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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE MOJOXKEHUU M TpeOOBaHUU K pe3ylibTaTaM
OCBOEHHMSI OCHOBHOH 00pa3oBaTeIbHOW MporpaMmsbl, npeactaBieHHbIX B PI'OC
COO, a Ttakxke c yd€roM denepaabHOH pabouell MporpaMMbl BOCHUTAHHS U
KOHLIETIIIUM TIpenojiaBanus yuyeOHoro mpeamera «Duszmka» B 00pa3oBaTEIbHBIX
OpTraHU3AHUIX Poccuiickoi denepanuy, peANTU3YIOLINX OCHOBHEIE
oOpa3oBareNbHbIe MPOrPaMMBbI.

Conmepxanue mporpaMmbl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kiaccoB mnpu
oOydeHuH ux ¢u3nKe Ha 0a30BOM YpPOBHE HAa OCHOBE CUCTEMHO-IESTEIHLHOCTHOTO
noaxonaa. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OOy4eHMs, a TaKXKe€ YUYUTBHIBAET HEOOXOAMMOCTh pPEAU3aLUU MEKIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-HAy4YHbIMU Y4Ye€OHbIMU MpeaMeramu. B Hel
OIPEAEISAIOTCA OCHOBHBIE LIEIM M3Y4YEHUS (PU3UKH HAa YPOBHE CPEAHETO OOIIEro
oOpa3oBaHUsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE,
METaIpeIMETHBIE, TpeIMeTHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYACT:

e IUIAHMPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3MKK Ha 6a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTATHI IO rojiaM 00yUeHus;

e cojepkaHue yueOHoro npeamera «Ou3nka» mo rojgaM 00yyeHusI.

®du3rka Kak Hayka O HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYNAas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHHM 00 okpysxaroriem mupe. [IIKoapHbIN Kypc GU3HKN — CUCTEMOOOpa3yoIni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3HUECKHUE 3aKOHBI
JieKaT B OCHOBE TIPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoit reorpaduet u actpoHomued. Mcmonib30BaHME W aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM  ONpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe SHEpPreTukH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUsI HOBBIX MAaTe€pHajloB C 3aJaHHBIMH CBOMCTBAMHM M IPYTHX.
N3yyenne (Pu3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa oOydaroumxcs, B (OpMUpPOBAHHE YMEHUU MPUMEHSTH
HAyYHBIA METOJI O3HAHUS TPY BHITIOJIHEHUH UMH YIEOHBIX HCCIICIOBAHUM.

B ocHoBy kypca ¢Gusumku ISl YpOBHS CpeIHEro o0Imero oOpa3oBaHUs
NOJIOKEH pAX WACH, KOTOpPhIE MOXHO pAacCMaTpuBaTh KAaK MPHHIMIBI €ro
MOCTPOEHUSI.



Hoes yenocmumocmu. B COOTBETCTBUU C HEM KypcC ABISETCA JIOTUYECKH
3aBEPUIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3leiaoB (GU3UKH, BKIIOUYAET KakK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHOMN (DU3HKH.

Hoes ecenepanuzayuu. B COOTBETCTBUHM C HEW maTepuan Kypca (GU3UKH
o0OBeUHEH BOKPYr (Qu3MuecKux Teopuil. Bemymmm B Kypce sBIsieTcs
dbopMHpoBaHHE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pHH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE€ peanuzanus mpeArnosiaraeT HCIOIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HayKH, OCMBICICHHE CBSI3M pPa3BUTHUSA
bu3uku ¢ pa3BUTHEM O0OIIEeCTBa, a Takke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH U SKOJIOTUYECKUMU MPOOIEMaMHU.

Hoes  npuxnaonoiti  uanpasnennocmu. Kypc (usukm  mpeamosaraet
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHMUYECKHUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYCHHBIX TEOPHUIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEJIEHUSA AJIEMEHTOB
COJICpKaHMs, TOCBAIIEHHBIX JKOJOTUYECKUM TMpodjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTUH, a TakXke OOCYKICHUS
po0JIeM pallMOHATIBFHOTO MPUPOIOTIOIB30BAHUS U HKOJIOTHYECKOM 0€30MMacHOCTH.

CrepKHEBBIMU dJIEMEHTAMH Kypca (DU3UKH Ha YpPOBHE CPETHEro OOIIero
oOpa3oBaHMs SABJIAIOTCS (hu3udeckre Teopuu ((HopMHUpoBaHHE MPEICTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PU3HUECKON TeOpHH, poiau GyHIAMEHTAIBHBIX 3aKOHOB U
INPUHLWUIOB B  COBPEMEHHBIX IMPEACTAaBICHUSAX O MPUPOAE, TCpaHHUIAX
MPUMEHUMOCTH TEOpPUH, Uil OINUCAHHUS E€CTECTBEHHO-HAYYHBIX SIBJICHUU H
IIPOIIECCOB).

CuUCTEeMHO-ACSATETLHOCTHBIN MOAX0/l B Kypce (PU3UKU peaqu3yeTcs Mpexje
BCErO 3a CUET OpraHu3allii SKCIEPUMEHTAIbHOW JESTEILHOCTH O0yYaroluxcs.
Jlnst  6a3oBOro ypoBHA Kypca (UMK — OSTO HCIHOJb30BAaHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCHEPUMEHTOB M J1abOpaTOpHBIX padorT,
KOTOpBIE B IporpaMme mno (pusnke oO0beAMHEHBI B OOIIMM CIUCOK YYEHUUYECKHUX
MpaKTUYECKUX paboT. BhijeneHrne B yKa3aHHOM IMEpedHe J1abopaTOpHBIX padoT,
NPOBOAUMBIX JIJII KOHTPOJISI U OIEHKH, OCYIIECTBISIETCS  YYaCTHHUKAMU
0o0pa30oBaTeNBLHOTO TIpOllecca HUCXOAsl M3 OCOOCHHOCTEH TIUIAaHMPOBAaHUA U
ocHameHus kaOuHera Qusmku. Ilpm dsToM obOecmeunBaeTcs OBJIAJACHHUC
OOy4YaromMMHUCI YMEHHUSIMU TPOBOJUTH KOCBEHHBIC WM3MEPEHUsI, HMCCIICIOBaHUS
3aBUCUMOCTEN (U3UUECKUX BEJIUYMH M TIOCTAHOBKY OMBITOB IO IPOBEPKE
MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YIENSETCS PEUICHUIO PACYETHBIX M KAYE€CTBEHHBIX
3amad. [Ipu 3ToM 1 pacdyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCSL 33/1a4d C SIBHO
3aIaHHON (YU3NUYECKON MOJIEIbIO, MTO3BOJISIONINE TPUMEHATh U3YUEHHbIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaK U HUHTErpupys 3HAHUS U3
pa3HbIX pa3znenoB. JJid KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
OOBSICHEHHE TPOTEKaHUs (PU3NYECKUX SIBICHUN W TPOIIECCOB B OKpY’KarolIeH
KU3HH, TpeOyromue BbhIOOpa (U3MYECKON MOJENHM ISl CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanumsiMu DPI'OC COO k MarepHalibHO-
TEXHMYECKOMY O0O€eCleueHHI0 Y4eOHOro mporiecca 0a30BbIi ypOBEHb Kypca
(bU3UKK Ha yPOBHE CpeJTHEro 00I1Iero o0pa3oBaHusl IOKEH U3y4aThCs B YCIOBUSIX
peAMETHOro KaOuHeTa (U3MKU WIM B YCIOBUSAX HHTETPUPOBAHHOrO KaOWHETa
MPEJIMETOB E€CTECTBEHHO-HAYYHOro IuKia. B kaOuHere (QU3UKU JOJIKHO OBITH
HE0OXoaMMOe J1abopaTopHOE OOOpYJAOBaHUE JUIsI BBHITIOJIHCHHS YKa3aHHBIX B
nporpaMMe Mo (PU3MKe YUYCHHMYECKUX MPAKTHUECKUX paboT U JEeMOHCTPAIMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyJoBaHHEe (QOPMHUPYETCS B COOTBETCTBUH C
OPUHIIAIIOM MUHUMAJIbHON JOCTAaTOYHOCTH U  OOECMEYHMBACT IOCTAaHOBKY
NEPEYUCICHHBIX B TporpaMMe 1Mo (U3HKE KIIOUEBBIX JIEMOHCTpAIM s
UCCIICIOBAaHMUSI ~M3YYaeMbIX SIBJICHMA H  TPOIECCOB, OMIMPUYECKUX U
(GyH1aMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpyAOBaHME [JIsl YYEHUYECKUX MPAKTHUECKUX paboT
dbopMupyercss B BHEC TEeMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OHOTO KOMIUIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4YeCKHe KOMIUICKTHI
71a00paTopHOro O00OPYJAOBAHMS JOJKHBI OBITh IMOCTPOEHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHNUN AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpU.

OCHOBHBIMU LEJISIMU U3yYE€HHS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHME WHTEpeca M CTPEMIICHUS OOYyYaloIMXCsi K HAYYHOMY
U3YYECHUIO MPUPOJbI, PA3BUTUE HUX HHTEJUIEKTYaJlbHBIX M TBOPYECKUX
CHOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMHUpOBAHUE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM,;

e (dopMHupoBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa W3YYCHHS
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

e (dopMHupoBaHHE YMEHHMIA OOBICHATH SBJIEHUS C HCIOJIb30BAaHUEM
bu3nYECKUX 3HAHUH U HAYYHBIX JI0Ka3aTEIbCTB,;

o (dopMmupoBaHHE TPEACTABICHUN O ponu (DU3UKK I Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TE€XHOJOTHUH.

JlocTxeHne 3TUX Lejiel obecrneuynBaeTcsl peuieHueM CIeAYIOUINX 3a1ad B

mpoliecce u3yueHus Kypca (3K Ha YPOBHE CPEIHETO OOIIETo 00pa30BaHMS:



e TmpuoOpeTeHWe  CUCTEMbl  3HAaHMA 00  0o0muUx  (PU3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKIIIOYAasl ~ MEXaHHKY,
MOJICKYJISIpHYIO  (DU3HKY, JJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
DIIEMEHTHI aCTPO(DU3HKH,

e (dopMupoBaHME YMEHHA TIPUMEHATH TEOPCTHUECKHE 3HAHUS IS
OO0bsicHeHUSI (DU3MUYECKUX SBJICHUH B TPUPOAEC U IS NPUHITHS
IIPAKTUYECKUX PELIEHUH B IIOBCEAHEBHOW KU3HU,

e OCBOCHHE CIOCOOOB peHICHUS pa3IUYHBIX 33]a4 C SBHO 3aJIaHHOU
duznyeckoil MoJenblo, 3aJad, MOAPa3yMEBAIONINX CaMOCTOSTEIHHOE
co3anue GU3NYECKON MO, aIcKBaTHON YCIIOBHSIM 3a/1a4H,

e TIOHUMaHHWE (PUIUYCCKUX OCHOB W TPHUHIIUIIOB JCHCTBUS TEXHHUYECKUX
YCTPOUCTB U TEXHOJOTHYECKUX MPOIIECCOB, UX BIHSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHWE METOJAMH CaMOCTOSATEIBHOTO IUIAHUPOBAHUS U IMPOBEICHUS
(U3NYIECKUX SKCIIEPUMEHTOB, aHajM3a W HMHTEPIPETaluu WH(OOPMAIIHH,
OTIpEAENIEHUS IOCTOBEPHOCTH MOyUYEHHOTO PE3yIbTaTa,

e CO3JaHME YCIOBUU AJIA Pa3BUTHS YMEHHH MPOEKTHO-UCCIIEOBATEIHCKOM,
TBOPYECKOH JIEeATEIILHOCTH.

Ha wm3ydyenue ¢usuku (0a30BbIii YpOBEHb) Ha YPOBHE CpEIHEro OOIIEro
obpaszoBanus orBouTcs 136 wacos: B 10 kiacce — 68 yacoB (2 yaca B Henemo), B
11 xiacce — 68 yacoB (2 yaca B HEZIEIIO).

[lpemiaraemelii B mporpamMme 1o (U3MKe NepedyeHb Ja0OpaTOPHBIX U
NPaKTUYECKUX paboT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb JIE€TaeT BBIOOD
NPOBEICHUSI JTA0OPATOPHBIX PAa0OT W OMBITOB C YYETOM HHIAMBHIYaJTbHBIX
0COOEHHOCTEN 00yUaOIIUXCS.



COILEPKXAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®u3uka u MeTOAbI HAYYHOT'O O3HAHUSA

dusnka — Hayka o mpupoje. HayuHble MeTOABI MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb dKcriepuMeHTa MW TEOPUHM B TIpollecCe€ TO3HAHMS TMPUPOJIBI.
DKCIepuMEHT B (hU3HUKE.

MonenupoBanue (HU3NYECKUX SBICHUA W TIpoiieccoB. HaydHbie THIOTE3HI.
duznyueckre 3aKOHBI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB.
[IpyuHIIMI COOTBETCTBUS.

Pons u mecto ¢usuku B GOpMUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI
MHUpA, B MPAKTUYECKOU JIEATCIHLHOCTH JIFOJCH.

Jlemoncmpayuu

AHaJloroBble U 1U(pPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYHKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOTO IBUKECHMUS.
Cucrema orcuéra. Tpaexkropus.

[Tepememenue, CKOpPOCTh (CpemHsSE CKOPOCTh, MIHOBEHHAs CKOpPOCTB) H
YCKOPEHHE MAaTepUAIbHOW TOYKH, MX MPOCKIMU HA OCH CHUCTEMbI KOOpPAMHAT.
CnoxeHue nepeMenieHnil U CI10KeHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsMOJiMHENHOe nBwkeHue. ['paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUs, MyTH U MepeMeIIeHUs
MaTepUaIbHOM TOYKHU OT BPEMEHHU.

CBobosiHOE TazieHne. Y CKOpeHHE CBOOOIHOTO MaACHUSI.

KpuBonuHenHoe  aBukeHue. JIBMKEHME  MarepuaibHOW TOYKH 11O
OKPYHOCTH C IMOCTOSTHHOM 110 MOYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHENHAA
ckopocTh. [lepuoa u yactora obpamenus. [{eHTpocTpeMuTeIbHOE YCKOPEHKE.

TexHuyeckue yCTpONCTBA W TMPAKTUUECKOE TMPUMEHEHHUE. CIUI0METP,
JIB>)KCHUE CHAPSJIOB, LICMTHbIE U PEMEHHBIE MEPE/Iayu.

Jlemoncmpayuu

Mojenb cucTemMbl OTCUETA, WIUTIOCTPAlMd KUHEMATUYECKUX XapaKTEPUCTUK
JIBHDKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXAaHHU3MOB.

[Tanenue Ten B BO3LyXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOPHU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagienue ckopocTu pu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuu sxcnepumenm, rabopamopnule pabomuwl

N3ydeHne HEpaBHOMEPHOTO ABMIKECHHS C LEJBIO ONPEEICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnegoBanne COOTHOLICHUSI MEXAY IIyTAMH, IMPOWICHHBIMHA TEIOM 3a
MIOCJIC/IOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHUS 1IapUKa B BI3KOM KUIKOCTH.

N3yuenue ABMxKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyammn  otHOocuTenbHOCTM  [ammnes. Ilepeeii  3akoH  HproTona.
NuepuuanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cuil. Bropoil 3akoH HeroToHa
JUIS MaTEpUAIIBHOM TOUKH. Tpetuit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

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

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

Tpenue. Bunapl Tpenust (mokosi, ckoimxkenus1, kadenus). Cuna tperus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJbXKEHUs U cwiia Tpenus nokosi. KoadduiuueHt tpenus.
Cuna conpOTUBIICHUS NPU IBUKECHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarenbHOE U BpalliaTeIbHOE IBIXKEHHE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauleHus. llmedo cuibl. YcnoBus
paBHOBECUS TBEPIAOIO TEJIA.

TexHH4ecknue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUHH.

CpaBHeHUE Macc B3aUMOAECHCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenune cui.

CnoxeHue Cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmaruu.

HesecomocTts. Bec Temna npu yCKOpeHHOM NOAbEME U MAJEHUM.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUEHHUS U CKOJIbXKEHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHSI.

Yuenuueckuu sxkcnepumenm, 1abopamopuule pabomoi

N3yuenune aBuxeHus: OpycKa 1Mo HaKJIOHHOM IITIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIONIMX B MPYXKUHE U
pe3nHOBOM 00paslie, OT UX AedopMaiuu.

HUccnenoBanue ycinoBHM pPaBHOBECUS TBEPAOTO TeJla, HMEIOLIETO OCh
BpAILICHHUS.

Tema 3. 3akousl coxpanenus 6 MexaHuke

HiMmyib¢  MaTepHalIbHOM TOUYKH (Tena), CHCTEMbl MaTepHAIbHBIX TOUYCK.
NMnynbe cUIIbl U U3MEHEHUE HUMITyJbCa Tejla. 3aKOH COXPaHEHHUs HMITYJIbCA.
PeakTuBHOE IBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHITEL.

Kunernueckass 3Heprus MarepuaibHOM TOuku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUH.

[TorenunanbHas SHEPIHsl. [ToreHunanbHas SHEPTUs yIpyro
nedhopmupoBaHHO — npykuHbl.  [loTeHuManbHas  SHEprusi Tena  BOIU3U
MOBEPXHOCTHU 3€MJIH.

[loreHuManbHBIE W HEMOTCHUHUAIBHBIE  CHJIBIL. CBsizb  paboOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MECHEHHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXPAaHEHUS] MEXaHUYECKON YHEPTHUMU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4ecknue yCTpOMCTBA U IMPAKTUYECKOE IIPUMEHEHHUE. BOJOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBHXKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

[lepexon MOTeHIMAILHOM YHEPTUN B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuui sxcnepumenm, rabopamopnule pabomuwl

N3ydenune aOCOJIIOTHO HEYNPYroro yjapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIBI C U3MEHEHHEM MEXaHHUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosekyJsipHas pu3uKa U TEpMOJIMHAMHUKA

Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUUECKOU MeopuU

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW T€OPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aMMOJECUCTBUS YAaCTULl BemlecTBa. Moaenum CTpOEHHsS Ta30B, XKHAKOCTEHM U
TBEPJBIX TEI U 0OBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [locTosiHHast ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSIPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCONIOTHAas TeMmIepaTypa Kak Mepa
CpEOHEW KWHETUYECKOW SHEPIHM TEIUIOBOrO JBWXKEHHMS uactul rasa. lllkana
temnepatyp KenbBuHa. ['a30Bble 3akoHBI. YpaBHeHHe MeHaeneeBa—KnanelpoHa.
3akon /lanbToHa. M30mpoieccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJWYECTBOM
BellecTBa. ['paduueckoe MpeACcTaBICHHE W3OIMPOIECCOB. H30TEpMa, HU30X0pa,
n3o0apa.

TexHuyeckue yCTpONCTBA W NPAKTHUYECKOE MPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITH, JOKAa3bIBAIOIIME TUCKPETHOE CTPOEHHUE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUH.

OmnbiThl 10 U] Yy3UN KUAKOCTEHN U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Mopens onsita IITepHa.

OMBbITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aNMOJICHCTBHUS.

Mogens, HILTIOCTpUpPYIOIas IPUPO1y AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSHUS HJEaJbHOIO Trasa,
U30IPOIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl

Ornpenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ HA OCHOBE HM3MEPEHHUI
00BEMa KOMHATBHI, IaBJICHUS U TEMIIEPATyphl BO3lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXIY TapaMeTpaMy COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. OcHosvl mepmoOuHaAMUKU

TepMmoanHaMuueckass cucrema. BHYTpEHHssI 3HEpPrus TEPMOAMHAMUYECKON
CUCTEMBI U cIoco0bI €€ u3MeHeHus. KonmdecTBo TeroTel U padoTa. BHyTpeHHs s
SHEPrusi  OAHOATOMHOTO  HJeallbHOrOo  Ta3a.  Buasl  Temonepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3JTydeHUE. Y IeJibHasl TEIIOEMKOCTh BEIleCTBA.
KonnuecTBo TEMIOTHI MpH TEIUIoNepeaye.

[Tonsitue 006 ammabatHom miporiecce. IlepBblli 3aKOH TEPMOJMHAMUKH.
[IpumeneHnre mepBOTO 3aKOHAa TEPMOJMHAMUKHU K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuki. HeoOpaTuMoCTh POoI1IecCOB B MPUPOIE.

TennoBbie  MamuHbl.  [IpuHIUMNBI ~ AEHCTBHS  TEIJIOBBIX  MAIIWH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBHIX MammHaX. Koadduiment mone3Horo
nericTBus TeruioBod mamuHbl. I{ukn KapHo M ero ko3¢ @HIMEHT IOJIE3HOrOo
JEeUCTBUS. DKOJIOTUYECKUE TPOOIEMBI TEIJI0IHEPT € TUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE. JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOIMUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCMCTBHEM CXKAaTOTO BO3AyxXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe myTéM TpeHHs (BUICOIEMOHCTPAITHS).

V3MeHeHre BHYTpEHHEH sHepruu (TeMIiepaTypsl) Tella Ipy Teruionepeaaye.

OmpIT MO aauabaTHOMY pACIHIMPCHHIO BO3ayxa (OMBIT € BO3IYLIHBIM
OTHUBOM).

Mopenu napoBoii TypOHUHBI, JBUTATENS] BHYyTPEHHETO CTOPAHUS, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuu sxcnepumenm, rabopamopnule pabomuwl

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecammusie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpa3oBanue U KoHjeHcanusa. Mcnapenue u kurnenue. AOCOMOTHAsS U
OTHOCHUTEJIbHAA BIAXHOCTh BO31yxa. HacelmeHHBINM map. YaenpHas TemoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPhI KUTIEHUS OT TaBJICHUS.

TBépnoe Teno. Kpucrammueckue u aMopHbie Teaa. AHU3OTPOIHUS CBONCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble MaTtepuanbl. [liaBieHue wu
KpUCTajuIM3alus. Y AelibHasl TemioTa miasjieHus. CyOaumanusi.

VYpaBHeHuUE TEIIOBOTO OajaHca.

TexHuyeckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE. TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHUCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX MAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Crioco0Obl U3MepeHUst BIaKHOCTH.

HaOnronenue HarpeBaHusl ¥ MUIABJICHUS KPUCTANIMUECKOTO BEIIECTRA.

JleMOHCTpanus KpuCTaIoB.

Yuenuueckuii sxcnepumenm, rabopamophule pabomwl

N3mMepeHne OTHOCUTENLHON BIIAJKHOCTH BO3IyXa.

Pa3znen 4. daekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpuzanus Ten. OJEKTpUYECKH 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOJHUKH, OUANEKTPUKMA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3aunmoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbli aneKTpudecKuid 3apsi.
Onextpuyeckoe nosie. Hampspk€HHOCTh  anekTpuueckoro mnois.  [IpuHnwmn



CYHEPHO3ULIMU IIEKTPUUECKUX MOJEH. JIMHUM HanpspKEHHOCTH DJIEKTPUYECKOIO
TOJISL.

PaGora cumm  anekrpoctarmdeckoro  moisa.  [lorenmuman.  PasHocTh
noTeHUHAIOB. [IpOBOJHHMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM TIOJIE.
Jusnexkrpuueckas NpOHULIAEMOCTb.

OnextpoémkocTs. KoHnieHcaTop. DNEKTPOEMKOCTh MIIOCKOT0 KOHJAEHCATOpPA.
OHeprus 3apsHKEHHOr0 KOH/IEHcaTopa.

TexHuyeckue yCTpoWCTBA M NPAKTHUYECKOE TMPUMEHEHHE. SIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTAaTHYECKas 3allliTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyWHbINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHLINI IEUCTBUS DIIEKTPOMETPA.

B3anmonenicTBrue HadIEKTPU30BAHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEI.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3AUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTD  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT  IUIOIIAJIN
IUIACTUH, PACCTOSAHUSA MEXIY HUMU U AUAJIEKTPUIECKON TPOHULIAEMOCTH.

DHEPrus 3apsyKEHHOT0 KOHJAEHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl

M3mepeHne 211eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwiit 3nekmpuyeckuil mox. Toku ¢ paznuunsix cpeoax

ONEKTPpUYECKUd TOK. YCIOBHSA CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEIBHOE CONPOTHBIICHHE BELIECTBA.
ITocnenoBarenbHOE, IapalIEIbHOE, CMEIIAHHOE COETMHEHUE IIPOBOJIHUKOB.

Pabota nanektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABMKYIAsl CUJAa W BHYTPEHHEE CONPOTHUBIEHUE MCTOYHUKA TOKA.
3akon Oma 11 OJTHOM (3aMKHYTOM) 3JeKTprudecko menu. KopoTkoe 3aMbIkaHue.

DOnexkTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTb
CONPOTHUBJIEHUSI METAIIOB OT TeEMITEpaTypbl. CBEPXIIPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA AEKTPOHHBIX MYyYKOB.

ITomynpOBOIHUKMY. CobctBeHHast " IIpUMECHas IIPOBOAUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-nepexona. [lomynpoBogHUKOBbIE TPUOOPHI.

DONeKTpUYecKuidi TOK B pacTBOpax M paciuiaBax  dJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUHAIUS. DIIEKTPOIIU3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSATENIbHBIN
paspsaa. Monnus. [1na3zma.

TexHuueckue yCTpOHWCTBA M NPAKTUYECKOE MPUMEHEHHE. aMIEpMETD,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN AHO], TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS MUIMHAPUYECKUX NPOBOJHUKOB OT [JIMHBI,
IJIOIIA/IM TTOTIEPEYHOI0 CEUEHUS U MaTepurara.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsmoe wu3MepeHue JIEKTPOABHXKYIIEH Ccuibl. KopoTkoe 3aMbikaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTH ANEKTPOIUTOB.

W ckpoBoit paspsa ¥ IPOBOJAUMOCTB BO3yXa.

OAHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yyeHne cMemaHHOr0 COEIMHEHUS PE3UCTOPOB.

W3mepenre 3JIeKTPOABUKYILIEH CHIIBI UCTOYHHMKA TOKAa U €ro BHYTPEHHETO
COMPOTHUBJICHUS.

Habntoienue snekrponusa.

MesknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kmacce ocymiecTBisercs ¢
y4ETOM COJEPIKATENbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMH MaTEeMaTHKH,
OMOJIOrMH, XMMHUH, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnole nousimusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAYYHOI'O
NO3HAHUS. SIBJIEHUE, HAay4dHbIH (pakT, rumores3a, (u3anyeckas BEIUYMHA, 3aKOH,
TeopHsl, HaAOIIOIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JIMHEWHAs (QyHKIu,
napa6oia, runepOosa, ux rpaduku U CBOKWCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M UX IPOEKLMHU HA OCH KOOPJIHUHAT, CII0KEHNE BEKTOPOB.

buonoeusa: mexanndeckoe ABMKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TETIOOOMEH JKUBBIX OPraHW3MOB (BHJIBI TEILIONEpEau, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH WU



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJEKTPOIUTHUYECKAS AUCCOLMALINS,
rajbBaHUKA.

l'eoepaghus’ BIaXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE IBUWIKEHUW C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEeHUSI B TEXHHUKE, NOAIIMIHUKH, HCIOJb30BAHHE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JpYyTUE), IBUTATEIb BHYTPEHHETO
Cropanusi, napoBasi TypOHHa, ObBITOBOM XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUU
MOJIyYECHHUS] COBPEMEHHBIX MATEPHANIOB, B TOM YHCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE SJIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIIbHBIC npuoopHl,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, rajbBaHUKA.

11 KJIACC

Paznea 4. daekTpoanuHamMmuka

Tema 3. Mazhummnoe none. InNeKMpoOMazZHUMHAA UHOYKUUA

[locTostHHBIE ~ MarHWTHL.  B3auMoOAEMCTBHME  IMOCTOSIHHBIX  MAarHUTOB.
MarnutHoe mone. Bexkrop marmuTHOM wuHAYKOMH. [IpuHImMn cynepnosuuun
MAarHATHBIX MOJIed. JIMHUM MarHWTHOM WHAYKUWMH. KapThHa NWHHAM MarHUTHOM
WHYKIUU TIOJISI HOCTOSIHHBIX MAarHUTOB.

MarautHoe 10JIE NPOBOJHMKA C TOKOM. KapTuHa JIMHHA WHIYKUIUU
MAarHuTHOIO IOJI JUIMHHOIO IIPSAMOIO IPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
MMPOBOJIHUKA, KATYIIKHA ¢ TOKOM. OnbIT Dpcrena. B3anmoaencTBre mpoOBOJHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOAyJb U HaIllpaBJICHUE.

Cuna Jlopenua, €€ MOJly/Ib U HanpaBiieHUE. J[BUKEHHE 3apsSyKEHHON YaCTUIbI
B OJTHOPOJIHOM MarHUTHOM mojie. Pabota cumsl Jlopenia.

SIBeHMe ANEKTpOMAarHMTHOM MHAYKUMU. [IOTOK BEKTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJABHXKYILNASL CUJIa HWHIAYKIUU. 3aKOH DJIEKTPOMArHUTHOM
nHAykiuu dapajes.

BuxpeBoe »snekTpuyeckoe TmoJsie. ODIEKTPOABIKYIIAS Cula WHIYKIUU B
IIPOBOJAHUKE, IBMXKYILEMCS TOCTYNATENBHO B OTHOPOAHOM MarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIEHHE CAMOMHIAYKLIHH. OJIEKTPOABMXKYILAs CHJIA
CaMOMHAYKIIUH.

OHeprusi MarHUTHOIO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHE. TOCTOSIHHBIE
MarHuThl, 3JEKTPOMArHWUTHI, JIJIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUll, UHAYKIIMOHHAS M1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIMHUY MHIYKIUY MAarHATHOTO TIOJIS.

B3auMmojeiicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuna Awmrnepa.

JevictBue cumel JIopeH11a Ha HOHBI JJIEKTPOJINTA.

SIByieHNE PIIEKTPOMAarHUTHON MHIYKIIWH.

[TpaBuino Jlenna.

3aBUCHUMOCTD DJIEKTPOJBUKYIIEH CHJIbI UHAYKIHMH OT CKOPOCTU U3MEHEHHS
MarHUTHOI'O MOTOKA.

SIBeHME CAaMOMHTYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamopHuvie pabomuol

N3ydyeHne MarHuTHOTO MOJIs KaTYIIKH C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Pa3nea 5. KosieOanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHvle Ko1e0anus

KonebarenbHas  cucrema. (CBOOOAHBIE  MEXAaHMYECKHE  KOJEOaHUS.
["apmonnueckue kosnebanus. [lepuox, wactora, amrmumnTyna u (asa KoieOaHHI.
[IpyXUHHBIM MaATHUK. MareMaTu4eCKuil MasiTHUK. YpPaBHEHHE TapMOHUYECKUX
kosebanuii. [IpeBpariieHue HEPTrur IPU rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJEOaHUs B
UJeaNlbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOIMS MEXAYy MEXaHUYECKUMU U
AJIEKTPOMATrHUTHBIMHU KoJiebanusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIe0aTeIbHOM KOHTYPE.

[IpeacraBnenue o 3aTyxarolux KoieOaHusX. BboIHYK/IEHHbIE MEXaHUYECKUE
Kosebanus. Pezonanc. BeIiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIEOAHMUS.

[lepemenHbii TOK. CHHYCOMAAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTB
MEPEMEHHOI0 TOKAa. AMIUIMTYAHOE W JACHCTBYIOIIEE 3HAYEHHUE CHUJIBI TOKa U
HaIpsHKEHUS.

Tpancpopmarop. [IponsBoacTso, nepenaya u MoTpedIECHUE IEKTPUUECKOU
HHEPruu. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE eKTposHepruu. KymbTypa
MCIIOJIb30BaHUS AJIEKTPOSHEPTI U B IOBCETHEBHOM KU3HMU.

TexHu4eckue yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHUE. JJIEKTPUUYECCKHUMI
3BOHOK, F€HEPATOp MEPEMEHHOIO TOKA, JUHUU JIEKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJeOaTeNbHOW CUCTeMbI (NPYKUHHBIA HIH
MaTeMaTUYEeCKUH MasiTHUK).



Hab6nronenue 3aTyxarmmx KojaeOanuii.

HccnenoBanue cBONCTB BBIHYX/ICHHBIX KOJICOAHUH.

HaOnronenue pezonauca.

CBOOOHBIE AIIEKTPOMArHUTHbIE KOJIeOaHusl.

OcumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA M HANPSDKEHHUS OT BPEMEHH) JIJIs
AJIEKTPOMArHUTHBIX KOJICOaHUI.

Pe3oHaHC mnpu MOCHENOBATEILHOM COEAMHEHHHM pPE3UCTOpa, KATyLIKU
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopneinb TMHUH 3JIEKTpOIIEpeIayn.

Yuenuueckuu sxcnepumenm, r1abopamopnule pabomoi

HccnenoBanue 3aBUCUMOCTH NEPHOJA MAbIX KOJIEOAHU Ipy3a HA HUTHU OT
JUIMHBI HUTU ¥ Macchl rpy3a.

HccnenoBanue TIEPEMEHHOIO TOKAa B [ENM W3 MOCIEAOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 0TTHbL

Mexannueckue BOJHBI, yCnoBUS pacnpoctpanenus. llepumon. CxopocTts
pacnpocTpaHeHuss W JUIMHA BOJHBL. [lomepeuHble W TPOJOJIbHBIE BOJHHBI.
HnTepdepenus u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKocTh 3ByKa. Beicora ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBHS U3ITyYEHHSI JIIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHHE, MpENIOMIICHUE, NMosipu3anus, audpakuus,
uHTepdepenus. CKOpOCTh 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3IEKTPOMArHUTHBIX BOJIH. [IpMeHEHNE AIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBs3U U TeNEBUIEHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH Cpe/bl.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE ITPUMEHEHHUE. MY3bIKaJIbHbBIC
WHCTPYMEHTBI, YJIbTPa3ByKOBas [IMarHOCTHMKAa B TEXHUKE M MEAMIIMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tesedod, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpPOCTPAHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneO:mromnieecs Ten0 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeoOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6ntonenue nnrepdepenuinu u qudpakiimi MEXaHUYECKUX BOJH.

3BYKOBO pe30HAHC.

Habmtonenne cBS3UM T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOW H
4acTOTOM KojeOaHui.



HccnenoBannue  CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHUE,
pesIoMJICHUE, TOspu3anus, Tudpakius, HHTepdepeHITHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOM cpene. JIyu cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue n3o00pakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli yroja MOJIHOTO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus cera. CioxHbIM cocTaB Oenoro ceeta. L[Ber.

CoOuparormie ¥ pacceuwBaroniue JUH3BL. ToHKas muH3a. DokycHoe
paccTosTHUE W ONTUYECKas Cuiia TOHKOW JMH3BL [locTpoeHune u3oOpakeHuid B
COOMpAIOIIUX U paccerBaIOIMUX JMH3aX. DopMysia TOHKON JTUH3BL. Y BEIHYEHUE,
JAaBAEMOE JIMH30M.

[Ipenensl NpUMEHNMOCTHA T€OMETPUYECKON OITHKHU.

BonnoBass ontuka. HWurepdepenuus cBera. KorepeHTHblE HMCTOYHUKH.
YcnoBuss HaOMOAEHUS MAKCUMyMOB M MHMHMMYMOB B HWHTEp(hEpPEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpaxuust cBeta. JudpakinuonHas peméTka. YcioBUe HaOMOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TpWM  TMAaJICHUM MOHOXPOMAaTHYECKOTrO CBeTa Ha
TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHWE. OYKH, JIyMa,
dboToanmapar, MNPOECKIIMOHHBIM ammapart, MHUKPOCKOI, TEJECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpsiMONIMHEHOE pacCIpOCTPAaHEHUE, OTPAXKEHUE M TMPEIOMIICHHE CBETA.
OnTuyeckue mpuoOpHI.

[TonmHOE BHYyTpEHHEE OTpakeHrue. Moienb CBETOBOA.

HccnenoBanue cBOMCTB U300payKEHU B JIMH3AX.

Mopenu MUKpocCKoma, TeJIeCKOna.

Hab6mronenue natepdepenium cera.

HaOmronenue nudpakiuu ceera.

HaOmronenue aucnepcuu cBeTa.

[Tonydenue ciekTpa ¢ MOMOUIBIO TPHU3MBL.

[Toyyenue cekTpa ¢ mMOMOIIBI0 TUGPAKITMOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomwl



N3mepenune nokasaTesns NpeJoMIICHHs CTEKIIA.
HccnenoBanue cBOWCTB N300paKeHH B JTMH3aX.
HaOnronenue aucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIENHAIBLHON TEOPHH OTHOCUTEIBHOCTH

['panuubpl  OPUMEHHMMOCTH  KJIIACCHYECKOM  MexaHuku.  [locTynarel
CIIEHUAIBHOM TEOPUM OTHOCHUTEIIbHOCTH: WHBAPUAHTHOCTh MOZYJII CKOpPOCTHU
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTVHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIbI.

CBs13b MaccChl C SHEPrUEH U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbL. DHEPTHUS
ITOKOSI.

Pasznen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPruu GOTOHA C €r0 YaCTOTOU. DHEprus
Y UMITYJIbC (POTOHA.

OtkpeiTe u uccnenoBanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dbotorpdexra. YpaBuenue OiHmTerHa s porodddexra. «KpacHas rpanuia»
dboTorpdexra.

JlaBnenue ceera. OnbiTel I1. H. JIebenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONMCTBA M MPAKTHYECKOE NpUMEHEHHE. (HOTOIIEMEHT,
dboTonaTUMK, COTHEUHAs OaTapesi, CBETOIUO,.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IMJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopia mo paccessHuIO 0 -HaCTHIL.
[Inanerapnas mopmens aroma. [loctynatel bopa. M3nmydeHwe W moryomeHue
(GOTOHOB TpM TEpexojae aToMa C OJHOTO YPOBHS JHEPruu Ha Apyrou. Bumwi
cnekTpoB. CIIEKTp ypOBHEW 3HEPIUH aTOMa BOAOPO/A.

BoustHoBBIE cBOMICcTBa yacTull. Bosnbl 1e bpoinsa. KopiyckynsipHO-BOJIHOBOM
Jyau3M.

CroHTaHHOE U BBIHYXACHHOE U3JIyYCHHE.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE ITPUMEHEHUE. CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopna.
Omnpenenenre JJIMHBI BOJIHBI J1a3epa.
Hab6nronenue TMHeMYaThIX CIIEKTPOB U3ITYUYEHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, rabopamopnule pabomuwl
Habnronenue TMHeyaToro cnekrpa.
Tema 3. Amomnoe sa0po
OKCINEPUMEHTHI, JTOKa3bIBAIOIIME CIIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paguoaktuBHOCTH.  OmnbiTel  Pesepdopaa  1mo  ompepeneHuro  cocraBa
panuoakTuBHOTO u3MyuyeHus. CBoiicTBa anb(da-, Oera-, ramMMma-u3Iy4CHHS.
Bimsinue paanoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OTtkpeiTHE NpOTOHA W HelTpoHa. Hykionnas moxens sigpa ['eitzenOepra—
WBanenko. 3apsy sapa. MaccoBoe yucino siapa. M30tomsl.
Anbda-pacnaz. INEKTPOHHBIM M MO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIy4yeHne. 3aKOH paluOaKTUBHOIO pacIiajia.
DHeprus CBA3U HYKJIOHOB B sAjipe. SnepHsie cuibl. Jledpekt Macchl sapa.
Snepneie peakuuu. /lenenue u cuHTE3 A1ep.
Anepubiii peaktop. TepmosinepHbiii cuHTe3. IIpoOGrembl M MEPCHEKTUBBI
AJIEPHON DHEPrETUKH. DKOJIOTUYECKNE ACTIEKTHI SIAECPHON YIHEPTETUKH.
DnieMeHTapHble 4acTUIbl. OTKPBITHE TO3UTPOHA.
MeToap1 HAOJIOIEHUS M PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
dyHaMeHTalIbHbIE B3auMoieicTBUsI. EquHCTBO hu3nueckoil KapTUHBI MUpA.
TexHuyeckue yCcTpouCcTBa U IPAKTUYECKOE NMPUMEHEHUE. T03UMETpP, Kamepa
BuinbcoHa, siaepHbiil peakTop, aToMHasi 0oMoa.
Jlemoncmpayuu
CUéTYnK MOHU3HUPYIOLINX YaCTHLL.
Yuenuueckuu sxkcnepumenm, 1abopamophule pabomoi
HccnenoBanue TpekoB 4acTul (1o roToBbIM GoTorpadusim).

Pa3nen 8. JjieMeHTbI aCTPOHOMUH M ACTPOPU3UKHU

Otanbl pa3BUTHSI aCTpOHOMUU. [IpuknagHoe U MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3mus, sSpKU€ 3BE3NBI, IUIAHETHI, UX BUIUMOE
JIBUOKCHUE.

ComnHeuHas cucTeMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruu ConHula U 3BE3.
3BE3AbI, UX OCHOBHBIE XapaKTEPUCTHKHU. J(MarpamMma «CIEKTpaJbHBIM KiIacc —
CBETUMOCTB». 3BE3IbI TJIABHOM IIOCIEAOBATEIbHOCTH. 3aBUCHUMOCTH «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIIbHOCTA. BHYyTpeHHEe CTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOIoNMU CosHIA U
3BE31. DTanbl )KU3HHU 3BE3I.

Mneunsiii Iyt — Hama [Mamaktuka. [lomoxenue u nBrxkenne ConHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. YEpHbIE OBIPBI B sSApax
raJakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pasberanne ramakTuk.
Teopus bonproro B3peiBa. PenmkToBoe u3nydeHue.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMMUH.

Vuenuuecxue nabnrooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HUCHOJBb30BAHHUEM KOMIBIOTEPHBIX
MIPWIOKEHUHN JJI ONPEICIICHUS MOJI0KEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1Mst CeBEPHOro MOJIyIIapus U SIPKUE 3BE3/IBI.

Hab6mronenus B Teneckon Jlynsl, miuanet, Mneunoro [lyru.

Oo0o01maroniee NOBTOPEHUE

Ponr Qu3uku W acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NeaTebHOCTH YEJI0BEKA, POJIb U MECTO (PU3UKU
¥ aCTPOHOMMH B COBPEMEHHON HAy4YHOU KapTHUHE MUPA, pOib (GU3NYECKON Teopun
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (QU3NYECKOW KapTUHE MHPA, MECTO
(bu3nYeCcKO KapTUHBI MHpA B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABIICHUM O MPUPOJE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisercs ¢
YYETOM COAEPKATEIIbHBIX MEKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
OMOJIOrMH, XMMUH, reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS. SIBJICHWE, HAay4YHbIH (pakT, TUIMOTE3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOIEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa. pemIEHHWE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOCKIMH HA OCH KOOPJHUHAT, CIOKEHUE BEKTOPOB,
MPOU3BOAHBIC DJIEMEHTApPHBIX (YHKIMH, TPU3HAKU TMOAO0OUS TPEyTrOJIbHUKOB,
oTpe/ieieHUE TUIOMIAIN TIIOCKUX (GUTYp U 00BhEMA TEll.

buonocusn: »nextpuyeckue SBICHHUS B KUBOW MpUPOJAE, KoyeOaTeIbHBIC
JIBVDKCHUS B KUBOM MPUPOJIE, ONTUUECKUE SIBIICHUS B )KUBOM MPUPOAE, TEUCTBUE
paaualny Ha )KUBbIE OPTraHU3MBI.

Xumus. CTpPOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPIBIX
TeJd, MEXaHU3Mbl OOpa30BaHUS KPUCTALIMYECKOW pEMIETKH, CHEKTPaTbHBINA
aHaIu3.



l'eocpagpua. MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
doTochEMKa 3eMHO MOBEPXHOCTH, IPECKA3aHUE 3EeMIICTPSICEHUN.

Texnonocus: JMHUW DJIEKTPOIEpenad, TIEeHEepaTop IEPEMEHHOro TOKa,
3JIEKTPOJIBUraTeNb, WHAYKIUOHHAs I€4Yb, pajaap, paauoONpUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBY-meub, NMpOEKIMOHHBIN ammapar, BOJOKOHHAs OIITHKA,
COJTHEeYHas OaTapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU

OcBoenue yudeOHOro mnpeamera «®Pu3nka» Ha YPOBHE CpPEIHErO OOIIEro
oOpa3oBanusi (0a30BbI yPOBEHB) JOJDKHO OOECIICYHTH TOCTIIKEHHE CIICITYFOLIHX
JUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS y4eOHOro mpeamera «Du3nka» J0HKHBI
OTpaxaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOICTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW MO3UIMENH JIUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpHCHTAllUH, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHWH, COOTBETCTBYIOIIHX
TPAIUIIMOHHBIM IEHHOCTSAM POCCHUUCKOTO OOIIECTBA, pPACIIMpPEHUE KU3HEHHOTO
OTbITA W OTBITA JCSITEIBHOCTH B IMPOIECCE pealn3allid OCHOBHBIX HaIpaBIICHUN
BOCITUTATEIBHOU JIEATETLHOCTH, B TOM YHCJIC B YACTH:

1) rpakIaHCKOTr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMHA 00YYarOIerocsi Kak akTHBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHIICKOr0 OOLIECTBA,;

NPUHATHE  TPATUIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHUCTHUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECaX TPa’kJaHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYTPABICHUH B 00pa30BaTEIbHON OpTraHU3allNH;

yMEHHUE B3aUMOJICUCTBOBATh C COIMATLHBIMU HHCTUTYTaAMH B COOTBETCTBUH C
uX QYHKIUSMU U HAa3HAYCHHUEM;

TOTOBHOCThH K TYMaHUTAPHON M BOJIOHTEPCKOM I€ITEILHOCTH,

2) IATPMOTHYECKOT0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU HUJICHTUYHOCTH,
NaTpPUOTHU3MA,

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIaM, JAOCTHKEHHSIM
POCCHICKUX YUYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEICHUS,

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIC B
JIESITEIIbHOCTH YYEHOTO;

OCO3HaHHWE JINYHOTO BKJIaJa B IOCTPOCHUE YCTOMUMBOTO OYAyIIeTo;

4) 3CTEeTHYECKOr0 BOCIIMTAHHA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAy4YHOTO TBOPYECTBA,
npucymero pu3nyeckoit HayKe,



5) TpyA0BOr0 BOCTIMTAHHUS

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccuoHaNbHON NeATeTbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOMN M TEXHUKOM, yMEHHUE COBEPILATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(U3UKK HA TPOTSKEHUU BCEH JKU3HU,

6) 7K0JI0rHYecKOro BOCIIUTAHUS:

C()OPMUPOBAHHOCTb HKOJIOTMUECKON KyJIbTYpbl, OCO3HaHHE TIJ100aIbHOTO
XapakTepa 3KOJOTHYECKUX Po0dIIeM;

IUIAHUPOBAHKE U OCYIIECTBICHUE IEHCTBUM B OKPYXKAIOIIEH Cpee HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOTIO Pa3BUTHS YEJIOBEYECTBA,;

paclIMpEeHne OMmbITa JEATEIBHOCTH JKOJOTHMYECKOM HAaIpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (UBHKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS], COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IPOLIECCE
U3y4eHUs (UMK  OCYLIECTBJISATb HPOEKTHYI0O M HCCIEIO0BATENIbCKYIO
NEATEIbHOCTh UHAUBUIYAJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTeIbHBbIe YHUBEPCAIbHbIE YUeOHbIE /1eiiCTBUS
ba3oBble Jilornueckue JeiicTBHA:
CaMOCTOSITeNIbHO  (DOPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE,;
OTIpEeNeNATh e ACATEIBHOCTH, 3aJaBaTh MapaMeTphl U KPUTCPUH HUX
JIOCTHIKEHUS,
BBISBJISITh 3aKOHOMEPHOCTH M IMPOTHBOPEUYHS B  paccMaTpHBASMBIX
(bU3UYCCKUX SBICHUSAX;
pa3pabarpiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YU4€TOM aHajau3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATePUAILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITCIBHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIHTaTOB
IIEJISIM, OIICHUBATh PUCKH IOCIICICTBUI ACATCIBHOCTH;
KOOPJIMHUPOBAaTh W  BBHIMOJNHATH pabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYAJIBHOTO 1 KOMOWHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEAaTUBHOE MBIIIICHHUE TTPU PEIICHUN KU3HEHHBIX MPOOJICM.
Ba3zoBble ncciienoBaTebCKHe AeiiCTBHA:
BIIAJICTh HAyYHOW TEPMHHOJIOTHEH, KITIOYEBHIMU TOHATUSIMH W METOJaMU
bu3nYecKoil HayKH;



BJIa/IETh HABbIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOM JIESTEIbHOCTH
B 007acTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOHMCKY
METOJIOB peuIeHHs 3a7ad (U3MUECKOro COJEpKaHus, MPUMEHEHHUIO0 Pa3IMYHbIX
METOJIOB ITO3HAHUS;

BJIa/JE€Th BUAAMM JIEATEIBHOCTU [0 IIOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIIpEeTalliy, MPEOoOPa30BaHUI0 U MPUMEHEHHIO B PA3IUYHBIX YYEOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyaJU3UpOBaTh 3ajauy,
BBIIBUTaTh TUIOTE3Y €€ pEeLIeHMs, HaXOAUTh apryMEHThl JUIsl J0Ka3aTelIbCTBa
CBOMX YTBEp)K/ICHUH, 3a1aBaTh IapaMETPbl U KPUTEPUN PELLICHUS,

aHAJIM3UPOBaTh TOJYYEHHBIE B XOJI€ PpEIICHUS 3aJaud Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTh, POTHO3MPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOpMyIHpOBaThb COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPH U3YYEHUH (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlMsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT,

yMETh TEPEHOCUTh 3HaHUSA MO (HU3UKE B MPAKTUYECKYI0 00JIacTh
KU3HECSITENbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00s1acTel;

BBIIBUTATh HOBBIE UJIEH, TIPE/IaraTh OPUTMHAIBHBIE TIOXOABI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

Pabora c nnpopmanueii:

BJIa/IETh HaBBIKAMU IMOJIy4eHHUsS MH(GOpMaluu (PU3NYECKOTO COAEpKAHUS U3
UCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIATH MOWCK, AaHAJU3,
CHUCTEMAaTHU3AIMI0 ¥ WHTEPIpETANi0 WH(OPMALMK Pa3IUYHBIX BUAOB U (GopM
IPEICTaBICHHUS;

OLIEHHBAThH JOCTOBEPHOCTh MH(POPMAIIIH;

UCIIONIb30BaTh  cpeAcTBa MH(POPMALMOHHBIX W KOMMYHHKAIlMOHHBIX
TEXHOJOTHI B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpTraHU3alMOHHBIX
3a7lad ¢ COOJIOJIeHHEeM TpeOOBaHUN HSPrOHOMMKHU, TEXHUKH OE30MaCHOCTH,
THUTHUEHBI, PECypcoCOepexeHHs, TMPaBOBBIX M  OJTUYECKUX HOPM, HOPM
nH(pOopMaITMOHHOM 6€30IIaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUS B pazNUYHbIX (opmarax c
y4€TOM Ha3zHadeHHs] HHPOPMAIIUHU U [IEJICBOW ayIUTOPHH, BRIOUPAsi ONTUMAIHHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3aIINN.

KoMMyHuKaTHBHBIE YHHBepPcaibHble yueOHbIe 1eiiCTBUA:
OCYUIECTBJISITh OOIIEHWE Ha Yypokax (U3MKM U BO BHE-YPOUHOH
NEeSTEIbHOCTH;



pacmo3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyallMii #  CcMsr4yaTh
KOH(JIUKTHI,

pa3BEPHYTO U JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB,;

NOHMMAaTh W HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOW M HWHIMBHIYaTbHON
paboTHI;

BbIOUpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM 0OmIMX
MHTEPECOB ¥ BO3MOKHOCTEH KaXKJI0T0 YJieHa KOJUIEKTUBA,

OpUHUMATh 1LEJIM  COBMECTHOH  JI€ATENbHOCTH, OpPraHWU30BBIBATH U
KOOPJAMHUPOBATh JEHCTBHUS TO €€ IOCTMIKEHUIO: COCTaBJATh IUIaH JEHCTBUIA,
pacrupenenartb poid ¢ Y4€TOM MHEHUl y4YaCTHUKOB, OOCYXIaTh pe3ybTaThl
COBMECTHOH paboTHI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJAJa M KaXJIOTO yYacTHHKA KOMaHJbl B
oOIIMii pe3ysIbTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM,

npejiaraTb HOBBIE TPOEKTHI, OIEHUBATh HUACH C TMO3WIMU HOBU3HBI,
OPUTHHAIBLHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTyalUsX, IPOSBIISATH TBOPUECTBO U BOOOPaKEHUE, ObITh MHUIIUATHUBHBIM.

PeryasiTuBHbIE YHHBepPCAJbHbIE Y4eOHbIE JelcTBHS
Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATEIbHYIO AESITEIBHOCTh B 00JIACTU
GU3NMKK ¥ acCTPOHOMHUH, BBIABISATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
cOOCTBEHHEIE 3a1a4H,

CaMOCTOATENIbHO COCTAaBJATh IJIAH PEIHICHUS PAacUYETHBIX M KaueCTBEHHBIX
3aJ1ay, TUTaH BBIMIOJTHEHUS MPAKTUUECKON PaOOThI C yUETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEAITOYTCHUH;

JaBaTh OIEHKY HOBBIM CHTYAIlHsIM;

pacuMpsITh paMKU Y4€OHOr0O MpeIMeTa Ha OCHOBE JIMYHBIX PEANOYTECHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PELICHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBAaTh (POPMHUPOBAHUIO UM TPOSBICHUIO JPYAUIMU B OO0JaCTH
(U3HUKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTeIbHbIN M KYJIBTYPHBIA YPOBCHb.

CaMOKOHTPOJIb, IMOIUOHAJILHbIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHTHh KOPPEKTHBBI B JCSATEIHHOCTS,
OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IIEIISIM,

BJIAJETh HAaBbIKAMU  TO3HABAaTEIbHOW  pediaeKkcuu KaKk  OCO3HAHUs
COBEpILAEMbIX JIEUCTBUI M MBICIUTENbHBIX IPOLIECCOB, WX pE3yJbTaTOB U
OCHOBAHUM;



UCIIOJIb30BaTh MPUEMBI PEQUICKCHH JIJIS OIICHKH CHTYaIldH, BHIOOpa BEPHOTO
pCIICHNS,

yYMETh OIICHWBAaTh PUCKH W CBOCBPEMCHHO IPHHHMATH PEIICHUS 10 WX
CHIDKCHUIO;

NPUHUMATh MOTHUBBI M apryMEHTHl JPYrUX TpH aHaJIW3e pPe3yJbTaToB
JCSATCIIBHOCTH;

IMPUHUMATD Ce0sl, MOHMUMAas CBOU HEJAOCTATKH M JIOCTOWHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTHl JPYrUX TpHU aHAJIW3e pPe3yJbTaToB
JeSITEIIBHOCTH;

pHU3HaBaTh CBOE MIPABO W MPABO APYTUX HA OIMIHUOKH.

B mporecce nOCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS IPOTPAMMBI
no ¢u3nKe II YpOBHS CpeaHero oOmero o0pa3oBaHUS y OO0ydYarOIMIMXCS
COBEpPIIICHCTBYETCS IMOIIMOHATbHBIH WUHTEIUJICKT, TIPEITOJIar A0 IIHIA
c(hOpMHUPOBAHHOCTb.

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHUE, BUJCTh HAIIPABIICHUS Pa3BUTHs COOCTBEHHOM AMOIMOHAIBHOMN chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMsI, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPHUHUMAThH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHME, CIIOCOOHOCTh QJaNnTUPOBATHCA K
HMOIMOHAIBHBIM H3MEHEHHSM H MPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMHY, BKIIIOYAIOMIEH CTPEMJICHHE K JIOCTHDKCHHUIO LETH M
yCTexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE JEWCTBOBATh HCXOJS M3 CBOUX
BO3MOYKHOCTEW;

IMIIATHH, BKIIOYAIOMICH CTOCOOHOCTh MIOHUMATh YMOIIMOHAIBHOE COCTOSIHHE
JIPYTHX, YYWTBIBATh €ro IMpPH OCYIICCTBICHUH OOIICHHUS, CIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COILMAJIbHBIX HABBIKOB, BKITFOUYAIOIIUX CITIOCOOHOCThH BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, POSIBIISITH MHTEPEC U Pa3peniaTh KOH(PIUKTHI.

IHNPEJIMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM!

JEMOHCTPUPOBATh Ha IMPUMEpPaxX pPOJb U MeCTO (U3UKH B (POpPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU WU
TEXHOJIOTUH, B TPAKTUYECKOMN JESITEIIbHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYCHHBIX (U3UYECKUX MOJENCH:
MaTepualibHasi TOUKa, MHepLUHAJIbHAsI CUCTEMa OTCUETa, aOCOMIOTHO TBEPAOE TENO,
WJICaJbHBIN a3, MOJICJIM CTPOCHHUS Ta30B, KUIAKOCTEH W TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUYSCKUH 3apsiI IPU PEIICHUN (PU3MUESCKUX 3a/1ad,



pacro3HaBath (pu3uveckue sBiIeHUs (TPOIECCH) U OOBSICHATh X Ha OCHOBE
3aKOHOB MEXAHHWKH, MOJICKYJIIPHO-KHHETUYCCKON TEOPUU CTPOCHHS BEIIECTBA U
IEKTPOJMHAMUKHN.  PaBHOMEPHOE H  PAaBHOYCKOPEHHOE  MPSMOJMHEHHOE
JIBW)KCHUE, CBOOOJHOE IMaJICHUE TeJ, JBM)KEHHE IO OKPY>XKHOCTH, HWHEpIIHS,
B3auMOJIeicTBUE Tell, TUu(dy3usi, OPOYHOBCKOE JBUKEHUE, CTPOCHHUE KUIKOCTEH
¥ TBEPIBIX TeJ, N3MCHEHHE 00bEMa TeJT MPU HarpeBaHUM (OXJIaXICHNH), TEIJIOBOE
paBHOBecHE, WCIApeHUE, KOHJACHCAIMS, IUIABJICHUE, KPUCTAJUTM3AIUs, KHUIICHHE,
BJIQKHOCTH BO3]lyXa, ITOBBIIIICHNE JIaBJICHUS ra3a MpU €ro HarpeBaHUHU B 3aKPHITOM
coCcylie, CBS3b MEXIy IapaMeTpaMud COCTOSHHMS Tra3a B  H30Ipolleccax,
ANIEKTpHU3AIUS TEJl, B3aUMOJICHCTBUE 3apsI/IOB;

OMKCHIBATh MEXAHMYECKOE BIDKCHHE, HCIOIb3ys (PU3WYECKHUe BEITMYMHBIL.
KOOpAMHATA, MyTh, NEPEMEIICHHUE, CKOPOCTh, YCKOPEHHE, Macca Tejia, Cuia,
UMITYJIbC TeJla, KHHETUYECKas SHEprus, MOTCHIMaIbHAs SHEPIrus, MeXaHUYecKas
paboTa, MexaHW4YecKas MOIIHOCTb, IIPH OIMCAHWHM TPABUIBHO TPaKTOBAaTh
(GU3UYECKUH CMBICT HCIOJIB3YeMBIX BEIWUYHMH, WX OOO3HAYEHUS W CIWHUIIHI,
HaXOJUTh (hOPMYJIBI, CBA3BIBAIONINE MAHHYIO (DU3UYCCKYIO BEIUYHHY C JIPYTUMHU
BEJTUYNHAMU,

OMHUCHIBATh M3YyYCHHBIC TEIJIOBBIC CBOWCTBA TEI M TEIUJIOBBIC SIBIICHHS,
UCIIONB3Ysl (HU3WUYeCKHe BEIWYWHBI. JaBJIICHHE Tasza, TeMIleparypa, CpeaHss
KHHETHYECKasl SHEPTHS XaOTHYECCKOTO JBIDKCHUS MOJICKYJI, CpeIHEKBaApaTHIHAS
CKOPOCTHh MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS HHEprus, paboTa rasa,
KO3(POUIIMEHT TOJIe3HOTO JCHCTBHUSA TEIUIOBOTO JBUTATENsA; IIPH OMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DM3WYECKUH CMBIC MCIOJB3YEeMbIX BEJIWYMH, HX
o003HAaYCHUS W CIWHUIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIINE JaHHYIO
(GU3UYECKYIO BETUYHHY C APYTUMH BEIUYNHAM;

OIMHMCHIBATHh U3YYCHHBIC PJICKTPHUUCCKHE CBOMCTBA BEIIECTBA M DJICKTPUUCCKUEC
sBIIeHUS (IIPOLIECCHI), UCITONB3YS (DU3MUCCKHUE BEIIMUYHHBI DJIEKTPHUECCKHH 3aps,
AIEKTPUUYECKOE TI0JIe, HAMPSHKEHHOCTD TOJIs, TTOTEHIIMAJ, PA3HOCTh MOTCHIIUAJIOB,
IpU  ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3MUECKUH CMBICI HCIIOIb3YEMbIX
BEJIMYMH, WX OOO3HAYCHMS] M CIWHHMIIBI, yKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIINC
TaHHYI0 (PU3UYECKYIO BETUINHY C APYTUMHU BETUIMHAMUY,

aHAJIU3UPOBATh (PU3UUYECKHE TPOLIECCHI U SBJICHUS, UCIOIB3YS (PU3HYECKUEC
3aKOHBI M MPUHIIMIILL. 3aKOH BcemupHoro TsaroreHus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsS MEXaHHMYCCKOW DHEPrUH, 3aKOH COXpPAaHCHHUS WMITYJIbCa,
MPUHITUI CYTIEPIIO3UIIMKM CHJI, TPUHIIAIT PaBHONPABUS WHEPIUAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KUHETUYECKON DHEPTUU TEIUIOBOTO JBMKEHUS MOJIEKYI C
a0COIOTHON TeMIepaTypou, MEepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsiga, 3akoH KyioHa, mpw 3TOM pasjinyarh CJIOBECHYIO



(bOpMYyJIUPOBKY 3aKOHA, €ro0 MaTeMaTHYECKOE BBIPAKCHHWE W YCJIOBHS (IpaHUIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TPHWHIMIBI JEHCTBHUS MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCIOBHUS MX O€30MacHOTO MCIOJIb30BAaHUS B
MOBCETHEBHOM KU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI 10 HWCCICAOBAHHWIO (PU3WUYECKHX SIBICHUN U
MIPOIIECCOB C WCIIONB30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPCHHM, MPU ITOM
dopmyarpoBath TpoOieMy/3agady W THIOTE3y Y4eOHOTO SKCICPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO O000pYy/IOBaHHUS, MPOBOAMUTH OIBIT U
bopMyIupOBaTh BHIBOJIBI,

OCYIIECTBIISITh MPSIMBIC U KOCBEHHBIC U3MEPEHUST (PU3MUECKUX BEITUYNH, MTPU
ATOM BBIOHMpaTh ONTUMAJIBHBIA CIOCOO M3MEPEHUS W WCIOJIb30BAaTh W3BECTHBIC
METO/Ibl OIICHKH MOTPENTHOCTEN U3MEPEHHU;

UCCJIEIOBaTh  3aBUCHUMOCTH  MEXIy  (U3MUYECKUMH  BEIUYMHAMU  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEpPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUPOBATh PE3yIbTAThl IMOJTYUYECHHON 3aBHCHUMOCTH (PU3WUYECKHX BEIWYHH B
BH/JIC TAOJIHII U TPA(QUKOB, ACIIaTh BHIBOJBI ITO pe3yJIbTaTaM UCCICIOBaHMS,

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HCCIIEIOBAHUN B
paMKax y4eOHOro OJKCHEpUMEHTa, Y4eOHO-UCCIIEeNOBATEILCKOW W IMPOEKTHOM
JEATETLHOCTH C HMCIOJIB30BAaHHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
o0opynoBaHus;

pemarh pacu€THble 3aJa4d C SBHO 3aJlaHHON (DU3UYECKON MOJIETBIO,
UCTIOJIBb3Ys (PU3UYECKUE 3aKOHBI ¥ TIPUHIIUIIBI, HA OCHOBE aHaiM3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJIEINb, BBIACIATh (PU3MUECKHE BEIHMYUHBI U (HOPMYIIHI,
HEOOXoauMBIC I €€ PEIICHHS, MPOBOIUTh PAacU€Thl U OIEHWBATh PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UICCKON BEITMUNHEI,

peraTh KaueCTBEHHbBIC 3a/1a41: BBICTPAUBATH JIOTHYECKH HETIPOTHBOPECUUBYIO
IEMOYKY PACCYXKJIEHUN C OMOpOMl Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH WU
dbuznyeckue sBJICHMUS,

UCIIOJI30BaTh  TPH  pPEIICHMH  y49eOHBIX  3aJad  COBPEMCHHBIC
UH()OPMAITMOHHBIC TEXHOJIOTHH JJISI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIAN
U TIPEJICTABJICHUS] Y4EOHOW U HAYYHO-TIOMYJISPHON MHGOPMAIUH, MOJYy4YeHHON U3
pPa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTyYaeMyto HH(OpMAIIHIO;

MIPUBOJINTH TIPUMEPHI BKJIaJIa POCCUHCKHX U 3apyOS)KHBIX YUIEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHCHHE TIPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BHTHE
TEXHUKU U TEXHOJIOTHUH,

UCIIOJI30BaTh TEOPETHYECKUE 3HAHUA MO (U3UKE B MOBCEIHEBHOM >KU3HU
Ui o0ecrieueHus: 0€30MacHOCTH NPH O0paIIeHnH ¢ MPUOOpaMHU U TEXHUUYECKUMHU



YCTPOWUCTBAMH, JJIi COXPAHECHHsSI 3JI0POBbS M COOJIIOICHUS HOPM DKOJOTHUYECKOTO
MOBEACHHUS B OKPYKAIOILIEH CpEAE;

paboTaTh B Tpynmne C BBHIIOJHEHUEM pPA3IMYHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBaTh PabOTy TPYIIbBI, palMOHAIBHO paclpeesaTh OO0S3aHHOCTU H
IJIAHUPOBATH JCATEILHOCTh B HECTAHIAPTHBIX CUTYyaIUsX, aJIeKBaTHO OLICHUBATH
BKJIaJ] KaXKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K koniy oOyuenuss B 11 kJacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMPUMEpPaxX POJb U MeCTO (U3UKH B (POopMHpOBaAHUU
COBPEMCHHOM HAay4YHOM KapTHUHBI MHpA, B Pa3BUTUM COBPEMECHHOM TEXHUKH WU
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIFOJEH, LIEJOCTHOCTh U E€IUHCTBO
buznuecKoil KapTUHBI MHPA,

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS W3YyUYCHHbIX (U3UYECKUX MOJIEIIeH:
TOYEYHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, SJI€pHAs
MO aTOMa, HYKJIOHHAas MOJIeJIb aTOMHOTO siipa MpU peIieHUU (HPU3NUECKUX
3aj1ad;

pacrno3HaBaTh GU3NYCCKUE SIBICHHUS (ITPOIECCHI) U OOBSACHATH MX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DM3HUKHU: DJIEKTPUUECKAsi MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JIEUCTBUSA TOKA, B3aUMOJICHCTBHE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJS Ha
MPOBOAHUK C TOKOM U JIBMXKYIIMMCS 3apsijl, AJEKTPOMArHWTHBIE KOJICOAHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPAaCIpPOCTPAHEHUE CBETA, OTPAKEHHE, NPEIOMIICHUE,
uHTepdepeHius, audpakius U TOJMAPU3AIMS  CBETa, JHCIEPCHUs] CBETa,
dborosnexkrpuyeckuii 3pdext (hoTordhdexT), cBeTOBOE HaBlIEHUE, BOSHUKHOBEHHE
JUHEWYaToro CIHeKTpa aroMa BOJIOpPOJla, €CTECTBEHHAasT U HMCKYCCTBEHHas
PaIMOaKTUBHOCTD;

OIMMCBIBATh H3YYCHHBIC CBOMCTBa BelecTBa (JICKTPUUYECKHE, MAarHUTHBIE,
ONTHYECKHUE,  JJICKTPUYECKYyI0  MPOBOAMMOCTh  PAa3IUYHBIX  Cpea) H
9JICKTPOMArHUTHBIC SIBJICHHS (MPOIECCHI), MCMONB3yS (HU3MUCCKHE BEITHMUYNHBI
AIIEKTPUUYECKUN 3apsijl, CHJIa TOKa, DJICKTPUUYECKOE HAIPSDHKEHUE, AIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTH MOTEHIIMAIOB, JIEKTPOJBIKYINAsl CUiIa, padoTa TOKa,
WHIYKIUST MarHuTHOrO MojisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTYIIK{, SHEpPrus 3JIEKTPUYECKOT0 M MArHUTHOTO TMOJEH, MEPHOJl M YacToTa
KojiebaHUM B KoJieOaTeIbHOM KOHTYpE, 3apsj U Cujla ToKa B TMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoyieOaHui, (OKYCHOE pacCToslHue U
ONTHYECKAasi CHWJA JIMH3BI, TPU OMHCAHUHU TMPABWIBHO TPAKTOBATh (HU3UUCCKUN
CMBICII HCIIOJb3YEMBbIX BEJIMYWH, WX OOO3HAYEHWsS W CJWHUIIBI, YKa3bIBaTb
dbopMymbl, CBS3BIBAIONIME JaHHYH (U3MUECKYIO) BEJIMYMHY C JIPYTUMU
BEJIMYUHAMU,



OMKCHIBATh HW3YUYCHHBIE KBAHTOBBIE SBJIEHUS U TPOIECCH], HCIONb3Ys
¢dusznyecKkue BEIMYMHBL. CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, TIEPHO/] MOJTypaciaja, SHEPTHsl CBSA3H
aTOMHBIX SIJIEp, NPU OINKUCAHUM TPABUIBHO TPAKTOBATh (PU3MUYECKHUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYECHUS W EJAMHUIIBI, YKa3biBaTbh (OPMYJIb,
CBSI3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JIDYTUMHU BEITUYMHAMH,
BBEIYHCIIATH 3HAUCHUE (PU3NUECKON BETUINHBI;

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCIONb3Ys (U3HUECKUE
3aKOHBI U MPUHIUIIBL 3aK0OH OMa, 3aKOHBI TOCIIEIOBATEIBHOTO U MApaJlIeIbHOTO
COCJIMHEHMsI TPOBOJHUKOB, 3akoH J[koyns—JleHra, 3aKOH SJIEKTPOMArHUTHOM
WHAYKIMH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaXKEHUs
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHHE ODWHIITEeHA s (oTorddekra,
3aKOH COXPaHEHHWsS] HHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHs MaccOBOTO 4Mcia, mocTynarel bopa,
3aKOH paJMOaKTUBHOTO pacmaa, Mpu 3TOM pa3indaTh CIOBECHYIO (POPMYINPOBKY
3aKOHA, €ro MaTeMaTHYCCKOE BBIPAKEHUE M YCJIOBHA (IpaHUIbl, 00JacTH)
MIPUMEHUMOCTH,

OTIpEJICIIATh HANPaBJICHUE BEKTOPA UHIIYKIIMM MAarHUTHOTO TOJISI POBOIHUKA
C TOKOM, CUJIbl AMrepa u cuibl JlopeHna;

CTPOUTh W OIHKCHIBATh H300paKEHHUE, CO37aBAEMO€ IUIOCKHM 3€pKajioM,
TOHKOHU JTUH30M;

BBITIOJIHATh DKCIIEPUMEHTHI MO0 HUCCJICAOBAHUIO (PU3UYECKUX SBJICHUN U
MIPOIIECCOB C HCIOJIb30BAHWEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHUM: TMPU ITOM
dopmyarpoBath TpoOieMy/3agady W THINOTE3y Y4eOHOTO OSKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO OOOpYAOBaHUS, MPOBOAWTH OMNBIT U
dbopMyIHpOBaTh BHIBO/IHI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI PU3NUECKUX BETUYHUH, MIPU
TOM BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHUsS M HUCIOJIb30BAaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEMTHOCTEN U3MEPEHUH;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
NPSAMBIX HM3MEPEHUH. TMPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (HUKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUJAC TaOIUIl U
rpaduKoB, AenaTh BHIBOBI IO pe3yJibTaTaM UCCIEAOBAHMUS,

cobJroAaTh MpaBuia 0€30MacHOTO TPyJa MpH MPOBEICHUHN HCCIICIOBAHUMN B
pamMKax y4eOHOTO DSKCIEpHUMEHTa, Y4eOHO-MCCIEIOBAaTENbCKOW W TPOEKTHOM
JESTEIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOIO
000pyI0BaHUS,

pemarh pacuéTHhIE 3aJa4ll C SBHO 3aJaHHON (DU3UYECKON MOJIETBIO,
UCTIONB3Ys (pr3MUecKkne 3aKOHBI U MIPUHITUIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7a9u



BEIOMpaTh (PU3NICCKYIO MOJICIb, BBIICIATh (PH3UUECKHE BEIUIHHBI M (POPMYJIBI,
HEOOXOUMBIC JIJIsi €€ PEIICHHS, IMPOBOJUTH PacuéThl M OICHHBATh PEaTbHOCTH
MOJTyYEHHOTO 3HAYCHHUS (DU3UUCCKON BEITMINHBI,

pelaTh Ka4eCTBEHHBIC 3a1aui. BHICTPAMBATh JOTMUECKU HEMPOTHBOPECUUBYIO
IICTIOYKY PACCYXJICHUI C OMOpO Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS,

UCIIOJb30BaTh  MPU  PEIICHUW  y4eOHBIX  3aJad  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU JUIS MTOMCKA, CTPYKTYPUPOBAHHMS, HHTCPIIPETAIMH
U TIPEJICTaBJICHUS YYCOHOW M HAYYHO-TIONYJISIPHON MH(GOpPMAIIMH, TIOTYYCHHON U3
Pa3IMYHBIX HCTOYHUKOB, KPUTUYCCKH aHAIM3UPOBATH TOJIyYaeMyr0 HH()OpMAIIHUIO;

OOBSCHATh TPHUHIMIIBI JEHCTBUS MAIIWH, TPHOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3iMyaTh YCIOBHS WX 0€30IaCHOT'O MCIOJIB30BaHUS B IIOBCETHEBHOM
KU3HU,

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUHUCKHX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IIPOICCCOB OKPY)KAIOIIETO0 MHpA, B Pa3BUTHE
TEXHHKHU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHMS 1O (PU3WKE B IOBCEIHCBHOM >KH3HH
U oOecrieueHus: O€30MacHOCTH MPU OOpAIEHUH ¢ MPUOOPAMHU B TEXHUYCCKIMHU
yCTPOMCTBaMH, ISl COXPAHEHUS 3JI0POBbS M COOJIFOJICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPY KAIOILIEH CpEE;

paboTaTh B TpYIIE C BBIIOJHECHUEM pPa3jIUYHBIX COIHMAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYIIIbl, PAMMOHAIBHO PACIPEACATh OOS3aHHOCTH H
TUTAHUPOBATh JICATEILHOCTh B HECTAHJAPTHBIX CHTYAIsIX, aJleKBaTHO OIICHWBATH
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPHUBAECMOM TTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
DJIeKTPOHHbIE
(undpossbie) .
BocnuraTreJbHBIH aCEKT
KosnuyecTBo yacos o0pa3oBaTe/IbHbI
Ne HaumeHoBaHue pa3ieioB e pecypchl
n/m U TeM NPOrpamMMmbl
KonTpoas JlaGoparto
Bcero  HbIe pHbIE
padoThI padoTsbI
Paznea 1. PU3UKA U METO/IbI HAYYHOTI'O IIO3HAHUSA
bubmnoreka IIOK * MOBBIIICHNE (HYHKIIMOHATBEHOM
®du3uKa U METOJbI HAYYHOTO .
1.1 2 [https://m.edsoo.ru/7| 4YHTATENBCKOM KOMIICTCHIIUN
MTO3HAHUSA
| f41bf72] o0yyaromuxcs
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
bubmuotexa [IOK = e moBbImieHne GpyHKIIMOHATHHOM
2.1 Kunemarunka 6 1 [https://m.edso0.ru/7|  umTaTembCKOi KOMIETEHIIHH
| f41bf72] oOyJaronuxcs;
bu6nuorexa [IOK = e ycraHoBiIeHHE JOBEPUTENBHBIX
2.2 JuHamuka 7 [https:/m.edso0.ru/7|  oTHOWIEHMIT MEX LY YUHTETEM U
| f41bf72] €ro y4eHHKaMH,
CIOCOOCTBYIOIIUX IMO3UTUBHOMY
bubmoreka [JOK = BOCHPHATHIO YYaIlIUMHUCS
3aKOHBI COXpPAaHEHUs B .
2.3 6 1 1 [https://m.edsoo.ru/7|  TpeGoBaHmit 1 IPOCKO yuuTes,
MEXaHHUKE
| f41bf72] MIPUBJICYEHUE BHUMAHHUS
LIKOJIBHUKOB K [IEHHOCTHOMY
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aCIEKTy 0JIy4aeMOll Ha ypoKe
COLIMAJIbHO 3HAYUMOMU
nHpopmanyen — THULIUUPOBAHHUE
ee 00CyKIeHHUs, BBICKAa3bIBAaHUS
y4YalMMHCs CBOEIO0 MHEHUS 110 €€
MOBOJY, BBIPAOOTKH CBOETO K HEH
OTHOILIEHUS;

* ICII0JIb30BaHUE
BOCIMTATEIbHBIX BO3MOYKHOCTEN
coJiepKaHusl yueOHOTO TIpeMeTa
yepe3 noA00p COOTBETCTBYIOIIUX
TEKCTOB JUJIs YTE€HUs, 3a7a4 AJIs
peleHust, IpoOJEeMHbIX CUTyallui
111 OOCYX/IEHUS B KJIAacCe;

* IPUMEHEHHNE Ha YPOKeE
MHTEPAKTUBHBIX (POPM pabOThI
yUYalUXcs: NHTEJIEKTyaJIbHBIX,
JIEJIOBBIX, CUTYal[MOHHBIX UTP,
CTUMYJIUPYIOLINX
MI03HABATEIbHYI0 MOTHBALIMIO
LIKOJIBHUKOB; TUCKYCCHH,
KOTOpBIE JAIOT yUYalluMcs
BO3MOXHOCTh IPUOOPECTH OMBIT
BEJIEHUS] KOHCTPYKTUBHOTO
JIMajiora;, TPyIIoBoi paboThI UK
paboTHI B apax, KOTOpbIE yyaT
IIKOJIbHUKOB KOMaHIHOU paboTe
U B3aMMOJICMCTBHIO C IPYTUMH
NETbMH,

* BKJIIOYEHHE B YPOK UIPOBBIX




MIPOLEAYpP, KOTOPHIE IOMOTa0T
MOAJEP>KaTh MOTHUBALIUIO JETEH K
MOJIyYECHHUIO 3HAHUH,
HaJIa)KMBAaHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIICHUH B
KJIacce, IOMOTal0T YCTaHOBIIEHUIO
JI00posKenaTenbHON aTMochepsl
BO BpEMs YpOKa,

¢* THUIMUPOBAHUEC U ITOAACPIKKA
HCCIIEN0BATEIbCKON
JeSITEIbHOCTH IIKOJIHHUKOB B
pamMKax peanuzaliui UMH
WHIVBUAYATbHBIX U TPYIIIOBBIX
HCCIIEI0BATENIbCKUX IIPOEKTOB,
YTO JaCT HIKOJbHUKAM
BO3MOXHOCTbH HpI/IO6peCTI/I HaBBbIK
CaMOCTOSITEJILHOTO PEIICHUS
TEOPETUYECKON MPOOIJIEMBI, HaBBIK
TeHEpUPOBAHUS U 0(OPMIICHHS
COOCTBEHHBIX MJI€H, HaBBIK
YBaKUTEIBHOTO OTHOILIEHHS K
qyKHUM UaesIM, 0OPMIIEHHBIM B
paboTax Apyrux uccieaoBaTeeH,
HAaBBIK HY6J'II/ILIHOFO BBICTYIIJICHUSA
nepes ayauToOpueH,
apryMeHTHUpPOBaHUS U
OTCTaMBaHUs CBOEH TOUKH
3peHus;

* IICIIOJIb30BaHHE
BOCITUTATEILHBLIX BO3MOKHOCTEH




Hroro no pasaceiry

19

cofepkaHus PUUKHU IS
MOJITOTOBKH 00YYaIONIMXCS K
000CHOBaHHOMY 3pEJIOMY BBIOOPY
npoeCccrH, YIOBICTBOPSIOMIEMY
KaK JINYHBbIC UHTEPECHI, TaK
00I11eCTBEHHBIE TOTPEOHOCTH U
3aIpoCHl PhIHKA.

Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TE

OCHOBBI MOJIEKYJISIPHO-

PMO/IMHAMMUKA

bubnuoreka [{OK

31 . 9 [https://m.edso0.ru/7 |
KUHETHYECKOW TeOpHU [ faibr2]
bu6mmoreka IIOK
3.2 OCHOBBI TEPMOJJMHAMHKH 10 1 [https://m.edsoo.ru/7 |
[ fa1bf72]
ArperaTHble COCTOSIHUSA bubmuoreka [JOK
33 Bemrecta. Ma3oBbie 5 [https://m.edso0.ru/7 |

MepPEXOIbl

| f41bf72|

* NIOBbILIEHNUE (QYHKIMOHATIBHON
YUTATEJIbCKON KOMIIETEeHLIUU
oOyJaronuxcs;

* YCTaHOBJIEHUE JIOBEPUTEIBHbBIX
OTHOIICHUN MEX]Y YUUTEIEM U
€r0 YYeHUKaMH,
CIOCOOCTBYIOIUX TO3UTUBHOMY
BOCTIPHSATHIO YYAIIIAMUCS
TpeboBaHUil 1 IPOCHO yuuTes,
MPUBJICUEHUE BHUMAHUS
IIKOJIbHUKOB K IEHHOCTHOMY
aCIIeKTy MOJIy4aeMoi Ha ypoKe
COIIMAILHO 3HAYNMOU
nHpopManrel — THUIUAPOBAHHE
ee 00CYK/ICHHsI, BRICKA3bIBAHMS
YUYaAIIIMHUCS CBOETO MHEHUS TI0 ¢
MOBOJY, BBIPAOOTKH CBOETO K HEH
OTHOIICHHUS;

* HCIIOJIb30BaHUE
BOCIIUTATEIbHBIX BOZMOKHOCTEH
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CoJIepKaHusl yueOHOTo mpeaMeTa
4epe3 moA00p COOTBETCTBYIONIUX
TEKCTOB JJIsl YTCHHMSI, 337124 JUIsI
peleHvst, TPOOJIEMHBIX CUTyaIui
JUIsE OOCYXKJICHUS B KJIACCE;

* IPUMEHEHHE Ha YPOKE
MHTEPAKTUBHBIX ()OPM pabOTHI
yYaluXCcs: NHTEJUICKTYIbHBIX,
JICJIOBBIX, CHTYaI[HOHHBIX UTP,
CTUMYJTUPYIOITIX
MO03HABATEIbHYIO MOTHBAIIHIO
IIKOJIbHUKOB; JTUCKYCCHI,
KOTOPBIE JIAIOT YYaIUMCS
BO3MOXHOCTb PHOOPECTH OTIBIT
BEJICHUSI KOHCTPYKTHUBHOTO
JIMajiora;, TpyInmnoBoi paboThI UK
paboThI B mapax, KOTOpbIE y4aT
IIKOJIFHUKOB KOMaHIHOU padboTe
Y B3aMMOJCHCTBHIO C IPYTHUMH
NETbMH,

* BKJIIOYCHHE B YPOK UTPOBBIX
IpoIelyp, KOTOpble TOMOTAOT
MOJIIeP>KaTh MOTHBAIIHIO JIETEH K
MOJYYECHUIO 3HAHHIA,
HaJTQKWBAHUIO TO3UTHBHBIX
MEXJTHIYHOCTHBIX OTHOIIICHUH B
KJ1acce, IOMOTaroT YCTaHOBIICHUIO
J00posKenaTenbHON atMochepbl
BO BpeMs YpOKa,

* HTHUIIUUPOBAHKE U TIOJITICPIKKA




HCCIIEN0BATEIbCKON
NEeSITebHOCTH HIKOJIbHUKOB B
paMKax pealu3aluy UMU
WHAUBUYalbHbIX U IPYIIIOBBIX
HCCIIEI0BATENBCKUX IPOEKTOB,
YTO JJaCT IIKOJIbHUKAM
BO3MOXXHOCTH MPHOOPECTH HABBIK
CaMOCTOSITENTLHOTO PELICHHUS
TEOPETUYECKOM MPOOIIEMBI, HABBIK
TCHEPUPOBAHUS M 0(OPMIICHHS
COOCTBEHHBIX MJI€H, HaBBIK
YBaKUTEJILHOIO OTHOILIEHUS K
qyKHUM UAeIM, OOPMIIEHHBIM B
paboTax Ipyrux uccieoBatesnei,
HaBBIK ITyOJIMYHOTO BBICTYTIICHHS
repes ay IMTOpUen,
apryMEHTHPOBAaHUS H
OTCTaMBaHUs CBOEH TOUKHU
3peHus;

* HCIIOJIb30BaHNE
BOCIIUTATENbHBIX BOZMOXKHOCTEH
cofiepKaHusl PUUKHU IS
MOJITOTOBKH 00YYaIOIIMXCS K
000CHOBAaHHOMY 3pe€JIOMY BBIOOPY
npodeccuu, yI0BIETBOPSIONIEMY
KaK JIMYHBIC MHTEPECHI, TaK U
00111eCTBEHHbIE TOTPEOHOCTH U
3aIrpoChl PhIHKA.

Uroro no pazgeny

24




Paznea 4. JIEKTPOJANHAMUKA

4.1

4.2

DJIEKTpOCTaTUKa

TlocTostHHBII
3JIEKTpUUECKUN TOK. TOKH B
pa3IUYHBIX cpelax

11

12

bu6nmoreka [IOK
[https://m.edsoo.ru/7 |

| f41bf72|

bubnunoreka LIOK
[https://m.edso0.ru/7 |

| f41bf72|

* MOBbIIICHNE (HYHKINOHATBEHOM
YUTATEITHCKON KOMIICTCHIIUN
o0OyJaromuxcs;

* YCTAHOBIICHUE JIOBEPUTEIHHBIX
OTHONICHUN MEXIY YIUTEIIEM H
€ro y4eHUKaMH,
CIOCOOCTBYIOIIUX TO3UTUBHOMY
BOCTIPUATHIO YUAITUMUCS
TpeOOBaHUil U IPOCHO yUUTE,
MIPUBJICYCHUEC BHUMAHS
IIKOJILHUKOB K IICHHOCTHOMY
aCIIeKTy II0JIy4aeMOU Ha ypOKe
COLMAJIbHO 3HAYUMOM
nH(popMalel — UHUIMUPOBAHUE
ee 00CYXIeHHs, BEICKA3bIBAHUS
y4YaluMHCs CBOETO MHEHUS TI0 ee
MOBOJTY, BEIPAOOTKHU CBOETO K HEl
OTHOIIICHUS;

* HCIIOJIb30BAHNE
BOCITUTATEILHBIX BO3MOXKHOCTEH
coJiep)aHusl y4eOHOTO TIpeaMeTa
4yepe3 mo100p COOTBETCTBYIOMINX
TEKCTOB JJIsl YTCHUs, 3a7a4 JJIs
penieHus, mpoOJIeMHBIX CUTYyalul
ISt 00CYKJIEHUS B KIIacce;

* MpUMEHEHHNE Ha YPOKe
WHTEPAKTUBHBIX (POpM pabOTHI
yUYalUXCs: UHTEJUIEKTyalIbHBIX,
JIEJIOBBIX, CUTYaI[MOHHBIX UTP,



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

CTUMYJIUPYIOLINX
[103HABATEIbHY0 MOTHBALUIO
LIKOJIBHUKOB; TUCKYCCHIA,
KOTOpBIE JAIOT yYAIIUMCS
BO3MOXXHOCTh IPUOOPECTH OMBIT
BEJICHUS] KOHCTPYKTUBHOTO
JMajiora;, TpynmnoBoi paboThl UK
paboThI B apax, KOTOpbIE yyaT
IIKOJILHUKOB KOMaHAHOU padboTe
Y B3aUMOJICUCTBUIO C IPYTUMU
JI€TbMU;

* BKJIFOUEHHE B YPOK UTPOBBIX
MpoLeayp, KOTOPbIe IOMOTat0T
MOIEPKATh MOTUBALIUIO JETEU K
TIOJTYYEHHIO 3HAHUH,
HaJa)KMBAaHUIO MO3UTUBHBIX
MEXJINYHOCTHBIX OTHOIIIEHUH B
KJIacce, IOMOTaloT YCTaHOBJIEHUIO
N00poskenaTenbHON atMochepbl
BO BpEMs ypOKa,

* THULIMMPOBAHME U NOJIEPKKA
HCCIIEN0BATEIIbCKOM
JeSITEIbHOCTH IIKOJIbHUKOB B
paMKax peanus3aniuy UMH
WHAUBUAYATbHBIX U FPYIIIOBBIX
HCCIIeIOBATEeNIbCKUX IPOEKTOB,
YTO AACT HIKOJBHUKAM
BO3MOKHOCTh IPHOOPECTH HABBIK
CaMOCTOSITEJILHOTO PEIICHHUS
TEOPETUYECKOM MPOOIEMBI, HABBIK




TeHEPUPOBAHUS M 0(OPMIICHHS
COOCTBEHHBIX UJIeH, HABBIK
YBXUTEIHLHOTO OTHOLICHUS K
Yy>KUM HIeIM, OPOPMIICHHBIM B
paboTax qpyrux uccieaoBarenei,
HAaBBIK ITyOJIMYHOTO BBICTYTUICHUS
repes ay IMTOpUEH,
apryMCHTHPOBAHMSI U
OTCTaMBaHUs CBOEH TOUKHU
3peHHS;

* ICIIOJIb30BAHHE
BOCTIMTATEIbHBIX BO3MOXKHOCTEH
coJiep:kaHus (GU3HKHU AJIs
MOJITOTOBKH 00YYaIOIIMXCS K
000CHOBaHHOMY 3pEJIOMY BBIOOPY
npodeccuu, y10BIETBOPSIONIEMY
KaK JITYHBIC HHTEPECHI, TaK U
oO11ecTBeHHbIE TOTPEOHOCTH U
3ampochl PhIHKA.

Hroro mo pazmeny 23

PeszepBHOE Bpemst 0

OBIIEE KOJIMYECTBO YACOB

[10 ITPOI'PAMME 68




11 KJIACC

Ne
n/n

Pazgen 1. JIEKTPOANHAMUKA

HaumenoBanue pa3jie/io

H TEM IIPpOrpaMmbl

KoanuyecTBO 4acoB

Bcero
padoThbI

KonTpoabubie

IIpakTyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

BocnurareabHbIH
ACHEeKT

11

MaruauTHoe noJe.
DNIeKTpOMarHuTHas
WHTYKIHSI

11 2

bubmnoreka IIOK

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

* IOBBILICHUE
(GyHKIMOHATBHON
YUTATEIbCKON
KOMITETEHIINH
oOyJaromuxcs;

* YCTaHOBJIEHUE
JIOBEPHUTEITBHBIX
OTHOILEHUN MEXKY
YUUTENIEM H €ro
yUeHUKAMH,
CHOCOOCTBYIOLINX
HO3UTHBHOMY
BOCTIPHSITHIO
yUaIIUMUCS
TpeOoBaHUM U
MPOCHO yUuuTes,
MIPHUBIICUYCHUE
BHUMAaHUs
IIKOJIbHUKOB K
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[IEHHOCTHOMY
aCHeKTy
MOJIy4aeMoil Ha
ypOKe COLUaIbHO
3HAYUMOM
uHpopManuein —
WHUIIUHPOBAHUE €€
o0cyxaeHus,
BBICKa3bIBAHUS
YYaIuMHUCS CBOETO
MHEHHUS 110 ee
MOBOJTY, BEIPAOOTKHU
CBOETO K HEMl
OTHOIICHHUS;

* WCIIOJTb30BAHKE
BOCTIMTATEIIHLHBIX
BO3MOXHOCTEN
COJIepIKaHUS
y4eOHOro npeaMeTa
yepes noadop
COOTBETCTBYIOIINX
TEKCTOB JIJIsl YTCHUH,
3aJ1a4 JUTsl peIeHHS,
MPOOIEMHBIX
CUTYaLMi JJIst
00CyXeHUS B
KJacce;

* IpUMEHEHUE Ha

ypoke
HWHTCPAKTUBHBIX




¢dhopm paboTHI
yYanmxcsi:
MHTEJJICKTyaJIbHBIX,
JIEJIOBBIX,
CUTYallMOHHBIX UTD,
CTUMYJIHPYIOIIHX
MO3HABATEIHHYIO
MOTHBAIUIO
IIKOJIbHUKOB,
JIUCKYCCUM, KOTOpbIE
JAI0T y4alluMCst
BO3MOKHOCTh
PUOOPECTH OIIBIT
BCACHHS
KOHCTPYKTHUBHOTO
JIMajora; rpynioBoi
paboThl UM pabOTHI
B T1apax, KOTOpbIE
y4ar IKOJbHUKOB
KOMaHJHOHU paboTe u
B3aUMOICHUCTBUIO C
JIPYTUMU JETHMU,;

* BKJIFOUCHHE B YPOK
WUTPOBBIX TPOIIETYP,
KOTOPBIE TIOMOTAIOT
MO/IePXKaTh
MOTHBAIUIO JEeTECH K
MOJTYYECHUIO 3HAHHI,
HaJIaXKUBAHUIO
ITO3UTHBHBIX




MEKIIMIHOCTHBIX
OTHOIIICHU B
KJ1acce, MOMOTarT
YCTaHOBJICHHIO
JT0OpOo’KeIaTeIbHOM
aTMocdepsl BO
BpEMS YPOKa;

* HHUIIUUPOBAHHE U
MOJIICPIKKA
HCCIIEIOBATEIbCKOM
JeSITeIIbHOCTH
IIKOJIBHUKOB B
paMKax peaiu3anuu
UMHU
UHIUBUAYAIbHBIX
IPYIMITOBBIX
UCCJICIOBATEILCKUX
MIPOEKTOB, YTO JIACT
HIKOJIbHUKAM
BO3MO>XHOCTh
pUOOPECTH HABBIK
CaMOCTOSITENTLHOTO
pelIeHus
TEOPETUYECKOMN
poOJIeMbI, HABBIK
TeHePUPOBAHUS U
oopmIIeHUS
COOCTBEHHBIX UJIEH,
HaBBIK
YBAXKHUTEIHLHOTO




OTHOIICHUS K UyKUM
uaesM,
0(OpMJICHHBIM B
paboTtax apyrux
HCCIIeq0BaTENEH,
HaBBIK Ty OJIMYHOTO
BBICTYIUICHHUS TTEPE]T
ayAUTOpPHEH,
apryMEHTHPOBAHHSI
Y OTCTAauBaHUs
CBOECH TOUKH 3pPEHHUS;
* ICIIOJIb30BaHKE
BOCIIUTATEIbHBIX
BO3MOXHOCTEN
cojiepxanus GpU3NKu
JUTSI TIOATOTOBKH
00y4Jaromuxcs K
000CHOBaHHOMY
3pesiomMy BeIOOpY
npocdeccun,
YIOBJIETBOPSIOLIEMY
KaK JTINYHbBIE
WHTEPECHI, TaK U
00IIIeCTBEHHBIE
MOTpeOHOCTH U
3aMpoCHl PhIHKA.

Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHu4ecKue u 9 Bbubnuoreka LIOK * [IOBBIIICHHC




AJIEKTPOMATrHUTHBIC
KOJIeOaHus

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

Mexanuueckue n
2.2 5

SJICKTPOMArdMuTHBIC BOJIHBL

2.3 Onruka 10

bu6nmoreka [IOK
[https://m.edsoo.ru/7f41c97c|

bubmuoreka [{OK
[https:/m.edsoo.ru/7f41c97c|

(yHKIIMOHATTLHON
YHUTATEIbCKOM
KOMITETEHILIUU
oOyyJaronuxcs;,

* YCTaHOBJICHUE
JIOBEPUTEIBHBIX
OTHOIIEHUN MEXIY
YUYHUTEIIEM U €ro
YYCHUKAMH,
CIOCOOCTBYIOIIUX
MO3UTUBHOMY
BOCITPHUSATHIO
yYalUMUCS
TpeOoBaHUil U
npock0 yuuTens,
MIPUBJICUCHHE
BHUMAaHHUS
MIKOJILbHUKOB K
LHEHHOCTHOMY
acCIeKTy
II0JIy4aeMoOM Ha
YPOKE COLIUAIIBHO
3HAYUMOM
nHpopmanuen —
WHUIIMMPOBAHUE €€
o0cyxaeHus,
BBICKA3bIBAHUS
YyYaIIUMHCS CBOETO
MHCHHS 110 €€
MOBOJTY, BEIPAOOTKHU



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

CBOETO0 K HEW
OTHOIICHUS;

* IICIIOJIb30BaHHE
BOCIHUTATEIbHBIX
BO3MOKHOCTEH
COJIepIKaHUs
y4eOHOro npeaMera
gepes 1moadop
COOTBETCTBYOIIHX
TEKCTOB JIJIsl YTCHUH,
3a/1a4 JUIsl pelIeHus,
POOJIEMHBIX
CUTyalui s
o0CyXJIeHUS B
KJ1acce;

* IpUMEHEHUE Ha
ypoKe
WHTEPAKTUBHBIX
¢dbopM paboThI
yYaIuXcs:
UHTEIJICKTYalbHBIX,
JIEJIOBBIX,
CUTYaIlMOHHBIX TP,
CTUMYJTUPYIOITIX
MTO3HABATEIIHHYIO
MOTHBAIIHO
HIKOJEHUKOB,;
JIIUCKYCCUM, KOTOpbIE
JAIOT yYaIIuMCS
BO3MOXXHOCTh




PUOOPECTH OTIBIT
BEJICHUS
KOHCTPYKTHUBHOI'O
JIMajora; rpynioBoi
paboThI WM pabOTHI
B 1apax, KOTOpbIE
y4ar MKOJbHUKOB
KOMaHAHOH padoTe u
B3aUMO/ICHCTBUIO C
JIPYTUMU JETHMU,;

* BKJIFOUEHHE B YPOK
UTPOBBIX MPOLEAYD,
KOTOpPbIE€ TIOMOTAI0T
nojJiepkKaTh
MOTHBAITHIO JeTEH K
MOJTYYEHUIO 3HAHHIA,
HaJaXXHUBAHUIO
MO3UTHUBHBIX
MEXITMYHOCTHBIX
OTHOILIEHUHN B
KJIacce, IOMOTaroT
YCTaHOBJIEHUIO
T0OpOoKeIaTeTbHOM
aTMocdepsl BO
BpeMs ypOKa,

* UHUITUUPOBAHUE U
NOJJIepKKa
HCCIIEIOBATEIBCKOU
JeATETbHOCTH
IIKOJIbHUKOB B




pamMKax peanu3aruu
UMU
VHIMBUIYAJIbHBIX U
TPYIIOBBIX
UCCJIEIOBATEILCKUX
MPOEKTOB, UYTO JTACT
HIKOJIHUKAM
BO3MOYXHOCTh
IPHOOPECTH HABBIK
CaMOCTOSITEIIEHOTO
peleHus
TEOPETUYECKOMN
po0OJieMbl, HaBBIK
TeHepUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX UIEH,
HaBBIK
YBOXKHUTEIHLHOTO
OTHOIICHUS K Uy>KUM
UzesIM,
0(OPMIICHHBIM B
paboTtax npyrux
HUCCIIeoBaTeNEeH,
HaBbIK TyOJIMYHOTO
BBICTYIUICHHUS TTEPe]T
ayAUTOpHEH,
apryMEHTUPOBAHHUS
U OTCTAauBaHUS
CBOEU TOYKH 3pCHMUS;
* HCIIOIh30BaHHE




BOCIIMTATCIbHBIX
BO3MO>KHOCTEH
cojiepkaHus GU3UKH
IIJI HOATOTOBKH
00ydJaromuxcs K
000CHOBaHHOMY
3penomy BBIOOpY
npodeccun,
YJIOBJICTBOPSIOLIEMY
Kak JINYHBIC
UHTEPECHI, TaK
00ILIIeCTBEHHBIE
MOTPEOHOCTH U

3aMpoChl PhIHKA.

Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJIBHOCTH

* [IOBBLIIICHNE
HKIIMOHAJIbHOU
OCHOBEI cielIMaIbHON bubmmoreka IIOK Pyncu o
3.1 4 1 YUTATENbECKON
TE€OPUU OTHOCUTEILHOCTH [https://m.edsoo.ru/7f41c97c|
KOMIIETEHIIUH
oOyJaromuxcs;
Uroro no pazgeny 4
Pa3nea 4. KBAHTOBAS ®U3UKA
41 DJIEeMEHTHI KBAaHTOBOU 5 bubnuorexa [JOK * [IOBBILICHUE
' ONTHKH |https://m.edsoo.ru/7f41c97c|  pynxrmonansHOI
Bbu6mmoteka 1IOK YUTATEIbCKOU
4.2 Ctpoenue aroma 4
P [https://m.edsoo.ru/7f41c97c| KOMIETEHUMH



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

4.3

ATOMHOE SApO

bubmuoreka [{OK

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

o0yJaromuxcs;

* YCTaHOBJICHUE
JIOBEPUTEIIHHBIX
OTHOIIECHUN MEXITY
YYHUTEJIEM U €T0
YYCHUKAMH,
CIOCOOCTBYIOIIUX
MO3UTHBHOMY
BOCTIPUSTHIO
YYaIUMUCS
TpeOOBaHUH U
IpOCKO yuuTens,
MIPUBJICUCHHE
BHUMAaHUS
IIKOJBHUKOB K
IIEHHOCTHOMY
aCTeKTy
MOJTy4aeMoil Ha
ypOKe COLIUaIbHO
3HAUYNMOM
uHpopmanuen —
WHUIINHPOBAHUE €€
o0cyxaeHus,
BBICKA3bIBAHUS
YYaIuMHUCS CBOETO
MHEHUS I10 €€
MOBOJTY, BEIPAOOTKHU
CBOETO K Hel
OTHOIIICHUS;

* UCIIOJIb30BaHUE



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

BOCTIMTATEIIHHBIX
BO3MOXHOCTEH
coJlepKaHus
y4eOHOTro mpeameTa
yepes3 moaoop
COOTBETCTBYOIINX
TEKCTOB JIJIsl YTCHUH,
3a/1a4 JUIsl peIIeHHS,
IPOOJIEMHBIX
CUTYyaLMM JJIst
o0cCyXIeHUs B
KJ1acce;

* IpUMEHEHUE Ha
ypOKe
WHTEPAKTUBHBIX
dhopm paboThI
YYaITuXCs:
WHTEIICKTY ITbHBIX,
JIEJIOBBIX,
CUTYallMOHHBIX UT,
CTUMYTHUPYIOITIX
MO03HABATENIbHYIO
MOTHBAIIHIO
IITKOJIbHUKOB;
JIUCKYCCUI, KOTOpPbIE
JAIOT YYaIIHMCS
BO3MO>XHOCTh
PUOOPECTH OTIBIT
BEJICHUS
KOHCTPYKTHUBHOTO




JIAaJIora; rpyInmnoBoOi
paboThI WM pabOTHI
B I1apax, KOTOpbIE
y4ar MKOJIbHUKOB
KOMaHAHOHN padoTe u
B3aMMO/JICHCTBUIO C
JIPYTHMH JIETHMU,

* BKJIIOUCHHE B YPOK
UTPOBBIX MPOIICIYP,
KOTOPBIC TOMOTAIOT
MOJIIEPKATh
MOTHBAIIHIO JIeTEH K
MOJTyYEHUIO 3HAHUH,
HAJTKUBAHUIO
MO3UTHBHBIX
MEKIIMIHOCTHBIX
OTHOIIEHUI B
KJIacce, MOMOTaroT
YCTaHOBJICHUIO
no0poxkenaTeTbHON
aTMocdepsl BO
BpEMS YPOKa;

* HHUIIMAPOBAHHE U
MO IJIEPIKKA
HUCCIIE0OBATEILCKON
NESATSIIEHOCTH
IIKOJIEHUKOB B
pamMKax peanu3aiuu
UMU
WHIMBUIYQIbHBIX U




TPYyTIOBBIX
UCCJIEIOBATENBCKUX
IIPOEKTOB, UTO JACT
HIKOJIbHUKAM
BO3MO>XHOCTh
npruoOpeCcTH HaBBIK
CaMOCTOSITEIIEHOTO
pereHus
TEOPETUYECKOMN
POOJIEMBI, HaBBIK
TeHepUPOBAHUS U

o opMIIeHHUS
COOCTBEHHBIX UJIEH,
HaBBIK
YBKUTEILHOTO
OTHOIICHHS K UYKHM
UIesm,
0(OPMIICHHBIM B
paboTax qpyrux
Hcciaeg0BaTeNneH,
HaBBIK TyOJIMYHOTO
BBICTYTIJICHUS TIEpe]
ayIUTOpHUEH,
apryMEHTHPOBaHUS
Y OTCTaWBaHUS
CBOEH TOYKH 3pEHUS,;
* HCIIOJIb30BaHUE
BOCTIUTATEIbHBIX
BO3MOKHOCTEHN
cofepxkaHus GU3NKU




JUTSI TIOATOTOBKH
00ydJaromuxcs K
000CHOBaHHOMY
3pesioMy BBIOOpY
npodeccum,
YIOBJICTBOPSIOLIEMY
KaK JINIHBIC
UHTEPECHI, TaK U
00LIeCTBEHHbIE
HOTPEOHOCTH U
3aIpOChI PhIHKA.

Hroro no pazneny

Pazgen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

15

5.1

DneMEHTHI aCTPOHOMUU U
acTpodU3UKH

bubmuoreka [{OK
[https://m.edsoo.ru/7f41c97c|

* TIOBHITIICHHE
(yHKIIMOHATTEHOM
YUTATEJIbCKON
KOMTICTCHITHH
oOyJaronuxcs;

* IICTIOJIH30BAHHE
BOCTIMTATEIHHBIX
BO3MOYKHOCTEHN
COJIepKAHUS
y4eOHOro npeaMeTa
yepes3 moa0op
COOTBETCTBYFOIIHX
TEKCTOB JIJIsl YTCHUH,
3a/1a4 JIsl peIeHus,
POOJIEMHBIX
cUTyanui s



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

00CyXIeHUS B
KJ1acce;

Hroro no pazneny

Pazgen 6. OBOBIIAIOIIEE IIOBTOPEHUE

7

* WCIIOJTb30BAHKE
BOCTIMTATEIIHLHBIX
BO3MOXHOCTEH
COJICpKAHUS
y4eOHOTO MpeaMeTa
yepes moa0op

6.1 O06o01maro1iee MOBTOPEHNE 7 |§£§5HE§1T:§;£8/I§ FATcoTq] COOTBETCTBYIOIUX
TEKCTOB JJIsl YTEHUS,
3a1a4 IS pelIeHus,
POOJIEMHBIX
CUTYaLMM JJIst
o0CyXIeHUs B
KJacce;

Hroro no pazneny 7
PeszepBHOe Bpemst 0
OBLIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME



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

ITOYPOYHOE INTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tewa ypoxa Bcero Konrpoapipie  JlaGopatopuie u3yuyeHHsi o0Opa3oBaTe/bHbIE
padoThI padoThI pecypenI
®dusnka — HayKa o IPUPOJIE.
1 HayuHnble MeTO1bI TO3HAHUS 1 05.09.23 lﬁgfgg&fgggﬁ}:ﬂ)cgzezl
OKpYKaroIlero Mupa
Posne u MecTo ¢pu3uku B
5 (hopMHUPOBaHUH COBPEMEHHOM 1 07.09.23 bubnnorexka [JOK
Hay4HOM KapTHHBI MUDA, B [https://m.edsoo.ru/ff0c33e6|
MIPAKTUYECKON JeSITeIbHOCTH JTIOAEH
MexaHnuecKoe JBHKEHHE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO
3 neukeHusd. [lepemenienue, CKOpocTsb, 1 1 12.09.23 lﬁgfgiﬁfee;(;grou}:foc%osl
yckopenue. CTapToBasi KOHTPOJIbHas
paborta
4 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 14.09.23 bubnnorexa [JOK
JBIKCHHE [https://m.edsoo.ru/ff0c3620|
5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 19.09.23 bubnnorexa [JOK
JIBIDKEHHE [https://m.edsoo.ru/ff0c372¢
6 CBoboaHOE TazieHne. Y CKOpeHue 1 1.09.23 bubmmoreka [JOK
CBOOOJIHOTO T1a/ICHHS [https://m.edsoo.ru/ff0c39cc|
KpuBosnuneliHoe ABHKEHHE.
7 JIBr>KeHHE MaTepuaabHOU TOYKHU 10 1 26.09.23 bubmorexa [JOK

OKPY>KHOCTH

[https://m.edsoo.ru/ff0c3adal



https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c3508
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[Tpuniun oTHOCUTENBbHOCTH ["anumnes.

8 HNuepimanbHble CUCTEMBI OTCUETA. 28.09.23 lﬁgfi;;fg;gﬁ}:foc?)b%l
[Tepsriii 3akoH HeroTOHA
Macca tena. Cuna. [Ipunuun BuGmiorexa LOK

9 CyNepIIO3UIMK CWI. BTOpoi 3akoH 03.10.23 [hitpsim.edsoo.ru/foc3beg]
HeroTona miis MatepuanbHOU TOYKH

10 Tpetuii 3akon HeroToHa niis 05.10.23 bubnnorexa [JOK
MaTepHAaIbHBIX TOYEK [https://m.edsoo.ru/ffOc3bes|
3aKkoH BceMUpHOro TaroteHus. Cuna Bu6morexa [JOK

11 Tsokectu. [lepBas kocMudeckas 10.10.23 IRitps://m.edso0. r/FOG3d00]
CKOpOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec 121023 bubnnorexa [JOK
Tena [https://m.edsoo.ru/ff0c3e18|
Cuna tpenus. KoadduuneHnt tpenus. BuGmiorexa LIOK

13 S;T:;jg:gj;e;:; ;1531:: JIBHACHIH 17.10.23 [https://m.edsoo.ru/ff0c3f76)|
[TocTynarenbHoOe U BpalaTelbHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. 19.10.23 bubnmnoreka [JOK
Mowmenr cuibl. [Tnedo cusl. Vcmous [https://m.edsoo.ru/ff0c41a6|
paBHOBECHS TBEPAOTO TEla
NMnynsc MaTepuanbHOU TOUKH,

15 CHUCTEMbI MaTEpUAJIbHBIX TOYEK. 24.10.23 bubnuorexa [IOK
MMy sibC Critbl. 3aKOH COXPaHEHHUS [https://m.edsoo.ru/ff0c43d6)|
UMIyJbca. PeakTHBHOE TBUKCHUE
PaboTa 1 MOITHOCTH CHIIBIL.

16 Kunernueckas 3Heprusi MaTepuaabHON 26.10.23 bubnnorexa [JOK

ToukH. TeopeMa 00 U3MEHEHUHN
KMHETUYECKOU SHEPrUu

[https://m.edsoo.ru/ff0c4502|



https://m.edsoo.ru/ff0c3be8
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17

18

19

20

IToreHnumanpHas SHEPTHsL.
IloTenunanbHas 3HEPIUs ynpyro
ne(popMHUPOBaHHON NPY>KUHBI.
ITorennuanbHast sHEprus Tena BOIU3U
IIOBEPXHOCTU 3eMJIU

IloTenumaabHble U HEMOTEHIIMAJIbLHEIE
cuibl. CBsI3b pabOTHI
HEMOTEHIUAIBHBIX CHUJI C U3MEHEHHEM
MEXaHWYECKON YHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOM
SHEPTUH

JlaGopartopHnas pabora
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
M3MEHEHHEM MEXaHUYECKOM SHeprun
TeJa Ha MPUMEPE PaACTSIKECHHUS
PE3UHOBOTO KI'yTa»

KonTponbhas pabota mo Teme

«Kunemartuka. /[nHamuka. 3aKOHBI
COXpaHEHUsI B MEXaHUKE»

07.11.23

09.11.23

14.11.23

16.11.23

bubmuoreka [JOK
[https://m.edsoo.ru/ff0c461al

bu6mmoreka [IOK
[https://m.edsoo.ru/ff0c478c|

bu6mmoreka [IOK
[https:/m.edsoo.ru/ff0c4b74|

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIISIPHO-
KUHETUYECKON Teopuu. bpoyHoBCKOE
nskenue. Auddyzus

21.11.23

bu6mmoreka [IOK
[https://m.edsoo.ru/ff0c4dc?)

22

Xapakrtep JBUKEHUS U
B3aUMO/ICMCTBUS YaCTHUL] BELIECTBA.
Mojenu cTpoeHus ra3osn, XKUIKOCTEH
U TBEPIBIX TEN

23.11.23

23

Macca monekyn. Konuyecto
BemiecTBa. [locrosunas ABoraapo

28.11.23

24

TermoBoe paBHOBecue. TemnepaTtypa

30.11.23



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

u e€ usmepenue. Illkana remneparyp
Henscns

WUneansueiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypasuenune MKT 051223 [https://m.edsoo.ru/ffOc4fde|
AOGcoioTHas TeMIiepaTypa Kak Mepa

26 CpeaHEel KHHETUYECKON SHEPruun 07.12.23 bubmuoreka [JOK
JBHKCHHS MOJICKYJL. Y paBHEHUE [https://m.edsoo.ru/ff0c511e|
MenneneeBa-Kianeipona

27 3akoH JlanbToHa. ["'a30BbIe 3aKOHBI 12.12.23
Jlaboparopnas pabota

28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY 14.12.23
napaMeTpamM# COCTOSIHUS
Pa3peKCHHOTO ra3a»

29 W3omporneccsl B uaealibHOM raze u ux 19.12.93 bubnuoreka [IOK
rpaduuecKoe NpeacTaBIeHue [https://m.edsoo.ru/ff0c570g|
BHyTpeHHsIs SHEpTHs
TEPMOJIUHAMHYECKON CUCTEMBI U

30 crocoObl €€ n3meHeHus. KomnuecTBo 21.12.23 bubmuoreka [JOK
TEIJIOTHI U paboTa. BHyTpeHHss [https://m.edsoo.ru/ff0c5952|
SHEPIUsl OTHOATOMHOTO HEaTHLHOTO
raza

bu6mmoreka [JOK

31 Braer Tennonepenasu 26.12.23 [https://m.edsoo.ru/ff0c5c36)|
VY nenbHas TEIIOEMKOCTh BEIIECTBA.

39 KonugecTBo TemnoTs! npu 98.12.23 bubmmorexa [JOK
Teruionepeaye. AnnadaTHbIH [https://m.edsoo.ru/ff0c5c36|
mporiecc

33 [TepBsIii 3aKOH TEPMOJUHAMUKH U €TO 09.01.24 bubmuoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

IMPUMCHCHHUC K U30IIponcccamMm

[https://m.edsoo.ru/ffOc5efc|

HeoOpaTtumocTs nporeccoB B

bu6mmoreka [JOK

34 .B i 11.01.24
HPHPOZE. BTOPOH 3aKOH [Ritps //m.eds00.ru/ff0c6230)]
TEPMOTUHAMHKH

35 [Tpuniun nevicrBus u KII1/I TernmoBoi 16.01.24 bubmuoreka [JOK
MaIHHBI o [https://m.edsoo.ru/ff0c600a

36 uxn Kapuo u ero KI1/] 18.01.24

37 DKOJIOTHYECKHE TTPOOIEMbI 93.01.24
TEIUIOPHEPTEeTHKH

38 O6o6maromuit ypok «MosnekymspHas 25.01.24 bubnuorexa [JOK
¢usrka. OCHOBBI TEPMOTUHAMHUKH o [https://m.edsoo.ru/ff0c6938|
KonTponbhas pabota no teme Bu6 LIOK

uoIMoTEKA

39 M .0 30.01.24
«Mouetysptas pusika. OcHOBHI [https://m.edsoo.ru/ff0c6a50|
TEPMOTTHAMHKI»

40 [TapooOpa3zoBaHue 1 KOHJAEHCAIIMSL. 01.02.24 bubnuoreka [IOK
VciapeHue u KUMeHue o [https://m.edsoo.ru/ff0c63b6|
AOCONIOTHAS M OTHOCUTEJbHAS

41 BJIYKHOCTh BO3yXa. HachlleHHbIN 06.02.24 bubmorexa [TOK

Ayxa. B o [https://m.edsoo.ru/ff0c64d8|
nap
Teépnoe Teno. Kpucraminueckue u
amMopdHbIe Tena. AHU30TPOTIHSI
42 CBOMCTB KpucTauioB. JKujakue 08.02.24 bubmorexa [TOK
P A o [https://m.edsoo.ru/ffOc65f0)
kpuctauibl. COBpeMEHHBIC
MaTepHaIbI
[InaBnenue u KpucTamIA3anusl. BuG 10K
uoIMOTEKA

43 Y . 13.02.24

ACHPHA TEHIOTA TUTABICHI [https://m.edsoo.ru/ff0c6708|
Cyb6numarust
44 VYpaBHEHHE TEIJIOBOTO OajiaHca 15.02.24 bubnuorexa [JOK
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OnexTpusanus Tea. DIEeKTPUIECKUl

[https://m.edsoo.ru/ff0c6820|

bubmuoreka [JOK
45 3apsj. [[Ba Buga 9JeKTpUUECKUX 20.02.24
3a§x§o§ A P [https://m.edsoo.ru/ffOc6bcc]
[IpoBOIHUKH, TUBTEKTPUKH U
46 MOJIyIIPOBOJIHUKH. 3aKOH COXPaHEHUS 22.02.24 bubmoreia OK
A eKTPHYECKOrO 3apsa [https://m.edsoo.ru/ffOc6bcc|
BzaumopeiictBue 3apsiioB. 3akoH BuG OK
47 Kynona. Todyeunslil aeKTpudecKui 27.02.24 nommotexa [
sapsn [https://m.edsoo.ru/ffOc6eed|
Hanps:k€HHOCTE 3IIEKTPHUUECKOTO
48 nons. [IpuHIun cynepno3unuu 29.02.24 bubnnorexka [JOK
SJIEKTPUYECKHUX TTOJIeH. JINHUK o [https://m.edsoo.ru/ffOc6df2|
HANPSKEHHOCTH
Pabota cuit 31eKTpocTaTHYeCcKOro Bu6 OK
49 nond. [Torenmnuan. PasHocTs 05.03.24 nbmmorexa [
HOTCHIHATO [https://m.edsoo.ru/ff0c6f00
[TpOBOIHWKY M TUIJICKTPUKH B
PoBoa A P bu6mmoreka [IOK
50 3IEKTPOCTATUYECKOM II0JIE. 07.03.24
[https://m.edsoo.ru/ff0c7018|
JManekTpuydeckast IpOHUIAEMOCTh
N bubmuorexa [JOK
51 OnexrpoémkocTs. Konnencaro 12.03.24
ttps://m.edsoo.ru/ffOc
P 8 P Atips-//m eds00 ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO BuG OK
52 KOHJIEHCAaTOpa. DHEPrus 3apsKEHHOTO 14.03.24 nosmotexa Il
KOFIeHCATOp [https://m.edsoo.ru/ff0c72cO
53 JIa6opaT"0pHasI paborta "I/I3Mepel1'me 10.03.24
ANEKTPOEMKOCTH KOHEHCAaTOpa
o4 [IpuHuuI neicTBUS U IPUMEHEHHE 21.03.24
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KOH/JIEHCATOPOB, KOMMMPOBAIHLHOTO
amnmnapara, CTpyWHOTO MPUHTEPA.
DneKTpocTaTHuecKas 3aluTa.
3a3eMIIeHHe AJIEKTPOIPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conporunenue. 3akon Oma it
y4acTKa 1enu

02.04.24

56

[TocnenosarenbHOE, apaieabHOE,
CMEIIIaHHOE COEIMHEHNE
npoBoAHUKOB. JlaboparopHas paboTa
«/3yueHue cMelaHHOro COeAMHEHUS
PE3UCTOPOB»

04.04.24

bu6mmoreka [IOK
[https://m.edsoo.ru/ff0c74f0

S7

PaboTta u MOIITHOCTD ANEKTPUYECKOTO
Toka. 3akoH Jlxoys-Jlenna

09.04.24

bu6mmoreka [IOK
[https://m.edsoo.ru/ff0c7838|

58

3akon OMa 151 TOJTHOM (3aMKHYTO# )
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenune DJIC ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS»

11.04.24

bu6nmoreka [JOK
[https://m.edsoo.ru/ff0c7ae0|

59

60

DJIEKTPOHHAS MPOBOJIUMOCTh TBEPBIX
METaJJIOB. 3aBUCUMOCTD
CONIPOTHUBJIEHUS] METAIIJIOB OT
TemnepaTypbl. CBEpXITPOBOAUMOCTD

DIEeKTPUYECKUI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB

16.04.24

18.04.24

61

[TomynpoBOAHUKH, UX COOCTBEHHAS U
IIpUMeCHast MpoBoauMoOcTh. CBOMCTBa

23.04.24

bu6mmorexa [{OK
[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

p—~n-nepexona. IlomynpoBogHUKOBBIE

pUOOpPHI
OnekTpru4eckuil TOK B pacTBOpax U

62 paciuiaBax 3JICKTPOJIUTOB. 1 25.04.24 bubnnorexka [HOK
DIEKTPOTUTHIECKASE TUCCOLHALIHS. [https://m.edsoo.ru/ff0c82bal
DneKkTpon3
DNEKTPUUYECKUH TOK B ras3ax.

63 CamoCTOsITeTbHBIN 1:1 1 30.04.24 bubmuoreka [JOK
HECaMOCTOSITENBHBIN pa3psia. MoHus. [https://m.edsoo.ru/ff0c84ae|
[Ina3zma
DnekTpu4eckue mpudopsl u

64 YCTPOMCTBA U MX MPAKTUIECKOE 1 07.05.24 bubnmnorexa LIOK
npumeHenue. [IpaBuiia TeXHUKH [https://m.edsoo.ru/ff0c86fc|
0e30macHOCTH

65 O6o6maromuii ypok 1 14.05.24 Bu6nmoreka [IOK
«DJIEKTPOANHAMHKA» [https://m.edsoo.ru/ff0c88be]
KonTponbHas pabota no teme

66 «9JIeI<TpOCTaTI:H<a. ITocTostHHBIN 1 16.05.24 bubnnorexa [JOK
areKTpudeckuii Tok. Toku B [https:/m.edsoo.ru/ffOc8a8al
pa3IUUHBIX CPEeaax»

67 'Il<OHTpOJ'II)Ha$I pa60T'el1 10 TEMeE 1 21.05.24 bubnnorexa [JOK

DIeKTPOTHHAMHKA [https://m.edsoo.ru/ff0c8c56|

PezepHblil ypok. O0o0maronuii ypox bubnuoreka [IOK

68 1 23.05.24
o Temam 10 kacca [https://m.edsoo.ru/ffOc8f6c|

OBHIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
[1]
Jlj;-n Tewma ypoka Bcero Kontpoabusie  Ipakrueckue IIJ[:;:CHHH :)Ig[()l:ll::)ll:fenbnme
padoThI padoThI pecypent
[TocTosiHHBIE MAarHUTBHI U X

1 B3auMoeiicTBUE. MarHuTHOE II0JI€E. 1 bub6nmoreka LIOK
BekTop MarHuTHON HHAYKIWUH. JIMHUK [https://m.edsoo.ru/ff0c9778|
MarHUTHON WHTyKIIUU
MaruuTtHoe 1noJje NpoBOJHUKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
BzaumoieiicTBE IPOBOJIHUKOB C [https://m.edsoo.ru/ff0c98fe|
TOKOM

3 JlaGopatopHnas pabora «M3yuenue 1 1 bubnnorexa [JOK
MarHUTHOTO TI0JIs KATYIIKH C TOKOM» [https:/m.edsoo.ru/ff0c98fe|
JlelicTBME€ MarHMUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas pabota 1 1 bubnuoreka [{OK
«ccnenoBanue AeHCTBUS [https:/m.edsoo.ru/ff0c9acO|
MMOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JlelicTBME MAarHUTHOTO TOJIST Ha

5 JBIOKYIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubnuotexa [JOK
Cuna Jlopenua. PaGora cuiibl [https:/m.edsoo.ru/ff0codf4|
Jlopenua
DJeKTpoMarHuTHasi UHAyKuus. [Totok

6 BEKTOpa MarHuTHOM uHAYKIHU. IJ1C 1

WHIYKUUU. 3aKOH AJIEKTPOMAarHUTHOM
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nHaykuuu dapanes

10

JlaGopaTopHas pabota
«HccnenoBanue sBICHUS
3JIEKTPOMArHUTHON MHIYKIIUW»

NunykTuBHOCTH. SIBIEHUE
camouHaykiuu. IJIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

TexHuueckue YCTpOﬁCTBa Hn ux
IIPUMCHCHHE. IIOCTOSHHBIC MAarHUTHI,
QJICKTPOMArHUThbI, JJICKTPOABHUIATCIIb,
YCKOPUTECIIN 3JICMCHTAPHBIX YaCTULI,
HHAYKIOMWOHHAA IICYb

O6o0maromuit ypok «MarautHoe
noJje. DIEKTPOMarHuTHasT HHIYKIHS»

bub6nmoreka [IOK
[https://m.edsoo.ru/ff0cal50

bu6nmoreka LIOK
[https://m.edsoo.ru/ff0ca600]

bubmmoreka IIOK
[https:/m.edsoo.ru/ff0cab82|

11

KonTponbHas padbota no teme
«MaruuTtHoe 1noe.
DNeKTpOMarHuTHasi UHIYKLUs»

bubmmoreka IIOK
[https://m.edsoo.ru/ff0cad58|

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmonndeckue
KoseOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpatieHne sHEprun

but6mmoreka [IOK
[https://m.edsoo.ru/ffOcafO6|

13

JlabopaTopHas pabota
«HccnenoBanne 3aBUCHUMOCTH
Mepro/ia MaJibIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MACChI Ipy3a»

14

Koneb6atenpnbliit KoHTYp. CBOOOIHBIE

bubnunoreka LIOK
[https://m.edsoo.ru/ff0ch820)
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OJICKTPOMArHMTHBIC KoJieOaHHs B
nacaJlbHOM KoJIeOaTEIbHOM KOHTYpC.
Amnanorus MCKIY MCXaHUYECCKNMU U
OJICKTPOMAariMTHBIMHA KoJIeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXPAaHCHUA SHCPIrUr B UACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
[https://m.edsoo.ru/ff0ch9c4|

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeIHYXIeHHBIC
MeXaHH4eCcKHe Koiebanus. Pe3onanc.
BrIHyKIeHHBIE 2JIEKTPOMArHUTHBIC
KosiebaHus

bubnunoreka LIOK
[https://m.edsoo.ru/ff0cbb86)|

17

[lepemennsblii Tok. CUHYCOUJANbHBIN
MEepEeMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKa. AMIIIMTYTHOE U
JIEWCTBYIOIIEE 3HAYEHNUE CUIIBI TOKA U
HaIpsKEeHUs

bubmmoreka IIOK
[https://m.edsoo.ru/ffOcbd34|

18

19

20

Tpauchopmarop. IIponssozactso,
nepenaya v norpedieHne
JIEKTPUYECKON IHEPTUN

Y CTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHNE 3JIEKTPUIECKOTO 3BOHKA,
reHepaTropa NepeMEeHHOr0 TOKa,
JIMHU 3JIeKTponepeaady

DKOJIOTHYECKHE PUCKU IIPH
IIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynbTypa ucnonb3oBanus
ANEKTPOIHEPTHH B MOBCEAHEBHON
KU3ZHU

bubnunoreka LIOK
[https://m.edsoo.ru/ff0cc324|



https://m.edsoo.ru/ff0cb9c4
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MexaHnudeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopoctsb

bubnunoreka LIOK

21
PACIpPOCTPAHEHUS U JUIMHA BOJIHBL [https://m.edsoo.ru/ffOccab4|
[TorepeuHble 1 MPOIOIBHBIC BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bubmmorexa [JOK
3ByKa. Beicora Tona. Tem6p 3ByKa [https://m.edsoo.ru/ffOcccOc|
DJEeKTPOMAarHUTHBIC BOJHBI, HX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa HOK
pOCTD. [https://m.edsoo.ru/ffOccfe0)
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUTIBI paIHOCBSI3U U
24 TeneBuieHus. Pa3Butue cpeacTs
cBsi3u. Pammonokanus
o5 KonTponbhas pabota «Konebanus u bubnmorexa [JOK
BOJIHBI» [https:/m.edsoo.ru/ffOcc6f8|
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnuoreka [{OK
ToueuHbIi HCTOYHHUK cBeTa. JIyd [https://m.edsoo.ru/ff0cd350)
CBeTa
OTtpakenue cBeTa. 3aKOHBI
27 oTpaxkeHus ceeta. [locTpoenue bubmmorexa HOK
P . P [https://m.edsoo.ru/ff0cd4e0|
M300pakeHMI B TUIOCKOM 3epKalie
[Ipenomnenue cera. [lonHoe
28 BHYTpEHHee oTpakeHue. IIpenenbHbiil bubmuoreka [JOK
YTOJI IOJIHOTO BHYTPEHHETO [https://m.edsoo.ru/ff0cd7f6|
OTpaKEHHUSI
29 Jlaboparopnas pabota «M3mepenue bu6muoreka [JOK
TOKA3aTelIsl TIPEIOMIICHHS CTEKIIa» [https:/m.edsoo.ru/ffOcd67al
30 JIunzel. [locTpoenune n3o0pakeHuit B bubnuoreka [JOK
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nuH3e. PopmyIia TOHKOM JIMH3HI.
YBenuueHue JUH3bI

[https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue cBOMCTB
M300pakeHUH B JIMH3aX»
Hucnepcus cBeta. C0XHBIN COCTaB
39 oenoro cBera. L{pet. JlabopaTopHas
pabora «Habitoienue nucriepcuu
CBETa»
33 WNnrepdepennus creta. dudpaxims bubnmorexa [JOK
cBeTa. JludpakMoHHas pemeéTka [https://m.edsoo.ru/ff0ced2?)
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bu6mmoreka [JOK
[Monspusanus cBeTa [https://m.edsoo.ru/ffOcf02e|
35 OnTrueckue MpuOOpPsI U yCTPOIiCTBa U
YCIIOBHSI UX 0€3011acCHOTO IPUMEHEHHUS
I'paHuIBl MPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIHELNATBHON TeOpHH [https://m.edsoo.ru/ffOcf862)
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIeHre BpEMEHH U COKpAIllEHHE bubmmorexa TTOK
p P [https:/m.edsoo.ru/ffOcfad2)
JUTAHBI
OHeprus ¥ UMITyJIbC PEISATUBUCTCKOMN
38 gacTuilbl. CBSI3b MacChI C YHEPTUEH U bubmmorexa HOK
' P [https://m.edsoo.ru/ffOcfc68|
UMITYyJIbCOM. DHEPIHsl MOKOs
KonTponbhas pabora «OnrTuka.
. bubmuorexa [JOK
39 OCHOBBI CTICTIHATBHON TEOPHH

OTHOCHUTCIBHOCTHU»

[https://m.edsoo.ru/ffOcf6f0|
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®oronsl. opmymna [1nanka. SHeprus

bubnunoreka LIOK

40
U uMIybe hoToHa [https://m.edsoo.ru/ffOcfe16|
OTKpbITHE U HCCIIEI0BAHUE Eu6 [IOK
nOIMOTEKA
41 .0 A.T.
Porosppexta. Onpiret [https://m.edsoo.ru/ffOcffcd|
CroneroBa
3akonsl portorddekra. YpaBHeHHE By 10K
noIMoTEKA
42 6 i :
HHUITCHH U1 oTOdppekTa [https://m.edsoo.ru/ff0d015e|
«KpacHas rpanuna» porodpdexra
Hanenue ceera. Onsbitsl [1. H. Bu6 OK
43 JlebeneBa. Xumudeckoe IEUCTBUE 1 J_IHOTeKa 1
esera [https://m.edsoo.ru/ff0d04a6|
TexHuueckue ycTpoucTsa u
MPAaKTUYECKOE TIPUMCHCHUE!
44
¢dboTosrnemeHT, GOTOAATUHK,
CONTHEYHas OaTapesi, CBETOUO
45 Pemenue 3agau mo reme « 3J1€MEHTBI bubmmoteka IIOK
KBAHTOBOM OITTHKH» [https://m.edsoo.ru/ff0d0302|
Mogens aroma ToMcoHa. OBITHI Eub 10K
noIMoTeKa
46 Pezepdopaa o paccesHUIO 0-4aCTHII. IRitps:/fm.edsoo.ru/ff0d001a]
[InanerapHas MOJEIbL aTOMa — '
bubnunoreka LIOK
47 IT b
oeTyaatH hopd [https://m.edsoo.ru/ff0dOafal
Nznydenue u nornomieHue GoTOHOB Eus 10K
noIMoTeKa
48 MIpH MEePEX0/ie aTOMa C OJTHOTO YPOBHS (Ritps://m.eds00.r/Ffod0a]
SHEPTUH Ha JPYrou. Busl criekTpos — :
Bonnossie cBolicTBa yacTuil. BosHbI Eub OK
49 ne bpoinst. KopnyckynspHo- nomorexa L

BOJIHOBOM nyann3m. CIOHTaHHOE U

[https://m.edsoo.ru/ff0dOca8)
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BBIHYKACHHOC U3JIYUYCHUC

50

51

52

53

54

55

56

OTKpBITI/Ie PaaAruOaKTUBHOCTHU. OnEBITH

Pesepdopaa no onpeznenenuio cocraBa

PaAOAKTUBHOI'O U3JTYyYCHUA

CgoiicTBa anbda-, 6era-, raMmma-
u3nydeHus. BiusHue
PaJMOaKTUBHOCTH Ha YKHBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3nydenue

OHeprus cBA3U HyKIOHOB B SpE.
SnepHsle peakuuu. A nepHbiit
peaxtop. [Ipobaembl, nepCcHeKTUBHI,
JKOJIOTUYECKUE ACIIEKTHI 1EPHON
JHEPIeTUKU

DneMeHTapHble yacTulbl. OTKpbITHE
MO3UTpoHa. MeToibl HAOMIOACHUS U
pETUCTpaLM JJIEMEHTAPHBIX YACTULL.
Kpyrasiii cton «DyH1aMeHTalbHbIE
B3auMoaercTBUg. ENTWHCTBO
(bu3nyecKoil KapTUHBI MUpa»

Bup 3Bé3nHoro neba. Co3Be3aus,
SIpPKUE 3BE3bl, IUNIAHETHI, UX BUIUMOE
nBrxeHue. ConHeYHas cHCTEMa

Comnurte. ConHeuHas aKkTUBHOCTD.
Ncrounuk sHeprun CosHua u 3BE371

bub6nmoreka [IOK
[https://m.edsoo.ru/ff0d0fd2|

bubnunoreka LIOK
[https:/m.edsoo.ru/ff0d1162|

bubmmoteka IIOK
[https:/m.edsoo.ru/ff0d1356|

bubnunoreka LIOK
[https:/m.edsoo.ru/ff0d0e38|



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

57

58

59

3BE&311bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOM
nociie[oBaTeaIbHOCTU. BHYTpeHHee
cTpoenue 3BE311. COBpeMeHHbIE
MIPEJICTABICHUS O POUCXOXKICHUU U
sBomtonuu CoJiHIa U 3BE3]T

Mnineunsiii [lyTe — Hama ['anakTuka.
ITonoxxenne u nBmxenne CosHLa B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B IPAX rajJakTUK

Bcenennas. Paz0oeranue rajakTuK.
Teopust bosbmoro B3pbIBa.
PenukroBoe n3iyuyenue.
MerTtaranakTuka

60

61

62

63

Hepemennsie npobieMbl aCTpOHOMUHN

KonrtpomnbHas pabota «D1eMeHTHI
aCTPOHOMMH U aCTPOPUZUKN»

O6o6maromuit ypok. Pons ¢pusuku u
aACTPOHOMHUU B YKOHOMHUYECKOIA,
TEXHOJIOTUYECKOM, COIMATBLHON U
ATUYECKOH cdepax AesaTeIbHOCTH
YelloBeKa

O6o6maromuit ypok. Pois u Mecto

(GU3UKN ¥ ACTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O606maromuit ypox. Poib
(dbuzmveckoit Teopun B HOpMUPOBAHUHT
MpeJCTaBICHUN O (PU3NIECKOM
KapTHHE MHpa




O6o06maromuit ypok. Mecto
(bU3MYEeCKOi KapTUHBI MUPA B 00IIEM

65 1
PSAy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEJCTABICHUN O IPUPOEC

66 PesepBHbIil ypok. MarautHoe 1noie. 1
DNeKTpOMarHuTHAS WHIYKIIHS
PesepBHbiit ypok. Ontuka. OCHOBBI

67 CTEUATBHON TEOpUH 1
OTHOCHUTEJILHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHThI aCTPOHOMUH U 1 bubmmorexa [TOK

P [hitps.//m.edsoo.ru/ff0d1784)]
acTpou3uku
OBILEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» ®msuka, 10 kirace/ KacbsaoB B.A., OOIIecTBO ¢ OrpaHHYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AxnimonepHoe 061mecTBo «3maTeascTBO
«I[IpocBenienue»

» ®uswka, 11 kimacc/ Kacbsnos B.A., OOIIecTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe odiiecTBo «M3aaTenpcTBO

«IIpocsemienne»

METOANYECKHUE MATEPHUAJIbI IJISA YYUTEJIA

1. ®usuka. bazossiii ypoBenb. 10 kimacc. Metoanueckoe nocodue (aBrop B. A.
KachsHOB).

2. ®usuka. bazosslii u yriayonennsiit ypoBau. 10 knacc. Terpaas ans
nabopaTopHbix pabot (aBTopsl B. A. KacksiHoB, B. A. KopoBuh).

3. ®uswmka. 10 knace. Jlupakruaeckue KapTouKu-3aaanus (aBTopel M. A.
VYakos, K. M. Viakos).

4. dusuka. ba3oserit ypoBeHs. 11 kinacc. Meroauueckoe nmocooue (aBTop B.
A. KacbsiHOB).

5. ®usuka. bazoBblit u yrinyOnenusii yposau. 11 knacc. Terpanp ans

nabopaTopHbiX pabot (aBTopsl B. A. KacesiHoB, B. A. KopoBuh).



6. ®usuka. 11 knace. Jlunakruaeckue KapTouKU-3aaanus (aBTopsl M. A.

VYirakos, K. M. Yakos).

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://school-collection.edu.ru/collection ®u3uka: Komnekius Poccuiickoro
00111e00pa3oBaTesIbHOTO MopTala

http://experiment.edu.ru DneMeHTHI: IOMYJISIPHBIN CAUT O QyHIAMEHTAIBHOM
HayKe

http://www.physics.ru OTkpeITeii KoJuieK: Ou3nka

http://kvant.mccme.ru KBaHT: Hay4HO-TTOMYJIIPHBINA (PU3UKO-MATEMATUICCKHIA
KypHAI

http://physics.i0s0.ru OTKpbIThIH KOJUTeK: PU3NKA. DKCICPUMEHT
http://demo.home.nov.ru Mup ¢usuku: 1eMOHCTpPALUU (PUIUIESCKUX
IKCTIEPUMEHTOB

http://www.physics-regelman.com OGyuarorue TpeXypOBHEBBIE TECTHI 110
¢usuke: caiit B.U. Pereapmana

https://sfiz.ru/ Hayunas ¢usuka 1j1s MIKOJILHUKOB
http://barsic.spbu.ru/www/tests CamoTecTupoBaH#e MIKOJLHUKOB 7-11
KJIACCOB U a0OMTYPHUEHTOB 1O (pU3MKe

http://barsic.spbu.ru/www/tests TepmoguHaMuKa: SJIEKTPOHHBIN YICOHHK 11O

buzrke



http://teachmen.csu.ru ®usnkam — npenogaBaTeNIsIM U CTYICHTaM
http://phys.rusolymp.ru Onummnuanet o pusuke Beepoccuiickas onumMimana

IIKOJIbHUKOB M0 (PU3uKe



