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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOr0 YpOBHSI Ha YpPOBHE CPEAHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU U TpeOOBaHUM K pe3yjbTaTam
OCBOEHHMSI OCHOBHOM 00pa30oBaTeiIbHON MporpaMMmsl, npeacraBieHHbIX B PI'OC
COO, a Ttakxe ¢ yu€tom ¢enepanpbHOli pabodeld HpOrpaMMbl BOCIUTAHUS H
KOHIIETIIMK TpernojiaBanusi yuyeoHoro npeamera «Pusmka» B o0Opa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoi Oenepanuy, peANM3YIOLINX OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

Conmepxanue mporpaMmbl 10 (M3HKE HaAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTUHBI Mupa oOyuatomuxcss 10-11 xmaccoB mpu
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
OoOy4eHMs, a TaKKe€ YUYUTHIBAET HEOOXOAUMOCTh peaTn3aluu MEXIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHbIMU TNpeaMeTramu. B Hel
OTIPE/EIISAIOTCA OCHOBHBIE LIETU M3y4ueHUs (U3UKH Ha YPOBHE CPEIHEr0 OOILEro
oOpa3oBaHUsl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTarpeAMETHbIE, TpeAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIIOYAET:

e IUJJAHUPYEMBbIE PE3YNIbTATHl OCBOEHUS Kypca (PU3UKK Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM O0yUYEHUS;

e colepkaHue yueOHoro npeamera «dusnkay mo rogam ooydeHusl.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHaxX MPUPOJIbI, BBICTyHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE€, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoiem Mupe. LIIKombHbIN Kypc GU3HKHA — CUCTEMOOOPA3yIOIIHiA
JUIS. €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszuyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHUBHOE
MpUMEHEeHne (U3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHHS
KOCMOCA, IOJYYEHUs HOBBIX MATE€pUAIOB C 3aJaHHbIMM CBOMCTBAMH U JPYTHUX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaronuxcs, B (popMuUpoBaHME YMEHUU MPUMEHSTH
HAy4YHbIH METO]I MO3HAHUSA MPHU BHITIOJHEHUU UMHU YUE€OHBIX UCCIIEI0BAHUM.

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



Hoes yenocmuocmu. B COOTBETCTBUU C HEH KypeC SIBISIETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3lieNioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOM (DH3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (GU3UKH
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsieTcs
dbopMupoBaHrE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzamust TpeanosiaraeT HCIO0JIb30BaHHUE
T'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
¢u3ukn Cc pa3BuTHEM OOIMIeCTBa, a TaKkKe C MHPOBO33PCHUCCKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti uanpasnennocmu. Kypc (usuku  npeamnonaraet
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJIOTMYECKHUX MPHUIIOKEHUM
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHHUS DJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHUH, a TaKXke OOCYX IEHUS
po0JieM pallMOHAIBHOTO MPUPOOTOJIB30BAHUS U DKOJIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UKM Ha YpPOBHE CPETHEro OOIIero
oOpazoBaHus SBISAIOTCS (pusmyeckue teopuu (HopMHUpOBaHUE MPEICTABICHUA O
CTPYKTYpE MOCTPOCHHS (PU3UUECKONU TeOpUH, poiiu (HyHIaAMEHTAIBHBIX 3aKOHOB U
MPUHIUIIOB B  COBPEMEHHBIX  MPEJCTABJICHUSX O TMPUPOJEe, TpaHUIAX
MPUMEHUMOCTH TEOPHUH, JUIsl OINUCAHMUSI E€CTECTBEHHO-HAYYHBIX SIBJICHUU W
IIPOIIECCOB).

CucTeMHO-eSITeNbHOCTHBIN TIOJXO0/ B Kypce (DU3WMKHU peanmu3yeTcsi Mpexke
BCETO 3a CUET OpraHM3alUM SKCIEPUMEHTAbHOWU AESTEIbHOCTH OOYyYaroluXcs.
Jlns  GazoBoro ypoBHSI Kypca (U3UMKM — OTO HCIOJIb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U JIa0OpaTOpHBIX padoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOIIMM CIUCOK YUCHHYSCKHUX
MpaKTUYECKUX padoT. BrimeneHne B ykazaHHOM TEepedHe J1aOOpaTOPHBIX padoT,
NPOBOJAMMBIX JUISI KOHTPOJIE W OIEHKH, OCYIIECTBISECTCS  YYaCTHUKAMU
00pa3oBaTEIBLHOIO TMpollecca MCXOMS U3 OCOOCHHOCTEH IUIAaHUPOBAHUS U
ocHameHus kabOuHera ¢usuku. IIpum d>ToM oOecreunBaeTCs  OBJIAJICHHE
OOyJaroIMMUCS yYMEHUSMU TPOBOJUTH KOCBEHHBIC HM3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH ¢ TIOCTAHOBKY OIBITOB TIO0 TPOBEPKE
MPEJIOKEHHBIX TUITOTE3.

bonbiioe BHUMaHHME YIENAETCS PEIICHUIO0 PAcYETHBIX M KadeCTBEHHBIX
3aaa4. [Ipu aTOM Mg pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJa4d C SBHO
3aJIaHHON (PM3UYECKON MOJIETBIO, TTO3BOJISIFOIINE IPUMEHITh U3yUYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO paszjena Kypca, TaK U UHTErpupys 3HAHUS U3
pa3HbIX pa3zenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
o0ObsCHEHHE TMpoTeKaHus (U3MYECKUX SBJICHUM W TPOLIECCOB B OKpY’Kalolen
KU3HU, TpeOyronue BbhIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanumsiMu PI'OC COO k MarepuaibHO-
TEXHHUYECKOMY O0OecleueHnio y4eOHOro mpoiecca 0a30BBIi YpPOBEHb Kypca
(GU3UKK Ha ypOBHE CpeIHEro 00I1Iero o0pa3oBaHusl IOKEH U3y4aThCs B YCIOBUIX
NpeIMETHOrO0 KaOWHeTa (U3UKKM WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro MHKiIa. B kaOuHeTe (QU3MKU TOIKHO OBITH
HEoOXoauMoe J1abopaTopHOE OOOpYAOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padOT U JEMOHCTPAIIMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyZoBaHHE (OPMHUpPYETCS B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEYMBACT IMOCTAaHOBKY
MEPEYUCICHHBIX B TporpaMMe Mo (U3HKE KIIOUYEBbIX JEMOHCTpAIMil s
WCCIICIOBAHMSI  W3YyYaeMbIX SIBICHMA H  TPOIECCOB, OSMIHUPHUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 000OpyAOBaHHME [JIsl YUYEHUYECKUX MPAKTHUECKUX paboT
(opMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIeUMBAETCsl B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydarommxcs. TeMaTH4ecKue KOMILJIEKThI
1abopaTopHOTO O00OPYIOBAHMS JOJDKHBI OBITH IMOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BaHNU AHAJIOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

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

e (opMHpOBaHHE HUHTEpeca M CTPEMJICHUS OOYyYarolIMXCi K HAyYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYalIbHBIX U TBOPUYECKUX
CITOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3ysibTaTra HW3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

o (dopMmupoBaHHE YMEHUW OOBICHITH SBICHUS C HCIOJIH30BAHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTeIbCTB;

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

JlocTrxeHne STUX Leje 00ecTeuynBaeTCsl pelieHHneM CISAYIONINX 3a1ad B

npoiiecce u3ydeHus Kypca GU3uKi Ha YPOBHE CpETHETO O0IIero o0pa3oBaHus:



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

e (opmMupoBaHMe yMEHUI TPUMEHATH TEOPETUYECKUE 3HAHMS IS
OoObsiCHEHUS (PU3MYECKUX SBJICHUW B TPUPOAEC U Uil TPUHATUS
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HU;

e OCBOEHME CIOCOOOB pEIIECHUs pPa3IUYHbIX 3aJad C SBHO 3aJaHHOU
bu3nyeckoil MoOJeNblo, 3aJad, MOJPa3yMEBAIOIIMX CAMOCTOSITEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUSA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CaMOCTOSATEIBHOTO IUIAHWPOBAaHUS U NPOBEICHUS
(bu3MYeCKUX SKCIEPUMEHTOB, aHalIN3a W HMHTEpIpeTanuu uHbOopMaIuy,
OIpPEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI Jisl pa3BUTHSl YMEHUN NMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) HAa YPOBHE CPEIHEro OOIIETro
oOpazoBanus orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE NEpeuyeHb JTa0OpaTOPHBIX U
MPaKTUYECKUX padOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JI€JTAeT BBIOOP
npoBeleHUusT J1a0OpaTOpHBIX pPabOT M OMBITOB € YYETOM HMHAMBUAYAJIBHBIX
0COOEHHOCTEN 00yUarOIMXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHMS

®usuka — Hayka o npuponae. HayuHble mMeToAbl IMO3HAHUS OKPYKAIOLIETO
mupa. Ponp dkcnepuMeHTa M TEOPUM B IPOLIECCE TO3HAHMS MPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MonenupoBanue (U3NYECKUX SBICHMA M mpolieccoB. HayuHble TMIIOTE3BI.
®dusuyecKkue 3aKOHbI U TEOpPUH. ['paHUIBI NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons u Mecto ¢u3uku B (HOPMHUPOBAHUM COBPEMEHHOMW HAay4YHOW KapTHHbI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LHUQPPOBbIE HU3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBHKEHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaexkropus.

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

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U NepeMEelICHUs
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBoboHOe majieHue. Y CKopeHHue CBOOOTHOTO ITaJICHHUS.

KpuBonuHenHoe  aBHKeHUE. [IBHKEHHME  MaTepualibHOM TOYKH IO
OKPYHOCTH C MOCTOSIHHOM MO MOAYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHAA
ckopocTh. [leprnoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue YCTPONCTBA U NPAKTHUYECKOE MPUMEHEHUE: CIHIOMETP,
JBH)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIepeaadHn.

Jlemoncmpayuu

Mogens cucTeMbl OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKEHUSI.

[IpeobpazoBanue IBHKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenue aBuxkeHUs Tena, OPOIIEHHOTO IOJ| yIioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpasnenue CKOpoCTH pU ABUKEHHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEPAaBHOMEPHOTO ABUKEHHS C LIEJIBIO ONPEIEIICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NyTSAMH, MPOMJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue nBrxeHus Tena, OpoeHHOro rTOpU30HTAIBHO.

Tema 2. /lunamuka

[IpuHimn  otHocutTensHOcTH  [aymes.  IlepBeii  3akoH  HbroroHa.
NHepunaibHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoi 3akoH HeroToHa
JUI MaTepUagbHOUN TOUKU. Tpernit 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

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

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

Tpenue. Bunbl TpeHus (1mokosi, ckoJyibkeHus, kadenus). Cuia tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJbXKEHUS U cuiia TpeHus nokos. Koaddunuent tpenus.
Cuna conpoTUBIICHUS NPU ABWKEHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpaliaTesibHOE IBIKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llmeuo cumbl. YcnoBus
paBHOBeCUS TBEPIOIO TEIA.

TexHn4ecknue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: TMOJIINIMHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHune nHepuu.

CpaBHeHHE Macc B3aUMOICHCTBYIOIIMX TEN.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JIe(hOpMaIIHH.

HesecomocTte. Bec Tena npu yCKOpEeHHOM NOABEME U MMAICHUH.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOW TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YOPYTOCTH, BOSHUKAIOIIUX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TEJa, HMEIOIIETO OCh
BpalICHUsI.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpPUAIbHBIX TOYEK.

NMiynbC cHIIbl U U3MEHEHHE HMITyJIbCa TeNd. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE JBHKEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUH.

[TorennumanbHas DHEPTHUA. [TorennumanbHas JHEPTUSA YIIPYro
neopMupoBaHHOM  TIpykuHBI.  [loTeHuManbHAst  2HEprust Tena  BOIU3U
MOBEPXHOCTH 3E€MIIH.

[loreHuuanbHple ¥ HENOTCHUMAJIBHBIE  CHUJIBI. CBsi3b paboOTHI
HENOTCHUUAIBHBIX CUJI C U3MEHEHHUEM MEXAHUYECKOW SHEPIrUU CUCTEMBI TEI.
3aKOH COXpAaHEHUS MEXAHUYECKOU SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSL.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHUE: BOJOMET, KOIED,
IIPY>KUHHBIN [TUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo MOTEHIIMATBEHOM SHEPTUH B KHHETHUECKYIO U 00paTHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

N3yyenue abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanue cBsizu pabOTHI CHJIBI ¢ U3BMEHEHHEM MEXaHMYECKOW SHEpPTuu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pa3znen 3. Mosekyasipaasi pusznka U TepMOANHAMUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBIKCHUS U
B3aUMOJICCTBUS YaCTUIl BewlecTBa. MOJEIn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  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 yCTpOMCTBA W TNPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OnwITHI, JOKA3BIBAIOIINE IUCKPETHOE CTPOCHHE BEIIeCTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmneiThl 0 AU(PGY3UU KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAKOIIUE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3anMO/ICHCTBHA.

Mogenb, HILTIOCTpUpYIOIIasl IPUPOY AABICHUS ra3a Ha CTEHKHU COCYy/a.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUSI UICAIBHOTO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenne Macchl BO3ayXa B KJIACCHOM KOMHATE€ HA OCHOBE W3MEpPECHUH
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY IMapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrosvt mepmoouHamurku

TepMmoanHaMuueckass cucTeMa. BHYTpEHHSsSI SHEPrus TEPMOAUHAMUYECKON
CUCTEMBI U cIOCOObI €€ n3MeHeHus. KonuuecTBo TemioTel u pabota. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  HJE€AIIBHOTO  Tra3a.  Buael  Temonepenavu:
TEIUIONPOBOHOCTh, KOHBEKIM, U3Iy4YCHHUE. Y AeJbHAs TEIUIOEMKOCTh BEIIECTBA.
KonunyecTBo TemnoTsl npu Tenjaonepeaaye.

[lonatue 00 amgumabaTHOM mporecce. IlepBblii 3aKOH TEPMOJAMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJIWHAMHUKM K u3ompoleccaMm. ['paduueckas
WHTEepHIpeTanus padoThl Tasa.

Bropoii 3akoH TepmoamHamuku. HeoOpatuMocTh TpoieccoB B TPUPOJIE.

TemnoBble  mammHbl.  [IpUHUMOBI  AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi »HEpruM B TEIUIOBBIX MamuHax. KoadduumeHt mnone3noro
nevictBus TerutoBord MammHBL. [lukn KapHo u ero ko3d@uIMEHT m0JIe3HOTO
JENCTBUSA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHu4eckue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUraTeib
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruu Teja MpU COBEPIICHUHM PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHYTPEHHEH 3Hepruu (TeMIiepaTypbl) Teja Mpu TeIuionepeaaye.

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

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3mepeHne ynenbHOU TEII0EMKOCTH.

Tema 3. Aepezamnuie cocmoanusa eeujecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u kKoHJeHcarus. Vcnapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucramnmnueckue u aMmop@Hbie Teaa. AHU3OTPOIHUS CBOMCTB
kpuctaimioB. Kuakue kpuctaimbl. CoBpeMeHHblE Marepuainbl. [lnaBieHue u
KpucTayui3aius. Y aelbHas Teriora miasieHus. Cyonumarus.

YpaBHeHUE TEMIOBOTO OalaHca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETp U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOIYUYEHHUSI COBPEMEHHBIX MaTEpPUAJOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHM>KEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIEHUS KPUCTAINIMYECKOTO BEIECTBA.

JleMoHCTpanus KpuCTaJIoB.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

Pa3zpnes 4. DieKTpOAMHAMHUKA
Tema 1. Inekmpocmamuxa
OJIeKTpU3alMs TeN. OJNEKTpUYECKUM 3apsa. /JlBa BuIa DIEKTPUUECKUX
3apAnoB. IIpOBOJHWKM, OUANEKTPUKA W MOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueyHsbli 31€eKTpUUECKUil 3apsi.
Onextpuyeckoe mnone. Hanpspk€HHOCTh  anekTpuueckoro nods.  IIpuHimn



CYyHEPHO3ULNH INEKTPUYECKUX IoneH. JIMHNKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJIS.

PaGora cumm  snekrpoctatmueckoro  moissa.  [lorenmuman.  PasHocThb
MOTEHUHAIOB. [IpOBOJHHMKM W JUANEKTPUKU B  DJIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpruyeckasi MPOHUIAEMOCTb.

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

TexHuyecknue yCTpoMCTBA M NPAKTHUYECKOE NPUMEHEHHE: DSIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKAasl 3alllUuTa, 3a3eMJICHUE DJJIEKTPOIPUOOPOB,
KOHJIEHCATOp, KONIMPOBAJIbHBIN anmnapar, CTpPyHHBIN IIPUHTED.

Llemoncmpayuu

Y CTpOMCTBO U MPUHLIMI JEUCTBUS DJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOAHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaropa OT IUIOLIAAH
IIJIACTUH, PACCTOSIHUSA MEXKAY HUMU U IUDJICKTPUYECKON ITPOHULIAEMOCTH.

DHEPrus 3apsHKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

OJEKTPUUYECKUA TOK. YCIOBHUS CYIIECTBOBAaHUS DSJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenmu.

OJIEKTPUYECKOE CONPOTUBJICHUE. YIENbHOE CONPOTHBIICHHE BELIECTBA.
[TocnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COEAUHEHHE ITPOBOIHUKOB.

PabGora oanektpuyeckoro Toka. 3akoH JDxoyms—Jlennma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DNeKTpoABMXKYLIAasl CHJIa U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHHKA TOKA.
3axoH Oma Ju1st TOAHOM (3aMKHYTOM) 35iekTpudeckoi nenu. KopoTtkoe 3ambikaHue.

ONEKTpOHHAsA  MPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METANIOB OT TeMmneparypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudecKuii TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomyrmpoBOTHUKMY. CobcTBeHHast 151 MIPUMECHAs IIPOBOJIUMOCTH
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHKOBBIE TPHUOOPHI.

OJNEeKTpUYECKHd TOK B  pacTBOpax M pacIulaBax  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAs IUCCOLAUA. DIEKTPOIIN3.



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

TexHHUYecKHue YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETP,
BOJIBTMETP, PEOCTAT, HMCTOYHUKHA TOKA, BJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JTHUOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Llemoncmpayuu

N3mepeHne cuiibl TOKa U HapsHKEHUS.

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

CMelaHHOE COeIMHEHUE TPOBOTHUKOB.

[IpsmMoe w3MepeHue dIEKTPOABWKYIIEH CHiIbl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

W ckpoBoii pa3psi ¥ IpOBOIAUMOCTb BO3AYXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

M3ydeHne cMEaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIEKTpOABUKYIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHBIICHUSI.

HaOmronenue snexkrposnsa.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 10 Kiacce OCyHIECTBISETCS C
Y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d € KypcaMH MaTeMaTHKHU,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAyYHOIrO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (hakT, TUNoTe3a, (u3nueckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: penieHHMe CHUCTEMbl YpaBHEHMH, JIMHEHHas QyHKIMA,
napabona, runepoosa, ux rpaduKi U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexannyeckoe ABWKEHUE B XKUBOW mpupoje, nuddysus, ocMoc,
TEIUIO0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpEIayH, TEIIOBOE paBHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs MAacca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U



ra3oB, DJJICKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTUYECKAs IJUCCOLMALINS,
raJlbBaHUKA.

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

Texnonozus: npeoOpa3oBaHUE JABM)KEHUN C HCIOJIB30BAaHUEM MEXAHU3MOB,
y4€T TpPEHHUs B TEXHUKE, MOALIUIIHUKU, HCIIOJIb30BAaHUE 3aKOHA COXPaHEHHUs
UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET M JPYrHE), JABUTATElb BHYTPEHHEIrO
cropanusi, naposasi TypOrHa, OBITOBOM XOJIOAWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCIIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJOTMH, 3JIEKTPOCTATHYECKasl 3alluTa, 3a3€MJICHHE 3JIEKTPOIPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOPHL,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe noe. IneKmMpoMazHUMHAA UHOYKYUUA

ITocTtossnHple  MarHuThl.  B3aummojelcTBHE  MOCTOSIHHBIX ~ MAarHHMTOB.
MarnutHoe moJsie. BekTop MarHMTHOW WHAYKUWHW. [IpyuHOMITI Cyneprio3uuuu
MAarHUTHBIX MoJied. JIMHMU MarHuTHOM MHAYKUMU. KapTuHa JMHUA MarHUTHOM
WHIYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe TI0JI€ TIPOBOJHMKA C TOKOM. KapTuHa IHMHUNA WHAYKIHA
MAarHUTHOTO TIOJIA JUIMHHOTO IPSAMOIrO IMPOBOJHUKA W 3aMKHYTOIO KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuiia AMmnepa, €€ MOJlyJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ MOaysb U HampaBJIeHUE. [BUKEHUE 3apsSKEHHON YaCTULIBI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jlopenia.

SIBneHue DNEKTpOMArHUTHOW MHAYKIMU. IIOoTOK BekTOpa MarHUTHOU
WHAYKUUU. OJEKTPOABHKYIAS CUila HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

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

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJCKTPOABIKYIIAS  CHJIA
CaMOUHIYKIUH.

DHEeprus MarHUTHOTO TIOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHndeckue yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MArHuThl, JJIEKTPOMArHUTBI, JJIEKTPOJBUIATEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHIl, UHIYKI[MOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JEKTPOHHOIO ITyYKa MATHUTHBIM ITOJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO TOJIA.

B3anmoeiicTBrue ABYX MPOBOAHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuibl JIopeH1a Ha HOHBI SJIEKTPOJIATA.

SBneHue 3NIEKTPOMAarHUTHOW UHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBHXKYILEH CUJIbI MHAYKIIUU OT CKOPOCTH U3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne CaMOMHAYKIIWH.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

M3y4yeHne MarHuTHOTO MOJISI KaTYIIKH ¢ TOKOM.

HccnenoBanue IeHCTBUS MOCTOSIHHOTO MArHWTa Ha paMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3nes 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Kojiebanus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJICOaHMS.
I"apmonnyeckue konedanus. Ilepumoa, yacrora, amrmumryga u (aza xoneOaHUU.
[IpyXMHHBIA MasTHUK. MaTreMaTUYECKUN MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
kosebanuii. [IpeBparienune sHeprun Mpy TaApMOHUYECKUX KOJIeOaHUSIX.

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

[TpencraBienue o 3aTyxaroUmx KojeOaHusX. BeIHyX/IeHHbIE MEXaHHUUECKUE
kosiebanus. Pezonanc. BeiHyX1€HHbIE 3JIEKTPOMArHUTHbBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHUHYCOMOAIBbHBIM MEPEMEHHBIA TOK. MOIIHOCTD
IIEPEMEHHOI0 TOKAa. AMIUIMTYJHOE M JACHCTBYIOIIEE 3HAYECHHE CHJIBI TOKa W
HANPSHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPeOICHUE IEKTPUUECKON
SHEPIrUU. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
VCIIOJIb30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUU BJIEKTpOIEepeaay.

Llemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeNbHON CUCTeMbl (MPYKUHHBIM WU
MaTeMaTUYECKUI MasiTHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

HabGnronenue pesonanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

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

Pe3oHaHc mnpu MOCIENOBATEIIBHOM COEAMHEHUU PE3UCTOPa, KATYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3TEKTPONIEPEIaUu.

Yuenuueckuu sxcnepumenm, nabopamophvie pabomoi

HccnenoBanre 3aBUCUMOCTH TIEpHOa MajbIX KOJieOaHWI Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HNccnenoBanne TEpEeMEHHON0 TOKa B LEMA U3  MOCJIEAOBATEIIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31€KmpoMazHUmMHbsle 60JIHbl

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

3Byk. CkopocTh 3Byka. ['pomkocth 3Byka. Breicotra ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3IYUYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HHUE, MPEJIOMJICHUE, MOspu3anus, Tudpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI paguOCBsI3U U TeleBUAeHUA. Paaromokamusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIBTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHNE MTOTIEPEYHBIX U MPOI0JIHHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenue narepdepeniuu u qudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

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



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

Tema 3. Onmuka

['eomeTpuueckas ontuka. lIpsMonuHENHHOE pacnpoCTpaHEHUE CBETA B
omHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN TOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil Yroyi MOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.

HMucnepcus ceeta. CiioxHbIi cocTaB O6emoro cseta. LIger.

CobOupatounie u pacceuBaromve JuH3bl. Tonkass smH3a. DokycHoe
pPacCTOSIHUE W ONTHYECKas CHJla TOHKOM JuH3bL. IlocTpoeHne n300pakeHui B
coOuparIIKX U paccenBarouX JuH3aX. Dopmyna TOHKOW JHMH3BL. Y BEJIWYECHHE,
JTaBaeMo€ JIMH30M.

[Ipenesnbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONTHKHU.

BonnoBas ontuka. Wurtepdepeniuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcaoBus HaOMOIEHHS MAaKCUMyMOB M MHUHMMYMOB B HHTep(EpEHUMOHHOU
KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakaus ceta. [udpakumonHas pemérka. YciaoBHe HaONIOACHUA
[JIaBHBIX ~MAaKCUMyMOB TIpH  MaJ€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(OPaKIUOHHYIO PEHIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: OYKH, JIyna,
(oroanmnapaT, NPOEKIMOHHBIN ammapar, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpsiMonIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE M TPEIOMIICHUE CBETA.
OnTtuyeckue npuOOpHI.

[TomHOE BHYTpEeHHEE OTpaxeHne. Moienb CBETOBOIA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne narepdepeHIuu cBeTa.

Hab6mronenune nudpaximm ceera.

HaOGmronenue nucnepcuu cBera.

[TonydyeHue crekTpa ¢ MOMOIIbIO MPU3MBI.

[Tonydyenue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

Habmronenue nossipuszanuu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi



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

Pa3nes 6. OCHOBBI CIeHAJILHOI TEOPUH OTHOCUTEIbHOCTH

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

OTHOCHUTEIIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHM U COKpALICHUE
JUIAHBI.

DHeprus 1 UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs3b MacChl C JHEPrUEH U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHS
IIOKOSI.

Pa3nen 7. KBanToBas pusuka

Tema 1. Inemenmol K6aHmMOBOIU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (OTOHA C €r0 YaCTOTOM. DHEPIHs
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotosddexra. YpaBHenue DiHmTeitHa 11 poTodpdexra. «KpacHas rpaHunar
dboTtorddekra.

JHaBnenne cBera. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoicTBa M MPAKTUUYECKOE MHpPUMEHEHHE: (HOTOIJIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

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 paccesHUIO 0 -4acTHII.
IlmanerapHas mogxens aroma. Ilocrymarsl bopa. U3nyyeHue u moruouieHue
(GOTOHOB mMpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOJA.

BomHoBbIe cBolicTBa yacTull. Bonuel ne bpoia. KoprnyckynsspHo-BoJHOBOM
Tyan3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHaJIu3 (COEKTPOCKOIN), Ja3ep, KBAHTOBbII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHre AIMHBI BOJIHBI JIa3epa.

HabGmronenue nuHeRvaTbIX CIIEKTPOB U3TYUEHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

HaOnroienre nuHeiyaToro CreKkTpa.

Tema 3. Amomnuoe adpo

OKCHEpUMEHTBI, JT0Ka3bIBAIOLIUE CIIOKHOCTh CTpoeHus sapa. OTKpeiTHE
paauoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuio  cocraBa
paavoakTuBHOrO wu3nydeHus. CpoiictBa anb(a-, Oera-, TramMma-U3ITy4YEHUS.
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
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHOU SHEPTETHKHU.

DOneMeHTapHbI€ YacTULbl. OTKPBITHE MTO3UTPOHA.

MeTobl HAOIIOEHUS U PETUCTPALIUU JIEMEHTAPHBIX YACTHII.

@dyHIaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO (hr3ndeckoil KapTUHBI MUpA.

TexHuyeckue ycTponucTBa U IIPAKTUYECKOE IPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, simepHbIil peaktop, aroMHas 6omoa.

Jlemoncmpayuu

CU€TUnK HOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue TpeKoB YacTHIL (IO TOTOBBIM (hoTOrpadusim).

Pa3jes 8. DiieMeHTbI aCTPOHOMMHU U ACTPOPUZUKHU

Otanbl pa3BuTHs acTpoHoMuUU. [IpUkiIagHOE U MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMMUHM.

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

ComnHeunas cucTeMa.

Connne. ConHewyHass akTUBHOCTh. Mcrtounumk sHeprum CosHIIa U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpajdbHBIM Kjacc —
CBETHUMOCTBY». 3BE31bI TJIABHOHM IIOCIIENOBATCIBHOCTH. 3aBHUCHUMOCTH «Macca —
CBETHUMOCTBY» JJIA 3BE3] TJIABHOW MOCIENOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Boaronnu ConHia U
3BE3. DTanbl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. [lonoxenue u nBwxeHue CoiaHua B
I'anaktnke. Tunel ranaktuk. Pagnoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSApax
TaJIAKTUK.

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

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

HabnroneHnuss HeBOOPYKEHHBIM TJ1a30M C HCIIOIb30BAHUEM KOMIIBIOTEPHBIX
MPUWIOKEHUH ISl ONIPEIENICHUs MOJ0KEHN HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31sd CEeBEPHOro MOIYIIApHUs U IPKUE 3BE3/BI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo0o01maroniee MOBTOPEHUE

Ponp ¢u3uku © acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOHM cpepax AesTeIbHOCTH YEJIOBEKA, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4HOW KapTHHE MUpa, pOJib PU3NUECKON TEOpUn
B (GOpPMHpPOBAHUU TPEACTABICHUN O (DUIMYECKON KapTUHE MHpaA, 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 COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSA3CH C KypcaMH MAaTE€MaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBA3aHHBbIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (pakT, rumnoresa, (Qpuanyeckas BEIUYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBbl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl U MX IMPOECKLIHMH HAa OCHU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
POU3BOJHBIE BJEMEHTAPHBIX (PYHKIMH, MPU3HAKK MOAOOUS TPEYTrOJIbHUKOB,
ompeeeHIe TIOMIAAN IIOCKUX GUTYp U 00BEMA Tell.

buonocus: snektpuyeckue SBIECHUS B JKUBOM NpUPOJE, KojeOaTenbHbIE
JBUXEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOU IPUPOAE, NCUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX
T€A, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUYECKOW PpEMIETKH, CHEKTPaTbHBIN
aHaJms.



l'eocpagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHHIA.

Texnonoeus: JNUHUU DJIEKTpONEpeAady, TEHEpaTop MEePEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIUOHHAS T[€4Yb, pajap, pPaauonpuEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEAHEro OOIIEro
oOpazoBanus (0a30BbII YPOBEHB) JOJDKHO OOCCIICUHUTHh JOCTIKCHHUE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpeamera «Du3ukay J0HKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  YOCXKIEHUW, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OIbITA U OMbBITA JIESATEIBHOCTH B IPOLECCE PeATM3allMi OCHOBHBIX HaIIPABJICHUMN
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUU O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCUICKOTO OOIIECTBA;

OPUHITHE  TPAJAUIMOHHBIX  OOINEYEIIOBEYECKUX  T'YMAaHHUCTUYECKUX U
JEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpPECAX TI'PAXKIAAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpPraHU3aIINY;

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

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXKT1aHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJApCTBEHHBIM CHMBOJIAM, IOCTHKCHUSAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILIEHUBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTH YYEHOTO;

OCO3HAHME JTUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMUHUBOTO Oy TyIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuiero Gu3ndyeckoil Hayke;



5) TpyA0BOT0 BOCTIMTAHUS:

UHTEpEC K pa3iIu4yHbIM cdepaM MpodhecCHOHATBHOM IeSTENbHOCTH, B TOM
YHCIIE CBS3aHHBIM C (DU3UKON U TEXHUKOW, yMEHHE COBEpPIIaTh OCO3HAHHBIN BHIOOD
Oyayuiei npodeccun U peasn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(U3MKHM Ha TPOTSKEHUH BCEU KU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKON KyJIbTYpbl, OCO3HAaHUE TJI00ATIBHOTO
XapakTepa 3KOJOTHYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ACUCTBUI B OKPYXKAIOIIEH CPEle HA OCHOBE
3HAHMSA LeJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIBHOCTH JKOJOTMYECKOM HANpPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH IO (PUBHKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

Cc()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHHUE LIEHHOCTH HAay4YHOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIpoOLEcce
u3ydeHuss  (U3MKA  OCYLIECTBISATh  IMPOEKTHYID M HCCIEI0BATEIBCKYIO
NEeATENbHOCTh UHNBHUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Jiornueckue AeMcTBUA:
CaMOCTOSITeJIbHO  (hOpMYyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEATh LEIU ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTYOKEHUS
BBIABJISIT  3aKOHOMEPHOCTM W MPOTUBOPEUYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabaThiBaTh IJIAH PEIICHUS MPOOJEMBbI ¢ yU4ETOM aHaM3a WMEIOIINXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B ICTEIIBHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;
KOOPJIMHUPOBATH ¥  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEALHOTIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE ITPH PEIICHUHN YKU3HCHHBIX ITPOOJIEM.
ba3oBble ucciiegoBareibcKkue AeiCcTBUA.
BJIAJICTh HAYYHON TEPMUHOJIOTHUEH, KIIOUYEBBIMU MOHATUSMHU U METOAAMHU
duznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIIEIOBATEIHCKON U MPOEKTHON JACATEIHHOCTH
B 00slacT (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUsl 3a/iay (PU3UUYECKOTO COJACpNKaHUs, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUS,

BIAJCTh BHUJAMH JESATEIBHOCTH 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 CBS3M M aKTyaIM3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIleHUs, HAaXOJUTh apryMEeHThl JJii J0Ka3aTelbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAMM3UPOBAaTh TIOJIYYCHHBIC B XOJ€ PEIICHUS 3aJadyd  Pe3yNbTaThl,
KPUTHYECKH OIEHUBATH WX JIOCTOBEPHOCThH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (OpMyIUpOBaTh COOCTBEHHBIE 3a7adyM B 00pa30BaTENbHOMN
JeSTeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsM, OTICHUBATh MPUOOPETEHHBIHN OIIBIT;,

YMETh TEPCHOCUTh 3HaHWA 10 (u3MKe B TPAKTUUYECKYIO 00JacTh
KU3HECATSIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJIEH, MPE/jIaraTb OPUTHHAIBHBIC MOIX0/IbI U PEIICHUS;

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TIOJyYCHHsS] MH(POpMAUA (PU3UIECKOTO COJEPIKAHUS W3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISTh IIOUCK, aHaJu3,
CUCTEMATH3AIMI0 U MHTEPIpETali0 WHGOPMAIIMU Pa3TUYHBIX BHAOB U (popm
MpeACTaBICHMUS;

OIICHUBATh IOCTOBEPHOCTh MH(POPMAITUH;

WCIIOJIB30BaTh  CPEICTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3a7a9 ¢ COOJIOJICHHEM TpeOOBAaHUM SPrOHOMHMKH, TEXHHUKH OE30IMaCHOCTH,
TUTHCHBI, peCypcocOepeXeHUs, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPKAHUS B Pa3IUYHBIX (opMarax cC
y4éTOM Ha3zHAYCHUS WH(POpPMAIIUY | TICIICBOM ayIUTOPHH, BEIOUpast ONTHMAIBLHYIO
dbopMy TIpeCcTaBIICHUS U BU3yaJIU3alIiu.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBUA:
OCYIIECTBJISATh OOIIEHHME Ha Yypokax (U3UKKM U BO BHE-YPOUHOMU
NESTEILHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAT4arth
KOH(JIUKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHJHOW M WHIWBUIYaJbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éToM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 WIEHA KOJIEKTUBA;

OpUHUMATh [E€JIM  COBMECTHOM  JI€ATEIBbHOCTH, OpPraHu30BBIBATH U
KOOPAVUHUPOBATh JEHUCTBUS MO €€ JOCTUKEHHIO: COCTaBJATh IUIAH JEHCTBU,
pacnpenenarb poJid C y4ETOM MHEHMI Y4YacTHUKOB, OOCYXKIaThb pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIAJa M KaXJIOr0 yYaCTHHKAa KOMaHJbl B
001 pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE TMPOEKThI, OLEHUBaTh HUIAEH C MO3UIMU HOBU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IMOBEJCHUE B Pa3IUUYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

PeryisiTuBHBIE YHUBepCcaJIbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYIIECTBISATh MO3HABATENbHYIO AESTENBHOCTh B 00JIaCTH
GU3NKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHHUS] PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS MPAKTUYECKOW padOoThI ¢ yUETOM MMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciipsATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOYTEHHI;

Jenatb OCO3HAHHBIA BBIOOp, ApPryMEHTHpPOBaTh €ro, OpaTbh Ha ceds
OTBETCTBEHHOCTb 3a pelieHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIIocOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JPYAUIMH B OO0JACTH
(U3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IJMOLMOHAIbHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTh KOPPEKTHUBBI B AESTEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh HAaBbIKAMH  MO3HABATEJbHOM  pediiekcud  Kak  OCO3HaHUs
COBEpILIAEMbIX JIEUCTBUM M MBICTUTENbHBIX TPOLECCOB, UX pE3YyJIbTaTOB M
OCHOBAHMH;



WCITOJIB30BATh IPUEMBI pedICKCUH TSl OLIEHKH CUTYaIlUd, BHIOOpa BEPHOTO
pElIeHNUS;

YMETh OIICHMBATh PUCKH M CBOEBPEMEHHO NPUHUMATh DPEIICHHUS MO HX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTHl JPYTUX TMpH aHalu3e pe3yJbTaToB
JIESITEIIbHOCTH;

NpUHUMATh ceOsl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHAMATh MOTHUBBI W aPTyMEHTHl JPYTHX TIPH aHAJM3€ pPe3yIbTaTOB
JIESITENIbHOCTH;

npU3HaBaTh CBOE MPaBO U MPABO JAPYTUX HA OUTHOKH.

B mpouecce nocTuxkeHHs] JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI
no ¢usuke s YPOBHS CpPEAHEro oO0Iero ooOpa3oBaHus Yy OOydaroUuxcs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIUICKT, MpeIoJIararomui
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUS, BKJIIOYAIOUIETO CIOCOOHOCTh TOHUMATh CBOE HIMOLIMOHAIIBHOE
COCTOSIHHUE, BUJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOW AMOIIMOHAILHON CeEpHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJaNTHPOBATBhCA K
AMOITMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K TOCTIDKCHHIO IEITH |
yCcrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HCXOJS M3 CBOMX
BO3MO>KHOCTEH;

IMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCTH BBHICTPANBATh OTHOIIIECHUS
C IPYTUMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

INPEAMETHBIE PE3YJIBTATDI

K koniy oOyuenuss B 10 kJjiacce mIpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPax Pojb U MeCcTO (GU3UKH B (POPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTUH, B PAKTUYECKON IE€SATEIBHOCTH JIHOJIEU;

YYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (DU3UUECKUX MOJETeH:
MaTepualibHas TOYKa, MHEpLUHUAJIbHAs CUCTEMa OTCYETa, aOCOIIOTHO TBEPIOE TEJO,
UJICAIbHBIN Ta3, MOJEIIU CTPOEHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NUECKHUX 3a]1a4;



pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUS BEIIECTBA U
ANEKTPOAMHAMUKN:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJIMHENHOE
JBWKEHUE, CBOOOJHOE TMaJIeHUe TeJl, JBWKEHHUE IO OKPYKHOCTH, HHEpIIHS,
B3auMOJIecTBUE Tel, Au(dy3us, OPOYHOBCKOE ABMKEHHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX TEJ, U3MEHEHHUE 00BEMA TEJ MPU HArPEBAHUU (OXJIKICHUH ), TEMIOBOE
paBHOBECHE, WCIIAPEHHUE, KOHICHCALMS, IUJIABJICHUE, KPUCTAJUIM3alUs, KUICHUE,
BJIQYKHOCTh BO3/1yXa, OBBIIICHUE JTABJIICHUS ra3a IMPU €ro HarpeBaHUM B 3aKPbITOM
CoCye, CBSI3b MEXAY MapaMeTpaMHd COCTOSIHHS Ta3a B HM30MpOLeccax,
3JIEKTPU3ALM TEJ, B3AUMOJCUCTBUE 3aPsJIOB;

OMKCHIBATh MEXAHMYECKOE JIBHIKEHHME, MCIOJb3ysl (PU3NYECKHUE BEIMYMHBIL:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHuia,
AMIYJIbC TE€JIA, KWHETUYECKAsl SHEPrus, MOTCHIMAIbHAS SHEPrUsl, MEXaHUYeCKas
paboTa, MexaHM4YecKass MOIIHOCTh; MPH OINWCAHWU TMPaBUIBLHO TPAKTOBATH
(bu3HUeCcKUil CMBICIT HMCIOJIb3YeMbIX BEJIMYMUH, WX OO0O3HAYCHUS U €IUHHIIbI,
HaxoAUTh (GOPMYJIbI, CBA3BIBAIONINE JTAHHYIO (U3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYNHAMU;

ONMCBHIBaTh WM3YYCHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIC SIBJICHUS,
UCTIONIb3YsST (DU3UYECKHE BEJIUYMHBI: JaBJICHUE ra3a, TeMIleparypa, CpeaHsis
KUHETUYECKAsT YHEPIUsl XaOTUUYECKOIO JBHIKEHHSI MOJIEKYJ, CPEAHEKBAAPATUYHAs
CKOpPOCTb MOJIEKYJ, KOJIMYECTBO TEIIOThI, BHYTPEHHsSI DHEprusi, padboTa rasa,
KO3(QGUIIMEHT TOJIE3HOTO JEHCTBHUSI TEIJIOBOTO JBUTATENS, MPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MYECKUH CMBICT HMCIOJb3YEMbIX BEJIMYUH, WX
0o003HaueHHUsA W EIUHUIBI, HAXOIUTh (OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUMHAM;

ONUCHIBATh U3YUYEHHBIC AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JICKTPUUYECKHUE
siBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3UUECKUE BEITUYUHBI: DJICKTPUYCCKUM 3apsij,
3JIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD MOJIsA, NOTEHIHAN, PA3HOCTh MOTECHIMAJIOB;
Ipy ONHUCAHWM TIPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3YyEMbIX
BEJIMYMH, WX OOO3HAUCHUS W €IMHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SIBJICHUS, UCTOIB3Ys (U3UUYECKUE
3aKOHBI W MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPaHEHUs MEXAHWYECKOM OHHEPruU, 3aKOH COXPAHECHUS HWMITYJIbCa,
NPUHLNN CYNEPHO3ULUHA CHUJI, TPUHUMUII PABHONPABUS HWHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHUSI BEUIECTBA, Ta30BBIE
3aKOHBI, CBA3b CPEJAHEN KMHETUYECKON SHEPrUU TEIJIOBOTO JBMKEHUS MOJEKYJ C
aOCOIIOTHON TeMIepaTypou, MepBhIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KyrnoHa, mpu 3TOM pasnuyarh CJIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUsS (TpaHUIIbL,
00J1acTH ) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHUS X OE€30MACHOTO HCIIOJIB30BAHUS B
MOBCEHEBHOM JKU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI MO HCCICAOBAHUIO (PU3UYECKUX SBJICHUN U
IIPOLIECCOB C HCIOJIb30BAaHUEM IMPSIMBIX W KOCBEHHBIX H3MEPEHU, MPU 3TOM
dbopMmynupoBath MmpobOiieMy/3amady ¥ THUMOTE3Y YyYeOHOTO OKCIIEPHMEHTA,
coOupaTrh YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYHOBaHUS, MPOBOAUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
ATOM BBIOMpaTh ONTHUMANIBHBIN CIIOCO0 M3MEPEHHUS W HCIOJIh30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSAMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
buKcHpoBaTh PE3yNbTATHl IMOJYYCHHOM 3aBUCHUMOCTH (PU3UYECKUX BEIUYUH B
BUJIE TaOIHIl U TpadUKOB, AENATh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUM HCCICTOBAHUM B
pamMkKax Yy4eOHOTO HSKCHEpPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKONM M IMPOEKTHON
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIaDOpaTOPHOTO
o0opyI0BaHuUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (PU3UYECKOW MOJEINbIO,
UCTIONB3YS (PU3MYecKre 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3aa4n
BBIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIHI,
HEOOXOAUMbIE ISl €€ pEelIeHUs, MPOBOJUTH Pacu€Thl M OLICHUBATh PEaJIbHOCTH
MOJTy4Y€HHOTO 3HaUYCHUs (PU3HUECKON BEITMUUHBL

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPECUNBYIO
[EMOYKY PACCYXJACHHUI C OMOpPONM Ha HM3y4YeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3uYeCcKre ABICHUS,

MCIIOJIb30BATh Opyd  pelieHud  Y4eOHBIX  33Jad  COBPEMEHHbBIC
nHGOPMAITMOHHBIE TEXHOJIOTUH /ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINN
Y TIpe/ICTaBlICHUs Y4eOHON U HAyYHO-TIONMYJISIpHON MH(OpMaIy, MOTYy4YEHHON U3

Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MPUBOJAUTH MPUMEPHI BKJIa/Ia POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(U3HKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOUIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KWU3HU
U1t obecniedeHus: 0e30MacHOCTH MPHU OOpallleHUH ¢ TPUOOpaMu U TEXHUYECKUMHU



YCTpOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM SKOJIOTHYECKOTrO
MOBEJICHUS B OKPYKAIOILLEH CpelIE;

paboTaTh B TIpYyIIE C BBIIOJHEHUEM pPa3IUYHbIX COLUAIBHBIX POJIEH,
IUIAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO pacCHpelessTh OO0sI3aHHOCTH U
IJIAHUPOBATH JIESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TPOOIEMBI.

K xoniy o0ywyenuss B 11 kjacce mpeaMeTHble pe3yjbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3uKu B (HopMHpOBaAHHUH
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B TMPAKTUYECKOW NEITENBHOCTH JIOJAEH, LETOCTHOCTh U EIUHCTBO
(u3nYecKoil KapTUHBI MUPA;

YUUTBIBATh TPAHULBl TPUMEHEHUS H3YYEHHBIX (DU3UUECKUX MOJIEIIEH:
TOYEUHBIA AIEKTPUUECKUN 3apsl, JIyd CBETA, TOUYCYHBIM UCTOYHUK CBETA, SAEpPHAs
MOJIelb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOTO sjipa IpPHU pPELIeHUH (HU3HUECKUX
3a/1ay;

pacrno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHIATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOW (DU3UKH: 3JIEKTPUUECKasi IPOBOJUMOCT,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MAarHuTOB, DJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJS HA
IPOBOJHUK C TOKOM M JBIXKYIIMHCS 3apsl, 3JIEKTPOMATrHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAHEHUE CBETa, OTPAKEHHUE, MNPETOMIICHHE,
uHTephepeHus, audpakius U TOoJApU3als CBETa, JUCHEPCHUs CBETAa,
dboToanekTpuaeckuit 3pdext (poTodrddhekT), CBeTOBOE AaBiIeHNUE, BOSHUKHOBEHNE
JMHENYaToro CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHAss W HCKYCCTBEHHas
PaZMOaKTUBHOCTH;

OMKCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUUYECKYI0  NPOBOJUMOCTh  Pa3JUYHbIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBICHUSA (MPOLIECCHI), MCMONb3ysd (U3MUECKHUE BEIUYUHBL:
ANEKTPUYECKUI 3apsijl, CHJIa TOKA, 3JIEKTPUYECKOE HAIPSHKEHHUE, AJIEKTPUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABIKYIIAsl CUila, paboTa TOKa,
UHAYKIUS MarHUTHOTO TMOJs, cuia Awmmepa, cuna JlopeHua, HWHIYKTHBHOCTb
KAaTYIIKWA, 3HEPrusl 3JEKTPUYECKOIO0 M MArHUTHOTO IMOJEH, MEepUoJ M YacToTa
KojeOaHui B KoyieOaTeNbHOM KOHTYpe, 3apsii M CWiIa TOKa B IIpolecce
TFapMOHMYECKHUX JJIEKTPOMATHUTHBIX ~KoJieOaHMWi, (OKYCHOE pAcCTOSHHUE U
ONTHYECKasi CHJIa JIMH3bI, IPU OMUCAHUU MPABUIIBHO TPAKTOBAaTh (PU3MUYECKUN
CMBICII HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUST U E€JMHHULbI, YKa3bIBaTh
(GopMyJbl, CBS3BIBAIOIIME JIAHHYIO (PU3UYECKYI0O BEJIUMYHHY C JAPYTUMHU
BEJIMYMHAMU;



OMUCHIBATh H3YUYCHHBbIE KBAHTOBBIC SIBJIEHUS M MPOLECCHI, HCIOIb3YA
dbu3uYECKre BEIUYUHBI: CKOPOCTh JJEKTPOMArHWTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUs U UMIYJIbC (POTOHA, IEPHOJ TTOTypaciiajia, YHEPTUsl CBSI3H
aTOMHBIX SIJIep, IPU OINHMCAHWUHU TMPABWIBHO TPaKTOBATh (PU3UUECKUN CMBICI
WCIIOJIB3YEMbIX BEJIMYHMH, WX OOO3HAYCHHMS] W E€IUHUIILI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONINE JIAHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMHU BEIHMYUHAMH,
BBIYUCIIATh 3HAaUCHUE (PU3NUECKON BEITUUMHBI,

aHaJIU3UPOBaTh (PU3UYECKHUE TPOIIECCHI M SIBJICHUS, UCTOJIBb3Ys (HU3NUECKUE
3aKOHBI M TIPUHIMUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEAOBATEILHOTO U MapaJjIeIbHOrO
COCIMHEHUS TNPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOMN
MHJIYKIIMH, 3aKOH MPSAMOJIMHEHHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHHS CBETa, ypaBHEHHE ODWHIITEHHA Ui (oTodddexra,
3aKOH COXPAaHEHUs SHEPryUU, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUs MAacCOBOrO 4HWCIa, TOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM pa3jinyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKCHUE W YCJIOBUA (TpaHULbI, O00JIACTH)
IPUMEHUMOCTH;

ONPENIENATh HAIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKMM 3€pKalioM,
TOHKOM JINH301;

BBITIOJTHATh DKCIIEPUMEHTHI IO MCCIIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBarh TpoOJeMy/3agady M TUIOTE3y Y4eOHOro IKCIEpHUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYJI0BaHUS, MPOBOIAUTH OIBIT U
bopMyIUpPOBaThH BHIBOJIHI;

OCYILECTBIISITh MIPSIMbIE M KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpATh ONTUMAJIBHBIA CIMOCOO M3MEPEHUS U HCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN U3MEPEHU;

UCCIIeIOBAaTh 3aBUCUMOCTH  (PU3MYECKUX BEJIUYHMH C HCIHOJIb30BAHHEM
OpSIMBIX WU3MEPEHUM: MPU DTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoB, AeNaTh BHIBOBI IO pe3yIbTaTaM UCCIICIOBAHHS;

cOOJII0/IaTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUM UCCIICIOBAHUNA B
paMKax y4eOHOTro OKCIEPUMEHTa, Y4eOHO-HCCIIEOBATEILCKOW W MPOCKTHOU
JEATEIbHOCTU C HUCIOJIb30BAaHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1TA0OPATOPHOTO
o0opyI0BaHuUs;

pemiath pacu€THble 3a7a4d C SBHO 3aJaHHOW (DU3WYECKOW MOJIEIIbIO,
UCTIOb3Ys (PU3NUECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJM3a YCIOBUSI 3314



BbIOUpATh (PU3NYECKYIO MOJIENb, BBIACTATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXoIuMbIe UId €€ pelIeHusi, IPOBOIUTh PAacd€Thl M OLIEHUBATHh PEAIbHOCTD
MOJYYEHHOTO 3HaYCHHS (PU3NYECKON BEIUYHHBI,

pelaTh Ka4eCTBEHHBIE 33/]a4i: BHICTPAUBATh JIOTHYECKU HETTPOTHBOPEUUBYIO
IETIOUKY PacCy)XIEHH C ONMOpOi Ha HM3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue SBICHUS;

UCTOJB30BaTh ~ MPH  PEIICHHM  Yy4eOHBIX  3aJa4  COBPEMEHHBIC
uH(GOPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
¥ TIpE/ICTaBJICHUS Y4eOHOM U HaAyYHO-TIOMYJISIPHON MH(POPMALINH, TOTyYeHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTM3UPOBATH MOJIy4aeMyl0 HHPOPMAIIHIO;

OOBSICHATh TPHUHLMUIBI JEHCTBUA MAalllMH, NOPUOOPOB U TEXHUUYECKUX

YCTPOMCTB, pa3nuyaTh yCIOBH WX OE30MACHOTO MCIIOIb30BAHUS B MIOBCEIHEBHOM

KU3HM,

IPUBOUTH MPUMEPHI BKJIAJIa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEIO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIONIb30BaTh TEOPETUUYCCKUE 3HAHUA MO (U3MKE B MOBCETHEBHOW >KU3HH
Ut o0ecrieyeHus: 0€30MacCHOCTH MPU OOpPAIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBaMH, JIJIsl COXPAHEHUS 30POBbS M COOIOJCHUS HOPM JKOJOTHYECKOTO
IIOBEJICHUS B OKPYKalOIIeH cpene;

paboTaTh B TpyNIE C BBIIOJHEHUEM pA3JIUUYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PANMOHAIBHO pacHpenessiTh OO0sM3aHHOCTH U
TJTAHUPOBATh JEATEIFHOCTh B HECTAHJAPTHBIX CHUTYAIlMsIX, aJleKBaTHO OIICHWBAThH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE paCCMaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Kontpoasnbie | IIpakTnuyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3zoBaTe/bHbIE
padoThbI padoThI
pecypchl
Paznen 1. DU3UKA U METO/bI HAYUYHOI'O TIO3HAHUS
bubnnorexa [JOK
1.1 ®du3nKa ¥ METOAbl HAYYHOTO TTO3HAHUS 2 htts://m.edsoo.ru/7FA1bF72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmotexka I[IOK
21 Kuiemaritica > https://m.edsoo.ru/7f41bf72
bu6mmoteka I[IOK
2:2 Hlemamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoteka I[IOK
2.3 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro mo pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOU 9 1 bubnmnoreka [IOK
' TeOpUH https://m.edso0.ru/7f41bf72
but6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMOAMHAMIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bu6nuoreka LIOK

®da3oBbI€ 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
[TocTosaHHBIN 251EKTpUYECKHM TOK. TOKH B bubnnoreka [IOK
4.2 12
pa3IMYHBIX cpesax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KIIACC

KounvecTBO 9acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrpoabusie | IIpakruyeckue (mucpp )
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOAUHAMMUKA
11 MarnuTHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnnoreka [IOK
' UHYKLHSI https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHuyecKue 1 31eKTPOMarHuTHhIE bu6mmoteka [LIOK
2.1 9 1
Kosie0aHus https://m.edsoo.ru/7f41c97c
29 MexaHnu4YecKHe 1 JJIEKTPOMarHUTHbIE 5 1 bubnnoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nmmoreka [IOK
23 Onrriia 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cieIUaILHON TEOPUN bubnmnoreka [IOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. but6mmoreka [JOK
4.1 DneMEeHThI KBAaHTOBOMW ONTHUKH 6 httos://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aroma 4 bubmuoteka [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. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMEHTHI ACTPOHOMUH U aCTPOPU3UKHU 7 E;Iri?;fgzeciizﬁaffﬂcg?c
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOILIEE 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
KosnunuyectBo yacos DJIEeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero U3y4YeHH s oOpa3zoBaTe/ibHbIE
padoTbI padoThbI
pecypcsl
®du3nka — HayKa 0 IpUpoJie.
1 Hayunsie MeTZ Bl no:FHszlfﬂ 1 bubmorexa LIOK
7 8 04.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Posb 1 MecTo ¢uzuku B

2 (dhopMHUPOBaHUH COBPEMEHHOM 1 bubnnoreka [IOK
Hay4YHOW KapTHUHBI MUDA, B 07.09.2023 | https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON AESITEIIbHOCTH JIFOJIEN
Mexannueckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHHUYECKOTO 1 bu6mmotexka I[IOK
neuxkenus. [lepemerienne, CKOpocTs, 11.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHe

4 PaBHOMEpHOE NIPAMOIUHENHOE 1 bubanorexa [IOK
JBU)KEHUE 14.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPAMOIIMHENHOE 1 bu6muotexa [LIOK
JBUOKEHUE 18.09.2023 | https://m.edsoo.ru/ff0c372e

5 CBobomHoe majieHne. Y CKOpeHue 1 bubmuoteka [IOK
CBOOOJTHOTO Ma/ICHUS 21.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe ABHKEHUE.

7 JBrm>keHre maTepuaabHOW TOUKH 110 1 brbmmorexa [TOK

P 25.09.2023 | https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
8 [Ipunuun otHOCcUTENbHOCTH ["anues. 1 bu6nunoreka [IOK



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

WHepryanbHbIe CHCTEMBI OTCUCTA. 28.09.2023 | https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HptoTOHA
Macca tena. Cuna. [Ipunmun
9 cynepro3uiuu cui. Bropoii 3akox bubmorexa HOK
Hep t - DTOpor 02.10.2023 | https://m.edsoo.ru/ff0c3be8
HreloToHa A1 MaTepranbHOM TOUKU

10 Tperuii 3akoH HeroToHa 1u1st bubnuorexa [IOK
MaTepHaIbHbIX TOUEK 05.10.2023 | https://m.edsoo.ru/ffOc3be8
3aKoH BCEMHUPHOTO TsaroreHus. Cuna

11 Tsokectu. [lepBas kocMuueckas bubmmorexa [IOK

P 09.10.2023 | https:/m.edsoo.ru/ffoc3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoteka [LIOK
Tena 12.10.2023 | https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoappuuneHt tpenus.

13 Cuna ccr))n OTHBne}(Iqu:I nu u BI/EGHHH bubmoreia HOK

P P A 16.10.2023 | https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTymarenbHOe U BpalaTeabHOE

1 JIBIKEHHE a0COIIOTHO TBEPJIOTO Tea. bu6nmmoteka [IOK
MowmenTt cwbl. [Tnedo cuitbl. Y cmoBust 19.10.2023 | https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPIOTO Tea
NMritynbsc MaTepraIbHON TOYKH,

15 CHCTEMbI MAaTEPUATBHBIX TOYEK. bubmuotexa [IOK
Hmnynbe cuiibl. 3aKOH COXPaHEHUS 23.10.2023 | https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTHBHOE JABIKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckas sHeprus bu6mmoreka [IOK
MaTepuaibHOW Touku. Teopema 00 26.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHECHUY KHHETUYECKOW YHEPTHH

17 [ToTeHmanpHas SHEPTUS. 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

[ToTeHnmanbHast SHEPTUS YIPYTO
nedopMUpOBaHHOM NMPYKUHBI.
[lorennmansHas sHEpPTUs Teaa BOIU3U
MIOBEPXHOCTHU 3eMJIU

09.11.2023

https://m.edsoo.ru/ffOc461a

18

[ToreHnManbHBIE U HETOTCHIIUATBHBIC
cuitbl. CBsA3b paboThI
HETIOTEHIUATBHBIX CHJI C U©3MEHEHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEJ.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUH

13.11.2023

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

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEpE PaCTsHKEHUS
PE3NHOBOTO JKI'yTa

16.11.2023

20

KonTponbHnas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHbBI
COXPAaHEHHUs B MEXaHUKE)

20.11.2023

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

21

OCHOBHBIE [TOJIOKEHHSI MOJIEKYJISIPHO-
KMHETUYECKOI TeoprH. bpoyHOBCKOE
nswkenue. Auddysus

23.11.2023

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABM)KEHUS U
B3aMMOJEMCTBHSI YACTHIL] BELLIECTBA.
Mojenu CTpoeHHSs ra30B, KUIKOCTEH
U TBEPABIX TEI

27.11.2023

23

Macca monekyn. Konmnuectso
BemectBa. [loctossHHas ABoraapo

30.11.2023

24

TemnoBoe paBHOBecue. Temmeparypa
u e€ usMmepenue. lllkana remneparyp

04.12.2023



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

Lenbcus

Wneanpuerii raz 8 MKT. OcHoBHOE

bubnuorexa [JOK

23 ypaBHenue MKT 07.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcoutoTHas TeMIIepaTypa Kak Mmepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [IOK
JIBIKCHUSI MOJIEKYIT. Y paBHECHHE 11.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akon JlanpToHa. ['a30BbIE 3aKOHBI 14.12.2023
JlaGopaTtopHnas pabota

o8 «MccnenoBanue 3aBUCUMOCTH MEXKTY
napameTpaMH COCTOSHUS 18.12.2023
pa3pesKeHHOTro ra3a»

29 H3omponeccsl B UACAIBHOM Ia3e U UX bubnnorexa [IOK
rpaduyeckoe npeacTaBieHue 21.12.2023 | https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 crocoOkbI e€ n3meHeHus. Konmmuectso bubnuoreka [JOK
TEIJIOTHI U paboTta. BHyTpeHHsIs 25.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPrHsi OJTHOATOMHOTO HJIEaTHbHOTO
raza

31 Buasl Terionepenaun bubmorexa [JOK

28.12.2023 | https://m.edsoo.ru/ff0c5¢c36
VY nenbHast TEII0EMKOCTD BEIIECTBA.

32 KonnuecTBo TemnoTsl npu bubmuoteka [IOK
Teruonepenaye. AnuadbaTHbIN 11.01.2024 | https://m.edsoo.ru/ff0c5c36
porece

33 [TepBbIil 3aKOH TEPMOIUHAMHUKHU U €TO bubmuoteka [IOK



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

IPUMEHEHHE K H30IIPOLIECCAM 15.01.2024 | https://m.edsoo.ru/ffOc5efc
HeobpaTtumoc OLIECCO
34 npu (I)) ZHgToTZ;I[ I3)aIL<I0H o bubmmorexa LIOK
PHpoAe. BTOP 18.01.2024 | https://m.eds00.ru/ff0c6230
TEPMOJIMHAMUKHI
35 [Tpunuun aeicteus u K11 TerutoBoi bubnuorexa [JOK
MaIluHbI 22.01.2024 | https://m.edsoo.ru/ff0c600a
K
36 Huxi Kapnao u ero KI1/] 95 01.2024
37 DKoJ0rn4ecKue NpoodaemMbl
TEIUIO3HEPreTUKH 29.01.2024
38 Ob6o6maromuit ypok «MosekysspHas bu6mmoteka [LIOK
¢duznka. OCHOBBI TEPMOAMHAMUKI) 01.02.2024 | https://m.edsoo.ru/ff0c6938
KonTponbHnas pabora no teme
39 «MonexynsipHas pusznka. OCHOBBI bubmioreia LIOK
Y ' 05.02.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMUKI
40 [TapooOpazoBaHue u KOHIEHCALIHS. bubnuorexa [LIOK
Hcnapenue u kureHue 08.02.2024 | https://m.edsoo.ru/ff0c63b6
AOComI0THAs M OTHOCUTETbHAS
41 BJIAKHOCTH BO31yxa. HacklmeHHbIi bubmmorexa LIOK
. Hyxa. - 12.02.2024 | https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
A
2| actorsepuerannon, R Eubmcnera LIOK
P AR 15.02.2024 | https://m.edsoo.ru/ff0c65f0
KpucTtayisl. COBpeMEHHBIE
MaTepHaIbI
B8 | Vaenonan rensora mrasacnn BuSmorera LIOK
! ' 19.02.2024 | https://m.edsoo.ru/ff0c6708

Cybnumanus



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
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bub6mmoteka [IOK

44 \% o
PABHEHHE TEIUIOBOTO hatanca 22.02.2024 | https://m.edsoo.ru/ff0c6820
DJIeKTpU3anus Tejl. DIEKTPUIECKUM
45 3apsia. JIBa BUJIa DIEKTPUUECKUX bubmorexa HOK
A A P 26.02.2024 | https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBogHMKH, TUANESKTPUKH U
46 n(f)n HOBO HIfKI/I 3aK§H COXpaHCHUS bubmorexa [IOK
YHPOBROA ' P 29.02.2024 | https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiia
BzaumopeiictBue 3apsioB. 3ako
47 K JII/(I)ﬁaHTIZqTezI{LIﬁ :I:II?K: Hqgc::m?l bubmorexa [IOK
Y ' P 04.03.2024 | https://m.edsoo.ru/ffOc6ced
3apsiz
Hanps>k€HHOCTB 271EKTPUYECKOTO
48 nons. [puHuun cynepnosuumuu bubnnoreka [IOK
3JIEKTPUYECKUX noJiel. JInnuu 07.03.2024 | https://m.edsoo.ru/ffOc6df2
HaIPsKEHHOCTH
Pabota cun anexkTpocTaTuueckoro
49 nois. Ilorennuan. PasHocTh bubmmorexa [JOK
' ' 11.03.2024 | https://m.edsoo.ru/ff0c6f00
MTOTCHIINAJIOB
IIposo CNI(S
50 3JII:3KI; iz:::nzji;MI:ﬁ: o bubmorexa HOK
P ) 14.03.2024 | https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MpOHUIIAEMOCTh
N bubmuoteka [IOK
51 J7eKTpoSMKoCTh. KoaencaTop 18.03.2024 | https://m.edsoo.ru/ff0c7126
3 N
S2 | xomtencaropa. dnepris sapmkeroro BuGorera LIOK
8 pa- P p 21.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
JlaGopatopHas padota "M3mepenue
53 R
3JIEKTPOEMKOCTH KOHAEeHcaTopa" 21.03.2024



https://m.edsoo.ru/ff0c6820
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https://m.edsoo.ru/ff0c6ce4
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54

[IpuHIMN 1eCTBYS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBAIHHOTO
arnrmapara, CTpyHHOro nNpuHTepa.
DJIeKTpOoCTaTUYECKas 3aIUTa.
3a3eMIIeHHE IEKTPONprUOOpOB

04.04.2024

55

DJIEKTPUYECKUI TOK, YCIOBUS €TI0
cyiecTBoBaHus. [locTOSTHHBIN TOK.
Cuna toka. Hanpspxenue.
Conporusinenue. 3akoH Oma Jyist
y4dacTka Lenu

08.04.2024

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
poBOAHKUKOB. JIabopaTopHas pabota
«3ydeHne CMENIaHHOTO COETMHEHUS
PE3UCTOPOB»

11.04.2024

bubnnorexa [JOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOLTHOCTB SJIEKTPUIECKOTO
ToKa. 3akoH Jlxoymnsa-JIlenna

15.04.2024

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 715t MOTHOM (3aMKHYTOM )
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenune D/IC uctouyHuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

18.04.2024

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c7ae0

59

SHCKTpOHHaﬂ IMpOBOAUMOCTD TBép,Z[BIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA METAJIJIOB OT
TCMIICPATYPHI. CBCpXHpOBO,Z[I/IMOCTL

22.04.2024

60

DIIEKTPUUYECKHI TOK B BaKyyMe.
CBolCTBA 3JIEKTPOHHBIX ITYYKOB

29.04.2024

61

[TomynpoBOIHUKH, UX COOCTBEHHAS U

but6mmoreka [JOK



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

puMecHast poBoIUMOCTh. CBolMCTBa 02.05.2024 | https://m.edsoo.ru/ffOc84ae
p—Nn-niepexona.
[TomynpoBOAHUKOBBIE TPUOOPHI
DJIEKTPUUYECKUI TOK B paCTBOpPAX U

62 paciuiaBax 3JE€KTPOJIMTOB. 1 bubmmoreka [IOK
DNEKTPOIUTHYECKAS TUCCOLIATTHSL. 06.05.2024 | https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DIIEKTPUYECKUI TOK B rasax.

63 CamocTosTenbHbIN 1 1 bubnnoreka [IOK
HECaMOCTOSITCIIbHBIN pa3psiI. 13.05.2024 | https://m.edsoo.ru/ffOc84ae
Momnnus. [lnazma
DneKkTpruuecKue Npuodopsl U

64 YCTPOMCTBA U UX NMPAKTUUYECKOE 1 bu6mmoteka [LIOK
npumeHnenue. [IpaBuna TexHUKN 16.05.2024 | https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O6o0maromuii ypox 1 bu6nmmoreka [IOK
«DNEKTPOAMHAMUKAY 20.05.2024 | https://m.edsoo.ru/ff0c88be
KonTponbHnas pabora no teme

66 «Qnexkrpocraruka. [IocTOSTHHBIHI 1 bubnnoreka [IOK
ANIeKTpudecKuil ToK. Toku B 23.05.2024 | https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»

57 Pesepsuslit ypok. KonTponbHas 1 bubmuorexa [LIOK
pabora o Teme "DnekTpoauHaMuKa" 27.05.2024 | https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O600maronuii ypok 1 bub6muoreka [IOK
no teMam 10 kinacca 30.05.2024 | https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB 1O 68

[TPOIT'PAMME
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11 KIIACC

Kosaun4vecTBO 9acoB DJIeKTPOHHbIE
[
JI:;H Tema ypoka Bcero Kontpoaeueie | Mpakririeckue fllj;:eﬂl/lﬂ :)Ig[()l;l;zi:fenbﬂme
padoThI padoThbI pecypes!
ITocTossHHBIE MATHUTBI M HX

1 B3auMoercTBre. MarHuTHOE IOJIE. 1 bu6nmmorexka LIOK
Bekrop marauTHOM MHAYKIUK. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarsuTHOE 110JI€ IPOBOIHUKA C

9 ToKOM. OnbIT DpcTena. 1 bubmmoreka [JOK
BzaumopeiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubnnorexa [IOK
MarHUTHOTO ITOJIS KATYIIKHU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
pOBOAHMK ¢ ToKOM. Cuia Ammnepa.

4 JlaGopaTtopHnast pabota 1 1 bubnnoreka [IOK
«HccnenoBanue neiicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKYy C
TOKOM»

JleficTBME MarHuTHOTO MOJISI Ha

5 JBUKYITYIOCS 3apsDKEHHYIO YacTHILY. 1 bubmuorexa [LIOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpoMarHuTHas uHaykuus. [lotok

6 BEKTOpa MarHUTHON HHIAYKIU. 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
https://m.edsoo.ru/ff0c9df4

uHaykiuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJNIEKTPOMATHUTHON WHIYKITUI

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
OHeprust MarHUTHOT'O IOJIS1 KATYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

bub6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOABUTATENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
WHIYKLNOHHAs II€Yb

10

O6o0matomuii ypok «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I I/IH)IYKIII/ISI»

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota 1o teme
«Mar»auTtHoe 110J1€E.
DNIeKTpOMarHuTHasi MHIYKLHS

bu6nmmoteka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOOIHBIE MEXaHNYECKHE
konebanus. [[apmoHnueckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
IIpeBpaiienue sHepruu

bu6nmorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparophas pabora
«HccnenoBanue 3aBUCIMOCTH
Mepro/ia MajbIX KoJieOaHui Tpy3a Ha
HHUTH OT JUTMHBI HUTH ¥ MAacCCBHI TPy3a»

14

Koneb6arenbupiii KOHTYp. CBOOOIHBIC

but6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



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

OJICKTPOMAardiuTHBIC KoJIeOaHMS B
nacaJIbHOM Koyie0aTeIbHOM KOHTYpE€.
AmnHanorus MECXKAY MCXaHUYCCKUMU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

15

®opmyna ToMcoHa. 3akoH
COXpaHEHHUS YHEPTUU B UJI€ATTLHOM
K0J1e0aTEIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraieHue 0 3aTyXaKOMUX
KoJieOaHusX. BbIHYXIeHHbIE
MeXaHHYeCKHE KojieOanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHus

bubnnorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemenHbIil TOK. CUHYCOUJATbHBIN
MEPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOIIECE 3HAUEHUE CUIIBI TOKA U
HaIpPsSUKEHUs

bu6mmoteka I[IOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. IlpousBoacTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

19

VYCTpoiCTBO M MPAKTHYECKOE
IIPUMEHEHHUE JIEKTPUYECKOT O 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUU BJIEKTpoliepenay

bu6nmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
AJIEKTPO3HEPTUHU B IOBCETHEBHOM
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

bubnuorexa [JOK

21 pacnpoCTpaHEHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunslie ¥ TPOAOIbHBIE BOJTHBI
29 3BykK. CkopocTh 3ByKa. [ pOMKOCTH bubmmoreka [IOK
3ByKka. Boicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 CBOICTBa M cKOpOCTh. Ilkana bubmmorexa LIOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIB pagoCBs3U U
24 TeneBuaeHus. Pa3sutue cpeacts
cBs3u. Paguonoxarus
o5 KonTtponbsHast pabota «Konebanus u bubnuorexa LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIIPOCTPAHEHHE
26 CBETa B OJJHOPOJHOM CpeJIE. bubmuoreka [JOK
ToueuHsblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxxenus ceera. [loctpoenue bubmorexa HOK
. https://m.edsoo.ru/ffOcd4e0
n300pa’keHHi B IUIOCKOM 3epKaiie
[Ipenomnenue ceera. [lonHoe
08 BHyTpeHHee oTpaxkeHue. [IpenenbHbii bubmuorexa [LIOK
YTOJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpa’KeHUsI
29 JlaGopatopHas pabota «/3mepeHue bu6mmoreka [IOK
MoKa3aTelisi MPeJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [loctpoenue nzobpaxeHuii B bubmuoteka [IOK



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

nuH3e. DopMyia TOHKOM JIUH3BL.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTtopHnast pabota

31 «UccnenoBanue CBOUCTB
M300paXKCHUH B JIMH3AX)
Hucnepcus cBeta. ClI0KHBIN COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habintoenue aucrepcuu
CBETa»
33 WnTepdepenmus ceera. Audpaxus bubnuorexa LIOK
cBeta. JludpakunoHHas pemeéTka https://m.edsoo.ru/ff0ced22
3 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [IOK
ITonsapusanus cera https://m.edsoo.ru/ff0cf02e
35 OnTuyueckrie npubOpsl M yCTPONUCTBA U
ycI0BHS UX 6€30MaCHOTO MPUMEHEHUS
I'paHu1IbI IPUMEHUMOCTH
36 KJIACCUYECKOM MeXaHUKH. [TocTynaTsl bubnnorexa [IOK
CIIeLIMATIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIbHOCTU
OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH.
37 3aMeIeHre BpEMEHN 1 CI:)K aIreHue Bubmorexa IIOK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
OHeprusi ¥ UMITYJIbC PEIATUBUCTCKON
38 yacTubl. CBSI3b MacChl C SHEPTHEN U bubmmorexa [JOK
' p https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPTHUS MOKOS
KonTponbhas pabora «OnrTuka.
. but6mmoreka [JOK
39 OCHOBBI CHIEIIMATILHON TEOPUHU

OTHOCHUTCIIBHOCTH

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
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®otonbl. Dopmyina [1nanka. Dueprus

bu6mmoreka [IOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG 10K
noInoreKa
41 otod(ddexra. O A.T.
porospdex TR https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl porodddexra. YpaBHeHHE
42 3ﬁHmTe§Ha Jiis)lq)q)oma(bg)ema bubmorexa LIOK
o ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanumna» gporosddexra
JaBnenue cBera. Onbitsr [1. H.
43 JleGeneBa. XUMHYECKOE IENCTBUE bubmorexa LHOK
AcBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MIPaKTUYECKOE MPUMEHEHHUE:
44
dboTorneMeHT, POTOIATUHK,
CoNTHE4Has Oarapesi, CBETOINO
45 Pemenne 3ama4 mo Teme « JI€MEHTBI bubnuoreka [JOK
KBAHTOBOW OIITUKN) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcora. OnbITE
46 Pezepdopna o paccesHuo 0-4acTu brbsmorexa HOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[MnanerapHas Moaenb aToma
bu6nunotexa [IOK
47 II b
OCTyHatR bopa https://m.edsoo.ru/ffOdOafa
W3nyuenne u normnoieHue HOTOHOB
48 o I/I}l,'lqe exome aTOM;Hc 0 Ho(blio OBHS bubnnorexa [IOK
p pexol . a yp https://m.edsoo.ru/ffOdOafa
SHEPTUU Ha APYrou. BHJbI criekTpoB
BosHoBrle cBoiicTBa yacTull. BoiHBI
. B bubnnorexa [IOK
49 ne bpoiuta. Kopryckynsipao-

BOJIHOBOM yanu3M. CrIOHTaHHOE U

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

50

OTkphITHE paAO0aKTUBHOCTHU. OIBITHI
Pesepdopaa o onpeneneHuto cocraBa

PaarOaAKTUBHOI'O U31YUCHUSA

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bousaue
pPaJMOaKTUBHOCTH Ha JKUBBIC
OpraHu3MbI

52

OTkppITHE TPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U MO3UTPOHHEBIN Oera-
pacnan. ['aMmma-nsiydyenue

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

53

DHeprusi CBA3U HYKJIOHOB B SiIpe.

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

bu6mmotexka I[IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKPBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PErucTpaluy AIEMEHTAPHBIX YACTHIL.
Kpyrasiii cton «@yH1aMeHTalIbHbIE
B3auMoOAeUCTBUSI. ENMHCTBO
(U3UYECKON KapTHHBI MUPAY

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

55

Bun 3Bé3mH0r0 HeOa. Co3Be3aus,
HpKI/Ie 3Bé3ll])l, IJIaHETHI, UX BUIUMOC
nBroxenue. ColIHeUHas cucreMa

56

Counnane. CoHeuHast aKTUBHOCTD.
Wcrounuk sneprumn ComHua u 3BE37



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

57

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TJIABHOU
IIOCJIEI0BATEIbHOCTH. BHyTpeHHEE
cTpoenue 3Bé31. CoBpeMEHHbIE
MIPEJCTABIICHUS O IPOUCXOKIECHUU U
sBotouny CoJHIA U 3BE3]T

58

Muneunsiii [Tyt — Hama ["amakTuka.
[Tonoxenue u auxenue ConHia B
lanaktuke. I'anaktuku. YeépHbie
JBIPBI B SIAPax TaJlaKTUK

59

Bceenennas. PazOeranue rajgakTuk.
Teopus bonbmoro B3peIBa.
PenukToBO€ n3nmyuenue.
MeraramakTka

60

HepemeHHLIe HpO6J’IeMH ACTPOHOMHHU

61

KontponbHas pabora «I1eMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI

62

O6o0matomuii ypox. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ITHYECKOH cepax NesTeTbHOCTH
YeJI0BeKa

63

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

64

Ob6o6maromuit ypok. Posib
¢u3nueckoii Teopun B GopMupoOBaHUH
IpeCTaBIeHUN 0 PU3NIECKOM
KapTHHE MUpa




O6o06matromuii ypok. Mecto
¢du3nUecKoil KapTUHBI MUpa B 00IIEM

65 1
PAly COBPEMEHHBIX €CTECTBEHHO-
HAY4YHBIX MPEJICTABICHUN O IPUPOJIE

66 Pe3epBHbIil ypok. MarHuTHoE moJie. 1
DJIeKTpOMarHuTHasE UHYKITUS
PesepBubriit ypok. Ontuka. OCHOBBI

67 CIIeIUAJILHON TEOpUHr 1
OTHOCHTEJIBHOCTH
Pesepurniii ypok. KBanroBas pusuxka.

68 BJIeleeHTHyzi:T OHOMUH U i 1 Bubmaorexa IOK

P https://m.edsoo.ru/ff0d1784
acTpOPHU3UKH
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU

HUHTEPHET






