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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usnke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMHM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbx B DI'OC COO, a takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCITUTAHUS M KOHIIETILIMY MPETNoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTeNnbHBIX opraHuzanusx Poccuiickoii  @enepanuy, peaqu3ylOlUX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usmuke coOTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb pEaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4YeHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3UKH: TMUYHOCTHBIE, METANIpeIMETHbIE, IPEMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIC PE3yJbTaThl OCBOCHUS Kypca (pU3UKU HAa 6a30BOM YpOBHE, B TOM YHCIIE

IpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e conepxkanue yueOHoro npeamera «duznkay 1o rogamMm oOydeHHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJIEHUH, N3y4aeMbIX
XuMHel, Ouonorue, ¢usmueckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
nprUMeHeHHe (pU3NYecKUX 3HaHUH oMpeessieT XapakTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOIOT UM
B cdepe SHEepreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUaloB C
3a/laHHBIMU CBOMCTBaMH U Apyrux. M3yduenne Gpu3nku BHOCUT OCHOBHOM BKJIa/ B OPMUPOBAHKE
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpa oOydaromuxcsi, B (popMHUpOBaHME YMEHUI NPUMEHSTh
HaYYHbII METO/] MO3HAHUS ITPH BHIMOJIHEHUH UMHU Y4eOHBIX MCCIIEJOBAHUH.

B ocHOBY kypca (hu3ukH 1751 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (PU3UKHU, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (QOpPMHUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BEUIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanuzaiysi IpearnosaraeT UCIoIb30BaHHEe T'yMaHUTapHOTO
HoTeHIMana (PU3NYECKON HayKH, OCMBICIICHHE CBSI3U pa3BUTHUS (PU3MKH € pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU U HKOJIOTHUECKUMHU NTPOOIIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS DIIEMEHTOB COJEPKaHMS,
NOCBAUIEHHBIX 3KOJIOTMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO IPUPOJIOTIOIB30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepkHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha YpOBHE CpeJHEero obuero oOpa3oBaHUs
SBISIOTCS (u3nMUeckue Teopuu ((HOpMHUpPOBAaHHME MPEACTABICHUNA O CTPYKType HOCTPOCHHS
¢usnueckoil TeopuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAaYYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JeATeIbHOCTH oOydarouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKU — 3TO UCMOJIb30BAaHUE CHCTEMbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oObeAMHEHBI B OONIUH CIHCOK
YUEHHUECKUX NPAKTUYECKUX padoT. BrlieneHne B ykazaHHOM IEpeYHE JIAOOPaTOPHBIX padoT,
IPOBOIUMBIX ISl KOHTPOJS M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH O0pa30BaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHMS U OCHaleHUs KabuHeta ¢usuku. Ilpu sTom
o0ecrieunBaeTcsi OBJIAJCHUE OOYHYAIOUIMMHUCA YMEHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH W TIOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnbiioe BHUMaHuE yAenseTcs pelIeHUI0 pacu€THBIX U KadecTBEHHbIX 3aj1ad. Ilpu stom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHOM (PU3MYECKON MOJIENbIO,
MIO3BOJISIONINE PUMEHSATh H3yYSHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zena Kypca,
TaK W WHTETPUPYS 3HAHUS M3 PAa3HBIX pasfenoB. JJs KauyeCTBEHHBIX 3a/lad TMPHOPHUTETOM
ABJISIIOTCSL 3aJjaHUsd Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAENTH A CUTYyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MarepHalbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 yueOHOro mpoiiecca 0a30BbIi ypoBEHb Kypca (PU3UKH HAa YPOBHE CPEHETO 00IIIEero
00pa30BaHUs JIOJDKEH M3ydaThCsl B YCJIIOBHUSX MPEIMETHOro KaOuHeTa (PU3MKM WM B YCIOBHAX
MHTETPUPOBAHHOTO KaOWHETa MpeIMETOB €CTECTBEHHO-HAYYHOTO HWKIa. B kabuHere (usukm
JOJKHO OBITh HeoOxoauMoe J1abopaTopHOE OOOpYAOBaHUE JUJIsl BBINIOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHUUeCKuX MPaKTHIeCKUX paboT U IEMOHCTPAIIMOHHOE 000py10BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHUHLIUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M 00ECIeUMBAET IMOCTAHOBKY IEPEUMCIIEHHBIX B MIPOrpamMMe 110
¢u3nKe KIFOYEBHIX JEMOHCTPAIlMH ISl MCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaGopaTtopHoe 00OpYyZOBaHUE AJIS YYEHHUYECKUX IMPAKTHUECKUX paboT ¢GopmupyeTrcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M oOOecTeyrBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIEM 00pa30BaHUH SIBIISIOTCS

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCSd K HAyYHOMY HW3YYEHUIO

IPUPOBI, PA3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEJICTABICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOILUM SIBJICHUSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHHEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHnne 3TUX Lesel oO0ecreyrBaeTcsl PeUIeHHeM CIEAYIOMIMX 3aJad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUA [Jid OOBSICHEHHS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIEJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIIBHOE CO3JaHIE (PU3NICCKOM MOJICIIH,
aJICKBaTHOW YCJIOBHUSAM 33a]1a4U;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMAHMS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHHE METOJaMHU CaMOCTOSATEIBLHOTO IUIAHUPOBAHUS U MPOBEACHUS (PU3UUECKUX
DKCIIEPUMEHTOB, AaHallM3a W  HWHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTaTa;

CO3JIaHUE YCIIOBUM IS PAa3BUTHUS YMEHUU MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIEATEIIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CpEIHEro o0IIero oOpa3zoBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henenio), B 11 knacce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYMTENb JieJIaeT BHIOOP MPOBEACHHS JTa0OPAaTOPHBIX pabOT H

OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecro ¢u3uku B (GOpMHUPOBAHMM COBPEMEHHOM HAayyHOW KapTUHBI MUpPa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBuKeHHE. OTHOCHUTEIBHOCTh MEXAaHMYECKOro JBikeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHUAIbHONW TOYKU OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe naBuxeHue. J[[BukeHHe MaTepUalbHOW TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 11O MOJIYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, TMHENHHas ckopocTh. [lepuoa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHE.

TexHu4YecKre yCTPOUCTBA U TPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAIOB,
LEMHbIE U peMEHHBIC TIEPEIAYn.

Llemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKECHUSI.

[IpeoOpazoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPEJIETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY YTSIMU, PONACHHBIMH TEJIOM 3a MOCJIE€10BAaTEIbHbIE
paBHBIE TIPOMEXYTKA BpPEMEHU TPU PABHOYCKOPEHHOM JBM)XCHHUH C HaYaJIbHOW CKOPOCTHIO,
PaBHOM HYITIO.

N3yuyenue ABUKEHUS MIApPUKA B BA3KOU KUIKOCTH.
W3ydeHne ABMKEHUS TeIa, OPOIICHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [171s1 MarepralibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUsSI CKOJIbXKEHUsI U cuia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTUBICHUS TPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpONCTBA M MPAKTUUYECKOE NPUMEHEHUE: NOJIIMIIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U aJACHUU.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynsc MaTepralbHOM TOUKH (Tea), CUCTEMBbI MaTepUaIbHBIX ToueK. IMIysbCc cuibl 1
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunetnueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas SHEPTrHs yIpyro AeopMUPOBAHHOMN NMPY>KUHBI.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPruu Tena Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaas pu3uKa M1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe asuxenue. uddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHHsI Ta30B, XKUAKOCTEH 1 TBEPABIX TNl U 00bSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenb uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
ueanpHOro rasa. AOCOJIIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [lIkama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneitpona. 3akon [lansToHa. M3omporeccsl B HAEATBHOM ra3e ¢ NOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe MpeNCcTaBICHHE H30IPOLIECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbITbl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mognens onbita IlITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HILTIOCTPUPYIOIIas IPUPOLY IABJICHUS ra3a Ha CTEHKU COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHil o0béma
KOMHAaThI, 1aBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMonnHaMuueckass cucTeMa. BHYTpeHHSs 3HEprusi TEPMOAMHAMHYECKON CHCTEMBI U
crocoOb! e€ n3meHeHus. KonnyecTBo TemioTel U padota. BHyTpeHHss sHEpIrusi 0AHOATOMHOIO
UJI€ABHOTO ra3a. Bupl Teronepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHAs
TEIUIOEMKOCTH BellecTBa. KonyecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMoauHamukH. IIpumeHenue
MEPBOro 3aKOHA TEPMOAMHAMUKY K H3omporieccaM. I'papudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh IPOIIECCOB B IPUPO/IE.

Tennobie MamuHbl. [IpuHIUIBL KeHCTBUS TEIIOBBIX MamiuH. [IpeoOpazoBanus sHEPTUU B
TETUIOBBIX MamnHax. Koadduuuent noneznoro aeictus Temnooit Mamuusl. Lukn KapHo u ero
KO3 PHUITMEHT T0JIE3HOTO IEUCTBHS. DKOJOTHUUECKHUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: JIBUIATENb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu



H3MeHeHre BHYTpEHHEW SHEpruu Tejla MpU COBEPIICHUH pPaOOTHI: BBUIET MPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKE MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO31yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeugecmea. Dazoswvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIepaTypbl KUIIEHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU3OTPOMHS CBOMCTB KPUCTAIIIIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUHU MOJYUCHUSA COBPCMCHHBIX MATCPHUATIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

ONeKTpu3anusa TeNl. OJIEKTpUYECKUd 3apsan. JIBa Buaa SIEKTPUUYECKUX 3apsI0B.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

BzaumoneiictBue 3apsmoB.  3akoH  Kymona. TodeuHelii  anekTpUyeckui  3apsia.
Onexkrpuueckoe mnose. HanpsokéHHocTh anexTpuueckoro mnoias. IIpuHnun cynepnosunun
AIIEKTPUYECKHUX MoJied. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOT0 MOJIS.

Pabora cun anexktpocratuueckoro noss. [lorennuan. Pasnocts notennuanos. [IpoBogHuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJ€. [{udnekTpudeckasi IpOHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. OJeKTpoEMKOCTh IIOCKOTO KOHAEHCATOpa. DHEprus
3apsAyKEHHOI0 KOHJIEHCAToPA.

TexHuuyeckue ycCTpoilcTBa M MPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO ¥ IPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.



[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTb IEKTPOEMKOCTH IIIOCKOT0 KOHJIEHCATOPa OT IUIOIIA M IJIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paznuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 1t ydacTka Lemnu.

DNeKTpUIecKoe COTIPOTHBIICHUE. Y nensHOE COIIPOTHBIICHUE BEIIIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COSUHEHNE ITPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DNEKTPOABMKYIIAsl CHUJIa M BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DJNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TPUMECHas MPOBOAMUMOCTh MOIYNPOBOJHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

DNEeKTPUUECKHI TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAS
JUcCoIanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MomaHus.
ITna3zma.

TexHu4ecKre yCTpoMCTBa M MPAKTHIECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenranHoe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHre CMEIIaHHOTO COSMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpoIBIXKYIIEH CUITbI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzukm 06a3oBoro ypoBHsS B 10 Kimacce OCyIIECTBISETCS C YYETOM
COZICPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTreMaTuKd, OHOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHHe CUCTEMbl YPaBHEHHH, TMHEWHAs (yHKIHS, apadoia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe IABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII00OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHUE), SJICKTPUUYCCKHUE SIBJICHUS B
’KUBOU TIPUPOIE.

Xumusi: TUCKPETHOE CTPOCHUE BELICCTBA, CTPOCHHE aTOMOB M MOJICKYJ, MOJIb BEIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTCH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3lyXa, BETPhI, 0apoOMeTp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBMIKCHUI C MCIOJIb30BAHHEM MEXaHM3MOB, YUET TPEHHS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOJWIIBHUK, KOHJAUITUOHED, TEXHOJIOTUHU TOJIYUEHHSI COBPEMEHHBIX MAaTEPUAIOB, B TOM YHCJIC
HAHOMATepUaJIOB, W  HAHOTEXHOJOTWH,  OJJCKTPOCTATHUYECKAas  3allluTa,  3a3eMJICHHUC
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, SJICKTpOHArpeBaTeibHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
BekTop marauTHOM MHAyKIMH. [I[puHIMN Cynieprno3nuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAykuuy. KapTrHa TuHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarautHoe 1nojie MpPOBOAHMKA C TOKOM. KapTuHa nAMHMM MHIYKIUMU MarHUTHOTO MOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BH)KEHHE 3apsHKEHHOW YacTUIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuibl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLHH.
DIIEKTPOABMKYIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe anexkTpuueckoe mosie. DIEKTPOABMKYIAS CHUJAa WHAYKLIUMU B IPOBOJIHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuio Jlenua.

NHayKTHBHOCTB. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOJABHIKYILAS CHJIA CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIeE.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPHUMEHEHWE: TIOCTOSHHBIE MArHHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIMYA MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUSA

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue KojeOanusa. ['apmonuueckue
koneOanus. Ilepuon, uacrora, ammiautyga u  (asa kosebanuil. IlpyXMHHBII MasTHUK.
MaremaTnueckuii MasTHUK. Y paBHEHUE TapMOHHUECKUX KojieOanuil. [IpeBparienne sHepruu npu
rapMOHUYECKUX KOJeOaHHIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUSI B HUJI€ATHHOM
Koe0aTeJIbHOM KOHType. AHAJOTUS MEXIy MEXaHWYeCKUMH U DJIEKTPOMAarHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs] SHEPTUU B UACATHLHOM KoyieOaTelbHOM
KOHTYPE.

[TpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHblE MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

IlepemenHbIil TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA U HAPSKEHUS.

Tpancdopmarop. I[IpousBoacTBo, mepemaya W NOTPEOIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTposHepruu. KynbTypa uCHoOIb30BaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckne yCTpOiICTBA M NPAKTHUECKOE IPUMEHEHHUE: DJIEKTPUUECKUN 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB Kosie0aTenbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcmumnorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKAa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopeinb TMHUM AIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBanue NEpEeMEHHOTO TOKa B LENM W3  MOCIENOBATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAacHUMHbIE 60IHbL

Mexanudeckue BOJIHBI, yclloBUs pacrpocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxmus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHrtanus BekTopoB E, B, V B anexkrpomaruutHoii BoiHe. CBONCTBA 3I€KTPOMATHUTHBIX BOJIH:
OTpakeHHE, MpeJIoMJIeHHe, nojspuzauus, audpakuus, uHreppepenuus. CkopocThb
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIeH Cpeibl.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Paaap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne orpakxeHus U IPeIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHny U AMPpakiuid MEXaHMUeCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMN
Kosie0aHui.

HccnenoBanne CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTpaK€HUE, IMpPEJIOMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEJIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTeib
npenomiieHud. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHBI yroa MOITHOTO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. CloxkHbIH cocTaB 6eroro cera. L{Ber.



ColOuparonue W paccewBalImue JHH3bL. ToHKas auH3a. DOKyCHOE paccTosHuE |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBass onrtuka. HuTtepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpaKEHHWE U IpeioMieHue cBeTa. OnTuueckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu ceta.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEILHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONW MeXaHWKH. [locTymarsl cnienuanibHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMe, NPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JIUHBI.
OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIHCOM PEISATUBUCTCKON YaCTULIBI. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPrHsl U UMITYJIbC
¢dorona.
OtkpeiTne u wucciaenaoBanue Qororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa 1151 hoTodpdekra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuYecKne yCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YPOBHS SHEPruu Ha ipyroil. Buasl cnektpoB. CieKTp ypoBHEH SHEPruu aToMa BOAOPO/Ia.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaanu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(ciekTpocKom), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopna nmo onpeneneHuio coctaBa paarnoakTUBHOTO u3nydeHus. CoiicTBa anbda-,
OeTa-, raMMa-u3NydeHus. BiausiHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHas monens sigpa ['eiizenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol sipa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sACPHON
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OneMeHTapHbIe yacTullbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOIEHHS U PErUCTPALIUH 3JIEMEHTapHBIX YaCTHUII.

dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIONIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomol
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Oranel pa3BuTus actpoHomMu. IIpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.



Bup 3Bé3aHoro neba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIAUMOE JABHKCHUE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEePUCTHKH. JlMarpaMmma «CIeKTpajIbHbIN K1acC — CBETUMOCTbY. 3BE3/1bI INIABHOU
IIOCJIEI0BATEIBHOCTU.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE34  IJIABHOM
1ocje0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rajakTuk. Panuoranaktuku v kBasapsl. YEpHbIe AbIPHI B Apax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nzimyyeHue.

Macmtabnas ctpykrypa Beenennoii. MertaranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp u3MKM M acTpOHOMHMHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
TUYECKOH chepax AedaTeIbHOCTH YelI0OBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAayyHOW KapTHHE MHUpaA, posib (U3MUECKOH Teopuh B (POPMUPOBAHUU MPEACTABIECHUN O
bu3nyeckoil KapTUHE MHUpa, MECTO (PU3NYECKON KapTHHBI MHpa B OOILIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEpKaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, OIPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: anexTpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHbIe IBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU MIPUPOAE, ACUCTBUE PalUallMU HA )KUBbIE OPraHU3MBI.

Xumusi: CTpOGHHE aTOMOB W MOJIEKYN, KpUCTAINIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX pyl, (oTochEMKa 3eMHOU
MIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonoeus: TUHUM SJIEKTpOINepeiad, FeHepaTop MEPEMEHHOr0 TOKa, 3JIEKTPOABUraTelb,
WHIYKIIMOHHAs TIeYb, pajap, pPaJdoONpUEMHUK, TEICBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapesl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHOro mnpeamera «@Du3MKa» IOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHOHHBIM IIEHHOCTSAM pPOCCHIICKOro oOIecTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHUPOBAHHOCTh  TPAXKJAHCKOM MO3MLMM OOYydarollerocs Kak aKTHBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEpECax TI'pa)KAaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHUE B3aUMOJICHICTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUNCKOM IpaX1aHCKOW UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO U TPHHUMATh OCO3HAHHBIE PEIICHUs, ODHEHTUPYSICHh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIIOYAsl CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K Pa3InYHbIM chepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIbTYphl, OCO3HaHHME IJI00AJILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie jlornuecKkue JAeiicTBUs:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENENIATh SN ICATEIILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNbTATOB IIENSAM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPAadOTy B YCJIOBHSX pPEATbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

basoBbie ucciieqoBaTe/IbCKHUeE 1eHCTBUSA

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHSITHSIMH W METOJaMH (pU3UUecKoin
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3HYECKOTO COACPKAHUS, TPUMEHEHHUIO Pa3IMIHBIX METO/I0B MTO3HAHMS;

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIIHSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3WpPOBaTh 3ajady, BBIJABUTATH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTHI [T J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B X0/I€ PEIICHHUS 3a/1a4H PE3YIbTaThl, KPUTHUECKU OLIEHUBAThH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTH B (HOPMYITHPOBATH COOCTBEHHBIC 3a/1a4U B 00Pa30BaTEIHbHON JACITEILHOCTH, B TOM
quCIIe PU U3YUYCHUH (DUBHKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00aCTh )KU3HEACITSILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTY4YCHHUA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpPCACTBa I/IH(I)OpMaI_II/IOHHBIX U KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOH O€301aCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (hOpMY MpEICTaBICHUS
U BU3YaJIU3allHH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3MKH U BO BHE-YPOUHOU JESTEIHHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPENCTB;

IIOHMMATb U UCIOJIb30BaTh IPEUMYIIECTBA KOMAH/IHON U HHAUBUAYAIbHONU padOThI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX HHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOr'0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JIEHUCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JECHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJOr0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATH IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEUICHHs] Pacu€THBIX M KayeCTBEHHBIX 3aj]ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
paciupsTh paMK1 y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHHUI;
JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO 3PYIUILINH B 00J1acTH (PU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YIHTATOB U OCHOBAHU;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHMUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOy4YaIOIUXCS COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOU SMOIIMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMIIEHUE K JOCTHKEHHUIO LEIH M YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE APYIHX,
YUUTBIBATh €r0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPaKTUYECKON
JIeSITEILHOCTH JIIOACH;

YYUTBIBATh TPAHULBI NPUMEHEHUS HU3YYEHHBIX (PU3MUECKUX MOJENe: MarepuanbHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANbHBIM Tra3, MOJENH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH HJIEKTPUUECKHM 3aps] MpU pelIeHUuU
buznyeckux 3a1ay;

pacrio3HaBaTh (uU3MYEeCKUe SBJIEHUS (IIpOIecChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JBIDKEHUE TI0 OKPY>KHOCTH, WHEPITUS, B3aUMOIeCcTBHE Tel, U] dy3usi, OpOyHOBCKOE JIBIKCHHE,
CTPOCHHUE XUAKOCTEH U TBEPABIX TeJl, UI3MEHEHUE 00bEMaA Tell U HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJAEHCALMs, IUIABJIEHUE, KPHUCTAUIM3alUs, KHUIIEHHE,
BJIQ)KHOCTh BO3/1yXa, OBBILICHUE JaBJICHU ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b
MEXIy IapaMeTpaMu COCTOSHHMs ra3a B H30IpoLeccax, JIEKTPU3aluus Tejl, B3aUMOICHCTBHE
3aps/0B;



OINKCBHIBATH MEXAaHUYECKOE JIBUKECHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IyTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUila, UMIIYJIbC Tejla, KHHETUYECKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
OINKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3yEMBIX BEJIMUUH, UX 0003HAYEHUS
U €IUHMIIBI, HAXOAUTh (POPMyYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMYUHY C IPYTUMHU
BEJIMYHMHAMU;

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XaO0TUYECKOTO0 JIBUJKEHHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAs CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOd(QQUIHEHT MOJE3HOTO NEHCTBUS TEIUIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uxX OOO3HAYEHMsS U E€IUHMLBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTHUMHU BEITUYHHAM;

ONMCHIBATh U3yUYCHHBIE SJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHUUAJIOB; IPU ONUCAHUM IIPABHIIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICA MCIIOJIB3YEMbIX BEIMYUH, UX O0003HAueHUs M EAMHULBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
IPUHLIMIBL: 3aKOH BCeMUpHOro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHHs
MEXAHUYECKOM dHEPIUH, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUI
paBHONpPABUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CpEeIHEH KUHETHYECKOW 3HEPIMM TEIUIOBOTO JIBMKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTrO 3apsja, 3aKoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYEeCKO€E BhIpaK€HUE U YCIOBUS (TpaHUIlbl, 0071acTH) NPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX W3MEpPEHUi, TMpu 3TOM  (QOpPMYIUpPOBATH
npoOieMy/3anady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUs, IPOBOAUTH OIBIT U (POPMYITUPOBATH BHIBOJIBL;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (QHU3UUECKUX BEJIWYHMH, INPH ITOM
BbIOMpATh ONTUMANbHBI CHOCO0 WM3MEpPEHUS M HCIOJIb30BaThb W3BECTHBIE METOIbl OLIEHKHU
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PM3NYECKUMHU BEIMUMHAMU C HCIIOJIb30BAaHUEM MPSMBIX
U3MEPEeHUl, NP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH pPE3yIbTaThl IMOJYYECHHOMH
3aBHCUMOCTH (PU3UYECKHUX BEJIMYUH B BHJIE TAOIHI] U TPapUKOB, J1€1aTh BHIBOJIBI 10 pe3yJibTaTaM
HCCJIEJIOBAHMUSI,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOPaTOpHOro 000pyJOBAHNUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENBI0, HCIONIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIB], HA OCHOBE aHaJIN3a YCIOBHS 33a4H BBIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (PU3NUYECKHE BEIWYMHBI M (POPMYNbI, HEOOXOAMMbIE Ui €€ pelIeHHUs,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEATIbHOCTH MOJyYEHHOTO 3HaUCHHsI (PU3UUECKON BEIIMUHHBI,



peliaTh KayecTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUKY
paccyXKIeHU C ONIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PH3UUECKUE SIBIICHHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUT
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETAllMd U TMPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
HOMYJSIPHOM MH(POPMAIUH, TOTYYSCHHON U3 Pa3IMYHbIX HICTOYHUKOB, KPUTUYECKU aHAIU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 0 (U3HKE B MOBCEIHEBHOM KU3HU JUII 00ECIeUeHUS
0€e301acHOCTH MpU O0paIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMU, Uil COXPaHEHUS
3JI0pOBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B TpyIIe C BHIIOJHEHUEM PAa3IMYHBIX COLUATBHBIX POJIEH, TUIAaHUPOBATh PaboTy
TPyONbl, palMoOHaIbHO pacHpelessiTh OOS3aHHOCTH U IUJIAHUPOBATh JEATENBHOCTh B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenusi B 11 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESTENIbHOCTH JIIOJIEH, IETIOCTHOCTh U €IMHCTBO (PM3NYECKOM KApTUHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIeb aTOMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJipa MPHU pelIeHnH (PU3NUecKUX 3ajay;

pacrio3HaBaTh (U3MYECKHUE SBIEHUS (IIPOIECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
WHAYKLINS, JAEWCTBUE MAarHWTHOTO II0JIA Ha MPOBOAHMK C TOKOM U JBIKYIIMHCA 3apsij,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdexT (PporoaddexT), cBeToBOE NaBiieHrne, BOZHUKHOBEHUE JIMHEWMYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAs PaliOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIIECCHI),
UCHONB3YSl (U3NYECKUE BEIMUYMHBI: DJEKTPUUECKUH 3apsj, cujila TOKa, DSJIEKTpHUYEcKoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs AJIEKTPUUYECKOr0 M MarHUTHOTO MOJeH, MepHoJ M 4YacToTa KojeOaHWil B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYMH, HMX OOO3HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHbIC KBAHTOBBIC SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTUS U
UMIynbc (OTOHA, TMEPHOJ IoJypaclaja, SHEPrus CBS3M AaTOMHBIX sep, HPU ONMUCAHUHU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PUINICCKON BETUIHHEI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHUMIBL: 3aKk0OH OMa, 3aKOHBl IIOCJIENOBATEIBHOIO M NApaJIEIbHOIO COEAMHEHUS
MPOBOJHUKOB, 3akOoH JDkoyms—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM  MHIAYKUMH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHUE DUHIITeHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
MMITYJIbCA, 3aKOH COXPAHEHMS JJIEKTPUUECKOrO 3apsija, 3aKOH COXPAaHEHMs MacCOBOIO 4YMCIIA,
nocTynaTel bopa, 3akOH paguOAaKTUBHOIO paclajga, IOpU 3TOM pas3jiMyaTh CIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpAKEHHWE M YyCIOBHUA (TpaHUIBI, 00JacTH)
MIPUMEHUMOCTH;

ONpENENATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu dSToM  (HopMyIHpoBaTh
npobiieMy/3aauy U TUIIOTe3y yueOHOTo HKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000py10BaHus, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BBIOMpaATh ONTUMANIBHBIN CIOCO0 W3MEPEHHS M HCIOJIb30BaTh W3BECTHBIE METOABl OLIEHKU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM NPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
bu3nyecKuX BENWYMH B BHAE TaOmUIl M TpapuKOB, [AelaThb BBIBOABI MO pe3ylbTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MuUecKod MOJENbIo, HCIONb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUWMbIe IJs e€ peleHus,
MIPOBOAMTH PACU€ThI U OLIEHUBATH PEAbHOCTD MOyYEHHOTO 3HAYCHUS (PU3NUECKON BEeTHUNHBI,

peliatb KayeCTBEHHbIE 3aJayM: BBICTPAUBATh JIOTUYECKHM HEMPOTHUBOPEUMBYIO LEMOYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

MCIIOJIb30BAaTh MPH PEIIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHbIE TEXHOIOTHH
JUTSL TIOUCKA, CTPYKTYpUPOBaHUs, HWHTEPIPETallMd W TPEJCTABICHUsS Yy4eOHOW W Hay4dHO-
MOMYJISIPHON MH(POPMAIUH, IOTYYSHHON U3 Pa3INYHBIX HICTOYHHKOB, KpUTUYECKH aHATM3UPOBAThH
MOJTy4aeMyto HHPOPMAIHIO;

OOBSCHATH IPUHITUIIBI IEHCTBHS MAIINH, MPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3invaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PM3UKE B MOBCEAHEBHOM KU3HU JUIs OOeCTIeueHus
0€301acHOCTH MpU O0paIIeHUH ¢ TPUOOPaMHU U TEXHUYECKUMHU yYCTPOHCTBAMH, /Uil COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHUS B OKpYXKAroIlei cpejie;



paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COIUATIBHBIX POJIeH, IUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DUBUKA U METO/JbI HAYYHOI'O TIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IIOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngg;ﬁf;;grouﬁ £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Et?fsj:l;l;fgsigroullé £41007¢
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne Koutrpoas- = Ipakruuyec [ara
Tema ypoka uudposbie
n/n Bcero  Hble KHe H3y4eHust
o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 ®usuka — Hayka o npupoae. Hayunsie MeToasl 1 04.09.23 bubnnorexa [HOK
HO3HAHUS OKPYIKAIOIIETO MUPA o https://m.edsoo.ru/ff0c32e2
Poub 1 MecTo ¢u3nKu B GOPMHPOBAHNN COBPEMEHHON
2 HAay4YHON KapTUHBI MUPA, B TPAKTHYECKON 1 04.09.23 bubmorexa [JOK
i P . pa, B 1P A https://m.edsoo.ru/ff0c33e6
JeSTeTbHOCTH JIFOACH
Mexanudeckoe nBmxeHre. OTHOCUTEIbHOCTh
3 MEXaHNYECKOro ABMkeHud. Ilepemenienune, CKOpoCcThb 1 11.09.23 bubmiorexa IJOK
e » CROPOCTE, T https://m.edso0.ru/ff0c3508
YCKOpEHHUE
bu6mmoreka [JOK
4 PaBHOMEpHOE NIPSMOIMHENHOE IBUKEHHUE 1 11.09.23
P P A https://m.edsoo.ru/ff0c3620
bu6nmoreka [IOK
5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBH)KEHUE 1 18.09.23
ycxop p A https://m.edsoo.ru/ff0c372e
bu6mmoreka [JOK
6 CBobOoniHOe najieHune. Y ckopeHrne cBOOOHOTO NaIeHus 1 18.09.23
A A P A s https://m.edsoo.ru/ff0c39cc
5 KpuBonuHneiinoe nruxkenue. [[BukeHre MaTepuaabHOU 1 55 09.23 bubnuoreka [IOK
TOYKH 110 OKPYKHOCTH o https://m.edsoo.ru/ff0c3ada
3 [Ipuniun otHocutenbHOCTH ['anunes. UHepuuanbHbie 1 55 09,23 bu6mmorexa [IOK
cucreMsl orcuera. [lepBselii 3akoH HeroTOHA o https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuna. [IpuHIMN cynepno3uiyu Cui. 1 02.10.23 bubnuorexa [JOK
Bropoii 3akon HeroToHa 111 MaTepuanbHOM TOUKU o https://m.edsoo.ru/ffoc3be8
10 Tperuii 3akoH HproTOHA [ MaTepUAIbHBIX TOYEK 1 02.10.23



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

1 3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [leppas 09.10.23 bubnmoreka [JOK
KOCMHMYECKAst CKOPOCTh o https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuna octu. 3akoH ['yka. Bec tena 09.10.23
yupyr K https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koappunment tperns. Cuna
13 CONPOTUBJICHUA IIPHU JIBHKCHUH TEJIA B XXKUJIKOCTH UJIU 16.10.23 Enbmiorexa IOK
P P i https://m.eds00.ru/ff0c3f76
rase
[TocTymarenbHOE U BpallaTeIbHOE ABUKEHUE
N bubmuorexa [JOK
14 abcomoTHO TBEPOTO Tesa. MomeHT cubl. [lneuo 16.10.23
. https://m.edsoo.ru/ffOc41a6
CWJIBIL. Y CJIOBHSI paBHOBECHS TBEPOTO Tea
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBbI
15 MaTepUalIbHBIX TOYeK. MMIynbe cuibl. 3akoH 23.10.23 bubmorexa LIOK
P ' y ' o https://m.edsoo.ru/ff0c43d6
COXPaHCHHS UMITYJIbCa. PEakTUBHOE IBHYKEHHE
Pa6oTa u MomtHOCTh critbl. KuHeTHUeckas SHeprust
16 MaTepuanbHOW Touku. Teopema 00 U3MEHEHUH 23.10.23 bubmorexa HOK
P . - eoP o https://m.eds00.ru/ff0c4502
KMHETUYECKOIW SHEPTUN
[TorenunaneHas sHeprus. [loTeHnManbHAs SHEPTUs
17 0 neopMUpOBaHHOM TT nHElL. [loTeHnunansHas 06.11.23 Bronuozeka HOK
S s B - https://m.edsoo.ru/ffoc461a
SHEPrus Tella BOINU3H MOBEPXHOCTH 3EMIIU
[ToTeHnManbHbIC ¥ HEMOTEHIIHAIbHBIC CHIIBI. CBSI3b
18 pabOThl HEMOTEHIIMATIBHBIX CUJI C U3MEHEHUEM GEAIL S bubnuoreka [IOK
MEXaHUUYECKOM SHEPTUU CUCTEMBI TEJL. 3aKOH o https://m.edsoo.ru/ff0c478c
COXPaHCHHS MEXaHUYECKOW YHEPTHH
JlaboparopHas pabota «lccnenoBanue CBS3M paObOTHI
19 CUJIBbI C U3MEHEHUEM MEXaHUYECKOM YHEPTUH Tena Ha 13.11.23
MIPUMEpE PACTSHKCHHS PE3HHOBOTO JKTyTa)
KonTtponbHas padota o teMe «KnHemaruka.
20 P p 13.11.93 bubmunoreka [JOK

I[I/IHaMI/IKa. 3aKOHBI COXpPAaHCHUA B MCXAaHHUKCE»

https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM

bubmuorexa [JOK

21 20.11.23
teopun. bpoyHoBckoe asmkenue. uddysus https://m.edsoo.ru/ffOc4dc2
Xapakrep ABUKECHUS U B3aUMOJICHCTBUS YaCTHULL
22 BeliecTBa. MoJiesii CTpPOCHUS Ta30B, KUAKOCTEH U 20.11.23
TBEPIABIX TEN
Macca mounekyn. KonnyectBo BemectBa. [locrosnnas
23 27.11.23
ABorazapo
TennoBoe paBHOBecue. TemmepaTrypa u €€ u3MepeHue.
24 P e s 27.11.23
[ITxana remneparyp Llenscus
. bubnuorexa [JOK
25 Wneanbusiii ra3 B MKT. OcnoBHoe ypaBHenue MKT 04.12.23
A P https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa cpeiHein
. bubnuorexa [JOK
26 KMHETUYECKOW SHEPTUM JIBUKEHUS MOJIEKYJI. 04.12.23
. https://m.edsoo.ru/ffOc511e
VpaBuenne MenneneeBa-Kianeiipona
27 3akoH JlambToHa. I'a30BbIe 3aKOHBI 11.12.23
28 JlaboparopHas pabota «lccnenoBanue 3aBUCUMOCTH i
MEXIy MapaMeTpaMu COCTOSIHHS pa3peKeHHOI0 ra3ay o
29 M3omnporiecchl B naeaqibHOM Ta3e U uX rpaduyeckoe . bubnuotexa [JOK
IpEICTABICHUE o https://m.edsoo.ru/ff0c570e
BryTpeHHss SHEprus TEPMOANHAMUYECKON CHCTEMBI U
30 crocoObI €€ n3MeHeHus. KommyecTBo TemIoTh U . bubnunoreka [JOK
pabota. BHyTpeHHss S5HEprusi 0IHOATOMHOTO o https://m.edsoo.ru/ff0c5952
UJIeabHOTO Ta3a
bubmuorexa [JOK
31 Buasr Teronepenaun 25.12.23
A ped https://m.edsoo.ru/ff0c5c36
VnenpHas TeI0EMKOCTH BenecTBa. KonruecTBo
32 it i 25 12.23 bubnmoreka [JOK

TETJIOTHI TIPH TeTuionepenaye. AauabaTHpIN mpoiece

https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

33 [lepBrlii 3aKOH TEPMOAMHAMUKY U €I0 IPUMEHEHHUE K 15.01.24 bubmmoreka [IOK
n3omnpoliieccaM https://m.edsoo.ru/ff0c5efc

34 Heob6patumocts nporieccoB B npupoze. Bropoii 3akon 15.01.24 bubnunoreka [HOK
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Tpunnun pevicrBus u KI1/I TerutoBoi MaHbl 22.01.24 nggﬁ;fg;grou}?fowooa

36 [uxn Kapro u ero KIT/I 22.01.24

37 DKoJoru4yecke npo0aeMbl TEIIIOIHEPTETUKU 29.01.24

38 O6o6maromuit ypok «MomnekynsipHas ¢pusrka. OCHOBBI 26.01.24 bubnunoreka [JOK
TEPMOJIUHAMUKHN» https://m.edsoo.ru/ff0c6938

39 KonTponbnas pabota no reme «MonexkynsipHasi pusuka. 05.02.94 bubnuotexa [JOK
OCHOBBI TEPMOJIMHAMUKHN https://m.edsoo.ru/ff0c6a50

40 [TapoobpazoBanue u konaeHcauus. Mcnapenue u 05.02.24 bubnnorexka [JOK
KUIICHUE https://m.edsoo.ru/ff0c63b6

41 AOCOIOTHAS M OTHOCUTEIbHAS BIXXHOCTh BO3yXa. 12.02.24 bubnnoreka [JOK
Hacspiennsiit nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnndeckue u amopgHbIe Tena.

42 AHN30TpOmnuUs CBOMCTB KpUCTaLIOB. JKuakue 12.02.24 bubmorexa HOK
Kpuctayyibl. COBpeMEHHbIE MaTepHAaIIbI hittps.//m.edsoo. v/ftcest0

43 [ImaBnenue n xpucraumsanus. Y JebHas TeIoTa 19.02.94 bubnnoreka [JOK
maBiaeHus. Cyonumans https://m.edsoo.ru/ff0c6708

bubnnoreka [JOK

44 VYpaBHeHMe TeroBoro dagaHca 19.02.24 https://m.edsogru/ff0c6820

45 DneKkTpu3anus Tei. DIeKTpruIeckuit 3aps. J(Ba Buga 26.02.24 bubnmoreka [JOK
AIEKTPUYECKHUX 3apS 0B https://m.edsoo.ru/ff0c6bcc

46 [IpoBogHUKY, TUATAEKTPUKH U TTOIYIIPOBOIHUKH. 3aKOH 26.02.24 bubnmnoreka [JOK

COXPAaHCHHUA SJICKTPUUCCKOTO 3apsaa

https://m.edsoo.ru/ffOc6bcc
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BsaumoneiictBue 3apsinoB. 3akoH Kynona. Toueunslit

bubmuorexa [JOK

47 y 04.03.24
SIIEKTPUYECKUM 3apsi]l https://m.edsoo.ru/ff0c6ce4
Hanpsx€HHoCTh 2nekTpudeckoro noss. [Ipunnun
48 CYNEPNO3HIMU IEKTPUUECKUX TToNer. JInHun 04.03.24 bubmorexa [JOK
YHEpHO: P ' e https://m.edso0.ru/ff0c6df2
HaIpPsSKEHHOCTH
49 PaGoTa cwit anexkTpocraruueckoro mojs. [lorenmuat. 11.03.24 bu6mmoreka [IOK
Pa3HOCTh MOTEHIMAIOB o https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHUKY M AUDJIEKTPUKH B IIEKTPOCTATUYECKOM 11.03.94 bubnuotexa [JOK
nose. JluanexkTpuyueckast MpOHUIIAEMOCTh o https://m.edsoo.ru/ff0c7018
N bubnuotexa [JOK
o1 Onektpoémkoctb. Konnmencaro 18.03.24
P A P https://m.edsoo.ru/ff0c7126
59 DIEeKTPOEMKOCTD IJTIOCKOTO KOHJIEHCATOpa. DHEPTrus 18.03.24 bubnuotexa [JOK
3apsHKEHHOTO KOHIEHCaTopa o https://m.edsoo.ru/ff0c72c0
JlaGopaTopHas pabora "M3mMepeHne 3IeKTpPOEMKOCTH
53 el 1t 5 2 01.04.24
KOHJIEHCATOpa
[IpuHuMn NEHCTBUA U IPUMEHEHNE KOHJIEHCATOPOB,
KOMHUPOBAIBHOTO anmnapara, CTpyWHOro MpUHTEpa.
54 P P pyH P P 01.04.24
DJNeKTpOocTaTUYECKas 3allIHuTa. 3a3eMIICHHUE
3JIEKTPOIIPUOOPOB
DJIEKTPUUYECKHI TOK, YCIOBHS €r0 CYILIECTBOBAHMS.
55 [TocrosiHuEI TOK. Cunna Toka. Hanpsikenue. 08.04.24
Conpotusnenue. 3akoH OMa Juisl yyacTKa LEnH
[TocnenoBarensHOE, MapaIeIbHOE, CMEIIAHHOE
56 COeTMHEHHE MPOBOAHUKOB. JlabopaTopHas pabora 08.04.24 Brbmrorexa IOK
' patopHaip o https://m.edso0.ru/ff0c74f0
«3y4yeHne CMENIaHHOTO COEUHEHUS PE3UCTOPOBY
PaboTa 1 MOIIHOCTH ANMEKTPHUIECKOTO TOKA. 3aKOH
57 Jii} p =iy bubnmoreka [JOK

[xoyns-Jlenna

https://m.edsoo.ru/ff0c7838
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3axoH OMa 1711 IOJIHOM (3aMKHYTOM) JIEKTPUYECKOM
nenu. Koporkoe 3ambikanue. JlaboparopHas paborta

bubmuoreka [JOK

58 15.04.24
«3mepenue DJ1C UCTOUHMKA TOKA U €0 BHYTPEHHETO https://m.edsoo.ru/ff0c7ae0
COIIPOTUBIICHUS»
DJIeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX METAJLIOB.
59 3aBUCHUMOCTH COTIPOTUBIICHUS METAJUIOB OT 22.04.24
temnepaTypbl. CBEpXIIPOBOAUMOCTD
DIIEKTPUUYECKUN TOK B Bakyyme. CBOHMCTBA
60 p vy 22.04.24
AJIIEKTPOHHBIX MTYyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAs U IPUMECHAs
. bubmuorexa [JOK
61 npoBoauMOcTh. CBoiCTBa p—N-niepexona. 29.04.24
https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DJIEKTPUUYECKUI TOK B paCTBOpaXxX U paciiiaBax
62 3JIEKTPOIUTOB. DIEKTPOIUTHIECKAS TUCCOLIUAIIHS 29.04.24 SO HOK
p ’ p ’ o https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
63 DnexTpuueckuil TOK B razax. CaMoCTOSATENbHbBIN U e bubnnorexka [JOK
HECAMOCTOATENLHBIN pa3psa. Monaus. [lnasma S https://m.edsoo.ru/ff0c84ae
DnekTpuueckue mpruOopbl U YCTPOMCTBA U UX
64 IpaKkTHUYecKoe NpuMeHenune. IIpaBuia TEXHUKU 06.05.24 srvmmorsi WK
P p P R https://m.edsoo.ru/ff0c86fc
0€30I1aCHOCTH
bu6mmoreka [JOK
65 O000IIAOIINNA YPOK «DIEKTPOIUNHAMHUKA)) 13.05.24
HIAIOIHH YD poat https://m.edsoo.ru/ff0c88be
KonTponbhas pabota mo Teme «INeKTpOoCTaTHKa.
66 ITocTOSHHBIN 3IeKTPUUECKUN TOK. TOKH B pPa3IMIHBIX 13.05.24 cvorsi WK
p ' p A https://m.edsoo.ru/ff0c8a8a
cpenax»
PesepBurblii ypok. KoHTpoipHAas paboTa 1o TemMe b K
67 p P P P 20.05.24 rigpraom 100

"OnexTpoauHamuka'

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c7ae0
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68 Peseprublit ypok. O6o0miaromuii ypok mo remam 10 1 e bubmumoreka [IOK
Kiacca o https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 68



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuecTBo yacoB

Ne DJIeKTPOHHbIe U (POBbIE
Tema ypoka Konrpons  Ilpaktuue  [lara
n/n Bcero o0pa3oBaTeJIbHbIE
HbIE CKHe H3y4YeHus
pecypcsl
padoThI padoThI
IlocTossHABIC MarHUTHI U UX B3aUMOAeHCTBHE. MarHuTHOE MOJIE. bubmmoreka [JOK

1 . . 1 04.09.23
BekTop MarHuTHOM MHAYKIMK. JIMHUKM MarHUTHOW MHAYKIIMU https://m.edso00.ru/ff0c9778
MaruauTtHoe 1oJie IpoBOJHUKA ¢ TOKOM. OnBIT DpcTeaa. Bu6mmoreka LIOK

2 . 1 04.09.23
B3anmoeiicTBrE TPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JlaboparopHas padota «/3yueHne MarHUTHOTO TIOJIS KATYIIKH C Bbubanoreka [JOK

3 1 1 11.09.23
TOKOM)» https://m.edsoo.ru/ff0c98fe
JelicTBrEe MarHUTHOTO MOJISI HA IPOBOJHUK ¢ TOKOM. Cua

4 Awmmepa. JlaboparopHas pabota «lccnenoBanue AeicTBHS 1 1 11.09.23 bubmmorexa LIOK

pa. patopHazi p A A T https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM)

5 JelicTBrEe MarHUTHOIO MOJIS HAa JBUKYILYIOCS 3apSyKEHHYIO 1 18.09.23 bubmmoreka [HOK
vactuity. Cuna Jlopenna. Pabora cuibt Jlopenia A https://m.edsoo.ru/ff0c9df4
OnexrpoMarauTHas HHAYKUus. [IoTOK BeKTOpa MarHUTHON

6 uaaykiuu. DC uaayKImn. 3aKoH 2IeKTPOMarHUTHON 1 18.09.23
nHryknun dapanes
Jlaboparophas pabora «VccrnenoBanue SBICHUS bub6imoreka [IOK

7 . 1 1 25.09.23
3IEKTPOMArHUTHOW WHTYKITHH» https://m.edsoo.ru/ffOcal50
nu A .9C

8 ca}mg KTHB: OCTLS iﬂeHHe CaaMOHH(I)[y(I; HIZH Kfl[ KH C TOKO 1 25.09.23 bubmoreia LIOK

MOWH, WH. DHEPTHUs MATHUTHOTO TOJISI KATYIIKH C TOKOM. .09.
AVIEH P Y https://m.edsoo.ru/ff0ca600
OJEeKTPOMarHuTHOE MOJIe
TexHMUECKHE YCTPOMCTBA U MX TPUMEHEHHE: TIOCTOSHHbIE

9 MAarHMTHI, JIIEKTPOMArHUThI, dJIEKTPOABUIaTEllb, YCKOPUTEIN 1 02.10.23
3JIEMEHTAPHBIX YacTUL], MHIYKIIMOHHAS TeYb

10 Oo6o06matonmil ypok «MarHuTHoe 1moJjie. DJIeKTPOMarHUTHas 1 02.10.93 bubmuoreka [IOK

HUHAYKIUS»

https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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KOHTpOJ’IbHa}l pa60Ta mo TeMe «MarautTHoe ImoJie.

bubmmoreka [IOK

11 09.10.23
DJNEeKTpOMAarHUTHAST HHYKIIHSDY https://m.edsoo.ru/ffOcad58
CB00O 0 I
o | o s e L gz | B X
KoJIe0aHmMs. BHEHHE TAPMOHUYECKHUX KOJIeOaHUH. .10.
b P https://m.edsoo.ru/ffOcaf06
[IpeBpaienue 3Heprun
Jlaboparopnast pabora «VccaenoBanue 3aBUCUMOCTH TIEpHOAA
13 MaJTbIX KOJIeOaHUH rpy3a Ha HUTH OT JIJTMHBI HUTH U MaCChI 16.10.23
Tpy3a»
Konebare i KO . CBOOOTHBIE AITEKTpOMA e
14 KO JI6:621T HBHHHe:nHTZp KoB 6:6212[1:)I 0JI i:)p , ZHiTH;o 16.10.23 bubmmorexa LIOK
JI HHS B U BbHOM JI TCIBHOM HT . AH T'UsL . .
A P https://m.edso0.ru/ff0ch820
MEXTy MEXaHHYECKUMH ¥ DIEKTPOMAarHUTHBIMH KOJeOaHUSIMHI
®opmyna TomcoHa. 3aKOH COXPAHEHUSI SHEPTUU B UICATTBHOM bubmmoreka [HOK
15 23.10.23
KoJie0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
IIpencrasienue o 3aTyxaro KoJieba .B KIe e
16 mexamecke xoncGam, Pesosari, Butmyscicuniie 331023 PHOmoreR LOK
MCXaHHN4Y 351 JI HH. HaHC. bbIH HHBI . .
YA https://m.edsoo.ru/ffOcbb86
AIIEKTPOMAarHUTHEIE KOJeOaHuUs
II i Tok. C 7 7 .
HOCTD II MCHHOI'O T . AMIININTYIH u HCTB . 5
B P o A PR https://m.edsoo.ru/ffOcbd34
3HaYEHHUE CHJIBI TOKA U HAMPSHKCHUS
18 TpaHC(i)OpMaT(jp. [IpousBozacTBO, Mepenaya u moTpedIcHNEe 06.11.23
AIIEKTPUYECKOHN SHEPTUU
19 VYCTpOoRCTBO M MPAKTUYECKOE IPUMEHEHHE DIIEKTPHUECKOTO 13.11.23 Bu6mmoreka [IOK
3BOHKa, FeHepaTopa MepeMEHHOT0 TOKa, JINHHUHN 3JIeKTpoIiepeiayd o https://m.edsoo.ru/ff0cc324
OKOJIOTHYECKHE PUCKH MTPH MTPOU3BOACTBE AIEKTPOIHEPTHH.
20 KynbTypa ncnonp3oBaHusI SIEKTPOIHEPTUU B TIOBCEAHEBHOM 13.11.23
KU3HU
MexaHn4eckue BO. () () acrpoctpanenus. Ilepuon.
21 Cropoers pacnpocrparrans n una nos. Honeper 201125 | DuGmoreKa IOK
K Thb II TPaHCHUS U AJIMHA BOJIHBI. 11 YHBIC U o o
P pactipoctp 8 P https://m.edsoo.ru/ffOcca54
MIPOOIbHBIE BOJTHBI
29 3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 20.11.23 bubnmnoreka [JOK

3ByKa

https://m.edsoo.ru/ffOcccOc
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SHGKTpOMaFHI/ITHI:Ie BOJIHBI, UX CBOICTBa U CKOpPOCTE. [IIxama

butmmoreka [IOK

23 27.11.23
ANIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIBI pannocBs3y U TeneBuaAeHus. Pa3BuTre cpeacts 27.11.23
cBsA3H. Pagnonokanus
bubnmorexa [JOK
25 Kontponsras pabdora «Koneba o 04.12.23
HIPOJEHA paboTa («ROTCOAHIA 1 BOMHAD https://m.edsoo.ru/ffOcc6f8
[IpsiMonuHeliHOE pacIpOCTpaHEHHE CBETa B OTHOPOAHOM Cpeie. Bu6mmoreka [IOK
26 . 04.12.23
Toueunblit ncrounuk cera. JIyd cBera https://m.edsoo.ru/ff0cd350
OtpaxkeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoenne bubmmnoreka [IOK
27 . 11.12.23
H300pakeHUH B TUNIOCKOM 3epKaie https://m.edsoo.ru/ff0cd4e0
28 [Ipemomiienue cBeta. [loaHOE BHYTpEHHEE OTpaXKEHHE. 11.12.23 bubmmorexa [IOK
[IpeebHBIA YTOJ TOJHOrO BHYTPEHHETO OTPAKEHHS o https://m.edsoo.ru/ff0cd7f6
JlaboparopHas padota «/3MepeHne moka3aTess NpeToMICHUS bubnunoreka [JOK
29 18.12.23
CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzer. [loctpoenne n3o0paxkennit B mnH3e. DopMyta TOHKOH 18.12.23 bubmmoreka [IOK
JIMH3EL. Y BETMYEHHE JTMH3bI o https://m.edsoo.ru/ffOcddle
31 JlaGoparophast pabota «/ccaenoBanue cBOMCTB H300paKEHUH B 55 12.93
JIH3AX»
32 Hucnepcus cBeta. CloXHBIH cocTaB 6emoro ceera. [BeT. 55 12.93
JlaGoparopHast pabota «HaGmoieHre IMCepcun CBETa o
WuTepdepennus ceera. udpakuus cera. JudpakuroHHas bub6imoreka [IOK
33 . 15.01.24
pemérka https://m.edsoo.ru/ff0ced22
bu6mmoreka IJOK
34 I1 LT 15.01.24
OIEepPEYHOCTh CBETOBBIX BOJH. [lomsipuzanus ceeta https://m.edsoo.ru/ff0cf02e
35 OnTrueckre mpruOOps! U YCTPOICTBA U YCIOBHSA UX 6€301MacHOr0 99 01.24
NPUMEHEHUS
I'paHuIBl IPUMEHUMOCTH KiTaccudeckod MexaHukH. [locTynaTsl Bbu6imoreka LIOK
36 . 22.01.24
CIEIHATbHON TEOPUH OTHOCHTEILHOCTH https://m.edso0.ru/ff0cf862
37 OTHOCHUTEIIBEHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH U 59.01.24 bubmuoreka [IOK

COKpallICHUEC JJINHbI

https://m.edsoo.ru/ffOcfa42
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OHeprus U UMITYJIbC PEISTUBUCTCKOM YacTHIbI. CBS3b Macchl C Bu6mmoreka LIOK
38 . 29.01.24
SHEpruel M UMITYJIbCOM. DHEPIHUsl MOKOs https://m.edsoo.ru/ff0cfc68
Kontponbnas padota «OnTtruka. OCHOBBI ClIEUATIbHON TEOpUN Bu6mmoreka LIOK
39 05.02.24
OTHOCHUTEILHOCTH https://m.edsoo.ru/ffOcf6f0
bubmmoreka [JOK
40 o .D II .9 05.02.24
oronsl. ®opmyna [Inanka. Dueprust u uMiyabe GoToHa https://m.edsoo.ru/ffocfel6
41 OtkpeiThe u uccnenoanue Goroaddexra. OnbiTer A. I 12.02.24 Bu6mmoreka LIOK
Cronerosa R https://m.edsoo.ru/ffOcffc4
3axonsl Gporodddekra. YpaBHeHHE DUHIIITEHA A5 bubmmoreka [HOK
42 12.02.24
dorosddekra. «Kpacuas rpanunay Goroappexra https://m.edsoo.ru/ff0d015e
43 Japnenne ceera. OneiThl I1. H. JIeOeneBa. Xumudeckoe 15.02.24 bubnmoreka IJOK
AeiicTBHe CBeTa o https://m.edsoo.ru/ff0d04a6
TexHudeckue yCTporucTBa U NPAKTUYECKOE IPUMEHEHUE:
44 19.02.24
(hoToamemeHT, poTogaTunK, cCoTHEYHas OaTapes, CBETOAHO
bubnmnoreka IJOK
45 P C) i 26.02.24
elIeHue 3a1a4 1o TeMe «DJIEMEHTBl KBaHTOBOW OIITHKIDY https://m.edsoo.ru/f0d0302
Mogens aroma Tomcona. Onbitel Pesepdopaa mo paccesiHuo a- bub6imoreka [IOK
46 26.02.24
yactuil. [TnanerapHast Mozielib aroMa https://m.edsoo.ru/ff0d091a
bubmmoreka [IOK
47 I b 04.03.24
OCTYIATR Hopa https://m.edsoo.ru/ff0d0afa
48 Wznyuenue u norsnouieHne (GoTOHOB NpH Mepexoie aToma ¢ 04.03.24 bub6imoreka [IOK
OJIHOTO YPOBHS HEPTUHU Ha JAPYroi. Buipl ciekTpoB R https://m.edsoo.ru/ff0d0afa
o | St b I —
T TSIPHO-BOJTHOBOM Ayanu3M. CIIOHTaHHOE H .03.
PEYCIYIP o https://m.edsoo.ru/ff0d0ca8
BBIHY>KACHHOE M3IIyUYCHHE
OtkpeiTue paanoaktuBHocTH. OmnbiTel Pezepdopaa mo Bbu6imoreka LIOK
50 11.03.24
OIPE/ICIICHHIO COCTaBa PAIMOAKTUBHOTO U3y ICHUSI https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. Biusiane 18.03.94

PaaAOaKTUBHOCTHU Ha KUBBIC OPTraHU3MBbI
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52

53

54

55

56

57

OTKpbITHE IPOTOHA U HeWTpoHA. M30Tombl. Anbda-pacna.
DJEeKTPOHHBIN U O3UTPOHHBIN OeTa-pacnai. ['amMma-u3nyyenne

OHeprus CBA3U HYKIJIOHOB B siApe. SaepHble peakuuu. SnepHsIit
peaxrtop. [Ipo6iembl, epCHEeKTUBEI, YIKOJIOIMIECKHUE ACTICKThI
SJIEPHOIN SHEPTreTHUKU

OneMeHTapHbie YacTUIlbl. OTKPBITHE MO3UTPOHA. MeEeTOo b
HAOIOEHNS U PETUCTPAIUH AIEMEHTapHBIX YacTull. Kpyribrit
cros1 «OyHaamMeHTanbHbIe B3auMOAecTBYSL. EqUHCTBO
(hU3NIeCKO KapTUHBI MUPAY

Bup 38é3mH0r0 HeOa. Co3Be3mus, sIpKUe 3BE3/IbI, IIAHETHI, UX
BUaUMOE nBrKeHne. CoaHeYHas: cucTeMa

Connue. ConHeyHast akTUBHOCTh. McTounuk sHeprun ConHua u
3BE3 ]

3BE37bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3bI TTIaBHON
MOCJIEA0BATENbHOCTU. BHYTpEHHEE CTpOEHHE 3BE3.
CoBpeMeHHbIE IPEACTABICHHS O IPOUCXOXKICHUN U 3BOIIOLUN
CounHia u 3BE371

18.03.24

01.04.24

01.04.24

08.04.24

08.04.24

15.04.24

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

butmmoreka [IOK
https://m.edsoo.ru/ff0d1356

bubmmorexa [JOK
https://m.edsoo.ru/ff0d0e38

58

59

Muneunsii [yt — Hamia Nanaktuka. [lonoxxeHue u IBH>KEHNE
Connna B ['anaktuke. ['anakTiku. YEpHbIE ABIPHI B sIpax
TaJaKTUK

Bcenennas. Paz6oeranne ramaktuk. Teopust bombsmioro B3pbiBa.
PenuxToBoe u3nyuenue. MeTaranakTuka

15.04.24

22.04.24

60

HepemeHnpie mpoOieMbl aCTPOHOMUN

22.04.24

61

62

Kontponbnas paboTa «91eMEeHTh aCTPOHOMHH U aCTPO(YHU3UKI»

O6o06mmatonuii ypok. Ponb Gu3uky u actpoHOMHY B
3KOHOMHYECKOM, TEXHOJIOTHIECKOM, COIUAIbHON 1 3TUYECKON
chepax JIesaTenbHOCTH YeIIOBeKa

29.04.24

29.04.24

63

O6o06mmatonmii ypok. Ponb 1 MecTo ()M3UKH 1 aCTPOHOMHH B
COBPEMEHHOW HayYHOH KapTHHE MHpa

06.05.24



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

Ob6o6marommii ypok. Poib dhusnveckoit Teopun B

64 y y 1 06.05.24
(hopMHUpOBaHUM MIPEACTABICHUH O (PU3NIECKOI KapTHHE MUPa
Oo6o06miaronmii ypok. Mecto ¢pu3nuecKon KapTHHBI MUpPa B
65 0011eM psiy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX 1 13.05.24
MIPEACTABICHUN O TIPUPOJIC
66 PesepBHblil ypok. MarautHOe mose. DIeKTpOMarHuTHas 1 EE
WHTYKIHST
67 PesepBHBIit ypok. Onrtrka. OCHOBBI CIIETUATEHON TEOPUH 1 20.05.24
OTHOCHTEIILHOCTH
68 Pesepnerii ypok. KBanToBas ¢pusnka. 31eMEeHTHI aCTPOHOMUH H 1 20.05.24 bubnmnoreka [IOK
acTpohU3MKU o https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 10 kmace/ Msikumes .41, byxosues b.b., Corckuit H.H. mox penakuueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBemenne»

METOANUYECKHUE MATEPHAJIBI U1 YYUTEJIA
®wusuka. [loypounsie paspadbortku. 10, 11 xmace. FO.A. Caypos

IIUP®POBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCHI CETU UHTEPHET
https://resh.edu.ru/

https://uchebnik.mos.ru/catalogue

EnnHOE OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam http://window.edu.ru/

Enunas xoyuteknus udpoBbIx 00pa3oBaTelbHBIX pecypcos http://school-
collection.edu.ru/
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