


IHHOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1o ¢u3uke 0a30BOr0 ypOBHS Ha YpOBHE cCpeaHero ooumiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHUH W TpeOOBaHMN K pe3yabTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBarenbHOU mporpammel, npenactaBieHHbx B ®I'OC COO, a takxke ¢ yuérom (enepanbHO
paboueii mporpaMMbl BOCIHMTAHUS U KOHUEMIMH MpenojaBaHusi yuyeOHoro mpenMera «Pusnka» B
oOpa3oBaTenbHbIX  opraHu3anusix  Poccuiickoit ~ @exepanuu,  pealu3ylOIIUX  OCHOBHBIC
o0pa3zoBaTeNbHbIC POTPAMMBI.

Coneprxanue nmporpaMMbl 1o (U3MKe HarpaBlieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOydarommxcs 10—11 kmaccoB mpu oOydyenun ux ¢usuke Ha 0a30BOM YypOBHE Ha
OCHOBE CHCTEMHO-/IeATeIbHOCTHOTO noaxoaa. [IporpamMma no ¢usmke cooTBETCTBYET TpeOOBaHUSIM
OI'OC COO K mIaHUPYyEeMBbIM JUYHOCTHBIM, MNPEAMETHBIM M METANPEIMETHBIM pPE3yiIbTaTam
o0y4YeHHs, a TAaK)KE YYUTBHIBACT HEOOXOAMMOCTh peaH3alli MEKIPEIMETHBIX CBs3eUd (PH3UKHU C
€CTECTBEHHO-HAYYHbIMU Y4€OHBIMU MpeAMeTaMU. B Hell ompenenstoTcsi OCHOBHBIE LIETU W3Y4YEHHUS
GbU3MKK Ha YpPOBHE CpeHero oOIero odpazoBaHus, IUIAHUPYEMbIE PE3ylbTaThl OCBOCHUS Kypca
(bU3HKY: TNYHOCTHBIE, METANPEAMETHEIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

e [JITaHUPYEMbIE PE3YJIbTaThl OCBOEHHUS Kypca (pu3mku Ha 0a30BOM YpPOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI 10 rojiaM O0yUEHUs;

e coqiepxanne yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

du3nka Kak Hayka o0 HamOojee OOIMX 3aKOHAX MPHUPOJIBI, BBICTYIAs B Ka4eCTBE Y4eOHOTO
mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ] B CHCTEMY 3HAaHUN 00 OKpYKAIOIIEM MHDE.
[xonpHBINA Kypc GUBUKH — CHCTEMOOOPA3YyIONIUI sl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB,
IIOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U SIBJICHHUM, M3y4yaeMbIX XUMHUEH,
Owosoruent, ¢puznyeckoil reorpadueii U acrpoHomuei. Mcmonap3oBaHNe W aKTHBHOE MPUMEHEHHE
¢u3NYecKUX 3HAHUN OIpeNeNsseT XapakTep M pa3BUTHE pPa3sHOOOPA3HBIX TEXHOJOTMH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IIOJYYEHHs HOBBIX MATE€pHAIOB C 3aJaHHBIMU
cBoiicTBamMu U pyrux. M3ydenue pu3nKku BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-
HAay4yHOM KapTUHBI MuUpa oOydaromuxcs, B (GOpMHpPOBAHHE YMEHHH NPUMEHSTh HAYyYHbBI METOJ]
MO3HAHUS MPU BBIOJHEHUN UMH y4eOHBIX HCCIEeIOBAHUN.

B ocHoBy kypca ¢usmku Juist ypoBHsS cpeiHero oOmiero oOpa3oBaHUs MOJIOXKEH psf HUIeH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 OCTPOEHUS.

Hoesa yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBISIETCS JIOTUYECKH 3aBEpPLIEHHBIM, OH
COZIEP)KUT MaTepHajd M3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHUYECKOW, TakK U
COBPEMEHHOW (PU3UKH.

Hoes cenepanusayuu. B cooTBeTcTBUM ¢ HEW Marepuan Kypca (U3NKU OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Bexymum B kypce siBiseTcs GopMUpOBaHUE MPEJCTABICHUN O CTPYKTYpPHBIX
YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuszanus NpennoyaraeT HUCIOJb30BaHUE T'YMaHUTApPHOTO
NnoTeHIrana (U3NIEeCKON HAayKd, OCMBICIEHUE CBSI3U Pa3BUTHs (DU3HKU C Pa3BUTHEM OOIIECTBa, a
TaK)Xe C MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMHU U SKOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢u3uMku npennojaraet 3HaKOMCTBO C IIUPOKUM
KPyroM TEXHUYECKHX U TEXHOJOTMYECKUX MPHUIIOKEHNUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonoeusayuu peamusyercss IOCPEACTBOM  BBEJIEHHsS JJIEMEHTOB  COJEp)KaHus,
MOCBSIIEHHBIX JKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a Takke OOCYXIEHHUS MpoOJieM palMoOHAIbHOIO MPHUPOAOIOIB30BAHUS U
HKOJIOTUYECKOM O€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (U3MKM HAa YpPOBHE cpenHero oomero oOpa3oBaHUsS
ABIAIOTCS  Qu3ndeckue Teopun (popmupoBaHME MPEACTABIEHUNH O CTPYKTYpe IOCTPOCHUS
busznueckoil TeopuH, poid (PyHAAMEHTaJIbHBIX 3aKOHOB U MPHUHLHUIIOB B COBPEMEHHBIX
IIPEJICTAaBICHUSIX O IPUPOJE, I'PaHULAX HPUMEHHMOCTH TEOpUH, JUId ONMCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (DU3MKU pealu3yercs Hpexkie BCero 3a CYET
OpraHM3aliy SKCIEpUMEHTAIBHON JAesTenbHoCcTH oOydaromuxcs. [[ns 0a3oBoro ypoBHS Kypca
(¢U3MKH — 3TO HCHOJB30BAHWE CHUCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpbIE B MporpaMme IO (U3UKE OOBECOUHEHBI B OOMIMHA CIHCOK
YUEHUYECKUX TMPaKTUYECKUX padoT. BriaeneHue B yka3aHHOM IepedyHe J1abOpaTOpHBIX paboT,
MPOBOAMMBIX JUISI KOHTPOJIS U OLEHKHU, OCYIIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeIbHOrO Impolecca
UCXO/Ad U3 OCOOEHHOCTEW IUTAHMPOBAaHWS W OCHaImIeHUs kaOuHera ¢usuku. llpm sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUMMHCA YMEHHSMH MPOBOIUTH KOCBEHHBIC H3MEpPEHHUS,
UCCIIEIOBaHMs 3aBUCUMOCTEH (DU3MYECKUX BEIMYMH U TIOCTAaHOBKY OIBITOB IO IPOBEPKE
MIPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHME yAENsSeTCS PELICHUIO PACYETHBIX M KaueCTBEHHBIX 3anad. [Ipu stom juis
pacu€THBIX 3a37a4 MPHOPUTETOM SIBIIIIOTCS 3ala4d C SBHO 3aJaHHOW (PU3MUYECKOW MOJEIbIO,
MO3BOJISIIOIINE TPUMEHSTh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jesa Kypca, Tak
U MHTETPUPYS 3HAHUS U3 Pa3HbIX paslenoB. (s KauecTBEHHBIX 3aqad MPHOPUTETOM SIBISIOTCS
3aJaHusg Ha OOBSICHEHHE NMPOTEKaHUs (PU3MYECKMX SIBJICHUN M MPOIIECCOB B OKPY’KAIOMIEH >KW3HHU,
TpeOyrome BEIOOpa GU3NIECKON MOIENH JIsl CHTyalluy MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmu PI'OC COO k MarepHalbHO-TEXHUYECKOMY OOECIIeUEHUI0
yueOHoro mpoiiecca 6a30Bblii ypoBEHb Kypca (M3HKU Ha YPOBHE CpPEIHEro 00Iero oOpa3zoBaHHs
JIOJKEH M3y4aThCsl B YCIIOBUSAX MPEIMETHOr0 KaOMHEeTa (PU3UKU UM B YCIOBUSAX MHTETPUPOBAHHOTO
KaOMHETa TIPEJAMETOB ECTECTBEHHO-HAYYHOTo IWMKia. B kabuHere Qu3uku JOMKHO OBITH
Heo0XoAuMoe J1abopaTopHoe 000pYyJOBaHUE JUIsSl BBIMOJIHEHUS YKa3aHHBIX B MporpaMme o (usmke
YYCHMUYECKUX MPAKTUYECKUX paboT U JEMOHCTPALlMOHHOE 000pYyI0BaHHUE.

JleMoHCTpaniMOHHOE  OoOopynoBaHue (OPMHUPYETCS B COOTBETCTBUM C  MPUHIIUIIOM
MUHUMAaJIbHON JOCTATOYHOCTH M OOECIEeYMBaeT IMOCTAHOBKY IEPEUUCIIEHHBIX B IPOrpaMMe IO
¢u3uKe KIIOYEBBIX JEMOHCTpAllMil M HCCIIEAOBaHMsS M3y4aeMbIX SBJIEHHM M TPOLIECCOB,
HMIUPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGoparopHoe 00OpynOBaHUE ISl YUEHUYECKUX MPAKTUYECKUX padoT GopMupyeTrcss B BUIE
TEMaTHYECKUX KOMIUIEKTOB U o0ecrieunBaeTcs B pacu€Te 0JIHOTO KOMIUIEKTa Ha IBYX 00y4aromuxcs.
TemaTnueckue KOMIUIEKTBI Ja0OpaTOPHOTO 000pyNOBaHMS JOJDKHBI OBITH IOCTPOCHBI Ha
KOMIUIEKCHOM HCIOJIb30BAHUU aHAJOIOBBIX M IM(PPOBBIX NPHOOPOB, a TaKKe KOMIIBIOTEPHBIX
M3MEPHUTENBHBIX CHCTEM B BUE ITU(POBBIX JTabOpaTOPHUH.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

e hopmupoBaHNe MHTEpeca M CTPEMIIEHHS OOYYalOIIMXCS K HAyYHOMY H3YYEHHUIO MPUPOIBI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

epa3BUTHE TPEJCTABIEHUH O HAYYHOM MeToJe TMO3HaHUs U  (OPMUPOBAHUE

HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOLIUM SIBJICHUSIM;
¢ hopmMHpoBaHMEe HAYYHOIO MHPOBO33PEHHUS KaK pe3yjbTaTa H3y4YEHHS] OCHOB CTPOCHHS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;



e hopmupoBaHNEe yMEHHI OOBSCHSATH SIBICHHUS C HCIIOJBb30BaHHEM (U3MYECKUX 3HAHUNA U
HAy4YHBIX J0Ka3aTeNbCTB;

¢ hopmupoBaHue NpeaCTaBICHUN O POIH (PU3UKU ISl Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHUH.
JIOCTIKEHHE ITHX 11eJiei 00eCTIeYMBAETCsl PEIICHNEM CIeIYIOIUX 3a/1a4 B TPOIIECCe U3YUCHUS
Kypca (U3UKU Ha yPOBHE CPEIHEr0 00IIero o0pa3oBaHUs:
e IpUOOpETeHUE CHUCTEMBbl 3HaHMKA 00 OOImUX (QHU3UUIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUAX, BKIIOYAS MEXaHUKY, MOJCKYISIpHYIO (DH3UKY, 3JIEKTPOJUHAMHUKY, KBAHTOBYIO
(U3UKY M 3JIEMEHTHI aCTPO(DU3UKH;

¢ hopmupoBaHNE yMEHUU MPUMEHSTh TEOPETUYCCKHE 3HAHUS JUISI OOBSCHEHUS (DU3HMUECKUX
SIBJIGHUW B IPUPOJIE U JIJISl IPUHATHUS MIPAKTUUECKUX PEHICHUN B MOBCEIHEBHOM JKU3HH;

® OCBOCHHE CIIOCOOOB pELICHMs Pa3IMYHBIX 3a7ad C SBHO 3aJaHHOW (PU3UUYECKONW MOJEIBIO,
3a/1a4, MOAPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3/laHue (PU3MUECKON MOJIeNH, aJeKBaTHOMI
YCIIOBHSIM 33J1a4H;

eIOHMMaHHE (PU3NYECKHX OCHOB W NPHUHIIUIIOB JACUCTBUA TEXHHUUYECKHUX YCTPOHCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJIAJICHUE METOJAMU CAMOCTOSITELHOTO IUJIAHUPOBAHUS U TPOBEACHUS (DU3HUECKUX
HKCHEPUMEHTOB, aHAIN3a W UHTEPIpETalny HH(POPMAIUH, ONpeAeTICHUs TOCTOBEPHOCTH
MOJIYYEHHOTO pe3yNbTara;

® CO3JaHHE YCJIOBUW 11 Pa3BUTHS YMEHUW MPOEKTHO-KUCCIEIOBATEIBCKOW, TBOPYECKOM
JeSITEIbHOCTH.

Ha wusyuenue ¢wusuku (06a30BbIi ypOBEHb) Ha YpPOBHE CpeAHero oOiiero oOpa3oBaHUS
orBoautcs 136 yacos: B 10 kimacce — 68 vacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2 vaca B
HEJIEIIO).

[Ipennaraemslii B mporpamMMe no (u3HuKe NepeyeHb JTadOpaTOPHBIX U MPAKTUYECKUX padoT
SBIIIETCS PEKOMEHIOBAaHHBIM, YUUTEIND JIETaeT BHIOOP MPOBEACHHUSI TA0OPATOPHBIX pabOT U OMBITOB C
Y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCs.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToabl MO3HAHUS OKpyxarouiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HYECKUX SBJICHUN M TporieccoB. Hayunsle rumore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble U IUPPOBbIE U3MEPUTENIbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmKeHHe. OTHOCHUTEIBLHOCTh MEXaHWYECKOro JBrkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSsl CKOPOCTh, MTHOBEHHAasi CKOPOCTb) W YCKOpPEHHUE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHUSI MaTEPHAIIBHONW TOUYKU OT BPEMEHHU.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneitnoe paBmwkeHue. JIB)KEHHUE MaTepHaTbHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbsHOE YCKOPEHHE.

TexHu4yeckne yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBMXKCHHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAINS KHUHEMATUUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue NBMKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpasnenue ckopocTu npu JBUXKEHUHU TIO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomol

N3yuenne HepaBHOMEPHOTO JIBM>KEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKCHHUH C
Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cuid. Bropoit 3akoH HerooToHa s
MarepuanbHOU ToOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepranbHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT cuiabl OTHOCUTENIBHO OCU BpaunieHus. Ilnedo cuibl. YcenoBusi paBHOBecHs
TBEPAOTO TEIIA.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: MOAIIMIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeOpMaLInH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue aBuxeHUs OpycKa Mo HaKJIIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MaTtepuanbHO TOUKH (Tea), CUCTEMbl MaTepHalbHBIX ToYeK. IMmynbe cuibl u
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHunanbHas 3Heprus ynpyro Ae@opMUpOBAHHON MPYKUHBI.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW YHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipuasi pu3uKka 1 TepMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BeulecTBa. Mojenu CTpOEHHMS Ta30B, KUAKOCTEH U TBEPABIX TE€I M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BeliecTsa.
[TocrosinHast ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YPAaBHEHHME MOJIEKYIISIPHO-KMHETHYECKONH TEOPUH
uaeanpHOro rasa. AOCOJIIOTHasg TemImepaTypa Kak Mepa CpeJHEl KHUHETHUYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponeccsl B ujeaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITE, OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BeEHIeCTBA, (oTorpadmu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HIUTIOCTPUPYIOLIas IPUPOLY JABJICHUS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHHS U TEMIIEPaTyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMeTpaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HeEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
UJeanbHOro ra3a. Busl Ternnonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh mpoieccoB B MpUpoe.

TemoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Teru1oBbIX MamunHax. Koadgdunuent noneznoro aeiictsus teruioBoil Mamuubsl. Hukin KaphHo u
ero Kod(hPuIUEeHT moJIe3HOTO NEUCTBHS. DKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEPIUU Tella MpPU COBEPIICHUH pPAOOTHI: BBUIET MPOOKH M3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3TYLIHBIM OTHHBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamwms. Mcmapenne u  kureHue. AOCONOTHasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHbIi nap. Y aenpHas TeIoTa napooopa3zoBaHHUs.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramnel. CoBpeMeHHble Marepuayibl. [lnaBnenue u Kpucramnuzauus. Y ielbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckne YCTpOMCTBA M MPAKTUYECKOE MMPUMEHEHUE: TUTPOMETP M IICHUXPOMETD,
KaJIOPUMETP, TEXHOJOTMM  TOJYYEHUS COBPEMEHHBIX MATEpUAIOB, B TOM  YHUCIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTauIoB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanust Ted. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKH, TUANEKTPUKH U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHUS IEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe mnone. HanpskéHHocTh anexTpuueckoro nois. IlpuHuun cynepno3uuuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MOJIS.

PaGota cun osnektpocratuueckoro monsd. Ilorennuman. Pa3HocTh  HOTEHIMANIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIE. JIUDIIEKTpUUeCcKasi IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUUECKOE IIPUMEHEHHE: DJIEKTPOCKOI, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE IT0JIE 3aPSHKEHHBIX TEl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprusi 3apssKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuyeckoro Toka. 3akoH J[xoymns—Jlenna. MOImHOCTD 3J€KTPUUECKOTO TOKA.

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIEeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomynpoBonHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. IDJIEKTPOJIUTHYECKAs
Juccoruanus. JIEeKTPOIIN3.

OneKkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTPOHArpeBaTelIbHbIE MPHOOPHI, SJIEKTPOOCBETUTEIbHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, ITUTOMIAIHN
MOTNIEPEYHOT0 CEYEHUSI U MaTepHuaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OIlEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKAa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



HabGnronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnusie nouwsimus, CBS3aHHBIE C HW3YYCHHEM METOJOB HAYYHOTO TTO3HAHHS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe JBM)KEHUE B JKUBOM npupoje, 1uddysus, ocMoC, TEII000MEH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIOTIEPEIaUH, TEINIOBOE PABHOBECHUE), DIIEKTPHUECKUE SBIICHHS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJIJIOB, JIEKTPOJIUTHIECKAS IUCCOLUAIIHS, TaIbBAaHHUKA.

leoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W JIpyrue), JIBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsI COBPEMEHHBIX MAaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpocTaTHYecKass  3allluTa,  3a3eMJICHUe
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPSI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIe MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop MarHuTHOM MHAYKUMU. [IpyuHIMI Cylieprno3uMy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
uHAyKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU MOJISI IOCTOSTHHBIX MAarHUTOB.

MarnuTtHoOe 1osie IPOBOAHMKA C TOKOM. KapThHa JMHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO TPSIMOTO IPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHUKA, KaTYIIKH C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre NPOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiK€HHOW 4YacTUIbI B
OJIHOPOJTHOM MarHuTHOM moJjie. PabGorta cumsr JlopeHiia.

SIBneHue »HNEeKTPOMArHUTHOM MHAYKIMU. [lOTOK BekTOpa MAarHUTHOM MHIYKLHH.
DNEKTPOABMKYILAsA CUJIa MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapazes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIAas CWia WHAYKIMH B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.



DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JICKTPOMArHHTHI, DJICKTPOABUTATENb, YCKOPUTEIIH dJIEMEHTAPHBIX YACTHI], MHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIvHUY MHYKIIUA MarHUTHOTO TIOJIA.

B3auMopeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBieHre CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neCTBUSI TOCTOSHHOTO MarHWTa Ha PaAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHblE KONEOAHUS

Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmonuueckue
konebanus. Ilepuon, uacrora, ammautyga u  (aza konebGanuil. IlpyXMHHBII MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSAX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€AJTHHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIy MEXaHUYECKUMU U DIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHWYeCKue KoseOaHusl.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemenHbIii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. IlpousBonactBo, mepenada W MOTPeOJIEHUE AIEKTPUUYECKOM SHEPrHUH.
DKOJIOTMYECKUE PHUCKH TPU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosb3oBaHus
ANEKTPOIHEPIUU B MIOBCEAHEBHOM )KU3HH.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DSJIEKTPUYECKHM 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, TUHUM JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTeNnbHON CUCTEMBI (IPYKHUHHBIN UM MaTeMaTHYECKUN
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpamMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOIa MAJIBIX KOJIeOaHU rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHbvle 60JIHb

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacrpocTpaHEHUs
W juuHA BOJHBEL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIUMIIBI paInOCBA3H U TEJIEBUACHUS. Pagronokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

Halmronenue CBsI3M TPOMKOCTH 3BYKa W BBICOTBI TOHA C aMIUTATYAOW M YacTOTOH
KoJIeOaHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonnHetHOE pacripocTpaHEeHHUE CBETa B OJHOPOIHON Cperie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId Yroja MOJHOTO BHYTPEHHEIO
OTPa’KEHUS.

Hucnepcus ceeta. CroxxkHbIl cocTaB 6enoro cera. L{ser.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIia TOHKOW JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOI'€pEHTHBIX UCTOUHHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIMOHHBIA ammapar, MHUKpPOCKOI, TEJECKOIl, BOJIOKOHHAs OMNTUKA, JU(paKIMOHHAs
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB U300pakKeHU B JIMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielIHAJIbLHON T€OPUH OTHOCHUTEIbHOCTH

I'paHnIBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKH. IlocTynaTel crnenuanbHOM Teopuu
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBE€Ta B BaKyyMe, INPUHLUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/ICHUE BPEMEHH U COKPAILIEHUE JITHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOMN YaCTULBl. DHEPTHUS MTOKOSI.

Pa3nen 7. KBantoBas puszuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u dHEpPrun GOTOHA C €r0 YACTOTOW. DHEPrUsl U UMIYJIbC
¢doroHa.

OtkpeiTe u  uccienoBanue ¢orodpdekra. Ompitel A. I'. CroneroBa. 3aKoHBI
dbotorddekra. YpaBuenue DitHmreitna 1 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

JaBnenue cBera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpOHCTBA M TPaKTHUECKOE NpUMEHeHHue: (oTorneMeHT, (OTONATUHK,
coJIHEeUHas OaTapesi, CBETOIUOI.



Jlemoncmpayuu

®oTo3heKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.
CBeToquoI.

Coutneunas Oatapest.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapHas
mozenb atoMa. Iloctynarel bopa. U3nyuenue n nornomenue GOoTOHOB IpU NEPEXoje aToMa ¢
OIHOTO YpOBHS DJHEpPruuM Ha JApyro. Buasl cnekTpoB. CHEKTp YpPOBHEH 3JHEpPIHHM aroma
BOZIOpPOAA.

BousiHoBBI€ cBOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayaiu3M.

CHoHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHUE.

TexHHueckne YCTpPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: CIEKTpPaJbHBIA aHAIU3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HaGnronenue nuHeHyaToro crekrTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHThI,  JIOKa3bIBAIOLUE  CIOXKHOCTh CTPOEHHs  sjpa. OTtkpbiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra mo onpeesneHuio coctTaBa pagioakTUBHOTO U3ITyYEeHHUS.
CgoiicTBa anb(a-, 6era-, raMmma-u3IydyeHus. BiusHue painoakTHBHOCTU HA KUBbIE OPraHU3MBbI.

OtkpeiTHe TpoTOHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['amma-usznyueHue. 3akoH
pazMoaKTUBHOIO pacnaja.

OHeprus cBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegexT macchl sapa.

Snepusle peakunu. [lenenue u CUHTE3 SAED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHnaMeHTanbHbIE B3auMoecTBus. EquHCTBO (hr3nyeckoil KapTHHBI MUpa.

TexHuueckue ycTpoicTBa M NMpPaKTHMYECKOE NMPUMEHEHHUe: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu
CuéTurK MOHU3HPYIOLUX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamopruie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).
Pa3pen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH
Oranbel pa3BUTUs  acTpoHOMuH. llpukiiagHOoe UM MHPOBO33pPEHUECKOE 3HAUYEHHUE

actpoHomuu.Bun 3B€31H0TO HeOa. Co3Be31Us, SIPKUE 3BE3/IbI, IIJIAHETHI, UX BUAUMOE JIBIKEHUE.
ConHeuHas cucrema.



Connine. ConHeyHas akTUBHOCTh. Mcrtounumk sHepruum CosHIIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHEKTpPaJbHBIA KJIAaCC — CBETHUMOCTBY». 3BE3MbI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIEHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJlHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connia B ['anaktuke. Tumsl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopwus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon JlyHsl, mianet, Mneunoro [lytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax MesATETbHOCTH YeNoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, poib (U3NYECKON Teopuu B (HOPMUPOBAHUU
MpeJCTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 0011EM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

Me:xnpeameTrHblie CBA3H

Uzyuenue kypca ¢usuku 06azoBoro ypoBHs B 11 Kkiacce ocymiecTBIsETCs € Y4€TOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
JKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
IPOEKIMM Ha OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTApHBIX (DYHKIHA,
NPU3HAKYU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe IIIOaIU IIIOCKUX GUryp U 00bEMa Ted.

buonocus: »nextpuueckue SBICHUS B JKUBOW NIpHUpOJE, KojeOaTelabHbIE BUKEHUS B
JKUBOW TPUPOJE, ONTHYECKHE SBICHUSA B JKUBOW NPUPOJE, NECUCTBUE paJHallMM Ha JKHUBBIE
OpraHu3MBl.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTa/UIMYEeCKash CTPYKTypa TBEPIBIX TEIl,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
IIOBEPXHOCTH, IIPEACKA3aHUE 3EMIIETPACCHU.

Texnonozus: TUHUU DIIEKTPOIEPEay, TEHEPATOP MIEPEMEHHOTO TOKA, DJIEKTPOABUTATEIb,
WHAYKIIMOHHAS Te4yb, pajnap, paJuoNpuUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHAsl OaTapes.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoenune yuebHOro mpeamera «®dusuka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U ITPEAMETHBIX 00pa30BaTENIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUSA yueOHOro mpeamera «Pu3nKa» AOHKHBI OTPaXaTb
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOIIUXCsl pPyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMi, TO3UTHBHBIX BHYTPCHHHX
yOeXICHHUIA, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOrO  OOIIECTBa,
paciiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTU B IPOILIECCE Peau3allid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW IMO3WUIUU  OOYYArOIIEerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;

NPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JEMOKPATHUYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEBHOCTh B HMHTEpECaX TI'Pa)XIaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3alHu;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATSIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTHKEHUSM POCCUUCKHUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUS, STUUECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIECHHOCTH, B TOM YHCJIE B ICATSIHLHOCTH YIEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUECTBA, MPUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pa3muuHbiM chepaM MpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW U TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyrien
poeccru M pean30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M caMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh AIKOJIOTHUECKOW KYIBTYpBl, OCO3HAHHWE TJO00ATBHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

TUTAHUPOBAHUE M OCYIIECTBIICHUE JIEHCTBUN B OKpY)KAIOIIEH cpele Ha OCHOBE 3HAHUS
1eNel yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;



pacIIMpeHHe OIbITa JICATEIBPHOCTH OKOJIOTMYSCKOW HamNpaBJICHHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUMN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS (PU3HUECKON HAYKU;

OCO3HAaHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTh B MPOIECCe M3YUCHHS (DU3UKU
OCYIIECTBIISITH IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIHPHOCTh WHANBHUIYAIBLHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble JJornveckue a1elCTBUS:

CaMOCTOSTENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAEIIATh LENN IEATENbHOCTH, 33/1aBaTh MAPAMETPBI U KPUTEPUU UX JOCTHUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B AEATEIBbHOCTb, OLCHHBATH COOTBETCTBUE PE3YJIHTATOB LEISAM,
OLICHUBATh PUCKU MOCIEACTBUM JAEATEIbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3oBble ncciienoBarebcKue AeiCTBHUA.

BJIQ/IeTh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamMH (pusmdeckoi
HayKH;

BIIAJICTh HABBIKAMHU YYEOHO-MCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
(bU3HKH, CITOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIIbHOMY MOUCKY METOJIOB PEIICHUs 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJETh BHUJAMH JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWS, €r0 HMHTEpIIpETaluH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TPHU
CO3/IJaHWU Y4EOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUIIOTE3y €€ pEelIeHMs,, HaXOOUThb apryMEHThl I JI0KAa3aTelIbCTBA CBOUX YTBEPXKICHH,
3a7]aBaTh NapaMeTPbl U KPUTEPUH PEIICHUS;

AHAJIM3UPOBATh TOJYYEHHBIE B XOAE PEUICHUS 3aJa4d PE3yJbTaThl, KPUTUYECKHU
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (popMynIHpOBaTH COOCTBEHHBIC 3aJauyd B O0OPa30BATEIBHOW JAEATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONNE ATbTePHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:



BJIa/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALUU (PU3NYECKOTO COJEP’KaHUs U3 HCTOUYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CUCTEMAaTHU3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IMPE/ICTaBICHHS;

OLICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

UCIIONIb30BaTh CpeACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPELICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOIIOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM UH(OPMALIMOHHON O€30MacHOCTH;

co3/aBaTh TEKCThl (DU3UYECKOTO COACpXaHUs B pa3lIWyHbIX QopmaTax ¢ Yy4ETOM
Ha3HaYeHWs WHGOpPMAlMM © IEJICBOM AayAWTOPHH, BBIOUpAas ONTUMAIBHYIO (OpMYy
IIPEACTABIICHUS U BU3YaIU3aLUH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE HeiicCTBUS:

OCYIIECTBIISATH OOIICHHE HA YpOoKaX (PU3UKHU M BO BHEYPOUHOIl 1eATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHL,

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHsI C MCIOJIb30BAHMEM S3BIKOBBIX
CPE/CTB;

MOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U UHIUBUAYAIbHON pabOTHI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

INPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JEUCTBUSL MO €€ JOCTHKEHUIO: COCTABJIATH IIAH JEHUCTBUM, paclpelensTh poJId C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHMBATh WAEH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJACHUE B PA3NIMYHBIX CHTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIBbHYIO JESATENIBHOCTh B 00JacTU (PU3UMKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U (DOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHHsS] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ Yy4YETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacumpsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JienaTh OCO3HAHHBIM BBIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pEelLIeHHE;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHoCcOOCTBOBaTh (OPMHUPOBAHUIO U MPOSABICHHUIO JPYAULMH B 00JacTu (U3HKH,
MTOCTOSTHHO TTOBBITIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTb, OLIEHUBATH

COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
Y MBICITUTENBHBIX MTPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpA BEPHOT'O PEIICHUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U aPTYMEHTBI JPYTUX [P aHAJIN3E PE3YJIbTATOB JAESTEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU.

B npouiecce AO0CTHXEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOCHHUS MIPOrPaMMBI IO (pU3UKE AJIs
YPOBHSI CpeAHETo OOIIero oO0pa3oBaHUs y OOyYaIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUICKT, MPEAIOaralonifii c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUS, BKJTIOYAOIIETO CaMOKOHTPOJIb, yMeHHue NpUHUMATD
OTBETCTBEHHOCTHb 32 CBOE IIOBEICHUE, CIIOCOOHOCTHh aJaNTHPOBATHCS K HMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHKCHHUIO IENd MU YCIexy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH MCXO/ISl M3 CBOMX BO3MOXHOCTEH;

OMITaTUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHHE APYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOILIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3200THTHCS, IPOSIBIISTh HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

MNPEJIMETHBIE PE3YJIBTATHI

K xonny oOyuenusi B 10 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTOo (U3MKU B (OPMHUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JNeATEeILHOCTH JIFOIEH;

YVUUTHIBATh TPAHUIBl MPUMEHEHUS HW3YYCHHBIX (PU3NYECKUX MOJENel: MaTephalbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TENO, WACANbHBIM ra3, MOAEIH
CTPOCHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIA DIICKTPUUECKHH 3apsii NpU PEHICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KHHETUYECKOH TEOpPUM CTPOEHHUS BEIIeCTBA M 3JIEKTPOJUHAMMKH:
paBHOMEpHOE W PAaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
JIBIDKEHUE TI0 OKPY)XKHOCTH, WHEpLHMs, B3auMojencTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUJIKOCTeH M TBEPIBIX Tell, U3MEHEHHEe 00bEMa Ten NMpH HarpeBaHUU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCIIAPEHHE, KOHCHCAIN, TUIaBJIeHHe, KpUCTAJUIU3allus,
KHTICHHE, BIAXHOCTh BO3yXa, MOBBIIICHUE TABJICHUS Ta3a MPU €r0 HATPEBaHWU B 3aKPHITOM
cocynle, CBS3b MEXKIY IapaMeTpaMH COCTOSHHSI Ta3a B HM30MpoIeccax, SJEKTPU3aIlus Tel,
B3aMMO/ICHCTBHE 3apsI/I0B;

OIKCBHIBATh MEXAaHUYECKOE JBUKECHUE, MCIIONIB3Ys (PU3UYECKUE BEIWYMHBI: KOOPIUHATA,
yTh, TEpEeMEIeHHe, CKOPOCTh, YCKOPEHHE, Macca Tella, CHila, UMITYJIbC Teja, KHHETHYeCKas
DHEPTHWs, TOTEHIMAJIbHAs HJHEPrHs, MeXaHWdeckas paboTa, MeXaHHMUYeCKass MOUIHOCTH, TIPH
OMHMCAHUW TPABUIBHO TPAKTOBaTh (PU3MYECKH CMBICT HUCHOIB3YEMBIX BEINUYHMH, WX



0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BETUUUHY
C IPYTUMU BEIMYUHAMU;

OMKCHIBATh HW3YYCHHBIC TEIJIOBBIC CBOMCTBA TEN W TEIUIOBHIC SIBICHHS, HCIOJB3Ys
dusznyeckue BEJIMYMHBI: JaBlIEHWE Tras3a, TemIepaTypa, CpeAHssi KUHETHYecKas JHEprus
XA0TUYECKOTO JIBUXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, Kod(Q(UIMEHT IMOJIE3HOr0 JEHCTBUS TEIJIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEJTUYHH,
uX O00O03HAYEHUS U EIAUHHIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OTHCHIBATh M3YYCHHBIC SJICKTPHUECKUE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SBICHUS
(TIportecchl), UCTONB3Ys (PU3NUECKUE BETUYMHBL AJIEKTPUUYECKHH 3apsisl, dJIEKTPUUYECKOE IOJIe,
HANpPsDKEHHOCTh  TIOJISl, MOTEHILMAal, pPa3HOCTh IOTEHIMAIOB; IPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEIMYMH, UX OOO3HAYCHHsS] M €IWHUIIBL;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNUHY C JPYTHMH BETUYHHAMU;

AHATM3UPOBATh (PU3WYCCKUE TPOIECCHI M SIBJIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
MPUHLMILL: 3aKOH BcemupHoro tarotenusd, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
pPaBHOTPABHUS WHEPIHAIBHBIX CHCTEM OTCYETA, MOJICKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHHS
BCIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECCKOW HHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIIMH, TPHOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HUCCIIECJOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HW3MEpPEHWH, TMpu 3TOM  (PopMyIupoBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpEeHHs] (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMpATh ONTUMAIBHBIA CIOCOO W3MEpPEeHUS W WCIOJIb30BaTh HM3BECTHBIC METOJBI OICHKU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HWCHOJIB30BaHUEM
OpSIMBIX  U3MEPEeHM, MPH 3ITOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHUPOBATH PpPE3YNIbTAThI
MOJTYYEHHOW 3aBUCUMOCTH (PM3UYCCKUX BEIWYMH B BUJIE TAOIUIl U TPa(HUKOB, JIEIaTh BHIBOIBI
10 pe3yJIbTaTaM HCCIIEOBAHUS;

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPH MPOBEACHUM HCCIENOBaHUI B paMKax
yu4eOHOrO0 OSKCIEPUMEHTa, YUeOHO-UCCIENOBATENILCKOH M  TMPOEKTHOW JEeSTeNbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONCTB U JaOOpaTOPHOTO 000PYAOBAHMUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, HCIIONIb3Ys
dbuznyecKkre 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ pelieHus,
MIPOBOJIMTH PAcUEThI U OIICHUBATH PEATbHOCTH ITOJTYICHHOTO 3HAYCHUS (PU3UUECKO BEITMUNHBI,

peliaTh KayeCTBCHHBIC 3aJaud: BBICTPAWBAThH JIOTHUSCKH HEMPOTHBOPEYHMBYIO IEMOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

UCTIONB30BAaTh TPU  PEIIEHWH Y4YeOHBIX 3aJad COBpEMEHHble HWH(OpPMAIMOHHBIC
TEXHOJIOTHUH JUISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAIIUU M TPEJICTABICHHUS YYeOHOW W



HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMylo HH(POPMALIUIO;

NPUBOUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHMUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpaIeHUH ¢ MPHOOPAMHU U TEXHUYECKUMHU YCTPOWCTBAMM, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
TpYONbl, palMOHaIbHO pacHpeneNsTh OOS3aHHOCTH U  IJIAHUPOBATh JIEATEIbHOCTh B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ Ka)JIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenusi B 11 kJjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh Ha TMpUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

VUUTBHIBATh TPAHUIBI TPUMEHEHUS M3YUYEHHBIX (PU3UYECKUX MOJeNel: TOYEeUHBIH
NEKTPUYECKUN 3apsj, Jyd CBETa, TOYEYHbIM MCTOYHUK CBETa, SJCPHAas MOJEIb aroMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeICHUN (PU3UIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUECKHE sBIEHUS (MPOILECcChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AMEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HMKU: SJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKLMS, JAEWCTBUE MarHUTHOTO IOJIA Ha IPOBOAHMK C TOKOM M JBHXKYILIMICS 3apaf,
AJIEKTPOMArHUTHBIE KOJIeOaHUs M BOJIHBI, MPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETa, OTPAKECHHE,
npenomiieHue, HuHTepdepeHuus, audpakuus U TMONSIpU3ALUS CBETa, JUCIEPCUsi CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJOPO/1a, ECTECTBEHHAs] U HICKYCCTBEHHAs PaAMOAKTUBHOCTE;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCHONB3YSl (U3NYECKUE BEIMYUHBL: DJIEKTPUYECKUH 3apsj, Cuila TOKa, JIIEKTPUYECKOE
HaIpsDKEHUE, JIEKTPUUECKOE COIPOTHUBIICHHUE, PA3HOCTh IIOTEHIINAJIOB, JIEKTPOABUKYIIAs CUIIA,
paboTa Toka, MHIYKIMS MarHUTHOro Mouisi, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHsl JIEKTPUUYECKOr0 M MarHUTHOTO IOJeH, Mepuoj] U 4YacToTa KosieOaHuil B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMAarHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHYECKas Cujla JIMH3bI, IpPU ONUCAHUM MPaBUILHO
TPaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYMH, UX O0003HAu€HUs M EAMHHUIBI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUMHY C JPYTUMH BETMUYNHAMM;

ONKCHIBaTh M3yYEHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
uMIynbc (OTOHA, TMEPHOJ| IoJlypaclaja, SHEprus CBSA3M AaTOMHBIX SAep, NpPU ONUCAHUU
NPaBUIbHO TPAKTOBaTh (U3UYECKUH CMBICI MCIIONB3YeMbIX BEJIUYMH, MX OO0O3HAUYEHUs U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETMUHHBI;

aHAJM3UPOBaTh (PU3MUYECKHE MPOLECChl U SIBICHUS, MCIONB3Ys (DU3MUYECKHE 3aKOHBI U
OPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO W MMAPAIEIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIIMH, 3aKOH



HPSAMOJIMHEHHOTO PACIpPOCTPAaHEHUsI CBETA, 3aKOHbI OTPAXXEHUs CBETA, 3aKOHBI NPEIOMIICHUS
CBETa, ypaBHeHME OWHIITeHHa Ui (QoTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHHMsI HMMYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOTo 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 4MCia, MOCTynaTel bopa, 3aKOH paJuOaKTUBHOIO pacnajaa, MpU 3TOM pa3iuyarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPR)KEHUE U YCIIOBHs (TPaHULBL,
00jacTh) IPUMEHUMOCTH;

OTIpeNeNIATh HAIpaBJICHUE BEKTOpA MHAYKIWHA MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTB U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOE INIOCKUM 3€pKajioM, TOHKOH JIMH30M;

BBITOJIHATh OKCIEPUMEHTHI IO HWCCIICAOBAHUIO (DPU3MUYECKUX SBJICHUH U TIPOLIECCOB C
UCTIOJIB30BAHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro HSKCHEpUMEHTa, CcoOMpaTh YCTaHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, IMPH ITOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEI0BAaTh 3aBUCUMOCTHU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUI:
IpU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYYEHHOH 3aBHCUMOCTH
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIEI0BaHMS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyAa NpU IMPOBEIECHUM HCCIEA0BAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM UM TMPOEKTHOW JAEATENBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MuUEecKOW MOJENbI0, HUCHOJb3Ys
(du3nyeckre 3aKOHbl M NIPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BbIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIBI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MOJyYCHHOTO 3HaUSHHsI (PU3MUECKON BEIMYHHEI,

pelaTh KayecTBEHHBIE 33/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHU ¢ Oopoii Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHU JUIS TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETALUU W TIPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuyM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

OOBSICHATH IPUHIIUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
YCIIOBHS UX O€3011aCHOTO MCIIOJIb30BaHMS B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YyUEHBIX-(HU3MKOB B pa3BUTHE
HaYKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIF30BaTh TEOPETHUECKUE 3HAHUS 10 (HU3UKE B TOBCEIHEBHOW JKU3HH JUIS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3]I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMABHBIX POJICH, IUIAaHUPOBATh paboTy
TPYIIIBI, palMOHAIBFHO paclpeneNiiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIIEHOCTH B
HECTaHJAAPTHBIX CUTYAIHsX, aJeKBAaTHO OIEHWBATH BKJAJ Ka)XIOTO W3 YYAaCTHHKOB TPYIIHI B
pelIeHne paccMaTpuBaeMoil pooIIeMBl.



Enunble TpeGOBaHMSA K OLICHKE YCTHBIX 0TBETOB, 00y4aroIuxcs no gpusuke
OTmeTrka «5» CTaBUTCA B CIEAYIONIEM CiIydae: — OTBET OOYYaromIerocs IIOTHBIMN,
CaMOCTOATEINIbHBIN, IPAaBUIIBHBIM, W3JIOKEH JIMTEPATYPHBIM S3BIKOM B OIPEACIEHHON
JIOTUYECKOM TOCJIEI0BATEIbHOCTH, PACCKa3 COMPOBOKAAETCS HOBBIMU IIPUMEpPaMU;

— oOyuarommiicss 0OHapyXKHBaeT BEpHOE MOHMMaHUe (PU3MUECKON CYIIHOCTH paccMaTpPUBAEMBIX
SABJIICHUM W 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUU, JAET TOYHOE OINPEICIICHHE U HCTOIKOBAaHUE
OCHOBHBIX TOHSTHH, 3aKOHOB, TEOpPHUI, MPaBUIBHOE OINpe/eieHne (PU3MUECKUX BEIWYHMH, HX
€IMHMUII U CIIOCOOOB M3MEPEHUS;

— o0yyaromuiicsi yMeeT NpUMEHHUTh 3HAHUSA B HOBOWM CUTYallMd IIPU BBIMOJIHEHUH MPAKTHYECKUX
3a/laHHi, 3HAE€T OCHOBHBIE NIOHATHUS U YMEET ONEpUPOBATh UMHU MPU PELICHUH 3a]a4, IPaBUIIBHO
BBITOJIHSICT YEPTEXH, CXEMbl U TPaQUKH, COMYTCTBYIOIINE OTBETY; MOXKET YCTaHOBUTH CBS3b
MEXly U3y4aeMbIM U paHee U3yYeHHBIM MaTepHalIOM MO Kypcy (GU3HKH, a TAKXKE C MAaTEpUAIIOM,
YCBOEHHBIM IIPU U3YYEHUU APYTUX NPEAMETOB;

— BJIaJIeeT 3HAHUSMU U YMEHUSAMH B 00bEMe 95% — 100% oT TpeboBaHUii TPOrpPaMMBI.

OTtMeTKa «4» CTaBUTCS B CIEAYIOIIEM CIIydae:

— OTBET YJOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OLEHKY «5», HO COAEPKHUT
HETOYHOCTH B W3JIOKEHUH (AKTOB, OINPENCICHUH, MOHSATHH, OOBSICHEHWH B3aWMOCBS3EH,
BBIBOJIaX M PELICHUH 3a7a4y. HeTouHOCTH JI€rKO UCIIPaBIISIFOTCS IPU OTBETE Ha JOIMOJIHUTEIbHbIE
BOIIPOCHI;

— 00y4JaroNuiics He MCIIOJIb3YeT COOCTBEHHBIN TUIaH OTBETA, 3aTPYAHSIECTCS B IPUBEICHUN HOBBIX
OpPUMEpPOB, U MPUMEHEHHHM 3HAHUW B HOBOW CHUTYyaIlMH, C1a00 HUCHOJB3YEeT CBSA3H C paHee
M3YYEHHBIM MAaTEPHAJIOM U C MaTEpUaIOM, YCBOEHHBIM IIPU U3YUEHHUH IPYTUX IPEIMETOB;

— 00béM 3HaHUM M yMeHMH oOyuatomerocs cocraBisaor 80% — 95% ot TpebGoBaHuit
IIPOrPaMMBI.

OtMmeTKa «3» CTaBUTCS B CIEAYIOLIEM Cydae:

— OoJiplIast 4acTh OTBETa YJOBJIETBOPSIET TPEOOBAHUSM K OTBETY Ha OLEHKY «4», HO B OTBETE
O0OHapyXHUBAIOTCS OTACNbHbIE MPOOENbl, HE TMPENATCTBYIOIINE AadbHEHIIeMy YCBOCHUIO
IIPOrpaMMHOT0 MaTepHaa;

— oOyuvaromuiicss oOHapy)XHMBaeT NMOHUMaHHE Y4eOHOro MaTepuall YCBOCHMs MOHATUN WM
HEIOCJIEI0BaTEIbHOCTH U3JIOKEHUS MaTepuana, yMeeT MPUMEHATh MOJy4YeHHbIE 3HAHUS INPU
pELIeHUH MPOCTHIX 3aj[ay ¢ UCHOJIb30BAHUEM I'OTOBBIX (POPMYJI, HO 3aTPYIHACTCS MPU PELICHUN
KaueCTBEHHBIX 3aJ1a4 U 3aja4, TPeOyomux nmpeodpazoBanus GopMyir;

— oOyuaromuiicss BiaJeeT 3HAHUAMU U YMEHUsMH B 00béMme He MeHee 60% conepxaHus,
COOTBETCTBYIOILIETO TPOrPAMMHBIM TPEOOBAHUSIM.

OTtMeTKa «2» CTaBUTCS B CIEAYIOIIEM CIIydae:

— OTBET HEINPaBWJIbHBIM, MOKAa3bIBAET HE3HAHNWE OCHOBHBIX MOHSTHUN, HEITOHUMAHHUE W3YYEHHBIX
3aKOHOMEPHOCTEH W  B3aUMOCBs3€H, HeyMeHue palboTrath ¢  y4eOHUKOM, pelarhb
KOJIMUECTBEHHBIE M KaUeCTBEHHBIE 3a7jaun; — 00y4Jaloluicsl HE OBJIAJIe]l OCHOBHBIMH 3HAaHUSAMU
U YMEHUSMH B COOTBETCTBMM C TPEOOBAaHMSAMM NPOTPaMMBbl; — OOYYaroOIIMICS HE BiajeeT
OCHOBHBIMHM 3HAaHMSIMM B COOTBETCTBUU C TPEeOOBaHUSAMH M JONYCTUN OoJsbllle OUIMOOK U
HEI0UETOB, YeM HEOOXOIUMO JJISI OTMETKH «3).

OtMmerka «1» craBUTCA B Cilydae: €ciau OOy4arolUiics HE MOXKET OTBETUTh HU Ha OJUH U3
MOCTaBJIEHHBIX BOIIPOCOB, OTKAa3 00yYaroIerocsi OT OTBETA.

Ennnbie Tpe0oBaHMS K OIleHKe NHCbMEHHBIX PadoT, 00y4arouIuXcs [0

(pusuke
C OCJIBIO OTCICKHUBAHHUA JOCTUIXXCHUA O6y‘-IaIOIJ_II/IMI/IC}I IIaHUPYEMBIX PE3YJIbTATOB 110

yueOHOMY TipenMeTy «Du3HKay MpeaycCMOTPEHBI OIEHOYHBIE MPOIIETYPhI, KOTUYECTBO KOTOPHIX
He npeBbiaet 10% ot Bcero o6bémMa yueOHOTO BpeMeHH, OTBOAMMOIO Ha U3YYEHHE MIPeIMEeTa B
yueOHOM TOTy.



OnucaHue NucbMEHHbIX padoT. PekoMeHIa1uM K NPOBEIEHUIO

IIpoueaypa pa3padoTKn KOHTPOJIbHOM Pad0Thl BKJIKYAET B ce0sl CJIeXyolIHe ITANbI:

1) cocraBnenue koaupukaropa, B KOTOPOM OTMEUEHBI BCE OCHOBHBIC AJIEMEHTHI COJIEPKAHUS
(6a30BBIIf MUHMMYM) U TIPOBEPSICMbIC YMEHUS,

2) paspabotka crneunpukanud padoTbl ¢ OOOOMEHHBIM IUIAHOM U IIKAIOH mepecuéra
HaOpaHHBIX O0YYAOIIMMCS OAJIJIOB B OTMETKY;

3) moa0op 3a1aHuli K KOHTPOJIBHOU padoTe.

B KOHTpOIBHYIO paboTy ClieyeT BKIFOYATh 3a/1aHus «0a30BOro MHHUMYyMay (0a30BbIi YPOBECHB)
— He MeHee 60%, «3agaHus Ha CBsI3W» (IOBBIICHHBIN ypoBeHb) He MeHee 30% u «3anaHus Ha
BHYTPH- WJIM MEKTEMHBIC CBSI3H + Ujiess» (BBICOKUI YPOBEHb CI0KHOCTH) — He Ooiee 10%.
OtMmeTKa «5» CTaBUTCS B CIEIYIOIEM CTydae:

— paboTa BBINIOJHEHA TOJHOCTBIO CHIEJIaH MEePEeBO/] SANHUI] BceX (u3ndeckux BeanuuH B «CU»,
BCE HEOOXOAMMBIC JTaHHBIC 3aHECEHBI B YCIOBHE, MPABWIBHO BBIOJHEHBI YEPTEXKH, CXCMBI,
rpadMKy, pUCYHKH, COITyTCTBYIOIIUE PEIICHUIO 3ajad, ClieJlaHa MPOBEPKa MO0 HAUMECHOBAHHUSIM,
MPABUJILHO MPOBEICHBI MATEMAaTHIECKUE PACUEThI U JaH TTOJTHBIN OTBET;

— Ha KAuyeCTBEHHBIC M TEOPETHYCCKUE BOMPOCHI JaH IOJHBIA, HCYCPIBIBAIOIINNA OTBET
JUTEPATYPHBIM SI3BIKOM B OIPENEIEHHONW JIOTUYECKOH MOCIe0BATEeIbHOCTH, O0YJarOIIHiics
NPUBOJUT HOBBIC MPUMEPHI, YCTAHABIMBACT CBS3b MEXIYy HM3Y4aeMbIM U paHEe H3YYCHHBIM
MaTepuajIoM IO Kypcy (pHU3uKH, a Takke ¢ MaTepHaIoM, YCBOCHHBIM TNPH H3YUYCHUU IPYTHUX
NPEMETOB, YMEET IPUMEHHUTD 3HAHKSI B HOBOW CUTYaIlUH;

— oOyuaronuiicss OOHapyXKHBAaeT BEpHOE MOHUMaHUE (PU3UUYECKON CYITHOCTH PacCMaTpUBAEMBIX
SIBJICHUI W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH, JaET TOYHOE OINPENEICHUE U UCTOJIKOBAaHHUEC
OCHOBHBIX TIOHSATHH, 3aKOHOB, TCOPHH, a TaKXKe NPABWIBHOC OMNpeaeicHre (U3HUSCKUX
BEJIMYKH, UX EJMHUI] U CTIOCOOOB U3MEPCHUSI.

OTtMeTKa «4» CTaBUTCS B CIEIYIOIIEM CTydae:

— pa0boTa BBINOJIHEHA MOJHOCTHIO MM He MeHee 4eM Ha 80% oT o0bEMa 3amaHus, HO B HEW
UMEIOTCSl HEIOUETHI i HeCYIECTBEHHBIC OIIUOKH;

— OTBET HAa Ka4YEeCTBEHHBIC U TCOPETUYECKHE BOIPOCHI YIOBIETBOPSET BBIIICIICPEUHCICHHBIM
TpeOOBaHUSM, HO COJCPKHT HETOYHOCTH B W3JIOKEHUU (PAKTOB, OINpPEACICHUHN, TMOHITHIA,
00BsICHEHUH B3aUMOCBSI3€H, BBIBOJIAX U PELICHUH 33/1a4;

— 0OyJaronuiicss WCIBITHIBACT TPYAHOCTH B NPUMCHCHHWHM 3HAHWNA B HOBOW CHUTYaIlud, HE B
JIOCTaTOYHOM Mepe HCIONb3yeT CBSI3W C paHee W3YUYCHHBIM MaTepuajoM M C MaTepuajoM,
YCBOCHHBIM IPU U3YUCHUU JAPYTUX MPEAMETOB.

OtMmeTka «3» CTaBUTCS B CIEAYIOIIEM CITydae:

— paboTa BBHITIOJIHEHA B OCHOBHOM BEPHO (00BEM BBITIOJIHEHHOW YaCTH COCTABIISIET HE MeHee 2/3
oT 00111er0 00BeMa), HO JOIMYIIEHBI CYIIIECTBEHHbIE HETOYHOCTH;

— oOyuaroiuiics oOHapyKUBaeT MOHUMaHUE YUeOHOTr0 MaTeprasa Mpu HEeJOCTATOYHOM MOJTHOTE
YCBOGHHUS MOHATHI U 3aKOHOMEPHOCTEH;

— yMeeT NPHUMEHSATH TOJy4YeHHBIC 3HAHHS TMPH PEHICHUH MPOCTBIX 33/1ad C HCIOJIb30BAHUEM
TOTOBBIX (OpMyN, HO 3aTpydHSETCS TMpPH PEUICHHH Ka4eCTBEHHBIX 3a7ad U  CIOXKHBIX
KOJMYECTBEHHBIX 33/1a4, TpeOyIoIuX mpeodpazoBaHus Gopmy.

OTMeTKa «2)» CTaBUTCS B CIICAYIOIIEM CIIydae:

— paboTa B OCHOBHOM H€ BBITIOTHEHA (00BEM BBITTOJIHEHHOW YacTH MeHee 2/3 oT o01iero oobéma
3a/1aHUA);

— oOyJaromuicss TOKa3blBaeT HE3HAHWE OCHOBHBIX IOHATHHA, HENMOHWMAaHWE W3YYECHHBIX
3aKOHOMEPHOCTEH W B3aMMOCBSI3€, HE yMeEeT pellaTh KOJIMYECTBEHHBbIE M KadeCTBEHHBIC
3aa4u.

OtmeTka «1» cTaBUTCA B CiIydae: OTKa3a OOYYaromerocs OT BBITIOJHEHHs Pa0OTHI, TecTa,

OTCYTCTBHE BBITIOJITHEHHOTO (B TOM YHCJIE, TOMAITHETO) 3aJaHusl, paboTa HE BBITIOJHEHA WJIH HE
caaHa.






TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [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
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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 pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MEKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATIBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Koutpoabubie IlpakTuyeckue

n/n Bceero H3yYeHUs oOpa3oBaTeJibHbIE

padoThI padoTshI
pecypchl
[lepBuuHBIi HHCTpYKTaX. PU3NKa —
1 Hayka o npupoje. Hayunsie MeTos 1 bubmorexa HOK
e PHpoae. Hiayd A 04.09.2024  https://m.edsoo.ru/ff0c32e2

MO3HAHUSI OKPYKAIOIIETO MUpa
Ponb u Mecto pusuku B

5 ($hOopMHPOBaHUK COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B 06.09.2024  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [IOK
nerxeHus. [lepemenienne, ckopocTs, 11.09.2024  https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEeHNUE. BXOIHOH MOHUTOPHUHT. 13.09.2024 | https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubmuoreka [IOK
IIBIDKEHUE 18.09.2024 | https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y cCKopeHue 1 bubnmnoreka [JOK
CBOOOJTHOTO Ma/ICHUS 20.09.2024  https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa HOK

P 25.09.2024  https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHtMTT OTHOCHUTENLHOCTH [ amuies. 1 bu6mmoreka [IOK



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

WueprinaibHbIe CHCTEMBI OTCYETA. 27.09.2024  https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuia. [lpunnun
9 cynepro3uiuu cui. Bropoii 3akox bubmmorexa [TOK
Hep 5 + OTop . 02.10.2024  https://m.edsoo.ru/ff0c3be8
HeroToHa a1t MaTepuanbHON TOYKA

10 Tpetuii 3akon HeroTona nis bubnnoreka HOK
MaTEepUAIbHBIX TOYEK 04.10.2024  https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

P 09.10.2024  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 11.10.2024  https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuia cin OTI/IBJ‘IGI?I/IqS){ rIIl )31 BI/IE(GHI/II/I bubmorexa HOK

P P 16.10.2024  https://m.edsoo.ru/ffOc3f76
TeNa B KUJAKOCTH WJIH ra3e
[ToctynarensHOe U BpaliaTeabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnmnorexa [JOK
MowmenT cuibl. [1nedo cumsl. YcenoBus 18.10.2024  https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs 23.10.2024  https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE TBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus bubnnorexka [JOK
MatepHraabHON ToukH. Teopema 06 25.10.2024  https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTHH

17 [ToTeHnanpHas YHEPTHUS. bu6mmoreka [IOK



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

[ToTenuuanpHas s3HEpPTUs YIPYyro
ne(OpMUPOBAHHOI MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

06.11.2024

https://m.edsoo.ru/ff0c461a

18

19

20

21

[ToTeHIuanbHBIE U HEMOTEHIUAIbHBIC
cuitbl. CBsA3b paboThI
HENOTEHIMAIBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
sHeprun. CaMocTosTeNbHAs padoTa
1o TeMe "3aKOHbI COXPAHEHUS B
MeXxaHuke"

JlaGopaTopHnas pabota
«HccnenoBanue cBs3H pabOThI CUITBI C
M3MEHEHHEM MEXaHUYECKOUN SHEepPTuu
TeJa Ha IPUMEPE PaCTHKCHHUS
PE3UHOBOTO JKI'yTa»

KonTpouabsnas pabora Nel no teme
«Kunemaruka. /luHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

OCHOBHBIE TIOJIOKEHHUST MOJIEKYISIPHO-
KHHETHYeCKO! Teopuu. bpoyHoBckoe
nswxenue. Auddysus

08.11.2024

13.11.2024

15.11.2024

20.11.2024

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4b74

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEI

22.11.2024

23

Macca monekyin. KonnuectBo
BemlecTBa. [locrossuHas ABoraapo

27.11.2024



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

TermoBoe paBHOBecue. TemnepaTtypa

24 u e€ uamepenue. lllkana remneparyp 99.11.2024
Lenscus

o5 Wneanbnsiii raz3 B MKT. OcHOBHOE bubmuorexa [JOK
ypaBHeHue MKT 04.12.2024  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 cpeaHel KHHETUYECKOM SHEPruun bubnnoreka [JOK
JBUKEHUSI MOJIEKYJl. Y paBHEHUE 06.12.2024  https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI 11.12.2024
JlaGopaTtopHnast pabota

98 «HccnenoBanre 3aBUCUMOCTH MEKIY
napamMeTpaMH COCTOSHUS 13.12.2024
pa3peKeHHOT0 razay

29 H3omponecchl B MI€alIbHOM ra3e U ux bu6mmoreka [IOK
rpaguyeckoe npeICTaBIeHNUE 18.12.2024  https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJUHAMHYECKON CHCTEMBI H

30 criocoObI e€ m3meHneHnust. KonmuecTBo bubnmoreka [JOK
TEIJIOTHI U paboTa. BHyTpeHHs s 20.12.2024  https://m.edsoo.ru/ff0c5952
SHEPTHUS OJTHOATOMHOTO HJICATHHOTO
raza

31 Buasl Tenonepenaun bubmnorexa [IOK

25.12.2024  https://m.edsoo.ru/ff0c5c36

VY aenbHas TEIIOEMKOCTH BEIIECTBA.

32 KonuuectBo TemnoTs! npu bubmmorexa [JOK

27.12.2024  https://m.edsoo.ru/ff0c5c36

Terutonepenave. AanadaTHbIM



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

nporecc

[ToBTOpHBINA HHCTpYKTaX 110 Th.

33 [TepBrIii 3aKOH TEPMOJMHAMHUKY U €T0 bubmorexa LHOK
P pyioa 10.01.2025 = https://m.edsoo.ru/ffOc5efc
MPUMEHEHUE K U30IpoIeccam
HeoOpatumocTs npoiieccoB B
34 npupojie. Bropoii 3akoH bubmorexa LHOK
' 15.01.2025  https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU

35 [Tpunmun gevicteus u KITJ TenoBoit bu6mmoreka [IOK

MalluHbI 17.01.2025  https://m.edsoo.ru/ff0c600a
K KIT,

36 Huki Kapnro u ero KITJ] 99 01.2025

37 DKOJOTUYECKHe MPoOIeMbl
TEIUIOPHEPTETUKHU

38 O6o0matomuii ypok «MonexkynsipHas bubnuoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI 24.01.2025  https://m.edsoo.ru/ff0c6938
KonTposbnas padora Ne2 no teme

39 «MonekymnsipHas ¢puzuka. OCHOBBI bubnuoteka [JOK
TEPMOJAUHAMUKNY. "ArperaTHbie 29.01.2025  https://m.edsoo.ru/ff0c6a50
COCTOSIHUMS BemecTna"

40 [TapooOpazoBaHue U KOHIEHCALIUS. bubmuoreka [IOK
HcnapeHue u KuneHue 31.01.2025  https://m.edsoo.ru/ff0c63b6
AOGCONIOTHAS U OTHOCHUTEIbHAS

41 BIAXXKHOCTH BO3Ayxa. HachIIeHHbIH bubmmorexa LOK
ap yxa. 05.02.2025  https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckne n

42 amopdHbIe Tena. AHU30TPONHS bubnnorexka [JOK
CBOMCTB KpuUCTaJLIOB. XKujakue 07.02.2025  https://m.edsoo.ru/ffOc65f0

Kkpuctayisl. CoBpeMEHHbIE



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

MaTepuabl

[InaBnenne n KpucTaJuiu3anusi.

43 V nenpHas TEII0Ta IIaBICHUS Bubmorexa LIOK
s ' 12.02.2025  https://m.edsoo.ru/ffoc6708
CyO6numarus
bubmuoreka [JOK
44 % 0
PABHEHHE TEILIOBOTO basatca 14.02.2025 | https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tell. DINeKTPUICCKUi
45 3aps. JIBa BHIa SJIEKTPUYCCKHUX bubmorexa [TOK
A A P 19.02.2025  https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBogHMKH, TUINCSKTPUKH U
46 H(I))JI Z[OBO HI/J;[KH 3a1f(r))H COXpaHEHUs Bubmzorexa LIOK
YHPOBROA ' p 21.02.2025  https://m.edsoo.ru/ffoc6bcc
IIEKTPUIECKOTO 3apsiaa
BzaumopeiictBue 3apsioB. 3aKoH
47 Kymnona. ToueyHBIN dIIEKTpHYECKUN Bubmzorexa LIOK
Y ' p 26.02.2025 | https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
48 nosist. [IpuHnmn cynepnosunyu bubnuoreka [IOK
3JIEKTPUYECKUX NoJieh. JInHumn 28.02.2025  https://m.edsoo.ru/ffOc6df2
HaIPsKEHHOCTU
PaGota cui 371eKTpoCTaTHUECKOTo
49 ond. ITorennuan. Pa3Hocts Brbmuorexa IOK
i . 05.03.2025  https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
[TpOBOMHUKH U TADIEKTPUKHA B
50 3111331@ l(I)CTaTI/I‘{C)iKOM noljle Brbmrotexa IOK
P ) 07.03.2025  https://m.edsoo.ru/ff0c7018
JmsnekTpudeckasi MpOHUIIAEMOCTh
N bubnmnoreka [JOK
°1 Jnexrpoémkocts. Korercarop 12.03.2025 | https://m.edsoo.ru/ff0c7126
52 DNEKTPOEMKOCTD IJIOCKOTO bubnmoreka [JOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

KOHJIEHCAaTOopa. JHEPrus 3apsHLKEHHOTO
KoH7AeHcaTtopa. CaMocTosTeNbHAS
pabora 1o Teme "DieKTpocTraTuka"

14.03.2025

https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

JlabopaTtopHast pabota "U3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

[IpuHIMn NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO
anmapara, CTpyWHOTO TIpUHTEpA.
DIeKTpOoCTaTUYECKas 3allIHTa.
3a3eMIIeHHE AIEKTPONpUOOPOB

DJIEKTPUUYECKHI TOK, YCIOBHS €TI0
cymecTBoBaHus. [I0CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma st
ydacTKa enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COeINHEHHE
MPOBOIHUKOB. JIaboparopHas padoTa
«M3yvyeHne cMeraHHOTO COCTMHEHUS
PE3UCTOPOB

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

3akoH OMa aJ1s TOJITHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtounuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

0.5

0.5

19.03.2025

21.03.2025

26.03.2025

28.03.2025

09.04.2025

11.04.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTD

16.04.2025



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONPOTHUBIICHUS METAJIIOB OT
Temmeparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.

60 CBoiicTBa 2JIEKTPOHHBIX ITYYKOB 18.04.2025
[ToynpoBoiHUKH, X COOCTBEHHAs U

61 MpUMecHasi MPOBOAUMOCTh. CBOMCTBA bubnnoreka HOK
p—n-nepexona. 23.04.2025  https://m.edsoo.ru/ffOc84ae
[HonynpoBoaHKUKOBBIE TPUOOPHI
DIIEKTPUUYECKUI TOK B pacTBOpax 1

62 pacIuiaBax 3JIEKTPOJIUTOB. bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. 25.04.2025 @ https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIEKTPUUYECKHI TOK B raszax.

63 CamocTosTenbHbIN 1 bubnuotexa [JOK
HECaMOCTOSITENIBHBIN pa3ps. 30.04.2025  https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
O06o0maromuii ypok

64 «OJIEKTPOIMHAMUKAY bubnnoreka [JOK
CamocTtosTenpHas paboTa o Teme 07.05.2025  https://m.edsoo.ru/ff0c88be
"OnexrpoauHamuka"

DnekTpuueckue npuOopsl U

65 YCTPOMCTBA U UX IPAKTUYECKOE bubnnoreka [JOK
npuMmeHenue. [lpaBuia TeXHuKH 14.05.2025  https://m.edsoo.ru/ffOc86fc
0€e301acHOCTH
KonTpoabsHnas padora Ne3 no teme
«nekTpocratuka. [locTossHHBIN

66 AJICKTPUYECKUN TOK. TOKH B bubmorexa HOK

16.05.2025  https://m.edsoo.ru/ff0c8a8a

pa3nuuHbIX cpenax» /Beepoccuiickas
npoBepouHas paboTa Mpu MPOBEACHUU



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

Ha OyMa)XHOM HOCHTEJIe

PesepBHbiii ypok. UTorosas

67

KOHTpOJIbHasA padoraNed

PesepBHbIi ypok. O6006maronmii ypok
68 o temMaM 10 kiacca. Pemrenue 3amau

o TeMaM "Mexanuka. MoJiekysipHas
duznka. DnekrpoauHamMuKa"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

21.05.2025

23.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8f6c



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

11 KJIACC

KojuuecTBO 4acoB DJIeKTPOHHbIE
Ne Jara
Tema ypoka Kourpoabsnbie IIpakTuyeckue undposbie
n/n Bcero U3YyYeHUS
padoThbI padoThbI o0pa3oBaTte/ibHbIE
pecypchl
IIepBuunsbiil uHCTpYKTaX 110 Th.
ITocTostHHBIE MATHUTHI U UX
1 B3auMoJicicTBHE. MarHuTHOE I10J1e 1 buGnuorexa [IOK
. ' 03.09.2024  https://m.eds00.ru/ff0c9778
BekTop MarHuTHON UHIYKITUH.
JIuHUY MarHUTHOW MHAYKLIUU
MarauTHoO€e noJie MPOBOIHUKA C
5 TokoM. OnbIT Dpcrena. 1 bubnuoreka [IOK
B3anmoneiicTBre MpOBOTHUKOB C 04.09.2024  https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaGopaTtopHast pabora «3yuenue 1 1 bubnnorexa [JOK
MarHMTHOT'O TOJISl KATYLIKHA C TOKOM» 10.09.2024  https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.
4 VYpoxk-uccnenosanue «Mccienosanme 1 1 bubnuorexa [JOK
pu 11.09.2024  https://m.edsoo.ru/ff0c9acO
JIefiCTBUSA NOCTOSIHHOTO MarHuTa Ha
PaMKy ¢ TOKOM»
JlelicTBHEe MarHUTHOTO II0JIS Ha
5 JBUKYITYIOCS 3apSyKEHHYIO YaCTHILY. 1 bubmuorexa [IOK
Cuna Jlopennia. Pabota cumsl 17.09.2024  https://m.edsoo.ru/ff0c9df4
Jlopenua. BxoiHOM MOHUTOpPUHT
DnekTpoMarHuTHas uHAYKIus. [loTok
6 eKTOpa Ma ol k. DJ1C 1
BEKTOPAa MarHUTHON MHAYKIUHU. D] 18.09.2024

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM



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

nHaykuuu Papanes

10

11

JlaGopaTopHnas pabota
«HccnenoBanue sIBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH

NHnykTuBHOCTD. SIBIICHUE

camouHaykiuu. IJ1C caMOMHAYKIWH.

3Hepr1/1;1 MAarauTHOTI'O IMOJISI KaTYHIKU
C TOKOM. 3JIGKTpOM21FHHTHOC I10JIC

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: OCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJIBUTATENb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS [1€Yb

Ob6o06maromuit ypok
CamocTtosTenpHas paborTa.
«MarauTHoe noJje.
DNIEKTPOMAarHuTHasE UHIYKIUS»

KonTpoubnasi pabora Nel mno teme
«MaraurtHoe 1oie.
ONEeKTpOMarHuTHAasE UHIYKIHS

24.09.2024

25.09.2024

01.10.2024

02.10.2024

08.10.2024

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcab82

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OO/IHbIE MEXaHUYECKHE
KoseOanus. 'apmoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpatenue sHepruu

09.10.2024

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHast pabota "M3mepenne
YCKOPEHUsI CBOOOTHOTO TaJICHHSI C
IIOMOIIIBIO MATEMATUYECCKOT'O
MasiTHUKa»

15.10.2024



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

15

Koneb6arensuslit kouTyp. CBOOOAHBIE
ANIEKTPOMArHUTHBIE KOJICOAHUS B
UJIeaJIbHOM KOJIeOaTeIbHOM KOHTYpE.
AHanorust Mex 1y MeXaHH4eCKUMU U
9JIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHSI SHEPTUHU B HJICATLHOM
K0JIeOaTeIbHOM KOHTYpE

16.10.2024

22.10.2024

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBienue o 3aTyxarmux
KosieOaHusX. BeIHYKICHHBIC
MeXaHH4ecKHe Kojiebanus. Pe3oHanc.
BoinykeHHBIC 27IEKTPOMAarHUTHBIC
KoJieOaHus

23.10.2024

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[Iepemennsiit Tok. CUHYCOUJAIBHBIN
MEPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JIEHCTBYIOIIEE 3HAUEHHUE CUJIBI TOKA U
HaIpsHKEHUs

05.11.2024

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussoscTso,
nepegaya u norpedieHue
3JIEKTPUYECKON SJHEPTUN

06.11.2024

19

20

VY CTpoiCTBO M MPAKTHYECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHHM JIeKTponepeaady

DKOJIOrHYecKre PUCKH NpU
MIPOU3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
3JIEKTPOIHEPTHH B TOBCEAHEBHOM

12.11.2024

13.11.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KHU3HHU

MexaHuyeckue BOJIHBI, YCIOBHS
pacnpocrtpanenus. [lepuog.

21 CxopocTh pacnpoCTpaHEHUs U JUTMHA bubmmorexa LJOK
POCTL paciiposip 8 19.11.2024  https://m.edsoo.ru/ff0cca54
BOIHEL. [loniepeyHbie U poA0IbHBIC
BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnnorexa [JOK
3ByKa. Bricora Tona. TemOp 3ByKka 20.11.2024  https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa u ckopocTts. [llkana bubmmorexa LIOK
P i 26.11.2024  https://m.edsoo.ru/ffOccfeQ
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIB paTuOCBI3U U
24 .P
TeneBuaeHus. Pa3Burue cpeacTs 97 11.2024
cBs3u. Paguonoxarus
o5 KonTposbHnas paGora Ne2 bubmuorteka [IOK
«Konebanust 1 BOIHBI» 03.12.2024  https://m.edsoo.ru/ff0cc6f8
IIpssMonuHEHOE pacipoCTpaHEHUE
26 CBETa B OJHOPOJHOMU Cpejie. bubnmnorexa [JOK
Toueunsblil ucTOUHUK cBeTa. Jlyu 04.12.2024  https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa [JOK
P . P 10.12.2024 | https://m.edsoo.ru/ffOcd4e0
M300paXeHHI B MJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
28 BHYTpEeHHEE oTpaxeHnue. IIpenenpHbiin bu6muoreka [JOK
YTOJ1 OJTHOTO BHYTPEHHETO 11.12.2024  https://m.edsoo.ru/ffOcd7{6
OTpaKCHHUS
29 JlaGopaTtopHas paborta «M3mepeHue bubnuoteka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

IMoKas3aTeiid MpCJIOMJICHUA CTCKIIa»

17.12.2024

https://m.edsoo.ru/ffOcd67a

30

31

JIunzel. [TocTpoenne n3o0pakeHuit B
nuH3e. Popmysia TOHKOU JIMH3HI.
YBenuyeHue JuH3bI

VYpok- uccnenosanue «MccnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)

18.12.2024

24.12.2024

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOcddle

32

Hucniepcus cBera. CI0XKHBII cOCTaB
6enoro cBera. Llet. JJaboparopHas
pabota «OnpeneneHue JIIMHbBI
CBETOBOM BOJIHBI C TIOMOIIBIO
TU(PPAKIMOHHON PEIIECTKI

25.12.2024

33

[ToBTOopHsIit HHCTpYKTax 110 Th.
HNurtepdepennus cera. Judpakmus
cera. JluppakuronHas pemeérka

14.01.2025

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

34

35

36

37

ITonepedyHOCTHh CBETOBBIX BOJIH.
ITonapuszanus ceera

OnTuueckue mpuOOPsI U yCTPOUCTBA
U YCIIOBHSI X 0€3011acHOTO
npuMmeHenus. CaMocTosTeNnbHas
paboTa "3aKoHBI TEOMETPUYECKOM
onTuku"

I'panuiel mpuMeHUMOCTH
KJIaCCUYEeCKOM MexaHuku. [locTymarel
CIIEHUAJILHON TEOpUHN
OTHOCHUTEIIBHOCTH

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.

3ameJIeHne BpPEMEHH U COKpaIlleHUE
JJIAHBI

15.01.2025

21.01.2025

22.01.2025

28.01.2025

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcf02e

bubnunorexa LIOK
https://m.edsoo.ru/ffOcf862

bubnunoreka LIOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

OHeprus U UMIYJIbC PEISITUBUCTCKON

bubnunoreka LIOK

38 .C i
HACTHIIRL L B335 MACCRI © oneprueti i 29.01.2025  https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
KonTpoubsnas padora Ne3 «Onruxka.
39 OCHOBHI CIICITUATIBHOM TCOPUH bubmorexa [IOK
P 04.02.2025  https://m.edso0.ru/ffOcf6f0
OTHOCHTEIILHOCTH)
40 ®otoubl. opmyna [1nanka. DHeprus bubmuoreka [{OK
¥ UMITYJIC (pOTOHA 05.02.2025  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE Eub 10K
noIMOTeKa
H dorospexra. Ombrrer A. T 11.02.2025  https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodrddexra. YpaBHeHHE
42 SI?IHLHTegl)Ha Hq:{(i)Q)OTOSQ)(geKTa bubmmorexa [IOK
8 ' 12.02.2025  https:/m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potorddexra
Jasnenue cBera. OnwiTer I1. H.
43 JlebeneBa. XMMHYECKOE NEHCTBUE Bubmiorexa OK
' 18.02.2025  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
a2 MPAKTHIECKOE TIPUMEHEHUE:
dboTornemMeHT, GOTOATIHK, 19.02.2025
COJIHEUHas OaTapest, CBETOIUO/
45 Pemenue 3agau mo reme «JE€MEHTHI bubmuoreka [{OK
KBAHTOBOM ONTHKH 25.02.2025  https://m.edsoo.ru/ff0d0302
Monens atoma ToMmcona. OnBITHI
46 Pesepdopna o paccesHuo o-4acTuil bubmorexa [TOK
POOP P ) 26.02.2025  https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aTomMa
but6mmoreka [IOK
47 IT b
OCTyHathl Sopd 04.03.2025  https://m.edsoo.ru/ff0dOafa



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
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

Wznyyenue u noriomienne GOTOHOB
IIPU [epex0/ie aTOMa C OJJTHOTO
YPOBHS SHEPTUHU Ha Apyroi. Bubl
CIIEKTPOB

05.03.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0afa

49

BonnoBsie cBoMcTBa YacTHII. BOTHBI
ne bpoia. KopnyckynspHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

11.03.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto
COCTaBa PaJIMOAKTUBHOTO U3Ty4CHUS

12.03.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

CaoiicTBa anbda-, 6era-, raMma-
u3iydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
ONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. 'aMmma-uzinydyeHue

OHeprus CBA3U HYKJIOHOB B SIpE.

S nepHble peakuuu. A nepHbii
peaktop. [Ipo6iempl, IEPCIEKTUBHI,
9KOJIOTHYECKHE aCIEeKThI IEPHOMN
sHepreTuku. KoHTpoabHast
padoraNe4 1o teme "KBaHToBas
¢usuka. CTpoeHre aTOMa U aTOMHOTO
snapa"

18.03.2025

19.03.2025

25.03.2025

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1162

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DyeMeHTapHbIe YacTUlbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaONIIOIeHUS U

26.03.2025

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



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

PErucTpaivu 3JICMCHTAPHBIX YaCTHULI.

Kpyrnslii cton «@yHaaMeHTaIbHbIE
B3auMoOercTBUA. ENUHCTBO
buznyecKoil KapTUHBI MUPay

55

56

OTansl PasBUTHUA aCTPOHOMUU.
[IpuxnagHoe 1 MUPOBO33PEHYECKOE
3Ha4YeHHE aCTpOHOMUU. Buj
3B&3qHOTO Heba. Co3Be3 s, ApKue
3BE3/1bl, IUIAHETHI, UX BUAUMOE
nBwxeHue. CoHeyHasi cuctema

Comnne. ConHeyHas aKTUBHOCTb.
Nctounuk sueprun CoJiHiia v 3BE311

08.04.2025

09.04.2025

57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IBI TITaBHOU
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&311. COBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
spororuu ComHIa U 3BE3]

15.04.2025

58

Muineunsiii [1yte — Hama ['anakTuxa.

[Tonoxenue u aBmxenre ConHia B
I"amaktuke. ['amaktukn. Y€pHbie
JBIPBI B IPAxX TajJakTHK

16.04.2025

59

60

CamocTosTenbHas paborta
«DNIEMEHTHI aCTPOHOMUH U
acTpou3uKm»

Bceenennas. PasOeranue rajakTHk.
Teopust bosbiioro B3peiBa.
PenukroBoe U3inydeHue.
MeraranakTuka

22.04.2025

23.04.2025




61 Hepemennsie npo6iaemMbl aCTpOHOMUU

29.04.2025

Ob6o6maromuii ypok. Pois pusuku un
aCTPOHOMHUH B IKOHOMHYECKOM,

62 TEXHOJOTMYECKOM, COIUATLHOM U
ITHYECKOH cepax NesTeTbHOCTH
YeroBeKa

30.04.2025

O6o6maromuii ypok. Pons u Mmecto
63 (GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

O6o6maromuii ypok. Ponb
64 (bu3HYECKOM TeopuHr B
(hOpMUPOBAHHUH TIPEIICTABICHHUIA O

¢buznyecKoil kKapTuHe MUpa

O6o6maromuit ypok. Mecto
65 (bu3nvecKoil KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBIX MPEJCTABICHUN O IPUPOJIE

PesepBHBI ypok. MarHuTHOE 1oJIe.

66
DNEeKTpOMarHuTHas NHIAYKIHS

06.05.2025

07.05.2025

13.05.2025

14.05.2025

PesepBHbiil ypok. Ontuka. OCHOBBI
67 CIIeIMaIbHON TEOPUH
oTHOocuTenbHOCTH. UTOrOBast

KOHTpPOJIbHasA padora NeS

20.05.2025

Pesepnsrii ypok. KBantoBas (uszuka.
68 DJIeMeHTB aCTPOHOMHUU U
actpousuku

21.05.2025

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

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/ff0d1784

[NPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
NNPOIIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

» ®usuka, 10 knace/ Mskumes I'.51., byxosue b.b., Corckuit H.H.; mox penakiueit
[TapdentreBoit H.A. AknronepHoe obmmecTtBo «M3natensctBo «lIpocBemenuey

» Gusuka, 11 knace/ Mskumes I'.J1., byxosues b.b., YUapyrun B.M.; nox penakuueit
[TapdentreBoit H.A. AknronepHoe obmmectBo «M3natensctBo «lIpocBemenuey

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. UHCTUTYT cTpaTeruu pa3BuTUsi 00pa3oBaHMUs:
https://edsoo.ru/Rabochie_programmi_po_uc.htm

PaGouue nporpammsi.

MoHuTOpHHT GOPMUPOBAHUS PYHKIIMOHATBHON IPaMOTHOCTH YYAIITHXCS.
Bcepoccuiickas onuMnuaga mKkoIbHUKOB.

Meronuueckrue MaTepuaibl.

MeToauyeckue MHTEPaKTUBHBIE KEHCHI.

Hayunsie uccnenoBanusi.

BuptyanbHbie 1abopaTopHble pabOThI.

MeTtoauyeckue MaTepHralibl 0 BOCIUTAHUIO.

2.®u3uka. Mexanuka. 7-11 knaccbl: Marepuaiibl K ypoKam, OIIOPHBIE CXEMBI M YEPTEXKH,
pemienue 3ana4. Penpkun B.I1. U3patenscTtBO «Yuutenby, 2023r

®usuka u actponoMus. 9—11 knacesl. Onumnuaanslie 3aganus. [IporpaMma 1Ji ycTaHOBKH
yepe3 UuTepuer. Ocbkuna B.T. U3narensctBo «Yunrens»,2023r

®uszuka. Harnaausiit mkonasHel Kype. [Tonosa U.A. U3narensctBo Dxemo, 2022

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1.bubauroreka IIOK https://m.edsoo.ru/ff0a013e

2.UuTepaktuBHbIe TabopartopHbie padoTsl: http://seninvg07.narod.ru/004_fiz_lab.htm.
3.BuptyanbHbie 1abopaTopHbie padboTsl o dusuke: http://www.all-
fizika.com/article/index.php?id_article=110.



