MyHununanbHoe 0r0KETHOE 001Ie00pa30BaTEIbHOE YIPEIKICHHE

«Cpennsist obmeo0OpazoBaTenbHas mKoja Nody

[MPUHATO COI'JTACOBAHO

PELIEHUEM IKOJIBHOTO METOAUYECKOTO 3am. nupekropa mo YBP
o0BeIMHEHNS YUUTEIeH MaTeMaTUKH, (DU3HKH, )
MHOPMaTHKH / H.A. Cpruéna
npotokoi ot 29.08.2023r. Ne 1 npukas ot 30.08.2023r. Ne 305

/ H.A. O6BuHIEBA

PABOYAS [IPOTPAMMA
(ID 775090)

yuyeOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

s ooyuarormmmxest 10-11 kmaccon

CocraBuTelns:
[TepynoBa JI.C — yuutens pu3suku

ropoa llagpunck 2023



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha ypPOBHE CPEHEr0 00IIero 0opa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHHM W TpeOOBaHUM K pe3yJbTaTaM OCBOEHHS OCHOBHOM
obpasoBarenbHON mporpammebl, npeacTaBieHHBIXx B PI'OC COO, a Takke ¢ y4éToM
denepanbHOl pabouell MporpaMMbl BOCTIUTAHUS M KOHIICTIIIUYA TIPETOJaBaHUs yIeOHOTO
npeamera «®Puszuka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Pocculickoit ®epepaiiuu,
peann3yIoumX OCHOBHbBIE 00pa30BaTEIbHbIC TPOTPAMMBI.

Copeprkanue nporpaMMbl o (pU3MKE HAMpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
HAy4YyHOW KapTWHbI Mupa oOyuarommuxcs 10-11 kmaccoB mpu oOyueHHH uX (U3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-AEITEeIbHOCTHOTO noaxoAa. [Iporpamma no ¢usuke
cootBercTBYyeT TpeboBanusiM GI'OC COO k miaHUpyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U
METalpeIMETHBIM ~ pe3yjbTaTaM OOyYeHHs, a TaKXKe YUYUTHIBAET HEOOXOAUMOCTD
peanu3ald MEXIPEIMETHBIX CBsI3e (PU3MKM C €CTeCTBEHHO-HAyYHBIMU Y4YEOHBIMU
npeaMeramu. B Hell onpenensitoTcs OCHOBHBIE 1SN U3YyUeHUS PU3NKY Ha YPOBHE CPETHETO
o0111ero oOpa3oBaHusl, IUIAHUPYEMbBIE PE3YIbTAaThl OCBOCHUS Kypca (PM3UKU: JTUYHOCTHBIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYALT:

e TIUIAHUPYEMBIC PE3yJbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM

YyuCIe MpeAMETHBIE Pe3yIbTaThl M0 rojgaM o0y4YeHus;

e coJiepxkaHue yuyeOHoro npeamera «Pu3nka» mo rogaM 00yUdeHuUs..

®du3rka Kak Hayka O Haubosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIMAs B Ka4eCTBE
y4eOHOTrO mpeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJaJ B CHUCTEMY 3HAHHA 00
okpyxatoiem mupe. llIkonpHbIi Kypc GU3UKN — CUCTEMOOOPA3YIOIIUHN JIJI1 €CTECTBEHHO-
HayYHBIX YU4EOHBIX IPEAMETOB, TOCKOJbKY (DU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
W SBJICHUM, M3yYaeMbIX XHUMHUEH, Ouoioruel, ¢pusndeckoi reorpadueii U acTpOHOMHEH.
Hcrnonbp3oBanne W aKTUBHOE NMPUMEHEHUE (PU3MUYECKUX 3HAHHWM OMpeaenseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe HDHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TTOJTyUYEHHUsI HOBBIX MaTEPHAJIOB C 3aIaHHBIMU CBOMCTBaMH U Apyrux. M3ydeHue
(U3UKK BHOCUT OCHOBHOM BKJIaJ] B (POpMHpPOBAHUE €CTECTBEHHO-HAYUYHOU KapTUHBI MUpPa
oOyygaronuxcsi, B pOpMHUpPOBAaHUE YMEHHM NMPUMEHATh HAyYHBIM METOJ TO3HAHHS TMPHU
BBITIOJIHEHUN UMHU YI€OHBIX UCCIICIOBAaHUM.

B ocHoBy kypca (u3uKd UIsl YPOBHS CpEeHEro 00IIero oopa3oBaHus MOJOXKEH P
ujel, KOTOpPbhIe MOKHO PacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOSHUS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEN KYPC SIBISIETCS IOTUYECKU 3aBEPLIEHHBIM,
OH COJICP>KUT MaTepHall U3 BCEX Pas3zesioB (DU3UKH, BKIIOYAET KaK BOMPOCH! KJIACCUYECKOM,
TaK U COBPEMEHHOU (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW marepuan Kypca QU3NKU 00belIUHEH
BOKpYT (hu3nueckux Teopuil. Bemymm B Kypce sBisieTcs GopMUpOBaHUE MPEICTaBICHUI
0 CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Hoes  eymanumapuszayuu. EE€ peanusauuss nOpeanonaraeT  MCHOJb30BaHUE
TYMaHUTAPHOTO MOTEHIHANIa (PU3UIECKON HAYKU, OCMBICTICHUE CBSI3M PA3BUTHS (PU3UKH C



pasBuTHEeM OOIIeCTBa, a TaKkKe C MHPOBO33PCHUECKUMHU, HPABCTBEHHBIMH U
HKOJIOTUYECKUMU TPOoOIeMaMHu.

Hoesa npuknaomnoti nHanpaenrennocmu. Kypc QuU3uMku mpeanonaracT 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHUYECKHX W TEXHOJOTHUECKUX TPUIIOKEHUN M3yUEeHHBIX TCOPUH U
3aKOHOB.

Hoes sxonocuszayuu peamusyeTcs MOCPEACTBOM BBEJCHHS 3JIEMEHTOB COACpKaHMUS,
MOCBSIIEHHBIX JKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKM M TEXHOJOTHH, a Takke OOCYX AEeHHS TpoOJieM palrOHAIBHOTO
IPUPOIOTIONH30BAHUS M SKOJIOTHIECKON OE€30MMacCHOCTH.

CrepKHEBBIMU 3JIEeMEHTaMU Kypca (pU3uKH Ha ypOBHE CPETHEr0 O0IIETo 00pa3oBaHus
ABIIAIOTCS pusznyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpE MOCTPOCHUS
buznyeckoil Teopun, poiu (pyHIAMEHTAIBHBIX 3aKOHOB W MPHUHIIUIIOB B COBPEMEHHBIX
OPEICTaBICHUAX O TMPUPOAE, TpaHUIAX [PUMEHUMOCTH TEOPUH, IJIs ONHCAHMS
€CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOAX0/1 B Kypce (PU3MKHU peanus3yercs Mpexie BCero 3a
CU4€T OpraHM3alMi SKCICPUMEHTAIBLHON JeATENbHOCTH oOydarommxcs. [ias 6azoBoro
YpOBHS Kypca (U3UKHA — 3TO MCIOJB30BaHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIEPUMEHTOB U JJaOOPATOPHBIX paboT, KOTOPBIE B MPOTrpaMMe 10 (PU3UKE 0ObETUHEHBI B
OoOLIMI CNHMCOK YYEHWYECKUX MPAKTUYECKUX paboT. BbieneHue B yka3aHHOM IepeyHe
7a00paTOpHBIX paboOT, MTPOBOAMMBIX JJSi KOHTPOJS U OIICHKH, OCYIIECTBISETCS
y4acTHUKaMH 00pa30BaTeIbHOrO MPOIecca MCXOMS M3 OCOOCHHOCTEH IIAaHMPOBAHUS U
ocHaieHus: kabuHeta ¢usuku. [Ipu >ToM obecreunBaeTCsl OBIAJEHUE O0YUYAIOITUMUCS
YMEHHUSIMH IIPOBOAUTH KOCBEHHbBIE U3MEPEHUS, UCCIIEIOBAHMS 3aBUCUMOCTEHN (hHU3HUECKUX
BEJIMYMH U MIOCTAHOBKY OMNBITOB 110 MPOBEPKE MPEI0KEHHBIX THUIIOTE3.

Bonbiioe BHUMaHUE yaemsieTcsl peHIeHUIO Pacu€THRIX U KauyeCTBEHHBIX 3anad. [lpu
ATOM JUISI PaCUETHBIX 3a7]a4 IPUOPUTETOM SIBIISIFOTCS 3a7a4M C SIBHO 3a/IaHHON (PU3NIeCcKOn
MO/IEJIbI0, TO3BOJISAIOLIME TPUMEHSTh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO
pasfzena Kypca, Tak ¥ UHTETpUpys 3HaHUS U3 pa3HbIX pa3ziesoB. /[ kauecTBEeHHbIX 3a1a4
IPUOPUTETOM SIBJISIIOTCS 3a/laHUsl Ha OOBSICHEHHE NMPOTEKaHWsl (U3MYECKUX SIBJICHUM U
MPOIIECCOB B OKPYKAIOMIEW >XU3HU, TpeOyromue BbiOOpa (u3nueckol monaenud s
CUTYallMu TPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu PI'OC COO k martepuanbHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOTO Tporiecca 6a30BbI YPOBEHBb Kypca (GU3UKK HAa YPOBHE CPEIHETO
o011ero 00pa3oBaHUs JOKEH U3Y4YaThCsl B YCIOBHSX TIPEIMETHOTO KaObuHeTa GU3NKH UITH
B YCIIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IWKia. B
kaOuHere (U3MKK JOKHO OBITh HeoOXxoaumoe gabopaTopHoe 000pylIOBaHUE MdJis
BBITMIOJIHEHMSI YKa3aHHBIX B MpOrpamMme Mo (PU3MKe YUCHHUYECKUX MPAKTHUECKUX padoT U
JEMOHCTpAIIMOHHOE 000PYAOBaHHUE.

JleMoHCTpaliMoHHOE 000pyJ0BaHue (GOPMHUPYETCS] B COOTBETCTBUHU C MPUHIUIIOM
MUHUMAJIBHOHN TOCTATOYHOCTH M 00ECTIeUnBaeT MOCTAHOBKY MEPEUNCIICHHBIX B IPOTpamMMe
no (u3MKe KIIOYEBBIX JIEMOHCTpAIMil [Jii MCCIEAOBAHUA H3yYaeMbIX SIBICHUU H
IPOLIECCOB, AMIUPUUYECKUX U (PYHAAMEHTATbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUI.



JlabopaTopHoe 000pyI0BaHUE ISl YYEHUYECKUX MTPAKTUYECKUX padboT hopmupyercs
B BUJIE TEMAaTHYECKHX KOMIUIEKTOB M 00ECIEUnNBAETCS B pacuére OJHOTO KOMIUICKTa Ha
IByX oOyuaromuxcs. TemaTnueckue KOMIUIEKTHI JIa0OpaTOPHOTo 000pyAOBAHUS TOJIKHBI
OBITh TOCTPOEHBI HA KOMIUJIEKCHOM MCIOJIb30BAaHUH aHAJIOTOBBIX U ITU(POBBIX TPHUOOPOB, a
TaK)K€ KOMITbIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE IU(DPOBBIX JabopaTopuil.

OCHOBHBIMU HENSIMU U3y4YEeHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMHpOBaHHE WHTEpECa M CTPEMIICHUS OOYydalolUXcsd K HAyYHOMY H3yUEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUM O HAy4YHOM METOJIe¢ MO3HaHUs U (GOpMHUpPOBAHUE
MCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMHpOBaHHE HAy4YHOTO MHUPOBO33PEHHUS Kak pe3yibTara H3y4YEeHHS OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue yMeHHI OOBSCHSATH SBJICHHUS C HMCIHOJb30BaHHEM (PU3MUECKHUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

e (opmupoBaHue mnpeaCTaBICHUH O poid (U3MKA JUISI  Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUM.

JlocTrkeHne 3TUX Leseil 00ecTeunBaeTcs pelIeHuEM CIEAYIONMX 3a1a4d B IpoLecce

U3y4EHHUs Kypca (pU3MKU Ha yPOBHE CPETHETr0 OOIIEero 0Opa3oBaHus:

e TMpuOOpETEeHHE CHUCTEMbl 3HAHUU 00 OO0mMX (QUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHSAX,  BKIIOYAas  MEXaHUKY,  MOJIEKYJApHYIO  (DU3HUKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DU3UKHY;

e (opMuUpOBaHHWE YMEHHI TPUMEHSTh TEOPETUUYECKHE 3HAHUS ISl OOBSICHEHUS
bu3MYeCKuX SBJICHUA B MPUPOJE M Ui MPUHSTHS MPAKTHUYECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

e OCBOEHHE CIOCOOOB pEIICHUS PA3IMYHBIX 3a]a4 C SIBHO 3aJaHHON (pu3NyYecKou
MOJIEJIbIO, 3a7ad, MOAPa3yMEBAIOLIUX CAMOCTOSITENbHOE cO3/laHue (puzndyeckoi
MOJENH, aICKBATHOM YCIIOBUSIM 33]1a4u;

e TOHWMaHUE GU3NYECKUX OCHOB U MPUHIIUIIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, MX BIMSHUS HA OKPYKAIOWIYIO CPENly;

e OBJAJCHUE METOAAMH CaMOCTOSITEIBHOTO IUJIAHUPOBAHMS W  MPOBEICHUS
¢bu3MYeCcKX OSKCIEPUMEHTOB, aHajlu3a MW HWHTepHpeTanuu HHpopMaIuy,
OINPENENECHHS TOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCIIOBUM [JI1 pPa3BUTHS YMEHUH MPOEKTHO-UCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha u3yuenue ¢uzuku (6a30BbIi ypPOBEHBb) Ha YPOBHE CpeIHEr0 00Iero oopa3oBaHus
otBoautcs 136 yacoB: B 10 knacce — 68 yacoB (2 vaca B Hezelnmo), B 11 kinacce — 68 yacoB
(2 yaca B HezeIO).

[Ipennaraemsiii B mporpamme 1o (pu3uke mepedeHs JIabOpaTOPHBIX M MPAKTHUUECKHUX
paboT ABISIETCS PEKOMEHAOBAHHBIM, YUUTEIb JI€JIaeT BHIOOP MPOBENEHUS J1a0OPATOPHBIX
paboT 1 OMBITOB C YUYETOM UHAMBUAYAIBHBIX OCOOEHHOCTEN 00yYarOIMXCA.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IIO3HAHUSA

®u3uka — Hayka o npupoze. Hayunsle METOIBI MO3HAHUS OKpYXKaromero Mmupa. Poib
AKCIIEPUMEHTA U TEOPUHU B MPOLIECCE MTO3HAHUS MTPUPOBI. DKCIEPUMEHT B (PU3HKE.

MopnenupoBanue (u3nMUeckuxX SBICHUM U mpoueccoB. HayuHble runoressl.
dusnueckue 3aK0HbI U TEOpUU. ['paHuIIbl IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpuHIMN
COOTBETCTBHUS.

Ponb u Mecto pusmku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTHHBI MUpa, B
IIPAKTUYECKOMN AEATEIBHOCTH JIOJIEH.

Jlemoncmpayuu

AHanorosble ¥ IH(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMXKEHHUs. CucreMa
orcué€ra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpelHsISl CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUATIbHON TOUKH, UX ITPOEKIIMHU HA OCH CUCTEMBI KOOpAUHAT. CI10KEHUE NepeMeEHUN
Y CJIO)KEHHUE CKOPOCTEM.

PaBHOMEpHOE ¥  PaBHOYCKOPEHHOE MpsSMOJUHEHHOEe JBIKeHue. [ 'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, NMyTH U TEPEMEICHUS MaTepHalbHOU
TOYKU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe nBuxeHue. J[BUKEHHME MATEPUAIBHOW TOYKH MO OKPYXKHOCTH C
ITOCTOSTHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JINHEMHAsA CKOpocTh. Ilepnon u
yacToTa oOpaienus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA M NPAKTUUECKOE MPUMEHEHUE: CIUJIOMETP, IBUKEHUE
CHaps/I0B, LICTIHbIE U PEMEHHBIE NEpE/Iavu.

Jlemoncmpayuu

Mogens cucTteMbl OTCU€Ta, WIIIOCTPALMS KUHEMATHYECKUX XapaKTePUCTHK
JIBYKCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne paBwkeHUs Tena, OpOIIEHHOTO TMOJ VYIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

HamnpaBienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydyeHrne HepaBHOMEPHOTO JBUKEHHUS € LIETBIO ONPEICICHUSI MTHOBEHHON CKOPOCTH.



HccnenoBaHne COOTHOWIEHUS  MEXAY IyTAMH, MPONMIAEHHBIMUA  TEJIOM 32
MOCJIE0OBATENBHBIE PABHBIE MPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JBH)KEHHUU C
Ha4yaJbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHnne NBUKEHUS IapUKa B BI3KOU JKUJIKOCTH.

N3yuenune nBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun otHocutTenbHOCTH ['aymmes. IlepBeid 3akoH Hbrorona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. I[lpunuun cynepnosunuu cwi. Bropoi 3akon HeroToHa s
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepuanbHbIX TOYEK.

3akoH BceMUpHOTO TAroteHus. Cuna tsoxectu. [lepBas kocMuueckas CKOpPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (mokosi, CkoibxkeHus, kaueHus). Cuna tpenusi. Cyxoe TpeHue.
Cunia TpeHUsl CKOJbXeHUS H cwia TpeHus nokosa. Kosapdumuent tpenus. Cuna
COITPOTHUBIIEHUS IIPU ABUKECHUHU TEJIA B KUIKOCTHU WJIU rase.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cHJIBI OTHOCUTEIBHO OCH BpalleHus. [linedo cuibl. YCnoBUsS paBHOBECHS
TBEPAOTO TEA.

TexHH4eCcKre yCTPOMCTBAa M MPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKY, JTBUKCHUE
VICKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne uHepuuu.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAeOopMaliui.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHUS TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmsvie padomul

N3ydenne nBuxeHust Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOBHUKAIOIINX B IPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMalum.

HccnenoBanne ycinoBUr paBHOBECHUS TBEPAOTO TeJA, UMEIOIIETO OCh BPAILLICHHUS.

Tema 3. 3akoHbl cOXpaneHUus 6 MeXaHuKe

NmMnynbe mMaTepuaabHON TOYKM (Tea), CUCTEMbl MaTepHabHBIX ToueK. MMmysbe
CWJIBI ¥ U3MEHEHUE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITyJIbca. PeakTHBHOE ABUKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckas sHeprus MmaTepuaibHOM Touku. Teopema 00 ”3BMEHEHNH KHHETUYECKON
DHEPIUH.



[TorenunanbHas sHeprus. l[loTeHiumanpHas 3Heprus ynpyro aedopMHUpPOBAHHOU
npyxuHbl. [loTeHIIManbHAs SHEPTUs Tela BOJIU3HM MOBEPXHOCTU 3EMIIH.

[ToTeHMaIbHBIE U HEMOTEHITUAIbHBIE CUJIbL. CBS3b Pa0OTHI HEMOTCHIIMAIBHBIX CHII C
M3MEHECHHEM MEXAHUYECKOW PHEPruM CUCTEMbl Tejl. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBAa M IPAaKTHYECKOE TMPUMEHEHHE: BOJOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBIKCHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHOW YHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopHule pabonuvl

N3ydenne abCOMIOTHO HEYIPYTOro yaapa ¢ MOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanne cBA3U pabOTHI CUJIbI ¢ U3MEHEHHEM MEXaHWYECKOM PHEPruM Tejia Ha
IpUMepe PaCTHKEHUsI PE3NHOBOTO JKI'yTa.

Paznen 3. MoJsiekyasipHas pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIC TOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKONH TEOPUU U HX OIBITHOE
obocHoBaHue. bpoyHoBckoe aBmxenue. uddysus. Xapakrtep ABUKEHUS U
B3aMMOJICHCTBUS YaCTHUI] BeulecTBa. MoJieiu CTpOEHHUSI ra30B, JKUIKOCTEN U TBEPABIX TEN U
00OBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX Mojelield. Macca u pa3Mepbl MOJIEKYIL.
KosnmuecTBo Bemnectra. [locrosHnas ABoraspo.

TemnmoBoe paBHOBecue. Temnepatypa u e€ nzmepenue. [lkana remneparyp Lenbcus.

Mopens wuaeansbHOro rasza. OCHOBHOE YpPaBHEHHE MOJIEKYJIAPHO-KUHETHYECKOU
TEOpUM HJEaTBHOTO raza. AOCONIOTHAs TeMmIeparypa Kak Mepa CpelHeld KMHETHYECKOU
DHEPrUU TEIUIOBOrO ABMKEeHUs 4dactul rasa. lllkana temnepatryp KensBuna. ['a3oBbie
3aKkOHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon J[lanbToHa. HM3ompoueccel B
UJICIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpeacTaBlieHHe
M30IPOLIECCOB: U30TEPMa, U30X0pa, N300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, OKA3bIBAIOIIME JAUCKPETHOE CTPOCHHE BellecTBa, (GoTorpaduu MOJIEKYJ
OPraHUYECKUX COCIUHECHUM.

OmnwiTel 10 U PYy3UN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKEHHUSL.

Mogens onsita llTepHa.

OnbIThI, 1OKA3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOIO B3aUMOACHCTBUS.

Mogens, HILTIOCTPUPYIOLIAas IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/[a.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HJI€aJIbHOTO Ira3a, H30MPOLECCHI.



Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

Omnpenenenue mMacchbl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpeHul o0bEma
KOMHATBI, JABJIICHHUS U TEMIIEPATypPhl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXY TTapaMeTPaMU COCTOSIHUS pa3pEKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepmoanHaMuueckasi cucteMa. BHyTpeHHS S3HEPTUSI TEPMOAUHAMUYECKON CUCTEMBI
u crnocobsl e€ uaMeHeHus. KomudecTBo TeroTel M pabora. BHyTpeHHsst sHEprus
OJHOATOMHOT'O MIEAJIBLHOrO ra3a. Buapl Tennonepenadn: TEIONPOBOJHOCTh, KOHBEKIIUS,
W3JIydeHUEe. YJelbHasg TEIUIOEMKOCTh  BemiecTBa. KoauuecTBO  TEIIOTHI  IpHU
TerIonepeaaye.

[Tonsitue 06 annadatHom mpouecce. [lepBoiit 3akoH TepMoauHaMuku. [Ipumenenue
MEPBOr0 3aKOHA TEPMOJIMHAMUKH K u3ompoleccaM. ['paduueckas uaTepnperanus padboThl
rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeroBble Mamuubl. [IpuHUUMIBL AecTBUS TeruioBbIX MammH. [IpeoOpasoBanus
DHEPrUu B TEIUIOBBIX MaminHax. KoadduimeHT noae3Horo AeHCTBUS TEMIOBOW MAITUHBI.
[ukn KapHo u ero kod>(p¢UIMEHT MOJIE3HOTO ACUCTBHUS. DKOJIOTHYECKHE MPOOIEMbI
TETIO3HEPTETUKH.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIh BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEN PHEPTUU Tejla MPU COBEPIICHUHN PaOOTHI: BBUIET MPOOKH U3
OYTBUIKU MOJI IEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue »(upa B JJATYHHOU TPyOKe MyTEM
TpeHUs (BUACOIEMOHCTPALIMS).

N3meHenue BHyTpEeHHEH SHEpTrUn (TeMIlepaTyphl) Teja Mpu Terionepeaayde.

OnpeIT 10 a1abaTHOMY PACHIUPEHHIO BO3TyXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopgenun mnapoBoil TypOWHBI, ABUTATENs] BHYTPEHHETO CrOpaHUs, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenpbHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u KoHaeHcanus. Mcnapenue u kumneHue. AOCOMIOTHAs W
OTHOCUTEJIbHAA  BIAXHOCTh BO3Ayxa. HacelmeHHbld mnap. YenpHas  TemiaoTa
napooOpa3oBaHusl. 3aBHCUMOCTh TEMITEPATyPhl KATICHUS OT JTaBJICHHUS.

Teépnoe Tteno. Kpuctamnmuyeckue u amopdHble Tena. AHH3OTPONUS CBOMCTB
kpuctamoB. JKungkue kpuctauibl. CoBpemeHHble Matepuanbl. [lnaBnenne wu
KpUCTaJTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumarus.

YpaBHeHuUE TEII0BOTO OajiaHca.

TexHuyeckre yCcTpoiCcTBa U MPAKTHUYECKOE NPUMEHEHHUE: TUTPOMETP U TICUXPOMETP,
KUIOPUMETP, TEXHOJOTHHM TMOJYyYEHUS] COBPEMEHHBIX MaTepuajioB, B TOM YHCIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.



Jlemoncmpayuu

CBOICTBa HACBIIIEHHBIX apOB.

Kurnienue npy noHM>KEHHOM J1aBJICHUH.

CriocoObI M3MepeHus BIAKHOCTH.

HaOnronenune HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEILIECTBRA.
JleMoHCTpalus KpUCTaioB.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3MepeHre 0THOCUTEIHLHOM BIIa)KHOCTU BO3AYXa.

Paznen 4. JiaekTpoauHaMHUKAa

Tema 1. Inekmpocmamuka

OnekTpuzanus Tela. DJIEKTpUYecKuil 3apsan. [[Ba Bua SIEKTPUUECKUX 3apsiioB.
[IpoBOAHUKH, IUAIEKTPUKUA W TOIYNPOBOJHUKHU. 3aKOH COXPAHEHHS AJICKTPUUYECKOTO
3apsja.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToueuyHbll 3ieKTpUYEcKUU 3apsii.
DnekTpudeckoe mnoJie. Hanpssk€HHOCTh 3eKTpuueckoro noiisd. [lpuHuun cynepno3uiiuu
ANEKTpUUYECKUX noJiel. JIMHNU HanpsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.

PaGora cun snekrpocratrueckoro mojia. IloTeHuuan. Pa3HOCTh MOTEHIMANOB.
[IpoBOOAHUKM U OUANEKTPUKUM B  DBIEKTPOCTATHUYECKOM moiie. [udnexkrpuueckas
MPOHUIIAEMOCTb.

DnekTpoEMKOCTh. KonaeHcaTop. DIeKTpOEMKOCTB IIIOCKOTO KOHAEHCATOPA. DHEPIrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuyeckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHHUE: AJIEKTPOCKOIIL, AIEKTPOMETD,

JIEKTPOCTATUYECKAas  3alluTa,  3a3eMJICHHE  DJIEKTPONpPUOOpOB,  KOHJIEHCATOD,
KONMPOBAJIbHBIN aIlapar, CTPYWHBIN IIPUHTED.
Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUS dIEKTPOMETPA.

B3auMopencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[1poBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTAaTHYECKAs 3alIUTA.

JIA3JIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH ILUIOCKOTO KOHJAEHCAaTopa OT IUIOIIAJH IUIACTHH,
PACCTOSIHUSI MEXAY HUMU U JUJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHEH CaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3Mmepenune 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31exkmpuueckuii mok. Toku 6 paznuunvix cpeoax

DONEKTPUYECKUN TOK. YCJIOBHS CYIIECTBOBAHMS 3JIEKTPUUYECKOrO TOKa. MCTOUHHMKHM
toka. Cuna Toka. [locTOsSIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 1151 ydacTKa LETH.



DJIEKTPUYECKOE  CONPOTUBJIIECHUE.  YJIEIbHOE  CONPOTUBJIEHHUE  BEUIECTBA.
[TocnenoBaTenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEITMHEHUE IPOBOIHUKOB.

Pabota snextpuueckoro Toka. 3akoH J[xoyins—JleHa. MomHOCTh 3JIEKTPUYECKOTO
TOKA.

DONEeKTPOABMXKYLIAsl CUIIA U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHMKA TOKa. 3akoH Oma
JUTSl IOJTHOM (3aMKHYTOM ) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNEeKTpOHHAsT MPOBOJUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCTb CONPOTHBIIECHUS
METAJJIOB OT TemmepaTypbl. CBEpXIpOBOIUMOCTb.

DNeKTpUYeCKUid TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MMyYKOB.

[TomympoBoguuku. CoOCTBEHHAss W TPUMECHAs MPOBOJUMOCTH IOJTYTPOBOJTHUKOB.
CaoiictBa p—n-niepexoja. [loaynpoBoAHUKOBBIE PUOOPHI.

DIEKTPUYECKUN TOK B pACTBOPAX M PACIUIaBaX AJIEKTPOIUTOB. DIEKTPOIUTHYECKAS
JTACCOLMALINS. DIIEKTPOIIHU3.

DJEKTpUYECKUA TOK B Ta3ax. CaMOCTOSITEIbHBIM W HECAMOCTOSTEIBHBIA pa3psii.
Mounus. [1na3ma.

TexHn4eckrue yCTpOWCTBA U IPAKTUYECKOE MPUMEHEHUE: aMIEPMETP, BOJIBTMETD,
peocTaTr, UCTOYHUKU TOKa, DJEKTpOHArpeBaTelbHbIE MPHUOOPHI, AIEKTPOOCBETUTEIHHBIC
MpUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUO]1, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJYIIPOBOAHUKOBBIN IO/, TaJTbBAHUKA.

Jlemoncmpayuu

N3mepenune CUiIbl TOKa U HaIIPSIKEHUS.

3aBUCUMOCTh COINPOTUBJICHUS LUWJIMHAPUYECKUX NPOBOAHUKOB OT JUIMHBI, MJIOLIAIH
MIONIEPEYHOT0 CEYEHUS U MaTeEpHUaA.

CmMemaHHOe COeTMHEHNE ITPOBOIHUKOB.

[Ipsmoe  uU3MepeHue  JIIEKTpOABMXKYIIEHM  cwibl.  KopoTkoe — 3aMbIKaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTh COMTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil v MPOBOJAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJAMMOCTD AUO/A.

Yuenuueckuii akcnepumenm, nabopamopmsvie padomul

N3ydeHne cMEmaHHOro0 COEIMHEHUS PE3UCTOPOB.

N3Mepenue HJIEKTPOABMKYIIEH CHJIbI MCTOYHHKA TOKA W €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

HabGmronenne ammekTpoimsa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usnku 6a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS ¢ YUETOM
COJICPKATENIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTHUKH, OMOJIOTHM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.



Meoicnpeomemmnule nonsamusi, CBA3aHHbIE C U3yUYEHUEM METOJ0B HAy4YHOTO TIO3HAHMUSL:
SIBJICHUE, HAy4YHBIN (DaKT, TUIIOTE3a, (pU3nUecKasl BEIMUUHA, 3aKOH, TeOpus, HAOIIOACHHE,
HKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHUe CHUCTEMbl ypaBHEHWH, JuHEHHas (QyHKUMs, napadorna,
runepbomna, ux rpapuKd U CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHHYC, KOCHHYC,
TAQHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX IIPOEKLIUU
Ha OCU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

buonocus: wmexanumdeckoe [BIKEHHE B KUBOM mpupone, auddysus, ocMoc,
TEIJIOOOMEH JKUBBIX OPraHu3MOB (BUABI TEIUIONEpPENAUYH, TEIUIOBOE PABHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B dKUBOU IPUPOJE.

Xumusi: JUCKPETHOE CTPOEHHME BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEJ, KHUJIKOCTEH U Ta3os,
AIIEKTPUYECKUE CBOMCTBA METAJNIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, TalbBaHUKA.

I'eocpaghus: BIaXKHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeoOpa3zoBaHUE JBUKEHUM C HMCHOJIb30BAHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, ITOAIINUITHUKY, UCIIOJIB30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHUKE
(pakera, BOIOMET M Jpyrue), JABUraTeslb BHYTPEHHErO CropaHHs, IMapoBas TypOHHa,
OBITOBOM  XOJIOAWJIBHHMK, KOHIMIIMOHEP, TEXHOJIOTMH [OJYYEHUS COBPEMEHHBIX
MaTepHaioB, B TOM YHCJIE HAHOMATEpUaJOB, U HAHOTEXHOJOTUH, JJIEKTPOCTATUUYECKas
3aIlNTa, 3a3eMJICHUE AJIEKTPONPUOOPOB, KCEpOKC, CTPYHHBII IIPUHTED,
3JIEKTPOHArpeBaTeNbHbIE TPUOOPHI, FJEKTPOOCBETUTENIBHBIE TPUOOPHI, ralbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoguHamMuKa

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuThl. B3auMoaelcTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoE I0JI€.
Bekrop MarHuTHOM WHAyKuuu. [IpuHOMO Cyneprno3svuvu MAarHUTHBIX IOJIeW. JIMHuM
MAarHUTHOM HWHAYKUMW. KapTuHa JWHUNA MArHUTHOM HMHAYKIWU TIOJS TOCTOSIHHBIX
MarHUTOB.

MarauTtHo€e 1osie NpOBOAHMKA C TOKOM. KapTuHa TMHMI MHIYKIIMA MarHUTHOTO OIS
JUIMHHOTO MPSIMOTO MPOBOJAHUKA W 3aMKHYTOTO KOJBLEBOTO MPOBOAHUKA, KATYLIKH C
TokoM. OnbIT DpcTena. BzaumoaeiicTBre NpOBOJJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaynb W HampaBiieHHE. [[BH>KEHUE 3apsHKEHHOW 4YacTULbI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuibl JlopeHa.

SIlBneHue AIEeKTPOMAarHUTHOM HMHAYKIUU. [IOTOK BEKkTOpa MarHMTHOM WHAYKLHH.
DNEKTPOJBHXKYILAs CUJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAYKINK Dapajest.

Buxpeoe anekTprudeckoe nojue. ISKTPOABMKYILAS CHila UHAYKIMU B IPOBOJAHUKE,
JBUKYIIEMCS TTOCTYIIATEJIbHO B OJHOPOJAHOM MAarHUTHOM IOJIE.

IIpaBuiio Jlenna.

NHyKTUBHOCTD. fIBJI€HNE CAMOMHIYKIIUU. DIEKTPOABUKYIIAS CUJIa CAMOUHTYKIIUH.



DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHUYeCKre YCTPOMCTBA U MPAKTUYECKOE IPHMEHEHHE: TOCTOSHHBIE MAarHUTHI,
AJEKTPOMArHUTHI, 3JIEKTPOJIBUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHL], MHYKIMOHHAS
MCYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmonencTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh  DJICKTPOJBMKYIIEH CHJIBI MHIYKIIMA OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomeol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u I1eKmMpoOMAZHUMHbIE KOJ1€0AHUA

KonebarenbHast cucrema. CBOOOJIHBICE MeXaHMYECKHE KoJjieOaHus. ['apMOHHMUYECKHe
kosneOanus. Ilepuox, yactora, ammiautyna u ¢asza kosnebaHui. IIpyXUHHBIN MasTHUK.
MarteMaTuyeckuii MasTHUK. YpaBHEHHE TapMOHMYECKHX KoseOanui. IlpeBpaiienue
SHEPrUM NMPU TAPMOHUYECKUX KOJICOAHUSAX.

Koneb6arenbupiii koHTYyp. CBOOOIHBIE AJEKTPOMATHUTHBIE KOJIEOAHHS B HICATTLHOM
K0JIe0ATEeIbHOM KOHTYpe. AHAJIOrus MEXIy MEXaHHYECKHMMH M 3JIEKTPOMAarHUTHBIMU
kojeOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHUSI OHEPrUM B  HUACAIBHOM
KoJie0aTeIbHOM KOHTYpE.

[IpencraBiaenne o 3aryxalIIUX KoJieOaHUAX. BbIHYXIEHHbIE MEXaHUYECKUE
kosieOanus. PezoHanc. BeiHyKIeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMsI.

[Iepemennsbiii Tok. CHHYCOWJANbHBI NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO
TOKA. AMIUIMTYTHOE U JIEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanrcdopmarop. [Ipon3BoacTBo, mepenava u moTpedIeHUE AEKTPUIECKONU SHEPTUH.
DKOJIOTUYECKHE PUCKHA NPH MPOU3BOACTBE 3JIEKTPO3HEpruu. KynapTypa MCHOJIb30BaHUS
AIIEKTPOIHEPTUM B TIOBCEIHEBHOM JKU3HH.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: DIJIEKTPUUYECKUU 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JIMHUM dJIEKTPOIIepeaay.

Llemoncmpayuu



HccnenoBanue mapamMeTpoB — KoJjeOaTenbHOM  CUCTEMbl  (IPYXUHHBIA WK
MaTEeMaTHYECKUN MasITHUK).

HaGmronenne 3atyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYXJACHHBIX KOJIEOaHUN.

Habnronenue pezoHanca.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnwiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKAa M HAaIpPsDKEHHUS OT BPEMEHH) JUIS
AIIEKTPOMATrHUTHBIX KOJICOAHU.

Pe3oHaHc npu nocneaoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH WHIYKTUBHOCTH
Y KOHJIEHCATOpa.

Mopnenb TMHUY 3JIEKTpoNepe1ayn.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomuol

HccnenoBanre 3aBUCUMOCTH MEPUOAA MANbIX KOJEOaHUW rpy3a HA HUTU OT JJIMHBI
HUTHU U MaccChl rpy3a.

HccnenoBanre NMEPEMEHHOTO TOKA B LENM W3 IIOCIENOBATEIBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUMHbLE 60JIHbL

Mexanuueckue  BOJIHBL, ycloBHs — pacnpoctpaneHusa. Ilepuwoa.  Ckopocthb
pacnpocTpaHeHus U JyiHa BOJHBL. [Tonepeunblie u npoaosibHbIe BOJIHBL. MHTEpdepeHIus u
TUpaKUs MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMAarHUTHbBIE BOJHBL. Y CIOBUS H3JIYYEHHUS DJIEKTPOMATHUTHBIX  BOJIH.
B3aumHasa opueHrauus BekTopoB E, B, V B snexrtpomarnutHoil BosHe. CBolcTBa
ANEKTPOMATHUTHBIX BOJIH: OTpPa)X€HUE, NpeJoOMJICHUE, NoJigpu3anus, Audpakuus,
unTepdepenius. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIxana 3J1eKTPOMarHUTHBIX BOJH. [IpMeHEHNE 3IEKTPOMATrHUTHBIX BOJIH B TEXHHUKE
U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHUA. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKkue yCTpOMCTBA W INPAKTUYECKOE IPUMEHEHHE:  MYy3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPAa3BYKOBas JUAarHoCTHKa B TEXHUKE W MEAMUIMHE, pajap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesegoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U MPOOJIBHBIX BOJIH.

Konebmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnrogenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOMW pE30HAHC.

Habmroienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M YacCTOTOM
KoJIe0aHMil.



HccnenoBanre CBOWMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPAXEHUE, NPEIOMIICHHUE,
noJisipu3anys, 1uPpaxkuus, THTEpPEpeHIHs.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpssMonuHeHOE pacIpOCTPaHEHHE CBETA B OJHOPOIHOMU
cpene. Jlyu cBera. ToueuHbIN HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus ceta. [locTpoeHne n300paxxeHui B MIOCKOM
3epKale.

[Ipenomnenue cBeta. 3aKOHbI MPEIOMIICHUS CBeTa. AOCOJIOTHBIM IMOKa3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroia noJHOro BHYTPEHHETO
OTPAKECHMUS.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cBeta. Lser.

Cobwuparonyie U pacceuBaroniye JuH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHHUE U
onTHYECKass cuja TOHKOW JMH3BL. llocTpoeHne wu300pakeHwii B coOuparomux u
pacceuBaromux JmH3ax. GopMysia TOHKOU JTMH3BL. Y BEJIMYEHUE, 1aBAEMOE JTMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Untepdepenuus cera. KorepeHTHbIE HCTOYHHUKHU. Y CIIOBUS
HAOJIOICHUST MAaKCUMYMOB M MHHHUMYMOB B HWHTEPPEPEHIIMOHHOMW KapTHHE OT JABYX
CHUH(a3HBIX KOTEPEHTHBIX HICTOUHUKOB.

HMudpakuus cBera. JudpakuumoHHas peméTka. YcClIoBUE HAONIOACHHS TJIaBHBIX
MaKCHUMYMOB TP MaJ€HUU MOHOXPOMAaTUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpoNCTBa U MPaKTHYECKOE MPUMEHEHHE: OUYKH, JTyna, oroamnmapar,
MPOCKIIMOHHBIA anmapaT, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(PaKIIMOHHAsS
pEETKA, MOJISIPOULL.

Jlemoncmpayuu

[IpssMonMHEIHOE pacpOCTPaHEHUE, OTPAXKEHUE U MTPEIOMIIEHHE cBeTa. OnTHYecKue
pUOOPBHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanrie CBOMCTB N300payKEHUH B JIMH3AX.

Mopenu MUKpocKorna, TeJIeCKomna.

Habmronerune natepdepeHIny CBeTa.

Habmronenune nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUIBI0 MPU3MBI.

[Tomyyenue ciexTpa ¢ MOMOIIBIO AUGPAKIIUOHHON PEIIETKY.

HabGnronenue nonsipusaiuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenure nokazaresns npeioMeHUs CTEKIIa.

HccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3znen 6. OcHOBBI crIeIHAJILHOI TEOPUU OTHOCUTEIbHOCTH



['panuibl TPUMEHUMOCTH KJIACCUUECKOW MeXaHuku. I[locTynarsl cnennaibHOM
TEOPUH OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOMYJISI CKOPOCTH CBETA B BAKyyM€, TPUHIIUIT
OTHOCHUTEJIBHOCTH DHUHINITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEeIJICHUE BPEMEHU U COKPAIICHUE JITTUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs3b MacChl C SHEPTHUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTUIBI. DHEPTHS TTOKOSI.

Paznea 7. KanToBasi pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3HEpruu PoOTOHA C €ro YacTOTOH. DHEprus u
UMITYJIBC (DOTOHA.

OtkpeiTrie u uccnengoBanue (ororddexra. Ombitet A. I'. CromeroBa. 3aKoHBI
doToapdexra. VYpaBHenue OiHmTerHa 18 GoTodPdexra. «KpacHas rpaHHIIa»
dboTtoaddexra.

Hasnenne cBera. OnbiThl I1. H. Jlebenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuyeckue ycTpoiucTBa U MPaKTUYECKOE TPUMEHEHHE: (DOTOAIEMEHT, (POTOIATUHK,
COJIHEUHasi ObaTapesi, CBEeTOIUOI.

Jlemoncmpayuu

®doTo3(dQheKT Ha YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. Omnbitel Pesepdopna mo paccessHUIO o -YacTHIIL.
[Tnanerapnas mogens atoma. [loctynarel bopa. M3nyuenue u nornomnieHue GOTOHOB MpU
IIEPEXO0/IE aTOMa C OJJTHOTO YPOBHSI SHEPTUM Ha Npyrou. Bunel ciektpoB. CiekTp ypOBHEU
SHEPIUM aTomMa BOAOPOAa.

BosHoBblE cBoMicTBa wyactull. Bomuel ae bpouna. KopnyckyisspHO-BOITHOBOM
JTyaJIu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIM aHaIu3
(ceKkTpocCKoI), Ja3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

Habmonenue nuHeRvaThiX COEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopmvie padomul

HaOmronenue muHe4aToro crnekTpa.

Tema 3. Amomnoe a0po



OKCIEPUMEHTBI,  JOKa3bIBAIOIIHUE  CJIOKHOCTb  CTpoeHus  saapa.  OTkpbiTHE
paanoaktuBHOCTH. OmnbiTel Pesepdopna mo ompeneneHuro cocraBa paguoaKTUBHOIO
u3nyuyenus. CpoiictBa anb(da-, OeTa-, raMMa-u3ayyeHus. BiusHue paanoakTMBHOCTH Ha
JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HeUTpoHa. HykionHas monens sapa I'eiizenOepra—lBaHeHKo.
3apsan sapa. MaccoBoe unciio sapa. M30Tomnsl.

Anbda-pacnaa. ODIEKTPOHHBI M MO3UTPOHHBIA OeTa-pacman. I'amMMa-uzimyuyeHue.
3aKOH paJMOaKTUBHOIO pacnaja.

OHeprus CBA3M HYKJIOHOB B sifipe. Saepueie cuibl. JledekT macchl spa.

Snepnbie peakuuu. [lenenue u cuHTE3 AI€P.

SAnepuwiii peaktop. TepmosiaepHbii cuHTe3. [IpobiieMbl W TEPCHEKTUBHI SACPHOM
DHEPreTUKU. DKOJIOTHYECKUE aCIIEKTHI SIICPHON DHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHaameHTanbHbIe B3auMoeicTBus. EqMHCTBO (pr3nueckoil KapTUHBI MHpa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: JO3UMETp, Kamepa
Bunbcona, sinepHblil peakTop, aTOMHas 6oMoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOIINX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JjieMeHTBI ACTPOHOMUU M ACTPOPUZNKHU

Otanbl pa3BUTUS acTpOHOMHH. lIpukiagHOE M  MHUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMHH.

Bup 38€31H0T0 HeOa. Co3Be3aus, IipKue 3BE3/bI, INIAHETHI, UX BUIUMOE JBUKCHUE.

CosiHeuHas cucrema.

Connne. ConHeyHass akTUBHOCTh. McTounuk sHeprun CoJiHIA W 3BE31. 3BE3ABI, UX
OCHOBHBIE€ XapaKTEPUCTUKU. [narpamMma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTBY. 3BE3bI
TJIaBHOM MOCJIEI0BATEIBHOCTH. 3AaBUCUMOCTh «Macca — CBETUMOCTBY» JJIs1 3BE3] TJIABHOU
MOCIIEIOBATENLHOCTH. BHyTpeHHee cTtpoenue 3BE37. COBpPEMEHHBIE MPEICTABICHUS O
MPOUCXOXKIACHUU U HBOOIMKA COTHIIA U 3BE3/1. DTallbl )KU3HU 3BE3]I.

Mneunsiii [IyTs — Hama ["anaktuka. [lonoxxenune u auxkenue ConHua B ['anakTuke.
Tunbl ranakTuk. PagroranakTuky U kBazapsl. YEpHBIE ABIPHI B siApaxX rAJIAKTHK.

Bcenennas. Pacinpenue Beenennoit. 3akon Xa06ia. Pazoeranue ranaktuk. Teopus
bousbiioro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpoOaemMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaOmronenuss HEBOOPYKEHHBIM  TJIa30M C  HUCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN NJIsl ONpEENICHHs] MOJI0KEeHN HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1usg CeBEepHOro MOJIyIIapus U IPKUE 3BE3/bI.



HaGmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.

O60o01maoIee MOBTOPEHHUE

Ponb pu3uku U acTpOHOMUM B SKOHOMUYECKOW, TEXHOJIOTHYECKOM, COIMAIbHOU U
ITHYECKON cdepax NeATeTbHOCTH YENOBEKa, POJib U MECTO (M3HKH M aCTPOHOMHH B
COBPEMEHHOW Hay4dHOH KapThHE MHpa, poib (usmueckoi Teopun B (POpMHpPOBAHUH
IpeICTaBICHUN 0 PU3NYECKON KapTHUHE MUPA, MECTO (PU3NUECKOM KapTUHBI MUpPA B 00111EM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kjacce oCymIeCTBIsIETCS ¢ YUETOM
COJIEPKATENIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTHUKH, OMOJOTHH, XUMUH,
reorpauu U TEXHOJIOTUH.

Meoswcnpeomemuvie nouamus, CBSI3aHHbBIE C U3yYEHUEM METOJIOB HAYYHOT'O MO3HAHMUS:
SABJICHUE, HAYYHbIA (DAKT, runore3a, Gusnveckas BeIMYMHA, 3aKOH, TEOpHsi, HAOII0AeHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pemieHUE CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIUU:
CHUHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUI'OHOMETPUYECKOE TOXKAECCTBO,
BEKTOPbl U MX IPOEKUMH HA OCH KOOPJAMHAT, CJIOXKEHHUE BEKTOPOB, MPOU3BOJHBIC
AJIEMEHTAPHBIX (YHKIMN, TPU3HAKK MOA00USI TPEYroJIbHUKOB, OINpECICHUE IUIONaan
IJIOCKUX (puryp u o0b€ma Ted.

buonoeus: >nekTpuyeckue sSBICHUS B )KHBOU MPUPOJIE, KoJieOaTeIbHbIC IBUKCHUS B
YKUBOM IPUPOJIE, ONITUUECKUE SIBJICHUS B )KUBOU MPUPOJE, NEHUCTBUE paJUallui HA )KUBbIE
OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasd CTPYKTypa TBEPHABIX TEN,
MEXaHU3Mbl 00pa30BaHUs KPUCTATUIMUECKOMN PEIIETKH, CIEKTPAIbHBIN aHAJIH3.

l'eocpaghusa: MarHUTHBIE TIONIOCA 3EMJIH, 3aJIEKM MArHUTHBIX Py, (POTOChEMKA
3€MHOM MOBEPXHOCTH, MPEACKA3AaHUE 3EMIICTPSICCHHU.

Texnonoeusa:  JNTHHUM  DJIEKTPONEpPENad, TIEHEPATOp  NEPEMEHHOrO  TOKa,
3JIEKTPOJABUTATEIIb, UHIYKIIMOHHAS T€Yb, Pajap, PaauoNpUEMHUK, TEIEBU30pP, aHTCHHA,
tenedon, CBU-neub, mpoeKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHUKA, COJTHEYHas OaTapesl.



ININTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHoro npeamera «dusnka» Ha ypoBHE CpETHET0 00111ero 00pa3oBaHus
(6a30BBIii  YpOBEHB) JOHKHO OOECHEYHUTHh JOCTHKEHUE CIEAYIOIUX JIUYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTelIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHUS y4yeOHOro mnpenMera «®Du3MKa» JOJKHBI
OoTpaxxaTb  T'OTOBHOCTh W  CIIOCOOHOCTh  OOydYaroumxcsi  pyKOBOJCTBOBATHCA
chOpMHPOBAaHHONW BHYTPEHHEH TMO3WIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX YOEKICHUN, COOTBETCTBYIOIINX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO OIbITa U OIbITa
JNEATEIBHOCTH B IIPOLIECCE peajr3alld OCHOBHBIX HANpPaBJICHUNM BOCHUTATEIbHOU
NEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIUM OOYdYarOMIErocsi Kak aKTUBHOIO H
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

IIPUHSTHE TPaAULIMOHHBIX 00111e4eI0BEYECKUX T'YMaHUCTUYECKUX 151
JEMOKPAaTUYECKUX LIECHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPAXIAAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYTIPABJIICHUU B 00pa30BaTEIbHON OpTaHU3alINHY;

YMEHHUE B3aUMOJICMCTBOBATh C COLIMAJIBHBIMU MHCTUTYTAMU B COOTBETCTBUHU C UX
(GYHKIMSIMHU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUUCKOMN TPaXKIaHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILLIEHUE K TOCYAaPCTBEHHBIM CUMBOJIAM, TOCTUKEHHUSAM POCCUHMCKUX
Y4YEHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYyallMl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATEIIbHOCTU YYEHOI0;

OCO3HAHME JIMYHOTO BKJIaJ1a B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAsg O3CTETHUKY HAy4YHOIO TBOPYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K pasnuHbiM cdhepaM mpodecCHoHATBLHON NeATeIbHOCTH, B TOM YKCIIE
CBSA3aHHBIM C (PU3MKOW M TEXHHKOH, YyMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymyrieit
podecCuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;



TOTOBHOCTB M CIIOCOOHOCTH K 00Pa30BaHMIO U CaMOOOPa30BaHUIO B 001acTU (PUBUKH
HAa NPOTSHKEHUU BCEU )KU3HMU;

6) IK0JIOrHYeCKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTH 3KOJOTUYECKON KYJIbTYphl, OCO3HAHHE IT100AIbHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIEM;

IJTAHUPOBAHKE U OCYILECTBICHHUE JEUCTBUAN B OKPY>KAIOIIEH CPE/I€ HA OCHOBE 3HAHUS
L[eJIed yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIipeHre OIbITa JIEATEIbHOCTU HSKOJIOIMUECKON HAIpaBJIEHHOCTH HAa OCHOBE
MUMEIOIINXCS 3HaHUH 1O (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HU3NUECKOIN HAYKU;

OCO3HaHUE IICHHOCTH HAy4YHOW JESITeNIbHOCTH, TOTOBHOCTh B IMPOLECCE H3YyUEHUS
(U3HUKH OCYIIECTBIISATH MPOCKTHYIO U UCCIIEOBATENBCKYIO 1€ATENbHOCTh HHANBUAYTbHO
U B TpyTIIIE.

METAIIPEIAMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUSA
ba3oBble 1ornyeckue AecTBUA:

CaMOCTOSATENbHO (OPMYJIMPOBATH U AKTYAJIM3UPOBATH IPOOJIEMyY, paccMaTpUBaTh €
BCECTOPOHHE;

OTIPEIETIATH 1IeNIN ACATEeIHLHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTIKEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUHS B PACCMATPUBAEMBIX (PU3NUYECKUX
SBJICHUSIX;

pa3zpabaThiBaTh IUTAaH peHICHUS MPOOJEMBI C Y4YETOM aHalu3a HMMEIOIIUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JAESITEIHbHOCTh, OILEHWBATh COOTBETCTBHE pE3YyJIhTATOB
1[EJISIM, OLICHUBATh PUCKU TIOCIIEICTBUMN ACATEIBHOCTH;

KOOPJIMHUPOBATh W BBITIOJNHATH PabOTy B YCIOBUSX PEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILICHNE TIPH PEIICHUH )KH3HCHHBIX MPOOJIECM.

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:

BJIQJCTh HAYYHOHW TEPMHUHOJIOTHEH, KIIOYEBHIMH TIOHATHUSMHA W  METOJaMU
buznueckoil HayKu;

BJa/IeTh HABBIKAMHU Y4YEOHO-MCCIICIOBATETILCKOM M TMPOEKTHOW MACSITENbHOCTH B
o0nacTu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY TTOMCKY METOJ/IOB
perieHus 3a1a4 GU3NIECKOro COIepKaHUsl, MPUMEHEHUIO PAa3IUYHBIX METOOB MTO3HAHUS,

BJIQJICTh BUJIAMHU JICATEIHHOCTHU TI0 TIOJTyYEHUIO HOBOTO 3HAHUS, €T0 WHTEPIPETAIINH,
npeoOpa3oBaHUI0 U MMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX CHUTYaIUsAX, B TOM YHCIE MPHU
CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;



BBISIBJIATh IPUYMHHO-CIIECTBEHHBIE CBS3M M aKTyaJIM3UPOBATH 3a7a4dy, BbIIBUIATh
TUNOoTe3y €€ PElIeHHs], HAXOAUTh apryMEHThI 1JIs JOKAa3aTeIbCTBA CBOUX YTBEPKACHUI,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PELLICHUS;

aHAJIM3UPOBATh IOJYUYEHHBIE B XOJI€ PELICHMs 3a/ayd Pe3yJIbTaThbl, KPUTHUECKU
OLIEHUBATbh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U POPMYIUPOBATH COOCTBEHHBIE 331a4U B 00Pa30BATEIbHOM JESTEIBHOCTH,
B TOM YHCJIEe IPU U3YYCHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

yMETb IEPEHOCUTh 3HaHUSA 1O  (pU3MKE B  NPAKTHUECKYylO  001acTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX IPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, I0IyCKAIOIINE albTepHATUBHBIEC PEILICHUS.

PabGora ¢ nnpopmanueii:

BJIQJIETh HAaBBIKAMHU TMOJYy4YeHUs HHPOpMalMK (U3UUECKOTO COJAEpKAHUS U3
HMCTOYHMKOB pa3HbIX THUIOB, CaMOCTOSITENIBHO OCYILIECTBJIATh TOHMCK, AaHAJIU3,
CUCTEMATHU3allMI0 M UHTEpIpeTanuio WHGOPMaluu pa3iuyHbIX BHJIOB U (QOopM
IIPE/ICTABIICHHS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

HCIIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B
pELIEHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3ALMOHHBIX 33]1a4 C COOII0ACHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH OE€30MacHOCTH, THMTHUEHBI, pPeCcypcocOepeKeHus,
MPaBOBBIX U AITUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 6€30MacHOCTH;

CO371aBaTh TEKCThl (PU3UYECKOIO COJIEPKAHMS B Pa3IMYHBIX QopMarax ¢ y4éToM
Ha3HauYeHHUsT HMHPOpPMALUMU W 1EJEBOM ayAUTOPUH, BBIOMpas ONTUMAIIbHYIO (opmy
MPEACTABICHUS U BU3yaIU3allUU.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE JeHCTBUA:

OCYLIECTBJIATH OOILIEHNE HA YPOKax (PU3HKHU U BO BHE-YPOUHOU ESITEIbHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHGIUKTHBIX CUTyallui U CMATYaTh KOHQIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM S3BIKOBBIX
CPEACTB;

NOHUMAaTh U UCTIOJIb30BATh IPEUMYIIECTBA KOMAHIHON U UHAUBUAYaJIbHON paboThI;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUN C YUETOM OOLIUX MHTEPECOB
Y BO3MOKHOCTEMN KayKJ0T0 YiIeHa KOJUIEKTHBA;

IIPUHAMATh L€ COBMECTHOM NESATEIBbHOCTH, OPTaHU30BbIBATh U KOOPIANHHUPOBATH
JNIEUCTBUSA O €€ NOCTMIKEHUIO: COCTABIIATH IUIAH JEUCTBUN, PACIIPEAEIATH POJIM C YUETOM
MHEHUN YYaCTHUKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOMN pabOTHI;

OLICHHMBAaTh KayeCTBO CBOETO BKJIaJa M KaXJIOT0 y4YacTHHKA KOMaHAbl B OOIIMI
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/yiaraTb  HOBBIE  IPOEKTHI, OLEHWBATh MAEH C TO3ULUHUHA HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;



OCYIICCTBIIATD IMO3UTUBHOC CTPATCITHYCCKOC IMOBCACHHC B PA3JIMYHBIX CUTYyaAlHIX,
IMPOABJIATH TBOPUYCCTBO U B006pa>1<eHHe, OBITh HWHHUIIMAaTHBHBIM.

PeryasiTuBHbIC YHHBepCcaJbHble y4eOHbIE 1eHCTBUS
Camoopranusanms:

CaMOCTOSITENIbHO OCYIIECTBISATH O3HABATENbHYIO JEATEILHOCTh B 007acTH (PU3UKH
U aCTPOHOMUHU, BBISIBIISITH MPOOJIEMBI, CTAaBUTh U (DOPMYJIUPOBATH COOCTBEHHBIE 3a/a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELIEHUS PACUETHBIX M KAYECTBEHHBIX 3a/ad,
IJIaH BBITOJHEHMS MPAKTHYECKOU pabOThI C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IPEATIOYTECHNM;

JABaTh OLICHKY HOBBIM CUTYalHsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUIH;

JieJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelIeHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO 3PYAULMU B o0nacTu (PU3HKH,
MOCTOSIHHO MOBBIILIATh CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHTyalUsIM, BHOCHTb KOPPEKTHBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BJa/IeTh HAaBBIKAMM IIO3HABATENIbHOM pedieKCMM KaK OCO3HaHUS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUr [JIsl OLEHKH CHUTyaldH, BbIOOpAa BEPHOIO
pelIeHMUs;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEIICHHMS 10 UX CHUXKEHUIO;

IPUHUMATh MOTHUBBI M apTyMEHTBI IPYTUX IIPU aHAIU3E PE3YJIbTaTOB ACSATEIbHOCTH;

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX MPU aHAIU3€E PE3YyJIbTaTOB ACSATEIbHOCTH;

MPU3HABaTh CBOE MPABO U NPABO JPYTUX HA OLIMOKHU.

B mpormecce NOCTHMKEHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHMS INPOrPaMMBI IO
(bu3uKe ISl YPOBHS CPEAHETO 00Iero 00pa3oBaHus y 00y4aroMXCsi COBEPIICHCTBYETCS
AMOIIMOHAJIBHBIN MHTEIJIEKT, IPEANOIaralommnii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMUMAaTh CBOE HMOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPAaBJICHUS pa3BUTUS COOCTBEHHOW AMOIIMOHAILHON cdepbl, ObITh
YBEPEHHBIM B ce0e;

CaMOpETYJINPOBaHUs, BKIIIOYAIOIIETO  CAaMOKOHTpPOJb, YMEHHE [PUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJEHUE, CIIOCOOHOCTh aalTUPOBATHCS K AMOLIMOHATbHBIM
M3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTUBALIMH, BKIIFOUAOIIEH CTPEMIIEHHE K JOCTHKEHHUIO LIEJIN U YCIEXY,
ONTHUMH3M, UHULIUATUBHOCTh, YMEHHUE I€UCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh TOHUMAaTh AMOLMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTHIBATh €ro MpU OCYIIECTBICHUH OOLIEHUS, CIOCOOHOCTh K COUYYBCTBHIO U
CONEPEKUBAHHUIO;



COLIMAJIbHBIX HABBIKOB, BKJIOYAIONIMX CIIOCOOHOCTH BBICTPaMBATh OTHOILIEHUS C
APYTUMHU JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonuy oOyuenuss B 10 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y O0YUaIOIIUXCsl YMEHUIA:

JEMOHCTPUPOBaTh HAa TMPUMEPAX poOJdb U MeCcTO (UMK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOU KAPTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKN U TEXHOJIOTUH,
B IIPAKTUYECKOM ACSATEIBHOCTHU JOIEH;

YUUTBIBaTh TPAHULIbI IPUMEHEHUS U3YUEHHBIX PU3NUECKUX MOJIEJIEH: MaTeprallbHas
TOYKa, WHEpIHUAIbHAs CUCTEMA OTCYETA, a0CONIOTHO TBEPAOE TEJIO, WJEATbHBIA ras,
MOJEJIA CTPOEHUS Fa30B, JKUJKOCTEN U TBEPBIX TEJI, TOUEUHBIN AIEKTPUUECKUH 3aps]l IPU
peneHn (pU3NYECKHX 3a/1ay;

pacno3HaBaTh (pU3HUECKUE sIBIEHUS (IIPOLIECCH) U OOBSCHATH X HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJISPHO-KMHETUYECKOM  TEOpUM  CTPOCHMS  BEIIECTBA U
ANEKTPOJUHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE TMPSMOJMHEHHOE JBUKEHUE,
CBOOOJHOE TaJCHUE TeJ, JTBHKEHHUE MO OKPY>KHOCTU, MHEPLUS, B3aUMOJICUCTBHUE TEIl,
a1 ¢y3usi, OpOyHOBCKOE JIBMKEHHE, CTPOCHUE KUAKOCTEH U TBEPIBIX TEJ, U3MEHEHUE
o0béMa Ted MpH HarpeBaHWU (OXJIAXAECHWUHU), TEIJIOBOE pABHOBECHE, HCIApEHUE,
KOHJICHCAlWs, TUIABJICHUE, KPUCTAUIN3alUsl, KUIICHUE, BIAKHOCTh BO3/YyXa, IIOBBIIICHUE
JABJICHUS Ta3a MpPU €ro HarpeBaHUM B 3aKPBITOM COCYZE, CBSI3b MEXIY NapameTpaMmu
COCTOSIHHS ra3za B M30MPOLECCaX, AJIEKTPU3ALIUS Tell, B3AUMOJECHCTBUE 3apsI0B;

OMHUCHIBATh MEXAaHUYECKOE JIBIKEHUE, UCHOJb3ysd (U3NYECKUE BEIUYUHBL:
KOOpJIMHATA, IIyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, Cuja, UMITYJIbC
Tena, KUHETHUYeCKas JHEeprus, NOTEHLHAJIbHAs »JHEprus, MexaHudeckas padora,
MEXaHU4ecKass MOUIHOCTb; MPU OMUCAHUU NPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICH
UCIIOJIb3YEMBIX BEJIIMYMH, HUX OOO3HAUYCHUS U E€JUHULBI, HAXOAUTh (HOPMYJIbI,
CBSI3bIBAIOIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

ONMCHIBATh U3YUYEHHBIE TEIUIOBBIE CBOWCTBA TEJN W TEIUIOBBIE SIBJICHUS, MCIOJb3Ys
(du3nUecKue BEIIMYMHBI: JaBJICHUE ra3za, TEMIepaTypa, CPeIHsAs KUHETHUYECKash SHEePIrus
Xa0TUYECKOTO IBMXKEHUS MOJIEKYJI, CPEAHEKBAIPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TETJIOTHI, BHYTPEHHSSI SHEprusi, paboTa raza, KOA((UIMEHT TMOJE3HOTO EeUCTBUS
TEIUIOBOTO JIBUTATENs; TPU OIMUCAHUM MPABWIBHO TPAKTOBATh (U3MUYECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAUYEHUS U EOUHUIBI, HAXOAUTh (OPMYJIBL,
CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEJIMUYMHAM;

ONMKCHIBATh M3YyUYEHHBIE JJIEKTPUUYECKHE CBOWMCTBA BEUIECTBA M DJIEKTPUUYECKUE
ABJIEHUST (IIPOLIECCHI), MCHOIb3Ys (PU3MUECKHE BEJIMYUHBL: JJIEKTPUUYECKUN 3apsf,
AIEKTPUYECKOE MOJIE, HANPSHKEHHOCTD MMOJIS, MOTEHLMAN, Pa3HOCTh IMOTEHUIUAIOB; IPH
ONMKMCAHUM MPABUIBHO TPAKTOBATh (DU3UUYECKUU CMBICI HMCHOJb3YEMbIX BEJIMYUH, HX
0003Ha4YEeHUs U EIUHMIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (U3HYECKYIO
BEJIMYMHY C APYTMMH BEJIMYNHAMY;



aHAJIM3UPOBATh (PU3MUECKUE MPOIIECCHI U SBICHUS, UCTIONB3YS (PU3NUECKHE 3aKOHBI
W OpUHIUNOBL 3aKkoH BcemupHoro Ttsarorenus, |, |l m Il 3axkonsr HeroToHa, 3axoH
COXpaHEHUsI MEXAHMYECKOW »HHEPruu, 3aKOH COXPaHEHUs MMIYJbCa, MPUHLIHUI
CYNepIO3UlIMA CHJI, TPUHLUI PABHONPABUS HMHEPLUHAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHHUSI BEIIECTBAa, T'a30BbI€ 3aKOHBI, CBS3b
CpeaHell KWHETHYECKOW OHHEPrHuH TEeIJIOBOTO JBMKEHHS MOJEKYJl C abCONIOTHOMN
TEMIIEPAaTypoi, MEPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMsS JJIEKTPUUYECKOTO
3apsana, 3akoH KysoHa, mpu 3TOM pasnuyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BhIPAKEHUE U YCIIOBUA (IPaHULIbI, 007aCTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHIMIBI JEHCTBUS MAaIIUH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3ianyaTrh YCIOBHS UX 0€30MacCHOT0 UCIOIb30BaHU B TOBCEIHEBHOM KU3HH;

BBITIOJTHATH YKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SBICHUN U TIPOIIECCOB C
HCIIOJIb30BaHUEM TPSAMBIX M KOCBEHHBIX H3MEpPEHHH, MpU 3TOM (OpMYJIMPOBATH
npobsieMy/3aauy M TUIOTE3y Y4E€OHOro »HKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYA0BaHUS, TPOBOAUTH ONBIT U (POPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATH MPSIMbIE M KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEIMYMH, TPU ITOM
BbIOMpATh ONTUMAJIbHBIHN CIIOCO0 U3MEPEHHUS U UCII0Ib30BaTh U3BECTHBIE METOABI OLIEHKU
MOTPEIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTU MEXIY (PU3NYECKUMHU BEJIMUYMHAMHU C HMCIIOJIb30BAaHUEM
NPSIMBIX W3MEPEHHH, TP 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATh PE3yJIbTaThI
MOJTy4YeHHOW 3aBUCUMOCTH (PM3MUECKUX BEIMYUH B BUAE TaOnWIl U TpaduKOB, JeIaTh
BBIBO/JIbI 110 pe3yJIbTaTaM MCCIIEIOBaHMS;

co0roaTh npaBuia 0€30MacHOro TpyAa MPU NPOBEACHUH UCCIIEIOBaHUM B paMKax
y4e0HOTO JKCIEPUMEHTa, y4eOHO-UCCIIEeOBATENFCKON M TMPOEKTHON IESITEIbHOCTH C
WCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOHUCTB U TAO0OpaTOPHOTO 000pYA0BaHNS;

pemath pacuy€THbIE 3aJa4d C SIBHO 3aJaHHOW (PU3WYECKOW MOJENbI0, MCIOJIB3Ys
¢u3znueckue 3aKOHbl M TPUHIUIBI, HA OCHOBE aHalM3a YCJIOBHS 3aJayd BBIOMPATH
(U3UYECKYIO0 MOJIEIb, BBIICTSATh (PU3NUECKUE BETUYUHBI U ()OPMYJIbI, HEOOXOUMBIC IS
e pemieHus, MPOBOJUTH PacUYEThl M OLIEHWBATH PEATbHOCTh IMOJTYYCHHOTO 3HAYCHUS
(hbU3nYECKOM BETUUYUHBI,

pelath KayeCTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMUECKU HENPOTUBOPEUUBYIO
LENOYKY PacCy’KICHHI ¢ OTOpOi Ha N3YUYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PHU3HUECKUE
SIBJICHUS;

UCTIONB30BaTh TPU PEIICHUH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HWH(OpPMAIMOHHBIC
TEXHOJIOTHH IS TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMN U TTPEICTABICHUS yIeOHOM
YU Hay4yHO-TIONMYJSIpHOM HH(OpMALKK, TMOJYYEHHONM U3 pa3iMyHbIX HCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOJIyYyaeMy0 HHPOPMAIIHIO;

NPUBOJUTH TPUMEPHl BKJIaJa POCCHUHCKUX M 3apyOCKHBIX YYEHBIX-(H3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIETO MUpPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B TMOBCEIHEBHON KHU3HU IS
oOecrieueHrs O€30MACHOCTH TMpH OOpallleHuHd C MNOpudbopaMH W TEXHUYECKUMU



YCTpOMCTBaMH, ISl COXPAHEHHUS 3A0POBbS M COONIONCHHS HOPM 3KOJOTHYECKOTO
MOBEAECHHUS B OKPYKAIOLIEH CPEJIE;

paboTath B IPYyIIE C BHINOJIHEHUEM PA3IMYHBIX COIMANBHBIX POJIEH, MIaHUPOBATH
paboTy rpymbl, pallMOHATIBLHO PACHPENesiTh 00SI3aHHOCTH U IJIAHUPOBATH J1€ITEIbHOCTh
B HECTAHJAPTHBIX CUTYyalUsX, aJ€KBaTHO OLICHMBATh BKJIAJ KaXXJOTO U3 YYaCTHUKOB
IPyIIIbI B pELIEHUE pacCMaTpUBAEMOU MPOOIEMBI.

K xoHny o0yuenuss B 11 kJiacce mpeIMeTHbIE pe3yibTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib M MecTo (GU3UKM B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOU KAPTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUH,
B MIPAKTHUUECKON NEATEIHHOCTH JIIOJIEH, IETOCTHOCTh U €AMHCTBO (PU3NYECKON KapTUHBI
MUpa;

YUUTHIBaTh I'PAHUIBl MPUMEHEHUS HU3YUYCHHBIX (PU3MUECKUX MOJENEH: TOUYEUHBIN
ANEKTPUYECKUI 3aps], Jyd CBETa, TOUYCYHBIM MCTOYHUK CBETA, AJI€pHAs MOJENIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTIO sJ]Ipa MPH PEIICHUH (PU3NYECKHX 3a]1ay;

pacro3HaBath puznueckue siBJIeHUs (IPOIECChl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKM W KBAHTOBOM (DU3MKHU: 3JIEKTpUYECKas MPOBOJUMOCTb, TEIIOBOE,
CBETOBOE, XWMHYECKOE, MAarHUTHOE JEHCTBHUA TOKA, B3aWMOJCHCTBUE MAarHUTOB,
ANIEKTPOMATrHUTHAs WHIYKLHsA, JEHCTBHE MAarHUTHOIO IIOJS HAa IPOBOJHUK C TOKOM H
IBYDKYIIUWUCS 3apsifl, JJIEKTPOMAarHUTHbIE KOJE€OaHHsT W BOJHBIL, MPSAMOJUHENHHOE
pacupoCTpaHEHUE CBETa, OTpPaKEHHUE, MPEIOMIIEHHUE, UHTeppepeHius, audpakuus u
MoJIsIpy3aIisl CBeTa, Aucrepcus cBera, (orodnekrpuyeckuili dddext (potorddexr),
CBETOBOE JABJICHHE, BO3HMKHOBEHHME JIMHEMYAaTOro CIEKTpa aroMa BOJOpPOAA,
€CTECTBEHHAs U UCKYCCTBEHHAs paluOaKTUBHOCTb;

ONKCHIBATh M3YYEHHBbIE CBOWCTBA BEUIECTBAa (BJIEKTPUYECKUE, MArHUTHbBIE,
ONTHYECKHUE, BIEKTPUUYECKYI0 MPOBOJUMOCThH PA3IMYHBIX CPEd) U DIIEKTPOMArHUTHbBIC
ABJIEHUS (TMPOLIECCHI), UCIOJB3YSl (PU3UUYECKUE BEIMUYMHBL: 3JIEKTPUUYECKUHN 3apsijl, cuiia
TOKa, DJJEKTPUYECKOE HANPSDKEHHUE, DSJIEKTPUYECKOE CONPOTUBIIEHUE, Pa3HOCTh
MOTEHIMAJIOB, 3JIEKTPOABIKYIIAs CUjia, padoTa TOKAa, MHIYKLIKS MAarHUTHOTO MOJIs, CUjla
Awmnepa, cuna JlopeHla, WHAYKTUBHOCTb KATYLIKH, DHEPrUsl DBJIEKTPUUYECKOTO M
MarHMTHOTO TOJIEH, MEepUoJl U YacToTa KoyiebaHUil B KoyeOaTeIbHOM KOHTYpE, 3apsl U
CHJIa TOKa B MPOIECCe TapMOHMYECKUX JIIEKTPOMATHUTHBIX KojieOaHu#, (OKycHOe
paccTOSIHUE M ONTHYECKas CWIa JIMH3bI, IpPU OINHWCAHUM IPABHIBHO TPAKTOBATh
(bu3MYEeCKU CMBICT UCIOJIb3yEMbIX BEJIMYUH, UX 0003HAUYEHUS U €JUHUIIbI, YKa3bIBaTh
(GbopMyIbl, CBSI3bIBAIOIIME JAaHHYIO (PM3HUECKYIO BEIUUHUHY C IPYTUMH BEJIMYMHAMU;

ONUCHIBATh M3YUYCHHbIC KBAHTOBBIC SIBJICHHUS W MPOILIECCHI, UCOIb3Ys (pusnueckue
BEJIMYUHBL: CKOPOCThH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA CBETA, SHEPTHUS
Y UMITyJIbC (POTOHA, MEPUOJ MOTypaciaja, SHEPrusl CBsI3U aTOMHBIX siJiep, IPU ONKUCAHUU
MPaBUJILHO TPAKTOBATH (DU3UUYECKUN CMBICIT UCIIOJIb3YyEMbIX BEJIMUUH, UX 0003HAUYCHUS U
€AVHUIIBI, YKa3bIlBaTh (OPMYJIbl, CBS3BIBAIOIINE AAHHYIO (DU3UYECKYIO0 BEJIMYHUHY C
APYTUMHU BETMYMHAMH, BBIYUCIIATH 3HAYEHUE (PU3NUECKON BETTMUMHBI,

aHAJIM3UPOBATh (PM3MUECKUE MPOLIECCHI U SBIEHUS, UCTIONB3YS (PU3NUECKHE 3aKOHBI
Y NPUHLUIBL 3aKOH OMma, 3aKOHBI MOCIEA0BATEIbHOIO U MapajluieIbHOTO COEIUHEHUS



MPOBOJHUKOB, 3akOH Jlxoyis—JleHna, 3aKOH 3JEKTPOMATHUTHOW WHAYKLIHWH, 3aKOH
MPSMOJIMHEWHOTO PacHpOCTPAHEHUsI CBETA, 3aKOHbl OTPAXKEHHS CBETA, 3aKOHBI
NpeJIOMJIEHUs] CBETa, yYpaBHeHHME OWHIITeHHa s QororddexTa, 3aKOH COXpaHEHUs
SHEPIuH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPAaHEHUS JIEKTPUUECKOTO 3apsi/ia, 3aKOH
COXpaHEHHUs] MACCOBOT'0O YHMCIIA, MOCTyJaThl bopa, 3aKOH paJnoakKTUBHOIO pacnaia, Ipu
ATOM Pa3INYaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €0 MAaTEMAaTHYECKOE BHIPAKCHUE U
ycaoBus (TpaHullbl, 0071aCTH) TPUMEHUMOCTH;

ONPENEIIATh HAIMpPAaBICHUE BEKTOpPA WHIAYKIMH MAarHUTHOTO TOJISI IPOBOJHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTh W OMHUCHIBATh M300pa)K€HWE, CO37aBAEMOE IUIOCKHM 3€pKajioM, TOHKOU
JINH30M;

BBITIOJTHATH KCIIEPUMEHTHI 110 UCCIICTOBAHUIO (PU3UUECKUX SIBJICHUHN U MIPOIIECCOB C
WCIIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX HW3MEPEHMM: Npu 3TOM (HOPMYITUPOBATH
npoOjemMy/3agady W THUIIOTE3y Y4YeOHOro »SKCIEpUMEHTa, CcOOMpaTh YCTAaHOBKY U3
MPEI0)KEHHOTO 000PY1I0BaHUS, TPOBOAUTH OTBIT U (POPMYITUPOBATH BHIBO/IBI;

OCYILIECTBIIATh MPSMbIe U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, PHU 3TOM
BBIOMPATHh ONTUMAIBHBIN CITIOCOO U3MEPEHUS U UCIIOJIb30BATh U3BECTHBIE METOIbI OIEHKH
MOTPEIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIUYUH C HCIOJIB30BAHUEM MPSIMBIX
M3MEpPEHUN: TIPU HSTOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATH pPE3yJIbTaThl
MOJTYYEHHOU 3aBUCUMOCTH (DU3WUYECKUX BEJIWYUH B BUJE TaOIUIl U rpaduKoB, JenaTh
BBIBO/IbI 110 PE3YJIbTaTaM UCCIEAOBAHNUS;

coOmro/1aTh MpaBuiia 6€30MacHOTO TPY/ia MPY MPOBEACHUHN UCCIICIOBAHUM B paMKax
y4eOHOT0 SKCIEePUMEHTa, y4eOHO-UCCIIEIOBATEIbCKOM M TMPOEKTHOW ACSTEILHOCTH C
HCIIOJIb30BaHNEM U3MEPUTEIIbHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYI0BAHMUS;

pemath pacuy€THBIC 3a/laud C SIBHO 3aJaHHOM (DU3UYECKOW MOJEINIbIO, MCIOJIb3Ys
¢u3nYecKkue 3aKOHbI M TPUHIUIIBI, Ha OCHOBE aHajlu3a YCIOBUS 3a/Jaud BHIOMpATH
(U3UYECKYIO0 MOJIEIb, BBIIETSATh (PU3NUECKHE BETUYHHBI U (hOPMYJIbI, HEOOXOIUMBIE JIs
e€ pelieHus, MPOBOJUTh PAacu€Thl U OLIEHUBATH PEATBHOCTH MOJYYEHHOTO 3HAYCHHS
(hbU3nYECKOM BETUUYUHBI,

pelmaTh KayeCTBEHHBIE 3aJlauyd: BBICTPAMBATH JIOTMUYECKA HENPOTUBOPEUMBYIO
IIETIOYKY PACCYKJICHUI C OTIOPON HA M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (hU3UIECKUE
SIBJICHUS;

UCIIOJIb30BaTh TIPU PEIICHUH YYEOHBIX 3aJa4 COBPEMEHHbIE WH(OpPMAIIMOHHBIC
TEXHOJIOTUH JISl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIMU U TIPEACTABICHUS YICOHOM
U HAy4YHO-TIOMYJISIPHOW WH(OpMaIMK, TMOTYYEHHONM W3 PAa3IUYHbIX HCTOYHHKOB,
KPUTUYECKH aHATTM3UPOBATH MOTydaeMyr0 HHPOPMAIIHIO;

OOBSICHSATh MPUHIMIBI JICUCTBUS MAaIIUMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pasyinyaTh yCIOBUS UX 0€30MMacHOT0 UCIOIh30BAHUS B OBCEAHEBHOM KU3HHU;

NPUBOJIUTh MPUMEPHI BKJIaJla POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHUH;



UCTIOJh30BATh TEOPETHYECKUE 3HAHWUSA MO (U3UKE B IMOBCETHEBHOW KHU3HH IS
oOecrieueHrss 0O€30MACHOCTH TMpH OOpallleHuHd C MNOpudopaMH W TEXHUYECKUMU
yCTpOMCTBAMH, JJISi COXPAHEHHs 3JI0POBbS W COOJIOAEHHS HOPM OSKOJOTHYECKOTO
TIOBE/ICHUSI B OKPYIKAOIIEH Cpeie;

paboTaTh B TPyIIE ¢ BHIMOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATH
paboTy rpyNIIbl, PAIIMOHAIBFHO PACIPECIIsTh OOS3aHHOCTH U ITAHUPOBATH JIEATEIILHOCTh
B HECTaHJAPTHBIX CHUTYalUsAX, aJIEKBATHO OIICHWBATh BKJIAJ KaXJIOTO W3 YYaCTHUKOB
TPYIIIBI B PEIICHHE PACCMAaTPUBACMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuoreka [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Pa3nen 4. JIEKTPOANHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazaeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
59 MexaHu4eCKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 bubnnorexa [IOK

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

4.3 ATOMHOE PO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 nggll//lr?:;(szgr(:};chQ?c
Uroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHHUE
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB JJIeKTPOHHBIE
Ne ara ugposbie
. Tema ypoka Beero Jlf::;io .I{Ii:::l fl[3yqe1mﬂ :)Iﬁlt)l)aI;OBaTeJILHbIe
padoThbI padoTbI pecypcbl
1 ®usuka — Hayka o npupoze. Hayunbie METOABI MO3HAHUS 1 bubnuotexa [JOK
OKPY’KaroIllero MUpa https://m.edsoo.ru/ff0c32e2
Poinb 1 MecTO Gpu3nKu B OpMHUPOBAHUN COBPEMEHHOMN
2 Hay4YHOU KapTUHBI MUPA, B MPAKTUYECKOM JESITEIILHOCTH 1 bubmmorexa LIOK
moneii. BXOTHON KOHTPOID. https://m.edsoo.ru/ff0c33e6
3 Mexanudeckoe aBuxeHrue. OTHOCUTEIbHOCTh MEXaHUYECKOTO 1 bubnunoreka [JOK
neukeHus. [lepemenienue, CKOpocTb, yCKOpPEHHE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE PSIMOJIMHEMHOE ABUKEHUE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c372e
bubnmnoreka [JOK
6 CBoOoaHoe magenue. Y cKopeHrue cBOOOHOTO MaIeHUs 1 https://m.edsogru/ff0c39cc
2 KpuBonunelinoe aBnxenue. J[BrmkeHne MaTepuanibHON TOUKH 1 bubmuorexa [JOK
10 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
8 [Ipunaiun otHocuTensHOoCTH [anunes. MHepuuanbHbie 1 bubmuotexa [JOK
cucreMsl orcyera. [lepssiii 3akoH HeroToHa https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuna. [Ipunnun cynepno3uiiuu cui. Bropoi 1 bubnmoreka [JOK
3aKkoH HproTOHA [u1s1 MaTepraabHON TOUYKH https://m.edsoo.ru/ff0c3be8
10 Tpernii 3akoH Hpr0TOHA 7151 MaTEpUAIIBHBIX TOYEK 1 bubmmorexa LIOK

https://m.edsoo.ru/ffOc3be8
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1 3akoH BceMupHOro Tsarorenus. Cuna tspkectu. [lepBast bubnmoreka [JOK
KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yrpy Y https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Koadpdumuent tpenus. Cuna conpoTHBICHUS bubnunoreka [HOK
[IpY JIBUKEHUU TEJIA B )KUJIKOCTHU WJIU ra3e https://m.edsoo.ru/ffOc3f76
[ToctynaTenbHoe U BpamareabHOE ABMKEHHUE aOCOTIOTHO
14 TBEpAOro Teaa. MomeHnT cuisbl. I1nedo cuibl. YciaoBus bubmmorexa [IOK
P ' ' https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPIOTO TEa
Nmmynbe MaTepuaibHOW TOYKH, CUCTEMbBI MaTepUAIbHBIX
15 Touek. Miynbe cuiibl. 3aKOH COXpaHEHUs UMITYJIbCa bubmmorexa LOK
] Y i P FHRCa: https://m.edsoo.ru/ff0c43d6
PeaktuBHOE ABMKEHUE
PaGota u momrHOCTE critbl. KuneTndaeckas sHeprus
16 MaTepuaabHOIi ToukH. Teopema 00 U3MEHEHUH KUHETUUECKONH bubmmorexa LOK
P + Ho0P https://m.edsoo.ru/ff0c4502
SHEPTUU
[Torentnmansuas sHeprus. [loTeHnanpHas SHEPTHs YIIPYTO
17 nehopMUPOBAHHOM NMPYKUHBL. [loTeHIMaNbHAs SHEPTUA Tea bubmmorexa LOK
pMHp Py ' P https://m.edsoo.ru/ffOc461a
BOJIM3U OBEPXHOCTH 3eMIIU
[ToTeHnmanpHbIe U HEMOTEHIMAIBbHBIE CUJIBI. CBSI3b Pa0OTHI
. bubmuorexa [JOK
18 HETIOTEHIIMAIBHBIX CUJI C ”3MEHEHUEM MEXaHUYECKOU SHEPTHH
. https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUU
JlaboparopHas padota Ne 1 «MccnenoBanue cBsizu pabOTHI
19 CWJIBI C UBMEHEHUEM MEXaHUYECKOI SHEPTUU Tella Ha IpUMeEpe
paCTsKEHUS PE3UHOBOTO KIYTa»
20 KonrtponsHas padora Ne 1 o teme «Kunemaruka. /Ilunamuka. bubnnoreka [JOK
3aKOHBI COXPAHEHUSI B MEXAHUKEY https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KHHETUYECKON TEOPUH. bubnmnorexa [JOK

Bbpoynosckoe nuxenue. {ubdyzus

https://m.edsoo.ru/ffOc4dc2
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XapakTep IBUKEHHUS U B3aUMOJECHCTBUS YaCTHULl BELLIECTBA.

22
Mopenu cTpoeHHS Ta30B, )KUJIKOCTECH U TBEPIBIX TEI
23 Macca monekyi. Konngectso BemecrBa. [locrosiHHas
ABoraapo
24 TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana
temmneparyp Llenbcust
bubmuoreka [JOK
25 Wneansusiii raz B MKT. OcHoBHoe ypaBHeHne MKT
A yp https://m.edsoo.ru/ffOc4fde
AGcomtoTHas TeMIepaTypa Kak Mepa cpeiHeil KUHEeTHYeCKOn
26 SHEPTUU IBHKEHMS MOJIEKYJ. YpaBHeHHEe MeHaeneeBa- bubmorexa HOK
p . YL p https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3akoH JlanmpToHa. ['a30BbIC 3aKOHBI
08 JlaGopaTopHas padora Ne 2 «McciaenoBaHue 3aBUCUMOCTH
MeX/1y TapaMeTpaMy COCTOSHUS Pa3pEKEHHOTO ra3a
29 M3omporieccel B HI€aIbHOM Ta3e U UX rpaduyeckoe bubmuoreka [JOK
MpEJCTaBICHUE https://m.edsoo.ru/ffOc570e
BHyTpeHHss SHEeprus TEpMOJAMHAMAYECKOW CUCTEMBI U
30 crtoco0nI €€ n3MeHenus. KonnuecTBo TermioTsl U paboTa bubmorexa [JOK
’ P ’ https://m.edso00.ru/ff0c5952
BHyTpeHHSIsSI SHEpTHUs 0JTHOATOMHOTO HJICATHHOTO Ta3a
bu6mmoreka [JOK
31 KontponbsHas padora 3a 1 moiryroaue
P p YTOR https://m.edsoo.ru/ff0c5¢36
Bune! Tenonepenaun. Y nenpHast TEIIIOEMKOCTD BEILIECTBA.
32 KomnuecTBo TEILIOTHI IPH TEILIONEpegaye. AnradaTHBIN bubmorexa LOK
p p ' https://m.edsoo.ru/ff0c5c36
poIiecc
33 [TepBsIii 3aKOH TEPMOAMHAMHUKY U €T0 IPUMEHEHUE K bubmuoreka [JOK
n3omnpoleccam https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTs niporieccoB B mpupoae. Bropoit 3akon bubmuorexa [JOK

TCPMOJAUHAMUKHN

https://m.edsoo.ru/ff0c6230
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bubmuorexa [JOK

35 [Tpunmun nevicreus u KII/{ TenmoBoi MamuHbl https://m.edsoo.ru/F0c600a

36 Huxn Kapno u ero KITJI

37 DKosornyeckue npoOIeMbl TEIIO3HEPTETUKH

38 O6o6maromuit ypok «MomnekynsipHas ¢pusnka. OCHOBBI bubnmoreka [JOK
TEPMOJIUHAMUKHU» https://m.edsoo.ru/ff0c6938

39 KonTponbnas padota Ne 2 o reme «Monekymnsipaas Gpu3uka. bubnmoreka [JOK
OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50

40 [TapooOpazoBanue u KoHAeHCaNws. VcriapeHne u KuleHue Etlffsj?;lr(r)f:;(sigroulllffOCGSbG

41 AOCOTIOTHAS M OTHOCUTENIbHAS BIIAYKHOCTH BO3/yXa. bubnnoreka [JOK
Haceiiennsiit nap https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucramnuueckue u amopdHsbIe Tena.

42 AHU30TpONUS CBOMCTB KpUCTAILIOB. JKUKHE KPUCTAIIIBI. bubmmorexa [JOK
CoBpeMEHHEIE MATEPHALI https://m.edso00.ru/ff0c65f0

43 [InaBnenue u kpucramumzanus. Y AenbHas TEIUIOTa IUIaBICHUS. bubnnoreka [JOK
Cyb6numarnus https://m.edsoo.ru/ff0c6708

bubnnoreka [JOK

44 VYpaBHeHMe TEII0BOro OanaHca httos://m.e dsogru IF0C6820

45 DnekTpu3aiys Tel. DIeKTpuueckuit 3aps. /Ba suma bubnuorexa [JOK
JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ffOc6bcc

46 [IpoBOIHMKH, AUBIEKTPUKH U MOTYIPOBOIHUKU. 3aKOH bubnmnoreka [JOK
COXpAaHEHUS IEKTPUUECKOr0 3apsiia https://m.edsoo.ru/ff0c6bcc

47 B3aumopeiictBue 3apsoB. 3akoH Kynona. ToueuHslit bubmuorexa [JOK
JIIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ce4

48 Hanpsoxénnocts anektpudeckoro nosd. [Ipunaiun bubnuorexa [JOK
CYyNEPHO3HIINU ANEKTPUUECKUX Nosieil. JINHUM HanpsskEHHOCTH https://m.edsoo.ru/ffOc6df2

49 Pabota cun anekrpoctaruyeckoro nodis. [Torennuan. Pasnocts bubnuorexa [IOK

IIOTCHIINAJIOB

https://m.edsoo.ru/ff0c6f00
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50 [IpoBOAHMKY M TUANEKTPUKH B 3IEKTPOCTATUUECKOM I10JIE. bubmmorexa [IOK
JusnekTpudeckasi HpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
N bubmmoreka [JOK
>1 DueTpoémrocts. Komaercarop https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPrust bubnunoreka [HOK
3apsHKEHHOr0 KOHJEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHas padota Ne 3 "M3mepeHne 31eKTpoEMKOCTH
KoHzaeHcaropa"
[TpuHIMnI neicTBUS U IPUMEHEHHE KOHICHCAaTOPOB,
54 KOIMPOBAJILHOTO allliapara, CTPyHHOro MpUHTEpA.
DneKTpocTaTHuecKas 3aluTa. 3a3eMJICHHE AIEKTPOIpuOopoB
DNEeKTPUYECKHUI TOK, YCIOBHSI €T0 CYIIIECTBOBAHMSI.
55 [Tocrosinubii Tok. Cuna Toka. Hanpsixenue. ConpoTuBiIeHHE.
3akon Oma a1 y4acTka uenu
[locnenoBarenbHOE, apauIEIbHOE, CMEIIAHHOE COEAUHEHNE
56 poBoAHUKOB. JIaboparopHas padota Ne 4«3yuenue bubmmorexa [JOK
https://m.edsoo.ru/ff0c74f0
CMEILIaHHOTO COEAMHEHUSI PE3UCTOPOBY
57 PaGoTta u MOITHOCTH ANEKTPUYECKOTO TOKA. 3akoH Joys- bubnmnoreka [JOK
Jlenma https://m.edsoo.ru/ff0c7838
58 3axon OMa 171 OJIHOM (3aMKHYTO# ) SJIEKTPUYECKOM 1IETIH. bubnuotexa [JOK
Kopotkoe 3aMbIkaHue. https://m.edsoo.ru/ff0c7ae0
59 JlabopaTtopnas padota Ne 5 «M3mepenne DJIC u BHyTpeHHETO bubnnoreka [JOK
COIPOTHUBIICHUSI HICTOYHUKA TOKA. https://m.edsoo.ru/ff0c8f6c
DNEeKTpOHHAsl TPOBOAUMOCTD TBEPBIX METANIOB. 3aBUCUMOCTh
60 COMPOTHUBIICHUS METAJJIOB OT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh
61 DneKTpuYecKuil ToK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX

MyYKOB



https://m.edsoo.ru/ff0c7018
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[TonmynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHAs

62 npoBoauMocTh. CBoICTBa p—N-miepexoaa 1 bubmmorexa LIOK
POBOJ ' P pexois. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
63 DIEeKTPUYECKHI TOK B pacTBOpaxX U paciuiaBax 3JEKTPOJIUTOB. 1 bubnunoreka [HOK
DNEKTPONUTHYECKAs JUCCOLUALIMS. DIEKTPOIIU3 https://m.edsoo.ru/ff0c82ba
64 DJIEKTpUYECKUH TOK B razax. CaMoCTOSTENbHBIN U 1 bubnunoreka [HOK
HECAaMOCTOSITEIbHbBIN pa3psia. Monuus. [1nazma https://m.edsoo.ru/ff0c84ae
65 DnexTpuueckre mpuOophl U yCTPOMCTBA U UX MPAKTUIECKOE 1 bubnuorexa [JOK
npuMeHenue. [IpaBuna TeXHUKH 0€30IIaCHOCTH https://m.edsoo.ru/ff0c86fc
. bubnuorexa [JOK
66 006006 C) 1
OOTAIOLITH YPOI (¢ JICKIPOAMHAMUIA https://m.edsoo.ru/ff0c88be
67 KonTponbhas padota Ne 3 1o reme «IeKTpocTaThKa. 1 bubnnorexa [HOK
ITocTOsIHHBIN 371€KTpUYECKHUM TOK. TOKH B pa3IMYHBIX CPEIAX» https://m.edsoo.ru/ffOc8a8a
PesepBHrlit ypok. KonTponbHas pabota no teme bubnnoreka [JOK
68 1
"DnexTpoauHaMuka" https://m.edsoo.ru/ff0c8c56
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KIIACC

KoaunuecTBO 4acosB

KonTp DJIEKTPOHHBIE
pakr
Ne OJIbHBI Hara uudposbie
Tema ypoka HYeCKH
n/n Bcero e u3ydyeHusi o0pa3zoBaTesbHbIE
padort pecypchbl
padoThbI
bl

1 ITocTostHHBIE MarHUTHI U KX B3aUMO/IecTBHME. MarHUTHOE MOJIE. 1 bubnnorexa [IOK
BekTop MarHuTHON MHAYKIMU. JINHUM MAarHUTHOM UHIYKIUU https://m.edsoo.ru/ff0c9778

9 MarnuTtHOe 1ojie TpOBOHUKA ¢ TOKOM. OMBIT DpcTena. 1 bubnnoreka [JOK
BzaumopeiicTBue npoBOJHUKOB C TOKOM. BXOJIHOM KOHTPOJIb https://m.edsoo.ru/ff0c98fe

3 JlaboparopHas pabota Ne 1 «/3yueHue MarHuTHOTO TMOJISI KATYIIKU 1 1 bubnnorexa [JOK
C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE€ MarHUTHOTO TIOJIsSI HA MPOBOAHKK ¢ TokoMm. Cuia Ammepa.

4 JIaGoparopnas padora NeNe 2 «MccnenoBanue neicTBUA 1 1 bubmorexa HOK

PaTOpHai p o https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha PamMKy C TOKOM»

5 JleficTBHE€ MarHWTHOTO TIOJISI HA JIBHDKYILYIOCS 3apsyKEHHYIO 1 bubnmnorexa [JOK
yactuity. Cuna Jlopenma. Pabota cusl Jlopenna https://m.edsoo.ru/ff0c9df4
DneKTpoMarHuTHas MHAYKIuA. [10Tok BeKTOpa MarHUTHOM

6 uHAyKuud. J/1C naayKkuun. 3aKoH JIEKTPOMarHuTHOW MHIYKIMH 1
®Dapanes

7 JlaGopatopHas pabota Ne 3 «VccnenoBanue sBIeHUs 1 1 bubmmnorexka HOK
ANEKTPOMATHUTHON UHIYKLIM https://m.edsoo.ru/ff0cal50
NunyktuBHOCTH. SABNeHne caMonHaykuu. IJ1C caMOMHIYKIHH.

8 DHeprusi MarHuTHOTO TOJISI KATYIIKH ¢ TOKOM. DJIEKTPOMarHuTHOE 1 bubmorexa [TOK

P Y ' P https://m.edso0o.ru/ff0ca600
nose
TexHu4eckue yCTpoicTBa U X MPUMEHEHHE: TTIOCTOSIHHBIS
9 MarHUTHI, 3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIIN 1

OJIEMCHTAPHBIX YaCTUIl, MHAYKIWMOHHAA I[1€Yb
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10 O06o6marmuii ypok «MaraHuTHoe noje. DIeKTpOMarHuTHas bubnmoreka [JOK
WHIYKIUSD) https://m.edsoo.ru/ffOcab82

11 Kontponsnast padora Ne 1 mo teme «MarautHoe nose. bubnuoreka [JOK
DNEeKTpOMarHuTHAasE HHIYKIUS https://m.edsoo.ru/ffOcad58
CBoOoiHbIe MexaHHuecKue Konebanus. 'apMoHndeckue Eu6 110K

. noInoTeKa
12 KoJeOaHus1. YpaBHEHUE TapMOHUYECKUX KoseOanwmii. [IpeBparenue
https://m.edsoo.ru/ffOcaf06
SHEPrUuu

13 JlaGopaTtopHnas padora Ne 4 «MccinenoBanue 3aBUCIMOCTH TTEpHOIa
MaJbIX KoJieOaHu Ipy3a Ha HUTHU OT JUIMHBI HUTU M MacChl TPy3a»

Koneb6arenbupliit koHTYp. CBOOOAHBIE AIIEKTPOMArHUTHBIE BuG LIOK
noinoTexa

14 KOJIeOAHUs B MJICATBHOM KOJIe0AaTeIbHOM KOHTYpE. AHAIOTHUS https://m.edsoo.ru/fOch820
MEXy MEXaHHYECKUMU M 3JICKTPOMATHUTHBIMU KOJICOaHUSIMH T '

15 ®opmyna ToMcoHa. 3aKOH COXpAaHEHMS SHEPTUU B UICAIBHOM bubnnorexa [JOK
K0JIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/ffOch9c4
[IpencraBienue o 3aTyxaromux KoneOaHusIX. BoiHyKIeHHbBIE BuG 10K

noinoTexa

16 MexaHuuyeckue kosnebanus. Pesonanc. BoiHy)aeHHbIE https://m.edsoo.ru/ffOchbgs
9IIEKTPOMArHUTHBIE KOJIEeOaHuUsI T '
[lepemennslit Tok. CHHYyCOUJANbHBIN IEPEMEHHBINA TOK. MOIIHOCTh

17 IIEPEMEHHOT0 TOKA. AMIUIMTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CHUIIBI bubmorexa LOK

P ' 4 y https://m.edsoo.ru/ffochd34
TOKa U HaNpsKEHUs

18 Tpanchopmarop. [IpousBoacTso, nepenava u noTpedaeHue
ANEKTPUYECKON SJHEPTUU

19 YCTpONCTBO U MPAKTUYECKOE IIPUMEHEHUE JIEKTPUUECKOT0 3BOHKA, bubmuoreka [IOK
reHeparopa NEpEMEHHOr0 TOKa, JIMHUM JJIEKTponepeaayd https://m.edsoo.ru/ff0cc324

20 OKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE DJIEKTPOIHEPTUU.

KynpTypa ncnonb3oBaHus 31€KTPOIHEPT UM B IOBCETHEBHOMN KU3HU
MexaHnuecKkre BOJIHBI, yCIIOBUS pacnipocTpanenus. [lepuos. BuG 10K
noInoTeKa

21 CxopocTh pacnpocTpaHeHus 1 JyInHA BOJHEL. [lonepednsie u

MMPOAOJBbHBIC BOJIHBL

https://m.edsoo.ru/ffOcca54
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3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKka. Bricota Tona. TemOp

bubnunoreka LIOK

22 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIeKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA U cKOpocCTh. [1Ikana bubnmnoreka HOK
ANEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHLMIIBI paHOCBS3U U TeNEeBUACHUA. Pa3BUTHE CPEICTB CBA3U.
Pagnomokanus
Bu6mumoteka [JOK
25 Kontponbnas padora Ne 2 «Konebanust 1 BOJTHBDY https://m.e dsoi_.[ru IF10CC6f8
26 [IpsiMonuHeTHOE pacpOoCTpaHEHUE CBETA B OJHOPOIHOM cpefe. bubmmoreka [JOK
ToueuHslil HICTOYHUK cBeTa. JIyu cBeta https://m.edsoo.ru/ff0cd350
97 OTtpaxeHue cBeTa. 3aKoHbI OTpakeHus ceta. [loctpoenue bubnnorexa [JOK
M300paKEHHI B TUIOCKOM 3€pKajie https://m.edsoo.ru/ffOcd4e0
28 IIpenomnenue ceera. [lonHoEe BHyTpEHHEE OTPaKEHHUE. bubnnorexa [JOK
IIpenenbHblil Yoy MOJHOTO BHYTPEHHETO OTPAKECHUS https://m.edsoo.ru/ff0cd7f6
29 JlaboparopHas pabota Ne 5 «3mepeHne mokazaTesst MpeoMICHHUS bubmmoreka [JOK
CTEKJIa» https://m.edsoo.ru/ff0cd67a
Jlunzel. [Moctpoenue nzodpakenuii B munze. opmysa TOHKOM
30 TUH3BL. YBenudeHue JInH3bL. JlabopaTopHas padora Ne 6 mo Teme brbmmorexa [TOK
"ccnenoBanne CBOMCTB N300paKeHuii B TuH3ax" hitgs.//m.edsoo.ru/fficddle
31 KonrtponsHas pabdora 3a 1 noixyroaue
39 Hucnepcus ceera. ClnoxHbIi coctaB 6enoro csera. LBer.
JlaboparopHas pabota Ne 7 «Habmrogenue qucnepcuu cBETay
33 Hurepdepennus cera. udpakius cera. JudpakiimonHas bubnmnorexa [JOK
pelérka https://m.edsoo.ru/ffOced22
34 ITonepedHocTs cBeTOBBIX BOJH. [Tomspru3anus ceera bromrorexa LIOK
https://m.edsoo.ru/ffOcf02e
35 OnTudeckre MpuOOPHI U YCTPOHCTBA U YCIOBUS UX 0€30MaCHOTO
MIPUMEHEHUS
36 I'panu1Ibl IPUMEHUMOCTH KIIACCUYECKON MexaHUKHU. IlocTyiaTsl bu6muoreka [JOK

crenuaibHON TCOpHUU OTHOCUTCIIbHOCTU

https://m.edsoo.ru/ff0cf862
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OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH. 3aMeIIHeHI/Ie BPCMCHH U

bubnunoreka LIOK

37 COKpAILICHUE JJTMHBI https://m.edsoo.ru/ffOcfa42
38 OHeprus U UMIYJIbC PEIATUBUCTCKOM yacTULbl. CBA3b Macchl C bubnuoreka [JOK
SHEPrUeil U UMITYJIbCOM. DHEPIUsl IOKOS https://m.edsoo.ru/ffOcfc68
39 Kontponbnas padota Ne 3 «Onruka. OCHOBBI CIIEIIMAIBHON TEOPHUH bubnmnoreka HOK
OTHOCHUTEIILHOCTHU https://m.edsoo.ru/ffOcf6f0
Bu6mumoteka [JOK
40 ®otonbl. Dopmyna [Tnanka. DHEprus U UMITYJIbC GOTOHA https://m.e dsoi_.[ru fF0ctel6
bubnnorexa [JOK
41 OtkpsiTue u uccnenoBanue pororddexra. Onwitel A. I'. Cronerosa https://m.e dso:)_.[ru -
42 3akonbl porodddekra. YpaBHenue DiHmTeHA 11 hoTodhdekTa. bubmmorexa [JOK
«Kpacnas rpanuma» porodddekra https://m.edsoo.ru/ff0d015e
43 Hasnenne ceera. OnbiTel I1. H. JIebeneBa. Xumuueckoe aeiicTBue Bbu6mmoteka [JOK
CBeTa https://m.edsoo.ru/ff0d04a6
44 TexHudeckue ycTpomucTBa U NPaKTUYECKOE IPUMEHEHUE:!
¢doTorIeMeHT, POTONATIUHK, COTHEUHAsI OaTapesi, CBETO N0/
45 Pemenue 3a1ay mo Teme « 9IEMEHTHI KBAHTOBOM ONTHKNY bubmmorexa [TOK
https://m.edsoo.ru/ff0d0302
46 Mopnens atoma Tomcona. OnbiTel Pesdepdopaa mo paccesiauro o- bubnmnorexa [JOK
yactull. [manerapHas Mozens atoma https://m.edsoo.ru/ff0d091a
bubmmnoreka HOK
47 Hocrynarst bopa https://m.edso:)_.lru/fdeOafa
48 Wznyuenue u nornoiieHue GOoTOHOB MPH MEPEX0ie aToMa ¢ OJTHOTO bubmuoreka [IOK
YPOBHs HEPIUM Ha APyroi. Buabl criekTpoB https://m.edsoo.ru/ff0dOafa
49 BonnHoBskie cBolicTBa yactul. Bosnsl ne bpoina. KopmyckynspHo- bubnuotexa [JOK
BOJIHOBOM JTyanu3M. CIIOHTAHHOE W BBIHYKJACHHOE U3JIyYEHUE https://m.edsoo.ru/ff0d0ca8
50 OtkpeiTue paguoakTuBHOCTH. OnbITH Pe3epdopaa mo bubnmnorexa [JOK
ONPEAEIIEHUIO COCTaBa PAJMOAKTUBHOIO U3JTYyUEHHUS https://m.edsoo.ru/ff0d0fd2
51 CsaoiicTBa anbda-, 6era-, raMmma-u3nydeHus. Biusaue

PaaAOaKTUBHOCTH HaA KUBBIC OPTraHU3MbI
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OTkpbITHE IPOTOHA U HelTpoHa. V3oTonbl. Anbga-pacna,.

bubnunoreka LIOK

52 DIIeKTPOHHBIN M MO3UTPOHHBIN OeTa-pacnaz. ['amMmma-usnydeHue https://m.edsoo.ru/ff0d1162
OHeprus cBA3U HYKJIOHOB B siape. S nepHble peakuuu. S nepHblil
53 peakTop. [Ipodraembl, TEPCIEKTUBBI, IKOJOTUIECKUE ACTICKTHI bubmorexa LOK
= https://m.edsoo.ru/ff0d1356
AJIEPHOMN SHEPIETUKU
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA. MeTobl
54 HaOJIIOJICHUS U PETUCTPAIIMU AJIEMEHTApHbBIX YyacTull. Kpyriblit cTon bubnmnoreka HOK
«DyHIaMeHTalbHbIe B3auMOoIeHCTBHs. ENUHCTBO u3ndeckoit https://m.edsoo.ru/ff0d0e38
KapTHUHBI MUPA»
55 Bun 3Bé3aH0ro Heba. Co3Besnus, spKue 3BE3/bl, JIAHETHI, UX
BUIUMOE ABrkeHHue. ColHeuHas cucreMa
56 Connue. Conneynast akTUBHOCTb. MicTounuk sHeprun ConHua u
3BE3T
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI TJIABHOU
S7 MocJieI0BaTeIbHOCTH. BHyTpennee crpoenue 38€31. COBpeMEHHbBIE
IIPEJICTaBICHUSI O IPOUCXO0XKIEHUH U 3BotoK CoHIa U 3BE3]
58 Muineunsii [lyte — nama ["anaktuka. [lonoxxeHue u qBrxeHue
Connua B Nanaktuke. ["anaktuku. YEpHbIE ABIPHI B APAX FAJIaKTHK
59 Bcenennas. Paz0eranue ranaktuk. Teopus bonbiioro B3pbiBa.
PenukroBoe nznyuenue. MerarainakTuka
60 Hepemennsie mpo01eMbl aCTpOHOMUHT
61 Konrtponbnas padora Ne 4 «DneMeHThl aCTPOHOMUH U
acTpOoUZUKI»
O6o06matomuii ypok. Pons ¢pu3uku 1 acTpOHOMUHU B
62 3KOHOMUYECKOM, TEXHOJIOTHYECKOM, COLIMAIbHOM M STHYSCKOMN
cdepax JIesTeIbHOCTH YeloBeKa
63 O6o06matomuii ypok. Pois u MecTo pu3NKu U aCTpOHOMHUU B
COBPEMEHHOM HAYYHOUN KapTUHE MUPA
64 Ob6o6maromuit ypok. Posib puznueckoit Teopun B popMUpOBaHUT

npeCcTaBiIeHu 0 (PU3NYECKON KapTHHE MUPA
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O6o6marmuii ypok. Mecto Gpusndeckoil KapTUHBI MUpPa B 0011IEM

65 psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TPEICTABICHUH O 1
pUpoJIe
66 PesepBHbIil ypok. MarauTHOE mosie. DIEeKTPOMArHUTHAS. WHTYKITHS 1
67 PesepBHBII ypok 1
68 PesepBHbIil ypok
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYUEHUKA

» ®usuka, 10 kimacc/ Maxummes I'.4., Byxosnes b.b., Corckuit H.H. mox pemakiueit
[TapdentreBoii H.A., AkninonepHoe obmectBo «M3aarensctBo «IIpocBemienue»

» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox penakiueit
[TapdentreBoii H.A., AkninonepHoe obmectBo «M3aarensctBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Kupuk JI.A. ®usuka-10. CamocTosTebHbIE U KOHTPOJIbHBIE paboThl. - M.: Mnekca,
2002;

Tyneunnckuit ML.E. KauectBennsle 3anaun no ¢pusuke. — M.: [Ipocsemienue, 1972;

Bonkos B.A. IToypounsie pazpabotku no ¢pusuke. 10 kinacc. — M.: Bako,2004;

PeivkeBuu A.I1. CoopHuk 3amau o pusuke. — M.:Ilpocsemenne,1992;

TumoxoB N.®. 3aueTHbie ypokH N0 (pusuke B cpeaHent mkoie. - M.: IIpocsemenue,
1989;

MapteiHoB .M., XozsiunoBa O.H. JIlunaktuueckuit marepuan no ¢usuke 10 kmace. —
M.: IIpo-cBewmenue, 1975;

[opOymun [I.A. A3Oyka pusuku. — Mxesck: Y nmyptus, 1992;

Tapacos JI.B. CoBpemenHas gu3suka B cpenneit mkose. - M: [Ipocsemenune, 1990;

Bomoroackas 3.A., Ycosa A.B. Jlumaktuyeckuit marepuan o ¢usuke: 10 ximace - M:
[IpocBeme-uue, 1992;

[ToxpoBckuii A.A. @poHTaIbHBIE TAOOPATOPHBIE 3AHATHUS MO (PU3UKE B CPEHEN IIKOJIE.
- M.: IIpocBemenne, 1970;

I'ensdratr .M. 1001 3amaua no ¢usuke. - M.:MUnekca,2004;

Koposun B.A. Marepuaisl aJis MOJTOTOBKU U MPOBEJICHHUS] UTOTOBOW aTTECTAIIUU
BBIITYCKHUKOB CPEHUX 00I1e00pa30BaTEIbHBIX YUpekKIeHu o ¢usuke. - M.:/Ipoda,
2001;

Openuuk J.E., llamam C.5. KontpoasHbie paboTsl 1o ¢usuke B 6-10 kiiaccax cpeaHei
mkoJibl. - M.: [Ipocsemienue, 1986;

MumtokoBa H.1O. S uny Ha ypok ¢usuku . 10 knacc. Dnekrpoaunamuka. - M.: Ilepsoe
ceHtsops, 2002;



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
UHTEPHET

Poccwuiickuit o6meodpaszoBatenbHbIil moptan http://experiment.edu.ru

Ennnas xomuteknus mudpoBsix o0pa3zoBareibHBIX pecypcos http://school-
collection.edu.ru

®denepanbHbIi LIEHTp HH(DOPMAITMOHHO-00pa3oBaTebHbIX pecypcoB (PLINOP)
http://fcior.edu.ru

CaiiT ais periogaBareneii pu3uky, yqammxcs 1 ux poaurteneit http://www.fizika.ru
College.ru: ®usuka http://college.ru/fizika/

["azeta «Dusukax http://fiz.1september.ru

denepanpHas 3a09Has HU3UKO-TEXHUYECKAS MIKOoJIa TP MOCKOBCKOM (DU3HKO-
TexHu4YeckoM uHcTUTyTe http://www.school.mipt.ru

Hayuno-nonynsipusiii pusnko-mMareMatuueckuii xxypHai "KBant" (ApxuB HOMEPOB)
http://kvant.mccme.ru/

[TopTan ecrecTBeHHBIX Hayk: Pusuka http://www.e-science.ru/physics

Beeaenne B nanorexuosoruu http://nano-edu.ulsu.ru

NznatensctBo BUHOM. JlabopaTopus 3uanwuii. http://metodist.lbz.ru/
3AHUMATEJIbHASI ®U3MKA B BOITPOCAX 1 OTBETAX http://elkin52.narod.ru/
KJIIACCHAS ®U3UKA http://class-fizika.narod.ru/index.htm

OU3NUKA B AHUMALIMSAX http://physics.nad.ru/physics.htm.
Y4eOHO-pa3BieKaTeIbHBIA TOPTAJ IS ASTEH, YUuTeseH, 1 poauTenei. http://nau-ra.ru/






