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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHErO OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM U TpeOOBaHUM K pe3ylbTaTam
OCBOEHHSI OCHOBHOI 00pa3oBaTelbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke ¢ ydé€roM (enepasbHON paboyell MporpaMMbl BOCHUTAHHUS U
KOHLIETIIIUMA TIpernojiaBanusi yuyeOHoro mpeamera «Pusnka» B 00pa3zoBaTeIbHBIX
OpraHu3aIUAX Poccuiickoi denepanuy, peanu3yommx OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3HKE HAMpaBlieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydaromuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/EATEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeTr TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpeIMETHBIM pe3yjbTaTam
OoOy4eHHMsI, & TAKXKE YUYUTHIBAET HEOOXOAMMOCTh PEAM3aLUU MEXKIPEIMETHBIX
CBs3ell (UBMKU C €CTeCTBEHHO-HAy4YHBIMU YyYE€OHBIMU TNpenMeramu. B Hel
OIPENENAIOTCS OCHOBHBIE LIETM M3Y4YeHUs (PU3MKH Ha YPOBHE CPEIHEro OOILEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTATHl OCBOEHUS Kypca (U3HKHU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (hu3mKe BKIIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHl OCBOCHUS Kypca (PU3UKU HAa Oa30BOM YPOBHE, B

TOM YHCJIC TIPEIMETHBIC PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

e coJepxaHue yueOHoro npeameta « Dusukay 1mo rojgam 00yUdeHusl.

®du3rka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBHICTyMHas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBII BKJIAJ B CUCTEMY
3HaHHM 00 okpysxaroriem mMupe. [IKompHBIN Kypc GUBHKH — CHCTEMOOOPa3yOIIHiA
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MTOCKOJIBbKY (PU3HUUYECKUE 3aKOHBI
JexaT B OCHOBE IPOIECCOB U SBJICHUMN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoir reorpadueit u acrpoHomuel. lcmosib30BaHME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpejAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DHEPreTUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCAQ, TOJIy4eHHUS HOBBIX MAaTe€pHaOB C 33JIaHHBIMU CBOMCTBAMU W JPYTHX.
N3yuenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaa B (OPMHPOBAHHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydarmwuxcs, B (GOPMUPOBAHUE YMEHHU MPUMEHSTH
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU YYEOHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢u3WKu Ji ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAI HACH, KOTOpPblE MOXKHO paccMaTpuBaTh Kak MPUHITUIBI €To
MOCTPOCHHSI.



Hoes yenocmnocmu. B COOTBETCTBMM C HEW KypC SBISETCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3esioB (PU3WKH, BKIIOYACT KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B COOTBETCTBUUM C HEW MaTepuan Kypca (Qu3MKU
o0ObeauHEH BOKpYr @Qu3nueckux Teopui. Beaymmm B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpPHUH, BEIIECTBE U
ToJe.

Hoes eymanumapuzayuu. EE peanuzamus TpejnoiaraeT HCIOJIb30BaHHUE
I'YMAaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM O0O0IIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMHU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoess npuxnaonoit  uanpasnennHocmu. Kypc @usuku mnpeamnonaraet
3HAKOMCTBO C IMTUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKESHUN
W3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peamuszyercss TOCPEICTBOM BBEIEHHUS HJIIEMEHTOB
CONep)KaHMs, TIOCBAIMIEHHBIX OKOJOTHYECKUM IpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JIeM palMOHATIBFHOTO TIPUPOIONIOIB30BAHUS U IKOJIOTHIECKOW 0€301TaCHOCTH.

CrepKHEBBIMHU DJIEMEHTaMH Kypca (DU3UKM Ha YpPOBHE CPETHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmdeckue Teopuu (HopMHUpOBaHHUE MPECTABICHUNA O
CTPYKTYpE TOCTPOCHHS (PU3HUECKONW TEOpHUH, POJU (HyHAAMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBIACHUSAX O TPHUPOAE, T'pPaHMIAX
MPUMEHUMOCTH TEOPUH, JJIS OIKCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUM W
IIPOIIECCOB).

CucTeMHO-IeSTENHbHOCTHBIN TOJIXO0/I B Kypce (PU3WKH peau3yeTcs MpexKIe
BCETO 3a CYET OpraHU3AIMH DKCIICPUMEHTATBHOU ACATEIHHOCTA OOYYaAFOIIMXCA.
Hnst  Ga3oBoro ypoBHsS Kypca (U3MKM — OTO HCMOJH30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M J1a0OpaTOpHBIX padorT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIWHEHBI B OOIIUN CHHUCOK YYCHHYECKUX
MPaKTUYECKUX paboT. BeIgeneHne B yka3aHHOM TepedHe JabopaTOpPHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBISCTCS YYaCTHHKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  oOecmeunmBaeTCs  OBIIAJICHHUE
OOyJaroIMMHUCS YMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHHS, HCCIICTOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB TI0 TIPOBEPKE
TIPEIJIOKCHHBIX THITOTE3.

bonbmoe BHUMaHUE yAENAETCS PEHICHUI0 PACUYETHBIX W KAdYeCTBEHHBIX
3amad. [Ipu 3TOM 11 pacd€THRIX 3a7a9 MPHOPUTETOM SIBIISIFOTCS 337a4Hl C SIBHO
3aJIaHHOMN (PU3MUECKONU MOJIENBIO, TTO3BOJISFOIINE MPUMEHSITh H3y9YCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaK W HHTETPUPYS 3HAHUS W3
pa3HBIX pasnesnoB. /[ KaueCTBEHHBIX 3a/Ja4 MPUOPUTETOM SIBISIOTCS 3a7aHUs Ha
OoOBbsICHEHHE TPOTEeKaHUs (U3MUECKUX SIBICHUW W TPOLECCOB B OKpPYKalolen
KU3HHU, TpeOyrolue BbIOOpa (PU3MYECKON MOJENH JUIsl CUTyalluu TMPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY O0O€CleueHHI0 Y4eOHOro mporecca 0a30BBIl YpPOBEHb Kypca
(buU3MKK Ha yPOBHE CpeIHEro 00I1Iero o0pa3oBaHusl TOKEH U3y4aThCs B YCIOBUIX
MpeIMETHOr0 KaOuHeTa (U3UKM WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOWHETa
MIPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKiIAa. B kabwHeTe (M3WKHA MODKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0OOpYyJAOBaHUE [JiS BBIMIOJIHEHUS YKa3aHHBIX B
nporpamme 1o GU3NKe YYCHHUECKUX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
obopy0BaHue.

JleMOHCTpallMOHHOE  000pyJoBaHHE (POPMHUPYETCSI B COOTBETCTBUH C
OPUHIIMIIOM MHHUMAJIBHOM  JIOCTATOYHOCTU M 00OECIEYMBAET TMOCTAaHOBKY
MEPEUYNCIICHHBIX B TporpaMMme 10 (HU3UKE KIIOUEBBIX JIEMOHCTPAIMA IS
WCCIICOBAHMSI  WM3yYaeMbIX SBIIGHWA W  TPOIECCOB, OMIUPUUYCCKUX H
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHUH.

JlabopaTopHoe 000py/nOBaHHE JJII YUYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMATHUUYECKHX KOMIUIEKTOB W OOECIEUYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX OOydJarommxcs. TeMaTH4eCcKHe KOMILUICKTHI
7a00paTOpHOTO OOOPYIOBAHUSL JOJAKHBI OBITh MOCTPOSHBI HAa KOMIUJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMH LIETISIMUA U3YYEHUST PUBUKHU B 00IIEM 00pa30BaHUM SIBIISTFOTCS:

e (opmMupoBanue wHHTEpeca W CTpEeMJICHUS OOYYArOIIMXCS K HAyYHOMY
W3YUYCHUIO TIPUPOIBI, PA3BUTHE HMX HHTEIICKTYalIbHBIX W TBOPYCCKUX
CITOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBaHHE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMeHHH OOBSCHITH SBJICHUS C HCIIOJB30BAaHUEM
bu3MYeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpenCTaBICHUNA O PONMM (PUBUKU I Pa3BUTHUS JIPYTHUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TUX 1iesieid 00ecrieurBaeTCsl PelIeHUeM CIEAYIOMMX 3a/1a4d B

npoliecce u3yueHus Kypca (U3UK1 Ha YpOBHE CPEIHEro 00IIero oOpa3oBaHus:



e TmpuoOpeTeHne  CUCTEeMbl  3HaHUKW 00  oOmux  QusHUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJIFOYAS MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO GU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHHMHA NPUMEHATH TEOPETHUYECKUE 3HAHUS IS
OObsiCHEHUS (PU3MYECKUX SBICHUU B TNPUPOAEC U JUIS TNPUHATUA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pEIIECHUS pa3IUYHbIX 337a4 C SBHO 3a/laHHOM
bu3nueckoil MOAENbI0, 3a/ad, MOJAPa3yMEBAIOIIMX CaMOCTOSATEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TNOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMUIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPY>KAOIIYIO
cpexny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS WM IPOBEACHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHaAM3a W HMHTEPHpETaluu HH(pOpMaluH,
OIpEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCJIOBHI IJIsl pPa3BUTHS YMEHUN NPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus orBoautcsa 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE MepeyeHb JabopaTopHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
IPOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMBITOB € YYETOM HWHAMBHYaJIbHBIX
0COOEHHOCTEM 00YyUarOIUXCSl.



COAEPKAHUE OBYYEHMUA
10 KITACC

Pasznen 1. ®u3nka 1 MeTOABI HAYYHOI' O IO3HAHUS

®dusnka — Hayka o mpupone. HaydHble METOIBI NMO3HAHMS OKPY KAKOLIETO
mupa. Ponp JkcriepuMeHTa W TEOPUM B NPOLECCE TO3HAHMUS IMPUPOIBI.
DKCIIEpUMEHT B (PU3HKE.

MogaenupoBanue (U3NYECKUX SBICHMA M mpolieccoB. HayuHble THIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Pons u MecTto Qu3nku B (GOPMHUPOBAHUU COBPEMEHHON HAYyUHON KAapTUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U 1UQPOBbIE W3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe JBrXeHUE. OTHOCHUTETBHOCTh MEXAHMYECKOTO JIBUXKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX MPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHue. [ 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U TMepeMeIIeHUs
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoOosHOE MajieHue. Y CKOpeHUue CBOOOIHOTO MMaJICHHUSI.

KpuBonuHeitHoe  aBrkeHue. JIBUKEHHME  MaTepualbHOM TOYKH 1O
OKPY>KHOCTH C MIOCTOSHHOU I10 MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHENHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{eHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckne yCTpOICTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenb cuCTEMBI OTCYETA, WILTIOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBU>KCHUSI.

[IpeoOpa3zoBanue ABUKEHUHN C UCIIOJIH30BAHUEM MPOCTHIX MEXAaHNU3MOB.

[TameHnue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habnronenne aBuxkeHUs Tena, OPOIICHHOTO IO YIJOM K TOPWU30HTY U
TOPU3OHTAIILHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagnenue ckopocTu npu JBUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpAaBHOMEPHOTO ABWKEHHS C LEJBIO ONPEIEICHUS] MTHOBEHHOM
CKOPOCTH.

HccnepoBanne COOTHOLICHHS MEXAY NyTAMH, IMPOUJCHHBIMUA TEIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BSI3KOU KUIKOCTH.

N3yuenue NBMKEeHUS Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuniun  otHOocuTenbHOCTM  ['aymmmesa.  IlepBeii 3akoH  HproToHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectr. IlepBas kocmmueckas
CKOPOCTb.

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

Tpenue. Bunpl TpeHus (1mokosi, ckojibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEHUS U cuiia TpeHus nmokos. Kosdduruent tpenus.
Cuita conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpanaTeIbHOE ABMKEHUE a0COIOTHO TBEPIOTO TeTa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. Ilmedo cumbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: NOAIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepum.

CpaBHeHUE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AedhopMaIiiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUU.

CpaBHEeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Teia. BUibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabomul

N3yuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIINX B NPYXHHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HccnenoBanre ycloBHH paBHOBECHs TBEPAOrO Tejla, HMEIOIIETO OCh
BpaIlcHUS.

Tema 3. 3akoHbl cOXpaHeHUs 8 MEXAHUKE

Wmnysnbc MarepuaabHON TOYKM (Tella), CHCTEMbl MAaTEPUAIBHBIX TOYEK.

NMnynbe cuilbl U U3MEHEHHE HMMITyJibCa Tella. 3aKOH COXPAHEHUS HMITYJIbCa.
PeakTrBHOE IBMXEHUE.

Pabora cuiiel. MOIITHOCTH CHJIBL.

Kunernueckass »Heprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIpyro
nepopMupoBaHHoi  mipykuHbl.  [loTeHnManbHAst  2HEprust Tena  BOIM3U
ITOBEPXHOCTH 3€MJIH.

[loTeHUMallbHBIE W HEMOTECHUHUAIbHBIE  CHUJIBI. CBsi3b  paboTHI
HEMOTEHUHUAIBHBIX CUJI C WU3MEHEHUEM MEXAHUYECKOW DSHEPIrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexos MOTEHIIMATBEHOM SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii oxcnepumenm, 1abopamopusie pabomuwl

N3ydenne aOCOIIOTHO HEYNPYroro yjapa C MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOTHl CHJIBI C U3MEHEHHEM MEXAHUYECKOW PHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Pa3nen 3. MoJgiekyasipaasi pu3uka U TepMOJUHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW T€OPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BelIeCcTBA. MOJIEIU CTPOCHUS Ta30B, XUIKOCTEH U
TBEPJBIX TEJT U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojenei. Macca u
pa3mepsl Monekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Llenbcus.



Mopgens  upeanbHoro raza. (OCHOBHOE YpPaBHEHUE  MOJIEKYJSIPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCONIOTHAs TeMIeparypa Kak Mepa
CpEIHEN KWHETHYECKON SHEPruy TEIUIOBOTO MBWXKEHUA dvacTull rasza. [llkama
temnepatyp KenbBuna. ['a30Bble 3ak0oHBI. YpaBHeHHe MeHneneeBa—KiamneipoHa.
3akon JlanbToHa. M3omporiecchl B UACaIbHOM ra3e C MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduyeckoe MPEACTaBICHHE H30MPOIIECCOB: HM30TepMa, H30X0pa,
n3obapa.

TexHuyeckne yCTpONCTBA W NPAKTHUYECKOE MPUMEHEHUE: TEPMOMETP,
Ooapomerp.

Llemoncmpayuu

OnbIThl, AOKAa3bIBAIOIINE JIMCKPETHOE CTPOCHHE BEIIECTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpiThl 0 AP HY3UU KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAIOIITUE CYIIIECTBOBaHUE MEXMOJICKYJISIPHOTO
B3aNMO/ICHICTBHSL.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOMINE YPAaBHEHHE COCTOSIHMS MJACAIIBHOIO Tasa,
M30IPOLECCHI.

Yuenuueckuii oxcnepumenm, 1abopamopusie pabomuwl

OnpeneneHue Maccbl BO3yXa B KJIIACCHOM KOMHATE HAa OCHOBE M3MEPEHUM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUICUMOCTH MEKy apaMeTPaMu COCTOSTHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoOuHamMuKu

TepMmoauHaMuueckass cucreMa. BHYTpEHHsISL 3HEpPrus TEPMOAUHAMUYECKON
CUCTEMBI U crIoco0bl e€ n3meHeHus. KonmnuecTBo TermnoTsl u pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYCHUE. Y IeJIbHAs TEIMIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTH MpH TEIUIONEepeaye.

[lonatue 00 amguabaTHOM mporecce. IlepBblii 3aKOH TEPMOJAMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIMHAMUKH K Hm3omporeccaMm. I 'paduuaeckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akoH TepmomuHamuku. HeoOpaTumocTh MPOIECCOB B MPHUPOIE.

TennoBble  MammHbl.  [IpuHUOMOBI  AEWCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeobpazoBanusi ’HEPTUM B TEIIOBBIX MamuHax. KosQduuueHT mnosie3Horo
nevctBus TemioBol mamwuHbl. [ukn KapHo u ero ko3¢ UIMEHT MOJIE3HOTO
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue YCTPOMCTBA M MPAKTUUYECKOE TPUMEHEHHE: JIBUraTesb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Teja IMPU COBEPIICHHH PAOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JATYHHOU TpyOKe IMyTEM TpeHHUs (BUAECOAEMOHCTPALIMS).

N3meHeHune BHYTpEeHHEHN SHEPTUU (TeMIlepaTyphl) Teja MpH Terionepenaye.

OneIT 1Mo ananabaTHOMY pACHIMPEHUI0 BO3ayXa (OOBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIN BHYTPEHHETO CTOPAHHUSI, PEAKTUBHOTO
JIBUTATES.

Yyenuueckuii sxcnepumenm, 1abopamoptsvie pabomaol

N3MepeHne ynenbHOU TEMI0EMKOCTH.

Tema 3. Acpezamnvie cocmoanusa eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwillieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Terna. AHU3OTPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaiibl. [lmaBienue u
KpUcTajuIM3anus. Y aejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHHE TEIIOBOTO OalaHca.

TexHuyeckre yCTpPOMCTBA W TNPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYUYECHHUSI COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npu noHU>KEHHOM JaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOmronenne HarpeBaHus U MIaBJICHUS KPUCTAJTMYECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3mepeHre OTHOCUTENIbHOM BIIAXKHOCTH BO3TyXa.

Paznen 4. DnekTpoamHamMuka
Tema 1. Inekmpocmamuxa
OnekTpu3anusi Tel. OJEKTpUYECKHil 3apsia. J(Ba BuAa 3IEKTPUUYECKUX
3apsinoB. [IpOBOJIHMKHK, TUANEKTPUKU W TOJIYNPOBOJHUKU. 3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KysnoHa. TodeuHbIi 3JEKTpUUECKUA 3apsil.
OnekTpuyeckoe mnone. Hampsok€HHOCTh  snekTpuyeckoro moisisd.  [IpuHnmn



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TOJIS.

PaGora cun  anekrpoctatnueckoro  moia.  [lorennuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AMDJIEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
Jvsnexktpudyeckas NPOHULIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJCKTPOCTATHUECKasl 3allluTa, 3a3eMJICHHE JIIEKTPONPUOOpPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHIMI JEUCTBUS DJIEKTPOMETPA.

B3anMopencTBrEe HARNEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOJTHHKH B JIEKTPOCTATUYECKOM II0JIE.

DnexkTpocTaTuyecKas 3amuTa.

JIMDIIEKTPHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATopa OT IUIOWIAIn
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHeprus 3apspKEHHOIO KOHAEHCATOPA.

Yuenuueckuii oxcnepumenm, 1abopamopusie pabomuwl

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannsiit 3nekmpuueckuii mox. Toxku 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIOBHUSI CYIIECTBOBAHMS DJIEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuna Toka. [TocTosIHHBIN TOK.

Hanpsbxenune. 3akon Oma 11 yyacTKa LETH.

ODJIEKTPUYECKOE CONPOTHUBJIICHUE. YIENBHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEANHEHHUE MPOBOTHUKOB.

PabGora nsnekrpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.  MoiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJIa U BHYTPEHHEE CONPOTUBIICHHE MCTOYHHKA TOKA.
3akon OMa 111 MOJTHOM (3aMKHYTO#) 3JIeKTprueckoi nienu. KopoTkoe 3aMbIKaHKeE.

OJNEeKTpOHHAs  NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHUCHUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

OnexkTpudecknid TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpoBOAHUKH. CoOcTBeHHast " IPUMECHAS IIPOBOANMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPHUOOPHI.

ONEeKTpUYECKUI TOK B pacTBOpax M  paciulaBaXx  AJIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS] UCCOLMALIMS. DIIEKTPOIIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITENbHBIN
paspsa. Monnus. [Inazma.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, 3JIEKTPOHArpEBaTEIbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHHUS, BAKYYMHBIN JTHO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

W3mepeHne Critbl TOKa U HAPSDKCHUS.

3aBUCUMOCThH COMPOTHUBIICHUS WJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIONIEPEYHOTO CEYEHHUS M MaTepuana.

CMelaHHOe COeIMHEHUE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe DIEKTPOABMXKYIIEH cuibl. KopoTkoe 3amblkaHue
raJbBaHUYECKOIO DJIEMEHTA U OLICHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBHUCHUMOCTB CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIIUTOB.

M ckpoBoii pa3pss ¥ IpOBOAUMOCTb BO3AYXa.

OHOCTOPOHHSSI TPOBOIUMOCTD AHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3ydeHne cMEMaHHOro COETMHEHUS PE3UCTOPOB.

W3MepeHne 3JIeKTPOJBUKYILIEH CUJIbl MCTOYHMKA TOKAa M €ro BHYTPEHHEIO
CONPOTHUBIIEHUS.

Hab6mronenue snexkrpomsa.

MesxknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 6a30Boro ypoBHs B 10 kjacce OCyLIECTBISIETCS C
YYETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MAaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBbIE C M3YYEHHEM METOJOB HAyYHOIrO
MO3HAHUA: SIBJIEHWE, HAay4YHbIM (PakT, rumnoresa, (Qu3nyeckas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKUus,
napaboma, runepOosnia, ux rpaduku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOECKLIHUH HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABIKEHUE B KUBOW mpupoae, AMdysusi, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEIUIONEPEIayu, TEMJIOBOE paBHOBECHUE),
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWMCTBAa TBEPABIX TEJ, KUIAKOCTEU M



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJMTHYECKAs JIHCCOLMALIMS,
raJlbBaHHKa.

l'eocpaghus: B1aXXHOCTb BO3yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE ABMKEHUN C HCIOJIB30BAHMEM MEXAaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MNOAIIMIHUKH, HCIOJb30BAHHE 3aKOHA COXPaHEHHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET W JApPYrHE), JABUTATENb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHA, OBITOBOM XOJOIMUIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMAaTEpHUalOB, U
HAHOTEXHOJIOTUH, JJEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE DJIEKTPONpHOOpPOB,
KCEPOKC, CTPYUHBIM IIPUHTED, AIEKTPOHArpPEBATEIbHbIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. DiekTpoaAMHAMHKA

Tema 3. Maznummnoe none. Ii1eKmpomMazHUMHA UHOYKYUS

[ToctostHHBIE ~ MarHUTBL.  B3auMOAEHCTBME  TOCTOSHHBIX ~ MArHUTOB.
MarnutHoe mone. Bekrop marHuTHONM wuWHAYKUuMH. [IpuHOMO cynepno3uuuu
MAarHuTHBIX NOJieW. JIMHMM MarHUTHOM MHAYKUMU. KapTWHA JNMHWUKA MAarHuTHOM
WHYKIIUU T0JISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOkKoM. KapTuHa JMHUN UWHIYKIUH
MAarHMTHOTO TOJISI JJIMHHOTO MPSIMOrO0 MPOBOJHHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaeiicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOlyJib M HallpaBJICHUE.

Cuna Jlopenua, e€ MOy/Ib U HampaByieHUE. J[BUKEHUE 3apsSKEHHON YaCTUIIbI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJBIKYILAs Cujla WHIYKIMH. 3aKOH 3JIECKTPOMarHUTHOU
nHaykiuu dapajes.

BuxpeBoe »siekTpuyeckoe Tosie. ODIEKTPOJBIKYILNAS CUJIa WHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS IOCTYMATENHHO B OJTHOPOJJHOM MarHMTHOM TIOJIE.

ITpaBuno Jlenna.

NHIyKTUBHOCTh.  SIBJIGHME CaMOUHIYKIMHU. OJIEKTPOABUKYIAS  CHUJA
CaMOMHAYKITUH.

DHeprus MarHUTHOTO MOJISI KaTYILIKU C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHuyecknue YCTpOMCTBA M TNPAKTUYECKOE NPUMEHEHHE: MOCTOSIHHBIC
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTaTENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YacCTULl, MHIYKIIMOHHAS IEYb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE PTIEKTPOHHOIO MMy4YKa MarHUTHBIM TTOJIEM.

JIvHUYM MHIYKUMA MAarHUTHOTO TTOJISL.

B3auMopelicTBrE IBYX MTPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

Jenctue cuibl JIOpeHIIa HAa HOHBI AJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHIYKIWH.

[TpaBuno Jlenna.

3aBUCHUMOCTD JJICKTPOJABHKYIIEH CUJIbI MHAYKIMH OT CKOPOCTH U3MEHEHUS
MarHMTHOIO ITOTOKA.

SIBneHne caMOMHTyKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamoptvle pabomuol

N3yyeHne MarHuTHOTO MOJISL KaTYIIKH C TOKOM.

HccnenoBanne AeMCTBUSA MOCTOSIHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIWH.

Pa3znen 5. Kosre6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumnble Konedanus

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOaHMS.
["apmonnyeckue kosnedanus. [lepuon, wacrora, amrmummryga u (aza xoneOaHH.
[IpyXMHHBIN MasTHUK. MaTeMaTUYEeCKUN MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJeOaHUS B
UJCATBHOM KOJIe0AaTeIbHOM KOHTYpe. AHAJOTUS MEXKIy MEXaHUYEeCKUMU U
ANEKTPOMArHUTHBIMU KoJjiebanusiMu. Dopmyna TomcoHa. 3akOH CoOXpaHEHUs
HHEPrUU B UJEATBHOM KOJI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUmx KojeOaHUsAX. BeIHYX/IeHHbIE MEXaHUUECKHE
kosieOanus. Pezonanc. BoiHyKA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEUCTBYIOIIEE 3HAYEHHWE CHJIBI TOKA U
HaIPSHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya u MoTpedICHUE AICKTPUUSCKOM
JHEPrur. DKOJIOTMYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHEpruu. KympTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKa, TMHUM JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJieOaTEIbHOW CHUCTEMbl (TIPYKUHHBIN WM
MaTeMaTUYECKUI MasSTHHK).



HaOGmronenue 3aTyxaronux KojieOaHu.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHUIA.

Habmnronenue pezoHanca.

CB0OOHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUS!.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHCc mnpu MOCIIENOBATENIBHOM COEAMHEHUU PE3UCTOpPA, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3TEKTPONIEPEIayu.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomwi

HccnenoBanre 3aBUCUMOCTH MEpHOAA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanre NEpeMEHHOr0 TOKa B IENU W3 TOCJEA0BAaTEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31€KmMpoOMAZHUNHbLE 80JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. I[lepuon. CkopocTb
pacrnpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenus u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. Bricota TOHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS M3TYyYEHHS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpeJIoOMJICHUE, ToJsipu3anus, Iudpaxuus,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[[Ixana >1eKTpOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHUMTBI paguOCBsI3U U TeleBuAeHusA. Pagronokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEIBI.

TexHuyeckue yCTpOMCTBa M TMPAKTUYECKOE TMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JIUArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacIpPOCTPAHCHHUE MTOMEPEUHBIX U TIPOOJILHBIX BOJH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

HaOGmronenue otpakeHus 1 mpesIoMIICHUs] MEXaHUYECKUX BOJIH.

Hab6mronenune narepdepenimu u qudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOI1 pE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOU M
4acTOTOM KosieOaHUM.



HccnenoBanre  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpa)KE€HUeE,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomerpuueckass onruka. I[IpsMonnHENWHOE pPacHpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbBI OTpakeHHs cBeTa. [locTpoenue nzobOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. I[IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cseta. CiioxHbIi cocTaB O0enoro cBeta. L[Ber.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas JmH3a. DokycHoe
pacCTOSIHUE W ONTHYECKash CHja TOHKOM JuH3bl. IlocTpoeHue wnzoOpaxkeHHil B
coOMparolmx U paccerBaroluxX JuH3ax. DopMyiia TOHKON JTUH3BL. Y BEJIHYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenespl IPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HMutepdepenuus cBera. KorepeHTHblEe HCTOYHHMKH.
VYcnoBuss HaOMOIEHWA MAaKCMMYMOB M MHUHHMYMOB B HHTEpP()EpPEHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX UICTOYHHUKOB.

Hudpakuus cBera. JudpakiumonHas pemérka. YcIoBue HaOIIOACHUS
IJIABHBIX ~MAakCHMyMOB TIpM  IaJE€HWM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsspuszanus ceera.

TexHUYecKue YyCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMoNIMHENHOE PpPACIIPOCTPAHEHHE, OTPAKEHHE M IPEIOMIICHHE CBETA.
OnTuyeckre NpuOOpHI.

[TomHOe BHYTpEeHHEE oTpaxeHne. Moielib CBETOBOIA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenne narepdepeHIum cpeTa.

Hab6mronenune nudpakxium crera.

HaOmronenue nucnepcuu cBeTa.

[Tonmy4yeHue ciekTpa ¢ HOMOIIBIO TPU3MBI.

[Tomy4yeHue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habnronenue nosisipuzanuu CBETA.

Yuenuueckuii oxcnepumenm, 1abopamopsie pabomuol



N3mepeHue nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanue cBOMCTB M300paxXeHH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIeIIHAJIbHOM TEOPUU OTHOCUTEIBHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHukd.  [locryinatel
CIEHHAIBHOW TEOPUM OTHOCUTEIIBHOCTHA: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaAKyyMe€, IIPUHIUI OTHOCUTENBHOCTH DWHIITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpaLICHUE
JUIVHBI.

OHEprus U UMITyJIbC PEISITUBACTCKON YaCTHILIBI.

CBs3b MacChl C DHEPrUEH U UMITYyJILCOM PEIIATUBUCTCKOM YaCTULIbI. DHEPTU
IIOKOSI.

Paznen 7. KBantoBas puzuka

Tema 1. Dnemenmol Keanmoeoil OnMuUKU

®otonsl. opmyna [1nanka cBsizu 3HEprur (OTOHA C €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (POTOHA.

OTtkpoiThe u ucciaeaopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dborodddexra. YpaBHenue DiinHmreitHa 11 Gorodrddekxra. «KpacHas rpaHuia
dboTorddekra.

JaBnenne cBera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U TMPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(PheKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHIL.
[lmanerapHas mognens aroma. llocrynmarel bopa. M3myyeHune u morijomeHue
(GOTOHOB MpU TEPEexoje aTomMa C OJHOTO YpPOBHS HSHEPruuM Ha Apyrou. Buawl
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BousiHOBBIE cBoOVicTBa yacTul. Bonnel ne bpounsa. KopnyckynspHO-BOITHOBOM
Ty alli3M.

CroHTaHHOE U BBIHYKJIEHHOE U3ITyUEHHE.

TexHuueckue yCTpoWcCTBa M MPAKTUYECKOE MNPUMEHEHHE: CHEKTpalbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

OmnpeneneHue IIMHBI BOJIHBI JIa3epa.

HabGmogenune nuHeRvaTbIX CIEKTPOB U3TYUCHUSI.

Jlazep.

Yuenuueckuii oxcnepumenm, 1abopamopsvie pabomol

HaGmroienre muHeyaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI, JT0Ka3bIBAIOLIUE CIIOKHOCTh CTpoeHus sapa. OTKpeITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma 1o  ompenmeneHmio  cocTaBa
paavoakTuBHOrO u3nydeHus. CpoiictBa anb(a-, Oera-, TraMMa-U3ITy4YCHUS.
BrnusiHne paioakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA U HeWTpoHa. HykinonHas moxens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.

Anbda-pacniaz. DIEKTPOHHBIM W TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBsA3M HyKJIOHOB B sizipe. SnepHbie cuibl. JledexT maccel sapa.

Snepnseie peakunu. [lenenue u cuHTeE3 SIEP.

SAnepusiii peaktop. TepmosinepHsiii cuHTe3. IIpobiieMbl M NEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKNE ACIIEKTHI SIAEPHON SHEPTETHKHU.

DnieMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeTob1 HaOTIOIEHUS M PETHCTPALIMN DJIIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTaIbHbIe B3aUMOJIEHCTBUA. EMMHCTBO hU3ndecKoil KapTHHBI MUpA.

TexHuyeckue yCTpoHCTBa U IIPAKTUYECKOE IIPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, sinepHblil peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TUrK HOHU3UPYIOUIUX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

HccnenoBanre TpekoB YacTuil (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3UKHU

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMMUH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKUe 3BE3NBI, IUIAHETHI, MX BHJIMMOC
JIBIDKCHUE.

CoiHeuHast cucreMa.

Connne. ConHewyHass akTMBHOCTh. Mctounwk sHeprum CoJjiHIIAa U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpajdbHBIA Kjacc —
CBETUMOCTB». 3BE31IbI TJIABHOM ITOCJIEIOBATEILHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» MJI1 3BE3]] TVIABHOM MOCJIEA0BATEIbHOCTU. BHYTpeHHEe CTpoeHHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonu CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunbiii I[IyTe — Hama I'amaktuka. Ilonmoxkenue u aBwxkeHue CoHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSApax
TaJIaKTHK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa00ia. Pazdoeranue rajiakTuk.
Teopus bosbioro B3psiBa. PEMKTOBOE U3ITyUYECHHE.

MacirabHas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnpie mpo0aeMbl aCTPOHOMHM.

Yuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH TSI ONPE/ICTICHUs TIOJIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CEeBEPHOIO MOJIYLIAPUS U IPKUE 3BE3/BI.

Hab6mronenus B reneckon JlyHsl, miuanet, Miaeunoro [lyTu.

O6o0maromiee NOBTOpPeHUE

Ponb Qu3uku W acTpOHOMHMM B IKOHOMHYECKOW, TEXHOJOTUYECKOH,
COIIMAILHOM M 3TUYECKOU cepax AesTebHOCTU YEJIOBEKa, POJb U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOU KapTHHE MUPA, pOJib (PU3UUECKON TEOpUun
B (GOpPMHUPOBAHUM TPEACTABICHUA O (QUINYECKOW KapTUHE MHpaA, MECTO
(bu3nYecKol KapTUHBI MHUpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsamusi, CBSI3aHHbIE C W3YUYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, (puznueckas BeTWYWHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, U3MEPECHHE.

Mamemamuka: pemieHHWE CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M UX TMPOCKIHH HAa OCH KOOPJHMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUMN, MNpPU3HAKU TOJI00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoeus: snextpuueckue SBICHUS B JKHBOW MpUpoJE, KoyieOaTeabHbIC
JIBVKCHUS B )KMBOM NMPUPOIE, ONITUUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYypa TBEPJIBIX
TeJI, MEXaHWU3Mbl OOpa30BaHUS KPUCTAUITMYECKOW PEMIETKH, CHEKTPATbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozusi: JWMHUM DJIEKTpOIEpenad, TIEHEpaTop IEPEMEHHOro0 TOKa,
AIIEKTPOJBUTATENb, WHAYKIMOHHAS I€4Yb, pajap, pPaJIuONpPUEMHHUK, TEJIEBHU30D,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapesi.



IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpeamera «®Pu3znuka» HAa YPOBHE CpPEIHEro O0OIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOTO npeameta «Dusukay T0KHbBI
OTpaxkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3ULMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBA, PAaCIIMPEHUE >KU3HEHHOTO
ONBITA U OMbITA JIESITEIBHOCTH B IPOLIECCE PEaU3alMi OCHOBHBIX HaIlPaBJICHUU
BOCIIUTATEJILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH IPaKAAHCKON MO3UIIUU 00YUYaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYEIOBEUECKMX  T'YMAHUCTHYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOTO
OOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUHN B 00pa30BaTEIbHON OpraHu3aluu;

YMEHUE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMAQHUTAPHOW U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH POCCUICKON TPXIAHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIUTAHMA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAllUI0 M TPUHUMATh OCO3HAHHBIEC DPEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE€ B
NESTEIIbHOCTU YYEHOTO;

OCO3HAaHME JUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOTO Oy aAyIIEro;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOLWIEHUE K MUPY, BKIIFOUAsl CTETUKY HAYYHOTO TBOPYECTBA,
npuUCylero pu3nyeckoi Hayke;



5) Tpy10BOT0 BOCIIMTAHUS:

UHTEpPEC K pa3IMyHbIM cdepam npodhecCHOHANbHOU IEATEIBHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKON M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrHYeCKOTr0 BOCIIUTAHMSI:

C(OPMHUPOBAHHOCTHh IKOJIOTHYECKON KyJIbTYypbl, OCO3HAaHUE TJI00ATBLHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHKE U OCYILIECTBIICHUE JECUCTBUN B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHMS LIeJIEd yCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

pacllupeHHe OIbITa JEATENbHOCTH SKOJIOTMYECKOW HAIMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME LEHHOCTH HAay4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IIpoOIEcCe
u3ydeHus: (U3MKA  OCYIIECTBISATh  IMPOEKTHYHD W MCCIEIOBATEIbCKYIO
NEeSATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS
ba3oBble Jijornueckue aeicTBuA:
CaMOCTOSITeNIbHO  (OpMYyJIMpOBaTh W aKTyallU3MpOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh LU JESITEIbHOCTH, 3aJ1aBaTh IMapaMETPbl U KPUTEPUU HX
JIOCTHKCHUS;
BBISIBJIATH ~ 3aKOHOMEPHOCTH M MPOTHBOPEYHMS B  PACCMATPUBACMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH pelIeHUs MPoOJeMbl C YYETOM aHAIM3a UMEIOIIUXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IESATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
1IE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBAaTh M  BBIMOJHATH pabOTy B  YCJIOBUSIX  peaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOCHCTBHUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieaoBaTeIbCKHe JeliCTBUS:
BJIaJICTh HAYYHON TEPMUHOJIOTHUEH, KIIOUEBBIMU MOHATUSMHU U METOAAMHU
(bu3nYeCcKol HAYKH;



BJIa/IETh HAaBbIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOM NeATEIbHOCTH
B 005acTi (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOUCKY
METOAOB pPELICHHUS 3a1ad (PU3MYECKOTO COJACpKaHMS, MPUMEHEHHUIO Pa3IMYHbIX
METOO0B IO3HAHUS;

BJIQJIeTh BUJAAMU JICATEIBHOCTH 1O TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX Y4eOHBIX
CUTYaIUsIX, B TOM YHUCIIE TIPHU CO3JaHUH YU€OHBIX IPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyalU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeUIeHUs, HaXOAWTb apryMEHThI JJIs JOKa3aTeJIhCTBa
CBOUX YTBEPKJIEHUI, 3a]1aBaTh apaMeTpPbl U KPUTEPUH PELICHHUS;

aHAJIM3UpOBaTh MOJYYEHHbIE B XOJE pEUIeHHs 3aJaud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTb U (HOPMyIHpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIECHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HAHWA TO (U3NKE B MPAKTUYECKYI0 O0OJIacTh
KHU3HEICATEITbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTell;

BBIIBUTaTh HOBBIE UJIEU, TIPEIaraTh OPUrMHAIbHbBIE TOJXOAbl U PELICHMS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

PaGora c undgopmanmueii:

BJIa/IE€Th HaBBIKAMH MOJy4YeHHUS MHGOPMaLUU (PU3NYECKOTO COAEPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBIISATH TOWCK, aHAJM3,
CUCTEMAaTH3alI0 U HHTEPIPETAlNI0 WHPOPMAIMU pa3IMYHBIX BHUJOB U (Popm
IpECTABIICHMUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMAIUH;

UCIIOJIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIlMOHHBIX
TEXHOJOTHI B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX
3aa9 ¢ CcoOMoJIcHHeM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IaCHOCTH,
TUTUEHBI, pecypcocOepexeHHs, TMpaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COAEpPKaHUA B Pa3IMYHBIX (Gopmarax c
y4€TOM Ha3zHa4YeHHsI HHPOPMAITUHU U LIEJICBOM ayJUTOPHH, BHIOUPAs ONTUMATBHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alllu.

KoMMyHMKaTHBHBIE YyHUBEpPCAJIbHbIC y4eOHbIe AeiiCTBUS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3UKK U BO BHE-YPOUHOH
NESITEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(DJIUKTHI,

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHMS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMATh U MCIIOJB30BaTh MPEUMYLIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIHMX
MHTEPECOB M BO3MOKHOCTEH KaXJI0TO YjieHa KOJIJICKTUBA;

OPUHUMATh LI€IM  COBMECTHOW  JI€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATh JEHUCTBUS MO €€ JOCTHMIKEHMIO: COCTaBJIATh IUIAH JEHWCTBUH,
pacnpeneniaTb poid C y4€TOM MHEHUH y4YaCTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM padoThI;

OILICHWBATh Ka4yeCTBO CBOETO BKJIaJa M KAXKIOTO YYaCTHHKA KOMaHIBI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTb HOBBIE IPOEKThI, OLEHUBAaTh HWJEH C TO3ULIUU HOBU3HBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TMOBEACHHE B Pa3IMYHBIX
CUTYaIUsX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIEC Y4eOHbIE JCHCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJIATH MMO3HABATENIbHYIO NEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOPMYIHUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATENIbHO COCTaBJIATh IJIaH PEHIeHUS PAacYETHBIX M KaueCTBEHHBIX
3aJ1a4, TUIaH BBINOJHEHUS MPAKTUYECKOU padOThl ¢ YUYETOM MMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsITh paMKd Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHUM;

JeJaTh OCO3HAHHBIM BBIOOp, apryMEHTHUpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 3a pelieHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO JPYAHWIIMH B OO0JaCTH
(bU3KKH, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLHOHAJIbHBIH HHTEJVICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIAJ€Th  HABbIKAMHM  IO3HABATENBbHON  pedJeKkcud Kak  OCO3HaHUS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB U
OCHOBAHUM;



WCITOJIB30BATh IPUEMBI PeICKCUN TSl OLICHKH CUTYaIlUH, BHIOOpPA BEPHOTO
pEIIICHNS;

yMETh OIICHUBAaTh PUCKH M CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO HUX
CHIDKCHUIO;

NPUHUMATh MOTHUBBI W apryMEHThl JPYrHX IMpH aHalu3e pe3yibTaToB
JESITENIbHOCTH;

MpPUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apryMEHThl JPYyrHX IMpH aHallu3e pe3yibTaToB
JESITENIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OLIUOKH.

B mpouecce nocTKEHHs] JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe JIsI YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydarolmuxcs
COBEPIICHCTBYETCS HMOIIMOHATBHBIH UHTEIJICKT, IpeInoararoni
C(OPMHPOBAHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOUIET0 CIIOCOOHOCTh TOHUMATh CBOE SMOLMOHAIIBHOE
COCTOSIHHE, BUICTh HAMPABICHUS Pa3BUTHsI COOCTBEHHOW dMOLIMOHAIBHOU cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TMOBEJEHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K
HMOIMOHAIIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIWH, BKIIFOYAIOIICH CTpeMJICHHE K JTOCTHKCHHIO TIETTH U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOMICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIIMX CITOCOOHOCTh BBICTPAWBATH OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 11 kJiacce mnpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TNPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEIOCTHOCTh M EIUHCTBO
(bu3HYeCcKOoi KapTUHBI MUPA;

YUNUTBHIBaTh TPAHULBl IPUMEHEHUS W3YUYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN AIEKTPUYECKUM 3apsif, Jyd CBETA, TOUCYHBIM HCTOYHUK CBETA, AIepHas



MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Siapa MPH PEIICHUH (PU3NIECKUX
3aj1ad4;

pacrno3HaBaTh (pU3MUYECKHE SIBICHUS (IPOIECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKHU: AJIEKTPUUECKAsT MPOBOJAUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, JJIGKTPOMAarHUTHAasT WHIYKIUSA, JEHCTBHME MArHUTHOrO TIOJsi Ha
MPOBOJHUK C TOKOM W JBYDKYIIUICS 3apsiii, SJECKTPOMArHUTHBIE KOJCOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE pacCIpOCTpPAHEHUE CBETa, OTPAXKECHHUE, IPEIOMIICHHUE,
uHTephepeHus, audpakuus U TOJSApU3AlMS  CBeTa, JUCIEPCHUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddexT), cBeToBOE AaBlieHHEe, BOSHUKHOBEHUE
JUHENYaTOro CHeKTpa aroMa BOJOPOJia, E€CTECTBEHHAass M HUCKYCCTBEHHAS
pPaJIMOaKTHBHOCT;

ONHMCHIBATh M3YYEHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUYCCKHUE, MATHHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYI0  TPOBOJUMOCTH  PA3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC sIBJIEHUS (TIPOLIECCHI), HUCIOJIb3Ys (PU3MYecKrue BEITUUHMHBI:
AIIEKTPUUYECKUIN 3apsijl, CHJIa TOKa, JICKTPUUYECKOE HAIPSIKEHUE, AICKTPUUECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJABIKYILIAs CUia, padoTa TOKa,
WHIYKIIMS MarHATHOTO TOJs, cuiaa Awmrmepa, cuia JlopeHlia, WHIYKTHBHOCTH
KAaTYyIIKA, DHEPrUsl SJEKTPUYECKOrO0 M MAarHUTHOTO IMOJeH, MepHoJl M YacToTa
KoJebaHuii B KojeOaTenTbHOM KOHTYpE, 3apsii U CHJIa ToKa B IIpolecce
TapMOHUYECKUX JJICKTPOMATrHUTHBIX KoJieOaHWH, (OKYCHOE pACCTOSHHUE U
ONTHYECKas CWJia JIMH3BI, MPU OMHCAHWM MPABUILHO TPAKTOBATh (DH3WUECKUN
CMBICII HCIIOJIB3YEMBIX BEIIMYUH, WX OO0O3HAYCHUS W EJUHUIBI, YKa3bIBaTh
dbopMymbl, CBS3BIBAIONIME JAHHYI (U3MYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMUUHAMU;

OMKCHIBATh W3YUYCHHBIC KBAHTOBBIC SBJICHUS M TIPOIECCHI, HCITONB3YS
bu3NYecKue BEIMYHMHBI: CKOPOCTh D3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJIbC (OTOHA, MEPUO/ TOJTypactaaa, YHEPTUs CBSI3H
aTOMHBIX SI7IEpP, TPU OINKWCAHUU TPABWIBHO TPAKTOBATh (PU3UUECKHH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYCHUS] U EAUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIOLIME JIAHHYI0 (DU3MYECKYI0 BEIMYMHY C JPYTUMHU BEIMYUHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUIMHBL,

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHI U SBJICHHS, UCIIOIB3Ys (HU3UICCKUE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TTOCIIEIOBATEIHLHOTO W MapalIeIbBHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH >JIEKTPOMarHUTHON
WHIYKIIUW, 3aKOH TPSIMOJIMHEHHOTO PaclpoOCTPaHEHUs CBETa, 3aKOHBI OTPAKCHHSI
CBETA, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHe ODWHINTeHHa s (oTodddekra,
3aKOH COXPAHEHHS DHEPTUH, 3aKOH COXPAHCHHS HUMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsijia, 3aKOH COXPaHEHUS MAacCOBOTO YHCIIA, MOCTyJaThl bopa,



3aKOH PAJIMOAKTUBHOTO Pacmajaa, Mpy 3TOM pas3indaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €r0 MaTEeMaTHYECKOE BBIpAKEHWE W YCIOBHS (TpaHUIlBI, 00JIacTH)
MIPUMEHUMOCTH;

ONPENIEIIATh HANIPABICHUE BEKTOPA UHAYKIIMH MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CuJjibl Amniepa u cuibl JIopeHna;

CTPOUTh W ONKCHIBATh H300paKEHHE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SBJICHUN U
MIPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Y4eOHOro SKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO OOOPY/IOBaHMS, MPOBOAUTH OIBIT U
bopMyIHMpPOBATH BHIBOIHI,

OCYIIECTBJISTH MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3UYECKUX BEIUYUH C HCIOJIb30BAaHUEM
OpSIMBIX HM3MEPEHUM: MpPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yJbTaThl MOJYYCHHOW 3aBUCUMOCTH (DU3WUYECKUX BEJIWYMH B BHUJAEC TaOJIUIl U
rpaduKoB, JeNaTh BEIBOBI MO pe3yIbTaTaM UCCIICI0BaHNUS;

cOOJII0IaTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HCCIEIOBAaHUMN B
paMKax ydeOHOIro OHKCIIEpUMEHTa, Y4eOHO-MCCIENOBATEIbCKOM W MPOEKTHOU
NEATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIAOOPATOPHOIO
000pyI0BaHUS;

pemarh pacuéTHble 3aJa4d C SBHO 3aJlaHHOM (DU3WYECKON MOJIEIbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI ¥ TIPUHIIUIIBI, HA OCHOBE aHan3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACHATh (GU3HMUECKUE BEIMYUHBI U (OPMYJIBI,
HEOOXOMMbIC JIsI €€ pElIeHUs], MPOBOJUTh PacyE€Thl U OLICHUBATH PEATHLHOCTH
MOJTYYE€HHOI0 3HaYeHUsI (PU3MYECKON BEJIMUUHBL;

pelaTh KaYeCTBEHHBIC 33/1aUl: BHICTPAUBATh JOTUUYECKU HENPOTUBOPEUNBYIO
LEMOYKY PACCYXKJICHHIl C OMOpOM Ha HM3y4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

UCITIOJIb30BaTh npyu  pelmieHHMH  y4eOHBIX  3aja4 COBPEMEHHBIC
MH()OpPMAIIMOHHBIC TEXHOJIOTUH JIJIs TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUH
Y TIPE/ICTaBJICHUS YICOHOW U HAYyYHO-TIOMYJISIpPHON MH(OpMAIUH, TTOTyYSHHON U3

Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHSTh TPUHIUIBI JCHCTBUS MAaIIUH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB, pa3inyaTh YCIOBHS UX 0€30MaCHOI0 UCIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU,



MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU O0palleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIsI COXPAHEHHUS 30POBbsS U COOJIIOJIEHUS] HOPM 3KOJOTHYECKOIrO
MOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTathb B TpYIIE C BHIIOJHEHHUEM pa3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATH pabOTy TPYIIbI, PAlUOHAIBHO paACHpENeNiaTh OO0S3aHHOCTH H
IJIAHUPOBATH JICSITEIILHOCTh B HECTAHIAPTHBIX CUTYaIlUsIX, aJIeKBaTHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.






11 KJIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB H TeM (uudgposbie)
Ne i/ Konrtpoabnsie | Ilpakruyeckune
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. 3JIEKTPOANHAMUKA
MarnuTHOo€ noJie. DIeKTpOMarHuTHas bubnnoreka [IOK
11 11 2 3
MHIYKIUA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHHUSA U BOJIHbI
51 MexaHu4ecKue 1 3JIEKTPOMarHUTHbIE 9 1 bubmmoreka [JOK
' KosIe0anus https://m.edsoo.ru/7f41c97¢
29 MexaHu4eCKHE U 3JIEKTPOMATHUTHBIE 5 1 bubnnoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka [IOK
23 Orriia 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no paznemny 24

Pasnen 3. OCHOBBI CIIEITUAJIBHON TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI crielIMaIBLHON TEOpUN 4 1 bubmuoreka [JOK

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

Hroro no pazneny 4

Pa3znen 4. KBAHTOBASI ®PU3UKA

but6mmoreka [JOK

. i 6
41 IICMEHTBI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 CrpoeHnue aroma 4 bubnuotexa [LIOK



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

https://m.edsoo.ru/7f41c97¢c

4.3

ATtoMHOe sApo

bub6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMeHTHl aCTPOHOMUU B aCTPOPU3IUKU 7 5;1[)65/17;26 sz?)(Hr(u)/I?(f4lc97c
Hroro no pazneny 7
Paznen 6. OBOBIHAIOIEE IOBTOPEHUE

o Obobmasomee nokTopeie 4 ]r?tPtI;?sJ:I/I/dn(:.Teeszi;.lr?/I;f41c97c
Uroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Kosun4yecTBo yacoB JJIeKTPOHHBbIE
JlaTa nu(poBLIe
New/m | Tema ypoka Konrposbnbie | IlpakTuyeckue op
Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchbl

[TocTostHHBIE MATHUTHI U UX
B3auMoO/ieiicTBHE. MarHuTHOE ToJIE.

1 )it D 1 05.09.2023 bubmuorexa [JOK
Bekrop maruuTHOM MHAYKUMUH. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON WHITyKITUU
MaruauTtHoe noJie IpOBOJAHUKA C
TokoM. OmnbIT DpcTeaa.

2 ! pcren 1 08.09.2023 bubmuorexa [JOK
B3aumoaeincTere nNpoBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHas padota «3yuenune

3 paTopHa p Y 1 1 12.09.2023 | Promorexa [OK
MAarHUTHOTO IOJIS KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO ITOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuia Ammepa.
JIaGoparopHas pabota

4 paTopHasdi p 0 1 1 15.09.2023 bubmuorexa [JOK
«HccnenoBanue aeiicTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHMWTa Ha PaMKy C
TOKOMY
JlelicTBME MarHUTHOTO TTOJIS Ha

5 BITK F0CSI 3apPSDKEHHYIO YaCTH 1 19.09.2023 bubmotexa [IOK
ABIDRYTLY P Y i o https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cunsl Jlopenna

6 BxoaHast KoHTpoJbHAs paboTa 1 1 22.09.2023



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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JlabopaTtopHnas pabota
«HccnenoBanue siBICHUS
3HeKTpOMaFHHTHOﬁ HUHAYKIUW>

26.09.2023

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBIICHHE
camounAykiuu. JJ]C caMOUHTyKIIUHU.
DHeprusi MAarHUTHOTO TOJISL KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE I0JIe

29.09.2023

Bu6muoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOABUIATEb,
YCKOPHUTENH 3JIEMEHTAapPHBIX YaCTHII,
MHAYKIIMOHHAs I1e4b

03.10.2023

10

O6o06maromuii ypok «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HHIOYKIUA»

03.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

11

KonTposbHas padora no reme
«MarsauTtHoe 1ose.
3J'IeKTpOMaFHI/ITHa$I HUHAOYKIUS

06.10.2023

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

12

CB00OTHBIE MEXaHUYCCKHUE
kosneOanus. ['apmoHnueckue
KoseOaHusl. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHMil.
[IpeBparienue sHEprUn

17.10.2023

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

13

JlaGopaTtopHast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTH U MaCChI TPy3a»

20.10.2023

14

Koneb6arenbublit kKoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHMs B
U/iealbHOM Kosie0aTeIbHOM KOHTYpE.

24.10.2023

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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Amnanorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KOJIEOAHUSIMU

15

®opmyna Tomcona. 3akoH
COXPAaHCHUS SHEPIUU B UACAIIBHOM
K0JIeOaTeTbHOM KOHTYPE

24.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[TpencraBieHne 0 3aTyXarOMUX
KosieOaHusAX. BeIHYK/IeHHBIC
MeXaHUUeCKHE KocOanus. Pezonanc.
BrIHyKIEeHHBIC JIEKTPOMATrHUTHBIC
KoJIeOaHus

27.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemenHbIil TOK. CUHYCOUAIbHBIM
MepeMEHHBIN TOK. MOITHOCTD
MIEPEMEHHOTO TOKA. AMIUTUTYIHOE 1
JICUCTBYIOILIEE 3HAUEHUE CUJIbI TOKA U
HaIPSDKSHUS

31.10.2023

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

18

Tpancdopmarop. IIpousBoacTso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

03.11.2023

19

YCTpoUCTBO U IPAKTUUECKOE
[IPUMEHEHHUE IEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOr0 TOKa, JINHUN
JJIEKTponepesay

07.11.2023

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

20

OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ucnosnb3oBanus
JIEKTPO3HEPTUHU B IOBCETHEBHOM
KU3HH

10.11.2023

21

Mexannueckue BOJIHBI, YCIIOBHUA
pacrtipoctpanenus. [lepuos. Ckopoctsh

14.11.2023

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacnpoCTpaHEeHUs U JJIMHA BOJIHBI.
ITonepeunsie U TPOAOJIBHBIE BOJTHBI

3Byk. CkopocTh 3ByKa. I poMKOCTh

bu6mmoreka [IOK

22 17.11.2023
3ByKa. Beicora ToHa. TemMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DIIeKTpOMarHUTHBIE BOJIHBI, UX Eu6 LIOK
HOIHnoTEKA
23 cBoicTBa U ckopocTh. IlIkana 17.11.2023
p https://m.edsoo.ru/ffOccfeQ
3JICKTPOMArHUTHBIX BOJIH
[TpuHIIUIIBI pATUOCBS3H U
24 TeneBuIeH . Pa3BuTue cpencTs 28.11.2023
cBs3u. Pagnonokamus
Kontpoabnas padota «Koieba
o5 HTpOJIbHAs paboT ne0aHus u 01.12.9023 bubnuoreka LIOK
BOJIHBD https://m.edsoo.ru/ff0cc6f8
ITpssmonuHEtHOE pacpocTpaHeHHE
26 CBiTa B OHO oz[HF())ﬁ cpez[(:pToqeqHHﬁ 05.12.2023 Brommorexa HOK
p peae. o https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyu cBera
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUSI B LOK
noOInoTEKA
27 cBeta. [locTpoenne n300paxeHmii B 08.12.2023
p p https://m.edsoo.ru/ff0cd4e0
MIJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe
eHHee oTpaxxkenune. Ilpene 7|
08 BHyTpeHHee oTpaxeHue. [IpenenpHbii 13.12.2093 bubnuoreka LIOK
YTOJI MOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS
29 JlaGopaTtopHas padoTta «M3mepenne 15.12.2023 bubnmnoreka [IOK
IIOKa3aTelIs PEJIOMIICHHS CTEKIIa» o https://m.edsoo.ru/ffOcd67a
JIunssl. [locTpoenne nzodpaxeHuii B Bu6 110K
HOIHOTEKA
30 nH3e. DopMyiia TOHKOH JTHH3EL. 19.12.2023
PMY https://m.edsoo.ru/ffOcddle
VYBennueHne TMH3EI
31 JlaboparopHas paboTa 22.12.2023



https://m.edsoo.ru/ff0ccc0c
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«HccnenoBanne CBOMCTB
MU300paXCHUI B JIMH3AX)

Hucniepcust cBeta. CII0KHBINA COCTaB
Oenoro cBera. LlBet. JJaboparopHas

32 26.12.2023
pabora «Habimronenue nucnepcuu
CBETa»

33 WNurepdepennus ceeta. Judpaxius 99.12.9023 bubmuoreka [IOK
ceeta. JluppakronHas pemeéTka o https://m.edsoo.ru/ff0ced22
ITorrepeyHOCTH CBETOBBIX BOJIH.

34 Y 99.12.9023 bubnuorexa [JOK
ITonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
(0] eCKHEe 00 CTpolcTBa

35 NTUYECKHE TPUOOPHI U yCTPOMCTBA U 09.01.2024
yCIIOBUS MX O€30MaCHOT0 MPUMEHEHUS
['paHuIBl IPUMEHUMOCTH

accU4ecKoi mexa . Iocryna

36 KJIACCUYECK UI/I MEXaHUKH TyJIaThl 12.01.204 bubnuoreka [IOK
CIIELIMATIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHTEIILHOCTHU
OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH. Eu6 10K

noInOTEKA

37 3ameJIeHHe BpEMEHH M COKpaIlleHUE 16.01.2024

g p patt https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus ¥ UMITYJIbC PEISTUBHCTCKON
38 yacTuilbl. CBSI3b MacChl C DHEPIHEH U 19.01.2024 bubmmorexa [JOK
Het- p . https://m.edso0.ru/ffocfc68
UMITYJIECOM. DHEPTHUS TOKOs
KonTtponbHas padora «Onrtuka. Bu6 1IOK
nOJINOTEKA

39 OCHOBBI CIIEIMAILHOM TEOPUHU 23.01.2024

1 p https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIIEHOCTI
®otonnl. Popmyna Ilnanka. DHeprus

40 pMY P 26.01.2024 | PHOmoTeka LOK
U UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6

41 OTKpBITHE U UCCIIE0OBAHNE 30.01.2024 | Bubmuoreka [IOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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dororddekra. Onbrrer A. T'.
CroneroBa

https://m.edsoo.ru/ffOcffc4

3akonsl hoTorddekra. YpaBHeHHE

bu6mmoreka [IOK

42 Onumreiina st porodddexra. 02.02.2024
A o https://m.edsoo.ru/ff0d015e
«Kpacnas rpanumna» dpotosrddexra
JaBnenne cBeta. OnbiThl 11. H. BuG 1OK
HOIHnoTEKA
43 JleGeneBa. XUMHYECKOE JEHUCTBUE 06.02.2024
A 8 https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuyeckue ycTpoucTBa u
[IPaKTUYECKOE IPUMEHEHUE:

44 p p 09.02.2024
dboTo31eMEHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOANO/]
P

45 elIeHne faﬂaq 10 TeEME «DJIEMEHTEI 13.02.20%4 bu6mmoteka [IOK
KBAaHTOBOU OIITHUKW) https://m.edsoo.ru/ff0d0302
Monens atroma Tomcona. OTBITEL Eu6 10K

nOINOTEKA

46 Pesepdopa 1o paccesiHUIO 0-4acTHII. 16.02.2024

pdopa P H https://m.edsoo.ru/ff0d091a
ILtanerapHast Mogenp aToMa
bu6nmmoreka [IOK
47 IToctynatel bopa 27.02.2024
Y p https://m.edsoo.ru/ff0dOafa
H3znyuenne u normnoleHue GoToOHOB
48 o I/I}l;e €X0J€e aToMa C OI[HO(Ir)o OBHS 01.03.2024 Brbmaorexa LOK
prep . yp A https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha JIPYroi. BUIIBI CIEKTPOB
BoHoBEIe cBolicTBa yacTHIl. BOJIHEBI
e bpoiina. KopnyckymnsapHo-

49 /1€ DPORIIA. ROPHYCKYIUIp 05.03.2024 | PHOmoTeka LOK
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE H3ITy4YeHHUEe
OTKpBITHE PAAUOAKTUBHOCTH. ONBITHI

50 p pan 12.03.20%4 bu6mmorexa [IOK

Pesepdopaa no onpenenenuto cocraBa

https://m.edsoo.ru/ff0d0fd2
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PAAOAKTUBHOI'O NU3JTYUCHHA

51

CgoiicTBa anb(a-, 6eTa-, ramMmma-
u3nydeHus. Bnusaue
PaAMOAKTUBHOCTH HA KHUBHIC
OpTraHU3MBI

15.03.2024

52

OTKpBITHE MPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacma.
DNEKTPOHHBIN U MO3UTPOHHBIH Oera-
pacnan. ['amma-nsirydyenue

19.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsA3H HYKJIOHOB B SIpE.
SnepHsbie peakuuu. SaepHbIil peakTop.
[Tpo6GieMbl, IePCIEKTUBBIL,
HKOJIOTUYECKUE ACTIEKTHI SICPHOM
SHEPreTUKHU

22.03.2024

bubmuorexa [JOK
https://m.edso0.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo 1kl HaOMIOICHUS U
pPEruCTpaLUM AIIEMEHTAPHBIX YACTHIL.
Kpyrisiit cton «®yHaameHTanbHbIe
B3anMoaercTBHA. EMMHCTBO
bu3NYECKOil KApTUHBI MUPA»

26.03.2024

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

55

Bup 3sé3nnoro nebda. Co3se3aus,
SApKUE 3BE3]IbI, TUTAHETHI, X BUAUMOE
nBmkenue. ConHevHast CUCTEMA

29.03.2024

56

Connue. ConHeuHas aKTUBHOCTb.
Hcrounnk sHeprun ComHIa 1 3BE3]1

02.04.2024

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/IbI ITIaBHON
IIOCJIEI0BATENBHOCTH. BHyTpeHHEE
cTpoeHue 3Bé31. COBpeMEHHBIE

05.04.2024



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

MIPEJICTABICHUS O IIPOUCXOKICHUH
sposroru CoTHIa U 3BE3]

58

Muneunsiii [Tyt — Hama ["anakTuka.
[Tonoxenue n aBmxenne CosHua B
lNanaktuxe. ['anaktuku. Y€pHbIe AbIPHI
B S7Jpax rajJlakTUK

16.04.2024

59

Bcenennas. PazOeranue ralakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe u3nyuyeHue.
MeraramakTuka

19.04.2024

60

Hepemiennsie mpobieMbl aCTPOHOMHH

23.04.2024

61

KoHnTpoapHas pabora « DeMeHTHI
ACTPOHOMHH U acTPOPUIUKI)

26.04.2024

62

O06o6maromuii ypok. Pons gusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHISCKOM, COIMAIbHOM 1
ATUYECKOH cdepax AeaTeTbHOCTH
YeJI0BeKa

03.05.2024

63

O6o06matomuii ypok. Pois 1 Mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOM KapTHUHE MUPA

07.05.2024

64

Ob6o6maromuit ypok. Posib
buznueckoit Teopuu B GopMHpOBaHUT
MIPEACTABICHHUH O (HU3UIECKOI
KapTHUHE MUpa

14.05.2024

65

O6o6marmuit ypok. Mecto
buznyecKoil KapTUHBI MHUpa B 00I1IEM
psily COBPEMEHHBIX €CTECTBEHHO-

17.05.2024




HAYYHBIX MPEJCTABICHUIN O IPUPOIE

PesepBHbIi ypok. MaruutHoe nose.

66 1 21.05.2024
DNeKTpOMAarHUTHAST WHTYKITHS
Pesepublii ypok. Ontrka. OCHOBBI

67 CHeHaTbHON TeOpUH 1 24.05.2024
OTHOCHUTEJIbHOCTH
Pesepurniii ypok. KBanroBas dhusuka.

68 3H€£€HTBI}2]1I():T OHOMUHU U ? 1 24.05.2024 Bubmiorexa LIOK

p R https://m.edsoo.ru/ff0d1784
acTpoU3UKH
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JId YYEHUKA

» ®usuka, 11 kmacc/ Msakumes ['.J1., Byxosnes b.b., Yapyrua B.M. mox
penakiueit [TaphentreBoit H.A., AkuionepHoe o0iectBo «31aTenbcTBO
«IIpocBemienue»

®dusuka. 11 knacc. YueOnuk. bazosliit ypoBenb ABTop: [lypsimeBa Haramus
Cepreesna, Mcaes JImutpuii ApkanseBuy, Yapyrun Bukrop MakcumoBnu
N3natensctBo: [Ipocsemenne/dpoda, 2019 r.

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

@uzuka. 10-11 xmacec. Meroguueckue MaTtepuansl i yauTens. ba3oBbiil u
yriryosiennbiil yposHu. @I'OC ABtop: Tuxomuposa CBeTiaHa AHATOJIbEBHA
N3narensctBO: MHemo3uHa, 2021 r.

"®uzuka. 1 lkimacc. Metoauueckue marepuansl 1t yuurens' Kupuk JLA,
I'engenmteitn A.9, Iuk FO.1, Unekca 2020

HMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://experiment.edu.ru

http://www.fizika.ru

http://college.ru/fizika/
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