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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHUM K pe3ysbTaram
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yuyeToM (eaepaabHO pabouell MporpaMMbl BOCHUTAHUS U
KOHIIETIIIMK TpernojiaBanusi yueOHoro mnpeamera «DPusnka» B 00pa3zoBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepanud, peanu3yommx 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 peaTU3alru MEXIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHbIMU TNpeaMeramu. 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 IUIAHUpYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3UKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM O0yUYEHUS;

e colepkaHue yueOHoro npeamera «dusnkay no 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:xatoriem Mupe. LIIKombHbII 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 TEXHOJOIMM B cdepe >SHEPreTuKH, TPAaHCIOPTa, OCBOCHMS
KOCMOCA, IOJYYEHUs HOBBIX MATE€pUAIOB C 3aJaHHbIMM CBOMCTBAMH U JPYTHUX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B ()OPMHUPOBAHHE 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 yenocmunocmu. B COOTBETCTBUM C HEW KypC SBISCTCS JIOTHUECKH
3aBEPILCHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pPa3liejoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOM (DH3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (GU3UKH
0oOBEIUHCH BOKPYr (Qu3Mueckux Teopud. Benymum B Kypce sBIsETCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEUIECTBE U
ToJie.

Hoes eymanumapuzayuu. E¢ peanuzanusi mpeanosiaracT HCHOJIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U PA3BUTHUSA
¢u3ukn Cc pa3BuTHEM OOIMIeCTBa, a TaKkKe C MHPOBO33PCHUCCKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti uanpasnennocmu. Kypc (usuku  npeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIIOKEHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHHUS DJIEMEHTOB
collepKaHUs, TOCBSIICHHBIX OSKOJOTUYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
Mpo0JIEM PAIMOHATILHOTO TPUPOIOTIOIB30BAHUS U DKOJIOTHIECKON 0€30ITacCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3MKM Ha YpOBHE CpPEIHEro OO0IIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue Teopuu (HopMUpOBAHHME TPEICTABICHUN O
CTPYKTYpe MOCTpOCHUS (U3UUECKOM TeOpHUH, posii (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUIsl OINHUCAHWS CCTECTBEHHO-HAYYHBIX SIBICHHA W
IIPOIIECCOB).

CucTeMHO-ACSATENHHOCTHBIN TOJX0/I B Kypce (M3UKU PEaH3yeTcsl MPEexkKIe
BCET0 3a CUCT OpPraHu3allui SKCIEPUMEHTAILHON ACSATEILHOCTH OOYyYaroIUXCS.
Jlns  GazoBoro ypoBHSI Kypca (GU3UMKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTATBHBIX KPATKOBPEMEHHBIX OKCICPUMEHTOB M J1a0OpaTOpPHBIX padoT,
KOTOpBIE B MIporpamMme mo (usuke oObeIMHEHBI B OOMIMN CIIMCOK YYCHHUYECKUX
pakTUYeCKux paboT. BrifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOJIMMBIX  JUISI KOHTPOJII M OICHKH, OCYIICCTBISETCS YYaCTHUKAMH
00pa3oBaTEIBLHOIO TMpollecca MCXOMsl U3 OCOOCHHOCTEH IUJIAHUPOBAHUS U
ocHameHus kaOuHera Qusmku. IIpm dsToM  oOecreuuBaeTcss OBJIAIACHUC
OOyJaroIMMUCS yYMEHUSMU MPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYUH M TOCTAHOBKY OIBITOB MO TIPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

Bosbiioe BHUMaHUE YACISICTCS PEIICHNUIO PACUCTHBIX U KaYE€CTBEHHBIX 3a/1a4.
[Tpu >TOM 71 pacYETHBIX 3a/1a4 MMPUOPUTETOM SIBIISTFIOTCS 33J1a4M C SBHO 3aJaHHON
(bu3HYeCcKO MOJIENBIO, TTO3BOJISIFOIIUE TPUMEHSITH U3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zjena Kypca, TaK W UHTErpupys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHUs Ha
o0ObsCHEHHE TMpoTeKaHus (U3MYECKUX SBJICHUM W TPOLIECCOB B OKpY’Kalolen
KU3HU, TpeOyronue BbhIOOpa (U3MYECKON MOJENH JUisl CUTyallud HpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanumsiMu DPI'OC COO k MarepuaibHO-
TEXHHUYECKOMY OOecreueHno y4eOHOro mporecca 0a30BBII YpPOBEHb Kypca
(GU3UKK Ha ypOBHE CpeIHEro 00I1Iero o0pa3oBaHusl IOKEH U3y4aThCs B YCIOBUIX
NpeIMETHOr0 KaOuHeTa (M3UKUA WIM B YCIOBUAX MHTETPUPOBAHHOTO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro IHKIa. B kaOuHeTe (PU3MKH MOIKHO OBITH
HEoOXoauMoe J1abopaTopHOE OOOpYAOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padOT U JEMOHCTPAIIMOHHOE
obopyoBaHuUe.

JleMOHCTpallMOHHOE  000pyZoBaHHE (POpPMHUpPYETCS B COOTBETCTBUH C
OPUHLMIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TMpOrpaMMe MO (HU3UKE KIIOYEBBIX JAEMOHCTpAlUd IS
WCCIICIOBAHMUSI  M3YYaeMbIX  SBJICHHM ¥  MPOILECCOB, OMIHUPUYECKUX H
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGoparopHoe 00OpyaOBaHUE [UIsI YYEHHYECKHX MPAKTUYECKUX pPaloOT
(dopMupyeTcss B BHJIE€ TEMAaTUYECKHMX KOMILJIEKTOB M OOECIEUMBAETCS B pacueTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydaromuxcsi. TeMaTH4eCKHe KOMIUIEKTbI
1a00paTopHOTO O00OpY/IOBaHUSL JOJKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BaHNN AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LIETISIMUA U3YYEHUS (PUBHKHU B 00IIEM 00pa30BaHUM SIBIISIFOTCSL:

e (opMupOBaHME HUHTEpeca M CTPEMJICHUS OOYyYarolMXCi K HAy4HOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYalIbHBIX U TBOPUYECKUX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
UCCJIEIOBATENbCKOTO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

o (dopMHpoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ylbTara H3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHWE yMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE MpPEACTABICHUN O poiu (U3UKU A PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJOTHIA.

JlocTrxeHne STUX Lele 00ecTeunBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

nporuecce U3yyeHus Kypca GU3NKH Ha ypOBHE CpeHero oo1iero oopa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBl  3HAaHUK 00  o0muXx  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJAMHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUNW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OoObsiCHEHUS (PU3MYECKUX SBJICHUW B TPUPOAEC U Uil TPUHATUS
MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

e OCBOGHME CIOCOOOB pEIIECHUS pPa3IUYHbIX 337a4 C SBHO 3aJlaHHOM
dbu3nueckol MoOAENbI0, 3a]ad, MOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIMIIOB JACUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIHMSIHUS HAa OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHWPOBAHUSA M IPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHaln3a W HMHTEpIpeTanud uHbOopMaIu,
OIpPEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

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

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIENIO), B
11 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE INEpeueHb JabopaTOPHBIX U
MPaKTUYECKUX paldOT SBISETCS PEKOMEHIOBAHHBIM, YYHUTENIb [E€JaeT BBIOOP
POBENICHUsT JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM WMHAUBHUIYaTbHBIX
0COOEHHOCTEN 00yUarOIMXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHMS

@dusuka — Hayka o mnpupone. Hayunble mMeToabl MO3HAHUS OKPYKAOLIETO
mupa. Ponp dSkcrepuMeHTa M TEOPUM B IPOLIECCE TO3HAHMUS IMPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

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

Ponp u mecto ¢usuku B GOPMUPOBAHWU COBPEMEHHOM HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LHUQPPOBbIE HU3MEPUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe JBHXeHUE. OTHOCUTEIBLHOCTh MEXAHMYECKOTO JBUKEHUS.
Cucrema orcuera. Tpaekropusi.

[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 KOOpJHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [EepeMENICHUs
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBoboHOe majieHue. Y CKopeHHue CBOOOTHOTO ITaJICHHUS.

KpuBonuHeintHoe  aBvKeHHE. [IBMKEHHME  MarepualbHOM TOYKH 10
OKPYHOCTH C MOCTOSIHHOW MO MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHENHAS
ckopocTh. [lepunoa u yactora obpaiienus. [{[eHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: CHUIOMETD,
JBU)KEHUE CHAPSOB, IIEMTHBIE U PEMCHHBIE TIepeadHn.

Jlemoncmpayuu

Mogenb cucTeMbl 0OTCUETA, MILTFOCTpAIUs KUHEMATHYECKUX XapaKTEPUCTUK
JIBUKEHUSI.

[IpeobpazoBanue IBMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGnronenne aBuxeHus Tenaa, OPOIIEHHOTO IOJ| yIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpasnenue cCKOpoCcTH pu ABUKEHHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEIECHNUsS MTHOBEHHOM
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 nBrxeHHs Teaa, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHimn  otHocutTenbHOcTH  ['aymmmesa.  IlepBeit  3axkoH  HeroToHa.
WNHuepuuanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIsl MaTepuaabHON TOUKU. TpeTuit 3akoH HproToHA 11 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuima Tsoxectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU ABMKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[ToctynaTenbHoe 1 BpalaTeIbHOE IBUKEHUE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llmeuo cumbl. YcnoBus
paBHOBECHUS TBEPIOTO TEJA.

TexHndeckrue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHUE: MOIIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHune nHepum.

CpaBHeHHME MacC B3aUMOICMCTBYIOIINX TE.

Bropoit 3axkon HeroToHa.

N3mepenune cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMaIInH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MoabeMe U najieHnu. CpaBHEHHE

CHUJI TPEHHUS TIOKOSI, KAUCHUS U CKOJIBKCHHUSI.

VYcnoBusi paBHOBECHS TBEPAOTO Tena. Busl paBHOBECHSI.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOUIMX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HccnenoBanre ycloOBHM paBHOBECHS TBEPJOTO Telld, HMEIOUIETO0 OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUSA 8 MEXAHUKE

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NmMmnynbe cuiibl 1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUs HMIYJIbCa.
PeaktuBHOE nBUXKEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

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

[TorennumanbHas SHEprusl. [TorenumanbHas SHEprus YIPYTO
neopMupoBaHHO  TipykuHBI.  [loTeHnManbHAst  3HEprust Teina  BOJIU3H
MOBEPXHOCTH 3E€MIIH.

[loTeHUMaIbHBIE W HENOTEHUUAJIBHBIE  CHJIBL. CBs3b  paboTHI
HENOTCHUUAIBHBIX CUJI C U3MEHEHHUEM MEXAHUYECKOW SHEPIrUU CUCTEMBI TEI.
3aKOH COXpAaHEHUS MEXAHUYECKOU SHEPTHM.

Yrpyrue v Heyrpyrue CTOJIKHOBEHUSL.

TexHuyeckne yCcTpoNCTBAa M NMPAKTHUYECKOE MPUMEHEHHUE: BOJIOMET, KOIIEp,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[lepexo MOTEHIIMATBLHOM SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3yyenue abCONMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsizu pabOTHl CHJIBI C U3BMEHEHUEM MEXaHMYECKOW SHEpruu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pa3nen 3. MoaekyasipHasi pu3MKa U TEPMOIUHAMUKA
Tema 1. Ocnoebl MOIEKYAAPHO-KUHEMUYECKOI Meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrtep IBIWKEHHS U
B3aUMOJICCTBUS YaCTHUIl BeulecTBa. MoOJEnu CTPOEHUs Ta30B, XUIKOCTEH U
TBEPJIbIX TEJ U 00BSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX MoJieiel. Macca u
pa3mepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e¢ usMmepenue. lllkana temmneparyp
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
BelecTBa. ['paduueckoe MpencTaBICHHE H30MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA W TNPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OnwITHI, AOKA3bIBAIOIINE IHUCKPETHOE CTPOCHHE BEMIeCTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHCHUM.

OmneiThl O AP HY3UU KUAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAKOIIUE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3anMO/ICHCTBHA.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUSI MACAIBHOrO rasa,
U30IIPOLIECCHI.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

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

HccnenoBanrie 3aBUCUMOCTH MEXKY ITApAMETPAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocrosbt mepmoOuHamurku

TepMoanHamMuueckass cucteMa. BHYTpEHHSsSI SHEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U cloco0bl ¢ n3MeHeHus. KonuuecTBo TemioTsl U padbora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJEAIIbHOTO  Tra3a.  Buael  Temionepenavu:
TEITIONPOBOHOCTh, KOHBEKIIUS, U3ITyYeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonuuecTBo TemIOTHI pH TEIUIONEepeaye.

[lonarue 00 aagmabaTHOM mporecce. llepBbIli 3aKOH TEPMOJMHAMUKH.
[IpumeHeHue TepBOro 3akOHA TEPMOJIMHAMHUKM K u3omnpolieccaMm. ['paduueckas
WHTEepHIpeTanus padoThl Tasa.

Bropoii 3akoH TepmoamHamuku. HeoOpatuMocTh TpoieccoB B TPUPOJIE.

TennoBble  mammHbl.  [IpuHUOMOBI ~ AEWCTBUSA  TEIJIOBBIX  MAIIIMH.
[IpeoOpazoBanusi »HEpruM B TEIUIOBBIX MamuHax. KoadduumeHt mnone3noro
nevictBusi TerioBod MamuHbl. [lukn KapHo u ero kosd@uiMeHT moJie3HOTO
JENCTBUSA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



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

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH SHEpPrud Tejla MPU COBEPIICHUH pPAOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JCUCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEeM TpeHHUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHYTPEHHEH Hepruu (TeMIiepaTypbl) Teja Mpu TeIuionepeaaye.

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

Mopnenu napoBoil TypOUHBI, TBUTaTEIs] BHYTPEHHETO CrOpaHusi, PpeakKTUBHOIO
JBUTATEIIS.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3mepeHne ynenbHOU TEIII0EMKOCTH.

Tema 3. Aepezamnuie cocmoanusa eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHJeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllleHHbId map. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucramnmuueckue u aMopHbie Teaa. AHU3OTPOIUs CBOMCTB
kpuctaimioB. Kuakue kpuctaimbl. CoBpeMeHHblE Marepuainbl. [lnaBieHue u
KpucTayui3aius. Y aelbHas Teriora miasieHus. Cyonumarus.

VYpaBHeHuE TeIOBOro OanaHca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETp U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMU MOJYUYEHUS! COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noOHM>KEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUSI KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUuCTaIoB.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mMepeHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

Pazjen 4. DiieKTpOAMHAMHUKA
Tema 1. Inekmpocmamuxa
OnekTpuzanusi Teld. OJEKTpUYEeCKHil 3apsia. J[Ba BuAa 3IEKTPUUYECKUX
3apAnoB. IIpOBOJHWKM, OUANEKTPUKA W MOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbIl d5eKTpUYeCKU 3apsl.
OnekTpuueckoe mone. Hanpsok€HHOCTh  diekTpudeckoro mousist.  [IpuHimn



CYyHEPHO3ULIUKA AIEKTPUUYECKUX Mojel. JIMHUKM HanpssKEHHOCTH AJIEKTPUUYECKOTO
OJIS.

PaGora cumm  snekrpoctatmueckoro  moist.  [lorenmuman.  PasHocThb
noreHuuayoB. I[IpOBOJHUKKM W JUAJEKTPUKU B DIJIEKTPOCTATHYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnexTpoeMkocTh. KoHzieHcaTop. DIEeKTPOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
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.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPAEKTPUKH B DJIEKTPOCTATUIECKOM TIOJIE.

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

DHeprust 3apsiKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3mepenne IeKTpOEMKOCTH KOHAEHCATOpa.

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

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

Hanpsixenue. 3akon Oma 111 ydacTka Lenu.

DNEKTPUYECKOE CONPOTUBJICHHE. YJENbHOE COIMPOTUBIECHUE BEIIECTBRA.
[TocnenoBarenbHOE, MapANJIEIbHOE, CMEIIIAHHOE COEIMHEHHE TPOBOIHUKOB.

PabGora nsnekrpuyeckoro Toka. 3akoH Jlxoyms—Jlenna.  MoiHOCTB
ANEKTPUYECKOr0 TOKA.

DJNIEKTPOJIBIKYIIAsl CUJia U BHYTPEHHEE COMPOTHUBIICHHE MCTOYHUKA TOKA.
3akon OMa 15t TOJIHOM (3aMKHYTO#) 3JieKTprueckoi 1ienu. KopoTkoe 3aMbIKaHue.

DneKTpoHHas MIPOBOJIMMOCTD TBEPJIBIX  METaJUIOB. 3aBHUCUMOCTD
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIeKTPUYECKHUM TOK B BakyyMme. CBOMCTBA AIIEKTPOHHBIX ITYYKOB.

[TomyrpoBOAHUKHY. CobcTBeHHAS u pUMecHas MPOBOJIUMOCTh
moTynpoBoiHUKOB. CBoiicTBa p—N-niepexonaa. [lomynmpoBoIHUKOBBIEC TPHUOOPHI.

DNeKTpUYecKuii TOK B  pacTBOpax M  paciiiaBaX  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAs! IUCCOLAIUA. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lazma.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIIEpPMETP,
BOJITMETP, PEOCTaT, HMCTOYHUKH TOKA, OJJIEKTpPOHArpeBaTeIbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN O,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTIPOBOTHUKOBBIN TNO/, FaIbBaHUKA.

Llemoncmpayuu

N3mepeHne cuiibl TOKa U HapsHKEHUS.

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

CMelaHHOE COeIMHEHUE TPOBOTHUKOB.

[IpsmMoe w3MepeHue dSIeKTpoABMKyled cwibl. KopoTkoe 3ambikaHne
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBIICHHS] METAIIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

W ckpoBoii pa3psa ¥ IpOBOJAUMOCTb BO3AYXaA.

OHOCTOPOHHSISI IPOBOIUMOCTD JHOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomuol

M3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIEKTPOJIBUKYILIEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTUBIICHUSL.

HabGmronenue snekrponmsa.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocyliecTBIsieTCs ¢
Y4ETOM COAEPIKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (HhakT, TUIOTe3a, (u3nuecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUW, JHMHEWHAs (QyHKIuS,
napabosna, rurnepOosia, ux rpa¢uku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABWXKEHUE B KUBOW Ipupoje, auddysusi, ocMoc,
TEMJI000MEH JKMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayuu, TEIJIOBOE paBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIpHAsE Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEU WU



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

l'eoepaghus: B1axxHOCTh BO3/TyXa, BETPBL, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABM)KEHUN C HCIOJIB30BAaHUEM MEXAHU3MOB,
y4€T TpEeHUs B TEXHHUKE, IMOAIIMIHUKY, HCIOIb30BAHUE 3aKOHA COXpPaHEHMs
UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET M JpPYTrHE), JABUTATElb BHYTPEHHEIrO
cropanusi, naposasi TypOrHa, OBITOBOM XOJIOAWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
[OJly4YEHUSI COBPEMEHHBIX MaTepuajioB, B TOM YMHCIE HAHOMAaTEpUAJOB, U
HAaHOTEXHOJOTMH, 3JIEKTPOCTATHYECKasl 3alluTa, 3a3€MJICHHE 3JIEKTPOIPUOOpPOB,
KCEpOKC, CTPYHHBIH IPUHTED, AIIEKTPOHArPEBATEIbHbBIE puOOPHL,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe noe. I1eKmMpoMazHUMHAA UHOYKUUA

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 T1ION€ TPOBOJHHMKA C TOKOM. KapThHa JHMHUNA WHAYKIUA
MAarHUTHOTO TIOJIA JUIMHHOTO IPSAMOIrO IMPOBOJHHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaelicTBre mpoBOJHUKOB C
TOKOM.

Cuna Amriepa, €€ MOAYJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOyJb M HaIIpaBJICHUE. [[BUKEHHUE 3apsIAKEHHON YaCTUILIbI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jlopenia.

SIBnenue aneKTpoOMarHMTHOW MHAYKUMHM. [lOTOK BEKTOpa MAarHUTHOMU
WHAYKUAW. OJEKTPOABIKYIAS CWiIa HWHAYKUAHW. 3aKOH JJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »ieKTpuyYecKoe ToJie. ONEKTPOABHKYIIAs CUjla HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJCKTPOABIKYIIAS  CHJIA
CaMOUHIYKIUH.

DHEprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHUE: IOCTOSHHBIC
MArHuThl, BJEKTPOMArHUTBI, JJIEKTPOJABUIATEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS TI€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JEKTPOHHOIO ITyYKa MATHUTHBIM ITOJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO TOJIA.

B3anmoeiicTBrue ABYX MPOBOAHUKOB C TOKOM.

Cuiia Ammnepa.

[erictBue cuibl JIopeHIIa Ha HOHBI AJIEKTPOIIUTA.

SBneHue 3NIEKTPOMAarHUTHOW UHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJIBHXKYILEH CUJIbI UHAYKIIUU OT CKOPOCTH HU3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIWH.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

M3y4yeHne MarHuTHOTO MOJISI KaTYLIKH C TOKOM.

HccnenoBanue IeHCTBHS TOCTOSIHHOTO MArHWTa Ha paMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3nes 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1e0aHus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJICOaHMS.
I"apmonnyeckue konedanus. [lepuon, wacrora, amrmumryga u (aza KoseOaHUM.
[IpyXuHHBIA MasATHUK. MareMaTUYEeCKUN MAasTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanuii. [IpeBparienune sHeprun Mpy TaApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiit  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOIHS MEXAYy MEXaHUYEeCKUMU U
ANEKTPOMATHUTHBIMU KoJieOaHusiMu. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIE0ATEIbHOM KOHTYDE.

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

[lepemennbiii  TOK. CUHyCOMAANbHBI MEPEMEHHBIM TOK. MOIIHOCTh
INEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHWE CWJIBI TOKa WU
HANPSHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegaya U NOTpeOICHUE DIEKTPUUECKON
SHEPIrUU. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
VCIIOJIb30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HHU.

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

Llemoncmpayuu

HccnenoBanue mapamMeTpoB KoseOaTeNbHON CUCTeMbl (MPYKUHHBIM WU
MaTeMaTUYECKUIl MASTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6mronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

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

Pe3onanc mnpu moOCIENOBATEILHOM COEJUHEHHHM PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3JIEKTPONIEPEIayu.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomoi

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

HccnenoBanre MEpPEeMEHHOr0O TOKa B LENM U3  MOCIEJ0BATEIbLHO
COEAMHEHHBIX KOHJEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31€KmMpoMAazHuUmHble 60JIHbL

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

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

DNEKTPOMArHUTHBIE BOJIHBI. Y CIOBUS U3IYUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoaHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpak€HUE, MpesIoMJICHHE, Toysipu3anus, Tudpaxius,
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, YJIbTPA3BYKOBas JMAarHOCTUKAa B TEXHUKE M MEIUIIMHE, pajap,
paaroNpuEMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MOMEPEYHBIX U TPOI0ILHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue narepdepeniuu u qudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

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



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

Tema 3. Onmuka

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

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxkeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil Yroyi MOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CiioxHbIil cocTaB Oenoro cseta. LIBer.

Cobuparonie u pacceuBarompe JuH3bl. ToHkas swmH3a. DokycHoe
pacCTOSIHUE W ONTHYECKash CHila TOHKOM JuH3bl. I[locTpoeHue u3oOpaxkeHUil B
coOuparIIKX U pacceuBaroluX JuH3aX. Dopmyna TOHKOW JIMH3BL. YBEIUYEHHUE,
JTaBaeMo€ JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOMN ONTHKH.

BonnoBass ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(EpPEHIMOHHOU
KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakaus ceta. [udpakumonHas pemieTka. YciaoBHE HaONIOACHUA
[JIaBHBIX ~MAaKCUMyMOB TIpH MaJ€HUM MOHOXPOMAaTHUYECKOrO0 CBETa Ha
TU(OPaKIUOHHYIO PEHICTKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: OYKH, JIyna,
(oroanmnapaT, NPOEKIMOHHBIN ammapar, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELICTKA, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pACIPOCTPAHEHHE, OTPAXKEHUE M MPEJOMIICHHE CBETA.
OnTtuyeckue npuOOpsI.

[lonHOE BHYTpeHHEE OTpaxeHne. Moenb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne narepdepeHIuum cpeTa.

Hab6mronenune nudpaximm ceera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHune crieKTpa ¢ MOMOUIBIO ITPU3MBI.

[TonydeHue criekTpa ¢ MOMOILbI0 TUPPAKIIMOHHON PELICTKY.

Habmronenue nossipuszanuu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomoi



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

Pa3nen 6. OcHOBBI crIeIIHATBLHOI TEOPUH OTHOCUTETbHOCTH
['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIICLIMAJIBHOW TEOPUH OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKPAILICHUE
JUTHHBI.
DHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl ¢ 3Hepmel71 U UMITYJIbCOM peHHTHBHCTCKOﬁ HYaCTHUIIbI. 9Hepm;1
ITOKO4I.

Pa3nen /. KBanToBasi pusuka

Tema 1. Inemenmot K6AHMOBOI ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprun GOTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (DOTOHA.

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

JaBnenne cBera. OnbiTol I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YCTpPONCTBA U MpPaKTUUYECKOE MPUMEHEHHE: (POTOIJIEeMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3(dQheKT Ha YCTaHOBKE 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. Ilocrymarel bopa. M3znydeHune u moriomeHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrUM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEUW YHEPTUU aTOMA BOAOPO/IA.

BomHoBble cBolicTBa yactull. Bonuel ne bpoina. KoprnyckynsspHo-BoaHOBOM
Tyan3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
OnpeneneHne AIMHBI BOJIHBI JIa3epa.
HabGmrogenue nuHeR4aTbIX CIEKTPOB U3TYUCHUSI.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul
HaOnroienre nuHeiyaToro CreKkTpa.
Tema 3. Amomnuoe adpo
OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOeHHS sApa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocrapa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, OeTa-, raMma-U3ITydeHUS.
BiusgHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas moxens siapa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.
Anbda-pacnaa. OJEKTPOHHBIA M MO3UTPOHHBIM Oera-pacman. [amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.
DHeprus CBA3U HYKJIOHOB B sAjipe. AnepHbie cuibl. JledekT maccsl sapa.
Snepneie peakunu. [lenenue u cuHTe3 AI€p.
SAnepusiii peaktop. TepmosinepHsbiii cuHTe3. IIpobOiieMbl M NEpPCHEKTUBBI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHOU SHEPTETHKHU.
OnemeHTapHble YacTUIbl. OTKPBITHE IO3UTPOHA.
MeTobl HAOMIOEHUS U PETUCTPALIMU DJIIEMEHTAPHBIX YACTHII.
@dyHaMeHTalbHbIe B3auMOEHCTBUA. EAMHCTBO (hr3nueckoil KapTHHBI MUpA.
TexHUYEeCcKHe yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: T03UMETpP, KaMepa
Buiibcona, simepHbIil peaktop, aroMHas 6omoa.
Jlemoncmpayuu
CYETYMK MOHM3HUPYIOIINX YaCTHILL.
Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol
HccnenoBanne TpekoB YacTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMU U ACTPOPUZUKHU

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

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

ComnHeunas cucTeMa.

Cosnne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHua U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpamMma «CIIEKTpajbHbBIM KJacc —
CBETHUMOCTBY». 3BE3IbI TJIABHOHM IIOCIIENOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTB» JJIsl 3BE3]l TJIABHOW MOCIENOBATENbHOCTH. BHYTpeHHEE CTpoeHHe



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

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u nmxenue CoyiHLIA B
lNanaktuke. Tunsl ranakTuk. PaguoranakTuku v kBazapbl. YEpHBIE JBIPHI B s1pax
TaJIAKTUK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa00ia. Pazdoeranue rajiakTuk.
Teopus bosbioro B3peiBa. PEMKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepemennsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOnronenusi HEBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUWIOKEHUH ISl ONPEICNICHUs MOJI0KEHN HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be3/1sd CEeBEPHOro MOIYIIApUs U IPKUE 3BE3/bI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo6o01maromniee MOBTOPEHHE

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
(¢u3nyeckoil KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX
MPEJICTABICHUI O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kimacce ocylmecTBIsiETCS C
Y4ETOM COJAEPIKATEIbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, rumnoresa, (uanyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCH KOOPAWHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIE D3JEMEHTAPHBIX (DPYHKIMI, TPU3HAKK MOAOOUS TPEYroiabHUKOB,
oTmpe/eeHIe MIOMIAAN IIOCKUX (GUTYp U 00BEMa Tell.

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

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX
TEJ1, MEXaHW3MbI 00pa30BaHMS KPUCTAIUTMYECKON PEIICTKY, CTIEKTPAIbHBIN aHAIIN3.



l'eocpagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(doTOoCHEMKA 36MHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICECHHIA.

Texnonoeus: JNUHUU BJIEKTPOIEpeNady, TEHEpATOp IMEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS T€4Yb, pajap, PaIuoONpPUCMHUK, TEIEBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIMOHHBINA ammapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®dusnka» Ha ypOBHE CpPEIHEro OOIIEro
oOpasoBanusi (0a30BbIIl YPOBEHB) MOJDKHO OOCCIICUUTHh JOCTIDKCHHUE CIIETYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS Y4eOHOro mpeamera «Ou3nKa» AOJKHBI
OTpaXXaThb TOTOBHOCTh M CIOCOOHOCTH OOYYarolmMUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA JEATEIBHOCTH B MPOIECCE PEAM3alUA OCHOBHBIX HANpPaBICHUN
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

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

NPUHITHE  TPAAUIMOHHBIX  OOINEYEIIOBEYECKUX  T'YMAaHHUCTHYECKUX U
JEMOKPAaTUYECKUX LIECHHOCTEM;

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

YMEHUE B3aUMOJEHCTBOBATH C COLIMATIbHBIMU HUHCTUTYTAMH B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMAHUTAPHON W BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXKT1aHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKECHUSM
POCCHICKUX YYCHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
JNEATEIbHOCTH YUYCHOTO;

OCO3HAHHE JTUYHOTO BKJIJIa B IOCTPOCHUE YCTOMUHUBOTO OYTyIIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuiero pu3nvyeckoil Hayke;



5) TpyA0BOT0 BOCTIMTAHUS:

UHTEpEC K pa3iIu4yHbIM cdepaM MpodhecCHOHATBHOM IeSTENbHOCTH, B TOM
YHCIIE CBSA3aHHBIM C (DU3UKON U TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyayuiei npodeccun U peasn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTu
(U3MKHM Ha TPOTSKEHUH BCEU KU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKON KyJIbTYphbl, OCO3HAHUE IJ00AIBLHOTO
XapakTepa 3KOJOTHYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ACUCTBUI B OKPYXKAIOIIEH CpPelle Ha OCHOBE
3HAHMSA LeJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacUIMpEeHHE OMbITa JEATEIBHOCTH JKOJOTWYECKOM HANpPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 10 (PUBHKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

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

OCO3HAaHHUE LIEHHOCTH HAay4YHOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIpoOLEcce
u3ydeHuss  (U3MKA  OCYLIECTBIATH  NPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHNBHUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAIbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble Jiornueckue AeMcTBUA:
CaMOCTOSITeJIbHO  (hOpMYyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;
ONpeAesiTh 1EIU ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHIKCHUS,
BBIABJISATh  3aKOHOMEPHOCTH W MPOTUBOpPEUYHS B  PacCMaTpUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabaTeIBaTh IJIaH pelIeHUs MPoOJeMbl ¢ YUCTOM aHaIu3a UMCEHOIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
1[EJISIM, OIIEHUBATh PUCKH TOCIICICTBUIN AESTEILHOCTH;
KOOPJIMHUPOBATh ¥  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEALHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE ITPH PEIICHUHN YKU3HECHHBIX ITPOOJIEM.
ba3oBble ucciiegoBareibcKkue AeiCcTBUA.
BJIaJIETh HAYYHOW TEPMUHOJOTHUEH, KIIFOYEBBIMU MOHATUSIMU U METOJIaMU
duznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIIEIOBATEIHCKON M 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 €€ PEIIEHUs, HAXOJUTh apryMEeHThl JJid J0Ka3aTelbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAMM3UPOBAaTh TIOJIYYCHHBIC B XOJ€ PEIICHHWS 3aJadyd  Pe3yJIbTaThl,
KPUTHYECKH OIEHUBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

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

JaBaTh OIICHKY HOBBIM CUTYaIIHUSIM, OIICHUBAThH MPHOOPETCHHBIN OIIBIT;

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

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC UJIEH, MPE/JIaraTb OPUTHHAIBHBIC TOX0/IbI U PEIICHUS;

CTaBUTH MIPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TOJydeHHs] MHPOpManuu (HU3UIECKOTO COJCPKAHHS W3
MUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSTENIBHO OCYIIECTBISATh IOUCK, aHau3,
CUCTEMATH3AIMI0 U HMHTEPIpETali0 WHGOPMAIIMU Pa3TUYHBIX BHAOB U (Hopm
IIPEICTaBJICHMUS,

OIICHMBATh IOCTOBEPHOCTH MH(POPMAITUH;

WCIIOJIB30BaTh  CPEICTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3a71a9 ¢ COOJIOJICHHMEM TpeOOBaHWM SPrOHOMHMKH, TEXHHUKH OE30IMacHOCTH,
TUTHCHBI, peCypcocOepexeHUs, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOr0 COACpPKAHUS B Pa3IUYHBIX (opMarax c
y4eTOM Ha3zHAUYCHUS WH(POpPMAIIUU | IEJICBOW ayIUTOPHH, BEIOMpAs ONITHMAIIBHYIO
dbopMy TIpeCcTaBIICHUS U BU3yaJIU3alIiu.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBUA:
OCYILIECTBIIATH OOIIEHNE Ha YPOKax (PU3UKU U BO BHEYPOUHOU AESITEIbHOCTH;
pacro3HaBaTh  MPEANOCHUIKM  KOH(MJIMKTHBIX  CUTyallMii W cMsAryaTh
KOH(IIUKTHI;



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

IIOHMMATh U HCHOJI30BATh NPEUMYIIECTBA KOMAHIHOW W WHIWBUILYAIBHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JEUCTBHI C y4e€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaKJIOTO YJI€HA KOJUIEKTHBA;

MPUHAMATh 1€IM COBMECTHOW  JEATEJIbHOCTH, OPraHU30BbIBaTh U
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHHUIO: COCTAaBIATH IUJIaH JEHCTBUM,
pacupenensaTb pojad € YY4ETOM MHEHMH YYaCTHUKOB, OOCYKIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa WU KaXJOTO YYAaCTHUKA KOMAaHJIbl B
o01Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

[pe/uiaraTtb HOBBIE IIPOEKTHI, OLECHHMBAaTh HIEHW C TO3WLHM HOBW3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

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

PerynsiTuBHBIC YHHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS
Camoopranm3amnus:

CaMOCTOATENILHO OCYUIECTBJIATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
(U3NMKM W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOATEJIBHO COCTABJISITh IJIaH PELICHHWS PAacUYCTHBIX M KadeCTBEHHBIX
3a]1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl C YIETOM MMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacIMpsATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOYTEHHI;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a peuIeHue;

OLIEHUBATH MPHUOOPETEHHBIMN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHUIO 3pyIHUIMH B 001acTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SJMOLMOHAIbHBIH HHTEJVIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HAaBbIKAMH  MO3HABATEJbHOM  pediiekcud  Kak  OCO3HaHUs
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTENbHBIX IPOLECCOB, UX pE3yJIbTaTOB M
OCHOBaHMUM;

UCITIOJIb30BaTh MPUEMBbI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEelIeHNUs;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHIDKEHHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TMIPU aHAIW3E pPe3yIbTaTOB
TeSTEIILHOCTH,

NPUHUMATH CeOs1, TOHUMAasi CBOM HEJIOCTATKHU M JJOCTOWHCTBA,

NPUHUMATh MOTHBBI M apTyMEHTHl JPYIHMX NpH aHAJIW3€e pPe3yJbTaToB
TESTEIILHOCTH,

NIPU3HABATH CBOC MIPABO U MPABO IPYTUX HA OIIHOKH.

B mporecce nOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS TMPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpEIHEro o0OImero oOpa3oBaHUS Yy OOydYarONIUXCS
COBEPIICHCTBYETCS HYMOIIMOHATBHBIN UHTEIUICKT, TIPEoJIararoIInui
c(hOpMUPOBAHHOCTD:

CaMOCO3HAHUs, BKIIOYAIOIIETO CIIOCOOHOCTh TTOHUMATh CBOC 3MOITMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM AMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO¢ TIOBEJACHHE, CIIOCOOHOCTh aNalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHECHHSAM U TIPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMM, BKIIOUYAIOIICH CTPEMJICHUE K JTOCTHIKEHUIO TSI U
ycrexy, ONTUMHU3M, WHUIUATHUBHOCTh, YMEHHE JEHCTBOBATh HCXOJs M3 CBOMX
BO3MOKHOCTEH;

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

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

NPEIMETHBIE PE3YJIbTATHI

K koniy oOyuenuss B 10 kJjiacce mnpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAayYHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU W
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIbHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJCINCH:
MaTepuagbHas TOYKA, MHEpIUAIbHAs CUCTEMa OTCYETa, aOCOJIIOTHO TBEPJIOE TEIIO,
WJIealbHbI a3, MOJIEIU CTPOEHUS Ta30B, )KUAKOCTEH M TBEPJbIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacrno3HaBath (U3UYECKHUE SIBJICHUS (TIPOLIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOCHMSI BEIIECTBA U



3JIEKTPOJAVMHAMUKH:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJIMHEUHOE
JBWKEHUE, CBOOOJHOE TMaJIeHue TeJ, JBIKEHHUE IO OKPYKHOCTH, HHEpLHUS,
B3aumojiericTere Ten, Auddys3us, OpOYHOBCKOE JABUKEHHUE, CTPOCHUE >KUJIKOCTEN
U TBEPJBIX TEJ, U3MEHEHHE 00bEMa Tell MpU HarpeBaHUM (OXJIAXK]IEHUH), TEIIOBOE
paBHOBECHE, HWCHAPEHHUE, KOHJCHCAUMs, IUIABJICHUE, KPUCTAJUIM3AlUs, KUIEHUE,
BJIA)KHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MPU €r0 HArPpEBAHUU B 3aKPHITOM
coCyle, CBSI3b MEXIYy MapamMeTpaMyd COCTOSIHHS Ta3a B H30Mpolieccax,
ANEKTpU3aLMA TEJl, B3aUMOJICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHMYECKOE JIBIKEHHME, MCIOJNb3ys (PU3NYECKHe BEITUUYHMHBIL:
KOOpAWHATa, NyTh, MNEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIa,
AMITYJIbC TEJIA, KWHETUYECKAsl SHEPrus, NOTECHIMAIbHAS SHEPIUs, MEXaHU4EeCKas
paboTa, MexaHWYecKassh MOIIHOCTh; IPU OMNUCAHUM TMPABUIBHO TPAKTOBATH
(UBUYECKUIT CMBICT MCIOJIB3YEMbIX BEIWYWH, WX OOO3HAYEHUS U €IUHUIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIMYHUHY C JIPYTUMU
BEJIMYNHAMU;

ONMUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBJICHUS,
UCTIONB3YsS (U3UYECKUE BEIMYMHBI: [IaBIICHUE Tra3za, TEMIIeparypa, CpeaHss
KUHETUYECKAsT YHEPIUsl XaOTUUECKOI0 JBHUKEHUS MOJEKYJI, CPEIHEKBAApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOA(DUIIMEHT TMOJIe3HOTO JICUCTBHUS TEIUIOBOTO JIBUTATENsl; TPU OMUCAHUU
MPaBWJIbHO TPaKTOBaTh (DU3UUECKUN CMBICT MCIHOJB3YEMbIX BEJIUYUH, UX
0003HaYEHUsT U CAWHUIBI, HaXOAUTh (QOPMYJbI, CBSA3BIBAIOIIME JaHHYIO
(GU3HUECKYI0 BEJIMUUHY C IPYTUMHU BEJIMYUHAM;

ONUCHIBATh U3YUYEHHBIC AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JIEKTPUUECKUE
SBJICHHSI (ITPOIIECCHI), UCTIONB3YsT (PU3MUECKUE BEIMYMHBI: dJIEKTPUUCCKUN 3apsi,
ANEKTPUUYECKOE T0JIe, HAPSIKCHHOCTD IOJIs, MOTEHINAN, Pa3HOCTh MMOTEHIINAJIOB;
NPy  OMNUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICIT HCHOJb3yEMbIX
BEJIMYMH, UX OOO3HAYEHUsS] M EJUHUIIBI, YKa3biBaTh (HDOPMYJIbI, CBS3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUNHAMU;

aHAIM3UPOBaTh (PU3MUECKHUE TPOIECCHl W SIBICHUS, HCHONB3Ys (pu3nyeckue
3aKOHBI ¥ MIPUHIUINBL: 3aKOH BceMHupHOTO TsAroTteHus, I, II u III 3akonbl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHWYECKOW OHHEPruu, 3aKOH COXPAHECHUs HWMITYJIbCa,
NPUHIUIT CYNEPHO3UIMN CUJI, TPUHIUMII PABHOINPABUS HWHEPIMAIBHBIX CHUCTEM
OTCUETa, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON DHEPIUU TEIUIOBOTO JIBMKECHUS MOJIEKYH C
aOCOIIOTHON TeMIepaTypou, MEepBhId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsaa, 3akoH KyioHa, mpu 3TOM pa3inyaTh CJIOBECHYIO
bopMyJIUPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHUE U YCIIOBHS (TpaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSATH OCHOBHBIE NPUHLUIBI JIEHCTBUS  MAIllMH, NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBHUS UX OE€30MACHOTO HCIIONb30BAHMS B
[IOBCEHEBHOM JKU3HU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENOBAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, IPU 3TOM
dopmynupoBath mpoOieMy/3amady M THUNOTE3y Y4YeOHOro JKCIEPHUMEHTa,
co0upaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYIOBaHUS, MPOBOAWTH OMBIT U
(opMyIUpPOBATH BBIBOJIBI;

OCYILECTBIIATh NMPSIMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, NPU
ATOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U MCIOJIb30BaThb HU3BECTHHIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXKIYy  (U3MYECKUMHU  BEIMYMHAMU  C
WCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUHM, MPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(uKCHpOBaTh PE3YNbTATHl IMOJIYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYHUH B
BUJI€ TabnuIl U TpaduKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

co0uro1aTh mpaBuia 0€30MacHOro TpyJa MpHU MPOBEIEHUU HCCIEAOBAHUN B
paMKax y4eOHOIro OJKCIEpUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOM W IMPOEKTHOU
JESATEIbHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB U JTAOOPATOPHOIO
00opyI0BaHuUS;

pemarb pacueTHbIE 3aJa4d C SBHO 3aJaHHOM (PU3MYECKOH MOAEIbIO,
UCTIOJb3Ys (PU3HUECKUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBUSA 331a4u
BbIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3MUECKUE BEIMYMHBI U (POPMYIIbI,
HEOOXOAMMBIEC JJI1 €€ PEIICHHs, TPOBOJUTh PAacCUCThl U OLEHUBATH PEATBHOCTH
MOJy4YE€HHOTO 3HaueHUs (PU3MUECKOIN BEJINYUHBL;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPAUBATh JIOTUYECKH HEITPOTHUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM Ha M3yYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
dbu3uYecKue sBJICHUS;

UCI0JIb30BATh Opd  pelleHud  y4eOHBIX  3aJad  COBPEMEHHbBIE
UH(GOPMAILIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIpEJICTaBIICHUS Y4eOHON U HAyYHO-TIOMYJISIPHON MH(OpMAIUK, TOTy4YeHHON U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIyYaeMyr0 HH(OPMAIHIO;

MPUBOAUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apyOEkKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMUA MO (U3MKE B MOBCEIHEBHOM >KU3HU
Uit o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, NIl COXPAHEHHUS 30POBbS M COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeEE;



paboTaTh B TIpYyIIIE C BBIIOJHEHUEM pPa3IUYHbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh pPabOTy TIpyNNbl, PALUOHAIBHO pACHpPENeNATh OOSI3aHHOCTU MU
IUIAHUPOBATH JIEATEIBHOCTh B HECTAHJAPTHBIX CUTYalMsX, aICKBaTHO OLICHUBATh
BKJIaJ] KQKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM IPOOJIEMBI.

K konumy oOywenuss B 11 Kiacce mpenMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh y OOYYAIOIINXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpax 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;

YUUTHIBaTh TPAHUIBl MPUMEHEHHS H3YyYEHHBIX (U3UYECKUX MOJENeH:
TOYEUHBIA AIEKTPUUECKUN 3apsil, JIyd CBETA, TOUCYHBI UCTOYHHK CBETA, SACpPHAs
MOJEJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO f]ipa IMpPU PELICHUU (PU3HYECKHX
3aj1ady;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAaHTOBOW (DU3UKH: 3JIEKTPUUECKasi IPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aAUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHIAYKUUS, JEHCTBHE MAarHUTHOIO IO Ha
IPOBOJHUK C TOKOM M JBWXKYILUUNCSA 3apsl, 3JIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, IPSIMOJIMHEWHOE pPACHpPOCTPAHEHUE CBETA, OTPAXKEHHUE, NPEIOMIICHHE,
uHTepdepeHus, audpakaus ¢ NOJApU3alUs CBETa, JUCIEPCUs  CBETa,
dboTornekTpuueckuit 3pdext (poTodrddexT), cBeTOBOE AaBleHNUE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aroMa BOAOPOJA, €CTECTBEHHAasT M HWCKYCCTBEHHas

PaJUOAKTUBHOCTD;
OMKCHIBATh M3YYEHHBIE CBOMCTBAa BELIECTBA (DJEKTPUUYECKUE, MAarHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  NPOBOJUMOCTb  Pa3jUYHbIX  Cpel) U

ANIEKTPOMATHUTHBIE SIBJIIEHUS (IIPOLIECCHI), UCHOJIb3Yys (DU3NYECKHUE BEIUYMHBIL:
JJEKTPUYECKUH 3apsll, CWJIA TOKA, IEKTPUYECKOE HAIPSDHKEHUE, JIIEKTPUUYECKOE
COTIPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABIKYIIAsl cuja, paboTa TOKa,
MHIYKIUS MarHuTHOTO MOJisA, cuia Ammepa, cuia JlopeHua, MHIYKTUBHOCTH
KaTyIIK{, JHEPrUs JJIEKTPUYECKOTO M MAarHUTHOTO TOJIEW, NMEPUOA MU YacToTa
KojeOaHui B KoyieOaTelbHOM KOHTYpe, 3apsii M CHJla TOKa B Ipolecce
TapMOHMYECKUX JJIEKTPOMATrHUTHBIX ~KOJeOaHWW, (OKYCHOE pACCTOSIHHE U
ONTHYECKasl CWJIa JIMH3bI, TIPU OMHCAHWUU TMPABWILHO TPAKTOBATh (DU3NUECKUN
CMBICJI HCIOJb3YEMBIX BEJIUYMH, UX OOO3HAYEHUS W EIUHUIbI, YKa3bIBaTh
dopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JpPYTUMU
BEJINYMHAMU;

ONMUCBHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBJIEHUA M IPOLECCHI, HCIIONb3Ys
¢du3nUecKrue BEIUYUHBI: CKOPOCTh ASJEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI H



94acTOTa CBETA, SHEPTUS U UMITYJILC (POTOHA, MepUOa TOJTypacmaaa, YHEPTUs CBS3H
aTOMHBIX SJI€p, NpPU OINHUCAHUM TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W EJAMHMIIBI, YKa3bIBaTh (OPMYIIbI,
CBA3BIBAIOIME JIaHHYI0 (DU3UYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYUHAMH,
BBIYHUCIISITH 3HAYCHUE (PU3MUECKON BEINYUHBI,

aHATM3UPOBAaTh (PU3MUECKHE MPOIECCHI U SBJICHHS, UCIOIB3YS (HU3UIECKUE
3aKOHBI M MPUHIUIBL 3aK0OH OMa, 3aKOHBI TIOCTIEI0BATEIBHOTO U MapauIeIbHOTO
COCIMHEHMSI TPOBOJHMUKOB, 3aKkoH Jlxoyns—JleHna, 3akoH 3JIEKTPOMarHUTHOU
UHAYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacIpOCTPAaHEHUsI CBETa, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMIICHHUS CBETa, ypaBHeHHE ODiHIITeiiHA ans (GoTodddekTa,
3aKOH COXpaHEHMsI PHEPTUU, 3aKOH COXPAHEHMs HMITYJIbCa, 3aKOH COXpaHCHHS
AIIEKTPUIECKOTO 3apsifa, 3aKOH COXPaHEHHUS MAacCOBOTO YHCIA, MOCTylaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacraja, Ipu 3TOM Pa3indaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTU4YeCKO€ BBIPAKEHHE U YCJIOBHUS (TpaHHUIBI, OOJACTH)
MIPUMEHUMOCTH;

OTIPEICISITh HAIIPABJICHUE BEKTOpa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHa;

CTPOUTh U OIMCHIBATh H300paKEHUE, CO3/1aBA€MOE€ ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HUCCJICAOBAHUIO (PU3WYECKUX SBJICHUN U
MIPOIIECCOB C HCITOIB30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH: TPH 3ITOM
dbopmynupoBath mpoOiieMy/3aadyy M THUIOTE3y Yy4eOHOro HKCIEPUMEHTa,
coOupaTh YCTaHOBKY U3 TMPEIJIOKEHHOTO OO0OpYyIOBaHUS, MPOBOAUTH OMBIT U
(bopMyIHpOBaTH BHIBOIBI;

OCYIICCTBIIATH MPSMbIC U KOCBEHHBIC M3MEPECHHSI (PU3NUSCKUX BEIHYUH, TIPH
TOM BBIOHMpaTh ONTUMAJBHBIA CHOCOO W3MEPEHUS W HMCIOJIb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIOJIB30BAHUEM
OpsIMBIX HM3MEPEHUI: TMPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pEe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYUH B BHUJE TaOIUIl U
rpaduKoOB, ACNIAaTh BEIBOBI ITO pe3yIbTaTaM UCCICIOBAHHS;

cobJro1aTh MpaBuia 0€30MacHOTO TPyJa NP MPOBEICHUHM UCCIICIOBAHUN B
paMKax y4eOHOTrO OJKCIEPUMEHTa, Y4eOHO-UCCIIEOBATEILCKOW W IMPOCKTHOU
JESTETLHOCTH C HCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000py/I0BaHUS;

pelath pacueTHBIC 3aJayud C SIBHO 3aJaHHOM (U3WYECKOW MOAEbIO,
UCTIONB3Ys (U3MUECKUE 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHAlIM3a YCIOBUS 3a/1a4H
BBIOWpATh (HU3UYECKYIO0 MOJIEh, BBIACHATh (PU3NUECKUE BEIWYUHBI U (HOPMYIIBI,



HEOOXOAMMBIE I €€ PEIICHHs, TPOBOJUTh PacyCThl U OLEHUBATH PEATBHOCTH
[OJy4YEHHOTO 3HaueHUs (PU3NUECKON BEIUYUHBL;

pemarh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(puznyeckue sBICHUS;

MCII0JIb30BAaTh Opd  pelleHud  y4eOHBIX  33Jady  COBPEMEHHbIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HUHTEPIPETAIIIU
U TIPEJICTABJICHUS y4eOHOU U HAYYHO-TIOMYJISIPHOM HH(pOpMAIIHH, TOTy4YEeHHOU 13

Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKU aHATTU3UPOBATH MOJIydaeMyto HHGOPMAIIHUIO;

OOBSICHATh NPUHLMIBI JEHCTBUA MallMH, HIPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3inyarh yCIOBUs UX O€30MACHOTO MCIIOJIb30BAHUS B MOBCEAHEBHOM

KU3HU;

NPUBOJNUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOeKHBIX YUCHBIX-(PU3HKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEIO MHpA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCITIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
Uil o0ecrieyeHus: 0€30MacCHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsI COXPAaHEHUS 3/I0pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOIMUYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEH Cpene;

paboTaTh B TIpyHIEe C BBIIOJHEHHUEM pa3JIUYHbIX COLMAJIBHBIX pOJIEH,
IJIAaHUPOBATh pabOTy TPYNIlbl, PalHUOHAIBHO pACHPEAENATh OO0S3aHHOCTU U
IJIAHUPOBATH ACSITENBHOCTh B HECTAHAAPTHBIX CUTYALUSIX, aIEKBATHO OLICHUBAThH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (tucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bI HAYUYHOI'O TIO3HAHUS
bubmnoreka LIOK
1.1 ®u3uKa ¥ METOAbl HAYYHOTO TTO3HAHUS 2 httos://m.edsoo.ru/ 74 1bF72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kutiematitka > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Hleamika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KHUHETUUECKOU 9 1 bubnuoreka [IOK
' TEOPUHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOAMHAMIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bu6numoreka 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 MEKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
ITocTOstHHBIN MeKTpUYECKUl TOK. TOKHM B bubnuorexa [IOK
4.2 12
Pa3IMYHBIX cCpesax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KIIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrpoasnsie | IlpakTudeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. JJIEKTPOANHAMUKA
11 MarnuTHO€ noJie. DIeKTpOMarHuTHas 1 1 3 bubnmoreka [IOK
' WHIYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHuuyecKue 1 31eKTpOMarHuTHhIE 9 1 bu6mmoteka [LIOK
' KoneOaHus https://m.edso0.ru/7f41c97c
29 MexXaHU4eCKHE U 3JIEKTPOMATHUTHBIE 5 1 bubnnoreka [IOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bu6mmoteka I[IOK
2. 1
3 Onruica 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

OcHOBBI crieIMaILHON TEOpUU bubnnoreka [IOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOM ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue aroma 4 bu6mmoreka LIOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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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 DneMeHTHl aCTPOHOMUU B aCTPOPU3IUKU 7 ]I?EI;?SJ:I/I;I;.T(EC(:II;?)C&(L?/I?MRQ?C
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 O6o06matroniee MOBTOPSHHE 4 Eg{i?;;;zzzﬁafmlcgh
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
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KonuyectBo yacos DJIEeKTPOHHBIE

Ne Hara nudposbie
Tema ypoka KonrTpoabnbie | IIpakTHyeckue

n/n Bcero u3ydyeHusi | oOpa3zoBaTesbHbIE

padoTsbI padoTsI
pecypcsl
®duznka — HayKa 0 IpUpoJIE.
1 Hayunslie MCT(})] bl HOfoHH;{ 1 bubmmorexa [IOK
v A https://m.edsoo.ru/ff0c32e2

OKpY’KaloIllero Mupa
Ponb 1 MecTo usuku B

5 (hopMHUPOBaHUH COBPEMCHHOMN 1 bubnnoreka [IOK
Hay4YHOW KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU AESATEIbHOCTH JIIOIEH
MexaHuyeckoe IBUKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHIECKOTO 1 bu6mmotexka I[IOK
nerkeHus. [lepemelienne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NIPAMOIMHEITHOE 1 bubanorexa [IOK
JIIBUOKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPAMOIIMHEMHOE 1 bubnuoreka [LIOK
JIIBIKEHHE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe maieHue. Y CKOpeHHe 1 but6mmoreka [JOK
CBOOOIHOTO MaCHHUs https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE BIKEHUE.

7 JIBr>keHue MaTepuaIbHOM TOUKH 11O 1 bubmorexa [TOK

P https://m.edsoo.ru/ffOc3ada
OKpY>KHOCTH
8 [TpuHumn otHOcUTENbHOCTH [ anues. 1 bu6mmoreka [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

NHepruanpHbIe CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipuniun

bu6mmoteka [IOK

o CYTICPHIOSHIIH CIIL BTOpOHFaKOH https://m.edsoo.ru/ff0c3be8
Herotona /U1 MatepuaibHOM TOUKH

10 Tpernii 3akoH HeroTOHa 115 bubnuorexa [IOK
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMHUpHOTOo TsaroreHus. Cuna

11 TsokecTH. [lepBas kocMuueckast brbmmorexa [IOK

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

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

13 Cuia cznpOTI/IBJIeI-(Ibnq:I npu ,Z[BI/I)iCHI/II/I bubmmorexa [IOK

https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTU WJIH ra3e
IToctynaTenbHOE U BpallaTeabHOE

14 JBIDKEHHE a0COIFOTHO TBEPJIOTO Tea. bu6mmotexka IIOK
MowmenT cuibl. [ltewo cunbl. YcnoBus https://m.edsoo.ru/ffOc41a6
PaBHOBECHS TBEPIOI'O TeNa
NMiynsc MaTepuaibHONU TOYKH,

15 CUCTEMbI MaTEpUATIbHBIX TOUEK. bubnnoreka [IOK
Nmnynbe cuiibl. 3aK0H COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE ABM>KEHUE
PaboTa 1 MOIITHOCTH CHIIBI.

16 Kunernueckas sHeprus MaTepruanbHON bu6mmoreka [IOK
Touku. Teopema 06 U3MEeHEHNUHN https://m.edsoo.ru/ff0c4502
KHHETUYECKOW JHEPrun

17 [ToTenunanbHas SHEPrUs. bu6mmoreka [IOK



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

https://m.edsoo.ru/ffOc461a

18

[ToreHnanpHbIC U HETIOTEHIIMATBHBIC
cuibl. CBs3b pabOTHI
HETIOTEHIIMATBHBIX CUJI C ©3MEHEHUEM
MEXaHUYEeCKOU OHCPIUU CUCTEMEI TCIIL.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPrUH

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

19

Jlaboparopnas pabora
«HccnenoBanue cBsi3u pabOThI CUIIBI C
H3MEHEHHEM MEXaHHYeCKON OHCpPIrun
TeJa Ha MMPUMEPE PaCTIKCHHS
PE3UHOBOTO JKI'yTa»

20

Kontponbnas pabota o teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUs B MEXAHUKE

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

21

OCHOBHBIE MOJIOKEHHS MOJIEKYJIIPHO-
KMHETHYECKOU Teopuu. bpoyHOBCKOE
neuxenue. JAuddysus

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

22

XapakTtep IBUKECHUS U
B3alMO/JIEHCTBHS YaCTHI] BEILIECTBA.
Moaenu cTpoeHHs ra30B, KUIKOCTEN
U TBEPIBIX TEI

23

Macca MOJICKYII. KonuuectBo
BemectTBa. IlocTosHHas ABora;[po

24

TennoBoe paBHoBecue. TemnepaTtypa
u e¢ uzmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii ras 8 MKT. OcHoBHOE

bubnuorexa [JOK

23 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIepaTypa Kak Mmepa

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

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

08 «HccnenoBanue 3aBUCIMOCTH MEXKIY
napaMeTpamMu COCTOSIHUS
pa3peKeHHOTO ra3a»

29 N3onponeccel B uACAIBHOM I'a3e U UX bubnuoreka LIOK
rpaduyecKoe MpeacTaBieHue https://m.edsoo.ru/ff0c570e
BHyTpenHss sHeprus
TEPMOJINHAMHYECKON CHCTEMBI H

30 crocoObI e¢ m3MeHeHus1. KonmmuectBo bubnuoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edso0.ru/ff0c5952
SHEPTUs 0JTHOATOMHOTO HEaTHLHOTO
rasza

bu6mmoteka [IOK

31 Bt enonepe iasy https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BELIECTBA.

32 KonnuecTBo TemnoTel npu bubmmorexa LIOK

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

33 IIepBbIil 3aKOH TEPMOAUHAMUKU U €70 bu6mmoreka [IOK
IIPUMEHEHNE K U30IIpoLIeccam https://m.edsoo.ru/ffOc5efc

34 HeobOpatumocTs porieccoB B but6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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npupoze. Bropoii 3akoH
TEPMOIMHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpuniun aeiictus u KI1J[ TermoBoit

bubnuorexa [JOK

35
MalIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKOJIOru4ecKue mpoodIeMbl
TEIUIO3HEPTEeTHKHI
38 O6o06maromuii ypok «MoJeKyspHas bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponsHast pabora o teme
39 «MofIPeK TSt HI;;{ ¢uznka. OCHOBBI bromiorexa LIOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3zoBanue 1 KOH/ICHCAIIHS. bu6mmoteka [LIOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs M OTHOCUTEIIbHAS
41 BJIAKHOCTH BO3Ayxa. HacklieHHbII brbsmorexa HOK
A% - https://m.edsoo.ru/ff0c64d8
nap
Tsepnoe Teno. Kpucramumueckue u
42 amopdHbIe Tena. AHU30TPONHS bubnnoreka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctayuisl. COBpeMEHHBIE MaTepHAITBI
[1naBneHve U KpUCTAIIM3AIHS.
P 5 bubmuorexa [JOK
43 VYnenpHas TEIIoTa IJIABJICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumarnus
bu6munorexa [IOK
44
YPaBHEHHE TEILIOBOIO banarca https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tea. DIeKTPUIECKUM bubnuoteka [IOK

3apsan. JlBa Buaa 3JIEeKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsa0B

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

46 MMOJIYIIPOBOJHUKH. 3aKOH COXpaHEHUS bubmmorexa [IOK
YHPOBOA ) P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumopeiictBue 3aps10B. 3aKOH
47 Kynona. TouedHbIH 2JIEKTPUYECKUI bubmorexa LOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpspk€HHOCTD 271eKTpHYeCcKOro
48 nosis. [lpunHnun cynepno3unuu bubmmoreka [JOK
3JIEKTPUYECKUX MoJeu. JInnnu https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
Pabora cuit 3JIeKTpOCTaTHIeCcKOro
49 noust. [Torennuan. Pasnocts bubmiorexa LHOK
’ ' https://m.edsoo.ru/ffOc6f00
IIOTEHIHATIOB
IIpoBOOHUKH ¥ TUDIEKTPUKH B
50 3J'II;KT OCTATHYECKOM nT(?ne bubmmorexa HOK
p ) https://m.edsoo.ru/ff0c7018
JlsnexkTpudeckas MpOHUIIAEMOCTh
bu6mmoteka I[IOK
51 OnekrpoéMkocTh. KoHmeHcaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTh TIOCKOTO
52 KOHIeHCcaTopa. DHEPrus 3apsKEHHOTO bubmmorexa [IOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlaGopatopHnas pabota "M3mepeHnue
AIEKTPOEMKOCTH KOHAeHcaTopa'
[IpuHIMIT 1€ICTBUS U IPUMEHEHNE
54 KOHJICHCATOPOB, KOMMPOBAILHOTO

amnmapara, CTpyHHOTO MPUHTEPA.
DneKTpoCcTaTUIECKas 3alliTa.



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

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [loCTOSIHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporunenue. 3akoH Oma Jyist
y4acTKa Lenu

56

[MocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas padboTa
«M3yueHne CMEIIAHHOTO COCIMHCHUS
PE3UCTOPOBY

0.5

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

57

PaboTa 11 MOIITHOCTB 3JIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

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

58

3axon Oma 7151 OJTHOM (3aMKHYTO)
anexTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne DJIC ucrouHuka Toka u
€r0 BHYTPEHHETO COIPOTUBIICHHS

0.5

bu6nmoteka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAsI TPOBOAUMOCTD TBEPABIX
METaJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'IeHI/ISI MCTAJIJIOB OT
TeMieparypbl. CBepXIpOBOAUMOCTh

60

DNEKTPUUECKUH TOK B BAKYyM€.
CBolicTBa 2JEKTPOHHBIX ITy4YKOB

61

[TonynpoBOIHUKH, UX COOCTBEHHAs U
IIpUMecHas MpoBOAUMOCTb. CBoMCTBa
p—n-nepexoxa. I[lomynpoBonHUKOBBIE
puOOpEI

bubnmorexa [IOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTPUYECKUH TOK B paCTBOpax 1
pacruiaBax 3JIeKTPOIUTOB. bubmmoreka [IOK

62 1
DIEKTPOIUTHYECKAs TUCCOLIMALINS. https://m.edsoo.ru/ff0c82ba
DeKTpoaun3
DJIEKTPUYECKUH TOK B rasax.

63 CamocTosTEbHBINA U 1 bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA U UX MPAKTUUECKOE 1 bubmmoreka [IOK
npuMmeHenue. [IpaBusia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o006maromuii ypok 1 bubmmoreka [IOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponsHast pabora o teme

66 «Qnekrpocraruka. [TocTossHHBIN 1 bubnnoreka [IOK
3NeKTpudecKkuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeliax»»

67 PesepsHblit ypok. KonTponbHas 1 bubnuoreka [IOK
pabora o Teme "DnekTpoauHaMuKa https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O6001maronuii ypox 1 bu6mmoteka [LIOK
o reMaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO HACOB I10 68
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11 KIIACC

Kosaun4vecTBOo yacoB JIeKTPOHHbIE
[
J:;ﬂ Tema ypoka Bcero Kontpoaeueie | Mpakririeckue fl[:;:eﬂnﬂ :)Ig}()l;l;zl;:fenbnme
padoThI padoThbI pecypest
[TocTostHHBIC MATHUTHI M UX

1 B3auMoercTBrue. MarHuTHOE IOJIE. 1 bu6nmmoreka [IOK
Bekrop maruuTHOM HHAYKIMU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKLIHUH
MarauTHoe 1oJjie NpoBOJIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnuorexa [JOK
BzaumopeiicTBre MpOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubnuorexa [JOK
MAarHUTHOTO ITOJIS1 KATYIIKHU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHUTHOTO IIOJIS Ha
MPOBOJIHUK ¢ TOKOM. Curia Ammepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuoteka [IOK
«Uccnenosanne nelcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKYy C
TOKOM»

JleficTBHEe MarHUTHOTO II0JIS Ha

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

6 BEKTOpa MarHUTHOM MHAYKIUHU. D/[C 1
WHIYKIIAA. 3aKOH JIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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uHaykiuu Papanes

JlaGopaTtopHast pabota
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOM MHTYKITUI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTB. SIBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
DHeprusi MAarHUTHOTO TIOJIS KATYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE

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

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, MIEKTPOJBUTATEND,
YCKOPUTEIIX 3JIEMEHTAPHBIX YACTHII,
WHIYKLNOHHAs II€Yb

10

O6o06maromuii ypok «MarHutHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HUHIOYKIUS

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

11

KonTponbhas pabota o teme
«Mar»auTtHoe 110J1€E.
DNIeKTpOMarHuTHast MHAYKLHS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBo06oiHbIE MEXaHUYECKHE
kosiebanus. ['apmoHnueckue
KosieOaHus. YpaBHEHUE
TrapMOHUYECKUX KOJIeOaHU.
[IpeBpaienue snepruu

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

13

JlaGoparophas pabora
«HccnenoBanue 3aBUCIMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JUTMHBI HUTH U MacChI TPY3a»

14

Konebarenbublit KOHTYp. CBOOOIHBIE

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0ch820



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

15

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

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

16

[IpencraBieHue 0 3aTyXaKOMUX
KoJieOaHusX. BbIHYXIeHHbIE
MeXaHUYECKHE KojieOanus. Pe3onanc.
BrIHyKIeHHBIC JIEKTPOMArHUTHBIC
KoJIeOaHus

bubmnoreka LIOK
https://m.edsoo.ru/ffOchb86

17

[lepemennsiii Tok. CHHYCOUAATBHBIN
IIEPEMEHHBIN TOK. MolHoCTh
IIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JIEHCTBYIOIIIEE 3HAYEHUE CUIIBI TOKA U
HaIPSKEHUS

bubmnoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoacTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE JIEKTPUYECKOT O 3BOHKA,
TeHepaTopa IMEPEMEHHOIO TOKA,
JIMHUU JJIEKTpolepeaay

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

20

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



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

Bu6nmuoreka [IOK

21 pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunslie ¥ TPOAOIbHBIE BOJTHBI
29 3BykK. CkopocTh 3ByKa. [ poMKOCTH bubnmoreka [JOK
3ByKa. Boicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJIEeKTPOMAarHUTHBIEC BOJHBI, UX
23 cBoMcTBa 1 cKopocTh. [1kana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIBL pagrOCBS3U U
24 TeneBuieHus. PazButue cpencts
cBs3u. Paguonoxarus
o5 KonTtponsnas padora «Konebanus u bubnuoreka LIOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[TpsimonmHEeHOE pacipocTpaHeHHE
26 CBETa B OJJHOPOJHOM CpeJIE. bubnuoteka [IOK
ToueuHblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxxeHus ceera. [loctpoenue bubnmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
n300pa’keHHi B IUIOCKOM 3epKaiie
[Tpenomnenue ceera. [TonHoe
28 BHyTpeHHee oTpakeHue. [IpenenbHslii bubnnorexa [HOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXXKEeHUs
29 JlaGopatopHas pabota «/3mepeHue bubnnorexa [HOK
MOKAa3aTeIIs MPETOMITCHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenne n3o0pakeHnl B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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nuH3e. DopMyia TOHKOU JTUH3BI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTtopHast pabota

31 «UccnenoBanue CBOUCTB
M300paXKCHUH B JIMH3AX)
Hucnepcus ceera. CloXHBIN COCTaB
39 6enoro ceera. L{ger. JlaboparopHas
pabora «Habintoenue aucrepcuu
CBETa»
33 WnTepdepenmus ceera. Audpaxmums bubnuoreka LIOK
cBeta. JludpakimoHHAs penIeTKa https://m.edsoo.ru/ff0ced22
3 [TonepeyHOCTH CBETOBBIX BOJIH. bu6nuoreka [IOK
ITonmapuszanuus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOPHI U YCTPOICTBA U
yCIIOBUS MX 0€30MaCHOT0 MPUMEHEHUS
['panu1IBl IPUMEHUMOCTH
36 KJIACCUYECKOM MeXaHUKU. ITocTynaTel bubnnorexa [IOK
CIIeLIMaTIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIBHOCTU
OTHOCHTEIBHOCTH OTHOBPEMEHHOCTH.
37 3amesieHne BpEeMEHH U COKpaIlleHne bubmorexa TIOK
https://m.edsoo.ru/ffOcfad2
JUTAHBI
OHeprusi ¥ UMITYJIbC PEIATUBUCTCKON
38 yacTunbl. CBSI3b MacChl C SHEPTHEN U bubmmorexa [JOK
' P https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPTHUS MOKOS
KonTponbnas pabota «OnTuka.
. bubmuorexa [JOK
39 OcHOBBI crienuanbHON TEOPUU

OTHOCHUTCIIBbHOCTH»

https://m.edsoo.ru/ffOcf6f0
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®otounbl. Dopmyina [1nanka. Dueprus

Bu6muoreka [JOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG 1OK
nOInOTEKA
41 otod(ddexra. O A.T.
porospdexr TIBITE! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl porodddexra. YpaBHeHHE
42 3ﬁHMTe§Ha ;i%oma(pgema buomorexa LIOK
A : https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» ¢poroaddexra
JaBnenue cBera. Onbitsr [1. H.
43 JleGeneBa. XUMHYECKOE IENCTBUE bubmmorexa [OK
AcBa. 2 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOE MPUMEHCHHUE:
44
dboTo31eMEHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOAHO/
45 Pemenne 3amay mo Teme « JIEMEHTBI bubmuorexa [JOK
KBAHTOBOM OIITUKN) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcora. OnbITE
46 Pezepdopna o paccesHuio 0-4acTu brbmmorexa OK
pOOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bu6nmmoreka [IOK
47 I1 b
OCTyHaTRr bopa https://m.edsoo.ru/ffOdOafa
W3nyuenne u nornoienue ¢GboToOHOB
48 o I/I}l,'lqe exome aTOMaliﬂc 0 Ho(blio OBHS bubmorexa [IOK
p pexol . a yp https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha JAPYroil. Buibl criekTpoB
BoaHoBEIE cBoiicTBa yacTull. BoiHbl
N bubnmuoteka [IOK
49 ne bpoins. KopnyckynspHo-

BOJTHOBOM ayanu3M. CIOHTaHHOE U

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

50

OTkphITHE paAO0aKTUBHOCTHU. OIBITHI
Pesepdopaa o onpeneneHunio cocraBa
PaauOaKTUBHOTO U3TYyYCHUS

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

51

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

52

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

bubmnoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B SiIpe.

S nepHblie peakunu. SnepHbii
peakrop. [IpoGeMbl, IepCIEeKTUBHI,
SKOJIOTUUYECKHE ACTIEKTHI SIIEPHOI
SHEPreTUKHU

bubmnoreka LIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTUllbl. OTKpbITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PEruCTpay AIEMEHTAPHBIX YACTHII.
Kpyrnslii cron «@yHaaMeHTaIbHbIE
B3auMOJIeUCcTBUs. ENMHCTBO
(bu3nYeCcKOil KapTUHBI MUPa»

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

55

ITarsl PasBUTHUA aCTPOHOMUHU.
[TpuknagHo€ 1 MEPOBO33PEHUECKOE
3Ha4YE€HHE aCTPOHOMHH. Bun
3B&3aHOrO Heba. Co3Be3us, sipKue
3BE3/bl, [IJIAHETHI, UX BUIUMOE
nsrxenne. CoHevHas cucrema



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

56

Comnne. ConHeyHast akTUBHOCTb.
Ncrounuk sneprun ComHIa ¥ 383711

57

3BE€3]IbI, UX OCHOBHEIC
XapaKTEPUCTUKH. 3BE3/IbI IJIABHOU
nocle0BaTeIbHOCTU. BHyTpeHHee
cTpoeHue 3B¢311. COBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOXKICHUH U
sBosrouy CoJTHITA U 3BE3]1

58

Mineunsiii [Tyt — Hama ["anakTuka.
[Tonoxenue u aBmxenue ConHua B
lamakrtuke. ['anmaktuku. YepHoie
JBIPBI B IAPax TaTaKTHK

59

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

60

HepemeHHLIe HpO6J’I€MLI ACTpOHOMHHU

61

KontponbHas pabora «I1eMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

Ob6o6maromuit ypok. Ponb husuku u
ACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOH chepax NesTeIbHOCTH
YeoBeKa

63

O6o6maromuit ypok. Pons u Mmecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOW KapTHUHE MUPA

64

O6o6maromuit ypox. Posb




(bu3HIecKoi TeoprHu B GOPMUPOBAHUHT
MIPEACTABICHHH 0 QU3HIECKOU
KapTHUHE MHUpa

O6o06matomuii ypok. Mecto
65 (bU3UYECKON KapTUHBI MUPa B 001IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBIX MPEJCTABICHUN O IIPUPOLIE

66 Pe3epBHbIil ypok. MaruutHoe nose.

DNIeKTpOMarHuTHasE UHIYKITUS

PesepBublit ypok. Ontrka. OCHOBBI
67 CHeHATbHON TEOpUH
OTHOCHUTEJIBHOCTHU

Pesepnsiit ypok. KBanToBas ¢pusuka.
68 DNeMEHTHI aCTPOHOMMHU U
acTpoU3UKH

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB I10
[TPOIT'PAMME
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1.

2.

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

Msxumes I'. §., byxoBues b. b., Corckuii H. H. ®usuka. 10 kinacc. YueOHUK 115
obmeobpaszoBarenbHbIX opranu3anuii. M.: IIpocsemenne, 2020.
Msxumes I'. §., byxosues b. b., Corckuii H. H. ®u3uka. 11 knacc. YueOHuk st
obmreobpaszoBarenbHbIX opranu3anuii. M.: IIpocsemenne, 2020.

METOIUYECKHUE MATEPHUAJIBI IJI5S1 YYUTEJA

®usuka. Paboune nporpammel. [IpenmerHas muHus yaeOHUKOB cepun «Kiaccuaeckuii Kypey.
10-11 kiaccsl: yaeOHOE TocoOue Jutst 001e00pa3oBaTeIbHBIX OPraHUu3aIMii: 0a30BbIi U
yriy6nennsiil ypouu. A. B. lllaranuna. 2-e uzn. M.: [Ipocseuienue, 2018.
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