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INOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro o0iiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHUH M TpeOOBaHWH K pe3yabTaTaM OCBOCHHUS OCHOBHOMU
oOpa3zoBaTenbHOl mporpammsbl, npenacraBieHHblx B @I'OC COO or 23.11.2022r NelO14, a
Takke ¢ yuétoMm (enepanbHON pabouell mporpaMMbl BOCIIUTAHUS U KOHUEHIMH MPENnoiaBaHus
yuebHOoro mpenmera «®dusuka» B oOpa3oBaTenbHbIX opranuzaunuax Poccuiickoit ®enepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Conepxanue TporpaMMbl 1O (puU3MKe HampaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gu3nKe Ha Oa30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO Noxoaa. [Iporpamma no ¢usrke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TAaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE 1€ M3Y4eHUs (U3UKU HAa YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, TUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKM Ha 0a30BOM YPOBHE, B TOM UHUCIIE

peIMETHBIC PE3yIbTAThI MO roJlaM O0yUYeHUS;

e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwus..

®u3rKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIBI, BEICTYMAas B KayeCTBe Y4eOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHHUI 00 OKpYXKarolleM MHpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XUMHeH, Ouosoruei, gusnueckoil reorpadueil u acrpoHomueil. Mcrnonp3oBaHre U aKTUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMII B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBaMU U JIpyrux. M3yuenue Gpu3nku BHOCUT OCHOBHO BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
IPUMEHSATh HAyYHbIH METO]I TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHoOBy kypca ¢u3uku 11t ypoBHS CpelHero o01iero o0pa3oBaHus MOJOXKEH Pl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SIBIISIETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUHU, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus mnpearnosiaraeT UCIOIb30BaHUE TYMaHUTApHOTO
noTeHnuata GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peaan3yercs MOCPEACTBOM BBEACHMS 3JIEMEHTOB COAEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00Cy>KIeHHs MpoOIeM palliOHAILHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
busnueckoit Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHILUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHu3aly YKCIEPUMEHTAIbHON NIeATENbHOCTH oOyuarouuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeineneHue B ykazaHHOM IepeyHe JabopaTopHbBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJAZCHHE OOYUYAIONIMMUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIFOTCS 3a/1a4M C SIBHO 3a/IaHHON (PU3HUYECKON MOJIEIbBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHH U MPOIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieyeHn0 ydyeOHOro rmnpoiecca 0a30BbI YpOBEHb Kypca (DU3MKUM Ha YpOBHE CpPEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunete
(bU3UKU T0JKHO OBITh HEO0X0AUMOE J1Tab0paTOpHOE 000PYIOBAHUE JUISI BBHITIOIHEHUS YKa3aHHbIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3nKe KIFOYEBBIX JAEMOHCTPALUN ISl HMCCIIEOBAHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTCs B Pacyére OJHOr0 KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMH 1IENISIMU U3Y4YeHUsI GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMIPEJCTaBIEHUH O HAayyHOM MeTOojie TO3HaHUS U (OpMHUpPOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



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

dbopMupoBaHUEe YMEHUI OOBACHATD SBJICHUS C UCIIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeJbCTB;

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

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUK 00 00X (PU3NIECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUEe YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUA i1 OOBSICHEHHS
buznyecKkux SBJICHUM B TPUPOJE U UIA TNPUHATHS NPAKTHUECKUX pEIIeHUN B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3NIECKUX OCHOB W NPHUHIIUIOB JCHCTBHS TEXHUYCCKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
e TENIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Hezneno), B 11 kiacce — 68 vacoB (2
yaca B HEJIEJII0).



COJEPKAHUE OBbYYEHUA
10 KJIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupoze. Haydynsle MeTonbl NO3HaHUSA OKpyKaromero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI U TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pors m mecto ¢m3ukm B (GOpMHUpPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIESITEITLHOCTH JIIOICH.

Llemoncmpayuu
AmnHasorossle 1 HU(PPOBBIE U3MEPUTENILHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUNKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro ABMKeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHu .

KpuBonunerinoe nBuxeHue. J[IBH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW 110 MOZYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JMHEHHas cKopocTb. Ilepumon wu
yacToTta obpaienus. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.

TexHudyeckue yCTpOWCTBA M IPAKTHUYECKOE IIPUMEHEHHE: CIUIOMETp, JABUKCHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NEpEIadH.

Jlemoncmpayuu

Monenb cucteMsl OTCUETA, MIUTFOCTPALIUS KUHEMAaTHYECKUX XaPAKTEPUCTHUK JIBUKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

HarmpaBnenue CKOpOCTH IpU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS — MEXKAYy — NYTAMHM,  INPONMACHHBIMM  TEJIOM  3a
[IOCJIEIOBATEIbHBIE PaBHBIE IIPOMEKYTKM BPEMEHM IIPU PAaBHOYCKOPEHHOM JBHJKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO FOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHmun cynepno3unmu cwil. Btopoil 3akoH HberoToHa mis
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HbproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.



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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIbKEHHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cOnpoTUBICHUS
P ABUKEHUH TeJIa B )KUJKOCTH WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tela.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcimoBus paBHOBECHs
TBEPAOTO TEIA.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE NPUMEHEHHWE: MOAIIUIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnoxxeHue cuil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeEJIa, UMEIOILETO OCh BPAILLEHHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHuke

HNmnynsc MatepraibHOM TOYKHU (Te€da), CUCTEMBl MaTepUaAIbHBIX ToYeK. IMITynbc cuiibl U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(GopMuUpoBaHHON MPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIIBL. CBsA3b pabOThl HENOTEHIMAJIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBAa U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydyeHne aOCOMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3U pabOThl CUJIBI ¢ M3MEHEHHEM MEXaHWYECKOH »Hepruu Tela Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.



Paszgea 3. MoJsiekyJsipasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETHYECKONH TEOPUU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHUS UM B3aUMOJICHCTBUS UYaCTHI]
BellecTBa. Mojenu CTpOEHHUS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BemiecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mopenb uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUU
UAcaNbHOTO Ta3a. AOCONIOTHAas TemrepaTypa Kak Mepa CpeaHEH KHHETHYECKOW SHEpruu
TEIUIOBOrO JBWKEHHMS dactul ra3a. Ilkama temnepatryp KenpBuna. ['a30BbIe 3aKOHBIL.
VpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B UicalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ padudeckoe mpeacraBieHue U30MPOILIECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPOUCTBA U MPAKTHUUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbita [lITepha.

OnBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOACHCTBUA.

Mojienb, WILTIOCTPUPYIOLIAs TPUPOAY AABJICHHS Ta3a HA CTEHKH COCY/a.

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

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3JlyXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MEpeHHi o00béMa
KOMHATBHI, IABJICHHS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpeHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoObl e€ n3MeHeHus. KonumdecTBo TermnoTsl U pabota. BHyTpeHHssI SHEpTrusi 0THOATOMHOTO
uJeanbHOro ra3a. Bujpl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMI0EMKOCTH BellecTBa. KoauyecTBo TEIOTHI pU TEIUIoNepeaaye.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
MEepPBOTO 3aKOHA TEPMOAMHAMUKH K m3omporieccaM. [ padudeckas maTepnperamnus paboThI rasza.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MPUPO/IE.

TemoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. {ukn Kapao u
ero Kod(hPUIMEeHT MOJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETHUKH.

TexHuuyeckue yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

WN3meHenne BHYTpEHHEW SHEPrUU Teja TPHU COBEPIICHUH paOOTHI: BBUIET MPOOKH W3
OyTBUTKM TIOJ ACMCTBHEM C)KATOro BO3/yXa, HarpeBaHue 3Qupa B JATYHHOH TpyOke MyTEM
TpeHus (BUICOAEMOHCTpALsA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela pu Terionepeaaye.



OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanne wu KoHneHcanws. Mcmapenne u  kureHue. AOCOmOTHAsS U
OTHOCHUTEJIbHAS BIAXKHOCTb BO3/yXa. HachlmeHHbI nap. Y aenbHas TemioTa napooOpa3oBaHUs.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB KPUCTAJLIOB.

Kunkue xpucramael. CoBpeMeHHble Marepuaibl. l[lnaBneHue u Kpuctainmsauus. Y aeiabHas
TemoTa miasieHus. Cyonumanus.

VYpaBHEHME TEIIOBOro OanaHca.

TexHuueckue ycTpolcTBa M IIPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETP, TEXHOJOTUMU  IIOJIyYE€HUS COBPEMEHHBIX MAaTepuaigoB, B TOM  4HCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaChILLIEHHBIX M1APOB.

Kunenne npyu noHM>KEHHOM JIaBJICHUH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

HaOnronenue HarpeBaHus U IUIaBICHUS KPUCTAIIIMUECKOTO BEIIECTBA.

JleMoHCcTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3mepenre OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pasnen 4. diekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnexTpuzauusi Ted. OJeKTpuueckuid 3apsii. JIBa BHIa 3JIEKTPUUECKHUX 3apsiIOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onekrpuueckoe mnose. HanpsokéHHocTh adnekTpuueckoro noss. IlpuHnun cynepnosunuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IEKTPUYECKOTO MOJIS.

Pabora cun oanexkTpocratudyeckoro modisa. [loreHuman. Pa3HOCTP  MOTEHIMAIOB.
ITpOBOAHMKY M TUAIIEKTPUKH B HJIEKTPOCTATUYECKOM IoJ1e. JIu3neKkTpuieckasi IpOHUIIAEMOCTb.

OnexTpoéMkocTs. KonzmeHcaTop. DNEKTpPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEPTHUs
3apsKEHHOIO KOHJIEHCATOPA.

TexHu4eckne yCTpoWCTBA M IMPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE DJICKTPONPUOOPOB, KOHJEHCATOP, KOMHWPOBAIBHBIN
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M MPUHIAI AEHCTBUS dJIEKTPOMETPA.

B3aumoseiicTBue Ha3IEKTPU3OBAHHBIX TEN.

DNEKTPUYECKOE MOJIE 3apsKEHHBIX Tell.

IIpoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DJIEKTpOCTAaTUYECKas 3alIUTa.

JIMdIIEKTPUKN B 2JIEKTPOCTaTUYECKOM IOJIE.

3aBUCHUMOCTb  2JEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUIACTHH,
pacCcTOSTHUSA MEXy HUMH U AUDJIEKTPUUECKON IPOHUIIAEMOCTH.



OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKUI TOK. Y CIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKM TOKa.
Cuna toka. [TocTosHHBIH TOK.

Hanpsokenue. 3akon Oma 1151 ydacTka LIETIH.

DIIeKTpUYECKOe CONPOTHUBIICHHE. VY aensHoe CONPOTHUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MomHOCTb 31€KTPUYECKOTO TOKa.

DNEeKTPOABMKYIIAsl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH Oma 1
MOJTHOM (3aMKHYTOM) AJIEKTpHIecKoi nemu. KopoTkoe 3aMpIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJLJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
JUCCOITUAIUS. DIEKTPOJIU3.

DJNeKTpUUYECKHil TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHus.
ITna3ma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: amIepMeTp, BOJBTMETP,
peoctaT, MCTOYHHMKHM TOKA, 3JIEKTPOHArpeBaTelbHbIE MPUOOPBI, BIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIH THOJM, TEPMHUCTOPHI U (DOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JUIMHBI, IUJIOIIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMeniaHHOE COeTUHEHUE POBOTHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOoABMKYLIEH cuibl. KOpoTkoe 3aMbIKaHHE TalbBAHMYECKOTO
3JIEeMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSS MPOBOIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHne cCMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIPOTHUBIICHUS.

Habmronenue snextponunsa.

MexnpeamMeTrHblie CBSI3H

Nzyuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyliecTBIsieTCs € Y4ETOM
COJIEP)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHH.



Mesicnpeomemnuvie nousaimus, CBA3aHHbIE C M3YYEHHEM METOAOB HAyYHOTO ITO3HAHMSL:
sBIICHUE, Hay4YHbIA (akT, rumore3a, (Qu3uMyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
AKCIIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHHME CHUCTEMbl YypaBHEHMM, JHMHeWHas ¢QyHKkuMs, mnapaboda,
runepooia, ux rpauKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHl M HMX IPOEKIMH HA OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, 1uddysus, ocMocC, TEII000OMEH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEaut, TEIJIOBOE PAaBHOBECHUE), DICKTPUUECKHE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBBIE CBOWCTBA TBEPIABIX TeJ, JKUIAKOCTEH U TIa30B, JJIEKTPUUYECKUE
CBOICTBAa METAJIOB, 2JIEKTPOIUTHYECKAsL JUCCOLMALNS, TaIbBaHUKA.

l'eoepaghus: BTaxXHOCTH BO3lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: peodOpa3oBaHKE ABIKEHHIA C HCIIOIB30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOAIMUITHUKH, UCII0JIb30BaHHE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHUKE (pakeTa,
BOJIOMET U JIpyTue), ABUraTeslb BHYTPEHHEr0 CropaHus, aposas TypOuHa, ObITOBOM
XOJIOIUIBHUK, KOHJTUIIMOHEP, TEXHOJIOTUU MOJIYYEHHUS] COBPEMEHHBIX MAaTEPHAJIOB, B TOM UHCIIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKas 3allUTa, 3a3€MJICHHUE
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIM MIPUHTED, 3JEKTPOHArpEeBaTeNbHbIE IPUOOPSI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, FaJIbBAHHUKA.

11 KUIACC
Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpoOMAcHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM MHAYKIMH. [IpMHIMEI Cynepro3uiMu MarHUTHBIX MOJIeH. JINHUM MarHUTHON
uHAyKuuY. KapTrHa TuHUM MarHUTHON MHAYKLUHU TOJISl HIOCTOSIHHBIX MArHUTOB.

MaruutHoe moje NnpoBOAHMKA ¢ TOKOM. KapTuHa nMHMHM MHIYKIUU MarHUTHOTO IOJISA
JUIMHHOTO HIPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DIIEKTPOABMKYIAsA CHJIA MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe anekTpuyeckoe Moisie. DIEKTPOABMKYINAs CHUJAa WHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MPAKTUUYECKOE MPUMEHEHHUE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUThI, JJIEKTPOJIBUTaTelb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUILl, UHAYKIIMOHHAS MeYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHNE 3JIEKTPOHHOTO ITy4YKa MAarHUTHBIM ITOJIEM.



JInHMY MHIYKIIMY MarHUTHOTO MOJIA.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuiia Ammiepa.

[evictBue cuibl JIopeH11a Ha HOHBI 3JIEKTPOJIUTA.

SIBlieHUE DNEKTPOMAarHUTHOW UHAYKIWH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHIYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
IIOTOKA.

SIBieHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

M3yuyeHnne MarHuTHOTO T0JIs1 KATYIIKH C TOKOM.

HccnenoBanue JeMCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUS

KonebarenbHass cucrema. CBoOojHble MexaHMuyeckue KojeOaHus. ['apmoHuueckue
kosebanus. Ilepuon, wactora, ammmryna u ¢asza kosnebaHuil. IlpyKUHHBIH MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHTYype. AHAJIOTUS MEXIYy MEXaHMYECKUMHM M 3JIEKTPOMAarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HJCATHLHOM KOJIeOaTeIhbHOM
KOHTYpE.

[TpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. I[IpousBoacTBo, mepemaya W NOTPeOJIEHUE 3IIEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKHE PUCKM TpU MPOU3BOJACTBE JJEKTpodHepruu. KynpTypa wucnonap3oBaHus
AJIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHudyeckne yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: DJIEKTPUYECKHH 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIlepeiay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KojieOaTenbHOM cucTeMbl (IPYKUHHBINA WM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBaHue CBOWCTB BBIHYKICHHBIX KOJIEOaHUI.

Hab6nronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcumsutorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa U HAalpsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mociaenoBaTebHOM COEAVMHEHUM PE3NCTOPA, KAaTYIIKHM MHAYKTUBHOCTH H
KOH/JIEHCATOopa.

Mopnens IMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



HccnenoBanue 3aBUCMMOCTH NIEPUOA MAJIBIX KOJeOaHU rpy3a Ha HUTH OT JAJIMHBI HUTH U
Macchl rpy3a.

HccnenoBanne NEepeMEHHOTO TOKa B LENMM M3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYLIKHA U PE3UCTOpAa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmMHbvle 60JIHb

Mexanuueckue BOJIHBI, yciioBus pacupoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHuUs
U januHa BoNHBL [lomepeunple W mpoaosbHbIE BONHBL MHTepdepeHnus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJHBI. Y CJIOBHS M3JIYy4YEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOi BojHEe. CBONMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)xe€HHe, MpeoMIIeHue, Moispuzanus, Audpakuus, uHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana >71eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paInOCBA3U U TeNIeBUACHUS. Pagronokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLIEH Cpebl.

TexHu4ecKknue yCTpPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
VIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE MONEPEUHBIX U MPOI0JIbHBIX BOJIH.

Komneo6:romeecs Te0 Kak HCTOYHUK 3BYKa.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmtonenue naTepdepeHny u AuPpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue CBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTATYIOW M YacTOTOMH
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJHON Cpee.
JIyud cBera. TOYEUHBIM UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHusi cBera. llocTpoeHHe H300paKEHUM B TIJIOCKOM
3epKaJe.

[Ipenomnenue cBeTra. 3aKOHBI TMpENOMIICHUsT CBeTa. AOCONIOTHBIA  TOKa3aTeNb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus ceeta. CroxxkHbli coctaB 6enoro cera. L{ser.

CoOwupatonue W paccewBaroniye JUH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONMTHYECKasl CHJia TOHKOW JUH3BL. [locTpoeHne n300pakeHuit B COOMPAIOINX U PACCEHBAIOIINX
nuH3ax. @opMysa TOHKOM JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JTUH30.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas ontuka. Wurepdepeniuss cBera. KorepeHTHblEe HUCTOYHUKU. Y CIOBUS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEPHEPEHIIMOHHON KapTUHE OT JIBYX CHH(a3HBIX
KOI€pPEHTHBIX UICTOYHUKOB.



Hudpakmuss  cera. Judpakmumonnas pemérka. YcnoBue HaOMIOAEHUS TJIABHBIX
MaKCHMYMOB IIPH MaICHUH MOHOXPOMATHYECKOTO CBeTa HA TU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpOWCTBa W MpPAKTUYECKOE IMPUMEHEHHE: O4YKH, Jiyna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
pelETKA, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeHOE pacHpocTpaHEeHHe, OTpakeHHWE U MperomieHue cBeTa. Onruueckue
IPUOOPHI.

[TostHOE BHYTpEeHHEe oTpakeHHne. MoJiesib CBETOBOIA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Monenu MUKpPOCKOTIA, TEJIECKOIa.

Hab6nronenue naTepdEpeHITNN CBETA.

Habmonenne nudpaxnuu cera.

HabGmronenue qucnepcuu certa.

[TomyueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue criekTpa ¢ MOMOIIBIO TU(PPAKIUOHHON PEUIETKY.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepenue nokaszarens IpeIoMIICHHS CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTMH3AX.

HabGmonenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cienUAJIbLHONH T€OPHH OTHOCUTEIbHOCTH

['paHuIpl MPUMEHUMOCTH Kiaccuueckoil mexaHuku. [locTymarel cnenuansHOM Teopuu
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTH MOJYNS CKOPOCTH CBeTa B BaKyyMmMe, MPUHIUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.

DHeprus ¥ UMNYJIbC PEISITUBUCTCKOM YaCTHIIBI.

CBs13b Macchl C SHEPTUEH U UMITYJIIHCOM PENSTUBUCTCKOM YaCTHIIBI. DHEPTHUS TOKOSL.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Inemenmol K6aHmMoB0I ONMUKU

®oronsl. ®opmyna I[lnanka cBs3u SHEpPruu GOTOHA C €T0 YACTOTOW. DHEPTUS U UMIYIIHC
¢doroHa.

OtkpeiTue u wucciaenaoBanue Qororpdexra. Omnbitet A. T. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitna s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHUYECKHE YCTPONCTBA M MPAKTHYECKOE NpPUMEHEHHUE: (OTO3JIEeMEHT, (HOTOJATIHK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHET0 poToddekra.

CBeToauoI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccesauto o -wyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Vznyyenue u mornomenue GOTOHOB MpU NEpexojie aToMa ¢
OJIHOTO YpOBHSl SHEpruum Ha Japyro. Buasl crnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZOpPOJA.

BosHoBbie cBoiicTBa yactull. Bonuel ge bpoinsa. KopnyckynspHO-BOTHOBOW Tyalu3M.

CroHTaHHOE U BBIHY)KJIEHHOE HU3JIyUEHUE.

TexHudyeckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJbHbIM AaHAJIN3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nHedvaThIX ClIeKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

Hab6nronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHThI,  JOKa3bIBAIOIIUE  CIIOKHOCTb CTPOEHHS  sjpa. OTtkpbITHE
pamnoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa pafioakKTUBHOTO H3ITydeHHSI.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.

OtkpeiTie TpoTOHAa W HeiTpona. Hykinonnas monens siapa [eiizenOepra—lBaHeHKO.
3apsan aapa. MaccoBoe uucino siapa. M30tomnsl.

Anbda-pacniaa. DJIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaza. ['amma-uzinydeHue. 3aKoH
paZinOaKTUBHOIO pacraja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepuwiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHNEKTHUBBI  SIEPHOI
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMoIeiCcTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHUYECKHE YCTPONCTBA W MPAKTHUYECKOE NMPUMEHEHHE: JTO3UMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHas boMOa.

Llemoncmpayuu

CuéTYynK MOHMU3UPYIOIIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol
HccnenoBanue TPEeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Otansl  pa3BUTHS  acTpoHOMuHU. IIpukiagHOE W MHPOBO33PEHUECKOE 3HAYCHHUE
a4CTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/bI, INIAHETHI, X BUIMMOE ABMKCHHUE.

Conneynas cucrtema.

Connine. ConHeuyHas akTUBHOCTh. Mcrounumk sHeprum ConHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPHUCTHKU. Jluarpamma «CHEKTPAIbHBIA KJIACC — CBETUMOCTB». 3BE3IBI
IJIaBHOM MOCIEA0BATEeIbHOCTA. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJis 3BE3/ TJIaBHOU



MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. CoOBpEMEHHBIE MPEACTABIEHUS O
IIPOUCXOXKAECHNUN U 3BotoLMu CoslHIA U 3BE3]1. DTalnbl XKU3HU 3BE3 L.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE AIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macimrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabumtoneHnss HEeBOOPYKEHHBIM IJ1a30M C MCIOJb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUISL OTIPEICIICHUS MTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u ipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilytu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3WkuM W acTpoHOMHH B JKOHOMHUYECKOW, TEXHOJOTHYCCKOW, COIUAIBHOH H
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, POJdb M MeCTO (U3MKH M acCTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (UINYECKON Teopun B (OPMUPOBAHUU
IpeCTaBICHUN 0 (PU3MUECKON KapTHHE MHPa, MECTO (PU3NIECKON KapTUHBI MHUpa B OOILEM PSIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbie CBSI3H

Uzyuenue kypca ¢usuku 06azoBoro ypoBHs B 11 Kkiacce ocyliecTBIseTCS € Y4ETOM
COJIEp/KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnusie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHUE, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE,
DKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TpUTOHOMETpUYecKue (YHKIMHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBl U HUX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
IpU3HAKU NI0J100US TPEYTOJIbHUKOB, ONPE/IEIIEHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snexrpuueckue SBICHUS B JKUBOW NIpHUpOJE, KojeOaTelabHbIE IBUKEHUS B
JKUBOM NIPHUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUPOJE, ACHCTBUE pajualii Ha >KUBBIC
OpraHu3MBl.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KpPHUCTAUIMYECKass CTPYKTypa TBEPABIX TeEl,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (oTochEMKa 3eMHON
IIOBEPXHOCTH, IIPEICKA3AHUE 3EMIICTPICCHUM.

Texnonocus: MTMHUM SJEKTPOINEpPEad, TEHEPATOP NEPEMEHHOTO TOKA, SJIEKTPOABUTATEINb,
WHAYKIMOHHAS Te4yb, pajnap, paJuoNpuUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN arnmapar, BOJIOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

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

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs yueOHoro mpeamera «DuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOILMX TPAJULMOHHBIM I[IEHHOCTSM POCCHHCKOro  OOILIEecCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHU3aluy;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUNCKOM IpaX1aHCKOW UAEHTUYHOCTH, aTPUOTU3MA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHTYAlMIO M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUEHTUPYSICH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOP Oymaymien
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TIIaHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTb HKOJOTMUECKOW KYJIBTYpbl, OCO3HAHHE IJ00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

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

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATENbHOCTh MHAUBHUIYAIBLHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

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

OTIPENICTIATh 1SN JACSITSIBHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTCPUH UX JOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBbIX (DH3UUYECKUX SBIICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OIICHUBATh PUCKH ITOCJICICTBUI JICSITCIIBHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS.

BIIAJICTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUSAMH M METOAaMHU (U3UYECKOM
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
(bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PeIlIeHHUs 3aa4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TPUYHMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UPOBaTh 3aJady, BBIJIBUTATh
TUTIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHThl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TOMy4YEHHBIE B XOJE€ pEUICHHs 3aJadyd pPe3yJbTaThl, KPUTHYECKU
OIICHUBAThH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOW ACSATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIEHUBATh MPHUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]]a4H, TOMYCKAIOIINE aThTCPHATUBHBIC PEIICHUS.

Patora ¢ undopmaunmeii:



BJIa/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALUU (PU3NYECKOTO COJEP’KaHUs U3 HCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSITEJIbBHO OCYIIECTBIIATh NOUCK, AaHAJIM3, CUCTEMAaTU3alUI0 U
WHTEPIIPETANNIO HHPOPMAIINK Pa3IMYHBIX BUIOB U (hOPM MIPEIICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

UCIIONIb30BaTh CpeACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPELICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOIIOJEHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PeCypcocOepekeHUs, TPABOBBIX H
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

co3/aBaTh TEKCThl (DU3UYECKOTO COACpXaHUs B pa3lIWyHbIX QopmaTax ¢ Yy4ETOM
Ha3HaYeHWs WHGOpPMAlMM © IEJICBOM AayAWTOPHH, BBIOUpAas ONTUMAIBHYIO (OpMYy
MPEJCTABICHUS U BU3YyaJU3aLllH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (DU3UKHU M BO BHE-YPOUHOU JESTEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHL,

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOI0 TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM SA3BIKOBBIX
CPE/CTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIMBUAYAIbHON pabOTHI;

BBHIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEN Ka)J0r0 WIeHa KOJUIEKTHBA;

INPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPENesATh POJIM C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa W KaXJIOT0 YYaCTHHKA KOMaHIbI B OOIIUI pe3ysIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBBIE NPOEKTHI, OLEHUBATh WJIEU C IO3ULUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBISATh MO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX CHTYaIMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIIbHYIO JESITEIIbHOCTh B 00NacTu (pu3uku u
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U (DOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIAITh IUIAH PEIICHHUs] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPabOThI € YYETOM HMMEIOMIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHII;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuMpsaTh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA;

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

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULIUHA B 0O0NACTH (PU3UKH,
MTOCTOSTHHO TTOBBITIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEIAM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YIBTATOB U OCHOBAHU;



UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYallu, BBIOOpa BEPHOTO PELICHHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 10 UX CHIXKEHHUIO;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;
MPUHUMATH ce0sl, MOHMUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

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

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKU.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOy4YaIOLUXCS COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaralonui chopMUpOBaHHOCTD:

CaMOCO3HaHUSsl, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOU SMOIMOHATBHON Cepbl, OBITh YBEPSCHHBIM B ce0e;

caMOperyJIupOBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEII MOTHBAllMM, BKJIIOYAIOIIEH CTPEMIIEHWE K JOCTHIKEHHUIO LENIW MU YCIexy,
ONTUMM3M, UHUIIUATUBHOCThH, YMEHHUE JIHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHQIUKTHI.

MNPEIMETHBIE PE3YJIBTATHBI

K xonuy oOyuenus B 10 kJacce npeaMeTHbIE pPe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOUW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
JeATETbHOCTH JIFOCH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyUYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENIO, UACATbHBIA Tra3, MOJENU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIN AIEKTPUUECKUHN 3aps] NPHU pELICHUU
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MPOILECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUs BEUIeCTBAa M DJIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojaeicTBue Ttei, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHuu
(oxJ1aXx/1eHNUN), TEeMJIOBOE paBHOBECHE, MCIIapEHUEe, KOHIEH CAIUs, IaBJIeHHEe, KpUCTAILIIN3aIus,
KHUIICHUE, BIAKHOCTHh BO3/lyXa, MOBBIIICHHE TABJICHHS ra3a MPH €ro HAarpeBaHWU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMsI ra3a B HM30IpOLEccaX, JJIEKTpU3aLus Tell,
B3aUMO/ICHCTBUE 3aPSAI0B;

ONMCHIBaTh MEXaHMUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHEe BETUYMHBI: KOOpAUHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJla, UMIIYJIbC TeNld, KHHETUYeCcKas
DHEprusi, MOTEHIMANbHAs DJHEPTUs, MeXaHW4eckas paboTa, MEXaHWUYeCKas MOIIHOCTh; IMPHU
ONMHMCAHWM TPABUIBHO TPAKTOBaTh (U3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003Ha4YeHHsI U €IMHUIIbI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUYHUHY
C IPYTUMU BEIUYUHAMU;

ONUCHIBaTh HW3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBICHUS, HCIIONb3Ys
¢dbusznueckue BEIMYMHBI: JaBIIEHUE Tas3a, TeMIlepaTypa, CpEeAHssl KWHETHYecKas DSHEprus



XA0TUYECKOTO JIB)KEHUS MOJIEKYJ, CpeJHEKBaJpaTHyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprusi, padora rasza, KOd(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIUIOBOTO
JIBUTATEIS; IPU OTMMCAHUH MIPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uX O00O03HAYEHHUS M EAUHHIIBI, HAXOIUTh (POPMYJBI, CBS3bIBAIOIINE JAaHHYIO (U3HUECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIE SJCKTPUUYECKHE CBOMCTBA BELIECTBA M DJICKTPUUYECKHE SIBICHUS
(TIportecchl), UCTONB3Ys (PU3UUECKUE BEITUYMHBL AJIEKTPUUYECKHH 3apsijl, SJICKTPUUYECKOE IOJIe,
HANpPsDKEHHOCTh  TIOJISl, MOTEHILMAal, Pa3sHOCTh MOTEHUHUANOB; MpPHU OINWCAHUU [PABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJNb3YEMbIX BEJIWYHH, WX OOO3HAUEHUS W EAUHMUIIBI;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEITHUNHAMU;

aHAU3UpPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCHONB3yd (hU3MUYECKHE 3aKOHBI U
MPUHIUIEL: 3aKOH BcemupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJEKYIISIPHO-KHHETUIECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO BMKCHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI ISHCTBHUS MAIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHl IO HUCCIIEJOBAHUIO (PU3UYECKUX SBICHUN M IPOLIECCOB C
UCTIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpU O3TOM  (OPMYIHPOBATH
npobnemy/3agady ¥ TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh MpPSIMBbIE U KOCBEHHBbIE H3MEpPEeHHs (U3UUYECKUX BEIWYHMH, NPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJIb30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTH MEXIY (U3MYECKUMHM BEJIMUYMHAMM C HCIOJIb30BAHUEM
OpSMBIX HW3MEPEHUHl, MpH O3TOM KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHpPOBaTh pE3yJIbTaThl
MIOJTYYeHHOW 3aBUCHMOCTH (PM3WYECKHX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEaTh BHIBOIBI
10 pe3yJIbTaTaM HCCIIEOBAHUS;

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpH IMPOBEJCHUM HCCIENIOBaHMM B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTENIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIF30BaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, HCIIONIb3Ys
¢u3nueckre 3aKOHbI M MIPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 33a7auil BHIOUPATh (PU3NYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
TIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOyYSCHHOTO 3HAUSHHSI (PU3MUECKON BEIIMIHHEI,

pemarh KadyecTBEHHBIC 3a/1a4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEYMBYIO IIETIOUKY
paccyXIeHU! ¢ OOpOoi Ha N3yUEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHMUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, WHTEPIIPETAIMH W TIPEICTABICHUS Yy4eOHOH W
HAYYHO-TIOMYJISIPHOW MH(OpMAIUM, TOTYYSHHOW W3 PA3IUYHBIX HMCTOYHHKOB, KPUTHYECKU
aHaAJIM3UPOBATh MOJTy4aeMylo HH(POPMALUIO;

NPUBOUTH MPUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00BbACHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIONIb30BAaTh TEOPETHUYECKHWE 3HAHMUS 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUHU C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHHS 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COIMANBHBIX POJIeH, IUIAHUPOBATh paboTy
TpYONbl, palMoOHaIbHO pacHpenessiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLICHWBATh BKJIAJ Ka)JOr0 U3 YYaCTHUKOB T'PYIIIbI B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkatb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA MpPUMEpax pojib U MecTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NESITEIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

VUUTBHIBATh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI'O SiIpa IIPU pelIeHnH (PU3HUECKUX 3a7au;

pacrno3HaBaTh (pU3MUECKHE sBIEHUS (MPOILECcChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAs
UHAYKLMS, JAEWCTBUE MarHUTHOTO IOJIA Ha IPOBOAHMK C TOKOM M JBHXKYILIMICS 3apaf,
AIEKTPOMArHUTHBIE KOJICOaHUsI M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHHUE,
npenomiieHue, HuHTepdepeHuus, audpakuus U TMOJSIPU3ALUS CBETa, JUCIEPCUsi CBeTa,
doroanekrpudeckuii 3hpdext (porodddekr), CBeTOBOES JaBlIeHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJOPO/1a, ECTECTBEHHAs] U HCKYCCTBEHHAs PaJMOAKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIleCTBAa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEJ) U IJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUIa TOKa, 3JIEKTPUUECKOoe
HaIpsDKEHUE, JIEKTPUUECKOE COIPOTHUBIICHHUE, PA3HOCTh IIOTEHIINAJIOB, JIEKTPOABUKYILAs CUIIA,
paboTa TOKa, MHIYKIMS MarHMTHOTO MoJisd, cwia Amnepa, cuia JlopeHna, MHAYKTUBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W yacToTa KoseOaHud B
KoJ1e0aTeJIbHOM KOHTYpE, 3apsi] U CHjla TOKa B MPOLECCe TapMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHYECKas CHUJla JIMH3bI, IPU OINUCAHWUU MPABUIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT MCIOIB3YEMbIX BEIMYMH, WX O0003HAu€HUs M EAMHHUIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BETMUMHAMU;

ONKCHIBaTh M3yYCHHBbIE KBAHTOBBIE SBJICHHMS W TIPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHWTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPrus M
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU OMUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIUYMH, MX OO0O3HAUYEeHUs U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO (DU3MYECKYIO BEIMUYMHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCIONB3ys (DU3MUECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO W MAPAIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSMOJIMHEMHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHMS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHMe OWHIITeHHa Ui (QoTodddeKrTa, 3aKOH COXPAaHEHHs] SHEPrHH, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUYECKOrO 3apsija, 3aKOH COXpaHEHUs
MacCOBOIO 4YMCIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTUBHOIO pacmnajaa, MpU 3TOM pas3inyaTh



CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YecKOe BbIpaKEHHE U YCJIOBUA (TpaHMIIbI,
00jacTh) IpPUMEHUMOCTH;

OIpEEIATh HAIlpaBJICHUE BEKTOPA MHAYKLIUHW MarHUTHOTO IOJI IPOBOJHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaEMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBITOJIHATh SKCIEPUMEHTHI IO HCCICAOBAHHUIO (DU3MUYECKUX SBICHUH W TPOLIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEPEHUH: 1pu 3TOM  (OPMYIHPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOro JKCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEeJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH STOM
BBIOMPATh ONTHMAJBHBI CIIOCOO W3MEPEHUsT M HCIOJb30BATh HM3BECTHBIE METOIBl OLEHKH
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEIMYUH C UCIOIB30BAHUEM MPSIMBIX H3MEPEHU:
IpUA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYYEHHOH 3aBHCHMOCTH
¢u3nUecKux BEIMYMH B BHAEC TaOMUI W TpaduKOB, [AenaTh BBIBOABI IO pe3yjibTaTamM
UCCJICJIOBAHMUS,

coOnrofarh mpaBuiaa O€30MacHOrO TpyAa MPH MPOBEACHUM HCCIENOBAaHUI B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATEILCKOM M  IMPOEKTHOW JESATEIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U JIaO00OPaTOpHOTO 000pyIOBAHHUS;

pemiate pacu€THbIE 3ala4d C SIBHO 3a/laHHOM (U3WYECKOM MOENbI0, HCIONb3Ys
dbuznyeckue 3aKOHBI ¥ MPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOUpATh (PU3UUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIWYMHBI M (POPMYIIBI, HEOOXOAMMBIE Ui €€ pelIeHHS,
IIPOBOAMTDH PAcuU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT'0 3HAaU€HUS (PU3NUECKON BEIUUNHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHHUI ¢ OOpoi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCIOJBb30BaTh MPU pPELIEHUMH Y4eOHBIX 3a7ad COBPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUUU U MpPEICTaBICHUs] yd4eOHOU u
HAYYHO-TIOMYJISIpHONH HMH(OpMaIuM, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBUS UX 0€30MacCHOI0 UCMOIb30BaHMUS B TIOBCETHEBHOM KU3HU;

INPUBOANUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, B 00BsSCHEHHE TPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMABHBIX POJICH, IUIAaHUPOBATh paboTy
IpyNNbl, palUOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JEATEIBHOCTH B
HECTaHJIapPTHBIX CUTYalUsIX, a/IeKBATHO OLIEHWBATh BKJIAJ Ka)JOr0 M3 YYaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpuBaeMoil MpooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/m Kontpoabneie IlpakTuueckue
NMpOrpaMMblI Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
Paznen 1. PU3UKA U METOJbI HAYYHOI'O TIO3HAHUSA
bubnunoreka LIOK
11 ®dusKKa 1 METOJIbI HAYYHOTO ) https://lesson.edu.ru/lesson/79d7ab78-
' TIO3HAHMS 1e77-4faf-9158-
68a140cled86?backUrl=%2F03%2F10
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubnuoreka [{OK
21 KHHeMaTIKa 5 https://lesson.edu.ru/lesson/6eb9444f-
' cda8-4f7¢-988b-
08577ab1bb06?backUrl=%2F03%2F10
bu6nmorexa LIOK
22 Apmaminica ! https://lesson.edu.ru/03/10
bubmmoreka IIOK
2. 1 1
3 3aKOHBI COXPAHCHUSI B MEXaHHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnmnorexa [JOK
' KUHETHYECKOU TeOpUn https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS 5 bubnuorexa [JOK
' BemecTBa. Pa3oBble MEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24



https://lesson.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.edu.ru/03/10
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Paznen 4. DJIEKTPOJINHAMUKA
bubnunoreka LIOK

41 eKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
42 [ToCTOSIHHBIN 27EKTPUUECKUN TOK. 12 Bu6muotexa [JOK

' TOKH B pa3IMUHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Wroro no pazueny 22

PeszepBHoe Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne ni/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
MaruutHoe noJsie. DJIeKTpOMarHuTHast bubmuorexa [JOK
11 11 1 3
UH YKLV https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
99 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crielIMaIbHON TEOPUHU 4 1 bubnmnoreka [JOK
OTHOCHUTEIHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubnnoreka [JOK
4.1 DJIeMeHTBI KBAHTOBOM ONTHKH 6 https:// m.edséf).ru/ 7f41c97c
4.2 Ctpoenue aToma 4 bubmmorexa 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
https://m.edsoo.ru/7f41c97c

4.3 AToMHOE SApO

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UNKU

5.1 DJeMeHTBl aCTPOHOMUU U aCTPOPHUIUKU 7 Bubmorexa LIOK
https://m.edsoo.ru/7f41c97c

Wroro no pazueny 7
Paznen 6 OBOBHIAIOHIEE TIOBTOPEHUE

61 OGobuaoumee novtopenne ‘ Hipsim edsoo uTH1GSTe
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbusie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUs
padoThbI padoTbI pecypcbl
®usuka — Hayka O PUpOE.
1 Hayunslie MCT(}),;I(I)I HOEHfHIiI 1 bubmorexa [JOK
05.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero MUpa
Poab u mecTo pusuku B

5 (hopMUPOBaHHHM COBPEMEHHOMU 1 bubnnoreka [JOK
HAY4YHOU KapTHHBI MHUpa, B 07.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIIOICH
Mexannyeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 bubmuorexa [JOK
nekenus. [lepemernenue, 12.09.2023 @ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBIKCHUE 14.09.2023 = https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE PSIMOIMHENHOE 1 bubnnoreka [JOK
JIBIKCHHE 19.09.2023  https://m.edsoo.ru/ff0c372e

6 CBobOoaHOe mageHue. Y CKopeHue 1 bubnmoreka [JOK
CBOOOIHOTO MaIEHUS 21.09.2023  https://m.edsoo.ru/ff0c39cc

7| Rune vt wousizo | 1 biGmorera LIOK

26.09.2023  https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
IIpuHIHMIT OTHOCUTEIBHOCTH
8 annnueﬂ. I?IHC;));I/I;'IJ;HB(I); CUCTEMBI 1 bubmorexa [JOK
28.09.2023  https://m.edsoo.ru/ffOc3be8

orcuera. [1epselii 3akoH HeroTOHA



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

Macca tena. Cuia. [lpunnun

bubmuorexa [JOK

o CYTICPIIOSHIIH CHIL. BTOpOHUSaKOH 03.10.2023 = https://m.edsoo.ru/ff0c3be8
HeroTona nst MmaTepuanbHON TOYKU

10 Tpernii 3axkoH HproTOHA 1151 bubmumoreka [IOK
MaTepUAIbHBIX TOYCK 05.10.2023  https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TAroteHus. Cuna

11 TSDKCCTH. HCII))BaSI KOCMHUYECKas bubmmorexa LIOK

10.10.2023  https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena 12.10.2023  https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koapdunment

13 TpeHus. Cuiia COpOTUBIIEHUS IPU bubnnorexa [HOK
JIBUKCHUU TEJIA B AKUIKOCTH WU 17.10.2023  https://m.edsoo.ru/ffOc3f76
rase
[ToctynaTenbHoe U BpaliaTeabHOE

14 JBIKEHUE a0COIIOTHO TBEPIOTO bu6mmorexa [IOK
tena. MomeHT cuitbl. [1edo cuibl. 19.10.2023  https://m.edsoo.ru/ffOc41a6
VYcnoBus paBHOBECHs TBEPAOIO TeNIA
NMnynsc MmaTepuabHOM TOYKH,

15 CHUCTEMbI MaTEPUAIbHBIX TOUEK. bubnuoteka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI 24.10.2023  https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBHYKEHHE
PaboTa 1 MOIITHOCTH CHIIBI.

16 Kunernueckast sneprus bubnnorexka [JOK
MarepuaibHON Touku. Teopema 00 26.10.2023  https://m.edsoo.ru/ff0c4502
W3MEHEHUH KHHETHYECKOW YHEPTUHU
[TorennuanbHast SHEPTHAL.

17 [ToTenumanpHast SHEPTUs YIPYTO bubnuoreka [IOK
nehOpMHUPOBAHHON TIPYKUHBL. 07.11.2023  https://m.edsoo.ru/ffOc461a

HOTGHHI/IaJ'IBHaﬂ OHEpPIruA TCiia



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
https://m.edsoo.ru/ff0c461a

BOJIM3M IOBEPXHOCTH 3eMITU

18

IloTennmanesHele U
HEIOTCHIMAIIbHEIC CHIIBL. CB3b
paboThI HEMOTCHIIUATBHBIX CHJI C
N3MEHEHHEM MEXaHHMYECKOM
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpAHEHHUS MEXAHUYECKOU SHEPTUn

09.11.2023

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

19

Jlaboparopuas pabora
«HccnenoBanue cBsi3u pabOTHI CHIIBI
C U3BMEHEHUEM MEXAHUYECKOU
SHEPTUHU TeJa Ha IPUMeEpe
pacTsKEHUs PE3UHOBOTO KIyTa)

14.11.2023

20

21

22

23

KonTponbhas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KHUHETUYECKOU
TeOpUHU. bpOyHOBCKOE ABUKEHUE.

Tlppysns

XapakTtep ABUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHust ra3os,
KUJIKOCTEN U TBEPJBIX Tl

Macca MOJICKYIIL. KoauuecTtBo
BemectTBa. IloctosHHas ABoraszo

16.11.2023

21.11.2023

23.11.2023

28.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc?

https://m.edsoo.ru/ffO0c4dc2

https://m.edsoo.ru/ffO0c4dc2

24

TenmoBoe paBHOBECHE.
Temneparypa u e€ uzmepeHue.
[xana remneparyp Llenscus

30.11.2023

25

Uneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

05.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

AOcomoTHas TeMIieparypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUU

bu6mmoreka [IOK

26 JIBMKEHUS MOJIEKYIL. Y paBHCHHE 07.12.2023 = https://m.edsoo.ru/ff0c511e
MeunaeneeBa-Kianeiipona

27 3akon Jlanbrona. ['a30BbIe 3aKOHBI 12122023 https://m.edsoo.ru/ff0c4dc2
JlaGopaTopHas paboTta

28 «HoCTeI0BARME SABHOHMOCTH https://m.edsoo.ru/ffOc4dc2
MEX1y IapaMeTpaMy COCTOSHUS 14.12.2023
pa3peKEHHOTO Ta3ay

29 H3omnporiecchl B UACaTbHOM Ta3e U bu6mmoreka [IOK
uX rpa)u4eckoe MpeaCcTaBICHHE 19.12.2023  https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOJUHAMHUYECKON CUCTEMBI U

30 CrocoObI €€ M3MEHEHHS. bubmuorexa [JOK
KonuuecTBo TemnoTs! U paboTa. 21.12.2023  https://m.edsoo.ru/ff0c5952
BuyTpenHss sHeprus
OJTHOATOMHOTO HJICATBHOTO Ta3a

31 Bunsl Tennonepenaun bubmorexa HOK

26.12.2023  https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIUIOEMKOCTH BEIIECTRA.

39 KonnuecTBo TemnoTs! npu bubnnorexa [JOK
Terionepenaye. AanadbaTHbIA 28.12.2023 | https://m.edsoo.ru/ff0c5c36
mporecc

33 [IepBbIil 3aKOH TEPMOJAMHAMUKHA U bubnnoreka [JOK
ero MpUMEHEHHE K H30MpoIeccam 09.01.2024  https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs mporieccoB B

34 HpHp(I:;[e. Bropoit I:;)21IL<IOH Bu6miorexa LIOK

11.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHI
35 [punuun nevicteus u KITJ bubnmoreka [JOK



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
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

TEIUIOBOW MaIlIMHBI 16.01.2024  https://m.edsoo.ru/ff0c600a
36 [Muxa Kapuo u ero KIT/J 18.01.2024 https://m.edsoo.ru/ffOc4dc2
DKOJIOTHYECKHUE TPOOIEMBI
37 https://m.edsoo.ru/ff0c4dc2
TETUIOHEPTEeTUKH 23.01.2024 S./M.ECS00. IUATRLtt
38 ((;)13[0611121101111/11/1 yp(; « 0 bubmuoreka [JOK
OICKYIPIPHAS QU3HEKA. LICHOB 25.01.2024  https://m.edsoo.ru/ff0c6938
TEPMOAMHAMUKI
K
0 «;Enponbﬂaapai;TarK)iiwe Butmorexa LIOK
OICKYIVIPHA QUMK LCHOBH 30.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpa3oBanue U KOHICHCAITHS. bu6mmoreka [IOK
Vcnapenre u KUIeHue 01.02.2024  https://m.edsoo.ru/ff0c63b6
" AOcomroTHas 1 OTHOC;TGJIBH.’:U[ ) BuGmorexa LOK
EEE’KHOCTI’ BOSAYXA. HIaChIHICHHEM 06.02.2024 https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
LA
2 | oootm xonommon. Konte BuGinorea LIOK
PHCTAILIOR. AR 08.02.2024  https://m.eds00.ru/ff0c65f0
Kkpuctanabsl. COBpeMEHHbIE
MaTepuabl
IT )
o | e e——
et FIOTA TIABTCHIA. 13.02.2024  https://m.edso0.ru/ff0c6708
Cybnumarus
bu6mmoreka [IOK
44
YPpaBHEHNE TEILIOBOTO bananca 15.02.2024 = https://m.edsoo.ru/ff0c6820
. zfeKT€;3:HHﬂZi?;iﬂeKTzzzeCKHH BuGmiorexa [IOK
s71. JIBa BUIA DIEKTPUYECKAX
A A p 20.02.2024  https://m.edsoo.ru/ffOc6bcc

3apsiI0B



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
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

[IpoBOHUKHU, TUBTIEKTPUKHU U

bubmuorexa [JOK

46 HONYNPOBOHHKH. 3aKOH 22.02.2024  https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs JICKTPUIECKOTO 3apsiaa
v | e
yroHa. FIeKTP 27.02.2024  https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpsok€HHOCTB AIIEKTPHYECKOTO
48 nosist. [IpuHnmn cynepno3uuuu bubnnorexa [JOK
AJIEKTPUUYECKUX TOJICH. JInHUM 29.02.2024  https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
o | e e
' Huat 05.03.2024  https://m.edso0.ru/ff0c600
IIOTEHIINAIOB
- [TpoBOAHMKY U TUANEKTPUKH B BuGmorexa IOK
SCKTPOCTATITICCROM HOTE. 07.03.2024 https://m.eds00.ru/ff0c7018
JlpnexkTpudeckas MPOHUIIAEMOCTh
bu6mmoreka [IOK
1 é .K
> uekTpoémKocts. Komaencarop 12.03.2024  https://m.edsoo.ru/ff0c7126
a pa- p 14.03.2024  https://m.edsoo.ru/ff0c72c0
3apsHKESHHOTO KOHICHCATOpa
53 HaGOpaT._Op Has padora "Hsmepenne https://m.edsoo.ru/ff0c4dc2
AIEKTPOEMKOCTH KOHAeHcaTopa' 19.03.2024
[IpuHIMIT NEWCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOMMPOBAILHOTO
54 ammapara, CTpyiHOro npuHTepa. 21.03.2024 https://m.edsoo.ru/ff0c4dc2
DneKTpocTaTHUecKas 3alluTa.
3a3eMIIeHHE AIIEKTPOIPUOOPOB
DNEeKTPUUECKUH TOK, YCIOBUS €TI0
https://m. .ru/ff0c4dc2
> cyiiectBoBaHus. [locTOssHHBIN TOK. 02.04.2024 ps://m.edsoo.ru/ff0cAde



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

Cuna toka. Hanpsxenue.
Conporunenue. 3akon Oma aJist
y4acTKa Ienu

[TocnemoBarenbHOE, APALICIBHOE,
CMENIAaHHOE COETUHEHNE

bubnmoreka [JOK
>0 MpOROHKOE. JlaGopatopias 05 04.04.2024 https://m.edng.ru/ffOchO
pabota «3yueHune CMEIIaHHOTO
COCJIUHEHUS PE3UCTOPOB)
Pabora u MomtHOCTH
57 BHGKTqueCKI(I)IFO TOKa. 3aKOH bubnuorexa LIOK
09.04.2024  https://m.edsoo.ru/ff0c7838
Jxoynsa-Jlenna
3axkon OMa 11 NOJIHOU
(3aMKHYTOM) 2JIEKTPUUECKOM ILIETIH.
58 KopoTtkoe 3ambikanue. 05 bubnuorexa [JOK
JlabopaTopnas pabora «3mepenune 11.04.2024  https://m.edsoo.ru/ffOc7ae0
OJIC ncToyHMKa TOKA B €T0
BHYTPEHHETO CONPOTHUBICHUS
DneKTpOHHas IPOBOJIUMOCTD
59 TBEPABIX METAILIOB. 3ABHCHMOCT https://m.edsoo.ru/ffOc4dc2
COTPOTHUBIICHUS METAJIOB OT 16.04.2024
Temrieparypbl. CBEpXIIPOBOIUMOCTh
DJIEKTPUYECKUH TOK B BAKyyMe.
60 CBOﬁZI")FBa HIIEKTPOHHBIX nyyZZIOB 18.04.2024 hitps://m.eds00.u/ffc4dcs
[TonynpoBOIHUKH, UX COOCTBEHHAS
61 Y IPUMECHAsl TPOBOANMOCTb. bubnmoreka [JOK
CoiicTBa p—Nn-mepexoa. 23.04.2024  https://m.edsoo.ru/ff0c84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEeKTPUUYECKHUI TOK B pacTBOpax u
62 pacrm:Bax 3JIeKTpOJII/ITIz)B. ’ Bu6morexa LIOK
25.04.2024  https://m.edsoo.ru/ffOc82ba

9JI€KTpOJII/ITI/I‘IeCKaH Jucconuanms.



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DneKTpoan3

DJIEKTPUYECKUH TOK B ra3ax.

63 CamocTosiTenbHBIN 1 1 bubnmoreka [JOK
HECaMOCTOSTEIIbHBIN pa3psill. 30.04.2024  https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA U MX IPAKTHUUECKOE 1 bubmuorexa [JOK
npuMeHeHue. [IpaBuia TeXHUKH 07.05.2024  https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o06maromuit ypok 1 bu6mmoreka [IOK
«DIIEKTPOIMHAMHUKAY 14.05.2024  https://m.edsoo.ru/ff0c88be
KonTponbhas padota no teme

66 «Qnekrpocraruka. [locrosHHbIN 1 bubnnoreka [JOK
ANEKTpUIECKUi TOK. ToKH B 16.05.2024  https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»
PezepBubiii ypok. KonTposbHas

67 pa601;a o TZl\p/Ie ’ 1 bubnuorexa LIOK

21.05.2024  https://m.edsoo.ru/ff0c8c56

"OnexTpoauHamuka'

68 PesepBHblIil ypok. O6001maromuii 1 bubnnoreka [JOK
ypok o Temam 10 kiacca 23.05.2024  https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoka Kontposbubie IIpakTnueckue o0pa3oBaTe/bHbIE
n/n Bceero H3yYeHUs
padoThbI padoTbI pecypcbl
ITocTossHHBIC MATHUTHI U UX
B3auMOJIeHcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHUTHOM MHITyKIIUH. 02.09.2023  https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKUWH
MarsuTHoOe 1oJie TPOBOIHUKA C
TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3auMoeiicTBrE TPOBOIHUKOB C 07.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHnas padora «M3yueHue
MaFHII/:THOf")O noi;l KaTYHJKI/Iy: 1 1 bubmmorexa LIOK
09.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MArHUTHOTO TIOJIS HA
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.
JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«MccnenoBanue necTeus 14.09.2023  https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM>»
JleficTBMEe MarHUTHOTO IIOJIS Ha
JBIKYIIYIOCS 3apSKEHHYIO 1 bubmuorexa [JOK
yactuny. Cuna Jlopenna. Pabora 16.09.2023 = https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNIeKTpOMarHuTHasT WHYKITHSI.
IToTok BekTOpa MarHUTHOM
unaykuuu. DJ1C uaaykuun. 3akoH 1 21.09.2023

JJIEKTPOMATrHUTHON UHAYKIUU
®Dapanes



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

JlaboparopHnas paboTa
«HccnenoBanue sIBJICHUS
3JIEKTPOMArHUTHON MHTYKITUN)

23.09.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. J/C
CaMOMHIYKIUHU. DHEPrust
MarHUTHOTO TOJISI KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

28.09.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTponucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
3JIEMEHTapHbIX YaCTHILI,
VUHAYKIIMOHHAs 1eYb

30.09.2023

10

O6o06maromuii ypok «MarautHoe
nosie. DJIEKTpOMarHuTHas
HHIAYKIOHWSA»

05.10.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

11

12

13

14

KonTponbHas padbora no teme
«MaruuTtHoOe 1noe.
3J'I€KTpOMaFHI/ITHa$I HHIAYKIOHA»

CBo0OoiHbIE MEXaHUYECKHE
Kosiebanus. ['apmMoHnUeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHuil rpy3a
Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

KonebarenpHbIi KOHTYD.

07.10.2023

12.10.2023

14.10.2023

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

bubmuorexa [JOK
https://m.edsoo.ru/ffO0caf06

bubmuoreka [JOK



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

CB006OAHbIE ANEKTPOMArHUTHBIE
KOJICOAHUs B HJI€ATHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKUMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUAMH

19.10.2023

https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrUr B HACAJIbHOM
K0JIeOaTeTbHOM KOHTYpE

21.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbh9c4

16

[Ipencrasienue o 3aTyxarmux
KosieOaHusX. BeHyXIeHHBIE
MeXaHUYEeCKHe KoyeOaHusl.
Pe3onanc. BeiHyxaeHHbIE
3JIEKTPOMArHUTHbIE KOJIeOaHUs

26.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CuHycouabHbII IepeMeHHbIN
TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYHOE U JEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA ¥ HAIIPSHKECHUS

28.10.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IpoussocTso,
nepegaya u norpedieHue
AIEKTPUYECKON SJHEPTUU

09.11.2023

19

20

21

YCTpOoUCTBO U MPAKTUYECKOE
IIPUMEHEHHNE YIEKTPUIECKOTO
3BOHKA, T€HEPaTOpa MEPEMEHHOTO
TOKa, JINHUH 3JIEKTporepeaay

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOACTBE JIEKTPOIHEPTUH.
Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUHU B TOBCETHEBHOM
JKHU3HU

Mexann4deckue BOJIHEI, YCJIOBUA

11.11.2023

16.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

bubmuoreka [JOK



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

pacnpoctpanenus. [lepuos. 18.11.2023 = https://m.edsoo.ru/ffOcca54
CkopocThb pacnpocTpaHEHUs U
JutnHA BOJHEL. [lomepeunsie u
TIPOJIOJIBHBIC BOJTHBI
99 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTH bubnmoreka [JOK
3Byka. Beicora Tona. TemOp 3Byka 23.11.2023  https://m.edsoo.ru/ff0cccOc
DJIEKTPOMAarHUTHBIC BOJTHBI, HX
23 CBOﬁC’lI“)Ba U CKOPOCTb. H_[KaJ’Ia Bubmiorexa LIOK
25.11.2023  https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBI pAAHOCBSI3U U
24 TeneBuieHus. Pa3Burue cpencTs 30.11.2023
cBsi3u. Panmonokanus
o5 KonTtponphas padora «Konebanwus bubnnorexa [HOK
¥ BOJIHBD) 02.12.2023  https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoCTpaHEHUE
26 CBETa B OJHOPOJIHOMU Cpejie. bubnuorexa [JOK
TodeuHbIii KCTOYHHK cBeTa. JIydu 07.12.2023  https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxxeHue cBeTa. 3aKOHbI
27 0T;)a>1<eHm cgeta. [loctpoenue Brbmiorexa LIOK
. 09.12.2023  https://m.edsoo.ru/ffOcd4e0
M300paKeHU B MJIOCKOM 3epKaje
[Tpenomnenue ceera. [lonHoe
98 BHYTPEHHEE OTpaKeHHUE. bubnuoreka [IOK
[MpenenbHBIiA Yo MOJIHOTO 14.12.2023  https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
29 JlaGopatopHas pabora «3mepenue bubmuorexa [IOK
noKasareJsi IPeIOMIICHUs CTEKIIa 16.12.2023  https://m.edsoo.ru/ffOcd67a
JIunzel. [octpoenue nzodpaxenuit
30 B JIMH3E. dDOIT)iyna TOHKoﬁanHsm. bubmmorexa LIOK
21.12.2023  https://m.edsoo.ru/ffOcddle
VYBenu4yeHue JTMH3bI
31 JlaGopaTtopHnas pabota



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccrnenoBaHue cBONUCTB
MU300paXCHHI B TUH3AX)

23.12.2023

Hucnepcus cBeta. CoXHBINA COCTaB
6emnoro csera. Lser. JlaboparopHas

32 pabora «Habmronenue aucrepcuu 28.12.2023
CBETa»

33 HNurtepdepennus cera. Judpakmus bubmuorexa [JOK
ceeta. {udpaknuonnas pemeéTrka 11.01.2024 = https://m.edsoo.ru/ffOced22

34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [JOK
[Monsipuzanus cBera 13.01.2024 | https://m.edsoo.ru/ffOcf02e
OnTrueckue mpuOOpsI U

35 YCTPOMCTBA U YCIIOBUS HX 18.01.2024
0€30MacHOr0 NPUMEHEHUS
['paHuIBl TPUMEHUMOCTH

36 KJIACCUYECKOW MEXAHUKH. bubnuorexa [JOK
[MocTynatsl crieluanbHON TEOPUH 20.01.2024  https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTETBHOCTD

37 OJIHOBPEMEHHOCTHU. 3aMeJICHHUE bubmorexa HOK

25.01.2024  https://m.edsoo.ru/ffOcfad2

BPEMEHU M COKpAIICHUE JITTHHBI
DHeprus U UMMYJbC

38 pENATUBUCTCKOM YacTulpl. CBs3b bubnuoreka [IOK
Macchl C YHEPTUeH U UMITYJIECOM. 27.01.2024  https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
KonTtponpHas padora «Onrtuka.

39 OCHOI]_:LI CHCHI/II)aHLHOﬁ TEOPUU bubmorexa HOK

01.02.2024  https://m.edsoo.ru/ffOcf6f0

OTHOCUTEIIEHOCTH

40 ®oronsl. opmyina [1nanka. bubnnorexka [JOK
DHeprus 1 uMIyisc GoToHa 03.02.2024  https://m.edsoo.ru/ffOcfel6

41 OTKpBITHE U UCCIIEIOBAHUE bubnmnoreka [JOK
doroaddexra. Ombiter A. T 08.02.2024  https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

CromneroBa

3akonsl pororddexra. YpaBHeHHE

N 2 bu6mmorekxa [IOK
42 Dfurteiina 11 poTodpekTa. 10.02.2024 https://m.edsoo.ru/ff0d015¢
«Kpachnas rpanuna» porosddexra
apiienue ceera. OnwiThl [1. H.
43 ﬁe6ez{eBa. XHUMHUYECKOE NENCTBUE bubmorexa [JOK
15.02.2024  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHHE:
dboTo31eMEHT, GOTOATIHK, 17.02.2024
COJIHEUHas1 baTapesi, CBETOIUO/
45 Pemenue 3agau mo reme bu6mmoreka [IOK
«DJIeMEHThI KBAHTOBOM OIITHKI 22.02.2024  https://m.edso0.ru/ff0d0302
Monens atoma ToMcona. OTBITE
46 Pesepdopna no paccesauro o- bubnuorexa [JOK
yactuil. [InanerapHas Mozesb 24.02.2024  https://m.edsoo.ru/ff0d091a
aToma
47 [Toctynatel bopa bubmorexa LIOK
29.02.2024  https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornoiieHue GOTOHOB
48 P MIEPEXO0/I€ aTOMa C OJIHOTO bubmuorexa [JOK
YPOBHS SHEPTUHU Ha APYToil. Bubr 02.03.2024  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoaHoBbIe CBOMCTBA YaCTHII.
Bonnsr ge bpoitns.
49 KOpHyC§YHHI;)HO-B0HHOBOﬁ bubamorexa IOK
07.03.2024  https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE U
BBIHYICHHOE H3TyYCHHE
OTKpBITHE PaIHOAKTHBHOCTH.
50 Omj)TLI Peipljbopna o bubamorexa IOK
09.03.2024  https://m.edsoo.ru/ff0d0fd2

OMpCACIICHUIO COCTaBa



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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PAAUOAKTUBHOI'O U3JTYYCHUA

o1

52

53

54

CgoiicTBa anbda-, 6era-, raMma-
u3nydyeHus. Bousaue
PaAMOAKTUBHOCTH HA KUBBIC
OpraHU3MBbI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacma.
ONEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnan. ['amma-usinydeHue

OHeprusi CBsSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. SnepHbii
peakrtop. [IpoGiieMbl, IEPCIIEKTUBHI,
AKOJIOTMYECKHE ACTIEKTHI SIICPHOU
SHEPreTUKHU

DEMEHTAapHBIE YaCTULIBI.
OtxkpeITHEe no3uTpoHa. MeToas!
HaOJI0IEHUS U peTUCTpaluU
aJNeMeHTapHbIX YacTtull. Kpyribrit
cron «DyH1aMeHTaIbHbIE
B3auMoJicicTBU. ENUHCTBO
(bu3nYeCKOil KapTUHBI MUPa»

14.03.2024

16.03.2024

21.03.2024

23.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

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

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

55

56

57

Bup 3Bé3nHoro neba. Co3Be3aus,
SpKUE 3BE3/bI, IUNTAHETHI, UX
BuanMoe aBmkenne. ComHeuHas
cucreMa

Connue. ConHeuHas akTUBHOCTb.
Ncrounuk sneprum ConHua u 3BE371

3BE3bI, UX OCHOBHEIC
XapaKTEpUCTUKU. 3BE3/1bI [T1aBHOU
NOCJIEA0BATENBbHOCTH. BHyTpeHHEE
cTpoeHue 3BE311. COBpeMEHHBIE

04.04.2024

06.04.2024

11.04.2024



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

HpGI[CTaBJIeHI/ISI (0] HpOI/ICXO)K,IIGHI/II/I
u »Borroru CoitHIIa U 3BE3]

58

Muineunsiit [1yTe — Hama
lNanaktuka. ITonoxenue u
nemkenne Cosnna B ['ajakTuke.
lNamakTuku. YEpHbIE ABIPHI B spax
rajakTHK

13.04.2024

59

60

61

Bcenennas. Paz0beranue rajakTHk.
Teopus bosboro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

Hepemiennsie mpo6ieMsl
aCTPOHOMHUHU

KonTponbhas pabota «1eMEeHThI
ACTPOHOMHUU U aCTPOPHUIUKI

18.04.2024

20.04.2024

25.04.2024

62

Ob6o6maromuit ypok. Ponp pusuku
Y aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMATIbHOM B
ATUYECKOHN cdepax AesITeNbHOCTU
yeJloBeKa

27.04.2024

63

O6o06maromuii ypok. Ponbs u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

04.05.2024

64

O6o06marommii ypok. Posb
¢buznueckoif Teopun B
(bopMUPOBAHUHU MIPENICTABICHUH O
buznyecKkoil kapTuHe MUpa

11.05.2024

65

O6o06matomuii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B
001eM psiay COBPEMEHHBIX

16.05.2024




€CTECTBEHHO-HAYYHBIX
MPEACTABICHUIN O IPUPOIE

Pe3epBHbIil ypok. MarHutHoe mnoJie.

1
06 DNIeKTpOMarHuTHasE UHYKIUS 18.05.2024
PezepBHblii ypok. Ontrka. OCHOBBI
67 CIIeNUAILHON TEOpUHr 1 23.05.2024
OTHOCUTEJIbHOCTH
. g€3epHHg yf:)o:. KBanToBas . Butmorexa LIOK
VIS, SHICMEHTRL ACTPOHOMII 1 25.05.2024  https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka, 10 xknace/ Mskumes I'.51., byxoBueB b.b., Corckuii H.H. nmox pemakiueit
ITapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeruey

» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit
ITapdentbeBoit H.A., AkimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeruney
METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

Du3nKa: exXeMECSIYHbII HayYHO-METOJUUECKHH KypHan uzaarenbcra «[lepBoe ceHTIOps»
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
HuTepHeT-pecypchl: 3JeKTPOHHBIE 00pa30BaTENIbHBIE PECYPCHI U3 €MHON KOJUIEKIIUU
1u(poBBIX 00pa30BATENBHBIX PECYpcoB, KaTanora denepaabHOro HeHTpa UHHOPMALIMOHHO-
00pa3oBaTeNbHbIX PECYpCcOB, HHPOPMAIIMOHHEIE, FIEKTPOHHBIC YIIPAKHEHUS, MyJIbTUMEANA

pecypcbl, 3NeKTpOHHbIE TecThl, onbanoreka [JOK






