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HOACHUTEJIBbHAA 3AIIUCKA

[Iporpamma no ¢usmke 6a30BOro ypoBHsS Ha ypOBHE CpeAHEro o0Iero oopa3oBanus pazpadoTaHa
Ha OCHOBE IOJIOKEHHUI U TpeOOBaHMIA K pe3yJibTaTaM OCBOESHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl,
npeactaBieHHbIX B @I'OC COO, a Takxke ¢ yu€ToM deaepaibHONW pabouyeld mporpaMMbl BOCIIUTAHUS U
KOHIENIMK TpenoaaBanus ydyeOHoro mnpeamera «Pu3umka» B 00pa30BaTEIbHBIX OpPTaHU3AIMIX
Poccuiickoit @enepannu, peaqu3yonrx OCHOBHbIE 00pa30BaTeIbHbIC TPOTPAMMEI.

CopepxaHue MporpaMMbl MO (QHU3UMKE HANpPaBlIeHO HAa (OPMUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI Mupa obyuatonuxcs 10—11 kmaccoB npu oOyueHnH ux Gusrke Ha 6a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-JIESITEIBHOCTHOTO Ttoaxoxaa. [Iporpamma no ¢usmke coorBeTcTBYeT TpeboBanusm ®I'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, MPEJAMETHBIM M METalpeaMETHBIM pe3yiabTaTaM OOyueHHus, a TaKxKe
YUUTBIBAET HEOOXOAMMOCTh pPEATM3alMU MEXIPEAMETHBIX CBA3eH (DU3UKU C €CTECTBEHHO-HAYUHBIMU
y4eOHBIMH TIpeIMETaMU. B Hel oInpenesitoTcsi OCHOBHBIC LIEH M3y4eHHs (PU3WKH HA YPOBHE CPEIHEro
obmero o0Opa3oBaHUs, IJIAHUPYEMbIE PpE3yJdbTaThl OCBOCHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTarnpeaIMeTHbIE, TpeaMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o ¢u3uKe BKIFOYACT:

® [UTAHUPYEMbIE PEe3YJIbTaThl OCBOCHHsS Kypca (U3MKM Ha 0a30BOM YypOBHE, B TOM YHCIE
IIpeIMETHBIE PE3yIbTaThl IO roJjaM O0yUeHUs;

e coziepkanue yueOHoro npeamera «PU3uKay» Mo rogam o0yueHHs.

dusznka Kak Hayka O HaumOosiee OOIMX 3aKOHAX MPHUPOJbI, BBHICTyMas B KauyecTBE Y4YEOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKJaJ B CHCTEMY 3HAHHH 00 OKpYKalOIIeM MHUpe.
IkonbHBI Kypc (DU3HKH — CHUCTEMOOOpa3yIOIIMil IJIsl €CTeCTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB,
MOCKOJNIbKY (PU3NYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U SIBICHUIA, U3y4aeMbIX XUMHUEH, OnoIoruei,
¢busnueckoit reorpadueii u acrponomueii. Microns3oBaHne U aKTUBHOE MIPUMEHEHHE (PH3UUIECKUX 3HAHUN
OTIpeNieNIsieT XapakTep W pa3BUTHE DPAa3HOOOPA3HBIX TEXHOIOTHH B cepe PHEPreTHKH, TpPaHCIOpTa,
OCBOGHHUSI KOCMOCA, TMOJyYeHHUs HOBBIX MaTEpHalioB C 33JaHHBIMH CBOMCTBAMHU U JApyrux. M3yuenue
(u3MKK BHOCUT OCHOBHOM BKJIaJ] B (JOPMHPOBAHUE €CTECTBEHHO-HAYYHOW KAPTHHBI MUPa 00YyJaOIIIXCS,
B (opMUpOBaHHME YMEHHUIl NPUMEHATH HAy4YHBIH METOJA TMO3HAHWMS NPU BBIMOJHEHUH MMM Y4YeOHBIX
UCCIIEA0BAHUMN.

B ocHOBY Kypca (HU3UKH AJIsi YPOBHS CpelHETro 00IIero o0pa3oBaHus MOJOKEH Pl UACH, KOTOpbIE
MO>KHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUSI.

Hoes yenocmumocmu. B COOTBETCTBUM C HEH Kypc SIBISETCS JIOTUYECKH 3aBEPUIEHHBIM, OH
COJCPXHUT MaTepuajl W3 BCEX pa3lelioB (M3HMKH, BKJIIOYAET KaK BOMPOCH KIACCHYECKOW, TaK H
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cOOTBeTCTBMM C HEW Martepuan Kypca (u3MKu OObETUHEH BOKPYT
¢buznueckux Teopuil. Bexgymmm B Kypce siBisieTcs (OpPMUPOBAaHUE MPEACTABICHUM O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BEILIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE peanuzauus nOpeAnosaraeT HCHOJIb30BaHUE T'yMaHUTApHOTO
noTeHuuana (pu3n4eckoi HayKu, OCMBICIICHHE CBSA3H Pa3BUTHS (PU3UKU C Pa3BUTHEM OOILECTBA, a TAKXKe
C MUPOBO33pEHUECKUMH, HPABCTBEHHBIMH U 3KOJOTMUECKUMHU MTPOOIEMaMH.

Hoes npuxnaonoi nanpasiennocmu. Kypc pusuku npeanonaraetT 3HakOMCTBO € HIMPOKHM KPYroM
TEXHUYECKHUX M TEXHOJOTUYECKUX MPHUIOKEHUIN U3yUYEHHBIX T€OPHId U 3aKOHOB.

Hoes sxonoeuzayuu peanusyeTcst MOCPEACTBOM BBEICHHS AJIEMEHTOB COJCPKAHMUS, MOCBIIIEHHBIX
HKOJIOTUYECKUAM TIPOOIIEMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BUTHEM TEXHUKH M TEXHOJIOTHMA, a
Takke 00CYKIEHUS MPoOIEM pallMOHATEHOTO MPUPOAOIIOIB30BAHUS U HKOJIIOTHYECKON 0€30MacHOCTH.



CrepKHEBBIMH dJIEMEHTaMHU Kypca (U3UKH Ha YPOBHE CpEIHEro olIiero oopa3oBaHus SBISIOTCS
¢usnveckne teopun (popMHpoBaHUE TPEACTABICHUN O CTPYKTYypE MOCTPOSHHS (PU3UYECKOH Teopwuw,
poaM pyHAAMEHTAIBHBIX 3aKOHOB M IPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJIE, IPAHULIAX
NPUMEHUMOCTH TEOPHIA, JIS1 ONTUCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUI U MPOLIECCOB).

CucTeMHO-IeATENbHOCTHBIM MMOAXO0A B Kypce (M3MKH peaJu3yercs Mpexae BCEero 3a Cuér
OpraHu3alUM 3KCIIEPUMEHTAIBHON JesaTenbHOCTH oOyuatomuxcs. /g 6a30Boro ypoBHs Kypca pU3HKH —
3TO UCIOJIH30BAHUE CUCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U JIAOOPATOPHBIX PadoT,
KOTOpBIE B MporpamMme Mo (u3nke oObeIUHEHbl B OOIIMN CNHUCOK YYEHHUUECKHUX MPAKTUYECKUX PaloT.
Beienenne B yka3aHHOM HepedyHe J1a0OpaTOpHBIX paboT, MPOBOJUMBIX JJIi KOHTPOJIS M OLIEHKH,
OCYILECTBISICTCSI YYACTHUKAMHU 00pa30BaTEIBHOIO MPOLIECca UCXO/ U3 OCOOEHHOCTE! TNIAHUPOBAHUS U
ocHamieHus: kabunera Qusuku. Ilpm 3TOM oOOecreynmBaeTcs OBIAJCHUE OOYJAIOUTUMHUCS YMEHUSIMHU
IIPOBOJUTH KOCBEHHBIE M3MEpPEHHsI, UCCIeI0BaHUs 3aBUCUMOCTEH (PU3MUECKUX BEIMUYMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonblioe BHUMaHuE yIenseTcsl PelIeHUI0 PAacyE€THBIX M KaueCTBEHHbIX 3afad. IIpu stoMm s
pacu€THBIX 3a7au NPUOPUTETOM SBISAIOTCA 3aJauyd C SBHO 3aJaHHOM (PHU3MUECKOM MOJEINbIo,
MO3BOJIAIOIINE IPUMEHATh U3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjeia Kypca, Tak U
MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zeioB. [ KauecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBISIOTCS 3aaHMs Ha
OO0BsICHEHUE TMPOTEeKaHUS (DU3MYECKUX SIBICHUH M MPOLIECCOB B OKPYXKAIOMICH >XU3HHU, TpeOyrolme
BbIOOpa (pU3MUECKON MOJIEH ISl CUTYyalluH IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusMu OI'OC COO k MaTepuallbHO-TEXHUYECKOMY OOECIEUCHHIO
y4ueOHOTro mporecca 0a30Bbli YpOBEHb Kypca (M3UKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus T0HKEH
U3y4aTbCs B YCIOBHAX IPEIMETHOrO KaOMHeTa (PU3MKM WIM B YCIOBHMSIX MHTETPUPOBAHHOIO KaOHHETa
NPEeIMETOB E€CTECTBEHHO-HAyyHOro IuKiIa. B kabuHere QU3MKM MOMKHO OBITh HEOOXOIUMOE
nabopaTopHoe 00OpyAOBaHUE JUIsl BBINOJHEHUS YKa3aHHBIX B IpOrpaMMe MO (PU3MKE YYEHHYECKUX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BAHUE.

JleMoHCTpallMoHHOEe 000opynoBaHHe (opMUpyeTCs B COOTBETCTBUU C NMPHUHIMIIOM MHUHUMAaIbHOU
JIOCTAaTOYHOCTH W 00eCreurnBaeT IMOCTAHOBKY IEPEYMCICHHBIX B IMpOrpaMMme 10 (DHU3HMKE KITFOUEBBIX
JIEMOHCTpalMid A7 MCCIEJOBAHUS M3y4aeMbIX SBJIEHUH M  NPOLECCOB, HMIHUPHUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHX MPUMEHEHUH.

JlaGopaTopHoe 00OpyIOBaHUE JIs YYCHHUYECKHUX MPAKTHYECKUX pPadoT (OpMHUpYETCS B BHUIC
TEMaTHYECKHX KOMILJIEKTOB M 00ecleunBaeTcsi B pacyére OJHOr0 KOMILIEKTa Ha JBYX OOYYaroLIMXCS.
TemaTtndeckne KOMIUIEKTHI J1a00paTOPHOTO 00OPYIOBaHHS JIOJKHBI OBITH MOCTPOEHBI HA KOMILIEKCHOM
HCIOJIb30BaHUH aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, & TAKKE KOMIBIOTEPHBIX N3MEPHUTEIBHBIX CHCTEM B
BUjie LU(PPOBBIX JTaOOPATOPHIA.

OCHOBHBIMU LENISIMU U3Y4€HUS (PU3UKHU B 00IEM 00pa30BaHUU SBJISIOTCS:

e hopMUpOBaHME MHTEpeca W CTpEeMJIEHUs OOydaroluxcs K HaydyHOMY H3YYEHHMIO MPUPOJBI,
pPa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE INPEJCTABICHUI O HAYYHOM METOJ]€ MO3HaHHs M (OPMHUPOBAHUE HCCIEAOBATEIHLCKOTO
OTHOILIEHUS K OKPYKAIOIIUM SBJICHUSM;

¢ (hopMUpPOBaHME HAYYHOI'O MUPOBO33PEHMSI KaK pe3yJbTaTa U3y4EeHUsI OCHOB CTPOCHHS MaTepHH U
(G yH1TaMEHTaIbHBIX 3aKOHOB (PU3HKHU;

¢ hopMUpOBaHNE YMEHHUN OOBICHATH SBJICHHS C UCHOJIB30BAHNEM (DPU3UYECKUX 3HAHUM M HAyYHBIX
JI0Ka3aTeNbCTB;

¢ hopMUpOBaHME TPEICTABICHUH O POJM (QU3UKU AJI Pa3BUTHs JIPYTUX €CTECTBEHHBIX HAayK,
TEXHUKA U TEXHOJIOTHH.



JlocTrxkeHrne 3TUX IeNeld oOecreynBaeTCsl PelieHHeM CIEAYIONMX 3a7ad B Mpollecce H3ydeHHs
Kypca GU3HKU HA YPOBHE CPEAHEr0 00I1Iero 0opa3oBaHus:

® [IpHOOPETEHNE CUCTEMBbI 3HAHUN 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKIIIOYAsT MEXAHWKY, MOJCKYISPHYIO (PHU3UKY, JJICKTPOAMHAMHKY, KBAHTOBYIO (H3HKY U DJIEMEHTHI
acTpou3uKwy;

e hopMupoBaHNE YMEHUH TPHUMCHITh TEOPETUYCCKUE 3HAHHUSA Ul OOBSCHEHUS (U3HUECKUX
SBJICHUH B TIPUPOJIE U JIJISl IPUHSATHUS IPAKTUYECKUX PEIICHUN B TIOBCETHEBHOM JKU3HU;

® OCBOEHHE CIIOCOOOB PEIICHHS PA3JIMYHBIX 33/1a4 C SBHO 33JaHHON (U3NYECKON MOJIENbIo, 3aj1ad,
M0/Ipa3yMEeBAIOIINX CaMOCTOSITENIbHOE co3laHue (PU3UUECKO MOJEINH, a/IeKBATHOMN YCIOBUSAM 3a/1a4y;

®[IOHMMAaHWE (UINYCCKUX OCHOB W TPHUHIUIIOB JCHCTBHS TEXHHYECKUX YCTPOWCTB U
TEXHOJOTHYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPEY;

®OBJIAJICHHE METOJAaMH CAMOCTOATEIBHOTO IUTAHMPOBAHWS W MPOBEIEHUS  (UBHUECKUX
HKCIIEPUMEHTOB, aHAIN3a M WHTEpIpeTaluu UHGOpMaIMU, ONPEAEIeHNUs JOCTOBEPHOCTH MOIYyYEHHOIO
pe3ynbTaTa;

®CO3J]aHUE YCJIOBHM JUIi Ppa3BUTHS YMEHMH MPOEKTHO-UCCIEIOBATEIIbCKOW, TBOPUYECKON
NEeSATETbHOCTH.

Ha u3ydenmne ¢usuku (6a30BbIN YPOBEHB) Ha YPOBHE CpeaHEro oOIero oOpa3oBaHUS OTBOJIUTCS
136 gacos: B 10 kacce — 68 yacoB (2 gaca B Henento), B 11 kitacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemerii B mporpamMme mo (Qu3uMKe NepedeHb JTabOpaTOPHBIX M MPAKTHYECKHX padoT
ABIIETCA PEKOMEH/IOBAaHHBIM, YYUTEINb J€JaeT BHIOOP MPOBEACHMS JIAOOPATOPHBIX PabOT U OIBITOB C
y4€TOM MHIANBUAYATHHBIX OCOOCHHOCTEH 00YyJarOIuXCsl.



COIEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. Pu3nka 1 MeTOAbI HAYYHOI'O TO3HAHMS

®usznka — Hayka o mnpupoae. Hayunble MeToApl NO3HaHUS OKpyKaromiero mwupa. Poib
HKCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue GU3NUECKUX sIBIEHUH U nporieccoB. Hayunble runote3sl. @U3ndeckue 3aKOHBI
1 Teopuu. ['paHUIBl MPUMEHUMOCTH PU3NYECKUX 3aKOHOB. [IpuHIIMNI COOTBETCTBUS.

Ponb u Mecto ¢usuku B (GOPMUPOBAHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B
MIPAKTUYECKON AESITETbHOCTH JIFO/IECH.

Jlemoncmpayuu

AHaJ0TOBEIC U L[H(I)pOBLIe HU3MCPHUTCIIBHBIC HpI/I60pBI, KOMITIBIOTCPHBIC JaTYHUKU.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBuxkeHue. OTHOCUTENIBHOCTh MEXaHMYECKOro JBHKeHHs. Cuctema OTcuéra.
Tpaexropus.

[lepemenienne, CckoOpocTh (CpedHsisi CKOPOCTb, MTIHOBEHHas CKOPOCTb) M YCKOpPEHHUE
MaTepuaIbHOM TOYKH, MX NPOEKIMH Ha OCH CHUCTeMbl KoopauHaT. ClOKEeHHE MepeMEelIeHud u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE TMpsAMOJUHEHHOEe ABWXKeHue. [paduku 3aBUCHUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U NEPEMELIEHUSI MaTEPUaIbHON TOUKU OT BPEMEHH.

CBoOoiHOe majeHne. Y CKOpeHne CBOOOIHOTO TaACHHS.

KpuBonuneirinoe nBukeHue. JIBUkeHrEe MaTepHAIbHON TOUYKH MO OKPYKHOCTH C MMOCTOSSHHOM IO
MOJYIII0 CKOPOCTBbIO. YTJOBas CKOPOCThb, JIMHEHHas ckopocTh. Ilepuog u dyacrora oOpaieHus.
LlenTpocTpeMUTensHOE YCKOPEHHUE.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IMPUMEHEHHE: CIUIOMETp, JBUKCHHE CHAPSJIOB,
LIETIHbIE U peMEHHBIE MTEpEeAayH.

Jlemoncmpayuu

Mopenb cuctemMbl OTCUETA, MIUTFOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKECHHUS.

[IpeoOpazoBanue TBUKECHHIA C UCTIONB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Habmronenue aBmxeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHust CBOOOTHOTO MaCHHUS.

HampaBnenue ckopocTH npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomul

N3yuenne HepaBHOMEPHOTO ABUKEHUS C IIEJIbIO OMpe/IeTICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLICHMST MEXIY IMyTSIMHU, NPOHIACHHBIMH TEJIOM 3a MOCIEHOBATEIbHBIC
paBHbIE MPOMEKYTKH BPEMEHHU IPHU PaBHOYCKOPEHHOM JIBMXKEHHH C HAYaJbHOM CKOPOCTBIO, paBHOMU
HYIIIO.

N3yueHune nBUKEHUs MIApUKa B BI3KOU KUJIKOCTH.

N3ydenne nBuKeHHS TeIa, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunmun otHocutenbHocTH [anmmnes. I[lepBwiii 3akoH HerloToHa. MHepuuanbHbIE CHUCTEMBI
oTcuYéTa.

Macca Ttena. Cuina. [Ipunnun cynepnosuiuu cuii. Bropoit 3akon HeroToHa miisi MaTepuanbHOM
Touku. Tpernii 3akoH HploTOHA 17151 MaTepUAJIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenue. Bunbl Tpenus (mokosi, ckoiabxeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHsI CKONBXEHHS M cwia TpeHus nokos. Kosddumment tpenus. Cuia CONpOTHBICHUS MPH
JBKEHUU Teja B )KUJIKOCTH WUJTU Ta3e.

[ToctynatensHoe U BpalaTeabHOE ABMKEHHE a0COIOTHO TBEPAOTO Tea.

MoOMEHT cuJibl OTHOCHUTENIBHO OCH BparieHus. [lneuo cumbl. YcioBHS paBHOBECHS TBEPIOTO
Tena.

TexHuueckue ycTpoWcTBa M NPAKTUYECKOE NPUMEHEHWE: MOJUIMIHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHHME MacC B3aMMOICHCTBYIONIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT JehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOIBEME U MTAJCHHH.

CpaBHEHME CHII TPEHUS ITOKOS, KAUEHUS U CKOJIBKECHMSL.

VYcnoBus paBHOBecus TBEPAOTO Tena. Bunibl paBHOBECHS.

Yuenuueckuu sxcnepumenm, 1a6opamopmvie pabomul

Nzyuenue nBuxeHns Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOUINX B MPYKUHE U PE3MHOBOM o0pasiie,
oT ux aedopmariuu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TENA, UMEIOIIETO OCh BPAILCHHUS.

Tema 3. 3aKkonbl coxpanenusn 6 Mmexanuxe

Nmmynsc maTepuanbHONW TOYKM (Tesia), CUCTEMBbl MaTepHANIbHBIX TOYeK. Mmmynbc cumsl u
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBM>KEHHE.

Pabora cusbl. MOITHOCTH CHJIBL.

Kunernyeckast sHeprusi MarepuaibHOM ToukH. Teopema 00 N3BMEHEHUN KHHETUYECKON IHEPTHH.

[NotenumansHas sHeprus. lloTeHnmaneHas >Heprus ymnpyro AeGOPMUPOBAHHON MPYKHUHBL
[ToTennmanpHas SHEPTUs TeJia BOJIU3U MOBEPXHOCTH 3EMIIH.

[loteHuuanbHble U HEMOTEHIMANbHBIE CHIbL. CBA3b pabOThl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHWYECKOW SHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUs MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOJTKHOBEHHS.

TexHuueckne yCTpONCTBA M MPAKTHUECKOE NPUMEHEHHUE: BOJAOMET, KOMNEp, NPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktrBHOE NBHKEHUE.

[lepexo mOTEHITMATBHONW SHEPTHH B KWHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

N3yuenune abCoIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSIHBIX MAasSTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOW SHEpPruM Tejia Ha Mpumepe
PaCTsDKEHUS PE3MHOBOIO KI'yTa.

Pa3nen 3. MonekyaspHas ¢u3nka u TepMOIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpMM U HUX OIBITHOE OOOCHOBaHUE.
BbpoynoBckoe nBmxkenue. duddysusa. Xapakrep IBWKEHUS M B3aUMOJCHCTBHS YaCTHUI] BEIIECTBA.



Mogenu cTpoeHusi Ta30B, KUIKOCTEH U TBEPIBIX TeNl U OOBSICHEHHE CBOMICTB BEIECTBA HA OCHOBE
3TUX Mojenel. Macca u pazmepsl Moiiekyi. KonnuectBo Bemectsa. [loctostHHas ABoraapo.

TermnmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopens wuneanbHoro raza. (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETHUECKOW TEOpUU
UJCAIIbHOTO ra3a. AOCOJIOTHAs TEMIIepaTypa Kak Mepa CpeaHEed KHHETUYECKOW SHEPruu TEIJIOBOIO
JNBIOKeHUs dacTul rasa. [llkana temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHUE MeHpeneeBa—
Knaneiipona. 3akon JlanproHa. M3omponecchl B HJ€aJbHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM
BemiecTsa. ['paduueckoe npencraBieHue H30MPOIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA, (poTOrpadu MOJIEKYS OPTraHUIECKUX
COCTUHEHUN.

OnpITe 10 1B GY3UH KUAKOCTEH U Ta30B.

Mopenbp OpOyHOBCKOTO JIBHKCHHS.

Mopaens onbita IlTepHa.

OnbIThl, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOIEHCTBUS.

Mopaenb, HIUTFOCTPUPYIOLIAs IPUPOY 1aBJICHUS ra3a Ha CTEHKU COCY/a.

OnbITHI, WIUTIOCTPUPYIOUIUE YPABHEHUE COCTOSIHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, 1a6opamopHvie pabomul

OmpezeneHre Macchl BO3yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUH 00BhEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMy COCTOSHUS pa3peKEHHOIo rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepMmoanHamuueckas cucteMa. BHyTpeHHSST SHEPTUsl TEPMOAMHAMUYECKON CHCTEMBI M CIIOCOOBI
e¢ m3MmeHeHus. KommdecTBo TerioTel M paboTa. BHYTpeHHsISI SHEprusi OAHOATOMHOIO HJ€albHOTO
raza. Buasl Temnonepenayu: TEIUIONPOBOJHOCTh, KOHBEKLHUSA, U3ITyYEHHUE. Y AENbHAS TEIIOEMKOCTh
BewecTBa. KoanmuecTBo TEMIOThI IPH TEIJIONEpEaAAYE.

[Tonsitue 06 ammabatnom mporecce. [lepBriii 3akoH TepMmoanHamMuku. [lpuMeHeHHE MmepBOro
3aKOHA TEPMOJMHAMHUKHY K H3omporieccam. I'padudeckas nHTepnperanus padoThl rasa.

Bropoii 3akoH TepmouHaMuku. HeoOpaTHMOCTE POIIECCOB B TIPHPO/IC.

TennoBele MamwuHbl [IpUHIKNIBI TEWCTBUS TEIUIOBBIX MammuH. [IpeoOpa3zoBaHus SHEPTUH B
TeruioBbiX MammHax. KoaddunmeHnt nonesnoro aeiictBus ternoBoit mMammebl. [lukn KapHo u ero
KO3 (HULMEHT MOJE3HOr0 IEHCTBUS. DKOJIOTHYECKHUE TPOOIIEMbI TEIIII0IHEPTETHKHY.

TexHuueckue ycTpocTBa M MPAKTUUECKOE NMPUMEHEHHE: JABUTaTellb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOMIBHUK, KOHAUIIHOHED.

Jlemoncmpayuu

H3MmeHeHne BHYTpEHHEW SHEpPTruu Teja MPH COBEPIICHHH pabOThI: BBUIET MPOOKHU M3 OYTHUIKU
MoJ JCWCTBHEM CXKATOrO BO3JyXa, HarpeBaHue d¢dupa B JaTyHHOH TpyOKe myTEéM TpEHHS
(BuaeomeMOHCTpaIus ).

N3menenue BHyTpeHHEH sHEepruu (TemmepaTypbl) Teja Mpu Terionepeaaye.

OnsIT 10 aAabaTHOMY pPaCUIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENsI BHYTPEHHETO CTOPAHUS, PEaKTUBHOIO JBUTATES.

Yuenuueckuu sxcnepumenm, 1a6opamopHvie pabomul

N3mepenue ynenbHOU TEMITOEMKOCTH.

Tema 3. Acpezammnvie cocmosanusn eeujecmea. Dazoevle nepexoovt

[Tapoo6pazoBanue u koujeHcaunus. Mcmapenue u kuneHue. AOCONIOTHAsS M OTHOCUTEIbHAs
BIIQXXHOCTh BO3AyXa. HachlmeHHbpId map. YaenbHas TemioTa NapooOpa3oBaHUs. 3aBUCUMOCTH
TEMIIepaTypbl KUIIEHUS OT AaBJICHUS.



TBépnoe Ttemo. Kpucramnmueckue u amopdublie Tena. AHM30TPOIHUS CBOMCTB KPHCTAJLIOB.
Kunkue kpucramnsl. CoBpeMeHHbIe MaTepHalbl. [[naBieHne u Kpuctaum3aius. Y aeiabHas TerioTa
miasienus. CyOnumanust.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckne yCTpONWCTBa M TMPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U ICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUU MOJYYEHHs] COBPEMEHHBIX MAaTEpHUajioB, B TOM 4YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MapOB.

Kurnenue npu MOHMKEHHOM JaBJICHHUH.

Crioco0Ob1 U3MEpPEHUs BIAXKHOCTH.

Habmtoienne HarpeBaHus ¥ MJIaBICHUS KPUCTAIITMYECKOTO BEIIECTBA.

JleMoHCTpaLus KpUCTalIOB.

Yuenuueckuui sxcnepumenm, n1abopamopnule pabomoi

N3mepeHne OTHOCUTEIBHOM BIIa)KHOCTH BO31yXa.

Pa3znea 4. DiiekTpoauHaMuKa

Tema 1. dnekmpocmamuka

DnekTpu3anus Tea. DIeKTpUUecKuid 3apsan. [[Ba Buma snexkTpudeckux 3apsaoB. [IpoBogHUKH,
JTUAJIEKTPUKU U TTOJTYIPOBOJHUKH. 3aKOH COXPAHEHHUSI SIIEKTPUUYECKOTO 3aps/ia.

BzaumopeiictBue 3apsinoB. 3akoH Kymnona. TodeuHbIN AEKTPUUECKUN 3apsll. DIEKTPUUYECKOE
nosie. Hanpspok€HHOCTB aneKTpudeckoro mnojs. lIpuHuoun cynepno3uiuu 3JeKTPUYECKHX IMOJIEeH.
JIuHuy HanpsSKEHHOCTH SIIEKTPUYECKOTO OIS,

Pabora cun snexrpocrarnueckoro mnoss. [lotenmnuan. Pasnocts morennumanos. [IpoBognuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM M0JI€. JuanexkTpudeckas NpoOHUIaeMOCTb.

OnekTpoéMkocTb. KoHaeHcatop. DIJIEKTPOEMKOCTh IJIOCKOTO  KOHJEHCATOpa. DHEprus
3apsKEHHOT0 KOHJEHCATOPA.

TexHuueckne yCTpOHMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: 3JEKTPOCKON, 3JIEKTPOMETP,
AJIEKTpOCTaTUUECKass 3aluTa, 3a3eMJICHHE SJIEKTPONpPHOOPOB, KOHIEHCATOpP, KOMUPOBAJIBHBIN
armapar, CTpyWUHBINA IPUHTED.

Jlemoncmpayuu

VYCeTpoCTBO M IPUHIUI ACUCTBUS IJIEKTPOMETPA.

B3anMopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE T10JI€ 3apsHKEHHBIX TEll.

[IpoBOIHMKH B AIEKTPOCTATUUECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allIHTA.

JIUnIeKTpUKHU B 3JI€KTPOCTATUUECKOM I10JI€.

3aBUCUMOCTBh 3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIONAAMW IIACTHUH, PAaCCTOSHUSA
MEKIy HUMH U JUAIEKTPUUIECKON MPOHUIIAEMOCTH.

DHeprus 3apssKeHHOT'0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomoi

N3mepenue 371eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwtit anekmpuyeckuit mox. Toxu 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTpUUECKOro Toka. Mcrounuku Toka. Cuia
ToKa. [TocTOsIHHBIN TOK.

Hamnpsixenue. 3akon Oma a1 y4acTka eru.

DJIEKTPUYECKOE COINPOTHUBIICHUE. YEIBbHOE CONpOTHBIEHUE BemiecTBa. llocimenoBaTtensHoe,
napauielibHOE, CMEIIIAHHOE COeIMHEHHUE MPOBOTHUKOB.

Pabota anexTpuueckoro Toka. 3akoH Jlkoyns—JIenna. MoOImHOCTh 2IEKTPUIECKOTO TOKa.



ONEeKTPOABUKYIIAsl CHJIA M BHYTPEHHEE CONPOTHUBIECHHWE HCTOYHMKA TOKa. 3akoH Oma it
MIOJTHOM (3aMKHYTOH) asiekTprueckoii rienu. KopoTkoe 3amMbIkaHue.

DneKTpOHHAas MPOBOAMMOCTh TBEPIBIX METAIJIOB. 3aBUCUMOCTb CONPOTHUBIIECHUS METAJJIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTS.

DnexTpuueckuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomymipoBoarku. CoOCTBeHHAs! ¥ IPUMECHAs! MPOBOAMMOCTD MOJTYNPOBOAHUKOB. CBOWCTBA p—
n-nepexoja. [oaynpoBoHUKOBBIE TPUOOPHI.

DOneKTpuueckuid TOK B pacTBOpax U paciulaBax d3JEKTPOJIUTOB. JEKTPOJUTHYECKAs
JTYcCOoLMaus. DNEKTPOIU3.

OnexTtpuueckuid TOK B raszax. CaMOCTOATENbHBIH M HECAMOCTOSATENbHBIN paspsan. MouHus.
ITnasma.

TexHnyeckne yCTpoOHCTBA M IPAKTHUYECKOE IPUMEHEHHUE: aMIIEPMETp, BOJBTMETP, PEOCTaT,
MCTOYHUKU TOKA, 3JIEKTPOHArpeBaTeNbHbIE MPHOOPHI, 3JIEKTPOOCBETHTEIbHBIE TPUOOPHI, TEPMOMETP
COTIPOTUBJICHUS, BaKyyMHBIH NIHOJA, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOJYNPOBOJAHUKOBBIN TUOI,
raJbBaHHKa.

Jlemoncmpayuu

W3Mmepenue cuilbl TOKa ¥ HAIIPSIKCHHUS.

3aBUCHUMOCTb  CONPOTUBJICHMS LWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBIL,  IUIOIIAIU
MIOTIEPEYHOr0 CEYEHUs U MaTepuaa.

CMemaHHOE COeIMHEHUE IPOBOJHUKOB.

[Ipsimoe wn3MepeHue dIIEKTPOABMKYLIEH cuibl. KopoTkoe 3amblkaHHME TalbBaHMUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBHCUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOJUMOCTh BO3yXa.

OnHOCTOPOHHSIS MPOBOAUMOCTD JUOJIA.

Yuenuueckuu sxcnepumenm, rabopamoprule pabomul

N3ydeHne cMenIaHHOTO COETMHEHUS PE3UCTOPOB.

N3Mmepenue 3neKTpoABIKYIIEH CHIbl MCTOUHUKA TOKA U €r0 BHYTPEHHETO CONIPOTUBIICHUS.

Hab6nronenue snexrposnusa.

MexnpeameTHble CBSI3U

N3yuenne kypca ¢usuku OazoBoro ypoBHA B 10 Kiacce ocymiecTBisieTcs € y4ETOM
CoOJIepKaTeIbHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMu MAaTeMaTUKU, OMOJIOTUH, XUMHUH, Treorpadpuu u
TEXHOJIOTUH.

Meosicnpeomemnuvle noHAmMuUA, CBI3aHHBIE C U3YYEHUEM METOJ0B HAYYHOI'O NO3HAHUS: SIBJICHUE,
Hay4HbIi (akT, runoresa, (uU3MYeckas BEJIMYMHA, 3aKOH, TEOpHUs, HAOIIOIECHUE, HKCIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIIb, U3MEPEHMUE.

Mamemamuxa: peuieHre CUCTEMbl YpaBHEHUH, TuHeHas QyHKus, mapadona, runepoomna, ux
rpaQuKd U CBOMCTBA, TPUIOHOMETpUYECKHE (YHKLIMU: CHUHYC, KOCHHYC, TaHI'€HC, KOTaHIEHC,
OCHOBHO€ TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI M MX IMPOEKLIUU HAa OCH KOOPJAWHAT, CIOKEHUE
BEKTOPOB.

Buonozus: Mmexannueckoe JBM)KEHUE B )KUBOM npupoae, 1uddy3us, 0cMoc, TEINI00OMEH KUBBIX
OpraHu3MoOB (BUABI TEIUIONIEpPENAay, TEIIOBOE PAaBHOBECHUE), DJIEKTPUUECKHE SIBICHMSI B JKHBOM
MIpUPOJIE.

Xumusa: IDUCKPETHOE CTPOCHME BEIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpDHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TEJI, KMJIKOCTEW U ra3oB, JJIEKTPUYECKUE CBOMCTBA
METaJJIOB, AJEKTPOIUTUYECKAs AUCCOLUALINSI, FaIbBaHHKA.

I'eoepaghus: BI1a)XHOCTh BO3lyXa, BETPbI, 0apOMETp, TEPMOMETD.



Texnonocus: TnpeodOpa3oBaHUE ABMKEHHHA C MCIIOJb30BAHMEM MEXaHM3MOB, Y4ET TpPEHHUs B
TEXHUKE, TOINITHUKH, UCIIOJIb30BAHNE 3aKOHA COXPAHEHHUSI UMITYJIbCA B TEXHUKE (paKeTa, BOJAOMET U
Apyrue), JBUTATENlb BHYTPEHHETO CrOpaHusi, TapoBas TypOWHA, OBITOBOW  XOJOJWIBHUK,
KOHJIUIIMOHEP, TEXHOJIOIUH TOIY4YEHUSI COBPEMEHHBIX MaTepUaJIOB, B TOM YUCJIE€ HAaHOMAaTEepHallOB, U
HAHOTEXHOJIOTHH, JIEKTPOCTATUYECKasl 3allUTa, 3a3€MJICHUE SJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
IIPUHTED, 2JEKTPOHArPEBaTENIbHbIE IPUOOPBI, IEKTPOOCBETUTENbHBIE IIPUOOPBHI, FAJIbBAHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[TocTostHHbIE MarHuThHl. B3anmMoaelcTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoe mnose. Bekrtop
MarHuTHOM MHAYKUMU. [IpUHIMO cynepno3uuuyu MarHUTHBIX Mojieil. JIMHuM MarHUTHOM MHIYKIIMH.
KapTuna nuHMii MAarHUTHOM MHIYKIIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHO€e 1oJie MPOBOIHHUKA ¢ TOKOM. KapTuHa TMHUN MHIYKIMHA MATHATHOTO MOJIS JJIMHHOTO
MPSIMOTO MPOBOJIHUKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJAHUKA, KAaTYIIKU ¢ TOKOM. OmbIT Dpcrena.
B3anMopeicTere MpoBOIHUKOB C TOKOM.

Cuna Amniepa, €€ MOZlyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ Moaynb U HanpasieHue. [[BukeHHe 3apsyKEHHOW 4acTULIBI B OJHOPOAHOM
MaraHuTHoM noJie. PaGota cunel Jloperria.

SIBneHue  SMEeKTpOMarHuTHOM  WMHAyKUuW. [loTOK  Bekropa  MAarHUTHOM  MHAYKIIMH.
DNEKTPOABUKYIIAs CHUJIa UHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHOM uuaykuuu dapajaest.

BuxpeBoe nsnekTpuueckoe moje. OIEKTPOABMXKYINAs CHJIa HWHAYKUMM B IMPOBOJHUKE,
JBIKYIIEMCS TIOCTYNATEIbHO B OJJHOPOAHOM MAarHMUTHOM IIOJIE.

[IpaBuno Jlenna.

NHayKkTUBHOCTD. fIBIEHNE CAMOMHAYKIMH. DJIEKTPOIBUKYILAS CHJIA CAMOUHTYKIIUU.

DHeprusi MAarHUTHOTO TOJIsI KATYIIKU C TOKOM.

DIIeKTPOMArHUTHOE TOJIE.

TexHuueckne  yCTpoOHMCTBA M IPAKTHUYECKOE NPUMEHEHHE: IOCTOSIHHbIE  MAarHUTHI,
AJIEKTPOMArHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN JIEMEHTAPHBIX YaCTUIl, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUY MHAYKIUMU MarHUTHOTO MOJIS.

B3aunmMopeiicTBrue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amrmepa.

HeiictBue cuiibl JIopeHIIa HA MOHBI SJIEKTPOJIUTA.

SIBneHue 3NeKTPOMArHUTHON UHAYKIIVH.

[IpaBuio Jlenua.

3aBUCUMOCTbD AJIEKTPOJABUKYILEH CUITbI UHAYKIIMA OT CKOPOCTH M3MEHEHHUsI MATHUTHOTO MTOTOKA.

SIBrieHME CaMOMHAYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomol

N3yueHne MarHuTHOTO MOJIs KaTYHIKU ¢ TOKOM.

HccnenoBanue AeiCTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS 3JI€KTPOMArHUTHOM MHIYKIUH.

Paspnen 5. KosieGanust 1 BOJIHBI
Tema 1. Mexanuueckue u IneKmpomazHumHbsle KojieOanus



KonebarenpHast cuctema. CBoOO HBIE MexaHHUeCcKHe KoieOaHus. ['apmoHnueckue koineOaHus.
[lepuon, yacrora, ammuTyAa u ¢asza konedanuid. [IpyxuHHBIN MasTHUK. MaTeMaTH4eCKUid MasTHUK.
VYpaBHeHHE rapMOHUUECKUX Kosebanuil. [IpeBpaleHue sHeprun npyu rapMOHMYECKUX KOJICOaHUX.

Konebarenpubiit  koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KoONeOaHWS B  HEaIbHOM
KoJIe0aTeTbHOM KOHTYpE. AHAJIOTHS MEXKIY MEXaHWYECKHMMHU U AJIEKTPOMArHUTHBIMU KOJICOAHUSMHU.
®opmyia TomcoHa. 3aKOH COXpaHEHHS YHEPTUU B UACATHHOM KOJIEOATEILHOM KOHTYpE.

[IpencraBnenne o 3aryxalommx KoieOaHUAX. BbIHYyXIEHHbIE MeXaHHUYECKHE KOJIeOaHMUs.
Pe3onanc. BeiHyX/1eHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMS.

ITepemennbiii ToK. CUHYCOMIAIBHBIA TEPEMEHHBIM TOK. MOIIHOCTh TMEPEMEHHOTO TOKAa.
AMIUIUTYAHOE ¥ IEUCTBYIOLIEE 3HAUEHNE CUIIBI TOKA Y HANIPSKEHUS.

Tpanchopmarop. I[IpousBoicTBo, mepemadya u  MOTPEOJCHUE DIIEKTPUUECKOW IHEPTHUHU.
OKOJIOTMYECKHME PpHUCKM TpU  MPOU3BOACTBE  AyeKTpodHepruu. KynpTypa  HCnonab30BaHMS
AJIEKTPO3HEPTHH B IOBCEAHEBHOM KU3HMU.

TexHuueckne ycTpoWCTBa M NMPAKTHYECKOE NPUMEHEHHWE: JIEKTPUYECKH 3BOHOK, I€HEepaTop
IIEPEMEHHOT0 TOKa, JTMHUM JJIEKTponepeaady.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTenbHON CUCTEMBI (MPY)KHHHBIA WA MaTeMaTHYECCKUN
MasiTHUK).

HabGmotenue 3atyxaroniux KoueOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUIA.

HaGnronenue pezoHaHca.

CB00OOIHBIC AIEKTPOMATrHUTHBIE KOJICOAHMS.

OcuunorpaMmbl (3aBUCUMOCTH CHITBI TOKA U HATIPSHKEHUS OT BPEMEHH ) AJIs DJIEKTPOMATrHUTHBIX
KOJ1e0aHUH.

Pe3onanc mnpu mocieoBaTeIbHOM COEIMHEHUH pE3UCTOpa, KaTyIIKU WHAYKTUBHOCTU U
KOHJIEHCaTopa.

Mopaenb TMHUU IIEKTPOIIepeIadH.

Yuenuueckuiui sxkcnepumenm, nabopamopmsie pabomoi

HccnenoBanue 3aBUCMMOCTH TE€pUOJa MalblX KoJieOaHMH rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanue mepeMeHHOr0 TOKAa B LEMM U3 IMOCJIEN0BATEIBHO COCJUHEHHBIX KOHIEHCATOpa,
KaTyILIKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31€KmMpoOMaAzZHUmMHble 60THbL

MexaHnnyeckne BOJIHBI, YCIOBHsS pacnpoctpaHeHus. [lepumon. CkopocTh pacmpocTpaHEHUs H
muHa BoJdHBL [lomepeunsle M mpojoibHbIE BOJHBL. MHTepdepeHuus u audpaxius MeXaHMYECKUX
BOJIH.

3Byk. CxkopocTb 3ByKa. [ pomkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJIHBL. YCIOBHSL M3JIyd€HUS JJIEKTPOMAarHUTHBIX BOJH. B3aumHas
opueHTauusi BektopoB E, B, V B snekrtpomarHutHoi BosiHE. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)kKEHUE, IIPEJIOMIIEHUE, NOJIIpU3aLus, Iudpakius, UHTEepEPEHIIHS. CkopocTb
ANEKTPOMAarHUTHBIX BOJIH.

[Ikana 3eKTpoMarHUTHBIX BOJIH. [IpMeHeHHe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBEI paguOCBA3U U TEJIEBUACHUA. Panronokanus.

DNeKTpOMarHUTHOE 3arps3HEHHE OKPYKAIOIIEH Cpebl.

TexHuueckne yCTpPOHMCTBA M NPAKTUYECKOE MPHUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yJIbTPa3BYKOBasl AMArHOCTHKA B TEXHMKE U MEIULMHE, paiap, paluONpUEMHUK, TEIEBU30D, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

O0pa3oBaHue U paclpoOCTPaHEHHUE MOTIEPEYHBIX U MPOOIBHBIX BOJIH.



Konebmronieecs Teno kak KICTOYHUK 3BYKa.

Habmoienne otpakeHus U IPEeTOMIICHUS MEXaHUIECKUX BOJIH.

Habmronenne naTepdepeHnny u Tuppakiud MEXaHHIECKIX BOJIH.

3BYKOBOI pe30HaHC.

HabGimtoieHne cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYAON U 9aCTOTON KOJIeOaHUH.

HccnenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, MPEIOMIICHHE, IOJISPU3aLus,
nudpaxiys, “HTephepeHIIs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonuHeitHOe pacpocTpaHEHHE CBETAa B OJHOPOAHOU cpene. Jlyu
ceeTa. ToueuHblll HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aK0oHbI OTpaXkeHus cBeTa. [locTpoenne n300pakeHui B IMIIOCKOM 3epKalie.

[Ipenomnenne cBera. 3aKOHBI TPETOMIICHHS CBETa. AOCOJIOTHBIN IMOKa3aTedb MPEIOMIICHHS.
IlosnHOEe BHyTpeHHEE OoTpaxkeHue. IIpenenbHbIi yroil MOJHOr0 BHYTPEHHETO0 OTPAKECHMUS.

Hucnepcus ceeta. CiioxHbI cocTaB O6enoro cera. Lger.

Cobupatomue u paccerBaroniue JUH3bI. ToHkas nuH3a. DOKycHOE pacCTOsTHHE W ONTHYecKas
cwiia TOHKOH JuH3bL. [locTpoeHne n300pakeHuil B COOMPAOIINX U paccerBaroNInX JuH3ax. Dopmyna
TOHKOM JIMH3EL. Y BeJIMUEHHE, TaBaeMoe JIMH30H.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonroBast ontuka. MHTepdepenius cBera. KorepeHTHbIE MCTOYHHUKHU. Y CIIOBHUS HAOJIOJCHUS
MaKCUMyMOB M MHHMMYMOB B HHTEP(PEPEHLHUOHHONW KAapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakmus cBera. [[udpakimonHas pemérka. YCIIOBUE HAOIIOJCHHUS TJIABHBIX MaKCHMYMOB
MIPY MaJICHUH MOHOXPOMAaTHYECKOTO CBeTa Ha MU(PAKIMOHHYIO PEHIETKY.

[onspusanus ceera.

TexHudeckne yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHME: OYKM, Jymna, ¢oToanmapar,
MPOSKIIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs OMNTHKA, AU(PAKIMOHHAS pEeHIEéTKa,
MOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHetHOE pacpocTpaHeHHe, OTPAKEHHUE U TpeJoMiieHue cBeTa. OnTHYecKue MpruOophI.

[TonHOE BHYTpeHHEE oTpaxeHue. MoJieab CBETOBO1A.

HccnenoBanue cBONCTB M300pakeHUH B JIMH3AX.

Mopenu MUKPOCKOIIA, TEJIECKOMA.

Ha6mronenue narepdepeHimu ceera.

Hab6mronenue nudpaknum cBeTa.

Hab6nronenue qucnepcuu certa.

[Tonmyyenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tonmyuenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nmonsipusaiyy cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

N3mepenne nokazaresns NpeJoMIIEHUs CTEKIA.

HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.

Habmonenue aucnepcun cBera.

Paznen 6. OcHOBBI crienMaJIbHON TEOPUH OTHOCUTEILHOCTH

I'panuibl TPUMEHUMOCTH KJIAacCMYECKOM MexaHuku. I[locTynaTel creuuansbHOM Teopuu
OTHOCHUTCIIbHOCTU: UHBAPUAHTHOCTb MOAYJIA CKOPOCTH CBECTA B BAKYYMEC, IPUHIOUIT OTHOCHUTCIBbHOCTH
OWHIITENHA.

OTHOCHUTENBLHOCTD OOTHOBPEMCHHOCTH. 3aM€I[JI€HI/I€ BPCMCHH 1 COKpPAUICHUC JJINHBI.

DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.



CBs13b MacCHI ¢ SHCPFHCﬁ 1 UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUIBI. 9Hepr1/151 IIOKO4.

Paszpnen 7. KBpanToBas pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®ortonbl. @opmyna Ilnanka cBsizu sHepruum (OTOHA € €ro YaCTOTOM. DHEPrust U UMITYIIbC
¢dboToHa.
OtkpeiTue u uccienoBanue ¢oroaddexra. OnbiTel A. I'. CronmetoBa. 3akoHbl (oTOdPPexTa.
VYpasuenue DitHmreitHa 1 Gotodddekra. «KpacHas rpanuia» potodrddekra.
JlaBnenue ceta. OnbiTel [1. H. JIeOenena.
XHWMHUYECKOE IEUCTBUE CBETA.
TexHuyeckue ycTpoiicTBa M TNPAKTHYECKOE MpUMEHEHHe: (OoTo3aeMeHT, (OTOAATUHUK,
COJIHEYHast OaTapest, CBETOAUO/I.
Jlemoncmpayuu
®dotord ekt Ha yCTaHOBKE C ITMHKOBOM TTACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETo ¢poTo3ddekra.
Cseroanon.
Conneunas Gartapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OnbiTel Pezepdopaa mo paccestauto o -yactuil. [lnanerapnas Moaenb
atoma. [loctynatel bopa. M3nyuenue u nornouieHre GOTOHOB IPHU MEPEXOE aTOMa C OJJHOTO YPOBHS
SHEpruu Ha apyroi. Bunel ciektpoB. CEKTp ypoBHEN S3HEPIUH aTOMa BOJOPO/IaA.
BosiHoBbie cBolicTBa yacTull. Boiuel ne bpoiinsa. KopmnyckyisipHO-BOJIHOBOM J1yaau3M.
CrioHTaHHOE U BBIHYKIEHHOE U3ITyYEHHE.
TexHuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: CIIEKTPAJIbHBIA aHaIu3 (CIIEKTPOCKOII),
na3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
OnpeneneHue JUIMHBI BOJIHBI JIa3epa.
HabutoieHne nuHeHyaThIX CIIEKTPOB U3IIyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi
HabutoieHne nuHelyaToro cuekrTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI, J0Ka3bIBAIOIINE CIO0XXHOCTh CTPOECHMs sAnpa. OTKpbITUE pPaJUOAKTHUBHOCTH.
OmnebrTel Pezepdopna mo onpeaeneHuio cocTaBa panoakTHBHOTO u3mydeHus. CBoiicTBa anbga-, 6era-,
ramMma-u3iydeHus. BinusiHue paainoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.
OtkpeiTHe TpoTOHa M HelTpoHa. Hykionnas moxens sinpa [eitsenOepra—lBanenko. 3apsia
sapa. MaccoBoe uucio sapa. M3oTomsl.
Anbda-pacnaa. ONEKTpOHHBIH M MO3UTPOHHBIM OeTa-pacnan. [amma-uznydeHue. 3akoH
PaaMoOaKTUBHOTO pacnaja.
DHeprus CBA31 HYKJIOHOB B szipe. SnepHbie cuibl. JledekT macchl spa.
SnepHele peakuun. JleneHne u CUHTE3 A1ED.
SAnepusiii peaktop. TepmosinepHblii cuHTe3. [IpoOaemMbl M MEPCHEKTUBBI SACPHON SHEPIETHUKHU.
DKOJOTUYECKHE aCTIEKTHI IEPHON SHEPTETUKH.
OnemeHTapHble yacTULIbI. OTKPBITHE IO3UTPOHA.
MeTo b1 HaONIOAEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHULL.
dyH1aMeHTAIbHBIE B3aUMOICUCTBUS. EMMHCTBO (pr3nyecKoi KapTHHBI MHUpPA.
TexHudeckue yCTpPOMCTBA M IPAKTHUYECKOE NPUMEHEHUE: JO3MMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas 6oMoa.



Jlemoncmpayuu

CYETUMK MOHU3UPYIOIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul
HccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTorpadusim).

Paspnen 8. DiieMeHTBI aCTPOHOMHUHM U ACTPOPU3UKH

Dtanbl pa3BUTHs aCTpoHOMUU. [IpuKiiaiHOE 1 MUPOBO33PEHUYECKOE 3HAUYEHUE AaCTPOHOMUM.

Bun 3Bé3nnoro HeOa. Co3Besnus, ipkue 3BE3/IbI, MNIAHETHI, KX BUIUMOE JBHUKEHUE.

Conneynas cucrtema.

Connue. ConHeuHass akTUBHOCTb. McTtounuk sHepruu CosiHUA U 3BE31. 3BE3BI, UX OCHOBHBIE
XapaKTepUCTUKHU. JlMarpaMma «CHEKTPaJbHBIM KJIacC — CBETUMOCTB». 3BE3IBI  TJIAaBHOMU
MOCJIEI0BATENILHOCTU. 3aBUCUMOCTh «MacCa — CBETUMOCTbY ISl 3BE3/1 TJIABHOW MOCIEA0BATEIbHOCTH.
Buytpennee crpoenue 3B€31. COBpeMEHHbIE MTPEICTABICHUS O IPOUCXOXKIEHUH U 3Bomou CosHia
U 3BE311. DTanbl )KU3HU 3BE3.

Mnineunsiii [lyts — nHama I'anaktuka. [lonoxxenue u nBwxenue Connua B [Mamaktuke. Tumbl
rajakTuk. Panuoranaktuku u kBazapbl. UEpHbIE ABIPHI B S/Ipax rajJakTUK.

Bcenennas. Pacmpenue Beenennoii. 3akon Xa66ia. Paz6eranue ramaktuk. Teopust bonbmioro
B3pbIBA. PEIIMKTOBOE U3IIyYeHHE.

MacmrabHast ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6ieMbl aCTpPOHOMUH.

Yuenuueckue nabnooenus

HabGmroniennss HeBOOPY>KEHHBIM TJ1a30M C KCIIOJIB30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUM st
OTIpEe/ICNICHUs] TOJIOKEHHU HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUs
CeBepHoOro nosymapus 1 sipkue 3BE3/bl.

Ha6mronenus B reneckon Jlynsl, mianer, Maedynoro [lyru.

O06o0marmnee NOBTOpeHne

Postb ¢u3HKM W acCTPOHOMUHM B YKOHOMHUYECKOH, TEXHOJIOTHUECKOHN, COMMAILHOM M dTHYCCKOU
chepax NeATeIbHOCTH YeJIOBEKa, pOJib U MECTO (M3MKM UM aCTPOHOMHH B COBPEMEHHOM Hay4dyHOU
KapTHHE MUpPA, poJib (U3NIECKON Teopuu B ()OPMHUPOBAHUU TPEACTABICHUN O (PU3HUECKON KapTHHE
MHUpa, MECTO (U3NYECKOM KapTUHBI MHUpa B OOILIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MpEeACTaBICHUN O MPUPOJIE.

MexnpeamMeTHblie CBA3U

Nzyuenne kypca ¢usuku 0a30Boro ypoBHS B 11 Kimacce OCyHIECTBIsCTCS C  Y4E€TOM
CoJlepKaTeIbHBIX MEXKIPEIMETHBIX CBSI3ed C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu u
TEXHOJIOTHH.

Meoicnpedmemuule noHamus, CBI3aHHbIE C U3YYEHUEM METOJ0B HAYYHOTO MO3HAHUS: SBJICHHE,
Hay4yHbId (akKT, runoresa, (u3MUeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHUE, SKCIIEPHUMEHT,
MOJEJIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: peuieHHe CUCTEMBbl ypaBHEHUH, TPUTOHOMETpHUYECKHe (YHKIMU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIUU
Ha OCU KOODPJIMHAT, CIOXEHHE BEKTOPOB, MPOU3BOIHbIC 3JE€MEHTAPHBIX (PYHKIUH, MPU3HAKU 000U
TPEYroJbHUKOB, OMPEIeJICHIE MIOMAAN UIOCKUX GUTyp U 00BhEMa TeT.

buonocus: >MeKTpUYECKUe SBICHUS B KUBOW TPUPOJE, KoJeOAaTeIbHBIC IBIKCHHUS B YKHUBOM
MIPUPOJE, ONITUYECKUE SIBJICHUS B KUBOUM MPHUPOAE, IEUCTBUE paUalliy HA )KUBbIE OPTaHU3MBI.

Xumus: cTpOEHHE aTOMOB M MOJIEKYJ, KPUCTALIMYECKAs CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa30BaHUs KPUCTAIUIMIECKON PEIIETKU, CTIEKTPAIBHBIN aHAIN3.

l'eocpagpusa: MarHuTHBIE TMOJIIOCA 3EMIIM, 3aJIeKHM MArHUTHBIX pPyA, (GOTOChEMKA 3E€MHOM
IIOBEPXHOCTH, MPECKA3aHUE 3EMIIETPACEHUI.



Texnonocus: JUHUM DIIEKTpOIEpeAay, IEHepaTop IIEPEMEHHOr0 TOKa, 3JIEKTPOJBUIaTEb,
WHAYKIIMOHHAsT Te4yb, pajap, paauoONpUEMHHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, CONTHEYHasi 0aTapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

OcBoenue yuebHoro npeamera «dusnka» Ha ypoBHE cpeJHEro obuiero oopasoanus (0a30BbIi
YPOBEHB) JIOJDKHO OOECHEeUUTh JIOCTHKEHHE CIEAYIOUIMX JIMYHOCTHBIX, METaNpeIMeTHbIX U
IIPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pE3YyNbTaThl OCBOEHUS yueOHoro mnpeamera «®dusuka» IOJKHBI OTPaKaTh
TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
MO3HULKEH JTUYHOCTH, CUCTEMOH LEHHOCTHBIX OpPHEHTAIMH, MO3UTUBHBIX BHYTPEHHHX YOEXKICHUH,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM ILIEHHOCTSIM POCCHMCKOTO OOUIECTBa, PACIIMPEHUE >KU3HEHHOTO
OIbITa U ONbITA JAEATENIbHOCTH B IPOLIECCE PEATM3aLUU OCHOBHBIX HAIPABIECHUH BOCIUTATEIbHOM
JESTEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasaaHcKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh T'PAXKAAHCKOM MO3ULMKM O0YYaroIerocss Kak akTUBHOT'O U OTBETCTBEHHOI'O
4JIeHa POCCUICKOro 00IIECTBa;

IPUHATHE TPAJULHOHHBIX OOLIEUENIOBEUYECKUX TIyMaHMCTUYECKMX M JE€MOKpPaTHYECKUX
LIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIESTEIBHOCTh B HHTEpECax TPaKIaHCKOro OOIIEeCTBa,
y4acTBOBaTh B CAaMOYIIPABJICHUU B 00pa30BaTEIbHON OpraHU3aliiy;

YMEHHUE B3aUMOJICHCTBOBATh C COLIMAIBHBIMA MHCTUTYTAMU B COOTBETCTBUH C UX (YHKUHUSMHU U
Ha3HaYCHHEM;

TOTOBHOCTb K T'YMaHUTapHOM 1 BOJIOHTEPCKOM 1A TEIbHOCTH;

2) IaTpMOTHYECKOI0 BOCIIMTAHUS:

c(OpMHUPOBAHHOCTh POCCUMCKON I'Pa/1aHCKON HIEHTUYHOCTH, MaTPUOTU3MA;

LIEHHOCTHOE OTHOILEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCHUMCKHX YUYEHBIX B
o0nacTé PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO OBEICHHUS;

CIIOCOOHOCTh OLIEHHMBATh CUTYallMI0 W IPUHHMATh OCO3HAHHBIE PELICHHS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U IIEGHHOCTH, B TOM YHCJIE B ACSTEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTH4eCKOro BOCIIMTAHUSA:

JCTETUYECKOE OTHOULIEHHWE K MHpY, BKJIOYas S3CTETUKY HAyYHOrO TBOPYECTBA, IMPHCYILETro
¢u3nveckoil HayKe;

5) TpyaoBOro BoCiMTAHMS:

MHTEpEC K Pa3InYHbIM cepaM NpoQecCHOHATBHON eATENIbHOCTH, B TOM YUCIIE CBA3aHHBIM C
¢u3MKOl W TEXHUWKOH, yMEHHE COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccun U
peanu3oBbIBaTh COOCTBEHHbIE JKU3HEHHBIE IIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M caMooOpa3oBaHUIO B 001acTH (U3MKK Ha
MPOTSKEHUU BCEU JKU3HU;

6) IK0JIOrHYECKOr0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOH  KYJABTYpHI, OCO3HaHME TIJIOOAJBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOIIeMm;

IUIAHUPOBAHME U OCYLIECTBJICHUE ACHCTBUM B OKpYXKaIOLIEH cpele Ha OCHOBE 3HAHMA Lienei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacHIMpeHue OmbITa AEATENIbHOCTH SKOJIOTMUYECKON HANpaBiICHHOCTH HAa OCHOBE HMEIOLIUXCS
3HaHUil 1o usuke;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:



c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nueckoil HayKu;

OCO3HAHHME LEHHOCTH HAyYHOW JAEATEIbHOCTH, TOTOBHOCTh B TpoIllecce M3Y4eHHUs (U3NKU
OCYILLECTBIIAThH IPOEKTHYIO U HCCIIEI0BATEIbCKYIO AESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbHI

I[Ho3naBaTe/bHBIE YHUBeEPcAIbHbIE YUeOHbIe 1eHCTBUS

Ba3oBble Jjornyeckue neicTBUA:

CaMOCTOSITENILHO  (DOPMYIUPOBATh M aKTyaJU3upoBaTh MpoOJeMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONPENIENATh UEIH I€SITEIbHOCTH, 331aBaTh IapaMeTPbl U KPUTEPUHU UX JOCTHKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMATPUBAEMBIX (DU3HUECKUX SIBIICHUSX;

pa3pabaThiBaTh IUIAH PEMICHUS MPOOJEMbI ¢ YIETOM aHadW3a WMEIOIIMXCA MaTepHaIbHBIX U
HEMAaTepUaJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B JEATEILHOCTH, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB IIEJISIM, OLICHUBATh
PHUCKH MOCIEACTBUM JAESATENBHOCTH;

KOOPJIUHUPOBATh U  BBINONHATH pabOTy B  YCIOBUSX pPEANbHOTO, BHUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX POOIIEM.

basoBbie ucciiefoBaTe/ibCKie AeHCTBUA:

BJIQJIETh HAYYHON TEPMHUHOJIOTUEH, KIIFOUEBBIMH IMMOHATUSIMU ¥ METOJIaMU (PU3UYECKON HAYKU;

BJIa/I€Th HABBIKAMHU y4EOHO-UCCIEIOBATEILCKON U MPOEKTHOM NEATEIHbHOCTH B 00JaCTH (PU3HKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PeIIeHUs 3a7a4 (PU3MUecKoro
COJIEpKaHUs, TPUMEHEHHUIO PA3IMYHBIX METO/IOB MTO3HAHMSI;

BJIQJIETh BUJAMU JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHMS, €ro HWHTEPHpPETalNH,
PeoOpPa30OBaHUIO M MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CUTYaIlUSX, B TOM YHUCJIC MPHU CO3TAHHH
y4eOHBIX MMPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIIATh IPUYMHHO-CIICJICTBEHHBIE CBA3U M AKTYaJIM3UPOBATH 3a/1a4y, BBIBUTAaTh TUIIOTE3Y €€
pelieHus, HaxoUTh apryMEHTHI IS JI0KAa3aTeIhCTBA CBOMX YTBEPXKIEHHUH, 3a/JaBaTh MapameTpbl U
KPUTEPUU PEILICHMUS;

AQHAJIM3UPOBATH MOJTYYEHHBIE B XOJ/I€ PELICHUS 3aJayd Pe3yJbTaTbl, KPUTUYECKH OLICHUBATh UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCJIOBHSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJaud B 0OPa30BATENbHOW NEATEIHHOCTH, B TOM
YHCIIe MPH N3YUYeHUH (DU3HKH;

JIaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUIECKYIO 00JIACTh )KU3HEACSITEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTh OPUTMHAIBHBIEC TOAXObI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33241, TOMYCKAIOIINE aTbTEePHATUBHBIC PEIICHUS.

Pabora ¢ unopmanmeii:

BJIa/I€Th HaBbIKAMU IOJIy4yeHUsl HHQOpMauy (PU3NIECKOTO COACPHKAHUS U3 HCTOUHMUKOB PAa3HBIX
TUIOB, CaMOCTOSTEIIbHO OCYIIECTBIISITh TMOWUCK, aHAlU3, CHUCTEMATH3alUI0 U HWHTEPIPETAIUIO
nH(pOpMaIIUK Pa3TUIHBIX BUIOB U (POPM MPEICTABICHUS;

OIICHUBAThH JOCTOBEPHOCTH HH(POpPMAIIHH;

UCIIOJIb30BaTh CPEACTBA MH(DPOPMALMOHHBIX WU KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B PEHICHUHU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpraHMU3allMOHHBIX 3a/Jad C COOJIoJIeHHEeM TpeOOoBaHUA
SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, THTUEHBI, pecypcocOepekeHUs, TPABOBBIX M ITUYECKUX HOPM,
HOPM WH(POPMAITMOHHON 0€30MTaCHOCTH;



co3/aBaTh TEKCTbl (PM3UYECKOTO COJAEP)KAaHUS B pa3iMuYHbIX (popMarax ¢ y4€TOM Ha3HAYCHUS
MHpOpMAllMM W LEJNEeBOM ayauTOpUH, BBIOMpas ONTUMalbHYIO (OpMYy TpEACTaBICHUS U
BU3YaJIU3aLUH.

KoMMmyHuKaTHBHbBIEe YyHUBEpcaibHbIe YueOHbIe /IeiiCTBHUS:

OCYIIECTBIAThH OOIIEHNE HA YpOKaX (PU3HKH U BO BHEYPOUHOU N€ATEIbHOCTH;

pacno3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIlM U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPEACTB;

MMOHMMATh U UCTIOIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHAUBUYaIbHON pabOThI;

BbIOMpaTh TEMAaTUKYy U METOJbl COBMECTHBIX JEUCTBUHA C Yy4€TOM OOIIMX HMHTEPECOB H
BO3MO>KHOCTEH Ka)KJI0T0 4jeHa KOJUIEKTHBA;

MIPUHUMATD 1€ COBMECTHOW J1€ATEIbHOCTH, OPTraHU30BbIBATh U KOOPAMHUPOBATH AEUCTBUS TIO
€€ JNOCTM)KEHMIO: COCTAaBIISATH IUIAH ACHCTBHUM, paclpelesiaTh poju ¢ y4ETOM MHEHHMH YYacTHUKOB,
00CYXIIaTh PE3yabTaThl COBMECTHON PabOTHI;

OILICHMBATh KayeCTBO CBOETO BKJIa/a U KaXJIOT0 Y4acTHHKAa KOMaHAbl B OOIIMN pe3yiabTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

Ipeajaratb HOBBIE NPOEKThI, OLEHUBaThb MJEU C TO3UIMH HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIATh MO3UTUBHOE CTPATETMUECKOE IOBEIECHUE B PA3JIMYHBIX CUTYALUAX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

Pery/isiTUBHbIe YHUBEpPCAJIbHbIE y4eOHbIe /1eiiCTBUSA

Camoopranuszaums:

CaMOCTOSITENILHO  OCYILECTBIISITh TO3HABATENBHYIO JIEATEILHOCTh B 00NMacTH (U3UKH H
ACTPOHOMUH, BBISBIIATH TPOOJIEMBI, CTAaBUTh U JOPMYITUPOBATH COOCTBEHHBIC 33]1a4H;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pELICHUS pPAacuéTHBIX M KAauyeCTBEHHBIX 3ajay, IUIaH
BBITIOJTHEHHSI TIPAKTHUYECKON pabOTHI ¢ yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTEHNN;

JTaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacumpsTh paMKH Y9eOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MTPEATIOYTCHU;

JejaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATH TPHOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSIBICHUIO SPYAWLIUUA B 00JacCTH (DU3UKH, MMOCTOSHHO
MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAJILHBII HHTEJIEKT:

JaBaTh OIIGHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh, OLEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh HABBIKAMHU TIO3HABATEILHOW Pe(ICKCHU KaK OCO3HAHHS COBEPIIAEMBIX JCUCTBUU W
MBICITUTENBHBIX MIPOLIECCOB, UX PE3YJIbTaTOB M OCHOBAHHIA;

WCIIOJIb30BaTh PUEMBI pe(hJICKCHU /IS OIICHKH CUTYaIlUd, BEIOOpa BEPHOTO PEIICHUS;

YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MMPUHUMATD PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX TPU aHAIHU3E PE3yIbTaTOB JIeATEeIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOU HEJOCTATKH M JIOCTOMHCTRA;

MPUHUMATh MOTHUBBI U apTyMEHTHI JPYTUX IPU aHAIHU3€E PE3yJIbTaTOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B mpomecce MOCTHXKEHUS JIMYHOCTHBIX PE3yJAbTATOB OCBOCHHUS NPOTPAMMBI MO (DU3HMKE IS
YpOBHSL cpeAHero oOmiero oOpa3oBaHUs y OOYYalOLIUMXCS COBEPUICHCTBYETCS SMOIMOHAIbHBIN
WHTEIJIEKT, Mpenoaraimui chopMUpPOBaHHOCTD:



CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CIOCOOHOCTh IOHMMAaThb CBOE SMOLMOHAIBHOE COCTOSIHHE,
BUJICTh HANPaBJICHUS PAa3BUTUS COOCTBEHHOM 3MOIIMOHAIILHON cephl, ObITh YBEPEHHBIM B cebe;

CaMOpEeryJIMpOBaHMsl, BKJIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHNUE INPUHHUMATh OTBETCTBEHHOCTH 3a
CBOE IOBEACHUE, CHOCOOHOCTh aJalTUPOBaTbCS K 3MOLMOHAJIBHBIM HM3MEHEHHUSM U IPOSBIATH
I'MOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMM, BKIIOYAIOIIEH CTPEMIIEHHE K JOCTH)KEHHUIO 1IeJI U yCIeXY, ONTHUMHU3M,
WHULMATUBHOCTb, YMEHUE IEHCTBOBATh UCXOsI U3 CBOUX BO3MOXKHOCTEN;

SMMATUH, BKJIIOYAIOUIEH CIIOCOOHOCTh IMOHMMAaTh HSMOIMOHAJIBHOE COCTOSIHME JPYrux,
YUUTBIBATh €r0 MPH OCYIIECTBICHUH OOILEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKJIIOYAIOLIMX CIOCOOHOCTh BBICTpaMBAaTh OTHOUIEHUS C JIPYTUMHU
JOABMH, 3200THTHCS, IPOSBIIATH HHTEPEC U Pa3periaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kJiacce mpeaMeTHbIE pPe3yabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
OTpakaTb C(POPMHUPOBAHHOCTH Y OOYyUaAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpax poJib U MeCTO (PU3MKH B (POPMUPOBAHUM COBPEMEHHOI HayuyHOU
KapTUHBI MUpPA, B PA3BUTUM COBPEMEHHOW TEXHUKHM U TEXHOJIOTMH, B IMPAKTHUECKOH NEATEIBbHOCTU
JIIOJICH;

YUUTBIBaTh T'PAHUIBI MPUMEHEHMS M3YYEHHBIX (PU3MUECKUX MOjeJel: MaTepuajbHas TOdYKa,
MHEpLIHAIbHAsE CUCTEMa OTCUETa, aOCONIIOTHO TBEPOE TEJIO, UACATBHBIN Ta3, MOJEIN CTPOCHHUS I'a30B,
AKHUJKOCTEN M TBEPJBIX T€J, TOUSUHBIN SJIEKTPUYECKUNA 3apsi/i IPU PELICHUU (PU3NUECKUX 3a]ay;

pacno3HaBaTh (U3UUECKUE SBICHUS (IPOLECCH) U OOBACHATh X HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOEHHsI BEIIeCTBA M 3JEKTPOJUHAMHUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE BHXKEHHE, CBOOOJHOE MaJleHUe Tel, ABMKEHHE MO0 OKPYKHOCTH,
MHepIUs, B3auMoAecTBIE Tel, AU Qy3usi, OpOYHOBCKOE JBHKEHUE, CTPOCHHE KHUIKOCTEH U TBEPABIX
TeJd, WU3MEHEeHHe o0béMa Ten MpU HarpeBaHUU (OXJIAXJEHHH), TEIUIOBOE paBHOBECHE, HCIIapeHHe,
KOHJCHCAlMs, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIEHUE, BIAXKHOCTh BO37yXa, IOBBILICHHE AABJICHUS
ra3a IpU €ro HarpeBaHMM B 3aKpbITOM COCYJE, CBSI3b MEXAY IapaMeTpaMHu COCTOSHMS TIa3a B
M30IPOLECCax, JIEKTPU3aLs TeJl, B3AUMOACUCTBHE 3aps0OB;

OIUCHIBATh MEXAHUYECKOE JABIKEHHE, MCIOJIb3YS (PU3MUECKUE BEIMYMHBI: KOOpAMHATA, MYTh,
IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Teld, CHIA, UMITYIbC TEJa, KUHETHYECKas JHEPIHsd,
NOTEHIMAJbHAsl SHEPrus, MeXaHudeckas paldoTa, MeXaHMYeCKass MOIIHOCTb; IPH ONHCAHUU
NPaBUIBHO TPAKTOBATh (PU3NUECKUN CMBICI HUCIOJIB3YEMBIX BEJIHMYWH, UX O00O3HAYCHHS M CIAUHUIIB,
HAXOJUTb (POPMYJIbI, CBSA3BIBAIOLINE TaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU BEIMYUHAMM;

OIMCHIBATh U3yUYCHHbIE TEIJIOBbIE CBOICTBA TEN M TEIUIOBBIE SIBICHUS, UCIONB3Ys (QU3NYECKHE
BEJIMYMHBI: JAaBJICHHUE ra3a, TEMIIEpATypa, CPEIHAS KUHETHUECKas 3HEPIHs XaOTHYECKOI'O JIBUKEHUS
MOJIEKYJI, CPEIHEKBAJpaTU4HAas CKOPOCTb MOJEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS DHEPIHUs,
pabota rasa, k03(hp(HUIMEHT MOJE3HOro JIEHCTBUS TEMJIOBOrO JBUrATelNs; MPU OMMCAHUHU MPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIOJIB3YEMbIX BEIMYMH, UX OOO3HAYCHHS M EIUHMIBI, HAXOAUTh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUMHY C JPYTUMH BEJTHUUHAM;

ONUCHIBATh H3YYEHHBIE DJJIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUYECKHUE SIBICHUS
(mporecchl), UCHONB3Ys (U3MUECKHE BEIMUYMHBI: JJIEKTPUUECKUHN 3apsl, 3JIEKTPUUYECKOE IOJIE,
HAIpsDKEHHOCTD TOJIS, NOTEHLUaN, Pa3HOCTh MOTEHUHUAJIOB; IPU ONHMCAHUU IPaBUWIBHO TPAKTOBATH
¢u3nveckuil CMBICT HCIIOJIB3YEMbIX BEJIMYUH, UX O00O3HAUEHUs M €IWHUIIBI; yKa3blBaTh (OPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU;

aHaTM3UpoBaTh (PU3MUECKUE NPOLIECChl U SABICHMS, HCHOIb3yd (U3MUECKUE 3aKOHBI U
NpUHLUIBL: 3aKOH BcemupHoro tsaroreHus, [, II m III 3akoHsl HplooTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKOM SHEpPruM, 3aKOH COXPAHEHMsI HMITYJIbCa, MPHUHLHUI CYNEPHO3UIUU CHWJI, MPHUHIIHUII
paBHONpPABUS MHEPLHUAIBHBIX CHCTEM OTCYETA, MOJIEKYJSIPHO-KMHETHUYECKYI0 TEOPHIO CTPOCHHS
BELIECTBA, a30Bbl€ 3aKOHbBI, CBSI3b CPEJHEN KMHETUYECKOW YHEPIUH TEIUIOBOTO JBH)KEHUS MOJIEKYII C



a0COJIOTHOW TeMIepaTypoi, NEepBbI 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAHEHHS 3JIEKTPHUUYECKOIO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO0 (POPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHIeCKOe
BbIpa)KEHUE U yCIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHbBIC NPHUHIUMBI JEUCTBUA MAIIMH, MPUOOPOB U TEXHUYECKHX YCTpPOICTB;
pa3nuyaTh yciaoBUs MX 0€30MaCHOTO MCIIOIb30BAHUS B TIOBCEAHEBHOM KHU3HH;

BBIIIOJHATh AKCHEPUMEHTHl IO MCCIEAO0BAaHUIO (PU3NYECKUX SIBICHUH U TPOILECCOB C
MCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHI, MpH 3TOM (HOpMYyIUpOBaTh MpoliaemMy/3anady u
TUNOTe3y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOro 000pyJ0BaHuS,
MIPOBOAMTH OMBIT U (POPMYIHPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHbIE M3MEPEHHS (PU3UUYECKHX BEIMYWH, NMPU 3TOM BHIOUPATH
ONTUMANIBHBIA CHOCO0 M3MEpPEeHHsT M HCIOJb30BaTh M3BECTHBIE METOJbl OICHKH IOTPEIIHOCTEH
N3MEPEHU;

UCCIIEZIOBAaTh 3aBUCUMOCTH MEXIy (U3UYECKUMHU BEIMUYMHAMHM C HCHOJIB30BAHUEM MPSIMBIX
U3MEPEeHUH, TPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH pPE3yIbTATHl IOIyUYECHHON
3aBUCHUMOCTH (M3MYECKUX BEJIMYUH B BUIE TaOMUIl U rpaduKoB, AelaTh BBIBOABI MO pe3yibTaTaM
UCCIIEI0BaHUS;

coOmtoaaTh npaBuiia 6€30MacHOro TpyZa MpHU MPOBEIECHUU HCCIIEIOBAaHUI B paMKax yd4eOHOTro
AKCIIEPUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM U TMPOEKTHOM JESITENbHOCTH C HCIOJIb30BaHHUEM
U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOpHOro 000PYAOBaHUS;

pemath pacué€THble 3a/ayd C SIBHO 3a/laHHOM (PU3MYECKOW MOJENBIO, UCHOJB3Ys (U3HUYECcCKue
3aKOHBI U MPHUHIIMIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJa4u BHIOMpATh (PU3NUECKYIO0 MOJEIb, BBIIACIATh
¢usnueckue BEJWYMHBI W (QOPMYIBl, HEOOXOIUMBbIE Uil €€ pelleHUs, NPOBOIUTH pPacuéTl H
OLICHHUBATh PEAILHOCTD MOJIYYEHHOTO 3HAYeHUSI (PU3NUECKON BEJTMYKHBI,

pemarh KadyeCTBEHHBIE 3a/Jayd: BBICTPAUBATh JIOTMYECKHM HENPOTUBOPEUYMBYIO LEMOUKY
pacCyXJIeHUN ¢ OTIOPOIl Ha M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHUS;

WCIIOJIb30BaTh MPHU PEHICHUH y4eOHBIX 3a]]a4 COBpEMEHHbIe HH(POPMAIIMOHHbBIE TEXHOJIOTUU IS
MIOUCKA, CTPYKTYpUPOBAHMs, WHTEPHpPETAllMd U TPEACTaBICHUS Y4eOHOW M HAayYHO-IIOMYJISAPHON
UHPOpPMALNHY, TOTYYCHHOW W3 pa3iMYHBIX MCTOYHHUKOB, KPHUTHYECKH aHAIU3UPOBATH MOITYYaeMYIO
uHpopmaruio;

MIPUBOIUTH MPUMEPHI BKIIAJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BAaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KM3HU Ul OOecredeHus
0€30IaCHOCTH TPH OOpAIIeHWH C NPUOOpPaMHM M TEXHUYECKHMMH YCTPOHCTBAMH, U COXPAHEHUS
3JI0pOBbS U COOTIOICHUS HOPM DKOJIOTMYECKOTO MOBEJICHUS B OKpYXKaIoLIel cpee;

paboTaTh B TpyHIE C BBIIOJIHEHUEM PA3IUYHBIX COLUAIBHBIX PpOJICH, MIaHUPOBaTh PaboTy
IPYyNIbl, PALIMOHAIBHO pacHpeesiaTh 00s3aHHOCTH M IUIAHUPOBATH JAESTEIbHOCTh B HECTAHJAPTHBIX
CUTyallUsIX, AaJEeKBAaTHO OLEHMBATh BKJIAJA KaXJAOTO W3 YYAaCTHUKOB TPyl B pELICHUE
paccMaTpuBaeMoil mpoOIeMBbl.

K konny oOyuenus B 11 kiacce mpenMeTHble pPe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMHUPOBAHHOCTH Y OO YyUYAIOIIUXCSI YMEHHIA:

JIEMOHCTPUPOBATH Ha MPUMEPaxX poib U MecTO (PU3HUKH B (HOPMUPOBAHHH COBPEMEHHOI Hay4YHOU
KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHHMKU U TEXHOJOTWMH, B MPAKTUYECKOW NEATEIBHOCTH
JIO/IeH, LIETOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTHUHBI MUDA;

YUUTBIBATh TPAHUIBI IPUMEHEHUS N3YYEHHBIX (PH3UUECKUX MOJIETICH: TOUCUHBIN HIIEKTPUIESCKHUHA
3apsi, JIy4 CBETa, TOUEUHBI UCTOYHUK CBETA, S/I€pHAs MOJENb aTOMa, HYKJIOHHAasl MOJIEJIb aTOMHOT'O
A7Ipa MPU PeLIeHnU PU3NUECKUX 3a1a4;

pacrio3HaBaTh (U3UYECKUE SABJICHHS (MPOIECChI) U OOBICHATH HUX HA OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKN M KBAHTOBOM (HU3UKHU: 3JIEKTpUYECKas IMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJAEHCTBHE MAarHUTOB, JIEKTPOMAarHuTHas UWHAYKLUSA,
NeICTBME MarHUTHOTO TOJS HA MPOBOAHMK C TOKOM M JIBIXKYIIMHCS 3apsjl, JIEKTPOMarHWTHBIE



Kosie0aHWsT W BOJIHBI, TPSMOJHHEHHOE pAaclpoCTpaHEHHE CBETa, OTPaKECHHE, TPEIIOMIICHHE,
unTepdepeHius, AUGPaKkus U MONIpU3aUs CBEeTa, TUCHEpCUsl cBeTa, POoTodNeKTpruuecKuil 3pdext
(poroaddekr), cBeTOBOE MaBICHHE, BO3HUKHOBEHUE JIMHEWYATOrO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOaKTUBHOCTD;

ONKCHIBATh M3y4YCHHbIE CBOMCTBAa BellecTBAa (PJIEKTPUYECKHE, MAarHUTHbIE, ONTHYECKHE,
AIIEKTPHUYECKYIO TPOBOJMMOCTh PA3IUYHBIX CPEI) H DOJICKTPOMAarHUTHBIC SIBICHHS (IIPOIECCHI),
UCTIONB3YS (PU3NYECKUE BETUYMHBI: AJIEKTPUUYECKUN 3apsl, cujla TOKa, JIEKTPUUYECKOE HaNpsKEHUE,
AJIEKTPUUYECKOE COIMPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABIDKYIIAs cuia, padoTa TOKa,
WHAYKIMST MarHUTHOTO TOJs, cwiia Ammepa, cwia JlopeHna, WHAYKTHBHOCTHh KAaTYIIKH, SHEPTHS
ANEKTPUYECKOTO U MArHUTHOTO IMOJIeH, MEPHOJ U YacToTa KoieOaHuil B KoyeOaTelIbHOM KOHTYpE,
3apsl M CWIa TOKa B TIPOIECCE TapMOHMUYECKHX DJEKTPOMArHUTHBIX KojeOaHWH, (oKycHOe
paccTOsIHAE W ONTHYECKas CWJIa JIMH3BI, IPU OMUCAHWW MPABHIBHO TPAKTOBATh (DM3WUYCCKHIA CMBICI
UCTOJIb3yEeMbIX BEJIMYHMH, X 0003HAUCHUS U €IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO
(U3NYECKYIO BETMYMHY C IPYTHMMHU BEIINIHHAMHU;

ONMCHIBATh M3yYCHHbIE KBAHTOBBIC SBIICHUS U MPOIECCHI, UCTONB3Yys (hHU3HUECKHE BETUYHHBI:
CKOpPOCTB 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, SHEPIrus U UMIYIbC (HOTOHA,
MEepUoJl TOJypachaaa, dHEPrus CBA3M ATOMHBIX SJep, NpPU ONWUCAHWHM NPABWIBHO TPAKTOBATH
(bu3nyecKui CMBICIT HCIMOJNB3YyEeMbIX BEIWYMH, UX OOO3HAYEHUS W €IUHUIIbI, YKa3bIBaTh (HOPMYIbI,
CBSI3BIBAIOIME JAHHYIO (PU3MUECKYIO BEJIMYMHY C JPYTMMHU BEJIWYMHAMH, BBIYUCIATH 3HAUYECHUE
(hbU3UYECKON BEITUYHUHBL;

aHANM3UPOBATh (DU3MUECKHE TPOIECCHl W ABICHUS, WCIONb3YysS (PU3UUYECKHE 3aKOHBI U
OPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEAOBATEIFHOIO U MApaJIEIbHOIO COEAMHEHUs] MPOBOJHUKOB,
3akoH  Jxoyns—JIeHna, 3akOH  AJEKTPOMAarHUTHOM  MHIYKUUHU, 3aKOH  MNPSIMOJMHEHHOro
pacmpocTpaHeHUs CBeTa, 3aKOHBl OTPAKEHUS CBETa, 3aKOHbI IPEJIOMIIEHUS CBETa, YpaBHEHHE
OnHmTeitHa 111 poroddderra, 3aKOH COXpaHEHHS DHEPTHH, 3aKOH COXPAHEHUS UMITYIIbCA, 3aKOH
COXPaHEHHUS DJICKTPUUECKOro 3apsaa, 3aKOH COXpaHEeHHs] MacCOBOI0 YHMCIa, MOCTynathl bopa, 3akoH
paZMOAaKTUBHOIO pachaja, MpH 3TOM pasiuyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BbIPAKEHHUE U YCIOBUS (IpaHHULbl, 00J1aCTH) MIPUMEHUMOCTH;

OTpe/eIIATh HANpPAaBIEHUE BEKTOPAa WHIYKIMM MAarHUTHOTO IOJIS MPOBOJHUKA C TOKOM, CHIIBI
Awmrnepa u cunbl JlopeHua;

CTPOUTH U ONMMCHIBATh N300pakeHUE, CO3AaBaEMOE INIOCKUM 3€pKajiOM, TOHKOW JIMH30M;

BBINOJIHATh OKCIEPUMEHTHl [0 MCCIEJOBAHUIO (DU3MYECKUX SBICHUH U IPOLECCOB C
MCTIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHUI: MPU 3TOM (POPMYIUPOBATH MpodieMy/3a1ady u
TUTIOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 NPEIJIOKEHHOTO 000pYyI0BaHUS,
MIPOBOJMTH OTBIT U (POPMYITHPOBATH BHIBOIBI,

OCYILECTBIISITh MPSIMBbIE M KOCBEHHbBIE M3MEpPEHHs (DPU3MUYECKHX BEJIMYMH, NPH STOM BHIOMPATH
ONTUMAJbHBIA CIIOCO0 M3MEPEHHsT M UCMOJIb30BaTh H3BECTHHIE METOJbl OLIEHKH TMOTPEIIHOCTEN
U3MEPECHU;

WCCIIEZIOBATh 3aBUCHMOCTH (PM3WYECKHUX BEITUYMH C MCIOJIB30BAHUEM TIPSIMBIX M3MEPEHHI: TIPH
3TOM KOHCTPYHMpOBaTh YCTaHOBKY, (PMKCHPOBATH PE3YAbTAThl MOJTYYECHHONW 3aBUCUMOCTH (PU3MUECKHX
BEJIMYMH B BUI€ TAaOJHII U TPAQHKOB, I€TaTh BBIBOJBI 110 PE3yabTaTaM HCCIIeI0BaHHUS;

cobio1aTh TpaBuiIa 0€30MacHOr0 TpyAa MPU MPOBEICHUHM UCCIIEIOBAHMA B paMKax y4eOHOTO
HKCHEPUMEHTa, Y4eOHO-UCCIIEOBATENbCKON M MPOEKTHOM JEeATENBHOCTH C HCHOJIb30BAHHUEM
M3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHHS;

pemarb pacu€THbIe 3a/a4dl C SIBHO 3a/laHHOM (PU3NYECKOM MOJEINbI0, UCMONb3ysd (U3NYEeCcKue
3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHaj3a yCJIOBUS 3a/laud BHIOMPATh (PU3MUECKYIO MOJEIb, BBIICIATh
¢usnveckne BENIWYMHBI W (QOPMYIBI, HEOOXOMUMBIE Ui €€ pEelIeHHsS, IPOBOAMTH PACUYEThl U
OLICHHUBATh PEAILHOCTD MOJIYYEHHOT0 3HAaYCHUSI (PU3NUECKON BEJTMYMHBI,

pelmaTh KauyeCTBEHHBIE 3aJjaud: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUUBYIO IIETIOUKY
pacCyXIeHUN ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHUS,



WCIIOJIb30BaTh MPHU PEIICHHH YIeOHBIX 3a7a4 COBpEMEHHBbIC HHPOPMAIIMOHHBIC TEXHOJIOTHU JIJIS
MOUCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAIMM W TPEACTABICHUS Y4eOHOW W HAyYHO-IOMYJISIPHOU
uH(pOpMaIIUHY, MOJYYCHHON W3 Pa3iMYHBIX HCTOYHHUKOB, KPUTHUECKH AHAIM3HPOBATH MOIYy4aEMYIO
uHpopmaruio;

OOBSCHATh TPHUHIMIIBI JEHCTBUS MAalIWH, MPUOOPOB M TEXHUUYECKHUX YCTPOWCTB, pa3invaTh
YCIIOBUS X 0€30TaCHOT'O UCTIOJIL30BaHUS B TIOBCETHEBHOM KU3HU;

MIPUBOJIUTH TIPUMEPHI BKJIaZia POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

WCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (DPM3WKE B IMOBCEIHEBHOW JKU3HH JUIS OOCCIICUCHUS
0€30IaCHOCTH TMPH OOpPAlICHUH C NPUOOPAMU U TEXHUYCCKHMMHU YCTPOHCTBAMH, JUI COXPAHCHUS
3JI0POBbSI U COOJIIOJICHHSI HOPM SKOJIOTUYECKOT O TIOBEACHHUS B OKPYKAIOLIEH cpene;

paboTaTh B TPYIIE C BBITOJHCHWEM pPa3IMYHBIX COIMAIBHBIX POJICH, TIAaHUPOBaTh PaboTy
TPYMIBI, PAIMOHAIBHO PacTpeeNaTh 00s3aHHOCTH M TUIAHUPOBAThH NIEATEIHHOCTh B HECTAHIAPTHBIX
CUTyaIlusiX, aJIeKBaTHO OIICHWBATh BKJIAQJ KaXIOTO U3 YYAaCTHUKOB TPYIIBI B PEHICHHE
paccMaTpuBaeMoi poOJIEeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBo yacoB JIeKTPOHHBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ IporpaMmbi Beero KoﬁnTpo.m,m,Ie Hpﬁalcanecmle 06pA30BATETBHbIC
padoThI paéoThI pecypebl
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3nKa ¥ METOIbl HAYYHOT'O ITO3HAHUS 2 bubmmorexa [IOK
’ A yi https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarika > https://m.edsoo.ru/7t41bf72
bu6mmoreka [IOK
22 Hunamuia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbI COXpPAaHEHUSI B MEXaHUKE 6 1 1 https://m.edso0o.ru/7f4 1bf72
Uroro no pazueny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMO/IMHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnmoreka [JOK
) TEOPUH https://m.edsoo.ru/7t41bf72
bubmuorexa [IOK
3.2 OCHOBEI TEPMOHHAMMUKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTsble cocTosiHUS BellecTBa. da3oBble 5 bub6mmorexa [IOK
’ TIEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pasaneiy 24
Paznea 4. DJIEKTPOANHAMUKA
bu6nuoreka [IOK
1 MeKTpOCTATHKA 10 : https:/m.edsoo.ru/7f41bf72
49 IlocTostHHBIN dneKTpUYECKU TOK. ToKHU B 12 1 > bubnuorexa LIOK

PAa3JIMYHBIX Cpeaax

https://m.edsoo.ru/7f41bf72
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Wtoro no paszneny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME

68




11 KUIIACC

KoanyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeEM (undposbie)
Ne i/m IporpaMmb: Beero KOﬁHTpO.]IbeIe HpﬁaKaneCKne 06pa3OBATEIbHbIE
padoThI padoThI pecypes
Pazpnen 1. QJIEKTPOJIUHAMUKA
11 MarnuTHO€ noje. JIeKTpOMarHuTHast 11 1 3 bu6mmoreka [IOK
' VHTYKIHS https://m.edsoo.ru/7f41c97¢c
Wroro no paszneny 11
Pa3nen 2. KOJIEBAHHUS U BOJIHbBI
21 MexaHu4ecKHe U JIEKTPOMarHuTHbHIC 9 1 bubnuoreka [JOK
' KoJIeOaHHS https://m.edsoo.ru/7f41c97¢c
but6mmoreka [IOK
2.2 MexaHudeckue U 3J1€KTPOMArHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/7f41¢97c
but6mmoreka [IOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24

Pa3zgea 3. OCHOBBI CHELIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBEI CTIEITUATBHOM TEOPUHT 4 1 bubnuotexa [JOK
’ OTHOCUTEJIBHOCTH https://m.edsoo.ru/7141¢c97c¢
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
. bubmmoreka [IOK
4.1 j1eEMEHTHI KBAHTOBOM OIITUKH 6 https://m.edsoo.ru/7f41c97c
bubmunorexa LIOK
4.2 Crpoenme atoma 4 https://m.edsoo.ru/7f41c97¢
bub6mmoreka [JOK
4.3 ATOMHOE 71p0 > https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 15

Pazgen

5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3UKHU

5.1

DNeMEeHTBI aCTPOHOMHH U aCTPOPUIUKU

7

bubnaunorexa LIOK
https://m.edsoo.ru/7f41c97c¢
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Hroro no pazgeny 7
Pa3znea 6. OBOBIIAIOIIEE IOBTOPEHUE
bubnuorexka [JOK
6.1 Obobmaiomee nosTopene 4 https://m.edsci.ru/7f410970
Wtoro no pazneny 4
PeszepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIACC
KoJsmnyecTBOo 4acoB JarTa uzydyenus DJIeKTPOHHbIE
Ne Tema ypoka o o nudposbie
Kontpoasbnsbie | IIpakTnueckue
n/m Bcero nJiany ¢pakry o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypent

Paznen 1. PUZUKA U METO/AbI HAYYHOI'O ITIO3HAHMUMA ( 2 yaca)

Tema 1.1 ®@u3uka U MeTOAbI HAYYHOI'0 MO3HAHUA (2 yaca)

| ®usuka — Hayka o npupone. Hayunsie | 02.09 bubnuoreka [IOK
METO/bI TTO3HAHUST OKPY’KAIOIIETO MUPa https://m.edsoo.ru/ff0c32e2
Posb 1 MmecTo ¢pu3uku B opMUpOBaHUU

2 COBPEMEHHOM Hay4yHOU KapTUHBI MUDA, B 1 03.09 ngﬁ;ﬁt&igﬁifoc%%
MPAKTUYECKOU EATETbHOCTH JIF01eH

Pa3znea 2. MEXAHMHMKA (18 yacoB)

Tema 2.1 Kunemartuka (5 yacoB)
Mexannueckoe nBuxkeHue. OTHOCUTEIBLHOCTh Bu6morexa [IOK

3 MexaHu4yeckoro aBuxkeHus. [lepemerenue, 1 09.09 hitps:/m.cdsoo.rw/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE NPAMOIMHEITHOE ABUKEHHE 1 10.09 nggﬁ?:;;ggﬁfoc 3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE 1 16.09 bu6nmoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOopaHoOe majieHne. Y CKopeHue CBOOOTHOTO | 17.09 bubmuorexa [JOK
naJicHusA https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe npuxenue. [[prmxenue 1 23.09 bubmuorexa [JOK
MaTepUaIbHOU TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

Tema 2.2 Jlunamuka (7 yacoB)

8 [Tpunuun orHocutensHoctu ["anumes. 1 24.09 bu6nuoreka [IOK
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https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepunansubie cuctemsl orcuera. [lepBbiit
3akoH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHuun cynepno3unuu

bu6nuoreka [IOK
.B i H 1.10
? et BTopont %aKOH bIOTOHA AT 0 https://m.edsoo.ru/ff0c3be8
MarepuaabHOU TOUKH
10 Tpetnii 3akon HeroToHa 17151 MaTepuaibHbBIX 07.10 bubnuorexa LIOK
TOYEK ' https://m.edsoo.ru/ff0c3be8
1 3aKkoH BCEMHUpHOro TArorenus. Cumna 08.10 bu6nuoreka [IOK
TsKecTH. IlepBas KocMHuueckas CKOpOCThb ' https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 | Cuna octH. 3akoH ['yka. Bec tena 14.10
H1a YIPYTOCTH. SaKOM & i et https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunment tpenus. Cuina
13 | com OTEIBJ'ICHI/I}I I (El(b BLII/I)I(eHI/IIf TEJa B 15.10 bubmorexa OK
P pH A ' https://m.edsoo.ru/ff0c3f76
AKUJKOCTH WU raze
[TocTymarensHOE U BpalareaIbHOE IBUKCHHE
14 a0CoIOTHO TBEPAOro Tena. MOMEHT CHIIBL. 2110 bu6nuoreka LIOK
[Inedo cunsl. YeioBus paBHOBECHS TBEPIOIO ' https://m.edsoo.ru/ff0c41a6
Tena
Tema 2.3 3akoHbI cOXpaHeHUN B MeXaHUKe (6 4acoB)
NMiynbsc MaTepuanibHOW TOUYKHU, CUCTEMBI
15 MaTepHAIbHBIX TOUYEK. MIMITynbe cuibl. 3aKOH 2710 bubnuoreka [IOK
COXpaHEHHUs UMITyJibca. PeakTuBHOE ' https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
Pabota u momHOCTh cuibl. Kunetnueckas
16 | sHeprust matepuasibHOM ToukU. Teopema 00 05.11 bubmmorexa [IOK
p p o p ’ https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKON IHEPTrUun
17 [ToTentmansHas sHeprus. [loTeHnmanpHas 1111 bu6nuorexa [IOK

SHEPTHS YIPYyro 1eGopMUPOBAHHOMN

https://m.edsoo.ru/ff0c461a
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npyxussl. I[loTeHnuansHas sHeprus Tena
BOJIM3U TOBEPXHOCTH 3eMIIH

18

IloTeHumanbHple U HENOTEHIUAIBHBIE CUIIBI.
CBs13b pabOTHI HEMMOTEHIIUATBHBIX CUJT C
VU3MEHEHNEM MEXaHUYECKON SHEPIUH
CUCTEMBI TeJI. 3aKOH COXPaHCHMUS
MEXaHU4ECKOU dSHEPIUU

12.11

bubmuorexa [IOK
https://m.edsoo.ru/ff0c478¢c

19

Jlabopamopnas paboma Ne 1
«HccnenoBanue cBsA3M pabOTHI CUITHI C
M3MEHEHHEM MEXaHUUECKOHW YHEPTUHU Tela Ha
MIPUMEPE PACTSHKCHUST PE3HHOBOTO JKTyTay

18.11

20

Konmponvnaa paboma Nel nio teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXPAaHEHUS B MEXaHHUKE)

19.11

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4b74

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMMKA (24 yaca)
Tema 3.1 OcHOBBI MOJIEKYJ/ISIPHO-KMHETHYeCKO TeopuH (9 4acoB)

21

OCHOBHBIE NOJIOKEHUSI MOJIEKYJISIPHO-
KHHETHYeCKol Teopun. bpoyHoBckoe

newkenue. dubdysus

25.11

bubmuorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep JBUKEHUS U B3aUMOJCUCTBUSA
YyacTUll BeuecTsa. Moenu CTpoeHus ra3os,
KUJKOCTEN U TBEPABIX TEIl

26.11

23

Macca monekyn. KonndecTBo BemiecTsa.
[Tocrosinnas ABorazipo

02.12

24

TemnmoBoe paBHOBecue. Temneparypa u €€
n3mepenue. [lkana remneparyp Lienscus

25

Mneanpusiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

03.12

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4fde



https://m.edsoo.ru/ff0c478c
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AbconroTHas TeMIepaTypa Kak Mepa cpeHein

26 | KHHETHYECKOW YHEPTUH JIBKEHHS MOJIEKYJI. 09.12 bubmmorexa [OK
N https://m.edsoo.ru/ff0c511e
VYpaBHenue MeHnneneesa-Knanepona
27 | 3akoH JlanpToHa. ["'a30BbIe 3aKOHBI 10.12
Jlabopamopnas pavoma Ne 2
73 «MccnenoBanue 3aBUCUMOCTH MEXKITY 16.12
rapamMeTpamMu COCTOSIHUSI pa3pe:KEHHOTO
raza»
29 M3onponeccsl B uACAIBHOM ra3e U ux 17.12 bubmmorexa [IOK
rpadudeckoe mpeICTaBICHNE https://m.edsoo.ru/ff0c570e
Tema 3.2 OcHoBbl TepmMoauHaMuKH (10 yacoB)
BuyTpeHHs dHeprus TEpMOAMHAMUYECKOU
30 CHUCTEMBI M CTIOCOOBI €€ H3MEHEHUS. 2312 bubmuorexa [JOK
KonnyecTBo TemioTe! u pabota. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPTrUsl OJHOATOMHOTO WJIEAIbHOTO rasa
bubmuorexa [IOK
31 | Buaet Tenuonepenasy 24.12 https://m.edsoo.ru/ff0c5c36
VnenbHas TEIIOEMKOCTh BEIIECTBA.
32 | KoanuecTBO TEIUIOTHI ITPH TEIIONEpeIaye. 13.01 bubmorexa OK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN MPOIIECC
1 IlepBblil 3aKOH TEPMOJAVHAMUKHU U €r0 14.01 bubnuoreka [IOK
MPUMEHEHNE K U30MPOIIECCam https://m.edsoo.ru/ff0cSefc
34 HeobpatumocTh mpo1ieccoB B MpUpOIE. 20.01 bubnmoreka [IOK
Bropoii 3ak0H TepMOINHAMUKHN https://m.edsoo.ru/ff0c6230
35 [Tpunuun aeitcreus u KI1JI Teruiosoit 21.01 bu6mmorexa [IOK
MAILVHBI https://m.edsoo.ru/ff0c600a
36 | Hukn Kapuo u ero KIIJ] 27.01
37 | Dxonoruueckue npodIeMbl TEMIOIHEPTETUKU >
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13 O606maromuit ypok «MonekynspHas | 2301 bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
Koumponvnas paboma Ne 2 1io Teme Bu6miorexa LOK

39 | «MonekynapHas pusnka. OCHOBBI 1 1 03.02 hitps://m.cdsoo.rw/ f0c6as0
TEPMOANHAMUKI

Tema 3.3 ArperaTHble cocTOIHUS BelllecTBa. Pa3oBble nepexoanl (5 4acos)

40 ITapoobpazoBaHue U KOHIACHCALHS. 1 04.02 bu6nmoreka [IOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6

A1 AOGCOIOTHAs ¥ OTHOCUTEIbHAS BIaYKHOCTh | 10.02 bubnmoreka [IOK
Bo3ayxa. HacelleHHslil nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammueckue u

4 amopQHble Tena. AHU30TPOIHUS CBOWCTB | 11.02 bubnuoreka [IOK
KpucTauioB. JKuakue KpucTabl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHabl

43 [InaBienue u kpucTauM3anus. Y geiabHas | S bu6nunoreka [IOK
TeruioTa rasieHus. CyonuManus https://m.edsoo.1u/ff0c6708

44 | YpaBHEHHUe TEIJIOBOro OanaHca 1 17.02 ngi;ifg;ggﬁfocé&o

Paznea 4. DJIEKTPOAUNHAMMUMKA (22 yaca)

Tema 4.1 danexrpocraTuka (10 yacoB)

45 DnekTpu3anus Tei. DIEKTPUUECKUH 3aps. | 18.02 bubnuorexa [IOK
JIBa BuJa JEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ffO0c6bcc
[IpoBOoIHUKY, TUAIEKTPUKH U

46 HfﬂyHSOBOJIP;IfKI/I. 3aK(I),H COXpaHEHHUS 1 25.02 bubamorexa [OK

https://m.edsoo.ru/ff0c6bec
ANEKTPUYECKOTO 3apaaa

47 BsaumogneiictBue 3apan0B. 3akoH Kynona. | 03.03 bubmmorexa LIOK
ToueyHbI NEKTPUUECKUN 3apsiT https://m.edsoo.ru/ff0c6ce4

48 | Hanpsk€HHOCTD 3EKTPUYECKOTO MOJIS. 1 04.03 bu6mmorexa LIOK
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

[IpuHIKI CYyNIEPIIO3ULIMH NEKTPUIECKUX
nosied. JInaum HanpsHpKEHHOCTH

https://m.edsoo.ru/ff0c6df2

Pabota cui 311eKTpoCcTaTHYeCKOro MOJIS.

bu6mmoreka [IOK

49 11.03
ITorenuman. Pa3HOCTh MOTEHIIUAIOB https://m.edsoo.ru/ff0c6f00
[TpOoBOTHUKY M TUAJICKTPUKH B
50 3Jf€K I([)CTaTI/ILIeI([JKOM nonIe > buomorera [IOK
™ ' https://m.edsoo.ru/ff0c7018
JuanexTpudeckas IPOHUIIAEMOCTD
N bubmuorexa [IOK
51 | D .K 17.03
FICKTPOCMIOCTE. ROHACHEATOP https:/m.edsoo.rw/f0c7126
5 DneKTPOEMKOCTh TNIOCKOTO KOHJIEHCATOPa. 18.03 bubmuorexa [IOK
DHeprus 3apsHsKeHHOT0 KOHIEHCATOpa ' https://m.edsoo.ru/ff0c72c0
53 Jlabopamopnas paboma Ne 3 «3mepenue 31.03
ANEKTPOEMKOCTH KOHAEHCATOPay ’
[IpuHIIMT AEHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOIMMPOBAJIBHOTO aIllapara,
54 g P P P 01.04

CTPYHMHOTO IPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMIIeHHe YIEKTPOIpUOOpOB

Tema 4.2 IlocTosiHHBII JIeKTpUUYecknil TOK. Toku B pa3iuuHbIxX cpeaax (12 yacos) + Pe3epBHblii ypok (1 yac)

55

DIIEKTPUYECKHUI TOK, YCIOBUS €TO
cymectBoBanus. [locrosinubit Tok. Cuna
toka. Hanpsikenue. Conportuiienue. 3akoH
OmMa 1151 yyacTka 1enu

07.04

56

[ocnenoBarenbHOE, TApaLICIBHOE,
CMeIIaHHOE COeIMHEHHE TIPOBOIHHUKOB.
Jlabopamopnan pabomaie 4 «3yuenue
CMEIIAHHOTO COSTUHEHUS PE3UCTOPOBY

08.04

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaGoTa 1 MOITHOCTH IEKTPUUECKOTO TOKA.
3akon Jlxoyns-Jlenna

14.04

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



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

3akon OMa 1Sl TIOJTHOM (3aMKHYTOM )
3NeKTpuUecKon 1enu. KopoTkoe 3ambIkaHueE.

bu6mmoreka [IOK
58 | JIao 0 N 5« 15.04
aoopamopnaz pavomda «vismepenne https://m.edsoo.ru/ff0c7ae0
OJ1C ucTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTUBIICHUS
DNeKTpOHHAs TPOBOJUMOCTD TBEPIBIX
€TaJJIOB. 3aBUCUMOCTE COIIPO e
59 METaJUIOB. 3aBUCUMOCTH COTIPOTHBIICHUS 2204
METAJIJIOB OT TEMIIEPATYPHI.
CBepXxIpoBOJIUMOCTh
OJIEKTPUUECKUIH TOK B BaK e. CBoiicTBa
60 P YoM 28.04
AJIEKTPOHHBIX MyYKOB
IMonyrpoBogHUKHN, UX COOCTBEHHAS U
61 | o I/II\}/IIIGI(I:)HaH apoBoAUMOCTE. CBOMCTBA n > bubmorexa [OK
p POBOA ) P https://m.edsoo.ru/ff0c84ae
nepexona. [lomynpoBogHHKOBBIE TPHUOOPHI
DNEeKTpUYECKHI TOK B paCTBOPAX U
pacmiaBax 3JIEKTPOJIHUTOB. bubnunoreka [JOK
62 29.04
DIEKTPONIUTHYECKAs JUCCOLIMALIMSL. https://m.edsoo.ru/ff0c82ba
DIeKTponu3
DJIEKTPUYECKUI TOK B razax.
. . bubmuorexa [IOK
63 | CamMOCTOATENIBLHBINA U HECAMOCTOSATEILHBIN 05.05
https://m.edsoo.ru/ff0c84ae
pa3psa. Mounnus. [Tnazma
DnekTpuueckue mpruOOpbl U YCTPOUCTBA U UX
64 | npakTnueckoe npuMmenenue. [Ipasuna 06.05 bubmmorexa [OK
P P P ’ https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30I1aCHOCTH
bubmuorexa [IOK
65 | O000mArOMMHA YPOK «DIEKTPOIJHNHAMHUKA 13.05
HIQIOTIHH Yp JICKTPOIHAMH https://m.edsoo.ru/ff0c88be
Konrpoabnas padora Ne 3 no teme BuG OK
66 | «Onektpocraruka. [locTosHHBII 19.05 nommoreka L

JIEKTPUUECKNN TOK. TOKHM B pa3iIM4HbIX

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

cpeaax»

. bubnmoreka [JOK
67 | O6o6matommii ypok mo temam 10 kimacca 20.05 https:/m.cdsoo.ru/fl0c8 fée
68 Pabota ¢ Tekctamu 1o Teme TemioBbie | 26.05 bu6mmorexa [IOK

SIBJICHHUA

https://m.edsoo.ru/ff0c8c56

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

68



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8c56

11 KVIACC

KoauuecTBo yacoB Jara uzydyeHnus DJIeKTPOHHbIE
Ne nudpoBbIe
Tema ypoka KoHTpo/IbHbIe IIpakTHYeckue IIo IIo ¢p
n/n Bceero padoThI IUIaHy daxTy oOpa3oBaTe/ibHbIE
padoTbI
pecypchl
Paznen 1. JIEKTPOJAUHAMMKA (11 yacoB)+ Pe3epBHblii ypok (1 1ac)
Tema 1.1 MarautHoe noJie. JaekTpoMarauTHasi uHAyknus (11 yacos) + Pe3epBHblii ypok (1 yac)
[TocTosiHHBIE MArHUTHI U UX B3AUMOJECHCTBHE.
1 MarunuTHoe nojue. Bektop MarHuTHOM 1 04.09 bubmmorexa [IOK
’ p . ’ https://m.edsoo.ru/ff0c9778
UHAYKIUU. JINHUY MarHUTHON UHIYKIIUU
MaruauTtHoe 1ose NpoBOAHUKA C TOKOM. OTbIT
Opcrena. BzanmoelicTBre MpoOBOHUKOB C bu6mmoreka [IOK

2 . 1 05.09
TOKOM. J[efiCTBHE MAarHUTHOIO MOJISI Ha https://m.edsoo.ru/ff0c98fe
IIPOBOAHMK ¢ ToKOM. Cuita Amrepa.

3 Jaoopamopnaa paboma Ne 1 «13yuenue 1 | 11.09 bubnuorexa [LIOK
MarHUTHOTO IIOJIS KaTYIIKHA C TOKOM» ' https://m.edsoo.ru/ff0c98fe
Jlabopamopnan paboma Ne 2 «UccnenoBanue

4 €UCTBHUS MOCTOSIHHOTO MarHuTa Ha MPOBOJIHUK 1 1 12.09 bubmmorexa [IOK
a1 POBO ' https://m.edsoo.ru/ff0c9ac0
C TOKOM»

JlelicTBME MAarHUTHOTO TOJIS1 HA JBHXKYITYIOCS
5 3apspkeHHyro yactuity. Cuna Jlopenma. Pabora 1 18.09 bubmmorexa OK
P o . perua. ' https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DOnekTpoMarHuTHast uHAyK1us. [loTok BexkTopa

6 MarHuTHON MHAYKUMK. DJ[C uHayKIMKU. 3aKOH 1 19.09
3JIEKTPOMArHUTHON uHaykunu dapanes

. Jlabopamopnan paboma Ne 3 «VccnenoBanue | | 25.09 bu6mmoreka [HOK
SIBJIEHUSI DJIEKTPOMArHUTHOM MHTYKLIUW ' https://m.edsoo.ru/ff0cal50

8 NunyktuBHOCTD. fBnenune camonnaykuuu. IJC 1 26.09 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

CAMOUHIAYKIIHUH. 3Hepmﬂ MardmMTHOTO IT10JIA
KaTyliKu ¢ TOKOM. :‘)HGKTpOMaFHI/ITHOG II0JIC

https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoiucTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MATHUTBI, DJIEKTPOMAarHUTHI,
JJIEKTPOABUIaTeNb, YCKOPUTEIIN 3JIEMEHTapHbIX
YaCTHILl, UHAYKIIMOHHAS [1€Yb

02.10

10

O606mmaromuii ypok « MarHuTHOE IOJIE.
DNeKTpOMarHuTHast MHAYKITUS»

03.10

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

11

Konmponvnaa paboma Ne I o teme
«MarnuTHoe 1osie. DJIeKTpOMarHuTHast
HUHAYKOHA»

09.10

but6mmoreka [IOK
https://m.edsoo.ru/ffO0cad58

12

006001mmenue mo TeMe «MaraHuTHOE TI0JIE.
DJIeKTpOMArHUTHAS HHIYKIIUS

10.10

Pazpnen 2. KOJIEBAHUSA U BOJIHbBI (24 yaca)

Tema 2.1. MexaHu4eckue M 3J1eKTPOMATHUTHbIE KoJle0anus (9 4yacoB)

13

CB0OOIHBIE MEXaHUYECKME KOeOaHusl.
Iapmonmnueckue koieOaHus. YpaBHEHHE
rapMoHHYECKuX kKoyebanuii. [IpeBpamieHue
SHEPTUU

16.10

bubmnorexa [JOK
https://m.edsoo.ru/ff0caf06

14

Jlabopamopnas paooma Ne 4 «VccnenoBanue
3aBUCHUMOCTH Iepro/ia MajbIX KojJebaHui rpysa
Ha HUTH OT JIJTMHBI HUTU U MacChl TPy3a»

17.10

15

KoneGarenbHblil koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHbBIE KOJIeOaHUs B U€aTIbHOM
KOJIeOaTeTbHOM KOHTYpE. AHAIOTUS MEXIY
MEXaHUYECKUMH H JIEKTPOMar HUTHBIMH
KOJIeOaHUSIMU

23.10

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

16

CDopMyJIa Tomcona. 3akoH COXpaHCHUA SHECPIrUun
B HACAJIbHOM KoJIEOATEIBHOM KOHTYpC

24.10

bu6anoreka LIOK
https://m.edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

[IpencraBnenue o 3aTyxaromux KojeOaHUsX.
BriHyx1eHHbIE MEXaHUYeCKUe KoIeOaHmsl.

bubmuoreka [JOK

17 Pe3onanc. BelHyX€HHBIE 2JIEKTPOMarHUTHBIE 06.11 https://m.edsoo.ru/ff0cbb86
KosnebOaHus
[lepemennslit Tok. CUHYCOUIATIbHBII
13 MepeMEHHBIN TOK. MOIITHOCTh MEPEMEHHOTO 07.11 bubnmnoreka [JOK
TOKa. AMIUTUTYJHOE U JIEHCTBYIOLIEE 3HAUEHUE https://m.edsoo.ru/ff0cbd34
CHUJIBI TOKA U HAMPSIKEHUS
19 Tpanchopmarop. [IponsBoacTso, nepenaya u 1311
noTpebIIeHne NEKTPUUECKON SHEPTHH
YCTpoHCTBO U MPAKTUYECKOE TPUMEHEHUE
20 3JIEKTPUYECKOTO 3BOHKA, T€HEepaTopa 14.11 bubmmorexa [IOK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOI0 TOKa, JTMHUH JIeKTpornepeaay
DKOJIOTMYECKUE PUCKU TIPU MPOU3BOJICTBE
21 aneKkTposHeprun. Kynbsrypa ucnonb30BaHus 20.11
AJIEKTPOIHEPTUH B TTOBCETHEBHOM KU3HU
Tema 2.2 Mexannuyeckue U 3JIeKTPOMATHUTHBIE BOJHBI (5 4acoB)
MexaHu4eckue BOJIHBI, YCIOBUS
2 pacnpoctpanenus. [lepuon. Cxopocts 2111 bubmmoreka [JOK
pacnpoCcTpaHeHus U JUIMHA BOJHEL. [lonepeunbie https://m.edsoo.ru/ff0cca54
Y TIPOJI0JIbHBIE BOJTHBI
” 3Byk. CKOpoCTbh 3ByKa. [ pOMKOCTB 3BYKA. 2711 bubnuorexa [JOK
BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
24 DNEeKTpOMarHUTHHIE BOJIHBI, UX CBOMCTBA U 2811 bu6mmoreka [JOK
ckopocTb. [Ikana 351leKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
’5 [IpuHUUIIBI paIUOCBA3U U TEIEBUACHUS. 04.12
PaszButune cpencts cBs3u. Paguonokanms
26 Konumponwvnaa paboma Ne 2 «Konebanus u 05.12 bubnuotexa [JOK



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

BOJIHBD) https://m.edsoo.ru/ff0cc6f8
Tema 2.3 Onrtuxa (10 yacoB)
[IpsiMonuHeitHOE paclipoCTpaHEHHUE CBETA B
27 OHOpOAHOM cpeze. ToueuHblii HICTOYHUK CBETA 1 11.12 bubmorexa OK
AHOPOA pese. ' ' https://m.edsoo.ru/ff0cd350
JIyu cBera
28 OTtpakeHne cBeTa. 3aKOHBI OTPAKCHHSI CBETA. 1 1212 bu6mmoreka [IOK
[Toctpoenune n300paxeHuil B IIIOCKOM 3epKaie ' https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cBeta. [lonHoe BHyTpEHHEE
29 0Tp axeHnue. [IpenenpHslil yron Hz?})loro 1 18.12 Bubmrorexa LIOK
P +HpeA yr ’ https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHHUS
Jlabopamopnas paboma Ne 5 «3mepenue bu6mmoreka [IOK
30 1 1 19.12
IOKA3aTells MPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
31 JIunzsel. [TocTpoenue n3o0paxeHuii B IUH3E. 1 75.12 bu6mmoreka [JOK
@opMyIia TOHKOW JTUH3bI. Y BEJTMYEHUE JINH3BI ' https://m.edsoo.ru/ffOcddle
1 WNurepdepentus crera. JJudpakius crera. 1 26.12 bu6muoreka [IOK
JudpakuonHas pemeérka ' https://m.edsoo.ru/ff0ced22
13 ./Iaévopamopuaﬂ paﬁoina No 6 «ccnenoBanue 1 | 08.01
CBOMCTB M300paKEHUH B JINH3AX»
34 IlonepeunocTs cBeTOBBIX BOJH. [lomsapusanus 1 09.01
cBeTa
Jucniepcust cBera. ClioXKHBIN cOCTaB O€JI0TO
35 ceeta. Lger. Jlabopamopnasa paboma Ne 7 1 1 15.01
«Habmtonenre nucrnepcun cBeTay
OnTrueckue MprOOPHI M YCTPOMCTBA U YCIIOBUS bu6muoreka [HIOK
36 1 16.01
ux 0€30MacHOro MPUMEHEHHS https://m.edsoo.ru/ff0cf02e
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUHU OTHOCUTEJBHOCTH (4 uaca)+ Pezepsublii ypok (1 uac)
Tema 3.1 OcHOBBI cCIeNATIBHOI TEOPHH OTHOCUTEIbHOCTH (4 yaca) + Pe3epBHblii ypok (1 1ac)
37 ['paHuLIBI TPUMEHUMOCTH KJIACCHYECKOMN 1 22.01 bubnmoreka [JOK



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

MECXaHUKU. HOCTy.TIaTBI CHGHI/IaHBHOﬁ TECOpHUU
OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862

OTHOCUTEIIFHOCTD OJHOBPCMCHHOCTH.

butmmoreka [IOK

38 3ame/yIeHre BpEMEHU U COKpPAILIEHUE JITUHbI 23.01 https://m.edsoo.ru/ff0cfa42
DHeprusi U UMIYJIbC PEIATUBUCTCKOM YaCTHUIIBI.

39 CBSI?I;)I) MacChI € 3WHeprpI/IeI‘/'I Y UMITYJIBCOM. ’ 29.01 bubmrorexa LIOK

https://m.edsoo.ru/ff0cfc68

DHeprus Mokos

40 Konmpononaa pavoma Ne 3 «Ontuka. OCHOBBI 30.01 bu6muoreka [IOK
CIIeLIMaIbHOM TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf610

A1 0O0600menue mo teme «Ontrka. OCHOBEI 05.02
CTENHUATLHON TEOPUU OTHOCUTEITHHOCTH

Paznen 4. KBAHTOBAS ®U3UKA (15 yacoB)

Tema 4.1 Ij1eMeHTbI KBAHTOBOI oNTHKH (6 4acoB)

4 ®otonsl. ®opmyna [Tnanka. DHeprus u 06.02 bubnmnoreka [JOK
UMITYJbC GOTOHA https://m.edsoo.ru/ff0cfel 6

43 OTtkpsiTHE ¥ UccaenoBanue Gpotorddekra. 12.02 bu6mmoreka [{OK
Omnpitel A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonbl hoTtorddekra. YpaBHeHHEe DWHINITECHHA

44 st hpotordexra. «KpacHas rpanuma 13.02 bubmmorexa OK

https://m.edsoo.ru/ff0d015e

dotorddekra

45 Hasnenue cera. OnbiTel I1. H. JIeGenena. 19.02 bubmmoreka [IOK
XHUMHYECKOE ITEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTBa U NPAKTUIECKOE

46 npuMeHeHHe: (POTOAIEMEHT, (OTOAATUHK, 20.02
COJTHEYHast OaTapesi, CBETOIUO

47 Pemenne 3amad nmo reMe «DIeMeHTH KBAHTOBOH 26.00 bubmmoreka [JOK

OIITUKHW»

https://m.edsoo.ru/ff0d0302

Tema 4.2 Ctpoenue aToma (4 yaca)



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

Mopenb aroma Tomcona. OnbiTel Pe3epdopna

but6mmoreka [IOK
48 - L 27.02
o paccestHuto o-dactuil. [ImanerapHas Momensb hitps:/m.cdsoo.rw/ff0d09 1 a
aToma
bubnaunorexa LIOK
4 I1 b .0
? OCTYTIATRL bOpa 05.03 https://m.edsoo.ru/ff0dOafa
Nznyuenue u normnouieHue GOTOHOB MPH
50 e z::o € aToma ¢ oni{oro (bOBHSI 3Hepr1/m Ha 06.03 Bubamorexa [IOK
P UH 8 P P ' https://m.edsoo.ru/ff0dOafa
Apyrou. Bunsl criekTpoB
BonHoBsle cBoiicTBa yactul. Bomusl ne bpons.
51 KopnyckynsspHO-BOJTHOBOM Jyann3m 12.03 bubmorexa OK
PHYCIYIAP 7y ) ’ https://m.edsoo.ru/ff0d0ca8
CrioHTaHHOE U BBIHYKICHHOE U3Ty4YeHHE
Tema 4.3 ATomHoe 1po (5 4acoB)
OTkpbITHE paguOaKTUBHOCTU. OMBITHI
52 Pesepdopna mo onpenenenuto cocraBa 13.03 bubmmorexa [IOK
PPOPA ped ' https://m.edsoo.n/ff0dOfd2
PaIMOaKTUBHOTO U3JTYICHHS
CoiicTBa anb(da-, 6era-, raMmMa-u3IIy9ICHHUS.
53 BnusiHue paguoakTUBHOCTH Ha JKUBBIE 19.03
OpTraHU3MBI
OTKpbITHE POTOHA U HEUTPOHA. M30TOMBI.
54 Anbda-pacnaz. DIeKTPOHHBIN U TO3UTPOHHBIN 20.03 Bubamorexa [OK
P A P P ' https://m.edsoo.ru/ff0d 1162
6era-pacnan. ['amma-u3nyueHue
DHeprus CBA3M HyKJIOHOB B siipe. SnepHble
55 peakuuu. Snepuslii peakrop. [IpoGnemst, 02.04 bu6mmoreka [JOK
MEePCIEKTUBBI, SKOJIOTUUECKUE ACTIEKTHI AJIEPHOU ' https://m.edsoo.ru/ff0d1356
SHEPTreTUKHU
OnemeHTapHble YacTULbl. OTKPBITHE TIO3UTPOHA. Bu6 OK
56 Mertoabl HAOMIOCHUS U PETUCTPAIIUN 03.04 ubnuorexa I

3JIeMEeHTapHbIX yactull. Kpymiblii cTou

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

«DyHaaMeHTaJIbHbIE B3AUMOJECHCTBHUS.
EnuncTBO hm3mveckoil KapTUHBI MUPay

Pazpnen 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPO®U3UKMU (7 yacos) + Pe3epBHblii ypok (1 yac)
Tema 5.1 DemeHTHI acTPpOHOMUH H acTpopu3nku (7 yacoB) + PezepBHbliii ypok (1 4yac)

57

Dranbl pa3BUTHI acTpoHOMUH. [IpukianHoe u
MHPOBO33PEHUYECKOC 3HAUCHUE ACTPOHOMHUH.
Bun 3Bé3nnoro ne6a. Co3Be3aus, sipkue 3BE31bI,
IIJTaHEThI, X BUAUMOC IBMXKCHUC. COJ’IHG‘IHaSI
cHCcTEMA

09.04

58

Counurte. ConHeuHas akTUBHOCTE. McTOUHUK
sHeprun CoJHIa U 3BE3

10.04

59

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE31bI
IJIaBHOM ITOCJIEIOBATENBHOCTH. BHyTpeHHEE

cTpoeHue 38€31. COBpEeMEHHBIE NIPENCTABICHUS
0 IMIPOUCXOKIEHUHU U B0 CoNHIA U 3BE3]T

16.04

60

61

Muneunsii [Tyt — nama ["anakruka.
Ilonoxenne u neuxenue ConHua B ['anakTuke.
lNanaxtuku. YEpHbIE OBIPHI B sIAPAaX FajJaKTHK

Bcenennas. Paz6eranue ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.
Meraranaktuka

17.04

23.04

62

Hepemennsie mpo6iieMbl aCTPOHOMUU

24.04

63

Konmponwvnas paooma Ne 4 «3neMeHTbI
aCTPOHOMHUHU U aCTPOPUIUKID)

30.04

64

O6o06menne no temam «KBanrosast pusuka.
DJIeMEHTHI aCTPOHOMHHU M ACTPODUIUKI

07.05

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

Pa3nea 6. OBOBIIAIOIIEE TOBTOPEHUE (4 yaca)

Tema 6.1 O6061maroniee noBropeHue (4 yaca)



https://m.edsoo.ru/ff0d1784

65

O6o06matromuii ypok. Posb ¢pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTMYSCKOM, COITMATLHON M D THUECKOU
cdepax AesITeTbHOCTH YeTIOBEKa

08.05

66

O606maromuit ypok. Ponb u mecto puszuku u
ACTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHUHE
Mupa

14.05

67

O6o6maromuit ypok. Ponpb huznyeckoit Teopun
B ()OPMHUPOBAHUH MTPE/ICTABICHUH O (PU3NUECKON
KapTHHE MUpa

15.05

68

O6o0matomuii ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPa B O0IIEM PsITy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX MPEACTABICHUN O
PUPOJIC

21.05

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOTI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

» ®usuka, 10 knacc/ Mskumes I'.51., Byxosues b.b., Corckuii H.H.; mog pegakuueit
[TappentneBoit H.A. AkunonepHoe o6mectBo «M3natensetBo «lIpocBemienne

» ®uswka, 11 knacc/ Mskumes I'.J1., byxoBues b.b., Yapyrun B.M.; non penakuueit

[TappentneBoit H.A. AkunonepHoe o6mmectBo «M3natensctBo «IIpocBemenue»

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
1) MHutepecHblemaTepuaibl K ypokaM (pU3UKHU MO TeMaM; TECThI IO TEMaM; HarJsiiHbIe TOCOOUS

K ypokam. —Pexxum noctyma: http://class-fizika.narod.ru

2) Enunas xomnexuus mudpoBbIX 00pa3oBaTeNbHBIX pecypcoB. —Pexxum gocrtymna:

http://school-collection.edu.ru

3) DnexTpoHHbIe yueOHUKHU 1O ¢usuke. —Pexum noctyna: http:// www .fizika.ru


http://class-fizika.narod.ru/
http://school-collection.edu.ru/
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