MyHuuunajJbHOe AaBTOHOMHOE 00111e00pPa30BaTeIbHOE YUpesKIeHue

ropoaa Habepexnbie Yenns! ""I'mmuazus Ne76"

YTBEPXXIEHO
nupektop MAOY «I'umHazus Ne76»

E.B.IlnotankoBa

NOKYMEHT NOAMNCAH
QNEKTPOHHOW MOAMUCHIO

CepTudmkat: 6D00EC00BEB0829E4BCF7EDC298B049B
Bnapgeneu: MnoTtHukoBa Enena BnagumuposHa
[Leiicteutenex: ¢ 10.11.2023 go 10.02.2025

[Tpuxkas Ne 345 ot 29.08.2023r.

PABOYAS [IPOTPAMMA
(ID 2200407)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

s ooygarommxest 10-11 kmaccon

r. HaGepe:xnubie Yeanbl



MNOACHUTEJIBHAS 3AIINCKA

[IporpamMma mo ¢usuke 6a30BOro YpOBHS Ha YPOBHE CPEJHETO 00IIero oO0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOXKEHUN M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHOll mporpammbl, mpeactraBieHHbix B OI'OC COO, a Takke ¢ yd€rom
denepasibHOM pabouell MporpaMMbl BOCHUTAHUS U KOHIIEHIMU MPENoJIaBaHUs y4eOHOTO
npeamera «®Puzukay B 00pa3oBaTeNbHBIX oOpraHu3anusx Pocculickoit ®Dexaepaiiuu,
pealn3yIONUX OCHOBHBIE 00pa30BaTeIbHbBIE MTPOTPAMMBI.

Conepsxanue mporpammbl 1o (U3MKe HampaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4dHOM KapTuHbl Mupa oOydaromuxcs 10-11 kmaccoB mpu oOydeHUHM uX (PU3HKE Ha
0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-AEATEIbHOCTHOrO noxaxojna. [Iporpamma no ¢usuke
cootBercTBYeT TpeboBanusiM GI'OC COO kx miaHUpyeMbIM JIMYHOCTHBIM, IIPEIMETHBIM U
METaIpeAMETHBIM pe3yJbTaTaM O00yUYEHHUs, a TAKKE YUUTHIBAET HEOOXOIMMOCTh pealn3alunu
MEXIPEIMETHBIX CBA3EH (DPU3UKHU C €CTECTBEHHO-HAYYHBIMU Y4€OHBIMU IpeaMeTaMu. B Hel
ONpENEISAIOTCA OCHOBHBIE II€JIM M3y4yeHUs (PU3MKM Ha YpPOBHE CPEAHEro OOLIETo
oOpa3oBaHUsl, IUIAHUPYEMbIE pe3ylbTaThl OCBOEHUSA Kypca (HU3UMKH: JIMYHOCTHBIE,
MeTarpeAMETHbIE, TpeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3uke BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHMS Kypca (PU3MKH Ha 0a30BOM YPOBHE, B TOM

quClie IPEIMETHBIE PE3YIbTAThI 10 FOJaM 00yUYEeHMS;

e cozepkaHue yueOHoro npeamera « Pu3nka» 1mno rogam 00y4eHuUs.

du3zuka Kak Hayka o HauOosee OOIIMX 3aKOHaX MPUPOIbI, BHICTYyINAs B KayeCTBE
yueOHOro ImpeaMera B UIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HaHUH 00
okpyxatomeM Mupe. [lIkonpHBIN Kypc QU3MKH — CHCTEMOOOPAa3YIONMUN ISl €CTECTBEHHO-
HAy4YHbIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PM3MUECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
U SIBJICHUW, M3y4aeMbIX XUMHEH, Ouosioruei, gusznueckoil reorpadueil U acTpOHOMHUEH.
Hcnonb3oBaHne M aKTUBHOE MNPUMEHEHHE (U3MYECKUX 3HAHWUU OINpENeNsieT XapakTep H
pa3BUTHE pa3HOOOPA3HBIX TEXHOJOTMM B cdepe DHEPreTMKH, TPAHCIOpPTa, OCBOEHUS
KOCMOCA, MOJYyYEHHs] HOBBIX MATE€pUAJOB C 3aJaHHBIMU CBOMCTBaMHM M Apyrux. M3ydeHue
(Y3MKH BHOCUT OCHOBHOM BKJIaJ B (DOpMUPOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MHpa
oOyuvaronuxcsi, B (QopMUpOBaHME YMEHUM MPUMEHATh HAy4YHbIA METOJA NO3HAHUS MpU
BBITIOJITHCHUH UMH YI€OHBIX HCCIICTIOBAHUH.

B ocHOBy Kypca Qu3MKH A1 YPOBHSI CpeIHEro 00IIero oOpa3oBaHUsl MOJIOKEH Psijl
UJe, KOTOPhIE MOXKHO pacCMaTpUBaTh KaK IPUHIUIIBI €r0 MOCTPOEHUS.

Hoesn yenocmnocmu. B cooTBeTCTBUU C HEW KypC SIBISIETCS JIOTMUECKH 3aBEPIIEHHBIM,
OH COJEPKUT MaTepuall U3 BCeX pa3iesioB (U3HMKHU, BKIIIOYAET KaK BOMPOCHI KJIACCUUYECKOM,
TaK U COBPEMEHHOM (PU3HKHU.



Hoesn cenepanuzayuu. B cooTBeTcTBUU C HEW MaTepuan Kypca (QU3UKUH OO0BEIUHEH
BOKpYT pu3nueckux Teopuil. Beaymm B kypce sBisiercst popMupoBaHue MpeacTaBIeHU O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BEIIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE  peanusanms  NpeamnosaraeT  HCIOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIMana (U3MUECKOW HAYKH, OCMBICIICHHE CBS3M PA3BUTUS (PUBUKHU C
pa3BUTHEM OOLIECTBA, @ TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U HKOJIOTMYECKUMU
poOJIeMaMu.

Hoes npuxnaomnou nanpasiennocmu. Kypc (usmku mnpesmonaraer 3HaKOMCTBO C
MIUPOKUM KPYTOM TEXHMUYECKHX M TEXHOJIOTMUECKUX MPHIIOKEHUN H3YyYEHHBIX TEOpUH U
3aKOHOB.

Hoes skonocuszayuu peanu3yercs MOCPEACTBOM BBEACHHS 3JEMEHTOB COJEPKaHMS,
MOCBALIEHHBIX 3KOJIOTMYECKUM MTPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM
TEXHUKM W  TEXHOJOTMM, a Takke OOCYyXIeHUus MpoOJeM  PpaluOHAIBHOTO
IIPUPOIONIOIB30BAHUS U IKOJIOTUUECKONW OE30IMaCHOCTH.

Crep’HEBbIMU 3JIEMEHTAMH Kypca (PUM3HKU Ha YPOBHE CPEIHEro oOIero oopa3oBaHUs
ABISIIOTCSL (pu3mueckue Teopur ((HOpMUPOBAHHME MPEACTABICHUN O CTPYKTYpE MOCTPOEHUS
¢usnueckoil teopun, poiin (YHIAMEHTAIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
IpEJICTaBICHUSIX O MPUPOJE, TPAHUIIAX TPUMEHUMOCTH TEOPUM, I ONTUCAHUSI €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IPOLIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOAXO0MA B Kypce (PU3MKHU pealu3yercs MPEexIe BCEro 3a
C4€T OpraHu3alMh HKCIIEPUMEHTAIBHON JAesTenbHOCTH oOydaromuxcd. s 6azoBoro
YpOBHSL Kypca (PU3UKH — 3TO MCIOIH30BAHHE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTAOOPATOPHBIX paboOT, KOTOPhIE B Mporpamme 1o ¢pus3nke 00beTMHEHBI B
OoOLIMI CHUCOK YYEHUYECKHMX MPAKTHUECKUX padoT. BeineneHue B yKa3aHHOM IIE€peyHe
7a00paTOpHbIX pabOT, NPOBOAUMBIX JMJIE KOHTPOJS UM OLIEHKH, OCYILIECTBIAETCS
YYaCTHUKAaMU 00pa30BaTENbHOrO MPOLEcCa HCXOAd M3 OCOOCHHOCTEH IUIaHUPOBAHUS U
ocHamieHusi kaOmHeta ¢usuku. [Ipu 3TOM obOecmeunBaeTCsl OBIaJieHUE OOYyJarOIUMUCS
YMEHUSIMH TPOBOJAUTH KOCBEHHBIE M3MEPEHUs, UCCIIEOBAHUS 3aBUCHMOCTEH (PU3NYECKUX
BEJIMYMH U MOCTAHOBKY OIBITOB MO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonblioe BHUMaHue yAensieTcsl PEelIeHUI0 pacuETHBIX M KaueCTBEHHBIX 3anay. [lpum
ATOM JJisi PacUE€THBIX 3aJa4 MPUOPUTETOM SIBISIIOTCA 3a7auyd C SIBHO 3aJaHHOW (pU3MUYECKOU
MOJIEJIbIO, MTO3BOJISIONINE MPUMEHSITh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO
paszzena Kypca, TaK U MHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenioB. [ KaueCTBEHHBIX 3a]ad
OPUOPUTETOM SIBIISIIOTCSI 3a/laHUsl Ha OOBSICHEHHE NpPOTEKaHUs (U3MUYECKUX SIBICHUU U
MPOIIECCOB B OKPY KAIOIIEH KU3HU, TpeOyIolue BIOOpa PU3NIECKON MOJCIH JIJIsi CUTyaIluu
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusimu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOro mporiecca 0a30BbI YpOBeHb Kypca (M3UKH Ha YPOBHE CPEIHETO
o0m1ero oOpa3oBaHUsl TOJDKEH U3Yy4aThCs B YCIOBHSIX NMPEAMETHOTO KaOMHETa (PU3UKH WU B



YCIIOBHUSIX WHTETPHUPOBAHHOTO KaOWHETa TMPEAMETOB €CTECTBEHHO-HAYYHOrOo IHKiIa. B
kaObuHeTe (QU3MKKA JOKHO OBITh HeEoOXoauMoe JiabopaTopHOe OOOpYIOBaHHUE IS
BBITIOJIHEHUS YKA3aHHBIX B IMporpamMMme mo (U3MKe YYEHHYECKHX MPAKTHUYECKUX padoT u
JEMOHCTPALIUOHHOE 000pYI0BaHHUE.

JleMOHCTpallMOHHOE 000pyAOBaHHE (POPMHUPYETCSI B COOTBETCTBUM C MPUHIUIIOM
MUHUMAJILHON JOCTATOYHOCTU M 00ECIEUMBAET MOCTAHOBKY MEPEUUCICHHBIX B MpOrpamMme
1o (U3MKE KIIIOUEBBIX IEMOHCTPAIINI 711 UCCIIEIOBAHUS M3yYaeMBbIX SIBICHHUM U MPOIIECCOB,
AMITUPUIECKUX B (PYHIaMEHTATBHBIX 3aKOHOB, NX TEXHHYECKUX MTPUMEHEHUH.

JlabopaTopHoe 000py/I0BaHKE Il YUCHUUECKUX MPAKTUYECKUX padboT hopMHUpyeTCs B
BUJIC TEMATUYECKUX KOMIUJIEKTOB U 00ecreurnBaeTcsl B pacu€re OJHOr0 KOMILUIEKTa Ha JIBYX
oOyuatomuxcs. TemMarndeckue KOMILIEKTHI J1a0OpaTOpHOTO 00OpYAOBaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUICKCHOM HCITOJIh30BaHUU aHAJIOTOBBIX W MU(PPOBBIX MTPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ IUPPOBBIX JaOOPATOPUIA.

OCHOBHBIMHU HEJIIMH U3y4YeHUs PU3UKH B 00I1IeM 00pa30BaHUM SIBIISIOTCS:

e (QopMupoBaHuE HUHTEpPECA U CTPEMIICHHS O0OYHAIOUIUXCSl K HAYYHOMY U3yUYEHUIO

MIPUPOIBI, PA3BUTHE WX HHTEIJICKTYTBHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TPEJACTABICHWA O HAydHOM METOJE TMO3HaHHA U (HOPMHUPOBAHUE
MCCJIEIOBATEIIHCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (QopMupoBaHHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3yYECHHUs OCHOB
CTPOEHHUS MaTepuu U PyHITaMEHTAIIbHBIX 3aKOHOB (DPU3UKHU;

e (¢dopMupoBaHHEC YMEHHH OOBSCHITH SBICHHUS C MCIOJb30BAaHUEM (HHU3UICCKUX
3HAHWI W HAYYHBIX JIOKA3aTEIbCTB;

e (QopMupoBanue mnpenacTaBACHUH O pond  GUBMKA I Pa3BUTHSA  JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3TUX Lened o0ecreunBaeTcs pelieHHeM CIEQYIOIIUX 3a/1ad B Mpoliecce

M3y4deHHs Kypca (PU3UKH Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHUs:

e TMpUOOpETEHHWE CHUCTEMBbl 3HAaHMK 00 oOmWMX (U3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSIX, BKIIOYAsT MEXaHUKY, MOJICKYJISIPHYIO (DU3UKY, SIEKTPOIMHAMUKY,
KBaHTOBYIO (DU3UKY U DJIIEMEHTHI acCTPOPHU3UKH;

e (QopMupoBaHue yMEHHN NPUMEHSATh TEOPETUUYECKUE 3HAHUS JUISI OOBSCHEHUS
GU3MYECKUX SIBJICHUN B TIPUPOJAC W JUIS TPUHATHS TPAKTHYCCKUX PEIICHUN B
IMOBCEJHECBHOM KU3HU;

e OCBOGHHE CMOCOOOB pEIICHUS] PA3IMYHBIX 3a/lad C SIBHO 3aJlaHHOW (PU3MUYECKOU
MOJIETIbIO, 3aJa4, IOAPA3yMEBAIOIIUX CAMOCTOATEIbHOE cO3JaHue (U3HYECKOM
MOJIEJY, aIEKBAaTHOM YCJIOBUSIM 3a/1a4u;

e TOHMMaHHWE (PU3MYCCKUX OCHOB M MPHUHIIUIIOB ACHCTBUS TEXHUYCCKUX YCTPOUCTB M
TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPELy;



e OBJIAQJICHUE METOJIAMU CAMOCTOSITEIPHOTO IJIAHUPOBAHUS U TIPOBEICHUS (DU3UICCKUX
DKCIIEPUMEHTOB, aHalW3a W HWHTEpIpeTanud WHQPOPMAIUU,  OINpPEICICHHS
JIOCTOBEPHOCTH TOYYCHHOTO Pe3yibTara;

e CO3J@aHWE YCJIOBUW JUIS pa3BUTUSA YMEHUH TPOEKTHO-HUCCIIEIOBATEIbCKOM,
TBOPYECKOU JIEATEITHHOCTH.

Ha m3yuenne ¢usnku (6a30BBIli yPOBEHB) HA YPOBHE CPEIHETO OOIIETO 00pa3oBaHUs
otBoauTcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Hejaeno), B 11 kmacce — 68 gacos (2
gyaca B HEJICIIIO).

[IpennaraeMelii B mporpamMmme Mo (QU3MKE MEepPeUeHb JTaOOPATOPHBIX M MPAKTUYCCKUX
paboT SBIIAETCS PEKOMEHIOBAHHBIM, YYHTENh JIeJacT BBHIOOP MPOBEIEHUS JIaOOpATOPHBIX
paboT U OMBITOB C YIETOM HHIUBUAYATHHBIX OCOOEHHOCTEH 00yUYarOINUXCS.



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Pasznen 1. ®u3zuka u MeTOAbl HAYYHOTO MTO3HAHMS

®usuka — Hayka O npupozac. HaydHble METOABI MO3HAHUSA OKPYXkKAIOIIETO
mupa. Ponp dkcnepuMeHTa M TEOpUM B IIPOLECCE IO3HAHUSA IIPUPOJIBIL.
DKCIIEpUMEHT B (pU3HKE.

MogaenupoBanue ¢u3nyYecKuX SIBIEHUM M mporeccoB. HaydHble rUmoresbl.
dusnyeckue 3aKOHbl U TEOpUH. ['paHUIBI IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons u Mecto ¢u3uku B (GOpMHPOBAHWM COBPEMEHHON HAYYHOW KapTHHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M LUPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEILHOCTh MEXaHMYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) W
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, MX NPOCKIMH HA OCH CHUCTEMBI KOOPAHUHAT.
CroxeHue nepeMenieHui 1 CJI0KeHue CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEITHOE ABWXKeHue. ['paduxu
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, TMYTU ¢ TepeMelICHUs
MaTepUAIbHOU TOYKHU OT BPEMEHH.

CBobOoaHOE azieHue. Y CKopeHre cBOOOIHOTO TaICHUs.

KpuBonuHeintHoe  aBvxkeHue. J[BMKeHHME  MaTepuagbHOW TOYKH IO
OKPYHOCTH C MOCTOSIHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEHAS
ckopocTh. [lepuoa u yactora obpaienus. LleHTpocTpeMHUTENHbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTHUUYECKOE MPUMEHEHHUE: CIHIOMETP,
JBH>KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIEpeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUéTa, WIUTIOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBanue ABUKEHUM ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

Hab6nronenue aBuxeHus: Tena, OPOIIEHHOTO TOJI YIJIOM K TOPU30HTY H
TOPU30HTABHO.



N3mepenne yckopeHus: CBOOOTHOTO MMaICHHUS.

Hanpasnenue ckopocTu npu IBUKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydeHne HEpAaBHOMEPHOTO ABUKEHHS C LEIBIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLICHUST MEXIY IyTAMHU, MPOWJCHHBIMH TEIOM 3a
MOCJICIOBATEIbHBIE PAaBHBIE IIPOMEKYTKM BpPEMEHH TIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYAJIBHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydenne nBUkKEHUS IapuKa B BA3KOU KUJIKOCTH.

N3ydenue nBuxkeHus Teaa, OpOIIEHHOTO TOPU30HTAILHO.

Tema 2. lunamuxa

[Ipuauun  otHocurensHOCcTH  [amunes. llepBelii  3akoH  Hbrorona.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoi 3akon HeroToHa
IUIsl MaTepuaabHOM TouKU. TpeTuit 3akoH HploTOHA 111 MaTepHaIbHBIX TOYEK.

3akoH BcemupHOro TtaroteHus. Cuna Ttsokectu. IlepBas kocMuueckas
CKOpPOCTb.

Cuina ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenust (mokos, CkoiabxeHus:, kaueHust). Cumna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKEeHHUS U cuiia TpeHus nokos. Kosdduimen tpenus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJA B JKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE JBUKEHNE a0COIOTHO TBEPAOTO TeNa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamleHus. Ilmedo cuiel. YcnoBus
paBHOBECUS TBEPJOIO TEIIA.

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenne nHepuu.

CpaBHeHHE Macc B3aUMOAECHCTBYIOIINX TEJl.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CroxeHune CHil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CHII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECH.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKHUHE U
pe3HOBOM 00pasiie, OT UX AehOopMaIIHH.

HccnenoBanne yciaoBHM PaBHOBECHSI TBEPAOTO TENA, HMEIOMIETO OCh
BpAILICHUS.

Tema 3. 3axoHbl cOXpaHeHUs 68 MeXaAHUKE

NmMnynbe MatepualibHOM TOYKH (T€na), CUCTEMbl MaTEpUATbHBIX TOYEK.
NmMmnynbe cuiibl U1 U3MEHEHUE UMITYJbCa Tela. 3aKOH COXPAHCHHS HUMITYJbCa.
PeaktuBHOE IBMXKEHUE.

Pa6Gora cuibl. MOIIIHOCTE CHUJIBL.

Kunernueckass »Heprus MarepuaibHOM TO4ykd. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[TorennumanbHas DHEPTHU. [TorennumanbHas DHEPIUs YIIPYro
neopMUpoBaHHOW  mpyxkuHbl. [loTeHUManbHas  HSHEprust Tejda  BOIU3U
MOBEPXHOCTH 3€MIIH.

[loreHnuanbHple W HENOTECHUHUAIbHBIE  CHIIBL. CBsi3b  paboOTHI
HENOTECHUUAIBHBIX CUJI C W3MEHEHUEM MEXaHWUYECKOW JHEPIud CHUCTEMBI TeEll.
3aKOH COXpPAHEHUS MEXAHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE ITPUMEHEHHUE: BOAOMET, KONED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE BMXKEHUE.

[lepexoa NOTEeHMATILHON SHEPTUU B KWHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yyenue abCOIIOTHO HEYNPYTOTo yaapa C MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue cBsi3u pabOThl CUJIbI C U3MEHEHUEM MEXaHWYECKOW SHEepruu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO XKI'yTa.

Pa3znen 3. MoJgiekyasipHasi Gu3uKa M TEPMOJIMHAMHUKA

Tema 1. Ocrogvl MONEKYAAPHO-KUHEMUYECKOIUL Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep HABMKEHUS U
B3aUMOJICCTBUS YaCTUIl BelecTBa. MOJENIU CTPOCHUs Ta30B, KUJIKOCTEHW H
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelei. Macca u
pasmepsl Moniekyi. KonnuectBo BemecTBa. [locTositHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenscus.



Mopgens  upeasibHoro raza. (OCHOBHOE ypaBHEHHUE  MOJEKYJISIPHO-
KMHETHUYECKOW TEOpUHM HUACaIbHOrO raza. AOCOJIOTHas TemIeparypa Kak Mmepa
CpeaHEN KHWHETHUYECKOM SHEPrUM TEIJIOBOTO ABWKEHMS dvactul rasa. [llkana
temneparyp KenpBuna. ['a30BbIe 3akoHBI. YpaBHeHHe MeHnaeneeBa—Knanerpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduyeckoe MpeACTaBICHUE H30IMPOIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITHI, JOKA3BIBAIOIINE MHUCKPETHOE CTPOCHHE BEmIecTBa, GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUMU.

OnbiThl 10 MU PY3UH KUTKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMOJCHCTBUA.

Mojenb, WILTFOCTPUPYIOIIAsk MPUPOY AABIICHUS ra3a Ha CTCHKH COCy/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS HACAIBHOTO Trasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomul

Onpenenenne Macchl BO3AyXa B KJIIACCHOM KOMHATE HA OCHOBE M3MEPEHUI
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK/1y ITapaMETPAMU COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ochosvl mepmoounamurku

TepMoauHaMuueckass cucteMa. BHYTpeHHsIsE 3HEprus TepMOAMHAMHYECKON
CUCTEMBI U CIIOCOObI €€ u3MeHeHusl. KoauyecTBo TemioTsl U paboTta. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  MACANbHOrO  rasza.  Buael  Temionepenayu:
TEIUIONPOBOJIHOCTh, KOHBEKIM, U3JIy4eHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonunyecTBo TemnoTsl npu Tenjaonepeaaye.

[Tonsitue 006 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHue TMepBOro 3akoHa TEPMOJUHAMUKH K H3ompoleccam. ['paduueckas
WHTEpIpeTanus padoThl Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh TPoO1IecCcoB B IPUPO/IE.

TennoBble  MammHbL.  [IpuHIUNBI ~ AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi SHEpPruuM B TEIUIOBBIX MamnHaX. KoaddUimeHT moae3Horo
nerictBusl TeruioBord MammuHbl. [{ukn KapHo M ero ko3 @UIMEHT IOJIE3HOTO
JENUCTBUA. DKOJIOTUUECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPrud Tejla MPU COBEPIICHUH PAOOTHI: BHUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXKATOTO BO3/AyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe IyTEM TpeHHsl (BUIEOAEMOHCTPALINSA).

N3MeHeHune BHyTpeHHEN SHEPTUM (TeMIepaTyphl) Telia MpHU TeIIonepeaaye.

OneiT 1O anauabaTHOMYy PpACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JBUTATEJIA.

Vuenuueckuii sxcnepumenm, rabopamopHvie pabomuwl

N3MmepeHne yaenbHOM TETI0EMKOCTH.

Tema 3. Aepecammusie cocmoanusn eewecmea. Dazoewvie nepexoonl

[TapooOpazoBanue u koHaeHcanus. Mcmapenue u kurnenue. AOCONMIOTHAS U
OTHOCHUTEJIbHAS BJIQXHOCTh BO3AyXa. HacklmieHHbI map. YaenpHas TerjoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATypPhl KUTICHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Teraa. AHU3OTPOIHUS CBOMCTB
kpuctaimioB. Kuakue kpuctaiibel. CoBpemeHHble Matepuaibl. [liaBieHue wu
KpucTayui3aius. Y aeibHas Teriora miasieHus. Cyonumanus.

VYpaBHeHuUE TEMI0BOTO OajiaHca.

TexHuyeckue YyCTpPONCTBA W NPAKTUUECKOE TMPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTMH TMOIYUYEHHS] COBPEMEHHBIX MaTepHaliOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIAXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIeHUsT KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMoHcTpalusi KpucTasioB.

Vuenuueckuii sxcnepumenm, rabopamopHvie pabomuwl

N3Mepenre OTHOCUTENIBHOM BIIAXKHOCTH BO3AYXaA.

Pa3zpneu 4. DiiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
DNeKTpu3anusi Tel. OJJNEKTpUYEeCKUM 3apsna. JlBa Buaa dSIEKTPUUECKUX
3apanoB. [IpOBOJHUKH, NUAAEKTPUKA U TOJYIMPOBOJHUKH. 3aKOH COXPAHECHHS
AIEKTPUYECKOrO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuyHbli 31eKTpUUECKuil 3apsi.
Onextpuyeckoe nojie. Hanpsok€HHOCTH anekTpudeckoro mosist. ITpuHiun



CYyHEPHO3ULNN IIEKTPUUECKUX MOJEH. JIMHNKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaGora cunm  anektpoctatmueckoro  moms.  [lorenmuman.  PasHocTh
MOTeHUHAIOB. [IpOBOJHHMKM W JUANEKTPUKM B  DJIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpruyeckasi MpOHULIAEMOCTb.

OnexktpoémkocTh. KoHaeHcaTop. DneKTpoEMKOCTh MIIOCKOr0 KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpoWCTBA W MPAKTHUYECKOE IPUMEHEHHME: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUUECKas 3allluTa, 3a3eMJICHUE JJIEKTPOIPUOOPOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEII.

IIpOBOAHUKH B 2JIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIAAH
IJIACTUH, PACCTOSIHUSA MEXKIY HUMU U TUDIIEKTPUIECKON IIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOIO KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomul

N3mepenne 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtii 21exmpuueckuii mok. Toku 6 paznuunpix cpeoax

ONEeKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHMUS DJEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon Oma 1151 yyacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. Y IEIBbHOE COIPOTUBJICHUE BELIECTBA.
ITocnenoBarenbHOE, apAIIIEIbHOE, CMENIAHHOE COEITMHEHUE TIPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkxoyns—Jlenma. MoimHOCTh
AIEKTPUYECKOTO TOKA.

DNeKTpOABMXKYLIAs CUjla U BHYTPEHHEE CONTPOTHUBIIEHUE NCTOYHHMKA TOKA.
3axon Oma Ji71s1 TOJTHOM (3aMKHYTOM) 3ekTprudeckoi nenu. KopoTkoe 3ambIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAJIOB OT TeMIiepaTypbl. CBEpXIPOBOANMOCTb.

DneKkTpuYecKuid TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX TYyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas 151 IIpUMECHAs IIPOBOJIUMOCTD
noJynpoBoIHUKOB. CBolicTBa p—N-niepexosa. [lomynpoBoaHUKOBBIE TPUOOPHI.

ONeKTpuYeckuid TOK B pacTBOpax M paciuiaBax  3JIEKTPOJHUTOB.
DIIEKTPOJIUTAYECKAS AUCCOIUALINS. DIEKTPOIIH3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckrue yCTpPOIICTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETpP, PEOCTAT, WMCTOYHUKHA TOKA, OJICKTPOHATPEBATEIbHBIC MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN THO,
TEPMUCTOPHI U (POTOPE3IUCTOPHI, MOTYITPOBOTHUKOBBIN U0, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAIIPSIAKEHUS.

3aBUCHUMOCTb COTIPOTUBIICHUS LIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA TN TTONIEPEYHOTO CEUCHHS M MaTepuaa.

CMmelaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABHXKYIIEeH cwibl. KopoTkoe 3amblkaHne
raJIbBAHUYECKOTO AJIEMEHTA U OILIEHKAa BHYTPEHHETO COMPOTUBIIECHUS.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBL.

[TIpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOA.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomuwl

N3yuyeHne CMEIaHHOrO0 COEAMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmnronenue anexrpousza.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oCymIecTBISIETCS C
y4ETOM CcOAepKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€H € KypcaMud MaTEeMAaTHKU,
OMONOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnuvle nonamusi, CBSI3aHHBIE C M3YyYEHUEM METOAOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, Hay4dHbINM (akt, rumore3a, (u3MUeckas BEJIMYMHA, 3aKOH,
TEOpHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOAECIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUMW, JHMHEWHAs (QYyHKIuS,
napabona, runepOosa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIMU Ha OCH KOOPAUHAT, CJIO)KEHHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHBI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MAacCa, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEU U



ra3oB, DJJICKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOJIMTUYECKAS JUCCOLMALINS,
raJbBaHMKA.

l'eocpaghus: BIaXXHOCTh BO3/TyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABM)KEHUN C HCIIOJIB30BAHUEM MEXAaHU3MOB,
y4€T TpPEHHUs B TEXHUKE, IOALIUIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHHUs
UMITyJIbCca B TEXHHUKE (pakera, BOJOMET W JpYrue), ABUTATE]Ib BHYTPEHHETO
Cropanusi, napoBasi TypOrHa, OBITOBOW XOJIOAWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHUs] COBPEMEHHBIX MAaTEpUAIIOB, B TOM YHUCJIE HAHOMATEpPUAIOB, W
HAaHOTEXHOJIOIMH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3€MJIEHUE 3JIEKTpONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC puOOpHI,
ANEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBAHUKA.

11 KJIACC

Pa3zneu 4. DiiekTpoauHAMHUKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocTtossHHBIe  MarHuThl.  B3aumMogeMcTBHE  IOCTOSHHBIX MarHuTOB.
MarnutHoe moJsie. BexkTtop MarHWTHOM WHAYKOWU. [IpuHIun cynepno3uinuu
MarHUTHBIX MoJied. JIMHMU MarHUTHOM WMHAyKIMU. KapTuHa JUHUA MarHUTHOU
WHIYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe TMOJ€ TPOBOJHMKA C TOKOM. KapThHa JAMHHAN WHIYKIUU
MAarHUTHOTO TIOJIA JUIMHHOTO IPSIMOTO MPOBOJHHKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. B3aumoaelcTBrue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HalpaBJICHUE.

Cuina JlopeHua, €€ MOJlyJib U HalpaBlIeHUE. J[BUKEHUE 3apSAKEHHON YaCTHUIBI
B OJJHOPOJHOM MarHuTHOM 1oJje. PaGota cunsel JlopeHa.

SIBnenue oanekTtpomMarHuTHOW HMHAYKUMM. [lOTOK BekTOpa MarHUTHOU
WHAYKUAU. OJEKTPOJABWKYIIAsA CUJIad WHAYKIUU. 3aKOH DSJICKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe »siekTpuueckoe Imosie. DJEKTPOJBHXKYIAs CUJla HHAYKIUHU B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NHayKTUBHOCTh.  SIBIEHME CaMOMHAYKUMH. OJEKTPOJBHXKYIIAas CHJia
CaMOMHIYKIIUY.

DHEeprusi MarHuTHOTO TOJIST KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTpOMCTBA M MNPAKTHYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, 3JICKTPOMArHWUThI, 3JEKTPOJBUIrATENIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHIl, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOIO MyYKa MATHUTHBIM MOJIEM.

JIuHYY UHTYKIIUY MAarHUTHOTO TMOJISI.

B3aumopeiicTBue ABYyX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBneHue 3JIEKTPOMAarHUTHOW WHIYKLUU.

IIpaBuno Jlenna.

3aBUCUMOCTh 3JIEKTPOJBHKYILIEH CHIIBI MHAYKIUNA OT CKOPOCTH WM3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccenenoBanue 1elCTBYS OCTOSHHOTO MarHUTa Ha PaMKYy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

Pa3nen 5. Koste6anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUmMHble KOJ1€0aHUs

KonebGarenbHas  cucrema. CBOOOAHBIE  MEXaHHYECKHE  KojeOaHUS.
IMapmonuueckue konebanusi. Ilepuona, vacrora, amrmautyaa v ¢asza KojeOaHui.
[IpyXuHHBIA MasATHUK. MareMaTUYECKUN MAasTHUK. YPaBHEHHUE TapMOHUYECKHUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCaNbHOM KOJIEOATEIbHOM KOHTYpEe. AHAJIOrUsi MEXKIYy MEXaHUYECKHUMH WU
ANEKTPOMATHUTHBIMU KosieOaHussMHu. Popmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPTUU B UJ€ATBHOM KO0JIEOATEIbHOM KOHTYPE.

[TpencraBienne o 3aTyxaroUMX KojeOaHUsX. BeIHYX/IeHHbIE MEXaHHUUECKHE
kosiebanus. Pesonanc. BeiHyX/1€HHBIE 3JIEeKTPOMarHUTHbIE KOJeOaHuUs.

[lepemennplii TOK. CHHYCOMZANBHBIM IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHUE CHJIBI TOKA H
HaIpPsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaada u MOTPeOICHUE IECKTPUICCKON
SHEPIrUU. DKOJIOTMYECKUE PUCKHU MPHU MPOU3BOACTBE AIEKTposHepruu. KymbTypa
WCIIOJI30BAHUS IEKTPOIHEPTHH B IOBCETHEBHOM KU3HHU.

TexHudeckue yCTpOMCTBA U IIPAKTUYECKOE NPUMEHEHUE: JJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU AJIEKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoyieOaTeNbHON CHCTEMBbI (MPY>KUHHBIA WIIH
MaTeMaTUYECKUI MAsSTHHK).



Hab6nronenue 3aTyxaromux KoeOaHuu.

HccnenoBanne CBOWCTB BIHYXKICHHBIX KOJIeOaHUH.

Habitoienue pe3oHasca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CUJIbI TOKA M HAIIPsDKEHUS OT BPEMEHM) NS
AJIEKTPOMAarHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1OCIENOBATENBHOM COEOUHEHHHM PE3UCTOPA, KaTYIIKH
MHJIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens JINHUM 3JIEKTPOIIEpEIadn.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanre 3aBUCUMOCTH MEPHOAA MajbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBaHue NEPEMEHHONO TOKAa B LENM W3 IOCIEIOBATEIBHO
COECIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHunHble 60IHbL

Mexanuueckue BOJIHBIL, YCIOBHS pacnpoctpaneHud. llepuon. CkopocThb
pacnpocTpaHeHuss M JJduHA BOJHBL. [lomepeyHble W NOPOJOJBHBIE BOJHBI.
WnuTepdepenus u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBHS U3JIyYEHHUs IEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHo BoaHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTPA)KEHUE, MPETOMIICHHE, NOJIApU3aLus, Tudpakims,
uHTepdepeHuus. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[[Ikana 3MeKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHE AIMEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMITBI paguOCBA3H U TeNeBUIeHN. Paqnonokamus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEMBI.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, YJIbTpPa3BYKOBasi JAMArHOCTMKA B TEXHUKE U MEIULMHE, pajap,
paauonpuéMHUK, TeNIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

KoneOmtomieecst Te10 Kak HICTOYHUK 3BYKa.

Habmoienue otpaskeHus U NpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepeHunu u 1uppakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOM KOJIeOaHUI.



HccnenoBanre  CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH: OTpa)KeHUe,
pesioMJIeHUE, Mospu3anus, Audpaxius, uHTephepeHIIus.

Tema 3. Onmuxka

['eomeTpuueckass onTtuka. I[IpsAMOIMHENHOE pacnpoOCTpaHEHHE CBETa B
omHOpoaHOM cpene. JIyu cBera. ToueuHbIi HCTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHbBI OTpakeHHs cBeTa. [locTpoenne n3obpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbld yrojl IOJHOTO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CloxHbIM cocTaB 6enoro cera. LIBerT.

ColOuparomie M pacceuBaroimiue JuH3bl. ToHKas JmH3a. DOKyCHOE
paccTOsIHUE M ONTHYecKas Cuiia TOHKOW JMH3bL. [locTpoeHne m300pakeHui B
coOuparIIMX U pacceuBaroluX JuH3aX. PopMmyna TOHKOW JIMH3BL. YBEIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKOM ONITUKH.

BonnoBas ontuka. WMHrepdepenuus cBera. KorepeHTHblE HCTOYHHKHU.
VYcaoBus HaOMOAEHHUS MAKCUMyMOB M MHHUMYMOB B HMHTEp(EpEHLIHOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakauss cBera. Judpakumonnas pemérka. YcinoBue HaOIIOACHUS
IJIaBHBIX ~MAakKCHMyMOB IIpHM IaJICHAM MOHOXPOMAaTHYECKOro CBETa Ha
TU(OPaKIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHUYecKue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JYIa,
¢oroanmnapaT, NPOEKIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKON, BOJOKOHHas
OITHKA, AU(PPAKIIMOHHAS PEUIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONIMHEHOE PACIPOCTPAHEHHUE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue cBONCTB M300paKeHUN B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronerune natepdepeHIIny cBeTa.

Hab6nronenue nudpakium crera.

Habmronenue nucnepcuu cBera.

[Tonmy4yeHue cuekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4yenue cnekTpa ¢ mOMONIbI0 AUGPAKIUOHHON PEIETKY.

Habmonenue nomisiprusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
UccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNMATbHOM TEOPUH OTHOCUTEILHOCTH
['panuubl  OPUMEHUMOCTM  KJIACCMYECKOM  MeXaHuku.  lloctynatel
CIICLIMAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BAKyyMe, IIPUHLINI OTHOCUTEIIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKPAILICHUE
JUTUHBI.
DHeprusi U UMMIYJbC PEASTUBUCTCKONU YACTHUIIBI.

CBs13b MacChl C JHEPrUEr U UMITYJILCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHUS
TIOKOSI.

Pa3znen /. KBantoBas pusznka
Tema 1. Dnemenmuot K6AHM OGO ONMUKU
®otonsl. opmyna [1nanka cBsi3u 3HEpruu HOTOHA C €r0 YACTOTON. DHEPIrUsi
U UMITyJIbC (POTOHA.
OTtkpoiTue 1 ucciaegoBanue porodddexra. OnbiTel A. I'. CToseToBa. 3aKoHbBI

dotospdexra. YpaBuenue OiHmTerHa 11 poTodpdekra. «KpacHas rpanuia»
dboToaddexra.

JlaBnenue ceera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHUYeCKHue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: (DOTODIIEMEHT,
(doTomaTUMK, CoTHEYHAas Oarapesi, CBETOAHO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeIHETO (GoTodddeKTa.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHII.
[Lmanerapnas mopens aroma. Ilocrtymatel bopa. U3myyenwme u mornomieHue
(GbOTOHOB mpU TEpexoae aToMa C OIJHOTO YpPOBHSA DHEPruu Ha Apyrou. Bumwi
criekTpoB. CIIEKTp YPOBHEM 3HEPruy aToMa BOJIOPO/Ia.

BosiHoBBIE cBoMicTBa yacTull. Bonnsl e bpoitnsa. KopnyckynsipHo-BoTHOBOM
Iyaau3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHudeckue yCTpOMCTBA W IIPAKTUYECKOE IPUMEHEHUE: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopna.

Ornpenenenue NIMHBI BOJIHBI J1a3epa.

Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Ha6nronenue muHeyaToro CeKTpa.

Tema 3. Amomnoe s0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiThl  Pe3epdopma  mo  ompespeneHdro  cocTaBa
paanoakTUBHOTO wu3nydeHus. CoiictBa anbda-, OeTa-, raMma-U3ITydCHUS.
BnusHue pagroakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHE NpOoTOHAa M HeilTpoHa. HykionHas mopens sanpa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sjapa. M30Torsl.

Anbba-pacnaa. ODIEKTPOHHBI U TO3UTPOHHBIM Oeta-pacnazn. [‘amma-
M3JIy4eHne. 3aKOH palMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifpe. SAaepHbie cuibl. Jlepekt Macchl siapa.

Anepnsle peakuuu. Jlenenue u CUHTE3 SIEp.

SAnepnsiii peaktop. Tepmosinepusiii cunte3. [IpobaeMbl U NepCreKTUBbI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACIIEKTHI IIEPHONU SHEPTETHUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

Mertonabl HaOMIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

@yH1aMEeHTaNIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHHUecKre yCTpOiCTBA U NMPAKTUYECKOE TPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHbIii peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TunK NOHU3HUPYIOLINX YACTHUL.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomuwl

UccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM oTorpadusim).

Pa3nen 8. DiieMeHTHI AaCTPOHOMHUM U ACTPOPU3UKHU

Otansl pazBuTHs actpoHoMuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3maHoro nHeba. Co3Be3mus, SpKHe 3BE3NBI, IUIAHETHI, UX BHUIUMOE
JIBUKCHUE.

ConHeuHas cucrema.

Connue. ConnewyHas akTWUBHOCTh. Mcrounuk sHepruu CosiHIIA U 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTHKHU. Jluarpamma «CHEKTpallbHbIA KJIACC —
CBETUMOCTB». 3BE3AbI TJIABHOM IOCIEAOBATEIBHOCTH. 3aBHCUMOCTh «Macca —
CBETMMOCTB» ISl 3BE3]1 TJIABHOM IOCIJIENOBATENBHOCTH. BHYTpEeHHEE CTpoeHuE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN W 3Boatounu ConHLa u
3BE3/. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenue u npuxenue CoyiHIA B
lNanaktnke. Tunel ranaktuk. Paguoranaktvuky n kBasapsl. UEpHBIE ABIPHI B SApax
rajgakTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa06ima. Paz0eranue rajgakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3TyYEHHUE.

Macmradnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOiemMbl aCTPOHOMUHU.

Vuenuueckue nabnrooenus

Habnronenus: HeBOOpYKEHHBIM TIJ1a30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
PUITIOKEHUH ISl ONIPEAETICHUS TIOJI0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE cO3Be31us CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Ha6nronenus B Teneckon Jlynsl, ianer, Mieunoro [lytu.

O0o0maromnee MOBTOPEHUE

Pony Qusuku u acTpOHOMHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHM cepax AesTEIbHOCTU YEJOBEKA, pOiib U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW Hay4HOW KapTHUHE MUpa, pOJib PUINUECKONU TEOPHU
B (QOpMUpOBAHUM TMpPEACTABICHUN O (U3NUECKONM KapTUHE MHpa, MECTO
(u3nyeckoil KapTUHBI MHUpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX
MPEJICTAaBICHUIN O IPUPOJIE.

MeknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usnuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypCaMM MAaTeMaTUKH,
OMOJIOTHUH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nowsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHHWE, HAy4YHbIM (haKT, TUIOTE3a, (puU3HUecKas BEJIMYMHA, 3aKOH,
TEOpHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOAECIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMbl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIMH HA OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB,
IPOU3BOJHBIE D3JIEMEHTAPHBIX (QYHKIUH, MPU3HAKU TMOJ00US TPEYroJbHUKOB,
ompeeeHue IIONIAIN TIOCKUX Puryp u oo0béma Tel.

bBuonocus: snektpuyeckue SBICHUS B JKMBOW NpUpoOJe, KoJjebaTeabHbIe
JIBUXEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOU IPUPOAE, NCUCTBUE
paauanyy Ha )KMBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAS CTPYKTypa TBEPABIX
T€Jd, MEXaHW3Mbl O0Opa30BaHUS KPUCTALIUYECKON PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJeKH MArHUTHBIX DY,
doToCchEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPICEHUI.

Texnonoeus: JUHUM BJEKTpONEpenady, TEHEpaTop IMEePEeMEHHOT0 TOKa,
ANEKTPOABUTATENb, WHAYKIUOHHAS M€4Yb, pajap, PaguonNpUEMHUK, TEIEBU30DP,
anteHHa, tenedoH, CBU-meub, MpOEKIMOHHBINA ammapaT, BOJOKOHHAs OITHKA,
coJIHeyHas OaTapes.



IINIAHUPYEMBIE PE3VJBbBTATBI OCBOEHUSA HNPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO Tpeamera «®Pu3mKa» Ha YpPOBHE CPEIHETO OOIIETO
obOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIICUHUTh JTOCTHXKECHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpeamera «Du3ukay J0HKHBI
OTpaxkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYyYaOIIMXCA PYKOBOJICTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JMYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOIro OOIlEeCTBA, PACHIUPEHUE >KU3HEHHOTO
ONBITA U OMbBITA JEATEIBHOCTH B IMPOIECCE PEANM3allMi OCHOBHBIX HalpaBJICHUN
BOCIIUTATENBHOU IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa;Ka1aHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOHN MO3UIIUU 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

OPUHATUHE  TPAIUIMOHHBIX  OOIIEUETIOBEYECKUX T'YMAaHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JE€ATEIBHOCTh B MHTEPECAX TI'PaXKIAHCKOIO
00111ecTBa, y4aCTBOBATh B CAaMOYIIPABIICHUH B 00pa30BaTEIbHON OpraHu3allii;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHHU C
uX QYHKIIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU ¥ BOJIOHTEPCKOU €SI TENBHOCTH;

2)MaTPUOTHYECKOTO BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOH HUJICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHUS,;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh HA MOPAJIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B
NEATEIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOMYUBOTO OYIyIIIEro;

4)3¢TEeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIFOYAsi 3CTETUKY HAYYHOT'O TBOPUECTRA,
npUCyIIeTo (PU3NIECKON HaYKeE;



5)TpyaoBOro BOCIUTAHUSI:

WHTEpPEC K Pa3NuUHbIM cdepam TpodecCHOHATBLHOW NeATeTbHOCTH, B TOM
YHCJIE€ CBSA3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUTAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3UKY HA TPOTSKEHUU BCEU KU3HU,

6)3K0JI0TrHIEeCKOr0 BOCTIMTAHMS:

c(hOpPMHPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYPhl, OCO3HaHUE TIJ00ATBHOTO
XapakTepa SKOJOTUYECKUX MPOoOIeMm;

IUTAaHUPOBAHKE U OCYILECTBIICHUE JACHCTBUIN B OKPY>KaIOIIEH cpejie Ha OCHOBE
3HAHUS 1IeJIed YCTOMYMBOIO PA3BUTHS YEJIOBEUYECTRA;

paclupeHue ONbITa JEATCIIBHOCTH SKOJIOTHYECKONW HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HaHUI M0 PU3UKe;

7)IeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA (DU3UICCKON HAYKH;

OCO3HAHHUE LIEHHOCTH HAY4YHON [IE€SITENbHOCTH, TOTOBHOCTH B IIPOLIECCE
M3y4YeHHUS  (PUBUKUA  OCYIIECTBJISATH MPOEKTHYIO U HCCIEA0BATEIbCKYIO
NeATETLHOCTh MHINBHUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJILHbIE YUeOHbIE el cTBUSA
ba3oBble jornueckune aeiicTBUS:
CaMOCTOSITETbHO  (OpMyNMpOBaTh W aKTyaJlU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh LN JIEITEIbHOCTH, 3aJaBaTh NapaMeTpPbl U KPUTEPUU UX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTH M TMPOTHUBOPEYUS B  PacCMaTpPUBAEMbBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IUTAH PEIIECHUS MPOOJIEMbI ¢ YYETOM aHaIM3a WMEIOIIMXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
1[EJIsIM, OIIEHUBATh PUCKHU MOCIEICTBUM ESITEIHHOCTH;
KOOPJIMHUPOBaTh W  BBHIMIOJHATH PpabOTy B  YCJIOBHUSIX  PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaeaoBare/ibCKue 1eiCTBUSA:
BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHATUAMU U METOIAMHU
(du3nyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIIEIOBATEIHCKON U MPOEKTHON JEATEIHHOCTH
B 00slacT (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUsl 3a/ad (PU3UYECKOTO COACpIKAHUs, MPUMEHEHHUIO PA3THUHBIX
METOJI0B MTO3HAHUS;

BIAJCTh BHUJAAMH JEATEIBHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETAlU, MpPeoOpa3oBaHUI0O M MPUMEHEHUIO B PA3JIMYHBIX y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3JJaHUHU YUEOHBIX ITPOCKTOB B 00IacTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyalIM3WpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pEIlEeHUs, HAXOIUTh apryMEeHTbl Jid JO0Ka3aTelbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh NapaMeTpPhbl U KPUTEPUU PEILICHUS;

aHANMM3UPOBAaTh TIOJIYYCHHBIC B XOJE PEIICHHWs] 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIEHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (opMyIupoBaTh COOCTBEHHBIE 3a/Jadyd B O00pa30BaTEIbHOU
JeSITeIbHOCTH, B TOM YHKCIIE TIPU U3yUEHUU (HDUBUKH;

J1aBaTh OIICHKY HOBBIM CUTYAIIHSIM, OIICHUBATH MPHUOOPETEHHBIHN OITBIT;

YMETh TEPEHOCHUTh 3HAaHUSA 10 (U3NKE B MPAKTHUECKYyI0 00JIacTh
KU3HEICATCIHHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEIJIaraTh OPUTUHAIILHBIE TTOJIX0/IbI U PEIICHNUS;

CTaBUTb MIPOOJIEMBI U 33]1a4H, IOMYCKAIOIIME aTbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmeii:

BJIAJICTh HABBIKAMHU TOJy4YeHHs] MHPOpMaUu (PU3UIECKOTO COJEPIKAHUS W3
MUCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IOUCK, aHAIU3,
CUCTEMATH3AIMI0 U WHTEPIPETAli0 WHDOpPMAIIMU Pa3IUYHBIX BUIOB U (PopM
MPEeICTaBIICHHUS;

OIICHUBATH JIOCTOBEPHOCTh HH(OPMAITNK;

UCIIOJIB30BaTh  CPENCTBAa  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIMOHHBIX
3a1a9 ¢ COOJIIOJICHMEM TpPeOOBAaHUM DJPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYpCOCOEpEKEHUsS, TMPABOBBIX M  OTHYECKUX HOPM, HOPM
nH(OpMaIIMOHHOM 0€301MacHOCTH;

co3JaBaTh TEKCThl (PU3MUYECKOTO COAEpKaHUS B pa3IMYHBIX (opmartax ¢
y4€TOM Ha3HAYCHUsI MHPOPMALIUU U TIEJICBOM ayIUTOPHH, BEIONpPas ONTUMATHHYIO
dbopMy mpeicTaBIeHUS U BU3yaJIn3aIiH.

KoMMyHMKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:
OCYIIECTBJIATh OOIIeHHe Ha Yypokax (U3UKA HW BO  BHE-YPOUYHOU
NEATEIIbHOCTH;



pacro3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMd M CMsr4aTh
KOH()JIMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U MCIIOJIb30BaTh MPEUMYLIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX NEHCTBUI C YYETOM O0OLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOT0 WIEHA KOJUIEKTUBA;

OPUHUMATh I[€JIM  COBMECTHOM  JI€ATEIIbHOCTH, OPraHU30BBIBaTh H
KOOPAVUHUPOBATh JEUCTBUSA MO €€ TOCTHKEHHUIO: COCTABIIATh IUIAH JEHCTBUM,
pacnpenenarTb poJd C y4ETOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pe3ylbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXIOr0 y4YacTHUKAa KOMaHIbl B
oO1IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IIPOEKThI, OLIEHWBAaTh MWJIEM C TO3MLIHUKA HOBU3HBHI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOIN 3HAaUUMOCTH;

OCYUIECTBJISTh IO3UTHBHOE CTPATETMYECKOE TIOBEICHUE B Pa3JIMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHUBeEpPCAJbHbIE Y4eOHbIE eiicTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIISTh MO3HABATEIbHYIO ACSITEILHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUHU, BBIABIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
cOOCTBEHHBIE 3a1aUH,

CaMOCTOSATEIILHO COCTABJIATH IIAH PEIICHUS PacYETHBIX W KAaYeCTBEHHBIX
3a/1a4, TUTaH BBITIOJHEHUS MPAKTHYECKOW pabOThI ¢ YIETOM MMEIOIITUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacMpsAThpaMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MTPEAMOYTECHUH;

JenaTh OCO3HAHHBIM BBHIOOp, apryMEHTHpPOBAThH €ro, Oparb Ha cebs
OTBETCTBEHHOCTH 32 PEIIICHUE;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSIBICHUIO HPYAUIMU B 00JacTH
(U3HKH, ITOCTOSHHO MOBHINIIATH CBOW 00pa30BaTEIIbHBIN M KYJIBTYPHBIA YPOBCHb.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJJIEKT:

JaBaTh OICHKY HOBBIM CHTYallUsSIM, BHOCHTh KOPPEKTHBBI B JIEATCIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICJISIM;

BIAJCTh HaBBIKAMH  [IO3HABATEIIbHOW  pediekcuu Kak  OCO3HAHUSA
COBEpINIAEMBIX JICUCTBUH M MBICIUTEIBHBIX IPOIIECCOB, WX PE3YJbTaTOB H
OCHOBaHUM;



WCITIOJIB30BATh MPUEMBI pedIIEKCHH NIJIsi OIIEHKHU CHUTYaIlid, BEIOOpA BEPHOTO
pelIeHMUS;

YMETh OIIEHWBATh PUCKU U CBOCBPEMEHHO MPHHUMATh PEIICHHS MO0 WX
CHUKEHUIO;

NpUHUMATh MOTHBBI W apryMEHTHl APYrUX IMpU aHaIM3e pe3yibTaToB
NEeSITebHOCTH;

OpUHUMATh ceOsl, MOHMMAasi CBOM HEJOCTATKHU U JOCTOUHCTBA,

NPUHUMATh MOTHBBI W apPTyMEHTHI APYTHX TIPU aHAIM3E pPe3yIbTaTOB
NEeSITENBHOCTH;

MPU3HABATh CBOE MPABO ¥ MPABO APYTHX HA OMIUOKH.

B mporecce noCcTHKEHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOCHHS TPOTPAMMBI
no ¢usuke Ui YpOBHS CpEeAHEro oOmiero ooOpa3oBaHus y OOyYaromuxcs
COBEPILICHCTBYETCSA AMOITMOHAJIbHBIN WUHTEJIEKT, peAnoararonuii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMSl, BKIIFOUAIOIIETO CTOCOOHOCTh TOHUMATh CBOE AYMOIIMOHAIILHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOMN 3MOITMOHAIBHOU ChEephI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHUE, CIIOCOOHOCTh aJalTHPOBATHCA K
AMOITMOHAJILHBIM U3MEHEHUSIM U MPOSIBISTH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIUH, BKIIOYAIOIICH CTpEMJICHUE K TOCTIKCHHIO IIETH U
yCcrexy, ONTHMH3M, WHHIIMATHBHOCTH, YMEHHUE MEHCTBOBATH HWCXOJS M3 CBOHUX
BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CTOCOOHOCTh MOHUMATh AYMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHbIe pe3ynibTaTbhl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (u3uKu B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOU IESITEITbHOCTH JIIOJIEN;

YUYUTBIBATh TPAHMUIBI TPUMEHEHUS M3YYEHHBIX (DU3NUECKUX MOJIeTeH:
MaTepualibHasi TOUKa, MHEepIUalbHas cucTeMa OTcuéra, abCONMIOTHO TBEPIOE TEIIO,
UJICAIbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYUECKUH 3apsij] MpU PEIICHUH PU3NYECKUX 3a]1ay;



pacno3HaBaTh (PU3UYECKUE SIBJICHUS (TPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETHUYECKON TEOPUU CTPOECHUS BEUIECTBA U
ANEKTPOAUHAMUKU:  PABHOMEPHOE W  PAaBHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBWKEHUE, CBOOOJHOE TMAaJIeHUE Tel, JIBJKEHHE II0 OKPYXHOCTH, HWHEPIIHS,
B3auMoIeicTBUE Tel, T dy3usi, OpOYHOBCKOE IBMKEHUE, CTPOCHHUE KHUIKOCTEH
1 TBEPJBIX TEJ, N3MEHECHUE 00bhEMA TN MPU HarpeBaHUU (OXJIAKICHHH ), TETIJIOBOE
paBHOBECHE, WCIIAPEHHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJIQYKHOCTbh BO3/lyXa, OBBIIICHUE TaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
CoCye, CBSI3b MEXKAY NapaMeTpaMHd COCTOSIHHSI Tra3a B HM30IPOLECCax,
BJIEKTPU3ALM TEJ, B3AUMOJICHCTBUE 3aPs/IOB;

OMKCHIBATh MEXAHWYECKOE NBIKCHHE, HCIONB3Yys (PU3NUECKHE BETMYHUHBIL:
KOOpJINHATa, IyTh, NEPEMEIIEHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTCHIHAIbHAS SHEPIrusi, MEXaHUYeCKas
paboTa, MexaHWYecKass MOIIHOCTb, IPU ONHCAHUHM TPABUIBHO TPAKTOBATh
(GUBUYECKUIT CMBICT MCIOJIB3YEMbIX BEIUYUH, WX OOO3HAYEHUS U CAUHUIIBI,
HaxoAUTh (GOPMYJIbI, CBA3BIBAIONINE JaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJINYMHAMU;

ONMUCHIBATh HM3YYCHHBIE TEIUJIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCTIONIb3YsS (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Tra3a, TeMIeparypa, CpeaHsis
KHHETUYECKAsl SHEPTUsl XaOTUYECKOrO JBHXKEHUS MOJIEKYJ, CPEIHEKBaJApaTHUUHAS
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHsISI DHEprusi, padboTa rasa,
KO3(QGUIIMEHT TO0JIE3HOTO JEHCTBUS TEIJIOBOTO JBUTATENs, MPU ONMHUCAHUU
NPaBWIBHO TPaKTOBaTh (DU3UYECKUH CMBICI UCIHOJIb3YeMbIX BEJIMYMH, WX
0o003HaUeHUs U E€JUHUIBI, HAXOAUTh (POPMYIbI, CBS3BIBAIOIINE JIAHHYIO
(bU3UYECKYIO BETUUMHY C IPYTUMU BEJIMUHUHAM;

OMUCHIBATh U3YYEHHBIE AIICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUE
siBJICHUS (TIPOLIECCHI), UCTIONB3Ys (DU3UUECKUE BEIWYUHBI: JICKTPUUYECKUM 3apsi,
AJIEKTPUYECKOE T0JIE, HAMPSKEHHOCTD MOJIA, MOTEHINAN, Pa3HOCTh NOTEHIINAJIOB;
IpU ONHWCAHWM TIPABWIBHO TPAKTOBATh (PUBMUECKHI CMBICI HCIOIb3YEMbIX
BEIUYHMH, WX OOO3HAYECHMsS] W EJAWHMIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3MYECKYIO BEIMYUHY C IPYTUMH BETUUNHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE TPOILIECCHI U SIBJICHUS, UCTOJIB3Ys (PU3MUecKue
3aKOHBI W MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAaHEHHMS MEXAHWYECKOW OHHEPruM, 3aKOH COXPAHEHUS MMIIYJbCa,
MNPUHLNN CYNEPHO3ULIMK CHUJI, NPUHLUUN PABHONPABHUS HWHEPUHAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpeHENH KUHETUYECKON IHEPTUM TEIIOBOTO JABMXKEHHS MOJIEKYI C
aOCOIIOTHON TeMIepaTypou, MepBhIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUYECKOTO 3apsa, 3akoH KynoHa, npu 3TOM pa3inyarh CJIOBECHYIO



(GOopMyITUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
00J1acTH ) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIIUIBLI ACHCTBUS MAIUH, MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3auyarh YCIOBHs UX O€30MacHOTrO HCIOIb30BAHHS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh HKCIIEPUMEHTHI 0 HCCIEAOBAHUIO (PU3MYECKUX SIBICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopMmynupoBath TpoOieMy/3agady M THIOTE3Y YYEOHOTOo  IKCIIEPUMEHTa,
co0upaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBaHHWSA, MPOBOAUTH OMBIT U
(GbopMyIMpOBaTH BHIBOJIBI,

OCYUIIECTBJIATh NPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NYECKUX BEIUYMH, TIPU
ATOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHS] W HUCIOJIb30BaTh M3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAy  (U3NYECKUMHU  BEIMUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(buKkcHpoBaTh pPE3yNbTAThl MOJTYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B
BU/JIe Ta0IHIl U TpaUKOB, AETaTh BBIBOBI MO PE3yIbTaTaM UCCIIECIOBAHUS;

cobiroaTh npaBuia 0€30MacHOTO TpyJa MpHU MPOBEICHUM HCCIEIOBAHUI B
pamMkKax Y4eOHOTO SKCHEpUMEHTa, Y4eOHO-MCCIENOBATENbCKOW U IMPOEKTHOM
JESITEIbBHOCTU C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTrO
000py10BaHUS;

pemiath pacu€THbIE 3aJayd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTIONB3YS (PU3MYecKre 3aKOHBI U MIPUHITUITBI, HA OCHOBE aHaJIN3a yCIOBUS 3a/lauH
BBIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIHI,
HEOOXOAUMbIE ISl €€ pEelIeHUs, MPOBOJUTH Pacu€Thl M OLICHUBATh PEaJIbHOCTH
MOJIy4€HHOTO 3HAUYCHUS (PU3UUECKON BEIMUMHBI,

pelaTh KaueCTBEHHBIE 3aaUM: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUNBYIO
[ENOYKY PACCYXACHWI C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYCECKHE SIBJICHNUS,

UCIONB30BaTh  MpPU  pPEIIEHUH  yduyeOHBIX  3aJad  COBpPEMEHHbIE
WHGOPMAITMOHHBIE TEXHOJIOTUN JUIS MOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIUN
Y TPEe/ICTaBlICHUs Y4eOHOM U HAy4YHO-TOMYJISIpHON MH(OpPMAIK, MOJYy4YEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTydaeMyr0 HHHOPMAIIHIO;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOU >KHU3HH
JUIst obecrieyeHus: 6e30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU



yCTpOMCTBaMH, JIJIsi COXPAHEHUS 3710POBbSI M COOIOCHUS HOPM 3KOJOTHYECKOTO
MOBECHUS B OKPYXKAIOIEH CpeJie;

paboTaThb B Tpynme C BBIIOJHEHHEM pPAa3jHYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBAaTh pabOTy TPYIIBL, PAIHMOHATBHO pPACIPEACTATh OOA3aHHOCTH H
IUTAHUPOBATDH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATH
BKJIaJl K&XKJIOTO M3 YYACTHUKOB I'PYIIIIBI B pEIICHUE pacCMaTpUBAaeMON TPOOIEMBI.

K xonmy oOyuenuss B 11 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPHUPOBATh Ha MpPUMEpax pojib U MecTo (GU3uKu B (HopMHpOBaAHHUH
COBPEMEHHOM Hay4yHOW KapTUHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU WU
TEXHOJIOTUN, B MPAKTUUYECKOW IEATEIBHOCTU JIOJEH, IEJIOCTHOCTh M €IMHCTBO
(u3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3yYCHHBIX (U3MYECKUX MOJICIICH:
TOYEYHBIA AIEKTPUUECKUN 3apsill, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SICpHAs
MOJIeNIb aTOMa, HYKJIOHHas MOJeJIb aTOMHOIO Sijpa MpH PEHICHUH (PU3NIECKUX
3ajiay;

pacro3HaBath (GU3UYECKHUE SBJICHUS (TIPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB JJIEKTPOJUHAMHUKN M KBAHTOBOUM (DU3UKHU: dIEKTPHUUECKAss TPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHAasi WHIYKIHWSA, JeACTBHE MAarHUTHOTO TIOJIA Ha
IPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3apsiji, DJIEKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, NPSIMOJIMHEWHOE pacnpoCTpaHEHUE CBETa, OTPaKEHUE, MPeIOMIICHHE,
uHTepdepeHiusa, AUGpakIus W MONSIpU3alus CBETa, AHUCIEPCHS  CBETa,
doTornekTpuaeckuit 3pdext (poTodrddheKT), CBeTOBOE JAaBiICHNE, BOSHUKHOBECHUE
JUHEHYaTOro CHEeKTpa aromMa BOJOPOJA, €CTeCTBEHHass W HCKYCCTBEHHas
PaMOaKTUBHOCTH;

ONKCHIBaTh W3YYCHHBIE CBOWCTBA BEIIECTBA (DJICKTPUYECKUE, MArHUTHEIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOJMMOCTh  Pa3MYHBIX  CpeA) W
AIIEKTPOMATHUTHBIE SBJICHHS (IIPOIIECCHI), HWCIONB3Ys (PU3NUYECKHE BEINYUHBI:
ANEKTPUUECKUHN 3apsiji, CHJIa TOKA, DJICKTPUYECKOE HAIPSIKEHUE, DICKTPUUYECKOE
COMNPOTHUBJICHUE, PA3HOCTh MOTEHUMATIOB, 3JEKTPOABUKYILAs cuiia, paboTa TOKa,
WHAYKIHAS MarHUTHOTO TOJs, cuia Ammepa, cwia JlopeHna, WHIYKTHBHOCTH
KaTYIIKA, DHEPTUsl DJIEKTPUYECKOTO0 W MArHUTHOTO TIOJIeH, MEepUoja W YacToTa
KojeOaHuM B KoyieOaTeNbHOM KOHTYpe, 3apsii M CWia TOKa B IIpolecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWU, (POKYCHOE pacCTOSHHE W
ONTHYECKAsl CHWJIa JIMH3BI, MPH ONMUCAHWW TPABWIBHO TPAKTOBATh (PU3HUCCKHMA
CMBICJT HCIIOJB3YEMbIX BEJIHMYMH, WX OOO3HAUCHHUS W CIWHHMIIBI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIONIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JpPYTUMU
BEITUYMHAMU;



OMKUCHIBATh M3YYCHHBIE KBAHTOBBIC SIBJICHHSI U IPOIIECCHI, KCIOJIb3Ys
bu3uYeCKre BETUYUHBI: CKOPOCTh AJEKTPOMAarHUTHBIX BOJH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJI TIOTypaciiajia, YHEPTUsl CBSI3H
aTOMHBIX S7Iep, TNPH OINHUCAHUU TMPABUIBHO TPAKTOBaTh (PU3UYECKUM CMBICT
WCIIOJIB3YEMBIX BEJIMYHMH, WX OOO3HAYCHHWS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIUYHHY C JPYTUMHA BEITUYHMHAMH,
BBIYUCIIATH 3HAaUCHUE (DU3NUSCKON BEITMYMHBI,

aHAJIU3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SIBICHUSA, UCIOIb3Ys (HU3UUYCCKHE
3aKOHBI M MPUHIUIIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MAPAJIICIBHOTO
COCIMHEHUS NPOBOAHUKOB, 3aKOH Jlkoyms—JIeHna, 3aKOH 3JIEKTPOMATHUTHOMU
WHJIYKIINH, 3aKOH MPSAMOJMHEHHOTO PaclpOCTpPaHEHHUsI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE ODWHIITEHHa s (hoTodddekTa,
3aKOH COXPAaHEHUs JHEPruM, 3aKOH COXPAHECHHS HMITYJIbCa, 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHUs MacCOBOrO 4HWCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpu 3TOM pa3iinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTUYECKOE BBhIpAXKEHUE U YCIOBUS (TpaHMIlbl, OOJIACTH)
IPUMEHUMOCTH;

ONPENIENATh HAIIPABJICHHE BEKTOPA MHAYKIIMA MAarHUTHOIO MOJI TPOBOIHHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHna;

CTPOUTh W OINKCHIBATh HM300paX]KEHUE, CO3/aBAEMOE IUIOCKUM 3EpKaJIoM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCHEPUMEHTHI IO UCCIAEIOBAHUIO (DU3MYECKUX SBICHUN U
IPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MHPH 3TOM
dbopmynmupoBaTh MpoOieMy/3aady H TUIOTE3y YYeOHOro SKCIEPHUMEHTA,
coOMpaTh YCTAHOBKY M3 NPEMJIONKEHHOrO0 OOOpYy/IOBaHUS, MPOBOJIUTH OIBIT U
bopMyIUpOBaThH BBIBOBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
ATOM BBIOMpAaTh ONTUMAJIbHBIA CIMOCOO M3MEpPEHUsS W HMCIOJIb30BAaTh W3BECTHBIC
METO/Ibl OLICHKH MMOTPETHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3MUYECKUX BEJIUYUH C  HUCIOJIb30BaHUEM
OpSMBIX HU3MEPEHUM: MpU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIMYUH B BUJE TAOJUIl U
rpaduKoB, JAeNaTh BEIBOABI IO pe3yabTaTaM UCCIICIOBAHMUS,

coOJII01aTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAaHUN B
paMKax y4eOHOTro OKCIEPUMEHTa, Y4YeOHO-MCCIIEIOBATEILCKOW W TMPOCKTHOM
JEATEIbHOCTU C HUCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000py10BaHUS;

pemarb pacuéTHpIC 3aJadyd ¢ SIBHO 3aJaHHOM (PU3MYECKON MOJEbIo,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHAJIM3a yCIIOBUS 3a1a4u



BbIOMpATh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (POPMYIIHI,
HeoOXoIuMBbIe JUIg €€ pelIeHusi, IPOBOJUTh Pacuy€Thl M OLEHHBATH PEATbHOCTH
MOJYYEHHOTO 3HaYCHHS (PU3NYECKON BEIUYHHBI,

pelaTh Ka4eCTBEHHBIE 3aJ]aui: BHICTPAUBATh JIOTHUECKU HEMPOTUBOPEUUBYIO
[IETI0UKY pacCyXJIEHHH C ONMOpOoi Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue SBICHUS;

UCIIONB30BaTh  MPU  pEIIeHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBICHUs] Y4eOHOW M HAayYHO-TIOMYJISIpHON MH(OpMAIMK, TOTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMyto HH(OPMAIIHIO;

OOBSICHATh TPHUHLMIIBI JCHCTBUS MAaIllUH, NOPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX 0€30MACHOTO MCIOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(UZHUKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE IPOLECCOB OKPYKAIOIIETO MHUpPA, B pa3BUTHE
TEXHHUKHU U TEXHOJOTHIA;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHMS MO (M3HMKE B TOBCEIHEBHOM KU3HU
Uit o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHHH ¢ MPUOOpaMHU M TEXHUYECKUMHU
yCTPOMCTBAMHU, ISl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKpPY:KaloIIeH cpene;

paboTaTh B TpYyIIE C BHIIOJHEHUEM PpaA3JIMYHBIX COIHAJIBHBIX pOJIEH,
IUTAHUPOBAaTh PabOTy TPYMIBL, paIMOHATBHO paclpeAcisaTh OOS3aHHOCTH W
TUTAHUPOBATh JCATEIHLHOCTh B HECTAHJAPTHBIX CUTYAIHsIX, aJeKBaTHO OLIEHWBATH
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE PAaCCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoabnsie | Ilpakruyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1.OU3UKA U METO/IbI HAYUHOI'O ITIO3HAHU S
bubmnoreka [IOK
1.1 ®u3uKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7fALbF72
Uroro no pazneny 2
Paznen 2.MEXAHUKA
bu6nmoreka [JOK
21 Kimematitka > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Jlusamiica ! https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
2.3 3aKOHbBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Pa3znen 3.MOJIEKYJISIPHAS ®U3UKA U TEPMO/JIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuorexa [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bu6mmoteka [IOK
2 1 1
3 OCHOBbI TEPMOAUHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELIECTBA. 5 bubnuoreka [IOK

®da3oBbI€ MEPEXOIbI

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



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

Hroro no pazgeny

24

Paznen 4.9JIEKTPOJIUHAMUKA

bu6nmmorexa [IOK
41 UIeKTpOCTATHi 10 https://m.edsoo.ru/7f41bf72
42 ITocTostHHBIN 2I1E€KTpUYECKUNA TOK. TOKHM B 12 bub6nuorexa LIOK
' Pa3IMYHBIX cpesax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabubie | IlpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcsbl
Paznea 1.2JIEKTPOAUHAMUKA
11 MarunuTHoO€ 1osie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHIYKIHS https://m.edso0.ru/7f41c97c
Uroro no pazneny 11
Paznen 2.KOJIEBAHUS U BOJIHBI
MexaHuuyecKue 1 3JIeKTPOMarHUTHbIE bu6mmoreka [IOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97c
29 MexaHu4eCcKHe U DIIEKTPOMarHUTHbIE 5 1 bubmuoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
but6mmorekxa [IOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3.0CHOBBI COIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CITEIMAIBHON TEOPHUH bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. but6mmoreka [IOK
4.1 DneMeHThI KBAaHTOBOW ONTHKHU 6 https://m.edsoo.ru/7fA1c97c
4.2 Crpoenue atoma 4 bu6morexa LIOK



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

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

4.3

ATtoMHoOE s1po

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

Hroro no pazgeny

15

Pazgen S.OJIEMEHTBI ACTPOHOMUHU U ACTPOPU3IUKHU

5.1 DnEeMEeHTHI ACTPOHOMUU U aCTPOPUZUKHI 7 ]s;ISSHE;T:;iEgﬁ £4107¢
Hroro no pazgeny 7
Paznen 6.OBOBLIAIOILIEE IOBTOPEHUE

6.1 O6o061matoniee MOBTOpEeHUE 4 ﬁggﬁ;ﬁfgggﬁ}; £41c07c
Htoro no pazneny 4
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecrBo yacos DJIEKTPOHHbBIE
Ne Mara uugposbie
Tema ypoka Kontposbubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
®uznka — HayKa 0 IpUpoJe.
1 Hayunsie MeT(}),K bl HOSH:HI/ISI 1 bubmorexa [IOK
i A https://m.edsoo.ru/ff0c32e2
OKpY’KaroIllero Myupa
Ponb u mecto dusuku B

9 (hopMHUPOBaHUH COBPEMEHHOM 1 bubnmnoreka [JOK
Hay4YHOW KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATETLHOCTH JIIOIeH
MexaHnyeckoe IBHKEHHE.

3 OTHOCHTEIIHFHOCTh MEXaHUUECKOTO 1 bubmmoteka [IOK
nBrkeHus. [lepememenue, CKoOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubmmoreka [JOK
JBIDKCHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE ITPAMOIIMHENHOE bubmuoreka [IOK

5 1
JBUYKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majenue. Y CKopeHue 1 but6mmorekxa [{IOK
CBOOOTHOTO Ta/IEHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe nBUXEHHE.

7 JIBr>keHUE MaTepUaIbHOM TOUKH IO 1 bubmorexa [TOK

P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Tpuntun oTHOCKUTEILHOCTH [ anwies. 1 but6mmoreka [IOK



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

NHepruanpHbIe CUCTEMBI OTCYETA.
[Tepssiii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bub6nmoreka [IOK

9 cylneprno3unuu cui. Bropoi 3akox
yiep 1 P . https://m.edsoo.ru/ffOc3be8
HeroToHa 117151 MaTepranbHOM TOUKH

10 Tpernii 3axkoH HproTOHa 1151 bubnuoreka [IOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumna

11 TsikecTH. [lepBasg kocMuueckas bubmorexa [IOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akos ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. KoadduimeHnt TpeHusi.

13 Cuna CEH OTI/IBnel({bI/(Il; pu BI/IE(CHI/II/I brbmmorexa [OK

P e https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[TocTynarenbHOE M BpalaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubmmoteka [IOK
MowmeHnT cuibl. [1nevo cuibl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
NMnynbsc maTepralbHONM TOYKH,

15 CHUCTEMBbI MaTEPUATIBLHBIX TOUYEK. bubnuotexa [JOK
Nmmnynsc cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysibca. PeakTuBHOE ABMKEHNE
PaGota 1 MOIITHOCTH CHUITBIL.

16 Kunernueckast sHEprus MarepruaabHON bubmuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOM JHEPIUuu

17 [ToTennuanpHas YHEPTHUSL. but6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas SHEPrUs yIpyro
ne(OpMUPOBAHHOMN MPYKUHBI.
[ToTennmanpHas SHEPTUS Tella BOIU3H
MMOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ffOc461a

18

[ToreHnanbHble ¥ HEMOTCHIIMATBHBIC
cuiiel. CBA3b paboThHI
HETIOTEHIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH SHEPTHU CHCTEMBI Tell.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEpPTUU

bubmnorexa [JOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopuas pabota
«HMccnenoBanue cBsi3u pabOTHI CUITBI C
M3MEHEHHEM MEXaHUYEeCKOM dHepTrun
TeJa Ha IpUMEepe PacTsHKEHUS
PE3UHOBOTO KIyTa»

20

KonTponbHas padota no reme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE)

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

21

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxrtep IBUKEHUS U
B3alMOJECUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra30B, KUJIKOCTEN
U TBEPIBIX TENI

23

Macca monekyin. KonuuectBo
BemiecTBa. [locTosiHHas ABoraapo

24

TennoBoe paBHoOBecue. Temmeparypa
u e€ uzMmepenue. lllkana remmneparyp



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

Henscns

WUneanpusiii raz B MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHEel KUHETUYECKON SHEPTUU bubnmnoreka HOK
JIBH)KECHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona

27 3akoH /lambToHa. ['a30BBIC 3aKOHBI
Jlaboparopnas pabora

28 «HccnenoBanue 3aBUCUMOCTH MEXTY
napamMeTpamMmu COCTOSHHUS
pa3peKEHHOT0 raza»

29 N3onponeccel B MCAIBHOM Ira3e U ux bubmmoreka [JOK
rpaduvecKoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U

30 crroco0nI e€ m3MmeHeHus. KonmdaectBo bubmorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
9HEPrUsl OJHOATOMHOIO UAEATIBLHOTO
rasa

31 Buasl Tenonepenaun bubmmorexa TTOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTD BEIIECTBA.
32 KonunuaecTBo TenioTsl nmpu bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadaTHbI mporecc

33 [lepBrIii 3aKOH TEPMOAMHAMUKH U €TI0 bubmuoreka [IOK
IIPUMEHEHHE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc

34 Heob6patumocTh mporieccoB B but6mmoreka [IOK



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

npupoze. Bropoii 3akoH
TEPMOJUHAMUKU

https://m.edsoo.ru/ff0c6230

[Tpunmun aeiicteus u KI1J[ remioBoii

bubmnorexa [JOK

3 MaIlUHbI https://m.edso0.ru/ff0c600a
36 Muxn Kapno u ero KI1J]
37 DKoJIorHuecKue npoodIeMbl
TETIOIHEPTETHKHU
38 O6o06maromuii ypok «MoneKysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonrponsHast pabora o reme
39 «MonpeK 51 HI;H ¢u3uka. OCHOBBI Br6mmorexa LIOK
yop ' https://m.edsoo.ru/ffoc6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHAECHCALUS. bu6muoreka [IOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOCOIIOTHAsI U OTHOCUTEIbHAS
41 BJIQKHOCTh BO31yxa. HackllieHHbIH bubmorexa HOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucramumueckne u
42 amopdHbIe Tena. AHU30TPONHS bubmmnoreka [JOK
CBOWCTB KpUCTAIUIOB. JKuakue https://m.edso0.ru/ff0c65f0
kpuctayuisl. COBpeMEHHBIC MaTEPHAITBI
[InaBneHre U KpUCTATITH3AIIHSL.
P B bubmuorexa [JOK
43 VYaeneHas TEIIOTA TUIABICHHUS.
https://m.edso0.ru/ff0c6708
Cybnumarus
bu6nunorexa [JOK
44
YpaBHeHHe TeMIoBoro bananca https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DIeKTPUUEeCKUI bu6muoreka [{IOK

3apsan. JIBa Buaa dJIEKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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3apsa10B

HpOBO,I[HI/IKI/I, AUDJICKTPUKHU U

bu6nmmorexa [IOK

46 ITOJIYIIPOBOIHUKH. 3aKOH COXPaHCHHS
yHpoBoa P https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOTO 3apsijia
B3aumopeiictBue 3aps10B. 3aKOH
47 Kynona. To4yeuHbli 2IEeKTpUUECKUI bubmorexa [IOK
’ https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpssk€HHOCTB 211EKTPUYECKOTO
48 noss. [IpuHuun cynepno3unuu bubnmnoreka [JOK
3JIEKTPUYECKUX MoJeu. JInnnu https://m.edsoo.ru/ff0c6df2
HaANPsHKEHHOCTH
PaboTa cuit 251eKTpOCTaTHYECKOTO
49 nojs. I[lorennuan. PasHocth bubmmorexa [JOK
] HHat. https://m.edsoo.ru/ff0c6f00
MOTEHIMATIOB
[IpoBogHUKY B AUPICKTPUKHU B
50 3)11?3KT OCTaTUYECKOM l'[Ol:J)'Ie bubmorexa [JOK
P ) https://m.edso0.ru/ff0c7018
JlusnekTpuueckasi HpOHUIAEMOCTh
bu6nuorexa [IOK
51 DnekTpoémMkocTh. KonaeHncaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIOCKOTO
52 KOHJICHCATOpa. JHEPTrHUs 3apsSKESHHOTO bubnmorexa [IOK
a pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopatopnas pabora M3mepenue
AIEKTPOEMKOCTH KOHACHCATOPa
[IpuHIMIT AEACTBUS U IPUMEHEHHE
54 KOHJIEHCATOPOB, KOIMMMPOBATHLHOTO

armrmapara, CTpyHHOT0 IIpUHTEpa.
DreKkTpocTaTHYECKast 3alUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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3azemIieHne 2IEeKTPOIPUOOPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conporunenue. 3akon Oma st
y4acTKa [enu

56

[MocnenoBarenbHOE, MapaieaIbHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas pabora
«M3yueHne CMEIaHHOTO COCTUHEHUS
PE3HCTOPOBY

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

57

PaboTa 1 MOIIHOCTB AJIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

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

58

3axon OMa /17151 TOJTHOM (3aMKHYTOH )
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JlabopatopHas pabora
«M13mepenune D/IC ucrouHuka Toka u
€ro BHYTPEHHET0 CONPOTUBIICHUS»

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

59

DNeKTpOHHAsI TPOBOUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTD
CONIPOTUBJICHHS METAJIJIOB OT
Temreparypbl. CBEpXIpOBOIUMOCTh

60

DIIEKTPUYECKHM TOK B BaKyyMe.
CBolicTBa 3J1EKTPOHHBIX ITY4YKOB

61

[TomynpoBOIHUKHU, WX COOCTBEHHas U
IIpUMeCHas MpoBoAMMOCTh. CBoiicTBa
p—n-nepexoaa. [TonynpoBoHUKOBbBIE
npubopsI

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTPUYECKUI TOK B pacTBOpaxX U
pacriaBax 3JeKTPOJIUTOB.

bubmuorexa [JOK

62 DNeKTpOoNIUTHYECKAs TUCCOIIUALIUS. 1 https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUH TOK B ra3ax.

63 CamMocTosTenbHBIN U 1 bu6mmoreka [IOK
HECaMOCTOSTENBbHBIN pa3psan. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuueckue mprudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE 1 bu6mmoteka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006maromui ypok 1 bubnmoreka [JOK
«DNEeKTPOINHAMMKA» https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no reme

66 «Qnekrpocraruka. [locTosHHBIN 1 bubnmnoreka [JOK
3neKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHblil ypok. KonTponbHas 1 bubmuoreka [IOK
pabota 1mo TeMe DIEKTPOAMHAMUKA https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maronmii ypok 1 bubmuoreka [IOK
o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB 10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
(]
JIE-H Tema ypoka Beero Kontpoasnbie | IlpakTnyeckue fd[:;'—?EHﬂﬂ :)Ig[?a[;zil;fenbﬂme
padoThI padoTshI
pecypcsl
[TocTossHHBIE MATHUTHI U UX

1 B3auMOJIecTBHE. MarHUTHOE IOJIE. 1 209 bu6mmoreka [JOK
Bekrop MaruuTHON MHAYKUMH. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM WUHIYKIIHH
MaruauTtHoe 1noJje NpoBOJHUKA C

5 ToKOM. OnbIT DpcTena. 1 5 09 bubnuoreka [JOK
BzaumopeiicTBre NpoBOHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaGopatopHas pabota «3yuenue 1 1 9.09 bubnuoreka [JOK
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
POBOAHMK ¢ TokoM. Cuia Amrmepa.

4 JlaGopaTtopHnast pabota 1 1 12.09 bubnuorexa [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM)

JlelicTBMEe MarHUTHOTO TOJISI HA

5 JBUKYITYIOCS 3apSKEHHYIO YaCTHILY. 1 16.09 bubnuorexa [IOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DJeKTpoMarHuTHas UHAyKIus. [ToTok

6 BEKTOpa MarHuTHOM MHIyKuuu. I/(C 1 19.09

WHIYKIIUU. 3aKOH 3JIEKTPOMarHuTHOM



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

uHaykiuu Gapanes

JlaGopaTopHnas pabora
«HccnenoBanue siBICHUS
AJNIEKTPOMArHUTHON WHIYKIIUNY

23.09

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTH. SBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
OHeprust MarHUTHOT'O MOJIS KaTyLIKH C
TOKOM. DJIEKTPOMAarHUTHOE MOJIe

26.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMAarHUTBI, JIEKTPOJBUTATEIIb,
YCKOPHUTENH JIEMEHTapHbIX YaCTHII,
WHIYKINOHHAs I1eYb

30.09

10

O6o0matromuii ypok «MaraHutTHoe
noJie. DIEeKTPOMarHUTHAsT WHYKIIHS)

3.10

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas paboTa mo teme
«Mar"uTHoe ToJI€e.
DNIEKTPOMAarHuTHask UHIYKLIHS

7.10

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CBo06oiHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHUH.
[IpeBpaienue sneprun

10.10

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KojeOaHui Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Tpy3a»

14.10

14

Koneb6arenbubiii kKoHTYp. CBOOOAHBIC

17.10

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMAardiuTHBIC KoJIeOaHMS B
nacaJIbHOM Koyie0aTeIbHOM KOHTYpC.
AmnHanorus MECXKAY MCXaHUYCCKUMU U
SJICKTPOMAariuTHBIMHA KOJICOQHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHEHHSI YHEPTUHU B UACATHHOM
K0JIeOATEIIbHOM KOHTYpE

21.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHue o 3aTyxXaroMIUX
KoJieOaHusX. BbIHYXIeHHbIE
MexaHuueckue kojiebanus. Pesonanc.
BreiHyKIeHHBIC 3JIEKTPOMAarHUTHBIE
KoJieOaHus

24.10

bubmuoreka [[OK
https://m.edsoo.ru/ffOcbb86

17

[lepemennbIit TOK. CHHYCOU1aTbHBII
MEPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOIIEE 3HAYEHNE CHIIBI TOKA U
HaIpsKEHUs

7.11

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussoacTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

11.11

19

VYCTpoiCTBO M MPAKTHYECKOE
IIPUMEHEHHNE IEKTPUUECKOTO 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUH JIEKTpoIepeaayd

14.11

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
JIEKTPO3HEPTUU B IOBCETHEBHOM
KHU3HU

18.11



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

MexaHHUEeCKUE BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuon. Ckopocth

Bbub6morexa [JOK

21 21.11
pacnpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie ¥ MPOAOTBHBIE BOJTHBI
29 3Byk. CKOpocCTb 3ByKa. ' poMKOCTB 25 11 bubnmoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKka ' https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbBIE BOJIHBI, UX Eu6 10K
noInoTeKa
23 cBoiicTBa u ckopocTs. [1lkana 28.11
p https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIB paTuOCBI3U U
24 TesneBuieHus. Pa3suTtue cpeacts 2.12
cBsa3u. Paguonokanys
o5 KonTtponsnas padora «Konebanus u 515 bubnuorexa LIOK
BOJIHBD» ' https://m.edsoo.ru/ff0cc6f8
IIpssMonuMHEHOE pacIpOoCTpaHEHUE
26 CBETa B OJTHOPOJHOM CpeIE. 9.12 bubnuorexa [JOK
Toueunslit ucTOUHKK cBeTa. JIyu ' https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
bu6mmoreka [JOK
27 oTpaxeHusd ceta. [loctpoenue 12.12
. https://m.edsoo.ru/ffOcd4e0
U300pakeHHi B IIIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
28 BHyTpeHHee oTpaxeHue. [IpenenbHbIit 16.12 bubnuorexa [IOK
YIOJI TIOJIHOTO BHYTPEHHETO ' https://m.edsoo.ru/ffocd7f6
OTpaKEHUS
29 JlaGopatopHas pabota «M3mepeHue 1912 bubnuoreka [IOK
MoKa3aTelis MPeJIOMIICHUS CTEKIIay ' https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoeHune n3odpaxeHuii B 23.12 bubmuorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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nuH3e. Popmysia TOHKOM JIMH3BI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHnas pabora

31 «H ccmenoBanue CBOWCTB 26.12
M300paXCHUI B JIMH3aX)»
Hucnepcus cBeta. Cl10XKHBIN COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas 901
pabora «Habmoaenue aucnepcun '
CBETa»
33 WnTepdepenmus cera. Judpakums 13.01 bubnuoreka [IOK
cBera. JludpakinonHas pemeérka ' https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. 16.01 bubnnoreka [JOK
[Monspusanus cBeTa ' https://m.edsoo.ru/ffOcf02e
35 OnTuueckue npruOOpPbI U yCTPOHUCTBA U 20.01
yCII0BHS UX O€30I1aCHOTO MPUMEHEHUS '
['paHuUIBI TPUMEHUMOCTH
36 KJIacCUYeCKOM MexaHuKH. [Toctynarsl 53.01 bubnuoreka [JOK
CIIENUATIBHON TEOPUH ' https://m.edsoo.ru/ff0cf862
OTHOCUTEJIBHOCTH
OTHOCHTENBHOCTH OJHOBPEMEHHOCTH.
37 3aMequeHne BpeEMEHU U COKPAILlEHUE 27.01 Eubmorexa OK
p P ' https://m.edsoo.ru/ff0cfad2
JUTUHBI
OHeprusi ¥ UMIYJIbC PEISITUBACTCKON
38 yacTunbl. CBSI3b MACCHI C DHEPTHUEN U 30.01 bubmorexa LOK
' p ' https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUS MOKOS
KonTponbhas padora «Onrtuka.
. bu6mmorexa [IOK
39 OCHOBBI CIeTIHANILHOM Teopun 3.02

OTHOCUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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®otounbl. Dopmyna [1nanka. DHeprus

bu6mmorexa [IOK

40 6.02
Y UMITYJIBC pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG 1OK
nOInOTEKA
41 otod(pdexra. OnbiTer A. T. 10.02
¢ o https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl horoddhdexra. YpaBHeHHE
42 3ﬁHIHT€§H3 I{H(is)[q)(bOToa(b(ir))eKTa 13.02 bubmmorexa [JOK
) ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» pororddexra
Hasnenue cBera. Onwite [1. H.
43 JlebGeneBa. XuMHUYECKOE NEHCTBUE 17.02 bubmmorexa LOK
' ' https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHu4eckue ycTpoucTBa u
m MPaKTUYECKOe IPUMEHEHHE: 20,02
dboTorneMeHT, PoTOIATUHK,
coNTHeYHas OaTapesi, CBETOUO]T
45 Pemenne 3amay mo teme «DJIEMEHTHI 2402 bu6mmoreka [JOK
KBAHTOBOW OIITUKN) ' https://m.edsoo.ru/ff0d0302
Monens aroma ToMmcoHa. OnIBITE Bt 1IOK
nOINOTEKA
46 P - . 27.02
e3ep(opa 1o pACCEAHMIO a-4acTun https://m.edsoo.ru/ff0d091a
[MnanerapHas Moaenp aToMa
bu6mmoreka [JOK
47 I1 b 2.03
OCTYNIATR bopa https://m.edsoo.ru/ff0d0afa
W3nyuenne u normnoieHue HOTOHOB
48 o I/I}II'ITZ: eX0ole aTOM;.-u co H(()l;o OBHSI 5.03 bubmiorexa IJOK
pH TIepexol . a P ' https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha APYroi. BUIBI CIEKTPOB
BomaHoBEIe cBOlicTBa yacTull. BoaHEI
49 ne bpoiuta. Kopryckynsipao- 9.03 bubmoreia HOK

BOJIHOBOM Tyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYXXICHHOC U3JIYUYCHUEC

50

OTKpHTI/Ie PaInOaKTHBHOCTHU. OnEBITH

Pesepdopaa no onpeneneHuio cocraa

PaarOaAKTUBHOI'O U3JIYUCHUA

12.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, ramma-
u3ny4yeHus. Bnusaaue
paJMOaKTUBHOCTH Ha JKUBBIC
OpTaHU3MBI

16.03

52

OTkppITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacmar.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. ['amma-usiydenue

19.03

bubmuoreka [[OK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepuble peakuuu. S nepHbii
peaxtop. [Ipobnembl, IepCrneKTUBHI,
JKOJIOTUYECKHUE ACIIEKTHI SIAEPHOU
SHEPreTUKHU

2.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKPBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
pErucTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «PyH1aMeHTalbHbIE
B3auMOAeUCTBUSA. ENMHCTBO
(bU3UYECKON KapTHHBI MHUPaY

6.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3mH0r0 HeOa. Co3Be3aus,
HpKI/Ie SBéSJII)I, IIaHETHBI, UX BUIUMOC
nBroxenue. ColIHEUHas cucreMa

9.04

56

Connue. ConHeyHast akTUBHOCTb.
Hcrounuk sneprun ComHia u 3B€371

13.04



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TJIABHOU
nocie0BaTenbHOCTU. BHyTpeHHee
cTpoenue 3B€311. COBpeMEHHBIE
IIPEJICTaBICHUS O IPOUCXOKICHUN U
sBotounu CosHIA U 3BE3]T

16.04

58

Muneunsiii [1yte — Hama I'anakTuxa.
[Tonoxenue u auxenue ConHia B
lanaktuke. ['anaktuku. Y€pHbie
JBIPBI B SIAPax TaJIAKTHK

20.04

59

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bosbmoro B3psiBa.
PenukToBoO€ n3nydeHue.
MeraranakTuka

23.04

60

HepemeHHLIe HpO6J’IGMLI ACTPOHOMUHU

27.04

61

KontponbHas pabora «dneMeHThI
ACTPOHOMHUU U aCTPOPHUIUKU»

30.04

62

O6o0matomuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIIMATBLHOU 1
ATHYECKOH cepax esTeTbHOCTH
YyeJIoBeKa

4.05

63

O6o06matomuii ypok. Pons 1 Mecto
(bU3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MHUpa

7.05

64

Ob6o6maromuit ypok. Ponb
bu3nIecKoit Teopuu B GOpMHUPOBAHUU
npecTaBiIeHui o pusnueckon
KapTUHE MHpa

11.05




O6o6maromuii ypok. Mecto
(bU3UYECKON KapTUHBI MUpa B 001IIEM

65 1 14.05
PSY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX NPEJCTABICHUI O IPUPOIE

66 Pe3epBHbIil ypok. MarHutHoe mnoJie. 1 18.05
DNeKTpOMarHuTHast MHAYKIIHS
PesepsHbiil ypok. Ontuka. OCHOBBI

67 CIIeIMaJIbHON TEOpUH 1 21.05
OTHOCUTEJIBHOCTH
Pesepnniit ypok. KBantoBas ¢usuka.

68 DJIEMEHTHI aCTPOHOMUU U 1 25.05 bubmorexa [JOK

' https://m.edsoo.ru/ff0d1784
acTpou3uku
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YUEBHO-METOJUMYECKOE OBECITIEHEHUE OBPA30OBATEJIBHOI'O
ITPOLIECCA OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIbI JIJI1 YUEHUKA
» dmsuka, 10 kmace/ KachsaoB B.A., O011ecTBO ¢ OrpaHMueHHON
OTBETCTBEHHOCTHIO «[[PODA»; AkiinonepHoe o011ecTBO «31aTenbCcTBO
«IIpoceernienue»

» ®usnka, 11 kinacce/ KacesinoB B.A., O0111ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[[PODA»; AkiinonepHoe o011ecTBO «31aTenbCcTBO
«IIpocBernienue»

METOANYECKHNE MATEPUAJIBI IJIA YUUTEJIA
[Tporpamma kypca ¢pusuku ans 10—11 kmacco. ba3ossiit ypoBeHs (aBTop B.
A. KacbsiHOB)

YMK «®wusuka. 10 kinacc. bazoBblit ypoBeHbY

1. ®uszuka. 10 knacc. ba3oBblil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuinoxenueM (aBrop B. A. KacbsiHOB).

2. ®usuka. 10 xnacc. ba3oBsrit ypoBenb. MeToauueckoe mocobue (aBtop B.
A. KacbsiHOB).

3. ®uszuka. 10—11 knaccel. ba3oBeiit ypoBenb. TeTpaas 1 1abopaTOPHBIX
pa6ort (aBTopsl B. A. Kacesnos, B. A. Koposun).

4. ®uzuka. 10—11 xnaccel. ba3zoBeiit ypoBeHs. KomriuiekT TeTpaaeit ais
KOHTPOJBHBIX paboT (aBTop B. A. KacbsiHOB)

5. ®usuka. 10 kiace. Jlumaktudeckue matepuaisl (aBTophl A. E.

Mapos, E. A.Mapon).

YMK «®wuzuka. 11 xnacc. bazoBblilt ypoBeHb

1. ®uszuka. 11 knacc. ba3oBblit ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxxenneM (aBrop B. A. KacbsiHOB).

2. ®usuka. 11 xnacc. ba3oBeiit ypoBenb. MeToauueckoe nmocooue (aBtop B.
A. KacbsaHOB).

3. ®uszuka. 10—11 kmaccel. ba3oBblit ypoBenb. TeTpaas nis 1abopaTOPHBIX
pabot (aBTophl B. A. KacesHos, B. A. KopoBuH).

4. ®uzuka. 10—11 knaccel. bazosiit ypoBeHnb. KomIuiekT Tetpaaeii ais
KOHTpPOJBHBIX padoT (aBTopel B. A. Kacesinos, U. B. Urpsios).

5. @usmka. 11 knacc. lugaktuueckue marepuasl (aBTopsl A. E.
Maposn, E. A.Mapon).

[N DPOBBLIE ObPA3OBATEJIBHBIE PECYPCBI 1 PECYPChBI CETHU
HMHTEPHET

1 http://nsportal.ru - connanbHas ceTb paOOTHUKOB 00pa30BaHMS.

2 http://markx.narod.ru/pic/ - ¢usuka B mkoure.

3 http://festival.1september.ru/articles/ - pecTuBanp nemaroruyeckux uaen


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit ans yuureneid GU3NKHA U UX YICHUKOB.
5 http://www.physics.ru/ - matepuasl 1o Gpu3uKe.

6 www . ege .edu.ru - uadopmarnmonnsiii mopran EI'D.

7 http :// school - collection . edu . ru / - eaunas komtekuus [{OPoB


http://www.fizika.ru/
http://www.physics.ru/
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