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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHSI Ha YpPOBHE CpEIHEro OOIIEero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUM K pe3yibTaTaM
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yIOMUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

ConepxaHue mporpaMmbl MO (puU3MKe HarpaBieHO Ha (GOpPMHUpPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHUpa oOyuarommxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEIENSIOTCS OCHOBHBIE LIETW M3Y4YEHHsS (PU3HKU HA YPOBHE CPEIHEr0 OOILEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no Qpu3MKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (U3UKK Ha 0a30BOM YpOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3yJIbTAThI M0 F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1o rojaM oOy4eHwusl.

du3nka Kak Hayka o HauOoJyiee OOIIMX 3aKOHAX NPHUPOBI, BHICTYyIMAas B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKU — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir uW acTpoHomuel. Mcmonb3oBaHHE W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNelseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIy4YeHHUsS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUM.

B ocHoBy kypca ¢u3uKHM IS YpOBHS CpeIHEro oOIIero ooOpa3oBaHMS
MOJIOKEH PAI HUJel, KOTOpPhle MOXKHO paccMaTpuBaTh KaK MPUHIMIIBI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn cenepanuzayuu. B cOOTBETCTBHMM C HEW Marepuayn Kypca (U3HUKH
oObequHEH BOKPYr (Qusnueckux Teopuid. BemymuMm B Kypce SBISICTCS
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanusi NpeaIonaraeT MCIOJIb30BaHUE
TYMaHUTAPHOTO TOTCHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U DPA3BUTHUSA
bu3MKK ¢ pa3BUTHEM OOmeCTBa, a TakkKe C MHPOBO33PEHUCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoesa npuxnaonoti wuanpasnennocmu. Kypc @usuku mpenrnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs TMOCPEICTBOM BBEICHUS DJIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CTepXHEBBIMHU JJIEMEHTaMU Kypca (U3MKU Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEJACTABICHUSAX O TMPUPOJE, T'PaHHIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CHUCTeMHO-IeSTeTPHOCTHBIN TOAXO0A B Kypce (DM3UKU peau3yeTcs: MPEexKIe
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU IESITEIbHOCTH O00YyYarolIuXcCsl.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANLHBIX KPAaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYeCKux padoT. BrijeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
TIPEIJIOKCHHBIX THITOTES.

Bonbioe BHUMaHWE YIEISACTCS PEIICHUIO PACYETHBIX M KadyeCTBEHHBIX
3amad. [Ipu 3TOM 1711 pacuE€THBIX 3a/1ad MPUOPUTETOM SIBJISIOTCS 3aJayd C SIBHO
3aJlaHHON (PU3UYECKON MOJIEIBIO, TTO3BOJISIFOIINE TPUMEHSATh U3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (U3NYECKON MONENH A CHUTYallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k marepuansbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3MKK Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus TOJDKEH U3Y4aThCs B YCIOBUSIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HE0OXoaMMOe J1abopaTopHOE OOOpYIOBAHME JJI BBIMOJHEHUS YKa3aHHBIX B
nporpamMme Mo (pU3MKEe YUEHHUYECKHX MPAKTHUUYECKUX padOT U JI€MOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHcTpaniuoHHOe 00oOpy/oBaHuEe (QopMHUpyeTCs B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHMUSI  M3Yy4YaeMbIX  SIBIIGHUA M MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlabopatopHoe 00OpyJIOBaHHE MJiI YYEHUYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydalmmxca. TeMaTH4ecKhe KOMILUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU IIEJIIMHU M3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHuE HHTEpeca W CTPEMJICHHsS] OOyYaronuxcsi K HAayYHOMY
U3YUYCHUIO TIPUPOJABI, Pa3BUTHE WX HHTCIUICKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABJICHUN O HAYYHOM METO/IE MO3HaHUs U (HOPMHUPOBAHUE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa H3yYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHMEe yMEHUN OOBICHITH SIBICHUA C HCIOJIb30BAHUEM
bu3MYeCKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opMupoBanue npeacTaBiICHUN O por (GU3UKUA IS PA3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTmkeHne 3TUX Iiefiell 00ecTednBaeTCsl pelIeHHEM CICAYIOMNX 3a1a9 B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e MIpHOOpEeTEeHHEe  CHUCTeMbl  3HaHUH 00  o0mux  QuU3HIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSX, BKJIIOYAs MEXaHUKY, MOJICKYJISIPHYIO
(bU3HKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(U3UKY;

e (opMupoBaHuMe yMEHUN TPUMEHSATH TEOPETHUYCCKUE 3HAHWUS IS
0o0BsICHEHHUS (PU3WYECKUX SIBICHUW B TPHUPOAEC W JIST TPHHATHS TPAKTHICCKUX
pEUIEHNI B TOBCEAHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIICHUS pAa3IUYHbIX 3a/lad C SBHO 3aJaHHOU
duznyeckoil Monemblo, 3a/1ad, MOJPa3yMEBAIOIIMX CaMOCTOATEIBHOE CO3/IaHUE
buznyecKoil Moenu, aIeKBaTHON YCIOBHSIM 3a/1a4U;

e TMOHMMAaHHE (PUBMYECKHX OCHOB W TPHUHIIAIIOB JEHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPELY;

e OBJIQJICHUE METOJAMH CAMOCTOSITEIBLHOTO TUIAHHUPOBAHUS U MPOBEICHUS
GU3MYEeCKUX OKCIIEPUMEHTOB, aHaIW3a W HWHTEpPHpeTanuu  WHGOpPMAIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM JJIsl pa3BUTHUS YMEHHUI MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU JIeATEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE CpPEIHETO OOIIEero
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipemyaraemeiii B mporpamme Mo (uU3MKe MepeyeHb JTabopaTOPHBIX H
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
NpoBeNCHMUsT JTa0OPaTOPHBIX PabOT M OMBITOB C YYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEN 00yUaroIUXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbl HAYYHOI'0 O3HAHUA

®usuka — Hayka o npupone. HayuHnble METOIBI NO3HAHUSA OKPYXKAIOILIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (puU3MUecKUX SBJICHUN U mpoleccoB. HayuHble runoressl.
®dusnyeckre 3aKOHbI U TEOPUH. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mMecto ¢usuku B HOpMHUPOBAHUHM COBPEMEHHOW HAYyYHOW KapTHHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

Ananoroele U UU(GPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEILHOCTh MEXAHUYECKOI'O JIBHYKEHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemernienue, CKOpOCTh (CpelHsIE CKOPOCTh, MTHOBEHHAsl CKOPOCThH) H
YCKOPEHHE MaTepUaJbHOW TOYKH, UX MPOEKIUMU HAa OCHU CUCTEMBI KOOPAHUHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobOosHOE TIasieHue. Y CKOpeHue CBOOOHOTO MaAeHus.

KpuBonuueitnoe naBwxeHue. JIBUKeHME MAaTepUAIbHOW TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepuon u wactora obparienus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckre yCTpOCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIHIOMETP,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WLTIOCTPALMS KHHEMAaTHYECKUX XapaKTePUCTUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pe’KEHHOM MPOCTPAHCTBE.

HaOnronenue nBukeHus Tena, OpPOIIEHHOTO TMOJ YrioM K TOPU3OHTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

HanpasneHnue CKOpoCTH IpU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yueHne HEpaBHOMEPHOTO NBUKEHUS C LIEIBIO ONMPEACICHUSI MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXKAY IyTSAMH, MPOMACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune nBMKEHHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuyenue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocurenbHOCcTH  ['amunes. llepBeii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuina. I[Ipunuun cynepnosunuu cui. Bropoii 3akon Herotona
JUI MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tsxkectd. llepBag kocMuueckas
CKOPOCTb.

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

Tpenue. Buabl Tpenusi (1okos, CKOJbXeHUs, kadeHusi). Cuna TpeHHUs.
Cyxoe Ttpenue. Cuna TpeHUsI CKOJIbKEHUS U cuiia TpeHus nokos. Koadduument
TpeHus. Cuia CONpOTUBIICHUS MTPU ABUKEHHUH TEJIA B )KUIKOCTHU UJIM Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuiIbl OTHOCUTENBHO OCH BpameHus. l[lnedo cuibl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: MOIIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHUE NHEPIIUH.

CpaBHeHHE MacC B3aUMOICICTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3smepenue cu.

CiioxeHune Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTU OT AehopMaIiuu.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yuenue aBuxeHust Opycka no HaKJIOHHOM MIOCKOCTH.



HccenenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B IPYXXUHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccenenoBanue ycinoBUH PAaBHOBECHsS TBEPAOIO Tela, HMEIOIIETO0 OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynec maTepuanbHOM TOYKM (T€da), CUCTEMbl MAaTE€pPUAIBHBIX TOYEK.
HMiynbC cuipl U U3MEHEHHME HMITyJIbCa Tea. 3aKOH COXPAaHEHUS WMILYJIbCa.
PeaxtrnBHOE BMXEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunetnueckass sHeprus MaTepHalbHOM TOYKH. TeopemMa 00 H3MEHEHHH
KMHETHYECKOW SHEPTHH.

IToreHunanbHas DHEPIusl. IToreHunanbHas DHEPIUs yIpYyro
neopMupoBaHHOM — npykuHbl.  [loTeHuManeHas  3Heprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loreHuuanpHble W HeNmoTeHUUalbHble  Ccuibl.  CBs3b  pabOTHI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckne yCTpoMCTBa M NMPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOIED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKCHUE.

[lepexoa NOTEHIMATILHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenune aOCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIbI C U3BMEHEHHEM MEXaHUYECKOW SHEPruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. Mogekyisipaast Gusuka 1 TepMOAMHAMUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJOKEHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TerutoBoe paBHoBecue. Temmeparypa u e€ nusmepenue. lllkana temneparyp
Llenbcus.



Mopens wupeanbHOro rasa. (OCHOBHOE YpPaBHEHHUE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpPHHM HJACAIbHOTO raza. AOCONIOTHash TeMIliepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpencTaBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckrue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHl, JOKAa3bIBAIOIIME AMCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OnbiTel 10 U PY3UN KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OneITsl, JOKa3bIBAIOIIINE CYILLIECTBOBAHUE MEKMOJIEKYIIIPHOTO
B3aMMO/ICHCTBUS.

Mopens, HIUTFOCTpUpPYIOLIas MPUPOLY AABICHHUS I'a3a HA CTEHKU COCYIa.

OnbITel, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHHUSA HJICAIBHOTO Tasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

Onpenenenne mMacchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne  3aBUCUMOCTM  MEXAY  IMApaMETpaMu  COCTOSIHUSA
Pa3peKEHHOrO rasa.

Tema 2. OcHoevl mepmoouHamuxu

TepmoanHamuueckass cucteMa. BHYTpeHHsIST SHEPrUsl TEPMOJUHAMUYECKON
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEpPrus  OAHOATOMHOIO  HIEANBbHOrO0  rasa. Buael  teruonepenavu:
TEILIONPOBOJAHOCTb, KOHBEKIMS, U3JIydeHHUE. Y IeJIbHAs TEIUIOEMKOCTD BELIECTBA.
KosuecTBo TEIUIOTHI PH TEIUIONEepesaye.

[lonsitue 06 amuabatHOM mpouecce. llepBblii 3aKOH TEPMOIAMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTtuMocTh MPoIeccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHIOUNBI ~ OEUCTBHUS  TEMJIOBBIX  MAIIWH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JeHcTBUS. DKOJIOTUYECKUE TPOOIEMBbI TEIIIOIHEPTETHKHY.



TexHuyeckne yCTpoOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpEHHEH HEPrud Teja MPU COBEPIICHUH PaOOTHI: BBLIET
npoOku W3 OYTBUIKM TIOJA JCUCTBHEM CXXATOTO BO3ayXa, HarpeBanwe 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3menenune BHyTpEeHHEH sHEeprun (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnbIT mo anuabaTHOMY PACHIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mogenu mnapoBoil  TypOWHBI, JBUTaTedsl BHYTPEHHETO  CropaHus,
PEaKTUBHOTO JABUTATENS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Acpecammnivie cocmoanus eeuyecmea. Dazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOGCOIOTHAS U
OTHOCHUTENIbHASL BIAXKHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe teno. Kpucramnmueckue u amopgHbie Tesia. AHU30TPOIUS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayumM3anus. Y gelibHas TerioTa miasienus. CyOoaumanusi.

VYpaBHeHue TerioBoro danaHca.

TexHuyeckre YCTPONCTBA M MPAKTUYECKOE TPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HaGnronenue HarpeBanust v IJIaBJIeHUsT KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOHCTpalust KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepeHne 0THOCUTETLHON BIaXKHOCTH BO3/yXa.

Pa3zneua 4. JaekTpoanHaMuKa

Tema 1. dnekmpocmamuxa

ONeKTpu3aums Tell. JJEKTPUYECKUd 3apsan. JlBa BUOa DIEKTPUYECKHUX
3apsaaoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsnoB. 3akoH Kynona. TodeuHbI 3IEKTpUYECKUI
3apsan. DnekTpuyeckoe noie. Hanpspk€HHOCTh snekTpuyeckoro mnojst. [IpuHnun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGota cun  oanekrpocratuueckoro  mnoss.  [lorenmman.  PasHocThb
MOTCHIMANOB. [IpOBOAHMKM W JOMANEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTh. KonaeHncaTop. DIeKTpOEMKOCTh INIOCKOTO0 KOHJAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoMCTBA M IPAKTHYECKOE IPUMEHEHME: DIIEKTPOCKOIL,
AIEKTPOMETpP, DSJIEKTPOCTATHUYECKass 3allUTa, 3a3€MJICHHE 3JIEKTPONpHUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS AIEKTPOMETPA.

B3auMoelicTBHE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

IIpOBOIHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpPOCTaTUYECKAs 3aLIUTA.

JIM3IIEKTPUKU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAIN
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DIJIEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHMS BJIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpspxkenue. 3akon OMa 171 yyacTka 1enu.

DJIEKTPUYECKOE COINPOTUBIICHHUE. Y IEIIBHOE CONPOTHBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGota »snextpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MonrHOCTb
AIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBUKYILAsl CUJIa U BHYTPEHHEE COIMPOTHUBIICHUE MCTOYHUKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

DJIEKTpOHHAsi ~ MPOBOJAMMOCTH  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DneKkTpuYecKnuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku.  CoOCTBEHHass W TpPUMECHas  MPOBOAUMOCTH
noTynpoBoHUKOB. CBoMcTBa p—N-nepexonaa. [lomynpoBoAHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUI TOK B  pacTBopax MW  pacijlaBaX  3JIEKTPOJIUTOB.
DNEeKTpOoIuTUYECKask AUCCOLMALUS. DIEKTPOIH3.



DneKTpudecKkuii TOK B Tra3zax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: aMIIEpMETP,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OAJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
AIEKTPOOCBETUTEINIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN O,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa M HAPSIKECHUS.

3aBUCUMOCTh COMPOTHUBIICHUS] IUIUHAPUYECKUX MPOBOJAHUKOB OT JJIUHBI,
IJIOIA/IN TIOTIEPEYHOTO CEYEHHUsSI M MaTepHrania.

CmenanHoOE COeIMHEHNE TPOBOAHUKOB.

[Ipsmoe wu3MepeHne HSIEKTPOABUKYIIEH cuibl. KopoTkoe 3aMblKaHuE
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTD COMPOTUBIIEHUS] METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUO/A.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3ydenne cMEmaHHOro COeTMHEHUS PESUCTOPOB.

N3MepeHne 3IeKTpOABUKYIIEH CUJIbI UCTOYHUKA TOKA MU €r0 BHYTPEHHETO
COIIPOTUBIICHUS.

HaOnronenue anexTposusa.

MexnpeaMeTHbIe CBA3M

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce ocyliecTBIsSeTCs C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousmus, CBSI3aHHbIE C U3yYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, (puznueckas BeJIWYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHWE CUCTEMbl YpPaBHEHUW, JHHEWHAs (QYHKIUA,
napaboa, rurnepbosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJMHAT, CJI0KEHHUE BEKTOPOB.

buonoecus: mexanmdeckoe IBIKEHUE B KUBOW mpupoae, nuddysus, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIEKTPUYECKUE SABJICHUS B )KUBOM MIPUPOJIE.

Xumusi: JTUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJEKYJ,
MOJIb BEIIECTBA, MOJIAPHASA MACCa, TEIUIOBBIE CBOMCTBA TBEPABIX TEII, ) KUIAKOCTEU U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepagusa: BnaXHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUW C MCIOJb30BAaHUEM MEXAHHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJAUIBHUK, KOHIUIIUOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.

11 KVIACC

Paznen 4. DjeKTpoAMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKUUA

IlocTossHHBIE  MarHuThl. B3aumMoaeWcTBHME  IMOCTOSIHHBIX ~ MarHuUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX MoJiel. JINHMKM MarHUTHON WHAyKIUU. KapTuHa JMHUN MarHUTHOU
WHYKIIH T0JISI TOCTOSIHHBIX MarHUTOB.

MarauTHOE mMOJIE TPOBOJHHUKA C TOKOM. KapTuHa IJMHUKA WHIYKIUU
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaelicTBre mpoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIpaBJICHUE.

Cuna Jlopenua, €€ MoOIynab W HampaBieHHE. J[BHKEHUE 3apsKEHHOUN
YJaCTHUIIBI B OJHOPOIHOM MarHuTHOM 1oJjie. Pa6oTa cunsl Jloperma.

SIBieHME DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKTOpa MArHUTHOMU
WHAYKIAM. OJIEKTPOABIKYIAs Cujla HWHAYKIUM. 3aKOH AJIECKTPOMAarHUTHOM
nHaykuuu dapanes.

BuxpeBoe snekTpuyeckoe moJie. INEKTPOJABMKYIIas CHJIA HHAYKIHU B
MIPOBOJAHUKE, IBMIKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuno Jlenua.

NuaykTUBHOCTH. SIBIE€HME CAMOMHAYKIMU. OJICKTPOABWKYILIAS CHJIA
CaMOMHAYKIIHH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuueckne yCTPOMCTBA M MNPAKTHYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHIl, MUHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUU.

IIpaBuino Jlenna.

3aBUCUMOCTD AJIEKTPOABUKYIIECH CUIIbI MHAYKIIMA OT CKOPOCTU M3MEHEHHUS
MarHUTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuueckuii axcnepumenm, 1abopamopuvle pabomeol

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHYKIIHUH.

Paspnes S. KoJsieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONE€OAHUS

KonebGarenbnas  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepmon, wacrora, ammumryga u (aza KoieOaHUU.
[IpyXHHBIA MasTHUK. MareMaTH4eCKUii MAasTHUK. Y PAaBHEHHE TapMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Koneb6arenbupiii koHTYp. CBOOOJHBIE SJEKTPOMArHUTHBIE KOJIEOAaHUS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMArHUTHbIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[IpencraBieHue o 3aTyxaruux KojieOaHusX. BoIHY X IeHHbIE MEXaHUYECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsI.

Ilepemennbiii TOK. CHHYCOMAANbHBIN MEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IponsBoacTBO, Mepesava u MOTpeOICHUE IIEKTPUUECKON
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U IIPAKTUYECKOE INPUMEHEHHUE: JJIEKTPUUECKHUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTelnbHONM CHUCTeMbl (MPYKUHHBIN WU
MaTEeMaTUYECKU MAsITHUK).



Habmronenue 3aryxarommx KojieOaHUi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Hab6nronenue pesonanca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUsI.

OcumiorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HANIPSKEHUS OT BPEMEHU) ISt
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3onanc mnpu mociaeaoBaTeIbHOM COEAMHEHUU PE3UCTOpPa, KaTYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TUHUYU AIEKTpONepeaauH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

HccnegoBanue 3aBUCMMOCTH MepUOa MaJIbIX KOJEOAHUM rpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

UccnenoBanne TmEepeMEHHOT0 TOKAa B I1EMM U3  TMOCIEI0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMACHUMHbLE 60JIHbL

MexaHnueckue BOJHBI, yciaoBusA pactnpocTpaHeHusa. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenHius u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3JIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHUE, MpeIoMJIeHUe, MoJispu3anus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJH. [IpuMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIBI panuOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbl.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieys.

Jlemoncmpayuu

O6pazoBaHue U pacIPOCTPAHEHUE TOTIEPEYHBIX U MPOJAOIBHBIX BOJIH.

KoneOmromeecs Teno kak UICTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M IPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Ha6nronenue natepdepeninm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOmronenue cBsI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJIOH U
4acTOTOM KOJIeOaHUH.



HccnenoBanne  CBOMCTB ~ JJEKTPOMArHUTHBIX ~ BOJIH:  OTpa)KEHUE,
IpesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpssMonuHENHOE pacnOpOCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakenue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n3o00paxkeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3akoHBI MPEIOMIICHHUS CBeTa. AOCONIOTHBIN
nokasarenp npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. lIpenenpHbiil yroi
MOJIHOT'O BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CinoxHbIi coctaB Oenoro cseta. Lger.

CobOuparonie u pacceuBaroue JuH3bL. ToHkasg nuH3a. DOKycHOE
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

IIpenenbl NpUMEHMMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Mutepdepenuuss cera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuust cBeta. JudpakunonHas pemérka. YclloBUE HaOMIOAECHUSA
[NIABHBIX ~MaKCMMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, JyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpsAMONMHEHOE pacpOCTPaHEHNUE, OTPAKEHUE W NPEIOMIICHHE CBETA.
OnTuyeckue mpruodopHI.

[TomHOe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue cBOMCTB N300paXKeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHinu ceera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBL.

[Tony4yenue cnekTpa ¢ mOMOIIbI0 AUGPAKIUMOHHON PEIIETKY.

Ha6nronenue nossipusaiium cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



N3mepenue nokaszaresns NpeoMIIeHUs CTEKIIA.
UccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNUAIBbHON TEOPHH OTHOCHUTEILHOCTH

I'panuiel TPUMEHMMOCTH — KJIacCHYECKOM — MexaHuku.  IlocTynartsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJAYJSL CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU U COKpallleHUE
JUIMHBIL.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsI3p Macchl € SJHEPTUEU U UMITYJIILCOM PENSTUBUCTCKON YaCTULIBI. DHEPTHS
ITOKOS.

Paznen 7. KBanTtoBas pusuka

Tema 1. dnemenmot K6AHM OGO ONMUKU

®otonbl. ®opmyna Ilmanka cBA3uM 3Heprum (OTOHA C €ro YacTOTOW.
DHeprus ¥ UMIYJIsC (HOTOHA.

OtkpeiTie u wuccienoBanue ¢oroddpdexra. Onbitel A. I'. Cronerosa.
3akonbl (oTodPdekra. YpaBHenue OuHmTedHa mnsa (dotodadpdexta. «KpacHas
rpanuna» horodddexra.

Hasnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

Texnuueckue ycTpoNCTBa M TPAKTHYECKOE MPUMEHEHUE: (POTORIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Moppens atroma Tomcona. OmnbiThl Pesepdopaa mo paccesHuro o -4acTHIIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexo/ie aToMa C OJAHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BonnoBeie cBoiicTBa yactuil. Bosusl e bpoiinsa. KopnyckynsapHo-BOIHOBOM
JTyaJiu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu
Mogpens onbita Pesepdopra.
Ornpenenenue JIMHBI BOJIHBI Ja3epa.
Habumoienne nHeRvaThIX CIEKTPOB U3ITyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomol
Habmronenue muHe4aTOro crekTpa.
Tema 3. Amomnoe a0po
DKCIEpUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTpoeHUs snapa. OTKpbITHE
paguoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHEe npoToHAa M HeWTpoHa. HyknoHnHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.
Anbda-pacnaa. ODJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnan. [lamma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.
DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegekT Macchl sapa.
Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.
Anepnsiii peaktop. TepmosimepHsii cuHTe3. [IpoOiieMbl U TEPCIIEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.
OnemMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.
Mertonabl HaOJIIOAEHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
@yH/IaMEHTAJIbHbIE B3aUMOJEUCTBUS. EAMHCTBO (U3MUECKOW KapTUHBI
MHpa.
TexHnueckue yCTpOHCTBA U MPAKTHYECKOE PUMEHEHHE: JO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TunK MOHU3UPYIOUIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmusie pabomul
UccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Pa3zges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

OTtanbl pa3BUTHUS acTpoHOMMH. lIpukinagHoe W MHPOBO33PEHUYECKOE
3HAYE€HHE aCTPOHOMMUH.

Bupa 3Bé3nHoro Heba. Co3Be3nus, spkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JIBUOKEHHUE.

Comnneunas cucrema.

Connne. ConHeuHass akTUBHOCTb. McTounuk sHeprun CoyHIIA W 3BE3L.
3BE3/7IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE31IbI TJIABHOHM ITOCJIEAOBATEIBLHOCTH. 3aBHCHMOCTb «Macca —



CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCJIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3]. DTanbl )KU3HH 3BE3I.

Mneunslii Ilyte — Hama I'anaktuka. Ilonoxxenne u aBmxenue CoiHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbsl. UEpHBIE ABIPHI B sSApax
TaJIAKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06:a. Pazoeranue rainakTuk.
Teopus bonpmoro B3peiBa. PenTukTOBOE M3ITydeHHUE.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HabitoieHust HEeBOOPYKEHHBIM IJ1a30M C HUCIIOJIB30BAaHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN JJI1 ONPEeNCHUs MOJOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31nsA CEBEPHOro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsi, mianet, Mneuynoro [lyTu.

O06o0maroniee MOBTOPEeHUE

Ponp ¢Qusmku u acTpoHOMHH B HSKOHOMHUYECKOM, TEXHOJIOTMYECKOH,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeIbHOCTH YEIOBEKa, POJb U MECTO (PU3MKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (OpMUPOBAaHMU TpEACTAaBIECHUN O (U3UUECKOW KapTUHE MHpa, MECTO
¢bu3nyecKoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBA3M

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 Kilacce ocyiiecTBisercs C
Y4ETOM COZAEPKATEIBHBIX MEXIPEAMETHBIX CBA3CH C KypCcaMM MaTeMaTHKW,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousmus, CBSI3aHHbIE C U3yYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHWM, TPUTOHOMETPUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX NPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOHBIE DBJIEMEHTAPHBIX (DYHKIMH, NPU3HAKK MOAO0O0US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

bBuonocus: snextpuyeckue SBICHHUS B JKUBOM MpUPOJE, KojeOaTelbHbIE
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.



Xumusa: CTPOCHHE aTOMOB U MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa
TBEPABIX  TEJ, MEXaHU3Mbl O00pa30BaHUs  KPUCTAUIMUECKON  pEIIETKH,
CIEKTpaJIbHBIA aHAJINU3.

l'eocpaghusa: MarHUTHBIE TIONIOCAa 3E€MJIM, 3aJie)KM MAarHUTHBIX DY,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSACEHUH.

Texnonocus: JMHUM DJIEKTPOIEpPENad, TEHEpaTOp IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaguONpPUEMHHK, TEIEBU3O0P,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
IO ®U3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO TpenMera «Du3mkay Ha YpPOBHE CpeIHETO OOIIeTOo
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3ydbTaThl OCBOEHUSI yueOHoro mpeamera «Du3nKa»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCcTBa, pacUIupeHHe >KU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUUA 00YYAIOIIErocs] KaK aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUMUCKOTO OOIIIECTBA;

NPUHATHE TPATULIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEITEIBHOCTh B MHTEPECAX T'PAKIAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHUE B3aUMOJICCTBOBATh C COUAIbHBIMA MHCTUTYTAMH B COOTBETCTBUU
¢ uX QyHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU HUJICHTUYHOCTH,
MaTpUOTU3MA;

[IECHHOCTHOE OTHONIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, IOCTHKEHUIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TIOBEICHMS;

CITIOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOIICHWE K MHPY, BKJIOYAs HCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE;



5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K pazNuyHbIM cdepam NpodecCHOHaATBLHON AESITENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTh U CLIOCOOHOCTh K 00OpPa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOTrNYeCKOro BOCTIMTAHNS

c(OPMHUPOBAHHOCTh AIKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJI0OAIBHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;

IUIAHUPOBAHUE M OCYLIECCTBJICHHUE JICMCTBUM B OKPYXKAIOUIEH Cpele Ha
OCHOBE 3HaHUS 1IeJIel yCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacCUIMpPEHUE OIbITAa JESITEIBHOCTH SKOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HaHWE IIEHHOCTU HAy4YHOM JeATEbHOCTH, TOTOBHOCTH B IIpollecce
U3ydeHus: (QU3NKA  OCYIIECTBIATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
NEeATeTLHOCTh HHIUBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE eiicTBHS

ba3oBble Jilornyeckue JeiicTBUA:

CaMOCTOSITeNIbHO  (OpMynIMpoOBaTh W aKTyallu3UpOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OIPENENIATh LEJIU JIEITEIbHOCTH, 3aaBaThb MapaMETPbl U KPUTEPUU HX
JIOCTHKCHMUS;

BBISIBJIATH 3aKOHOMEPHOCTM M MOPOTHUBOPEYMS B  PacCCMaTPUBAEMBbIX
(bU3UYECKUX SIBJICHUSX;

pa3pabarbiBaTh IUIAH PELICHUs] MPOOJIEMBbI ¢ YUETOM aHAIN3a WMEIOLIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B  JCATEIBHOCTb, OLIEHHWBATH COOTBETCTBHUE
pe3yJIbTATOB LIESIM, OLICHUBATh PUCKHU MOCIIECACTBUMN AEATEIbHOCTH;

KOOPJAWUHUPOBATh M  BBINOJHATH pPabOTy B  YCIOBHUSIX PEajIbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATHBHOC MBIIICHHUE TIPH PEIICHUH )KH3HCHHBIX ITPOOJICM.

ba3oBble nucciaenoBareabCKue J1edCTBHUSA.

BJIAJIETh HAYYHOW TEPMHUHOJIOTHEHN, KIIFOYEBBIMU TMOHATHUSIMU M METOJaMH
bu3nuecKoil HayKH;



BJIa/I€Th HABbIKAMHU Y4EOHO-UCCIEA0BATEIbCKON U TPOEKTHOM 1€ATEIbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB peUIeHMs 3ahad (U3UYECKOTO COAECPKAaHUS, MPUMEHEHHUIO pPa3IMYHbIX
METO/I0B [TO3HAHMS;

BJIQJIETh BUJAMHU JESATENBHOCTH [0 TOJYYEHHIO HOBOIO 3HAHUA, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IIPOEKTOB B 00s1acTH (PU3HKY;

BBISIBJIATh NPUYMHHO-CIICJCTBEHHBIE CBA3M W aKTyaJW3HpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh IIOJYYEHHBIE B XOJE pEIICHUS 3aJadd pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3a/adyd B 00pa30BaTEIBHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

YMETb IMEPEHOCUTh 3HAHUS MO (U3MKE B MPAKTUYECKYI0 O00JIacTh
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpPUTrHHAIbHBIE TOAXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, 10IYCKAIOIINE albTepHATUBHBIC PEILIECHUS.

Pabora ¢ unpopmaumeii:

BJIQJIETh HABBIKAMM MOJy4YeHUs UHPOpMaUUU (PU3NYECKOTO COACPKAHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh  CPEACTBA MH(MOPMAIMOHHBIX ©  KOMMYHUKALIMOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TMUTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3NYECKOTrO COAEpPKaHUA B Pa3IU4HbIX (dopmarax ¢
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:
OCYIIECTBJIATh OOIEHWe Ha ypokax (U3UKHM U BO BHE-YPOUHOU
NEATEIbHOCTH;



pacno3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyalldd M  CMSr4arh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHUSI C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMATh W UCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHONW U WHIUBHyaIbHON
paboTHI;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JECUCTBUHI C y4&€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NpUHUMATh LEJIM COBMECTHOM  JI€ATEIbHOCTH, OPTraHHU30BBIBaTh H
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpeiiesiaTh PO € y4E€TOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJAJa M KaXJOro0 y4YacTHMKA KOMaH[bl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE MPOEKThI, OLECHHMBAaTh HWJIEU C TO3ULIUHA HOBHU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPAaTETHMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHMBEPCAJIbHbIC Y4eOHbIE NeiCTBUA

Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh B 00JIaCTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHHs] PAaCUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO W TIPOSIBICHHUIO JPYAMIMH B 00JIacTH
(bU3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JESATEIbHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LENISIM;

BJIQ/JIETh HaBbIKAMU  IIO3HABATEJIbHOW  peQIeKCMM KaKk  OCO3HAHUS
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;



UCIIOJIB30BaTh MPUEMBI pedICKCHH IS OIICHKH CUTYaIluH, BEIOOpa BEPHOTO
peIICHUS;

YMETh OLICHMBATh PUCKH M CBOCBPEMCHHO NPHUHHMATHh PEIICHHUS IO HX
CHIDKCHHIO;

MPUHUMATh MOTHUBBI M apTyMEHTHI JPYTUX TPH aHAIW3€ PE3yJIbTaTOB
NEeATEIbHOCTH;

IPUHUMATH ce0sl, IOHUMas CBOU HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apPTyMEHTHI JPYTUX TPU aHAIW3€ pPE3yJIbTaTOB
JeSTCIIbHOCTH,

MIPU3HABATh CBOE MPABO U MIPABO IPYTUX HA OIIHMOKH.

B mporecce MOCTHKEHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOTPaMMBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs

COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEATOIar afo A
c(hOpMHUPOBAHHOCTD:
CaMOCO3HaHUS, BKJIFOUAIOIIETO CIIOCOOHOCTD MOHUMATh cBOE

HYMOIIMOHAJILHOE COCTOSIHME, BHJETh HANpPABJICHUS pPAa3BUTHUA COOCTBEHHOM
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aJalTHPOBATBCI K
AMOIMOHAJIEHBIM U3MEHEHUSIM U TPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKJIIOYAIOIIEH CTpEMJICHUE K JOCTHXKEHUIO LIETU U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHUH,  BKIIIOYAIOMIEH  CHOCOOHOCTh  IMOHUMATh  IMOIMOHAILHOE
COCTOSIHUE JIPYTUX, YYUTHIBATh €r0 MPHU OCYIIECTBICHUU OOIIEHNS, CTIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAIBHBIX  HABBIKOB,  BKJIIOUYAIOIIMX  CIOCOOHOCTh  BBICTPAWBAThH
OTHONICHUS C APYTHUMH JTIOAbBMH, 3a00THTHCS, TPOSBIATh MHTEPEC U pasperniaTh
KOH(DIIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 10 kijiacce mpeaMmeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MecTO (HU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, B Pa3BUTUM COBPEMEHHOU TEXHUKHU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIOIEM;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (PU3UYECKUX MOJICIICH:
MaTepuaibHas TOUKa, MHEepIHUaIbHas cUCTeMa OTCU€Ta, aOCOMIOTHO TBEPAOE TEIIO,



UJCANBHBIA ra3, MOAEIN CTPOEHUS ra3oB, KUAKOCTEH U TBEPIBIX TEJ, TOUECUHBIN
AIIEKTPUYECKU 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (U3HYECKUE ABJICHUS (IIPOLIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
ANEKTPOJMHAMUKH:  pPaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJIMHENHOE
JBUKEHHE, CBOOOJHOE TMaJeHUE TeJ, ABW)KEHHE 110 OKPY)KHOCTH, HHEpLus,
B3auMozeicTBue Tel, AU(Qy3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPJIBIX TEN, U3MEHEHHE 00BbEMA Tell MPH HArpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, UCIApPEHHUE, KOHJACHCALMS, IUIABJICHWE, KpUCTAUIM3alusl, KUIICHHE,
BJIQYKHOCTh BO3/yXa, ITOBBIIICHHE JABJICHHS T'a3a [IPU €ro HarpeBaHUU B 3aKPHITOM
cocyzle, CBSI3b MEXIy [apamMeTpaMu COCTOSHMSA Ta3a B  H30Ipoleccax,
AIIEKTPU3ALUs TEJ, B3aUMOJECHCTBUE 3aps/I0B;

OMKCHIBATh MEXAHUYECKOE JIBM)KEHHE, MCHOJb3Yysd (PU3HUECKUE BEIUYHHBIL:
KOOpAMHATA, IyTh, IEPEMEIIECHUE, CKOpPOCTh, YCKOPEHHME, Macca Tena, CHIIA,
UMITYJIBC T€JIa, KHHETHYECKas: DHEPrus, NOTCHIMAIBbHAS 3HEPIUs, MEXaHUYECKas
paboTa, MexaHMuYecKas MOIIHOCTb, IpPHU ONHMCAHWU HPABUIBHO TPAKTOBATH
(Gu3NYECKUN CMBICA HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EIUHMIIbI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU;

ONKCHIBATh W3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJl W TEIUIOBBIE SBIICHUSA,
UCHOJNB3Ys (PU3MUECKHE BEJIMYMHBI: JaBJICHHWE ra3a, TeMIepaTypa, CpenHss
KMHETHYECKasi HEPIrsi XaOTUUYECKOro JBHXKEHUS MOJIEKYJI, CpEIHEKBaJApaTUYHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMONE3HOTO JAEWCTBUS TEIUIOBOTO JBUIaTessl; MNpH ONUCAHUU
OPAaBWIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJB3YEMBIX BEJIWYHMH, HX
00O3HAUYeHHUS U EOUHUIBl, HAXOAUTh (OPMYJbI, CBS3BIBAIOLIUE JIAHHYIO
(U3UYECKYIO BEIMYHUHY C IPYTUMH BEIMYMHAM;

ONMKCHIBATH  M3YyYEHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BEIIECTBA U
AIIEKTpUYECKUE SBJICHUS (TpoIllecCchl), HCMONb3ys (U3NYECKUE BEJIUUYHMHBIL:
IIEKTPUYECKUI 3apsll, IEKTPUUECKOE I0JI€, HANPsHKEHHOCTD IO, MOTEHIHAI,
pa3HOCTh MOTEHLMAJIOB; IPU OMNUCAHUM TPABUIBHO TPAKTOBATh (HU3HUECKUN
CMBIC]I HCIOJIb3YEMbIX BEIWYMH, HMX OOO3HAUYEHHUS M E€IMHHUILIBI; YKa3bIBATh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;

aHAJIM3UPOBATh (PU3NUYECKUE TPOIECCHl U SBJICHUS, UCIONb3Ys (PU3NUECKHe
3aKOHBI ¥ MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXpAHEHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXPaHEHUs MMIIYJIbCa,
OPUHIMI CYNEPIO3ULIMA CHJI, MPUHIMUI PABHOMPABUS HHEPUUATBHBIX CHUCTEM
OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, Ta30BbIE



3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW DHEPTUHU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AIEKTPUYECKOrO 3apsiga, 3akoH KylloHa, mpu 3TOM pas3inyarh CIOBECHYIO
(GbOpMyIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUsS (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TMPUHIUIBI JCHCTBUS MAaIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJHATh SKCIIEPUMEHTHI IO HCCIENIOBAHUIO (U3NYECKUX SBICHUN U
IIPOLIECCOB C HCIMOJB30BAHUEM MPSIMBIX W KOCBEHHBIX W3MEPEHHW, IPU ITOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEMJIOKEHHOT0 O0OpYyIOBaHUS, NPOBOAUTH OMNBIT U
bopMyIUpOBATH BBIBOBI,

OCYUIECTBJISTH MPSIMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BETUYUH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIONb30BaTh W3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBaTh  3aBUCUMOCTH  MEXAy (U3NYECKUMU  BEIMYMHAMU  C
WCIIOJIBb30BAaHUEM IMPSAMBIX M3MEPEHHUM, NPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(UKCUpPOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B
BU/JIe TaOJIUIl U TpaUKOB, J€NIaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEeI0BaHNUS;

co0roAaTh mpaBmiia O€30MacHOr0 TPya MpU MPOBEIECHUHN UCCIEI0BaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKON U MPOEKTHOU
NEeATEIbHOCTH C MCIOJb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacu€THbIE 3a7adud C SBHO 3aJaHHON (PU3WYECKON MOENbIo,
UCIOJB3Ys (PU3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aa4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEellIeHUs, TPOBOAUTh PAcUYE€Thl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

peuiarb Ka4ueCTBEHHBIEC 3a7a4u: BBICTpPauBaTh JIOTUYECKHU
HEIPOTUBOPEYUBYIO LIEMOYKY PACCYXIACHUN C ONOPOM HA H3YYCHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABJICHHUS;

UCIIOJIb30BaTh ~ MNpU  pElIeHHMH  y4eOHbIX  3aJad  COBPEMEHHbIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JIJIA TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YICOHOW W HAYYHO-TIOMYJISIPHON MHGOPMAIMH, TTOTYIYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH()OPMAIHIO;

OPUBOJUTH MPUMEPHI BKJIA/Ia POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, OOBSICHEHHE MPOILIECCOB OKPYXAIOIIEr0 MHUpAa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;



UCII0JIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW YKU3HU
JU1s1 obecrieueHrss 6€30MacHOCTH MPU OOpAIICHUH ¢ MIPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHHS 3J0POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTath B TpyNIe C BBITOJTHCHUEM PA3JIMYHBIX COIMAIBHBIX pOJICH,
IJIAaHUPOBaTh PalbOTy TPYIIIBI, pPAIMOHAIBHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATh JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJ€KBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIIEMBI.

K xonmy oOyuenuss B 11 kiacce npeaMeTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITUXCSI YMCHHUIN:

JEMOHCTPUPOBATh Ha MpHUMEpax pojb U MeCTO (U3UKH B (POpMHpPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS H3YUYCHHBIX (DU3UYECKUX MOJICIICH:
TOYEUHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SCpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBath (pu3nyecKue siBJaeHUs (IIPOLECChl) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MarHUTHOE JIEUCTBUSA TOKA, B3aUMOJCHCTBHE
MarHuToOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpPAaHEHUE CBETa, OTPaXK€HUE, MpeToOMIICHUE,
uHTepdepeHnus, audpakuus U TOJIPU3AIMS  CBETa, JHUCIEPCUsS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBECHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaINO0aKTUBHOCTB;

OMKCHIBATh M3YYEHHBIC CBOWCTBA BEIIECTBA (IEKTPUUECKHE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOAUMOCTh  pPAa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCHONB3YsAd (U3UYECKUE BEITMYMHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPsKEHUE, IJICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTH MOTEHIIMAJIOB, JIEKTPOJBIKYIAsA CHJIa, padoTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cuwia Ammepa, cuia JlopeHia, WHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpe, 3apsii W Cujla TOoKa B Ipolecce
rapMOHMYECKUX DJEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOsIHUE U
ONTUYECKasl CHUJIa JIMH3bI, MPU ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, WX OOO3HAYCHHS W EIWHHIIBI, YKa3bIBaTh



bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJMYMHAMU;

ONMKCHIBATh HM3YUYECHHbIC KBAHTOBBIC SBJICHUS U TPOLIECCHI, HCHOIB3Ys
bu3MYecKue BEJIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, IEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS W EIMHMIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIWYMHAMU,
BBEIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL

aHATM3UPOBaTh (M3UYECKUE MPOIIECCHl U SBIICHUS, UCIIONB3Ys (pu3ndecKkue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCTIEA0BATEIBHOIO U MAPaLIETbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jlxoymns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUMHOTO PacIpoOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHaA Mg Portorddexra,
3aKOH COXPAHEHHS JHEPryH, 3aKOH COXPAHCHHS MMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMAaTHU4YeCKO€ BBIPAXXEHHUE U YCIOBHUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

OMpEeNeNsaTh  HalpaBJICHUE BEKTOpAa MHAYKIMM  MArHUTHOTO  TOJsS
MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHiia;

CTPOUTh W OIKCHIBaTh H300pa)KEHHE, CO37aBaEMOE€ IUIOCKUM 3EpKAJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh SKCIEPUMEHTHl MO0 MCCJICIOBAHUIO (PU3UUECKUX SIBJICHUU WU
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmymupoBath TpobiieMy/3aady M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBJISITh MIPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIIUYUH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIUYMH C MCIOJIb30BAHUEM
NPSAMBIX HM3MEPEHHUH: TPU O3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHpOBAThH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHNUS,

co0JiroaTh MpaBuUiia 0E30MacHOTO TPyJa MPU MPOBEJACHUU UCCIICIOBAHUIN B
paMKax ydeOHOro JKCIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEILCKOM U MPOCKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000pyIOBaHUS;



pemiaTth pacuy€THbIE 3aJa4ud C SBHO 3aJJaHHOM (DU3WUYECKOW MOJIETbIo,
UCIIOJIB3Ys (PM3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3aJ1auu
BBIOMpaTh (DU3NUECKYI0 MOJEIb, BBIACIATh (DU3UUECKUE BEIUYHUHBI U (DOPMYIIBI,
HEOOXOMUMbIC NI €€ PEIICHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MIOJIYYCHHOTO 3HAYCHUS (PU3UIECCKON BEIIMUNHBI,

pemiaTth KauyeCTBCHHEBIE 3aa4yu: BBICTpanBaTh JIOTHYECKH
HEMPOTUBOPEUYUBYIO IIEMOYKY PACCYXIACHUU C OMOpOM Ha HW3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH B (PU3NYECKUE SBIICHHUSI,

WCIONB30BaTh  MPU  pEUIEHUH  Y4eOHBbIX  3a1ay COBPEMECHHbIEC
WH(OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAITUN
U TIPEJCTaBIICHUS y4eOHOW U HAYYHO-TIOMYJSIPHOW MHGOpPMAIIUU, MMOJyYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHICCKH aHATM3UPOBATH MOJydaeMyr0 HH(POPMAITHIO;

OOBSICHATh TMPUHIUIBI JACHUCTBUS MAalIWH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3nuyaTh yCIOBHUS UX 0€30MacHOTO MCIOJIh30BaHUs B MOBCEIHEBHOM
JKU3HU,

IPUBOJUTH MIPUMEPHI BKJIaIa POCCUUCKUX M 3apyOC)KHBIX YUEHBIX-(PU3HKOB
B pa3BHUTHE HAyKH, B OOBSCHEHHE ITPOIICCCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH F TEXHOJIOTHH;

HCIIOJB30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUIs obecrieueHrss 6€30MacHOCTH MPU OOpAIIeHUH ¢ MTPUOOpaMH U TEXHUUYECKUMU
YCTPOMCTBAMH, JJISI COXPAHECHHS 3JI0POBbSl U COOJIOJICHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TPYIIE C BBINOJHEHUEM PA3JIUUHBIX COIMAJIBLHBIX POJICH,
MJIAaHUPOBaTh PalbOTy TPYIIbI, pPalMOHATLHO pacHpeicssITh O00S3aHHOCTH U
IJIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJCKBATHO OIICHUBATh
BKJIaJ] KQXKJIOTO M3 YYaCTHUKOB T'PYIINBI B PEIICHUE pacCMaTPHUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBo 4yacoB DJIeKTPOHHbIE
N HaunmeHnoBaHue pa3/ie/ioB U TeM IPOrpaMMBbI Kontpoabnbie | [IpakTuueckue (npposrIc)
n/n Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl

Pa3znen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUS

1.1 | ®usuka u METOAbl HAYYHOT'O TO3HAHUS 2 bu6nunorexa [IOK
https://m.edsoo.ru/7f41bf72

Wroro no pazneny 2

Pa3zgen 2. MEXAHUKA

2.1 | KunemaTuka 5 bubmnoreka IIOK
https://m.edsoo.ru/7f41bf72

2.2 | luHamuka 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

2.3 | 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

Hroro o pasneny 18

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 | OcHOBBI MOJNEKYISIPHO-KHHETHYECKOW TEOPUU 9 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

3.2 | OCHOBBI TEPMOJMHAMUKHU 10 1 bu6muoreka [JOK
https://m.edsoo.ru/7f41bf72

3.3 | ArperarHsie cocTOsIHUS BemecTBa. Da30BbIe MEPeX0 bl 5 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

Wroro no pazmeny 24

Paznea 4. JIEKTPOINHAMUKA

4.1 | DnekTpocTaTHKa 10 1 bu6muoreka [JOK
https://m.edsoo.ru/7f41bf72

4.2 | TlocTossHHBIN 37eKTpuUecKuil TOK. TOKM B pa3aMyHBIX cpeaax 12 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72

Wroro no pazneny 22

PezepBHOE Bpemst 2 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4
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11 KIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne n/n HaumeHnoBaHue pa3/esioB H TeM MPOrPaMMBbI Kourpoasbnbie | [IpakTtudeckne (L ppoBnbie)
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOIMHAMUKA
1.1 MarauTHoe 1moJje. DIeKTPOMarHuTHasE WHTYKITUS 11 1 3 but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHBI
2.1 MexaHu4ecKre 1 AIEKTPOMarHUTHBIE KOJIeOaHMsI 9 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41c97c
2.2 MexaHU4YeCKHe 1 AIEKTPOMAarHUTHBIE BOJIHBI 5 1 bubnmnoreka HOK
https://m.edso00.ru/7f41c97c
2.3 Onrtuka 10 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH

3.1 OcHOBBI CHIEIIMATIBHOM TEOPUH OTHOCUTENBHOCTH 4 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

HWTtoro no pazneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DJeMeHThl KBAHTOBOM ONTUKU 6 bu6nuorexa [IOK
https://m.edsoo.ru/7f41c97c

4.2 Ctpoenue aToma 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

4.3 AToMHOE SApO 5 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no paszneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMMUWU U ACTPOPU3UKHU

5.1 DJeMeHTBl aCTPOHOMHUU U aCTPOPHU3UKU 7 1 bubmuorexa [IOK
https://m.edsoo.ru/7f41c97c

Wroro no pazmeny 7

Pa3nesa 6. OBOBIIAIOIIEE TOBTOPEHHUE
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6.1 Ob6o06mraroriee MOBTOPEHNE 4 Bu6mumoteka [JOK
https://m.edsoo.ru/7f41c97c

Wroro no pazgeny 4

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosauyecTBo yacoB DJIEeKTPOHHbIE
Ne Tema ypoka KonTpoabubie | [IpakTuueckue HAara unpposbie
n/n Bcero U3y4eHust o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 ®usuka — Hayka o npupone. Hayunsie 1 Bu6mumotexa [JOK
METO/Ibl TIO3HAHUSI OKPYKAIOUIEro Mupa https://m.edsoo.ru/ff0c32e2
2 Ponb u mecto pusuku B hopMupoBanuu 1 bubmmoreka [JOK
COBPEMEHHOM HaAyYHOU KapTUHBI MUpPA, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKON JESITEIbHOCTHU JII0AEH
3 MexaHn4ecKkoe JIBHKCHUE. 1 bubnnorexa [IOK
OTHOCUTENBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/ff0c3508
nerkeHus. [lepemenienue, CkopocTs,
YCKOpEHHUE
4 PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHUE 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOJIMHENHOE 1 bubnuoteka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e
6 CBoOopaHoe majeHue. Y CKopeHue 1 bu6anoreka IIOK
CBOOOHOTO Ia/ICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonunelinoe aBuxeHue. Jprxenne 1 bubnnorexa [JOK
MaTepUaIbHOM TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 ITpuHumn otHOCcUTENbHOCTH ["anumnes. 1 bubmuoreka [IOK
HNuepimanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8
ITepBrlii 3ak0H HproTOHA
9 Macca tena. Cwia. [TpuHImIT 1 bubmmoreka [JOK
CyHEPHO3ULIMU CUJl. BTOpoil 3aKoH https://m.edsoo.ru/ffOc3be8
HproToHa 111 MaTepuaibHOM TOUKH
10 Tpertnii 3akon HproToHa 1151 1 bubmmoreka [JOK
MaTepUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BCeMUPHOTO TsAroteHus. Cuna 1 bubnmnorexa [JOK

TsokecTH. [lepBas kocMuueckasi CKOpOCTh

https://m.edsoo.ru/ff0c3d00
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12 Cuna ynpyroctu. 3akoH ['yka. Bec tena Bu6mumotexa [JOK

https://m.edsoo.ru/ff0c3el8

13 Cuna tpenus. Koaddumment tpenus. bubmmoreka [JOK
Cuita conpOTUBIIEHUS NIPU ABUKEHUU https://m.edsoo.ru/ff0c3f76
TEJa B )KUJIKOCTH WJIH ra3e

14 [TocTymarenbHOE U BpaliaTeibHOE bubnuotexa [JOK
JBIDKEHHE a0COIIOTHO TBEPOTO Tea. https://m.edsoo.ru/ff0c41a6
MowmenT cuibl. [lneuo cumbl. YcnoBus
paBHOBECHs TBEPAOTO Tella

15 Nmnynbc MaTepuaabHONW TOUYKH, CUCTEMBI bubnnorexa [JOK
MaTepualbHbIX TOUYEK. MIMIybe cubl. https://m.edsoo.ru/ff0c43d6
3aKOH COXpaHEeHMsI UMITYJIbCA.

PeaktnBHOE NBH>KEHUE

16 Pabota u MmomHOCTh cuibl. KuHeTHueckas bubnuorexa [JOK
SHEprus MaTepuaibHONH ToOUuKkU. Teopema https://m.edsoo.ru/ff0c4502
00 M3MEHEHUU KHHETHYCCKOW YHEPTHH

17 [TorenuumanesHas sHeprus. [loTeHunanpHas bubnmorexa LIOK
SHEPTHs YIpyro neGopMupoBaHHON https://m.edsoo.ru/ff0c461a
npyxuHbl. [loTeHInanbpHas SHEpTUs Tena
BOJIM3U OBEPXHOCTH 3eMIIU

18 IToreHnaabHble U HEMTOTEHIINAJIHLHBIE bu6nmorexa LIOK
cuibl. CBsI3b pabOTHI HETTOTEHITUATBHBIX https://m.edsoo.ru/ff0c478c
CHJI C U3MEHEHUEM MEXaHUYEeCKOM
SHEPTUU CHCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHHYECKOH dSHepTrun

19 JlabopaTtopHas pabota «lccnenoBanue
CBSI3H pabOTHI CUITBI C U3MEHEHHEM
MEXaHHYECKOH SHEPTHH TeJla Ha TIPUMepe
PaCTSKEHUS PE3UHOBOTO KIYTa)

20 KonTponbHas padoTa 1mo Teme bubmmoreka [JOK
«Kunemaruka. Jlunamuka. 3aKOHBI https://m.edsoo.ru/ff0c4b74
COXPAHCHUS B MEXAHHUKE)

21 OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO- bubnmnorexa [JOK

KUHETUYECKON Teopuu. bpoyHOBCKOE

https://m.edsoo.ru/ffOc4dc?2
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nskenne. Anddysus

22 XapakTep ABMKCHUS U B3aUMOJICHCTBUS
qacTuIl BeuiecTBa. MoIeu CTPOCHHUS
ra3oB, JKUAKOCTEH U TBEPIBIX Tell
23 Macca monekyin. KonmndgecTBo BemiecTsa.
ITocrosnnas ABoraapo
24 TennoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [Ilkana remneparyp Llenscust
25 Wneansusiii ra3 B MKT. OcHoBHOE bubmnoreka IIOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
26 AbcoumoTHas TeMiepaTypa Kak Mepa bu6mmoreka LIOK
cpeaHel KHHETUYECKON SHEPIUHU https://m.edsoo.ru/ffOc511e
JIB)KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knaneiipona
27 3akoH /lanpToHa. ['a30BbIC 3aKOHBI
28 JlaboparopHas pabora «MccnenoBanue
3aBHCHMOCTH MEXy MapameTpamMu
COCTOSIHUS Pa3pEKCHHOTO Ta3ay
29 N3onponeccel B HI€aNbHOM Tra3e u ux bu6nuorexa [IOK
rpaduvecKoe MpecTaBIeHNe https://m.edsoo.ru/ff0c570e
30 BHyTpeHHss sHEprus bubmuoreka [JOK
TEPMOJAMHAMUYECKON CUCTEMBI U CITOCOOBI https://m.edso0.ru/ff0c5952
e€ n3MeHeHus. KonnuecTtBo TemioTel 1
pabota. BuyTpenHsis sHeprus
OJTHOATOMHOTO HJICATHHOTO Ta3a
31 Bune! teronepenaun bu6muoreka [JOK
https://m.edsoo.ru/ff0c5c36
32 V nenpHas TEIIOEMKOCTD BEILIECTBA. bu6nunorexa LIOK
KonnuecTBo TemnoTs! npu https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AnuabaTHbIN mpoiece
33 [TepBbIit 3aKOH TEPMOAMHAMUKH U €TO bubnuotexa [JOK
IIPUMEHEHHE K M30Mpoleccam https://m.edsoo.ru/ff0c5efc
34 HeobOpaTtumocTh MporeccoB B MpUpoOIE. bubnuoreka [JOK

BTtopoii 3aK0H TEpMOIMHAMUKH

https://m.edsoo.ru/ff0c6230



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
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

35

[Tpunun nevicreus u KII/ TenmoBoi
MAaIITUHEI

bubnunorexa LIOK
https://m.edsoo.ru/ff0c600a

36 Iuxa Kapno u ero KI1/{

37 DKOJIOTHYECKHUE TIPOOIEMBI
TETJIOIHEPTeTUKH

38 O6o0maromuii ypok «MoJteKysipHast bubnuotexa [JOK
¢usnuka. OCHOBBI TEPMOIMTHAMUIKINY https://m.edsoo.ru/ff0c6938

39 KontponbHas paboTa mo teme bubnuorexa [JOK
«MonexynsipHas ¢puznuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI

40 [TapooOpa3zoBaHue 1 KOHJCHCAIIHSL. bubnmoreka [JOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6

41 AOCOII0THAS U OTHOCUTEIIbHAS bubmuorexa [IOK
BJI&KHOCTh BO31yxa. HaceleHHslii nap https://m.edsoo.ru/ff0c64d8

42 Tépnoe Teno. Kpucrammmaeckue u bubnmnoreka [HOK
amopdHbIe Tena. AHU30TPOIHS CBOMCTB https://m.edso0.ru/ff0c65f0
KpucTanioB. JKuakrue KpUCTaIbL.
CoBpeMeHHbIE MaTepHalIbl

43 [InaBneHne u KpucTauM3anys. Y qesbHas bubmuoreka [JOK
teriora miasnaeHus. Cyoaumanus https://m.edso0.ru/ff0c6708

44 VYpaBHeHHE TEMI0BOro OamaHca bubnmnoreka [JOK

https://m.edso0.ru/ff0c6820

45 DnekTpu3anus Tei. DINeKTPUIeCKUN bubnuotexa [JOK
3apsj. /IBa BUA DOIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc

46 [TpoBOIHUKH, TUATEKTPUKHU U bubnuotexa [JOK
MOJIYITPOBOJIHUKH. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c6bcc
AIIEKTPHYECKOTO 3apsizia

47 B3aumopeiictBue 3apsanoB. 3akon Kynona. bubmmoreka [JOK
ToueuHslil 2NEKTPUYECKHAN 3apsi] https://m.edsoo.ru/ffOc6ce4

48 Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIS. bubmmoreka [JOK
[IpuHIUI Cynepro3uIuy JIEKTPUYECKUX https://m.edsoo.ru/ff0c6df2
nosiel. JInHuu HanpsHKEHHOCTH

49 PaboTa cwit 31eKTpocTaTHuecKoro moJsi. bubnuoreka [JOK

Ilorenuuan. Pa3HoCTh NOTEHIINATIOB

https://m.edsoo0.ru/ffOc6f00



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
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

50

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B
SJICKTPOCTATUYCCKOM II0JIC.
I[HBJIGKTpH‘IeCKaH IMPOHUIACMOCTD

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7018

51

DnekTpoéMKkocTh. KoHniencaTop

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DneKTPOEMKOCTH IIIOCKOTO
KOHJIEHCATOpa. DHEprus 3apsHKEeHHOTO
KOHJICHCATOpa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas pabora "M3mepenune
AJIEKTPOEMKOCTH KOHAEHcaTopa"

54

[TpuHIMN NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAIILHOTO
arrmapara, CTpyiHHOro IpuHTepa.
DneKTpocTaTUYeCKas 3allluTa.
3azemiieHre JIEKTPONPUOOPOB

55

DNEeKTPUUYECKUM TOK, YCIIOBUS €TO
cymectBoBanus. [locrosunsiii Tok. Cuna
toka. Hanpsbxkenue. ConpoTuBieHue.
3akoH OMa U1l yyacTKa Lenu

56

[TocnemoBarenbHOE, TAPATIIEIBHOE,
CMEIIIaHHOE COETMHEHNE TIPOBOIHUKOB.
JlabopaTtopHas paborta «3ydueHue
CMEIMIaHHOTO COEMHEHUS PE3UCTOPOBY

0.5

bu6anoreka IIOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH Jxoyns-Jlenna

bu6anoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 OJIHOM (3aMKHYTOI)
anekTpuueckoit renu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJIC ucTOYHMKA TOKA U €T0
BHYTPEHHETO CONMPOTHBIICHUSI»

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNEeKTpOHHAsl TPOBOIUMOCTh TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONTPOTUBIICHHS
METaJUIOB OT TEMIIEPaTypHI.
CBepXIpOBOAMMOCTh



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

60 DneKkTpudecKkuil TOK B Bakyyme. CBOHCTBa 1
ANEKTPOHHBIX MYYKOB

61 [TonynpoBOIHUKH, UX COOCTBEHHAS U 1 bubmmoreka [JOK
MpUMecHas MpoBOAUMOCTh. CBoiCcTBa p— https://m.edsoo.ru/ffOc84ae
n-niepexofa. 11oynpoBoAHUKOBBIE
PUOOPHI

62 DNEeKTPUYECKHUI TOK B pacTBOpax U 1 bubmmoreka [JOK
paciuiaBax 3JICKTPOJIMTOB. https://m.edsoo.ru/ff0c82ba
DNEeKTPOTUTHYECKAsT TUCCOIHALINS.
DIeKTpoNn3

63 DNEeKTPpUYECKHUI TOK B razax. 1 bubmmoreka [JOK
CamocTosTeNbHBIN 1 HECAMOCTOSATEIbHBII https://m.edsoo.ru/ffOc84ae
pa3psa. Mouaus. [1nazma

64 DnexTpuueckrue mpudopsl U yCTPOMCTBA U 1 bubnnorexa [JOK
UX IPAKTU4YeCKoe npuMeHeHue. Ilpasuna https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH

65 Oo6o06maromuii ypok 1 bubmmoreka [JOK
«DNEKTPOJIMHAMHKA» https://m.edsoo.ru/ffOc88be

66 KonTponbHas padboTa 1mo Teme 1 bubmmoreka [JOK
«Quekrpocratuka. [TocTosHHBIM https://m.edsoo.ru/ff0c8a8a
JNEKTPUYECKUN TOK. TOKH B pa3iIM4HbIX
cpeaax»

67 PezepBHblil ypok. KonTposbHas pabota 1 bubmuoreka [IOK
1o TeMe "DIIeKTpoIMHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O6001maronuii ypok mno 1 bubmuoreka [IOK
temaMm 10 knacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KosauyecTBo yacoB DJIEeKTPOHHbBIE
N Tema ypoka KonTpoabubie | [IpakTuueckue Hata unpposkIe
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

1 IlocTosiHHBIE MAarHUTHL U UX B3aUMOJCHCTBUE. 1 bubnunoreka LIOK
MarnutHoe nosue. Bekrop MarauTHOU https://m.edso0o.ru/ff0c9778
WHAYKIMU. JIMHUY MarHUTHOM MHIYKIIMU

2 MarsuTHO€ 1oJie IPOBOJHUKA ¢ TOKOM. OnbIT 1 bu6nuoreka [JOK
Opcrena. BzanmonelicTBre NpOBOAHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHast pabota «/3ydeHrne MarHuTHOTO 1 1 bubnmoreka [JOK
T10JIs1 KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe

4 JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJHUK C 1 1 bu6mmoreka [IOK
tokoM. Cuna Amnepa. JlaboparopHas paboTa https://m.edsoo.ru/ff0c9acO
«HccnenoBanue nelcTBUS MOCTOSHHOTO MarHuTa
Ha PaMKY C TOKOM»

5 JlercTBHE MarHUTHOTO IOJI HA JBHKYILYIOCS 1 bu6muoreka [JOK
3apspkeHHyto yactuity. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 OnexTpoMarauTHas nHAyKus. [IoTok BekTopa 1
MarHuTHON uHAyKuu. DJ1C nHayknuu. 3akoH
2JIEKTPOMAarHUTHOM MHAYKIMK Papanest

7 JlaboparopHas padota «MccnenoBanue sBIECHUS 1 1 bubnmnoreka [JOK
9JIEKTPOMArHUTHON MHIYKIIUW» https://m.edsoo.ru/ff0cal50

8 WNunyktuBHOCTS. SIBNenne camonnaykuuu. 3/1C 1 bubmuorexa [IOK
CaMOMHAYKIMU. DHEPIHsI MATHUTHOTO TTOJIS https://m.edsoo.ru/ff0ca600
KATYIIKH C TOKOM. DJIEKTPOMarHUTHOE N0JIe

9 TexHu4eckue ycTpoicTBa U X IPUMEHEHHE: 1
IIOCTOSIHHBIE MAarHUTBHI, 2JIEKTPOMAarHUThI,

AJIEKTPOABUTaTENb, YCKOPUTENIN AJIEMEHTAPHBIX
4acTHULl, THAYKLIMOHHAsSI [1€Yb
10 O6o0maromuii ypok «MarauTHoe moJe. 1 bubnuorexa [JOK

DNIeKTpOMarHuTHast MHIYKITUS»

https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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11 Konrtponsnas padora no reme «MarHuTHoe Bu6mumoteka [JOK
1oJje. DJIeKTPOMarHuTHas HHAYKIUSI https://m.edsoo.ru/ff0cad58

12 CB00OJHBIE MEXAHUYECKHE KOJICOaHNS. bubnunoreka LIOK
I"apmonnueckue konedanus. YpaBHEeHUE https://m.edsoo.ru/ffOcaf06
rapMoHu4eckux kosjebanwuii. [IpeBpamenne
SHEPrUH

13 JlaboparopHas padora «MccnenoBanue
3aBUCHMOCTH Mepro/ia MaJIbIX KojeOaHul rpy3a
Ha HUTH OT JUTMHBI HUTH U MacChl TPy3a»

14 Konebatenbublit KoHTYp. CBOOOIHBIE bu6nmoreka LIOK
3JIEKTPOMAarHUTHBIE KOJeOaHus B UACATBHOM https://m.edsoo.ru/ffOcb820
KoJ1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY
MEXaHHYECKUMH U JIEKTPOMArHUTHBIMHU
KoJe0aHusIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU Bbu6mmotreka [JOK
B UJICAJIbHOM KO0JIe0aTeTbHOM KOHTYpe https://m.edsoo.ru/ffOcb9c4

16 [IpencraBienue o 3aTyxaroUMX KOIeOaHUAX. bubmuoreka [JOK
BreinykaeHHbIE MEXaHUYECKUE KOeOaHMUs. https://m.edsoo.ru/ffOcbb86
Pe3onanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHEIE
KoseOaHus

17 [lepemennsblit Tok. CUHYCOUJAIbHBIN bubmuoreka [IOK
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOT0 https://m.edsoo.ru/ffOchd34
TOKa. AMIUTUTYIHOE U JCHCTBYIOIIEe 3HAYCHHUE
CHJIBI TOKA U HAPSHKEHUS

18 Tpauchopmarop. [IpousBoacTBo, nepenava u
noTpebIieHne JIEKTPUUECKON IHEPTHH

19 YCTpoUCTBO U MIPAKTUYECKOE IPUMEHEHHE bubmuorexa [JOK
AJEKTPUYECKOTO 3BOHKA, FT€HEpaTOpa https://m.edsoo.ru/ff0cc324
MIEPEeMEHHOT0 TOKa, JIMHHH dJIeKTponepeaad

20 DKOJIOTUYECKHE PUCKH TIPU TIPOU3BOJICTBE
anekTpodHepruu. KynbTypa ucnoab3oBaHus
AJIEKTPOIHEPTHHU B TIOBCETHEBHOM KU3HH

21 MexaHnuyeckue BOJIHBI, YCIOBUS bubnunoreka LIOK

pacnpoctpanenus. [lepuoa. CkopocTh

https://m.edsoo.ru/ffOcca54
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pacrnpocTpaHeHUs U JUIMHA BOJHBL. [lonepeynbie
Y IIPOJOJIBHBIE BOJIHBI

22 3Byk. CKOpOCTb 3ByKa. I pOMKOCTB 3BYyKa. Bu6muotexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DNeKTpOMarHuTHbIE BOJHBI, UX CBOMCTBA U bubmmoreka [JOK
ckopocTsb. [1Ikana 3;1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe
24 [TpuHIUIIBI PAAMOCBS3U U TEIEBUICHUS.
PasButue cpencts cBsi3u. Paguonokanus
25 Kontponbnas padota «KonebaHust u BOJTHBD»Y bubmmoreka [JOK
https://m.edsoo.ru/ff0cc6f8
26 [IpsiMosinHeitHOE pacpocTpaHEeHHEe CBETA B bubnuoreka [IOK
OJIHOPOJIHOM cpejie. ToueuyHbll HICTOYHUK CBETA. https://m.edsoo.ru/ff0cd350
JIyu cBera
27 OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. Bbu6moteka [JOK
ITocTpoenne n3o00pakeHUH B IIJIOCKOM 3epKaje https://m.edsoo.ru/ffOcd4e0
28 [Tpenmomitenue cBeta. [lotHOE BHYTpeHHEE bubmmoreka [JOK
oTrpaxkeHue. IIpenenbHbIN yroi nmoiaHoro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHUS
29 JIaGopartopHas paboTa «/3mepeHue nmokasarens bubmuoreka [IOK
MPEJTOMJIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzsel. [TocTpoenue nzodpaxeHuii B THH3E. bubnnorexa [JOK
DopmyJia TOHKOHN JIUH3bL. Y BEJIMYEHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHas pabota «MccnenoBanue CBOMCTB
1300pakeHUH B JIMH3aX»
32 Hucnepcus ceeta. ClokHbIN cocTaB 0e10ro
csera. L[Ber. JJaboparopHas pabota
«HabmoieHne nucnepcun cBeTay
33 Wntepdepennus ceera. Audpakius cera. bubmuorexa [JOK
JlndpakimonHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepeunocTh cBETOBBIX BOJH. [lonspuzanus bubmmoreka [JOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre mpuOOPs! M YCTPONCTBA U YCIOBUS
nx 6€30MacHOr0 MPUMEHECHHS
36 ['panu1ibl TPUMEHUMOCTH KJIACCUYECKOMN bubnmnoreka [JOK
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MexaHukHu. [locTynaTel ciennaibHON TEOPUU
OTHOCHUTEIHHOCTHU

https://m.edsoo.ru/ffOcf862

37 OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH. bubmmoreka [JOK
3aMeIJIeHe BPEMEHH M COKpAIEHUE JITTMHbI https://m.edsoo.ru/ffOcfa42
38 DHeprust ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI. bubmmoreka [JOK
CBs13b Macchl € YHEPruen U UMITYJIbCOM. DHEPrus https://m.edsoo.ru/ffOcfc68
MOKOSsI
39 KontponbHas padota «Onruka. OCHOBBI bubnuotexa [JOK
CIIELIMAIbHON TEOPUH OTHOCUTEIBbHOCTH)) https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. DHeprus U UMITYIbC bubnuoreka [IOK
¢dboToHa https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHe U uccaenoBanue Gpororddekra. bubnnorexa [JOK
Ompitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
42 3akoHsl hoTodddexTa. YpaBHEeHHE DUHIITEHHA Bbu6mmotreka [JOK
st pororddexra. «KpacHas rpaHuiiay https://m.edsoo.ru/ff0d015e
dororddekra
43 JlaBnenue ceera. OnwiTel I1. H. JIeGenena. bubnuoreka [{OK
XuMHuyeckoe IeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHUUecKue ycTporcTBa U IPAKTUYECKOE
IpUMeHeHue: (HOTOINEMEHT, POTOAATUUK,
CONTHEYHas OaTapesi, CBETOUO]T
45 Pemenue 3agad mo reme «71eMEHTBHI KBAHTOBOM bub6mmoreka [IOK
ONTUKI https://m.edsoo.ru/ff0d0302
46 Mopens aroma Tomcona. OnbiTel Pezepdopaa mo bubnuotexa [JOK
paccesHUIO a-dactull. [InanerapHas monens https://m.edsoo.ru/ff0d091a
aToMa
47 [Toctynater bopa bubmmnoreka [JOK
https://m.edsoo.ru/ff0d0afa
48 Nznydyenune u mornomieHrne (GOTOHOB MpH bubnuotexa [JOK
Iepexo/ie aToMa ¢ OAHOT0 YPOBHS SHEPIUU Ha https://m.edsoo.ru/ff0dOafa
apyroii. Buasl criekTpos
49 BosiHoBBIE cBOMCTBa yacTull. BosHsl ne bponis. bubnmnorexa [JOK

KopnyckynsipHO-BOJIHOBOM Jyau3M.
CHOHTaHHOE U BBIHYXXKJICHHOC N3JTYUCHUC

https://m.edsoo.ru/ff0d0ca8
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50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaJMOAKTUBHOTO U3JTYYCHUS

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

51

CgoiicTBa anbda-, 6eTa-, raMMa-u3TydeHUsI.
Brnusinue paguoakTHBHOCTH HA KUBBIC
OpraHu3MBbI

52

OTKpbITHE IPOTOHA U HEUTpOHA. M30TOIBI.
Anbda-pacnag. DIEKTPOHHBINA U TO3UTPOHHBIN
Oera-pacnaj. ['aMMa-u3myueHue

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

53

OHeprus cBA3M HYKJIOHOB B spe. SInepHbie
peakuuu. Snepusiii peaktop. IIpodnemsl,
IIEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI SAEPHOU
SHEPIeTHKHU

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

54

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOIIOCHHUS U PETUCTPALTIH
2JIEMEHTapHbIX yacTull. Kpyrisiii cTon
«DyH/1aMeHTaIbHbIE B3aUMO/IEUCTBHUS.
EnuHCTBO (pM3nyeckoi KapTHHBI MUpay

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

55

Bun 3Bé31H0r0 HeOa. Co3Be3nus, spKue 3BE3/bI,
IUTAHETHI, UX BUAUMOE aBrkeHne. CotHeyHas
cucrema

56

Comnure. ComHeyHast akTUBHOCTE. MIcTOUHUK
sHeprun CoJiHIA U 3BE3]T

57

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3AbI
IJIaBHOM MOCJIEI0BATEIbHOCTH. BHyTpeHHEee
crpoeHue 3B€37]. COBpeMEHHbIE NPEACTaBIECHUS O
IIPOUCXO0XACHNUHU U 3Boronnu CosHia u 3B€311

58

Muneunsiii [1yTe — Hama ['anakTuka.
ITonoxxenne u nBuxenne Connua B ['anakTuke.
l"astakTkn. YE€pHBIE ABIPHI B s1/Ipax raJakTHK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe nznyueHue.
MerarajiakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUUT



https://m.edsoo.ru/ff0d0fd2
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https://m.edsoo.ru/ff0d0e38

61

KonTponbHas padboTta «1eMeHThl aCTPOHOMHUU U
acTpoU3uKm»

62

O6o06maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHUHU B YKOHOMHUYECKO,
TEXHOJOTHYCSCKOM, COIIMAILHON M STHYECCKOM
chepax eAaTeIbHOCTH YeJIOBEKa

63

O6o06maromuit ypok. Poib u mecro pusuku u
ACTPOHOMHH B COBPEMEHHOM HAYYHOIl KapTHHE
Mupa

64

O6o6matomuii ypok. Ponb gusundeckoi Teopumn
B (D OPMUPOBAHNUY TPEACTABICHUHN O (PU3UIECKOM
KapTHHE MHpa

65

O6o06maromuit ypox. Mecto ¢puzndeckoit
KapTHHBI MUpPa B O0ILEM PsiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEJCTaBICHUH O
OpUpO/IC

66

PesepBHbIil ypok. MarautHoe noie.
ONEeKTpOMarHuTHAsE NHIYKIHS

67

PesepBubiil ypok. Ontuka. OCHOBBI
CHEeIMaJIbHON TEOPUU OTHOCUTEIBHOCTH

68

Pezepublil ypok. KBantoBas gusmka. DneMeHTHI
aACTPOHOMHUU U acTPOPU3UKH

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO
«ITpocsenienue»

» Guzuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakimueit [lapdpentreBoit H.A., AkiinonepHoe obiectBo «M31aTeabcTBO
«ITpocBenieHue»

» dusuka, 11 kmace/ Mskumes .41, [lerpoBa M.A., Yronsaukor O.C. u
npyrue, OOIIECTBO C OTPAHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;

AxtmonepHoe o6miectBo «M3aarenbctBo «IIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Kupuk JI. A. CamocTosiTeIbHbIE M KOHTPOJIbHBIE Pa0OTHI 1O (DU3UKE.
Pa3znoypoBHEBbIE

nunaktudeckue marepuansl. 10 kimacc. — M.: Unekca, XapbskoB: [ 'uMHa3us,
2000. —98c.

2. Kupuk JI. A. CamocTosiTeIbHbIE U KOHTPOJIbHBIE pa0OThI MO (PU3HKE.
Pa3znoypoBHeBEIE

nunakTuaeckue marepuansl. 11 kimace. Onruka. — M.: Mnekca, XapbKoB:

I'mmua3us,



2000. — 98c.

3. Kupuk JI. A. CaMmocTOSITENbHBIE U KOHTPOJIbHBIE pa0OTHI MO (PU3HKE.
Pa3zHoypoBHEBbIE

nuaaKkThyeckue Marepuaisl. 11 kinace. AtomHas ¢pusnka. Pu3znka aTOMHOTO
sapa. — M.:

Nnekca, XappkoB: I mmuazus, 1999. — 105c¢.

4. HactonpHas kaura yuurtens ¢pusuku. B.A. Koposun. M: Actpens, 2004
5. ®usuka. 3anaunuk. 10- 11 A.IL. PeimkeBuu. M., JIpoda, 2004

6. [IpoexTHas aestensHOCTH yuanuxces 9-11. H. JIeimapea, Bonrorpan,
Vuurens, 2008

7. KoHTpoJibHBIE U caMocTOsATebHBIE paboThI o (usuke. 10 kiace. O.H.
I'pomiieBa, Mockaa, "Ok3amen", 2010

8. KontposbsHbie U caMocTosiTeNbHbIe padoThl 1o ¢usuke. 11 kmace. O.N.

I'pomueBa, Mocksa, "Ok3amen", 2010

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. ®UTIN. OTKpbITHIN OaHK 3a7aHUN
http://fipi.ru/about/news/opublikovany-proekty-kim-ege-2016-po-vsem-
predmetam

2. Pemry EI'D

http://phys.reshuege.ru/test?theme=204



3. Odunmanbubiil ntHGOpPMAIMOHHBIHN opTan EI'D

http://www.ege.edu.ru/

4. Knacc!Has ¢usuka

http://class-fizika.narod.ru/vid.htm

5. Enunas xomnekuus LIOP
http://metodichka-1d.ucoz.ru/load/fizika/edinaja_kollekcija_cor_po_fizike/
6. I'azeTa «pusuka» (mpunoxeHue K «1 ceHTIOps»)
http://fiz.1september.ru/

7. Metonuueckue nocoous (poda)

http://www.drofa.ru/for-users/teacher/vertical/metod10-11/
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