


MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXKEHUI M TpeOOBaHUN K pe3ylbTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yommux OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydawommuxcs 10-11 kimaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AMNKU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHbIMM MpeaMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKU HA YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl, TIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3HMKU: JIUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHUS Kypca (PU3HKU Ha Oa30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro nmpenamera « Pu3nkay 1mno rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3myeckoir reorpadueid u actpoHomuein. Mcmonb3oBaHWE W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIyYeHHUS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JIPYTHUX.
W3ydyenne (UMK BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca (usuku i ypOBHS CpeAHEro ooOimero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPbIE MOXHO paccMaTpUBaTh KaK MPHUHLHIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHUYECKON 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3NUECKON Teopuu, posi pyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyy SKCIEPUMEHTAIBHOU NESITEIbHOCTU O0YYaroIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
NpaKkTUYECKUX padoT. BhifeneHne B yKa3aHHOM IMepeyHe JabopaTOpPHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMuMHUCI YMEHHSMHU TPOBOAUTH KOCBEHHBIE W3MEPEHHUs], HMCCIICIOBaHUs
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIIbIO, O3BOJISIFOIINE TPUMEHSTh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSCHEHHE TPOTECKaHUS (PU3MUECKUX SIBICHWW M TPOIECCOB B OKPYKAIOIIEH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENUd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha ypOBHE CpeHEro 00111ero 00pa3oBaHusl TOKEH U3y4aThCs B YCIOBUAX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (U3NKE YUCHHUECKHX MPAKTHUCCKUX padOT U JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBIEHHA ©W  MPOIECCOB, OMIUPUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OHOTO KOMIUIEKTAa Ha JBYX oOOydJammuxcs. TemaTHueckne KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHM LIEJIAMH U3y4€HUs PU3KUKHU B 001IEM 00pa30BAHUHU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIICHHS K OKPYIKAIOIIUM SIBIICHHSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue TpenCTaBICHUNH O PO (PU3MKH IJIS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMbl  3HaHUH 00  o0mux  (PU3HUECKHX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TIPUHITUIIOB JCHCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpEAENIECHNS IOCTOBEPHOCTH OTYYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HelEN0), B
11 kmacce — 68 gacoB (2 yaca B HEJCIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢u3NYECKUX SBICHUM M mporeccoB. HaydHble THIMOTE3bI.
dusznyecKue 3aKOHbI M TEOPUHU. I paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOpPMUPOBAHUU COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasloroBble W IMQPOBBIE H3MEPUTEIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABUMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U [EpeMEIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOogHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JBH>KCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne CKopoCcTy Ipu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXAHMYECKOW DHEPTUur
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHast u3nKa 1 TEePMOJIMHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u e€ uzMmepenue. lllkama temmneparyp
Llenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akonbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3mMeHeHus. KonmmuecTBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBhili 3aKOH TEPMOJMHAMHUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimerT monae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOIUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHYTpEeHHEN SHEPIUH (TeMIIEpaTypbl) TeIa IpH TeIionepeiaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckrue yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMHUKAa
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsi Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsinoB. [IpOBOJMHUKHK, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIIEKTPUYECKOrO0 3apsija.
BsaumopeiictBue 3apan0B. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onektpuyeckoe rmone. Hampsok€HHOCTh  anekTpuueckoro noisd.  [IpuHuun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBMKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIeKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoicTBa P—N-niepexoaa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABHXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAy4HbIH (hakT, runores3a, Qu3nyeckas BEIMUYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B XKUBOU NPHUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTrostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKUMH. KapThHA JWHWKA MarHuTHOU
VHIYKUWH OJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOTO TOJIS JUIMHHOTO MPSIMOIO NMPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJjieHUE. J[BH>KeHUE 3apsHKEHHOM YacTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJEKTPOABMKYLIAs CUJa HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHON
nHaykuuu @apanes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
MIPOBOJAHUKE, IBHXKYILLIEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

MHAyKTUBHOCTh.  SIBIEGHHE CaMOMHAYKUWHU. OJIEKTPOABMXKYINAS CHJA
CaMOWHIYKLIMH.

DHEPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOABUKYIIECH CHIIBI MHAYKIMU OT CKOPOCTHU WU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHTYKLIHH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONE0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konedanus. [lepumoa, wacrora, ammumryga u ($aza koseOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroumx KojeOaHUsAX. BrIHYX/IeHHbIE MEXaHHUUECKHE
kosieOanus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennplii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
HHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE IJIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOTI0 TOKA, IMHUU JJIEKTponepeaay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHuUmHble 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIUIIMHE, paaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanrie  CBOMCTB ~ BJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peoMIICHUE, TONSIpU3aLus, JUPPaKIKs, UHTEpPEepeHIHS.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3blL. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJTOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TIPU3MBL.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAllCHUE
JUIVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsizu 3Heprum (HOTOHA C €r0 YaCTOTON. DHEPTHs
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorddexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHuiay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTHUECKOE NpPHUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(d(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdh(DEKTA.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
IImanerapHas mopmens aroMma. llocrynatel bopa. M3nydenue u morionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aToMa BOJOPOA.

BosHoBBIE cBOMcTBaA yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl W TEPCHIEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHs acTpoHoMuUU. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spkye 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

CoJsiHeuHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3J TJIaBHOM IMOCIENOBaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pemIeHHWE CHUCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE ATOMOB M MOJIEKYJ, KPUCTAIUINYECKAS] CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yudeOHOTO TpenMmera «®Du3WKa» HA YPOBHE CpPEIHETO OOIIeTro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIECUUTh JTOCTHIKEHHUE CICTYIOITHUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpeaMeTa «Du3nukay TOHKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, pacHIUpEHUE KXU3HCHHOTO
OTIBITA M OTIBITA JESATEILHOCTH B IPOIIECCE PeaM3aIlii OCHOBHBIX HaIpPaBJICHHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTRA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B WMHTEpEcaxX Ipa)kIaHCKOTO
oOIIecTBa, y4acTBOBATh B CAaMOYIIPABJICHUH B 00pa30BaTEILHON OpPTaHU3aIiH;

yYMEHHUE B3aMMOJICHCTBOBATh C COITMATLHBIMU HHCTUTYTAMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMU HUJIECHTUYHOCTH,
NaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHIKCHHSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOTO OYyAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucylero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENENIATh 1IeNIM JCSITENIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JOCTYKCHUST,
BBISIBIIATH  3aKOHOMEPHOCTH W TNPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHaju3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJETh HAyYHOW TEPMUHOJIOTUEH, KIIIOUEBBIMH TMOHSATHUSMU M METOAAMHU
(bu3nYeCcKO HAYKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEI0BATEIbCKON U MPOSKTHON AESITENbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUYECKOTO COJCp>KaHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (HU3MKEe B MPAKTUYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€301TaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:
OCYIIECTBIIAThH OOIIEHNE HA YPOKax (U3HKU U BO BHEYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKA  KOH(MIUKTHBIX CUTyallMd W  CMATYaTh
KOH(JIMKTHI;



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

NOHMMATh M HCIOJb30BATh MPEUMYILIECTBA KOMAHJAHOW W MHAUBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMH y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiiCTBUSA
Camoopranuzamnus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENIbHYIO AESITENbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHUIM;

UCIIOJIb30BaTh MPUEMBI PeIIeKCHH VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelIeHus;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO NPUHUMATH PEMICHUS TO WX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIHUOKH.

B mpomecce qOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAMOIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKJIIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOILIMOHATIBLHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH aJanTUPOBATBHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpPUMEpax poiab M MeCTO (Pu3MKd B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YyHOW KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOU TEXHUKHU WU
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHalibHas TOYKa, MHEpIIHAJIbHAS CHCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHHS ra30B, )KUJIKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIeCKux 3a1ad;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISAPHO-KUHETUYECKOW TEOPUM CTPOCHHUS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPEHUE, KOHJCHCALMS, IUIAaBJICHUE, KPHUCTAIUIN3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHUE, UCIOIb3ysl (DU3UUYECKUE BEIIMYUHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bU3MYEeCKU CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3WUYECKUE BEJIMYMHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICT HCIOJB3YEMBIX BEIUYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEIUUYMHBI: DJICKTPUUYCCKUM 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI U MPUHIIMILL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
HNPUHLNN CYNEPHO3ULUA CHJI, MPUHIUI PABHONPABUS HWHEPIUATIBHBIX CUCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasidyarh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auvaTh yCIOBHsS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOr0 OOOpYIOBaHHSA, MPOBOJUTH OMBIT M
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTU  MEXAYy  (GU3UYECKUMU  BEJIMYMHAMU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MpU MPOBEACHUM UCCIEIOBAHUM B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHajn3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

peliaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BAaTh ~ MPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MH(pOpPMAITMOHHBIE TEXHOJIOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMAITHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHUE TMPOIIECCOB OKPYXAIOIIETO MHpPa, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHH;

WCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHu! ¢ TPUOOpaMU U TEXHHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOMN MTPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpA, B PAa3BUTUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIA IJEKTPUUECKUH 3apsifl, JIyd CBETA, TOUYCYHBIM UCTOYHUK CBETA, SACPHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuvss U TOJApU3aLMs CBETa, JHCIEepCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (IJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHYMHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAS CHila, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATyIIKW, SHEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepHoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
FapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE paCCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;

OMHUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SBJICHHUS M TMPOLECCHI, HCIOIb3YS
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIb3YeMbIX BEJMYMH, WX OOO3HAUCHUS W CIWHMUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCEA0BATEILHOIO U MapaJIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUSI SHEPTUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPAHEHUA
AIEKTPUYECKOrO 3apsala, 3aKOH COXPAHEHUS MAcCOBOrO 4uCia, rmocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCJIOBHS (TpaHUIBl, OO0JIacTH)
MPUMEHUMOCTH;

ONPEAEIATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJIS POBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh DKCIEPUMEHTHI 0 MCCIECAOBAHUI0 (DU3NYECKUX SIBICHUU U
MPOLIECCOB C HCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HW3MEPEHUI: TMPU STOM
dbopmynupoBath MpobiieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUSI (PUBMUECKUX BEIUYUH, TPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
OpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEILCKOH W TMPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 33a/1a4u
BEIOMPATh (PU3UYECKYI0 MOJECINb, BBIACIATh (PU3HUECKUE BEIHYUHBI U (hOPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PAaCcCyXIE€HHUHA C ONOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(duznueckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW U HAYyYHO-TIOMYJISIPHOM MH(pOpMaLUH, ITOJTYy4EHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTY4aeMyI0 HH(OPMALINIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 3710POBbsS M COOJIIOIEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMUsIX, aJleKBaTHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



YYEBHO-METOJNUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. MskumeB I'. f. ®usuka. 10 xmacc: yuel. mist oOmieoOpa3oBar. OpraHu3aIil ¢ MPWI. HAa 3JEKTPOH. HOCHUTETIE:
6a30BbIil 1 ipoduit. ypoau / I'.5. Msxkumes, b.b. byxosues, B.M. Yapyrun; nox pea. H.A. ITapdentreBoit. — M.:
[Ipocemenne, 2022. — 432 c.

2. MskumeB I'. S. ®@usuka. 11 kimacc: yue6. nis oOiieoOpa3oBar. opraHu3alldii ¢ MNP Ha JIEKTPOH. HOCUTEIIE:
6a30BbIil U ipoduit. ypoau / I'.5. Mskumes, b.b. byxosues, B.M. Yapyrun; nox pea. H.A. ITapdentreBoit. — M.:
[Ipocemenne, 2022. — 432 c.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
1. ®wuswmka. 11 knacc. Jlugakruueckue matepuansl (0a30BbIi, yriyonennsiit). Mapon A.E., Mapon E.

2. ®wuswuka. 10 kimacc. Jlunaktudyeckue matepuaisl - Mapon A.E., Mapon E.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. http://www.school.edu.ru - opurmanbHbIN cepBep POCCHIICKOTO MIKOJIBHOTO 00pa30BaHUS.
2. http://www.riis.ru — MexxayHapogHas oOpa3oBateiibHas acCOIaIs. 3a1aun — COJCHCTBUE Pa3BUTHIO 00pa30BaHMS B

pa3JIMYHBIX 00JIACTSX.

3. https://www.metod-kopilka.ru/fizika.html — Buneoypoku, npe3eHTaryu, KOHCICKTBI, TECThI, INTAHUPOBAHKE U JIP.



http://www.school.edu.ru/
http://www.riis.ru/
https://www.metod-kopilka.ru/fizika.html




MaTepuasbl Mo (PU3HKeE.

4. http://sverh-zadacha.ucoz.ru/index/0-76 — y4ueOHbIe GHIBLMBI IT0 (PU3UKE IO pa3/IeiIaM.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIie
Ne n/m P Kourpoububie IIpakTHyeckue (1uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bu6nmoreka [JOK
1.1 ®u3rKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pasznea 2. MEXAHUKA
bu6mmorexa [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Hutramika ! https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 bubnmoreka [JOK



http://sverh-zadacha.ucoz.ru/index/0-76
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

AI‘pCFaTHBIe COCTOSAHHA BCUICCTBA.

https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK

3.3 5
®dazoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
41 IICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 51eKTpUYECKHM TOK. TOKH B bubnnorexa [HOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10-A KJIACC
No Hara Tema ypoka KonnuectBo
n/n miaH | Qakr 4acoB

Tema 1+2. (2 4 + 5u = 7 u) dusuka U METO/IbI HAYYHOTO TO3HaHUs. KiHeMaTrKa

1. 03.09 du3nka — Hayka o npupoje. Hayunsle MeToIbl TO3HAHUS OKPYKAKOLIEro MUpa 1

2. 04.09 Poinb 1 MecTO Gu3nKu B JOPMHUPOBAHNU COBPEMEHHON HAYYHOW KAPTHHBI MUDA, B 1
IIPAKTUYECKOH EATEIIbHOCTH JIFOJeH

3. 10.09 Mexanundeckoe aBrkeHne. OTHOCUTEIBHOCTh MEXaHUIECKOTo IBMKeHus. [lepemenienue, 1
CKOpOCTh, YCKOPEHHE

4. 11.09 PaBHOMEpHOE NPSAMOIMHEHHOE IBHKCHHE 1

5. 17.09 PaBHOYCKOpEHHOE NPSIMOJIMHENHOE JBUKEHUE 1

6. 18.09 CBo0OojiHOE TTaZieHre. Y CKOpeHHe CBOOOIHOTO TaICHUS 1

7. 24.09 KpuBonuneiinoe npuxenue. [IBuxeHre MaTepuaJbHOM TOUKH 110 OKPYKHOCTH 1

Tema 3. (7 u) lunamuka

8. 25.09 [puntun otHocutensHOCTH ["anmes. UnepunanbHbie cucTeMbl oTcueTa. [IepBoiil 3aK0H 1
Herorona

Q. 01.10 Macca tena. Cuna. [Ipunnun cyneprno3uiiuu cui. Bropoit 3akon HeioToHa a1 MatepuanbHOM 1
TOYKHU

10.| 02.10 Tperwnii 3akoH HproTOHA 111 MaTepHaIbHBIX TOYEK 1

11.| 08.10 3akoH BceMupHoro TsaroreHus. Cuna tshxectu. [lepBas kocMHuueckas CKOPOCTh 1

12.| 09.10 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1

13.| 15.10 Cuna tpenus. Koadpduuuent tpenus. Cuna conpoTHUBICHUS IPHU IBUKEHUH Teja B )KUIKOCTH 1
WIN Ta3e

14.| 16.10 [TocTymarenbHOE U BpalaTeIbHOE JBMKEHNE a0COMIOTHO TBEPAOTO Tema. MOMEHT CHITBI. 1
[1e4o cumbl. Y caoBus paBHOBECUs TBEPIOTO TeIa

Tema 4. (6 1) 3aKOHBI COXpAaHEHHUS B MEXaHUKE

15.| 22.10 HMnynbc MmaTepraabHONW TOUKH, CUCTEMBI MaTEpUANIbHBIX TOUeK. VIMITysIbe cuitbl. 3aKOH 1
COXpaHEHHs UMITYJIbca. PeakTHBHOE TBMIKCHUE

16.| 23.10 Pabora u moutHOCTh cuitbl. Kunernueckas sneprusi MatepuanbHoif Touku. Teopema 06 1
WU3MEHEHUH KHHETHYECKOW YHEPTUu

17.| 05.11 [MorennmaneHast sHeprus. I[loTeHIMAanbHAS SHEPTUS YIIPYTO 1e(hOPMUPOBAHHON MPY>KUHBI. 1
IloreHnmanpHast SHeprus Tesa BOIM3U MOBEPXHOCTH 3eMIIH




18.| 06.11 [ToTeHnuanpHbIe U HEMMOTEHIIUATBHBIE CHITBI. CBsI3b pa0OTHI HEMOTCHIIMAIBHBIX CHII C 1
M3MEHEHHEM MEXaHMUECKOM YHEPTUU CHCTEMBI Tell. 3aKOH COXPaHEHHsI MEXaHUYECKOH SHEPTHH

19.| 1211 JlaboparopHas padota «lccneqoBanue cBsa3u pabOThI CUIIBI C U3MEHEHHEM MEXaHHYeCKON 1
SHEPI'UH TeJla Ha IpUMepe PacTsHKEHHSI PE3SHHOBOTO KIYTay

20.| 13.11 KonTponbnas pabora no teme «Kunemaruka. Jlunamuka. 3aKOHbI COXPAaHEHUS B MEXAHHUKE) 1

Tema 5. (9 4u) OcHOBBI MOJIEKYJISIPHO-KUHETHYECKON TEOPUU

21.] 19.11 OCHOBHBIE MOJIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKON TeOpHUH. BpOyHOBCKOE IBHKEHUE. 1
Huddysus

22.| 20.11 XapakTep ABUKECHUS U B3aUMOJICHCTBUS YacTHIL BellecTBa. Moeinu CTpOeHuUs ra3os, 1
KHUJIKOCTEH U TBEPIBIX TEI

23.| 26.11 Macca monekyn. KomngectBo Benectsa. [locTosiHHast ABoraapo 1

24.| 27.11 TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp Llenbcus 1

25.| 03.12 Wneanpuerii raz3 8 MKT. OcnoBHoe ypaBaenne MKT 1

26.| 04.12 AOGcomtoTHas TemepaTypa Kak Mepa cpeiHel KUHETUYECKOW YHEPTUH JIBUKEHUS MOJICKYII. 1
YpaBHenne MeHneneesa-Kianelipona

27.| 10.12 3akoH /lanpToHa. ['a30BBIEC 3aKOHBI 1

28.| 11.12 JlabopaTtopHas pabota «lccnenoBanre 3aBUCUMOCTH MEXKy MapaMeTpaMu COCTOSTHHS 1
pa3pexeHHOTo razay

29.| 17.12 W3omporieccel B nealbHOM rasze u ux rpaduyeckoe npeacTapieHue 1

Tema 6. (10 1) OCHOBBI TEPMOJIMHAMUKHN

30.| 18.12 BHyTpeHHss sHeprus TepMoIMHAMUYECKON CHCTEMBI U cITocoObI €€ n3MeHeHus. KomuuecTBo 1
TETUIOTHI ¥ paboTa. BHYTpeHHsIsI SHEPTHsI OTHOATOMHOTO HJICATEHOTO Ta3a

31.| 24.12 Buasl Tenionepenaun 1

32.| 25.12 VY nenbHas TEII0EMKOCTH BelecTBa. KomuuecTBo TemnoTsl npu Teruionepeaaye. AnnadaTHbIN 1
nporiecc

33. I1epBEIii 3aKOH TEPMOJTMHAMUKH M €T0 TPUMEHEHHE K U30IPOIIEccaM 1

34. Heo6paTuMocTh nporeccoB B npupoie. BTopoii 3aKoH TepMOIMHAMUKH 1

35. ITpunnun nevicteus u KI1J[ TenoBoil MalmHel 1

36. Iuki Kapro u ero KITJ] 1

37. DKoJIoTH4YecKre NpoOIeMbl TEIIO3HEPTrEeTUKH 1

38. O606maromuit ypok «MonekynsipHas ¢pusrka. OCHOBBI TEPMOIMHAMUKN 1

39. KonTtponbHas padora o teme «MonekyisipHast puznka. OCHOBBI TEPMOJUHAMUKH) 1

Tema 7. (5 1) ArperaTHbie cOCTOsIHUS BemecTBa. Da3oBbIe TEPEX OB




40. [TapoobpazoBanue u koHaeHcanus. Mcnapenue u KunexHue 1

41. AOCOIIIOTHAS ¥ OTHOCHUTENbHAS BIAXHOCTh BO3yxa. HacklmeHHsbIi nap 1

42. Teépnoe teno. Kpucramnuueckue u amopdHsbie Tesna. AHU30TPONHS CBOWCTB KPUCTAIIIIOB. 1
Kunkue kpucramisl. CoBpeMEHHbIE MaTEpUAIb

43. [1naBnenue u kpucrayumsanus. Y nenpHas TemioTa miasienus. Cyonumanus 1

44, YpaBHEHHE TEIJIIOBOTO OamaHca 1

Tema 8. (10 4) DnekTpocraruka

45, DneKkTpu3anus Ten. DIeKTpUUeCcKUi 3aps. J[Ba Buaa s3IeKTpUUYECKUX 3aps0B 1

46. [IpoBOAHMKY, TUANEKTPUKH U IOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsaja 1

47, B3anmopeiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil 35eKTpuyecKuil 3apsij 1

48. Hanpsoxk€HHocTb 31ekTpuyeckoro nois. [IpuHiun cyneprno3uuuu 3JeKTpUUecKUX MoJeH. 1
Jlnaun HanpsHKEHHOCTU

49, Pabora cwi anekTpocrarudeckoro noJjs. [loreHuan. Pa3HOCTh MOTEHIMATIOB 1

50. [TpOBOAHMKY M TUANEKTPUKH B AIEKTPOCTATUYECKOM Mosie. JIudnekTprudeckasi IpOHUIIAEMOCTh 1

51. OnexrpoémkocTtsb. Konnencarop 1

52. DNeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOpa. DHEPTHsl 3apsHKEHHOTO KOHJIEHCATOpa 1

53. JlaGopatopHas paboTa "M3mepeHue 31eKTpoEMKOCTH KOHIeHcaTopa" 1

54. [IpuHIMI IENCTBHS U IPUMEHEHHE KOHIEHCATOPOB, KOMMMPOBAJIBHOTO anmapara, CTpynHOro 1
IpUHTEpA. DIIEKTPOCTATUYECKAs 3alMTa. 3a3eMIIEHUE 3JIEKTPONpHOOpPOB

Tema 9. (12 u+2uy=14 u) [TocTosHHBIH eKTpUUECcKHil TOK. TOKH B pa3IM4HbIX cpeaax. Pe3epBHOE Bpemsl

55. DNEeKTPUUYECKHUH TOK, YCIIOBUS €ro cyniecTBoBaHus. IlocTosHHbIM ToK. Cuia Toka. 1
Hanpsokenne. Conpotusienue. 3akoH Oma Juis ydacTka Lenu

56. [TocnenoBarenbHOE, apaiiebHOE, CMEIIAaHHOE COeTMHeHNEe IPOBOJHUKOB. JlabopaTopHas 1
pabota «3ydyeHre cMEIaHHOTO COETUHEHUS] PE3UCTOPOBY»

57. PaboTa 1 MOIITHOCTH AJIEKTpHYeCcKoro Toka. 3akoH [[xoyms-JIenia 1

58. 3akoH OMa /7151 TOJTHOM (3aMKHYTOM) snekTpudeckoi renu. KopoTkoe 3aMbIkaHue. 1
JlabopaTtopHas paborta «M3mepenne DJIC nCTOUHNKA TOKA U €T0 BHYTPEHHETO COMPOTUBICHUS

59. DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIIEHUSI METAJJIOB OT 1
temneparypbl. CBEpXIIPOBOAUMOCTh

60. DNeKTpUUECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB 1

61. [TonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHask MPOBOAUMOCTh. CBOMCTBa p—N-Tiepexoaa. 1
[TomynpoBOTHUKOBBIE TPHUOOPEI

62. DJIEKTPUYECKHI TOK B paCTBOpaxX M pacIulaBax 3JIEKTPOIMTOB. DIEKTPOJUTHYECKAS 1




JUCCOITHAITUS. DIIEKTPOJIN3

63. OnexTpuueckuil Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. MonHus. 1
[1na3zma

64. DneKkTpuuecKue mpudophl U yCTPOICTBA M UX MPAKTHUECKOe TpuMeHeHue. [IpaBuna TexHuKu 1
0€30MMacHOCTH

65. O606mmamuil ypok «MEKTPOTHHAMUKA) 1

66. KonTponbHas pabota no Teme «3nekTpoctatuka. [IocTosHHBIN 3neKkTprueckuii Tok. Toku B 1
Pa3INyYHbIX CpeIax»

67. PesepBHblil ypok. O6o0maronmii ypok no remMe "iekTpoauHamMuka” 1

68. PesepBHblil ypok. O6006maronuii ypok no remam 10 kiacca 1

Wroro: 68 uacoB







TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KounuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIe
Ne n/m P Kourpoubnbie IIpakTHyeckue (1uubp )
NMPOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMHUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnunoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4YecKHe U dJIEKTPOMArHUTHBIC 9 1 bubnmnoreka [JOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onriica 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24



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

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIEUATIBHON TEOpUU 4 1 bubmuorexa [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1
IICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edso0.ru/7f41c97c
bubmuorexa [JOK
4.2
Crpoetiie atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4. A
3 TOMHOE A1pO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Pa3znen 5. 9JIEMEHTbBI ACTPOHOMUHU U ACTPO®PU3UKU
bu6mmoreka [JOK
51
DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 1 httos://m.edsoo.ru/7fA1c97c
Htoro no pazneny 7
Pa3znen 6. OGOBIIAIOIIIEE IOBTOPEHUE
bubmuorexa [JOK
A1 4
6 Oboburaromee nosropetie https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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IHOYPOYHOE IINTAHUPOBAHHUE
11-A KJIACC

Ne

Hara

n/n

mnan | daxt

Tema ypoka

KonnuectBo
4acoB

Tema 1. MarautHoOE 110JI€E.

OnexkrpomMarauTHas HHAYKIM. (11 gacoB)

1.

03.09

ITocTossHHBIE MArHUTHI U UX B3aUMOJEHUCTBUE.
MaruutHoe nosie. Bekrop MarHuTHOM
MHAYKIUU. JIMHUY MarHUTHON WHIYKLIMU

05.09

MarnuTHoe nosie NpoBOJHUKA ¢ TOKOM. OnbIT
Opcrena. BzaumopelicTBre POBOJHUKOB C
TOKOM

10.09

Jlaboparopnas padota «/3y4yeHne MarHuTHOTO
TOJISI KATYIIKHA C TOKOM»

12.09

JleficTBHE MarHUTHOTO ITOJISI HA TPOBOHUK C
tokoM. Cwmita Amnepa. JlabopaTopHas pabora
«MccnemoBanue IeUCTBHS TOCTOSHHOIO MarHUTa
Ha PAMKy C TOKOM»

17.09

JleficTBHE MarHUTHOTO MOJISI HA IBHXKYIIYIOCS
3apspkeHHyIo yactuiy. Cwa Jlopenma. Pabora
cuiibl JIopeHiia

19.09

DnekTpoMarHuTHas HHAyKIws. [loTok BekTopa
MarHuTHON uHaykuuu. IJC nnaykuuu. 3aKkoH
AJIIEKTPOMArHUTHOM MHAyKuuu Papanes

24.09

JlaboparopHas pabota «lccrnenoBanue sBIeHUs
AJIIEKTPOMATHUTHON WHIYKITUNY

26.09

NupykTtuBHOCTD. fBNeHue camouHaykuun. IJ(C
CaMOUWHIYKIIMU. DHEPTUsl MAarHUTHOTO TOJIS
KAaTYIIKHA C TOKOM. DJIEKTPOMarHuTHOE TOJIe

01.10

TexHu4eckue ycTpoiCcTBa U UX IPUMEHEHHE:
IIOCTOSIHHBIE MATrHUTBI, DJIEKTPOMArHUTHI,
AJIEKTPOJIBUraTENb, YCKOPUTEIH 3JIEMEHTAPHBIX
4acTHUL, UHAYKIIMOHHA [1€Yb

10.

03.10

O6o06maromuii ypok «MarHuTHoe ToJe.
DJeKTpOMarHuTHas UHAYKIHS)

11.

08.10

KOHTpOJ'IBHa}I pa60Ta mo TeMe «MarHuTHoe
IT0JIC. SHCKTPOMaFHI/ITHaS[ HWHIYKIOWS)

Tema 2. Mexannueckue U dJIeKTPOMarHUTHbBIE Konebanus (9 yacoB)

12.

10.10

CB00OOIHBIE MEXAaHUYECKHUE KOICOAHHUSI.
["apmonnueckue koneOaHusi. Y paBHEHUE
rapMoHHuecKkux konebanuit. [IpeBpamenne
SHEPTUU

13.

15.10

JlabopaTtophast pabora «HcciaenoBanue
3aBHCHMOCTH MEPHOJIa MAIIbIX KoieOaHui rpy3a
Ha HUTH OT JJIMHBI HUTU U MACCBI I'py3a»

14.

17.10

Konebarenbublit KOHTYp. CBOOOIHBIE
AJICKTPOMArHUTHBIC KOJICOAHUS B UICATEHOM
KoJ1e0aTeIbHOM KOHTYpE. AHATOTHS MEXKIY
MEXaHHYECKUMU U 3JICKTPOMArHUTHBIMHU
KOJIEOAHHUSIMU




15.

22.10

®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU
B U/I€AJIbHOM K0J1e0aTeJIbHOM KOHTYpe

16.

24.10

[TpencraBieHne o 3aTyXarONIMX KOJICOAHUSIX.
BBIHYXICHHBIE MEXaHUYECKUE KOJICOAHHUS.
Pe3onanc. BeiHYXIeHHBIC AJIEKTPOMArHUTHBIC
KoJieOaHus

17.

05.11

ITepemennblil Tok. CHHYCOUJAIBHBII
IIEPEMEHHBIN TOK. MOIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U AEHCTBYIOLIEE 3HAUEHNE
CWJIBI TOKA U HAIIPSKEHUS

18.

07.11

Tpanchopmarop. [IpousBoacTso, nepenava u
OTpeOJICHUE 3JIEKTPUUECKON IHEPTUU

19.

12.11

YCTpoiCTBO U IPAKTUYECKOE TPUMEHEHHE
AIIEKTPUYECKOTO 3BOHKA, TeHEpaTopa
MIEPEMEHHOT0 TOKa, JIMHUN AJIeKTponepeaay

20.

14.11

OKOJIOTUYECKUE PUCKU IIPU [TPOU3BOJICTBE
3NeKTpo3Heprun. KyibTypa nucnoiap3oBaHus
AJIEKTPOIHEPIUM B IOBCEIHEBHOM )KU3HU

Tem

a 3. Mexanuue

CKHE M 3JIEKTPOMAarHUTHbIE BOJHBI (5 4acoB)

21.

19.11

MexaHnudeckue BOJIHBI, YCIOBUS
pacupoctpanenus. [lepuon. Cxopoctsb
pactpocTpaHeHus U JuTHa BoJHBL. [lonepeynsie
Y IIPOJIOJIbHBIE BOJIHBI

22.

21.11

3Byk. CkopocTb 3ByKa. [ pOMKOCTB 3BYyKa.
BeicoTa ToHa. Tem0p 3ByKa

23.

26.11

3J'I€KTpOMaFHI/ITHBI€ BOJIHBI, UX CBOICTBa U
CKOPOCTD. Ikama SJICKTPOMATrHUTHBIX BOJIH

24,

28.11

[IprHIMITBI PAIUOCBA3U U TEIEBUICHUS.
PazButue cpeacts cBsa3u. Pagmonokanms

25.

03.12

KOHTpOJ'IBHa}I pa60Ta «Konebanus 1 BOJHBI»

Tem

a 4. Ontuka (1

0 gacoB)

26.

05.12

[TpsimonuHEHOE pacIpOCTpaHEHHUE CBETa B
OJIHOPOJIHOM cpenie. TOYeUHbI UICTOYHUK CBETA.
JIyu cBera

27.

10.12

OTtpakeHue cBeta. 3aKOHbBI OTPAKEHUS CBETA.
ITocTpoeHne n300pa’keHHi B IIIOCKOM 3epKaJie

28.

12.12

IIpenomnenue ceera. [lonHoe BHyTpeHHEE
oTrpaxeHue. [IpenenbHblil yro noaHoro
BHYTPEHHETO OTPAXKEHUS

29.

17.12

Jlaboparopnas pabota «M3mepeHue nmokasarens
MIPEJIOMIICHUS CTEKJIa»

30.

19.12

JIunzel. [locTpoenne n3obpaxeHuil B TMH3E.
dopmyJsia TOHKOH JIMH3bL. Y BEJIMYEHUE JIMH3bI

31.

24.12

JlaGopaTtopHnast pabota «McciaenoBanre CBOMCTB
M300paXeHH B TUH3AX)

32.

26.12

Hucnepcus ceeta. CliokHBIN cocTaB 6€710ro
cgeta. LIer. JlaboparopHnas pabota
«HaOmoieHne Tictiepcuu CBETay

33.

Wutepdepenius cBera. Audpaxius cera.




Judpakumonnas pemeérka

34. ITonepeunocTs cBeTOBBIX BOJIH. [lomstpuszanus 1
CBETa
35. OnTuueckue MpudOpPHI U YCTPOICTBA U YCIOBUS 1

ux 0€30M1aCHOT0 MPUMEHEHUS

Tema 5+6. OcHOBBI clieIIMATLHON TEOPUN OTHOCUTEIBHOCTH. DIIEMEHTHI KBAHTOBOM

ontuku (4 yaca+6 gaco=104acoB)

36.

I'paHnLIBI TPUMEHUMOCTH KIACCUYECKOMN
MexaHuku. [locTynarsl cienuanbHON Teopun
OTHOCHUTEJIBHOCTH

1

37.

OTHOCHUTEIHLHOCTD OIHOBPEMCHHOCTHU.
3aMeI[JI€HI/I€ BPCMCHHU U COKpPAIICHUC OJIMHbI

38.

OHeprus U UMILYJIbC PEISITUBUCTCKON YaCTHULIBI.
CBs13b Macchl € SHEPTUEN U UMITYJIBCOM. DHEprus
HOKOsI

39.

Kontposnbnas padota «Ontuka. OCHOBBI
CHEIMAIBHON T€OPUHU OTHOCUTEIBHOCTI)

40.

®otonbl. opmyina [1nanka. DHEprus U UMITYIIbC
dboToHa

41.

OTtkpeITHE U HccaenoBanue Gorodddexra.
Oneitel A. I'. CtoneTosa

42.

3akonbl poTtodddekra. YpaBHeHue JUHIITEHHA
st poroaddexra. «KpacHasi rpaHHIIa»
dboTtodrddekra

43.

Hasnenue ceera. Onbite [1. H. JIeGenena.
XUMHYeCKoe IeHCTBUE CBETA

44,

TexHu4eckne ycTpoicTBa U NpakTUYECKOe
npuMeHeHue: GoTo3JIeMeHT, HOTOAATUHK,
coJIHe4Has OaTapesi, CBETOUO]

45,

Pemienue 3aga4d mo teme «DIIEMEHTbI KBAHTOBOM
OIITUKH

Tem

a 7+8. Ctpoenue aroma. AToMHoOe 51/1po (4 yaca+5 yacoB =9 yacoB

46.

Mopens aroma Tomcona. OnbiTel Pezepdopaa mo
paccesiHHIO o-4actuil. [[manerapHas Moiens
aToma

47.

IToctynatel bopa

48.

W3nydyenue u noriomeHue GoToHOB MpH
Iepexo/ie aTOMa C OJHOTO YPOBHS SHEPIHH Ha
JIpyroii. Buasl criekTpoB

49,

BosiHOBBIE cBOlcTBa yacTuil. Bosubl ne bpouns.
KopnyckynspHO-BOJIHOBOU Jyanu3Mm.
CIOHTaHHOE U BBIHYKJIEHHOE U3JTy4YCHHE

50.

OTKpBITHE PATHOAKTUBHOCTH. OIBITHI
Pesepdopna o ompexnenennio cocraBa
PaJMOaKTHBHOTO M3IIYYCHHUS

51.

CsaoiicTBa anbda-, 6eTa-, raMMa-u3ITydeHHUS.
BriusiHue paguoakTUBHOCTH Ha JKHBBIE
OpraHu3Mbl

52.

OTKpeITHE IPOTOHA U HEMTpoHA. M30TOMNBI.




Anbda-pacnian. DIEKTPOHHBIN U MO3UTPOHHBIN
Oera-pacnaj. ['aMma-u3iyueHue

53.

DHeprusi CBSI3U HYKJIOHOB B sijipe. SlnepHbie
peakuuu. Snepusiii peaktop. [Ipodiemsr,
MEePCIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI JIEPHOI
SHEPreTUKU

54.

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.
Mertonbl HabIOEHNS U PETUCTPALIH
AJIEMEHTapHbIX YacTull. Kpyribii cTom
«DyHaMEHTaIbHbIE B3aUMOACUCTBHS.
EnnHCTBO (DM3MYECKON KapTHHBI MUPay

Tem

a 9. DiieMeHThI

acTpoHOMHH U acTpodu3uku (7 4acoB)

55.

Draribl pa3BUTHs acTpoHoMHuH. [IpukimanHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMUU. By
3B&3tHOTO Heba. Co3Be3aus, SIpKue 3BE3IbI,
IJIAHETHI, UX BUAUMOE nBrxenne. CoaHeyHas
cucTeMa

56.

Conune. ComHeuHas akTHBHOCTE. MICTOYHUK
sHepruu CoHIa 1 3BE3]T

S7.

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3bI
rJIaBHOM MocieoBaTesibHOCTH. BHyTpeHHee
cTpoeHue 3B€31. COBpEMEHHBIE IIPEACTABICHUS O
IIPOUCXO0XkAEHNH U 3BoJronuu CoslHIa U 3BE3]1

58.

Mneunsiii [Iyte — Hama ['anaktuka.
[Tonoxxenne u neuxenue ConHua B ['anakTuke.
I"astakTikn. YEpHBIE BIPHI B /1pax rajJakTHK

59.

Bcenennas. Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. PenukroBoe u3nydeHue.
MerarajiakTuka

60.

Hepemennsie mpoOieMbl aCTpOHOMUU

61.

KonTtposnbHas pabota «271€MEHTHI aCTPOHOMHUU U
acTpOoU3HKN

Tem

a 10. O6o061maroree nopropenue (7 yaca)

62.

O6o6maromuit ypok. Pons ¢pusuku u
aCTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COLIMAIbHOM M STHYECKOM
chepax IesTeIbHOCTH YEJIOBEKa

63.

O6o6maromuit ypok. Poib u mecro pusuxu n
aCTPOHOMHH B COBPEMEHHOM HAy4YHON KapTUHE
Mupa

64.

O6o6matromuii ypok. Ponbs pusndeckoit Teopun
B (hOpPMUPOBAHHH MIPEACTABICHUHI O PUINIECKOM
KapTHHE MHUpa

65.

Ob6o6maromuit ypok. Mecto ¢puzndeckoi
KapTUHBI MUPA B 0011IEM psATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPECTABICHHH O
npupoJie

66.

PesepBHbIi ypok. MarautHoe mnoie.
DJIEKTPOMAarHuTHAs NHIYKIIHS




67. PesepBHblii ypok. OnTrka. OCHOBBI 1
CHeUATLHOI TEOPUH OTHOCUTEILHOCTH
68. Pesepnbiii ypok. KBanToBas ¢pusnka. D1eMeHTHI 1
ACTPOHOMHH U aCTPOYU3UKH
Wroro: 68 yacoB




