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IHHOACHUTEJIbBHASA 3ATINCKA

[Tporpamma mo ¢usuke 6a30BOro ypoBHs Ha YPOBHE CpeaHEro oomiero oopasoBanus pazpaboTaHa Ha OCHOBE MOJOXKEHUN U TPeOOBaHMA K
pe3yinbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM mporpaMmsbl, npeacraBiieHHbIX B PI'OC COO, a Taxke ¢ yuéroMm (enepanbHoi padoueit
MpOrpaMMbl BOCIIUTAHUS M KOHIICTIIUM TIperojaBaHus ydeOHoro mnpeamera «Dusmka» B 00pa30BaTeNbHBIX OpraHM3anusx Poccuiickoii
denepannn, peaTu3yroIIMX OCHOBHBIE 00pa30BaTeIbHbIC MPOTPAMMBEI.

Copneprkanue mporpamMmsl 1o (GU3UKE HAMIPaBIECHO Ha (HOPMUPOBAHKE ECTECTBEHHO-HAYYHOH KapTHHBI Mupa oOydatommxcs 10—11 xmaccos
npu oOydyeHun ux (U3MKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-ICSATEIHHOCTHOTO mojaxoia. IIporpamma mo (usmke COOTBETCTBYET
tpedoBanusM ®I'OC COO Kk miaHUpPYeMbIM JIMYHOCTHBIM, MPEIMETHBIM UM METallpeIMETHBIM pe3yjbTaTaM OOydeHUs, a TaKXKe yYUTHIBAET
HEO0OXOIMMOCTh pealln3alluil MEXIPEIMETHBIX CBsI3€ll (M3MKM C €CTECTBEHHO-HAay4yHbIMM Y4eOHBIMM IpeaMeTramMu. B Heil ompenenstorcs
OCHOBHBIE II€JIM H3Y4eHHs (PHU3UKM Ha YPOBHE CpeAHero oOmiero oOpa3oBaHMs, IUIAHUPYEMbIE pe3yJabTaTbl OCBOEHHS Kypca (U3MKu:
JTUYHOCTHBIC, METaINpeAMETHBIC, TPeIMETHBIC (Ha 6a30BOM YpPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

IUTAaHUPYEMBbIE PE3YNIbTaThl OCBOEHUS Kypca pU3MKU Ha 6a30BOM ypOBHE, B TOM YHUCIIE TPEIMETHBIE PEe3yIbTAThI IO TOJaM 00y4YeHHUS,;

cojiepxkaHue yueOHoro npeamera « Pu3nkay 1mo rogam oOydeHHs.

dusnka KaK Hayka 0 HanboJiee OOIMX 3aKOHAX MPUPOJIBI, BHICTYIAs B Ka4eCTBE YUCOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIECTBEHHBIN
BKJIQJI B CHCTEMYy 3HaHHMK 00 okpyxkaromem mupe. LIkonpHBIA Kypc (DU3UKH — CHCTEMOOOpAa3yIOMUHA MJIsi €CTeCTBEHHO-HAYYHBIX yUE€OHBIX
MIPEIMETOB, ITOCKOJIbKY (PM3UYCCKHE 3aKOHBI JIC)KAT B OCHOBE MPOIIECCOB U SIBJICHUM, M3y9aeMbIX XUMHUEH, Onotorueii, pusndeckoit reorpaducit
1 actpoHoMHEl. Vcronp30BaHre U aKTUBHOE MPUMEHEHHE (DU3MYECKUX 3HAHHUK OMPEEIsIeT XapaKTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJIOTUI
B chepe SHEPTreTUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, MOJTYYCHHUSI HOBBIX MaT€pHaJIOB C 3aJaHHBIMH CBOMCTBaMH U Ipyrux. M3yuenne puzuku
BHOCHUT OCHOBHOW BKJIaJ B (POPMHPOBAHHE E€CTECTBEHHO-HAyYHOW KapTHHBI MHUpa OOydamommuxcs, B (POpPMHUpPOBAHUE YMEHUU TPUMEHSTH
Hay4HBI METOJ] IO3HAHUS ITPH BBHITIOJHEHUH UMH YUEOHBIX UCCIICTIOBAHUH.

B ocHOBY kypca ¢u3uKy 1 ypOBHS CPEIHETO 00IIero 00pa3oBaHu s TOJOXKEH Pl UJIeH, KOTOPhIE MOKHO PacCMaTPUBATh KaK MPUHITUTIBI
€ro MOCTPOCHHUSI.

Hoes yerocmuocmu. B COOTBETCTBUU ¢ HEM KypC SIBJISETCS JIOTUUECKH 3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3iesioB (PU3HKH,
BKJIFOYACT KaK BOTIPOCHI KIIACCHYECKOM, TaK M COBPEMEHHOH (DHU3HKH.

Hoes cenepanuszayuu. B cooTBeTCTBUU ¢ HeW MaTepuan Kypca Qu3uku oObennHEH BOKPYr (usnueckux Teopuil. Bemymmm B Kypce
SBJsIETCS (HOPMHUPOBAHKE MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusanus mpeanoiaraeT MUCIoJb30BaHUE T'YMaHUTAPHOTO MOTCHIMAIA (PU3NYECKON HAYKH, OCMBICICHUE
CBSI3U Pa3BUTHS (PU3HMKHU C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMHM, HDABCTBEHHBIMH 1 AKOJIOTHYECKUMHM IPOOJIEMaMH.

Hoes npuxnaonou uanpasnennocmu. Kypc Qu3uku mpenanonaraet 3HaKOMCTBO C IIUPOKHM KPYrOM TEXHUYECKMX M TEXHOJIOTHYECKHX
MIPUIIOKEHUN N3YYEHHBIX TEOPUM U 3aKOHOB.



Hoes sxonocuzayuu peanusyercs TOCPEACTBOM BBEACHUS DIIEMEHTOB COJIEP)KAHUS, MOCBSIICHHBIX 3KOJOTHYECKHM MpodiieMaM
COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTHH, a TaKxKe 0OCYKACHHS MPOOIeM PallMOHAIBHOTO TPUPOIOTIOIH30BAHUS
Y DKOJIOTHYECKOH 0€301acHOCTH.

CTepKHEBBIMU 3JIEMEHTaMH Kypca (M3HKH Ha ypOBHE CpeaHero ooOmiero oOpa3oBaHMs sBIAIOTCS husumdeckue Teopuu (popmMupoBaHue
MPEJICTABICHUA O CTPYKTYpE IIOCTPOCHUS (U3UYECKOW TEOpUH, posid (yHIAMEHTAIBHBIX 3aKOHOB U MPHUHIIMIIOB B COBPEMEHHBIX
MIPEJICTABJICHUSIX O MPUPOJEC, TPAaHUIIAX TPUMEHUMOCTH TEOPUH, JIJIsl ONMCAHUS €CTECTBCHHO -HAYYHBIX SIBJICHUN U TIPOIIECCOB).

CHCTEeMHO-JISTEIILHOCTHBIA TOJIX0A B Kypce (HM3MKM peanm3yeTcss Mpexkae BCEro 3a CYET OpraHW3alud JKCICPUMEHTATBHON
NesITeNbHOCTH oOydaromuxcs. st 6a30BOro ypoBHS Kypca (PU3UKH — 3TO HCIOJIB30BaHUE CHCTEMBI (POHTAIBHBIX KPaTKOBPEMEHHBIX
AKCIEPUMEHTOB U JIaOOPAaTOPHBIX PabOT, KOTOPBIE B IporpaMme Mo (u3rKe 0ObeAMHEHBI B 00NN CIUCOK YUEHUYECKUX MPAKTUUECKUX paldoT.
Breigenenne B yka3aHHOM IepedHe J1abOpaTOpHBIX padoT, MPOBOAMMBIX JUIsl KOHTPOJS W OIEHKH, OCYIISCTBISCTCS YJYaCTHUKAMH
00pa3zoBaTeIbHOTO TPOIlecca UCXO U3 0COOCHHOCTEN TUIAaHUPOBAHUS M OCHAIeHUs1 KabuHeTa pusuku. [Ipu s3Tom obecrnieunBaeTcsi OBIaICHUE
00yJaIONUMUCS YMEHUSMHU TIPOBOJIUTH KOCBEHHBIE M3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX BEIIMYMH U TIOCTAHOBKY OTIBITOB IO
MIPOBEPKE MPEUIOKEHHBIX TUIIOTE3.

Bonbimoe BHUMaHME yesieTcss PEIICHUIO PacUETHRIX M Ka4eCTBEHHBIX 3amad. [Ipu 3TOM JUTsl pacu€THBIX 3a7ad MPUOPUTETOM SBIISTFOTCS
3aJlaud C SIBHO 33JaHHOW (PU3WYECKOW MOJISNBIO, TO3BOJIAIONINE MPUMEHSITh W3YUYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
Kypca, Tak ¥ HHTETPHUPYS 3HAHHS U3 Pa3HBIX pa3aeiioB. [ KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM SIBIIIOTCS 3aJIaHUS HA 00BICHEHUE TIPOTCKAH HsI
¢busznueckux SBIEHUNW M TPOLECCOB B OKpYXKalomled Ku3HW, TpeOyromue BbIOOpa (GU3NYECKOW MOJENH MJii CHUTyallMd MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBHM ¢ TpeboBanussmu GI'OC COO k MaTepuanbHO-TEXHUYECKOMY 00eCIIedeHU 0 yaeOHOTo mpoiiecca 6a30BbIid YPOBEHB Kypca
(bM3UKKM Ha ypOBHE CPEAHETO O0OIIero o0pa30BaHMS OOJDKCH H3ydaThCcs B YCIIOBUSAX IPEAMETHOrO0 KaOWHEeTa (DU3WKH HIIH B YCIOBHUSIX
WHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKIA. B kaOuHere (DM3MKH MOHKHO OBITH HEOOXOIUMOE JIabopaTopHOE
o0opynoBaHue AJisl BBIMOJIHEHUS YKa3aHHBIX B ITporpaMMe Mo (pu3uke ydeHHUECKUX MPAKTUYECKUX paboT U IEMOHCTPAIIMOHHOE 000pYA0BaHHUE.

JleMOHCTpalMOHHOE 000pyAOBaHHE (QOPMHUPYETCS B COOTBETCTBHHM C MPUHIMIOM MHUHHUMAIbHONW JOCTATOYHOCTH U OOecreduBaeT
MIOCTAHOBKY MEPEUYHUCICHHBIX B MporpamMme Mo (u3MKe KIIOYEBBIX JIEMOHCTpAlUi IJs HCCIEAOBaHUS H3Yy4aeMBIX SIBJICHHH U MPOIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGoparopHoe 000pyAOBaHHE S YYEHHYECKHUX NPAKTUYECKUX paboT Qopmupyercs B BHIE TEMATUYECKUX KOMIUIEKTOB U
obOecrieunBaeTcs B pacuéTe OJHOrO KOMIUIEKTa Ha JIBYX oOydaromuxcs. TemaTHuecKkue KOMIUIEKTHI JIaDopaTOPHOro 000OpYHOBaHUS JOJKHBI
OBITh IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHWU AHAJIOTOBBIX U IU(POBHIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B
BHJIe IU(PPOBBIX JTA0OPATOPHIA.

OCHOBHBIMH LEJSIMU U3Y4eHUs (PU3HKHU B 00IIeM 00pa30BaHUU SBIISIFOTCS:

dbopMHUpOBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOIIUXCS K HAay4YHOMY M3YYCHHIO TPHUPOJBI, Pa3BUTHE HX HWHTEIJIEKTYadbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH;

pa3sBUTHUC HpeI[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC NO3HAHUA U (bOpMPIpOBaHI/Ie HCCICAO0BATCIIBCKOTO OTHOIICHHS K OKPYKAIOIIUM SBJICHUAM,

(I)OpMI/IpOBaHI/Ie HAayYHOT'O MUPOBO33PCHUS KaK pE3yJibTaTa U3YYCHUA OCHOB CTPOCHUA MATCPUHN U (I)YH,[[aMeHTaJ'ILHHX 3aKOHOB (I)I/I3I/IKI/I;



(dhopMHUpOBaHHE YMEHUN OOBSCHSTH SBJICHHS C UCIOJIb30BaHUEM (DU3MUYECKUX 3HAHUIA U HAYYHBIX IOKA3aTEIbCTB;
(dhopMHUpOBaHKE MPEACTABICHUA O pOJId (PU3HUKH JUTSI PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHH.

JlocTmkenue 3THX Iieleld 00ecreunBacTCs PelICHHEeM CIEAYIOIMX 33ja4 B IpOLEcce U3y4eHUs Kypca (U3MKM Ha YPOBHE CPEIHEro
o0miero oOpa3oBaHws:
npuoOpeTeHne CUCTeMBbl 3HAHWK 00 O0mUX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSAX, BKIIOUAsS MEXaHHKY, MOJEKYISIPHYIO
bu3UKy, HIEKTPOAMHAMUKY, KBAHTOBYIO (PM3HKY U DJIEMEHTHI aCTPO(PH3HKH;

(dbopMHpOBaHHE YMEHHH TPHUMEHSTH TCOPCTUUYCCKUE 3HAHUS IS OOBSCHEHHS (DU3MUCCKUX SBICHUM B MPHUPOJE W JUISl TPUHSATHUS
MPAKTUYECKUX PEUICHUI B TOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 3371a4 C SIBHO 3aJJaHHOM (PU3UYECKOU MOJIETBIO, 3a/1a4, MOAPa3yMEBaIOIIMX CAMOCTOSATEILHOE
co3fanue (PU3MIECKOI MOJIEITH, aICKBAaTHOM YCIOBHUSM 3a/a4u;

MOHUMaHWe (U3HYSCKUX OCHOB W TMPHUHIIMIIOB JICHCTBUS TEXHUYECKHX YCTPOWCTB M TEXHOJIOTMYECKUX TMPOIECCOB, WX BIIHMSHHS Ha
OKPYKAIOILLYIO CPELY;

OBJIAJICHUE METOJIAaMU CaMOCTOSITSIIBHOTO IIAHHPOBAHHS W TIPOBEICHUS (DU3MYCCKHUX ASKCIECPUMEHTOB, aHAIM3a W WHTEPIPETAINH
WHGOPMAIIHH, OTIPEICIICHHSI TOCTOBEPHOCTH MOJTyYeHHOTO Pe3yibTarTa;

CO3/ITaHWE YCTIOBUM IS pa3BUTHS YMEHUH TTPOCKTHO-UCCIEC0BATEIHCKON, TBOPUECKON e TETHHOCTH.

Ha m3yuenue ¢usuku (6a30BbIli ypOBEHb) Ha YPOBHE CpeaHero odmiero oopasoBanusi otBoautcs 136 gacoB: B 10 kimacce — 68 vacos (2
yaca B HeJlen0), B 11 kmacce — 68 dacoB (2 yaca B HEZICIIO).

[Ipemiaraemerii B mporpamMMe 1o Gpu3uKe nepevyeHs J1a00paTOPHBIX U MPAKTUYECKUX PA0OT SBISETCS PEKOMEHIOBAHHBIM, YIUTENb JIIaeT
BBIOOD MPOBEACHMS JTAOOPATOPHBIX PaOOT M OTBITOB C YYETOM HHAMBUAYATHHBIX 0COOCHHOCTEH 00YyJarOIINXCS .

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3gen 1. ®u3uka 1 MeTOAbI HAYYHOTO O3HAHUS

®usnka — Hayka o npupoae. Hayunble MeTOAbl MO3HAHUSA OKPYXAroLIEro Mupa. Poiib SKCIIEpUMEHTa U TEOPUU B MPOILECCE MO3HAHUS
MIPUPOJIbI. IKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (uU3NYECKUX SBJICHUN U mpoueccoB. Hayunele rumote3bl. dusnyeckue 3aKOHbI U T€OpUU. | paHUIBI MPUMEHUMOCTH
¢buznueckux 3aKoHOB. [IpuHIUIT COOTBETCTBUSI.

Ponp u MecTo pusuku B GopMUpPOBaHUN COBPEMEHHOM HAyYHOW KapTUHBI MUPA, B TPAKTHUECKON AESITeIbHOCTH JTIOICH.

Jlemoncmpayuu

Amnanorosble U IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKH.



Pasnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe aBuxeHue. OTHOCUTEIILHOCTh MEXaHUYeCKoTo ABMkeHus. Cucrema oTcuéra. Tpaekropusi.

[Tepemernienue, CKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) U YCKOPEHUE MAaTepUATbHOM TOYKH, UX MPOEKIIMH HA OCH CUCTEMBI
koopauHaT. ClojkeHre NepeMEeeHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJMHEHHOE IBMKCHHE. [ paduKu 3aBUCHMOCTH KOOPJIWHAT, CKOPOCTH, YCKOPEHUS, MyTH H
nepeMenieHus MaTeprualIbHON TOYKHA OT BPEMEHHU.

CBoOoHOE MajieHne. Y CKOpeHHe CBOOOHOTO TIaJICHHUS.

KpuBosmHeliHOe 1BWKEHHE. [[BUKEHNE MaTEpPUAIILHON TOYKH IO OKPYKHOCTH € ITOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBAsi CKOPOCTb,
nuHelHast ckopocTsk. [lepron u yactora oOpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckune ycTpouCcTBa U MPAKTUUECKOE TPUMEHEHHUE: CITUJIOMETP, ABMKEHUE CHAPSIIOB, IIETIHBIE M peMEHHBIE TIEpEIayn.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, UILTFOCTPAIIAS] KHHEMAaTHYECKUX XapaKTEPUCTUK JIBHKCHUSI.

[IpeobpazoBaHue ABMKEHHUI C UCTIOIB30BAHIEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3IyXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Ha6nronenue aeuxenus teia, OpOIIeHHOTO MO YTJIOM K TOPU30HTY M TOPU30HTAIHHO.

N3mepenune yckopeHust CBOOOHOTO TTa/ICHUS.

Hanpasnenue ckopocTH Ipu ABUAKEHHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3ydeHune HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEACIICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOIIEHUA MEXKAY NYTSIMU, NPOWICHHBIMH TEJIOM 3a IOCJIEAOBATEIbHbIC pPaBHbIE MPOMEKYTKA BPEMEHU IpHU
PaBHOYCKOPEHHOM JIBM)KEHUHU C HAYAJIbHOW CKOPOCThIO, PABHOM HYJIIO.

N3ydenune nBUKEHUS 1IapyKa B BA3KOM KHUJKOCTH.

N3yuenune neuxeHus Tena, OpOIIeHHOTO TOPU30HTAILHO.

Tema 2. lunamuxa

[Tpuniun otHocutensHoctu ["anunes. [lepssiil 3akoH HetoToHa. MiHEpManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cwi. Bropoil 3akon HploToHa st MarepuanbHOM Touku. Tperuil 3akoH HbroroHa muist
MaTepHUaIbHbIX TOYEK.

3akoH BceMUpHOro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxos, ckoibxeHus, kadeHus). Cumna tpenus. Cyxoe TpeHue. Cuila TpeHUS] CKOJIBKEHHS U CUJIa TPEHHSI TOKOSI.
Koaddutment tpenus. Cuna conpoTUBIEHUs MPU ABMKCHUH TeNa B KUAKOCTH WU Ta3e.

[TocTynarensHO€ ¥ BpamiareabHOE ABUKEHUE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT cuiIbl OTHOCUTENIBHO OCH BpaileHus. [1nedo cunbl. YciaoBust paBHOBecUs TBEPIOTO Tea.

TexHnueckure ycTpoiicTBa U MPaKTUYECKOE TPUMEHEHHE: TIOAIIUITHUKY, IBU’KEHUE NCKYCCTBEHHBIX CITYTHUKOB.



Jlemoncmpayuu

SIBneHue MHEPIUH.

CpaBHeHME MacC B3aUMOICHCTBYIOIIUX Tell.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue CHIL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JAepOopMaIuu.

HesecoMocTth. Bec Tena npu ycKOpeHHOM NOAbEME U TIAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIBKCHHS.

VYcnoBus paBHOBecUs TBEPOTO Tesna. Bumbl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenue nemxenns Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B TIPYKUHE U PE3NHOBOM o0pasiie, OT ux jaedopmaliiu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO Tela, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmmynbc MaTepuanbHOM TOYKH (TENa), CHCTEMBI MAaTEPUANIBHBIX TOUYEK. IMITyIIbC CHITBI M M3MEHEHHE UMITYJIbCa Tela. 3aKOH COXpaHEHUS
UMIyJbca. PEakTUBHOE IBUKEHUE.

PaboTa crnpl. MOIIHOCTE CHJIBL.

Kunernueckast sHEprust MaTepuaibHON TOUkH. Teopema 00 M3MEHEHNH KHHETUYECKON YHEPTUH.

[Torenumanshas sHeprus. [loTeHnmanbHas 3HEprus ynpyro aehOopMHPOBAHHON MpYyXuHBI. [loTeHIManpHas »HEprus Tena BOIU3H
MMOBEPXHOCTH 3€MJIH.

[ToTeHumanpHbIE U HETIOTEHIIMATbHBIE CHIIBL. CBSI3b PA0OTHI HEMOTEHIIMATBHBIX CUJI C HK3MEHEHHEM MEXaHMUECKOW PHEPTUU CHCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKON SHEPTrHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpoMCcTBa U MPAKTUYECKOE TPUMEHEHHE: BOJIOMET, KONEP, NPYKUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpauyuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE IBIKEHUE.

[Tepexo mOTEHIMAIBHOM SHEPTHH B KUHETUUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3ydeHnne abCoTIOTHO HEYNPYToTO yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHUEM MEXaHWYEeCKOM SHEPTUH Tella Ha MPUMEPE PACTHKEHUS] PE3HHOBOTO JKI'yTa.



Paznen 3. MogiekyasipHas Gpu3uKa 1 TEPMOJAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul

OCHOBHBIC TOJIOKECHHSI MOJICKYIIIPHO-KUHETHYECKON TEOpUHM M MX OIBITHOE 00ocHOBaHWe. bpoyHoBckoe nBmxkenwe. Juddysus.
XapakTep IBIKCHHS U B3aMMOJICHCTBMS YaCTHI[ BellecTBa. MoJieIn CTPOCHHS Ta30B, JKUJIKOCTEH M TBEPHABIX Tl M OOBSICHEHHUE CBOWCTB
BeIlleCTBAa Ha OCHOBE ATHX MoJieneit. Macca u pazmepsl MoJiekyil. KonnuectBo Bemecta. [loctossHHass ABorapo.

TennoBoe paBHoBecue. Temmeparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETUYECKONW TEOPUU UICATBHOTO raza. AOCOJIOTHAS TeMIeparypa Kak
MeEpa CpElHEW KUHETUYECKOW 3HEPruM TEIUIOBOrOo ABWKEHHMS yacTull rasza. Illlkama temmneparyp KenbBuna. ['a30Bbie 3aKOHBI. YpaBHEHHE
MenneneeBa—Kianelipona. 3akon [lanprona. M3ompouecchl B HiealbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BelecTBa. [ 'paduueckoe
MIpe/ICTaBICHNE U30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTpoicTBa U MPaKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OMBITHI, TOKA3BIBAIOIINE TMCKPETHOE CTPOCHUE BelIecTBa, GoTorpaduu MOJIEKYI OPraHUIECKUX COCTUHEHUM.

OmbrTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHIKCHHSI.

Mogaens omnbita [TepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHNE MEXMOJIEKYIIPHOTO B3aUMOICUCTBUSI.

Mogenb, HUTFOCTPUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKH COCY/aA.

OMnBITHL, HJUTIOCTPUPYIOLIUE YPABHEHHUE COCTOSHUS UJICATBHOTO I'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3/lyXa B KIIACCHOM KOMHATe Ha OCHOBE U3MEpeHU 00bEMa KOMHATHI, TaBJICHUS U TeMIIepaTyphl BO3/1yXa B HEil.

HccnenoBanue 3aBUCMMOCTH MEX/1y apaMeTPaMU COCTOSHUSL Pa3peKEHHOTO rasa.

Tema 2. Ocnosvlt mepmoounamuxu

Tepmoannamuueckasi cucremMa. BHyTpeHHsS1 SJHEPTHUsl TEPMOJIMHAMUYECKONW CUCTEMBI M CIIOCOObI €€ u3MeHeHus. KoanuecTBo TEmnoThl U
paboTa. BHyTpeHHss 3HEeprusi 0AJHOATOMHOTO HUJICAIbHOTO raza. Bujpl Temionepeaaun: TeIIONPOBOIHOCTb, KOHBEKIUS, U3IyueHUe. Y aenbHas
TEIIOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IIpH TEIUIONEpeaaye.

[Tonsitne 06 aguabatHoM mporecce. [lepBriif 3akoH TepMoarHAMUKH. [IprMeHeHne mepBoro 3aKoHa TEPMOJMHAMUKUA K HU30IPOIECCAM.
I'padmueckas nnTepnperanus paboTs rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOIE.

TemnoBbie Mamuubl. [lpuHUUNBL AeWCTBUSA TeIUIOBBIX MamuH. [IpeoOpasoBaHus 3Hepruu B TEIUIOBBIX MaminHax. Koaddumment
MOJIE3HOTO JeiicTBUs TeroBoi MammHbl. [ukn KapHo u ero koadduiineHT none3Horo IeHcTBUS. DKOJIOTHYECKHE TPOOIEMBI TeTNIOIHEPT eTUKH.
Texnuueckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTelb BHYTPEHHETr0 CrOpaHusi, ObITOBOM XOJIOIMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

V3MmeHeHne BHYTpEHHEH HSHEpruu Tejla IMPU COBEPIICHHH pabOThI: BBUIET MPOOKM U3 OYTBHUIKM MOJ ACWCTBHEM CXKATOrO BO3AYyXa,
HarpeBaHue dpupa B JATYHHOU TPyOKe MyTEM TpeHus (BUACOJEMOHCTPAIINS).



N3menenue BHyTpeHHEM Hepruu (TeMIeparypbl) Teja Mpu Terionepeaaye.

OmnbIT 1o aguabaTHOMY paCHIMPEHUIO BO3/IyXa (OIBIT ¢ BO3AYIITHHIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEIISI BHYTPEHHETO CTOPAHUsI, PEAaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanmne u KoHzaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS M OTHOCHUTENBbHAS BIAXHOCTh BO3ayxa. HachlmeHHbIN map.
VY aenbHas TEII0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYphl KUTICHUS OT JIaBJICHMUS.

Tépnoe teno. Kpucranmnuueckue u amopdHbIe Tela. AHU30TPOTIHS CBOMCTB KpUCTAIIOB. JKuakue kpucramibl. COBpeMEHHbIE MaTePUAITHI .
[1naBnenue u kpuctaumM3anus. Y aenpHas TerioTa miasiaeHus. Cyoaumanus.

VYpaBHeHHE TEIUIOBOTO OajiaHca.

TexHuueckue yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOTYYCHHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHCJIE HAHOMATEPHUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX TAPOB.

Kunenue mpu NOHM>KEHHOM JaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MIaBiIeHUs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMOHCTpaIus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3MepeHre OTHOCUTEIBLHOM BIAXKHOCTH BO3IyXa.

Paznen 4. DiekTpoagnHAMHKA

Tema 1. Inexkmpocmamuxa

DJeKTpu3alus Tel. DJIeKTpudeckuil 3aps. [[Ba Buma siekTpudeckux 3apanoB. [I[poBOHUKHM, TUAIEKTPUKU U MOJYNPOBOJIHUKUA. 3aKOH
COXpaHEHUS JEKTPUUECKOTO 3apsia.

Bzaumopericteue 3apsinoB. 3akoH Kynona. TouyedHbIl ayeKTpUUYecKU 3apsj. DJeKTpudeckoe noje. Hanpspk€HHOCTh 3JEeKTPUYECKOTO
noJis. [IpuHIMI Cynepno3uiiny MJEKTPUYECKUX MoJieh. JINHUM HanpsHKEHHOCTH DJIEKTPUYECKOTO TOJIA.

PaboTta cui anekrpocrarnueckoro noJis. [lorennuan. Paznocts nmoTeHIuanos. [IpoBOTHUKY U TUANIEKTPUKH B AIEKTPOCTATHUECCKOM TIOJIC.
Jusnexkrpuueckas MpOHUIIAEMOCTb.

OnektpoéMKocTb. KoHaeHcaTop. DIeKTpOEMKOCTD MIJIOCKOTO KOHAEHCATOpa. DHEPrus 3apsSKEHHOTO KOHAEH caTopa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: DIIEKTPOCKOIL, JJIEKTPOMETP, JJIEKTPOCTATHUYECKAas 3allMTa, 3a3€MIICHHUE
ANEKTPOTPUOOPOB, KOHJEHCATOP, KOMTMPOBAIbHBIN amnmapart, CTpYHHBINH PUHTEP.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLMUIT JEHCTBUSA dJIEKTPOMETPA.



B3anmMoeiictBre HadIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPsDKEHHBIX TEll.

[IpoBOAHMKHU B 31EKTPOCTATHUECKOM MOJIE.

DJIeKTpOCTaTHYECKas 3aIuTa.

JIMDIIEKTPUKH B AJIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAJAM TUIACTUH, PACCTOSHUS MEXIYy HUMU W JIUAJIEKTPUUYCCKOU
MIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mMepenne 3eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwtit 31ekmpuveckuii moxk. Toxu 6 paznuunvlx cpeoax

DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AIeKTpuueckoro Toka. Mcrounuku toka. Cuiia Toka. [TocTOSIHHBIN TOK.

Hanpsioxenne. 3akon OMa 1715 ydacTka Lenmu.

DNEeKTPUYECKOe COMPOTUBIICHHE. YJIEIHbHOE COMPOTHBJICHUE BemecTBa. [locimenoBarenbHoe, MapalyieIbHOE, CMEIIAaHHOE COEAMHEHHUE
MTPOBO/THUKOB.

Pa6ora smekTpudeckoro Toka. 3akoH J[xoyns—JIenna. MomHOCTb 3€KTPUYECKOTO TOKA.

DNeKTPOABMKYIAs CUIa U BHYTPEHHEE COMNPOTUBIICHHWE MCTOYHHKA TOKAa. 3akoH OMa i TOJIHOM (3aMKHYTOM) DJIEKTPUYECKOM IISTIH.
KopoTkoe 3ambikanue.

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPABIX METALIOB. 3aBUCUMOCTD CONPOTUBIICHUSI METAJJIOB OT TeMIiepatypbl. CBEpXIPOBOIUMOCTD.

OnekTpudecKkuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBoannku. CoOCTBEHHAss W TPHMECHAs MPOBOJUMOCTH TOJYNPOBOTHUKOB. CBoiicTBa P—N-miepexoaa. I[loaynmpoBoaHHKOBEIE
MPUOOPHI.

DJIEKTPUYECKHI TOK B paCTBOpaX M paciiaBax JIEKTPOJUTOB. DIEKTPOIUTHYECKAS TUCCOLUALUA. DIEKTPOJIN3.

DJIEKTPUYECKHI TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psaa. Moanus. [Lna3zma.

TexHuyeckre yCTpOMCTBa M MPAKTHYECKOE MPUMEHEHHUE: aMIIEpMETP, BOJLTMETP, PEOCTAT, UCTOUHUKU TOKA, HJICKTPOHArpeBaTelIbHbIC
MPUOOPBI,  AJIEKTPOOCBETUTEIBHBIC IMPUOOPHI, TEPMOMETP COMPOTHUBJICHUS, BAKYyMHBIA JHOJ, TEPMHUCTOPHI H  (HOTOPE3UCTOPHI,
MOJIYIPOBOIHUKOBBIN IMOJ, FalbBaHUKA.

Hemoncmpayuu

N3Mepenue cuibl TOKa U HaNPSHKEHUS.

3aBUCUMOCTb COITPOTUBIICHUS IUJIMHIPUYECKUX MPOBOJIHUKOB OT JUIMHBI, IIONIAX TONEPEYHOTO CEUCHHS U MaTepuaa.

CMmenaHHOe coOeJMHEHUE TIPOBOTHUKOB.

[IpsiMoe n3mepeHue IeKTPoABMXKYIIEH criibl. KopoTKkoe 3aMbIkaHUE TaIbBAHUYECKOTO AJIEMEHTA M OLIEHKA BHYTPEHHETO COMTPOTUBIICHHUSL.

3aBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

WckpoBoii pa3psa 1 IpOBOAMMOCTh BO3AyXa.



OAHOCTOPOHHSIS IPOBOIUMOCTD JHOJIA.

Yuenuueckuii sxcnepumenm, rabopamoptule pabonol

N3ydeHne cMEIIaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpoABHKYIIEH CHUJIbl HCTOUYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUSL.

Habmonenue snexTpoaunsa.

Me:knpeaMeTHbIe CBS3H

Nzyuenne xypca ¢usuku 6a30Boro ypoBHs B 10 Ki1acce OCyIIECTBISETCS ¢ YUETOM COACPIKATEFHBIX MEXKIPEAMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKH, OMOJIOTHH, XUMHH, TeOTpapuu U TEXHOJIOTHH.

Meoicnpeomemnule nouamusi, CBSI3aHHbIE C U3YYEHUEM METOJOB HAyYHOI'O MO3HAHMS: SBJIEHUE, HAydHbIH (aKT, TMIOTE3a, (pusnueckas
BEJIMYMHA, 3aKOH, TEOPHUs, HAOII0ICHIE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MOIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CHUCTEMbl ypaBHEHUH, JMHeWHas ¢QyHKuus, mnapabona, rumnepbosa, HX Trpapukd U CBOWCTBA,
TPUTOHOMETpHYECKHE (DYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPHI U MX MPOEKIIUU Ha
OCH KOOPJIMHAT, CJI0KEHHE BEKTOPOB.

buonocusn: mexannueckoe IBMKEHHE B KMBOW mpupoje, nuddysus, ocMoc, TEMI00OMEH UBBIX OPraHM3MOB (BUIblI TEIUIONEpENayH,
TEIJIOBOE PABHOBECHUE), ANEKTPUUYECKHUE SIBJICHUS B )KUBOM MPUPOE.

Xumusa: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAsl Macca, TEIJIOBbIE CBOMCTBa TBEPABIX
TeJ, )KUJIKOCTEH U ra30B, MIEKTPUYECKUE CBOWCTBA METAIIJIOB, HJIEKTPOJMTHYECKAs IUCCOLUAIINS, TaJbBAHUKA.

T'eoepachus: BnaxxHOCTH BO3AyXa, BETPHI, 0aPOMETP, TEPMOMETP.

Texnonoeus: IpeoOpazoBaHUE JBYXKEHUH C UCHOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHUKE, MOJIINITHUKH, UCIOJIb30BAHNE 3aKOHA
COXpaHEHUs MMITyJbCa B TEXHHMKE (pakeTa, BOJAOMET U APYrue), JBUraTeslb BHYTPEHHETO CrOpaHus, napoBas TypOuHa, OBITOBOM XOJIOANUIBHUK,
KOHJULIMOHEP, TEXHOJIOTUU MOJYYEHUS COBPEMEHHBIX MATEPHUaIOB, B TOM YMCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAs
3alIUTa, 3a3eMJICHUE MIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, JIEKTPOHArpeBaTelbHble MPUOOPHI, NIEKTPOOCBETUTENbHBIE MTPUOOPHI,
rajbBaHUKa.

11 KJIACC

Pa3nen 4. DiekTpoauHaMHUKa

Tema 3. Maznummnoe none. I1eKmpomazHuUmMHAA UHOYKUUSA

[TocTtossHHBIC MarHuThl. B3aumMoJeWCTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHOE Tmoje. BekTtop MarHUTHOM WHAYKOWH. [IpuHIM
CYINEPIO3UIMN MAarHUTHBIX MoJied. JInHuM MarHuTHOUM nHAYKUMU. KapTrHa TUHUI MarHUTHONW MHAYKIIMHU TOJISl IOCTOSTHHBIX MarHUTOB.

MarnuTHO€e 1nosie MpoBOJHMKA ¢ TOKOM. KapThHa IMHMI MHIYKIIMM MarHUTHOTO MOJS JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOTO MPOBOJAHMKA, KaTYIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBue NpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MO1yJIb U HaNpaBIICHUE.

Cuna JlopeHiia, e€ Moaynb U HampaBlieHue. [[BrkeHne 3apsHyKEHHON YacTUIBI B OHOPOJHOM MarHuTHOM mosie. Pabora cunel Jlopenna.



SIBneHMe DBIEKTPOMArHUTHOM MHAYKUMU. [lOTOK BEKTOpa MarHUTHOM MHAYKIUHU. OJIEKTPOABMXKYIIAs CHJIA HMHIYKIUH. 3aKOH
3JEKTPOMArHUTHOM MHAYKUnKu Dapajes.

BuxpeBoe snexTpuueckoe Imosie. DJIEKTPOJBWXKYLIAs cujla WHAYKLIUU B IPOBOJHUKE, IBWKYHIEMCS IIOCTYNATEIbHO B OJHOPOIHOM
MarHUTHOM IIOJI€.

[IpaBuiio Jlenna.

WNHayKTUBHOCTD. SIBIIeHUE CAMOMHAYKIMHU. DIEKTPOABIKYILAS CUJIa CAMOUHAYKIUH.

DHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DJIEKTPOMAarHuTHOE T0JIE.

Texnuueckue ycTpolcTBa M NPAKTHUECKOE IMPUMEHEHHUE: IMOCTOSHHBIE MarHWThl, 3JEKTPOMArHWUThI, 3JEKTPOJBUTAaTENb, YCKOPUTEIN
AJIEMEHTApHbBIX YaCTUIl, UHAYKIIHOHHAS eYb.

Jlemoncmpayuu

OmeIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIMHUY WHIYKITUA MarHUTHOTO TIOJIS.

B3anmopelictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

HetrictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHMOCTD EKTPOIBHXKYILEH CHIIBI MHAYKIIMHU OT CKOPOCTH U3MEHEHNSI MATHUTHOTO MTOTOKA.

SIBrieHNE CaMOMHIYKIIVH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

HccnenoBanue AeiicTBUS MOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.

HccnenoBanue sBJICHUS 311€KTPOMArHUTHOM UHIYKIIMH.

Pazpea 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHnble KoaeOanus

KonebarenpHas cucrema. CBoOOaHBIC MeXaHMUYeCKHe KojieOaHus. ['apmonmueckue kojeOanus. Ilepumon, vacrtora, amrumatyna u (asza
kosieOanui. IIpykKMHHBIM MasTHUK. MaTeMaTHYeCKUH MasSTHUK. YpaBHEHHE TapMOHHYECKUX KoJsieOaHui. [IpeBpalieHue sHepruw Ipu
rapMOHUYECKHUX KOJIeOaHHSIX.

Konebatenbuplii KOHTYp. CBOOOJHBIE JJICKTPOMArHUTHBIE KOJICOAHHMS B HJICATLHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHUS MEXIY
MEXaHUYECKUMU U DIIEKTPOMArHUTHBIMU KoseOaHusiMu. @opmyna TomcoHa. 3aKOH COXpAaHEHHUS SHEPTUU B UI€aTbHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBieHne o 3aTyXawIUX KoieOaHUSAX. BrIHYyX/IeHHbIE MeXaHHMYeckue Konebanus. Pe3oHaHc. BrIHYKICHHbBIE AIEKTPOMArHUTHBIC
KoJeOaHusl.



[lepemennbiit Tok. CHHYCOUJAIbHBIN IIEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYJHOE U JEMCTBYIOIIEE 3HAUEHUE CHUJIbI
TOKA U HANPSDKEHMSL.

Tpancdopmarop. IIpousBoacTBo, mepegada W TMOTPEOSCHHE SICKTPUUYECKON HSHEPTUU. DKOJIOTUYECKHE PHUCKH IPH IPOHM3BOJCTBE
aneKkTpo3Heprun. KynpTypa ucnosib30BaHus 31€KTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHUE: AIEKTPUUECKUI 3BOHOK, TEHEPATOP MEPEMEHHOIO TOKA, IMHUU 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJsie0aTebHOM cucTeMbl (IPYKUHHBIN WM MaTEMaTUYECKUM MasTHUK).

Hab6mronenune 3aTyXxaronmx KojaeOaHnun.

HccnenoBanue cBOMCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Hab6monenue pesonanca.

CBOOOIHBIE AEKTPOMArHUTHbIE KOJIeOaHusl.

OciorpaMmsl (3aBUCUMOCTH CHIIBI TOKA U HANPSKEHUS OT BPEMEHH) /7S 2JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu nocneaoBaTeabHOM COETUHEHNH PE3UCTOPA, KaTyIIKU HHAYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTPOIepeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPUOA MaJIbIX KoJieOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU M MacChl Ipy3a.

HccnenoBanue nepeMeHHOro TOKa B LETIH U3 NTOCJIEA0BATEIbHO COCIMHEHHBIX KOHAECHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE 60IHbL

MexaHn4yeckue BOJIHBI, ycaoBuUs pactnpocrpadenus. Ilepuoa. CkopocTs pacnpocTpaHeHHs U JUIMHA BOJIHBL [lomepednsle M MpoIOJIbHBIE
BoJIHBL. MHTEepdepeHuys u nuppakuns MeXaHM4ECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJIHBL.  YCIIOBHSL  M3JIy4eHMsI 3JEKTPOMArHUTHBIX BOJH. B3aumuas opuentauus Bekropos E, B,V B
3JIEKTPOMarHuTHOM BosiHe. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, IpEJOMIIEHHE, MNOJsApu3auus, IUppakuus, HHTepEepeHLus.
CKOpOCTB 2JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHuTHHIX BOJIH. [IprMeHeHNe 2IeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIBI paguOCBs3U U TeneBUACHU. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEBI.

Texnuyeckue ycTpoHCTBa M INPAKTUYECKOE NPUMEHEHME: MY3bIKJIBHBIE MHCTPYMEHTHI, YIbTPa3BYKOBas JMAarHOCTUKA B TEXHUKE U
MeAULMHE, pajgap, paAUONPUEMHHUK, TEJIEBU30D, aHTeHHA, TenedoH, CBY-neus.

Hemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHE MOTIEPEYHBIX U MPOJIOIBHBIX BOJIH.

Kone6uomieecs Teno Kak MCTOYHUK 3BYKA.

HaGnronenue oTpaxkeHus U MPENOMIICHUS MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHnu 1 qudpakiuy MeXaHH4eCKUX BOJH.

3BYKOBOM PE30HAHC.



Habmtoienue cBsi3u TPOMKOCTH 3BYKA U BBICOTHI TOHA C aMIUTUTYIOW U 9aCTOTON KOJICOaHMIA.

HccnenoBanue CBOMCTB AIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE, TIOJISIpU3aIius, TUuGPaKIsa, HHTepPEpEHITU.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHeiHOE pacipoCTpaHEHHUE CBETa B OJIHOPOIHOM cpejie. JIyu cBera. ToueuHbI MICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHHe N300paKeHMIA B IIJIOCKOM 3epKaJie.

[Ipenomnenne cBeta. 3akOHBI TPEIOMIICHHS cBeTa. AOCONIOTHBIA TOKas3arenb mpenomieHus. [lolHOe BHYTpeHHEE OTpaKeHHeE.
[IpenenbHbIN yroi NOJHOTO BHYTPEHHETO OTPAKECHMUS.

Hucnepcus cera. CroxkHbIN cocTaB Oenoro ceeta. L[Ber.

Colwuparoriue u pacceuBaroniie JuH3bl. ToHkas nuH3a. DOKyCcHOE pacCTOsSHME W ONTHYECKas Cuia TOHKOW JmH3bL. [locTpoeHue
M300pakeHU# B COOUPAIOIIUX M PacCeUBAIONIUX JIMH3aX. DOpMyIia TOHKOU JTUH3BI. YBEIHMYECHHE, TaBAEMOe JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas onrtuka. UWutepdepenums cBera. KorepeHTHbIE HCTOYHUKH. YCIOBUA HAOMIOJEHUS MaKCUMyMOB U MHHHUMYMOB B
UHTEeP(HEPEHITMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOTEPECHTHBIX UCTOYHHUKOB.

Hudpakuus ceera. dudpakunonHas peméTka. YCIoBUE HAOIIOACHHS TJIABHBIX MAKCUMYMOB TPHU TAJ€HUH MOHOXPOMATHYECKOTO CBETa
Ha TU(PAKIMOHHYIO PEIIETKY.

[Tongpuzanus ceera.

Texuuueckue ycTpoHCTBa M MPAaKTHUECKOE NMPUMEHEHHUE: OUYKH, Jymna, ¢oToamnmapar, MPOEKIHMOHHBIN amnmapaT, MUKPOCKOI, TEJIECKOTl,
BOJIOKOHHAS ONTUKA, TUPPAKIIMOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpsiMonHEHOE pacIpOCTpaHEeHNE, OTPAKEHUE U TTpesioMyieHue cBeTa. ONTHYECKHEe TPUOOPHI.

[TonHO€ BHYTpEHHEE oTpakeHue. Moiennb CBETOBOA.

HccnenoBanue cBONCTB M300payKCHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Habmronenue nHTEphEpSHINM CBETA.

Hab6nronenue qudpakiuu cBerta.

Habmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ HOMOILIBIO PU3MBI.

[Tonyuenue ciekTpa ¢ HOMOIIbIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipuszaiiu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokasaresns MpeaoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB N300pakeHUI B JTMH3AX.

Habmonenue nucnepcun cBera.



Pa3nes 6. OcHOBBI cClIeMAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'paHnubl IPUMEHUMMOCTH KJIACCUYECKOM MeXaHMKHU. [locTynaTel crieMaTbHONM TEOPUU OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOJMYJIS
CKOPOCTH CBETA B BAKYyMe€, IPUHIIUI OTHOCUTEIBHOCTU DHHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aM€/JIEHUE BPEMEHH U COKPALLEHUE JUTUHBI.

DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPTHEN U UMITYJIbCOM PENSATUBUCTCKOM YaCTHULIbl. DHEPrus MOKOS.

Pa3nen 7. KanToBasi puzuka

Tema 1. dnemenmeol K6aHmM 060N ONMUKU

®otonbl. opmyna [Tnanka cBsi3u sHEPTHHN POTOHA C €T0 YACTOTON. DHEPTUS U UMITYIIHC (POTOHA.

OtkpeiTie u uccienoanue pororddexra. Onbitel A. I'. CroneroBa. 3akonsl Gotodddexra. YpaBuenue DiiHmTerHa aa Gotodddekra.
«Kpacnas rpanuma» hotodddekra.

JlaBnieaune cBeta. OmbiTe! I1. H. JleGenena.

XnMHndueckoe JeHCTBUE CBETA.

TexHuueckune ycTpoiCcTBa U MIpaKTUYECKOE TPUMEHEHHE: (POTOIIEMEHT, (POTOATYUK, COJTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTo3(h(PeKT Ha yCTaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOIHOI.

CoinHeuHas OGaTapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pe3epdopaa mo paccesauro o -uactuil. [limanerapras monens atoma. [locrymarer bopa. M3nydenue u
rorJiomieHre (OTOHOB IPH TMEPEXOE aTOMa C OJTHOTO YPOBHS SHEPTUU Ha Apyroi. Buel ciektpoB. CieKTp ypoBHEH SHEPTUU aToMa BOJAOPOIa.

BousnHoBsie cBoiicTBa yactull. Bosuel ne bpoins. KopnyckynspHO-BOJIHOBOM yann3M.

CrOHTaHHOE U BBIHYXICHHOE H3TydCHHE.

TexHuueckune ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: CIIEKTPATIbHBIN aHaIH3 (CIIEKTPOCKOI), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Moaens onbitTa Pesepdopaa.

Omnpenenenue JUIMHBI BOJHBI Jla3epa.

Habmronenue nuHeHYaThIX CIIEKTPOB H3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habnronenue nuHeuaToro crnekrpa.



Tema 3. Amomnoe aopo

DKCHEPUMEHTBI, JOKA3bIBAIOIIHME CJIOKHOCTh CTpocHUs sapa. OTKpeITHE pajanoakTHBHOCTH. OmbiThl Pe3epdopna mo omnpenciieHuro
COCTaBa paJIMOaKTUBHOTO m3myueHus. CBoiicTBa anb(da-, Oera-, raMMa-usnydeHus. BivsHue palioOaKTHBHOCTH Ha JKUBBIC OPTaHU3MBI.

OTtkpeITHE TTPOTOHA U HeWTpoHA. HykimonHas monens siapa ['eitzendepra—Banenko. 3apsan siapa. MaccoBoe unciio siapa. M30Tomsl.

Anba-pacniaa. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-nsnydenue. 3aKoH paJTiOaKTUBHOTO pacIaia.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHbie cuibl. Jledekt Maccsr sipa.

SAnepHblie peakuuu. JleneHne U CUHTE3 SAEp.

Anepubiit peaktop. TepmosinepHbiii cuHTe3. [IpoOnemMbl U TEPCHEKTUBBI AIEPHOM SHEPTETUKU. DKOJOTUYECKUE ACTEKTHI SIIECPHOU
SHEPTEeTHUKH.

DOneMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.

MeTop HaOMIOACHUS U PETUCTPAIIAN HIEMEHTAPHBIX YACTHII.

dyH/1aMeHTaJIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pU3NUECKON KapTUHBI MUpA.

TexHuueckne ycTpoiCcTBa U MIPaKTUUYECKOE TPUMEHEHHE: JO3UMETP, kKamepa BuiabcoHa, sepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CuéTYrK MOHU3ZUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue TpekoB 4acTuil (10 TOTOBBIM (GoTorpadusim).

Pazaen 8. DiieMeHTbI ACTPOHOMHUHU M ACTPOPUUKHU

OTarnsl pa3BuTUs acTpoHoMuu. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMMUM.

Bun 3Bé31H0T0 HebOa. Co3Be3nusl, SpKue 3BE3/1bl, TUIAHETHI, UX BUANMOE JIBUKCHHUE.

ConHe4yHas cucTeMa.

Connne. CosiHeuyHast akTHUBHOCTb. Mcrounuk sHepruu CoJsiHIIAa W 3BE31. 3BE3IbI, UX OCHOBHBIE XapaKTEpUCTUKHU. Jlumarpamma
«CIEKTpaJbHBIA KJIAacC — CBETHMOCTBY». 3BE3Abl TJIABHOM IIOCIEIOBATEIBbHOCTH. 3aBUCHMOCTb «Macca — CBETUMOCTHY MJIsS 3BE3J IJIaBHOH
nocJyie1IoBaresibHOCTH. BHyTpeHHee crpoeHue 3BE31. COBpeMEHHbIE MPEACTABICHUSI O MPOUCXOXKACHUN U 3BoJtolUM COJIHIIA U 3BE3/. DTambl
JKU3HU 3BE3]L.

Mineunbiit Ilyte — Hama Iamaktuka. Ilomoxenue m npuxenue CousHia B [Namaktuke. Tunbl ramaktuk. PagporasakTMku U KBaszaphbl.
YEpHbIe ABIPHI B 5/Ipax TajJaKTUK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa66:ma. Paz0eranue ranaktuk. Teopust boinbinoro B3peiBa. PenukroBoe uznnyueHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habmronenuss HEBOOPY)KEHHBIM TJIa30M C HUCHOJIB30BAHHMEM KOMIIBIOTEPHBIX MPHIIOKEHUN NJIs OMpPENENICHUs TOJOXKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ust CeBEpPHOTO MOMYIIApHUs U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon JIyHsl, maner, Mueunoro [lyrtu.



O0o01maniee NOBTOPEeHNE

Ponb pu3uMKu U aCTPOHOMHUM B SKOHOMHUYECKOM, TEXHOJOTHUCCKOM, COLMAIbLHON M 3THYECKON cepax ACATEIHBHOCTH YEIIOBEKa, POJb U
MecTO (M3MKH U acCTPOHOMHH B COBPEMEHHOW HAYYHOH KapTHHE MHUpa, poyib (PU3NYECKOH Teopud B (OPMHPOBAHUHU TPEACTABICHUH O
¢bu3nvecKkoil KapTUHE MUPa, MECTO (PU3UIECKOM KAPTHHBI MUpa B OOIIEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUH O IPUPOIE.

MexnpeameTHbie CBSI3U

N3yuenue kypca ¢pusuku 6azoBoro ypoBHs B 11 kitacce OCyIIeCTBISETCS ¢ YUETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMHH, TeOTpaQuu U TEXHOJIOTHH.

Meosicnpeomemnule nouamusi, CBSI3aHHbIE C U3YYEHUEM METOJOB HAy4YHOI'O INO3HAHMS: SBJICHHE, HAyYHbIH (akT, runoresa, Qpuandeckas
BEJIMYMHA, 3aKOH, TEOPHUsl, HAOII0IEHNE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHUe CHUCTEMBbl ypaBHEHHI, TPUTOHOMETpHUYecKHe (GYHKIMHU: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKLHU HAa OCHU KOOPAHMHAT, CI0KEHHE BEKTOPOB, ITPOU3BOIHBIE AIEMEHTAPHBIX (PYHKIUH,
MIPU3HAKU N0J100USI TPEYTOJIbHUKOB, OIIPEIEICHNE TUIOIIA iU TUIOCKUX GUryp u o0bEma Ted.

buonocus: snextpruyeckue SBICHUS B JKMBOW MpUpOJE, KosieOaTelbHbIE JIBHKEHHUS B KMBOW MPHUPOJE, ONTUYECKUE SIBJICHHUS B >KMBOMN
MpHUpoie, ACUCTBUE paiiallui Ha )KUBbIE OPraHU3MBI.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3Mbl 00pPa30BaHUs KPUCTAIIMUYECKON PElIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eoepaghus: MarHUTHBIE MOJIOCA 3€MIIH, 3aJI€)KH MAarHUTHBIX PYA, GOTOCHEMKA 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIIETPSICEHHH.

Texnonozus: MTMHUM AJIEKTPOIIEpeaayd, TeHepaTop MEPEMEHHOIO TOKA, 3JIEKTPOJIBUraTesb, HHIAYKIMOHHAsA I€4b, pajap, paauONpUEMHIK,
TeNneBU30p, aHTeHHa, Teneon, CBU-neub, MpoeKIIMOHHBIN anmapar, BOJOKOHHAS ONITHKA, COJTHEYHAs OaTapes.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA IIPOI'PAMMBI 110 ®U3HUKE HA YPOBHE CPEJHEI'O OBHIIEIO
OBPA3OBAHUA

OcBoenne yuyeOHOro mnpeamera «@Pu3mka» Ha ypOBHE cpeAaHero ooOmiero oOpa3oBaHus (0a30BBIM YPOBEHB) JIOJDKHO OOECHEYHTH
JTOCTHIKEHHE CIICAYIOIIMX JINYHOCTHBIX, METANPEMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YIbTATHl OCBOCHHUS y4eOHOro mpeamera «DH3MKa» JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEH IMO3MIMEN JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMH, TMO3MTHBHBIX BHYTPEHHHX
yOEXICHU#, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSAM POCCHHCKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO OIBITA M OTIBITA JAEATEILHOCTH
B IPOIIECCE PeaTu3allii OCHOBHBIX HAITPABJICHUH BOCITUTATEIBHOM AATEILHOCTH, B TOM YHCIIC B YaCTH:

1) rpaIaHCKOro BOCUTAHUS:

chOpPMHUPOBAHHOCTH IPAXKIAHCKON TO3UIMH 00YUYAIOIIErOCs KaKk akTHBHOTO U OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBa;

NPUHATHAE TPAUIUOHHBIX 00IIEUYETOBECUSCKUX TYMAHUCTHYECKUX U ICMOKPATHUECKHX [IEHHOCTEA;



TOTOBHOCTh BECTH COBMECTHYIO [IEATEIBHOCTh B HMHTEpPECax TIPaXKJAHCKOTO OOIIecTBa, yd4aCTBOBAaTH B CaMOYIIPABICHUH B
00pa30BaTeNLHON OpraHu3allny;

YMEHHE B3aUMOJICHCTBOBATH C COIIMATLHBIMA HHCTUTYTAMH B COOTBETCTBHH C MX (DYHKITUSMU U HA3HAUCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOH M BOJIOHTEPCKOU JESITEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTH POCCHICKON TPaXTaHCKOW UACHTUIHOCTH, ITATPUOTHU3MA,

[IEHHOCTHOE OTHOIIIEHUE K TOCYAAPCTBEHHBIM CUMBOJIaM, JOCTHKCHHSIM POCCHUCKHIX YIEHBIX B 00IaCTH (DPU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMA:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHICCKOTO ITOBEICHIS;

CIIOCOOHOCTH OIICHUBATH CUTYAITUIO U IPHHUMATH OCO3HAHHBIE PEIICHUS, OPHCHTUPYICH HA MOPAJIBHO -HPABCTBEHHBIC HOPMBI M IIEHHOCTH,
B TOM YHUCJIC B JICATCILHOCTH YIEHOTO;

OCO3HaHHWE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYUBOTO OYAyIIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETHYECKOE OTHOIIECHUE K MUPY, BKJIFOUAs ICTETHKY HAyIHOTO TBOPYECTBA, IPUCYIIETO (PU3HUSCKON HAYKE;

5) TpyA0BOro BOCIIUTAHUS:

HWHTEPEC K Pa3InIHbIM cepaM mpoPecCHOHATBHON JISITSIILHOCTH, B TOM YHCJIEC CBA3aHHBIM ¢ (PU3UKOH M TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOD OymyIiei mpodeccun u peaaTu3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00J1aCTH (DM3UKU HA TIPOTSHKCHUH BCEH JKU3HU;

6) 3KOJIOTHYECKOT0 BOCITUTAHUS S

c(OpPMUPOBAHHOCTH SKOJIOTHYECKON KYJIbTYphl, OCO3HAHHE TJI00AJIHLHOTO XapaKTepa SKOJOTHYECKUX MpooIem;

IJIAHUPOBAHUE U OCYILIECTBJICHUE IEUCTBUM B OKPYKAIOIIEH Cpe/le Ha OCHOBE 3HAHMS 11€JIed YCTOMYMBOTO pa3BUTHS YEJIOBEUYECTBRA;

paciiupeHue OmbITa AeSITENLHOCTHA HKOJIOTUYECKOI HAIIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HaHUH MO (DU3HKE;

7) IEeHHOCTH HAYYHOTI'O TIO3HAHUS

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (DU3HUECKOMN HAYKH;

OCO3HAHME LEHHOCTH HAyYHOM [eATENbHOCTH, TOTOBHOCTb B TMpollecce U3YYeHHUS (PU3UKU OCYIIECTBIATH MPOCKTHYIO U
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3zoBble Joruueckue qeMcTBUA:
CaMOCTOSITENILHO (OPMYITHPOBATH U aKTYaAIU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPENIEIISITh LEJH JEATEILHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTUKECHUS,
BBISIBIISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHNS B PACCMATPUBAEMBIX (PH3NYECKUX SBICHUSIX;
pa3pabaThIBaTh MJIaH pelIeHHs MPoOIeMbl C YIETOM aHalIM3a UMEIOLIUXCS MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYpPCOB;



BHOCUTb KOPPEKTUBBI B JIEATEILHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJSIM, OLICHUBATh PUCKHU MOCIIECICTBUN JIEATEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJHATH PA0OTY B YCIOBHSIX PEATBHOTO, BUPTYAILHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble ncciienoBare/ibCKue 1eiCTBUA:

BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOJIaMU (PHU3UYECKON HAYKH;

BIIQJICTh HABBIKAMH Y4eOHO-HCCIICIOBATEIIbCKOH M TIPOSKTHOW NEATEIBHOCTH B 001acTh (DPU3MKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIICHHS 3a/1a4 PU3NISCKOTO COACPKAHUS, IPUMEHEHUIO PA3IMIHBIX METOI0B MTO3HAHUS;

BIIQJIETh BUJIAMU JIEATEILHOCTH TIO TOJYYEHHIO HOBOTO 3HAHUSA, €r0 MHTEPIIPETAIluu, PEoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CUTYaIUsX, B TOM YUCIIE [IPU CO3JaHUH yUYEOHBIX POEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH TTPUYMHHO-CJICACTBEHHBIE CBS3U W aKTyaJU3MPOBATh 3a/lady, BBIJIBUTATh TUIOTE3Yy €€ peIIeHUs, HaXOJUTh apryMEHTHI IJIs
JTI0Ka3aTesIbCTBA CBOMX YTBEPIKJICHUM, 3a/1aBaTh ApaMETPhbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYEHHBIE B XOJE PEIICHUS 3aJa4d pPe3yJabTaThl, KPUTUYECKHU OILIEHHBATh WX JOCTOBEPHOCTb, MPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POpPMYyTUPOBATH COOCTBEHHBIE 3a/1aUl B 00pa30BaTEIbHON JACATEIHPHOCTH, B TOM YHCIIC TIPH U3YUYCHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIHsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIACTh KUZHEIEATETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HJICH, TIPEJIaraTh OpUTrHHAIBHBIC TTOAXObl U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOYCKAIOIINE ATbTCPHATUBHBIC PEIIICHUSI.

Pabora c undopmanmeii:

BJIQJIETh HABBIKAMH MMOJy4YeHUs WHPOpMauu (PU3NIECKOTO COACPKAHUS U3 UCTOUYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIISATh
MOMCK, aHAJIN3, CHCTEMAaTHU3aIMI0 U HHTEPIPETANIO HH()OPMAIIUK PA3IMYHBIX BUAOB B (OPM IIpeICTaBIICHHUS;

OIIEHUBAThH JJOCTOBEPHOCTH MH(OPMAITUH;

WCIIOJIb30BaTh CPEJACTBa WH(GOPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B PEIICHWHW KOTHUTHUBHBIX, KOMMYHHUKAaTHUBHBIX H
OpraHU3aIlMOHHBIX 3a/Ja4 C COOJIIOJICHHEM TPEOOBAaHUN SPrOHOMHUKH, TEXHMKH OE30TACHOCTH, TMTHEHBI, PEeCypcoCOepexeHHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOpM MH(POPMAIIMOHHO# 06€30MacHOCTH;

CO37aBaTh TEKCThl (PU3UYECKOTO COJAEPXKAHMUS B PA3NIUYHBIX QopmaTax ¢ Y4ETOM HazHa4yeHHs HWH(OpPMALMM U IIeNIEBON ayAUTOPHH,
BBIOMpAsi ONTUMAJIBHYIO (GOPMY IPEICTABICHUS U BU3YAIIU3AIIUH.

KoMMyHUKAaTHBHBIE YHHBEPCAJIbHBIE YUeOHbIE IeHCTBHSA:
OCYILIECTBIISTH OOIIEHNE Ha YpoKaX (PU3UKHU U BO BHEYPOUHOM JEATEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYaIlui U CMATYATh KOH(IUKTHI;
Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;
MMOHUMATh U UCIIOJIH30BaTh NMIPEUMYIIECTBA KOMAHAHOW U WHINBHUIYAIbHOU PabOTHI,
BBIOMPATh TEMATUKY H METOJIbl COBMECTHBIX ACHCTBUIA ¢ yIETOM OOIIUX HHTEPECOB U BO3MOXKHOCTEH Ka)kI0TO YeHA KOJIJICKTHUBA;



[PUHUMATh LEJIA COBMECTHOW JEATEIbBHOCTH, OPraHW30BBIBATH M KOOPAMHHUPOBATH JCUCTBHUS NO €€ JOCTHKEHHUIO: COCTAaBJATH IUIAH
JNEUCTBUM, pacIpeIeNIATh PO ¢ y4ETOM MHEHUN YIACTHHKOB, 0OCYXK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJA U KAKJOTO y4ACTHUKA KOMAaH/bI B OOIIUN Pe3yIbTaT MO pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBbIE MPOEKTHI, OLEHUBATh UJIEH C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMUECKOE IOBEJCHNWE B PA3IUYHBIX CHUTYalUsIX, MPOSBIATh TBOPUYECTBO U BOOOpakeHHE, OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHHBepcabHbIe YUeOHbIE TeiicTBUSA
Camoopranuszanmsi:

CaMOCTOSITEIIEHO OCYIIECTBIIATH MO3HABATEIBHYIO NESITEIHHOCTh B OOJIACTH (PM3UKKM U aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTABUTH U
dhopmyaupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEIIbHO COCTAaBJIATh TUTAH PEUICHUS] PAcUETHBIX M Ka4eCTBEHHBIX 3a/1a4, TUIAH BBIMIOJHEHUS MPAKTUYECKOH pabOTHI C yd&TOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEOYTCHHIA,

JaBaTh OLIEHKY HOBBIM CHUTYAIIHSIM;

pacmmMpsATh paMKA y9eOHOTO TIpeMEeTa Ha OCHOBE JIMYHBIX MPEIMOUTSHUN;

JieNlaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO SPYIUIHUA B 00JacTH (U3UKH, TOCTOSHHO IIOBBIIIATH CBOW 0Opa3oBaTEIbHBIA M
KyJbTYPHBI YPOBEHb.
CaMOKOHTPO0JIb, SMOIIHOHAJILHBLIA HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B IEATEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YIbTATOB LIENISM;

BJIIETh HaBBIKAMU MMO3HABATEJIBHOMN pepeKCuu KaK 0OCO3HAHUS COBEpIIAeMbIX JICHCTBUIN U MBICIUTEIbHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBaHMI;

MCIO0JIb30BaTh MPUEMBI pedIeKCHu ISl OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IMPUHUMATh PEUICHHS 110 UX CHIKEHHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIU3€E PE3yJIbTaTOB AATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHOKU.

B mpouecce AOCTHXKEHUS JTUYHOCTHBIX PE3yAbTATOB OCBOCHMS MPOTpPaMMbl MO (U3UKE JUIsl YPOBHS CpelHEro odmiero o0pa3oBaHus y
00yyaronuxcs COBEPIICHCTBYETCS IMOIIMOHAIBHBIN MHTEJUIEKT, TPENoararomuil chopMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOLIET0 CHOCOOHOCTh MOHMMAaTh CBOE 3MOLIMOHAIBLHOE COCTOSIHME, BUETh HAIPaBICHUS Pa3BUTUS COOCTBEHHOM
SMOLIMOHAIBHOM c(epbl, ObITh YBEpEHHBIM B ce0e;

CaMOPETYIMPOBAHHUS, BKJIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE IPHUHUMAThb OTBETCTBEHHOCTh 3a CBOE TMOBEJICHHME, CHOCOOHOCTh
aIalITUPOBATHCS K SMOIIUOHATHHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEN MOTHUBALMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHHUIO LIENIU U YCIIEXY, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATH
HCXOJS U3 CBOMX BO3MOYKHOCTEH;

SMIIaTHUH, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHUMATh AMOILMOHAIILHOE COCTOSIHME APYTUMX, YUYUTHIBATH €r0 MPHU OCYIIECTBICHUU OOIICHHS,
CIIOCOOHOCTD K COYYBCTBHIO U CONICPEIKUBAHUIO,

COIMAJILHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOMICHHUS C IPYTHMH JFOJBMH, 3a00THTHCS, TPOSBIATH HHTEPEC U
paspeniath KOH(PIUKTHIL.

NPEAMETHBIE PE3YJIBTATHI

K xonmy o6yuenus B 10 kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaxaTh CPOPMHUPOBAHHOCTh y 00YJaIONTUXCS
YMEHUN:

JEMOHCTPUPOBaTh Ha MpHUMeEpax posib U MecTo (U3MKM B (OPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHHBI MHpPa, B DPa3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOU JAESATEILHOCTH JIFOIEH;

YUUTBHIBaTh IPAHUIIBI TPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJIENIel: MaTepuaibHasi TOUKa, MHeplHaIbHas cucTemMa oTcuéTa, abCoNMIOTHO
TBEPIOE TEJIO, WJCANBbHBIM Ta3, MOJEIN CTPOEHUS TIa30B, JKUJIKOCTEM W TBEPABIX TEJ, TOUYCYHBIM SJIEKTPUUYECKUN 3apsA] IPH PEIICHUU
¢buznueckux 3anay;

pacrno3HaBaTh (pusnueckue SBICHUS (IPOLECCH) U OOBICHATH UX HAa OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISPHO-KUHETHUYECKONH Teopuu
CTPOEHHS BELIECTBA U AIEKTPOAUHAMUKH: PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJUHEIHOE JBIKEHUE, CBOOOIHOE MaJICHUE Tell, IBHKEHUE
10 OKPY>KHOCTH, HHEPLIU, B3auMoieiicTBue Tei, quddy3us, OpoyHOBCKOE IBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX TeJl, U3MEHEHHE 00bEMa
TeJd MpU HAarpeBaHWM (OXJIAXKJEHUH), TEIIOBOE paBHOBECHE, HCIApEHHUE, KOHJEHCAIlMs, IJIaBJICHUE, KPUCTAIM3AIMs, KUIIEHUE, BIAXKHOCTD
BO3/1yXa, MOBBINICHUE JABJICHUS ra3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJIE, CBSI3b MEXJY MapaMeTpaMM COCTOSHHUS ra3a B M30IPOLIECCAX,
JNEKTPU3aLHUs TeJl, B3aUMOJICHCTBUE 3apsI0B;

OMHCHIBATh MEXaHUYECKOE JIBUKCHHE, UCIIONB3YS (DU3MUecKre BETUYUHbBI: KOOPAUHATA, IyTh, IIEpeMEIIeHHEe, CKOPOCTh, YCKOPEHHUE, Macca
Teja, CUJa, UMITYJIbC TeJla, KHHETUYECKasi SHEprus, MOTeHIallbHAs SHEPrUs, MEXaHHuecKas paboTa, MeXaHU4eCKasi MOIIIHOCTh; IIPH OMHCAaHUU
MPaBUJIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCHOJIb3YEMBIX BEIUYHMH, WX O0O3HAUEHUS W EAUHMIIbI, HaXOJUTh (DOPMYIIbI, CBS3BIBAIOLINE
JaHHYIO (PM3MUYECKYIO BEIHUMHY C JPYTUMH BETMYMHAMU;

OTHCHIBATh M3yUYCHHBIC TEIIOBBIE CBOMCTBA TEN U TEIIOBBIC SBJICHUS, UCHIONB3Ys (pU3MUecKue BETUYMHBI: JIaBJICHHE ra3a, TeMIleparypa,
CpelHssl KUHETHMYeCKash SHEpPrusi XaoTHUYECKOro JABWXKEHHUS MOJIEKYJ, CpPEJHEKBaJpaTU4YHas CKOPOCTbh MOJIEKYN, KOJMYECTBO TEIUIOTHI,
BHYTpPEHHSIS dHeprusi, pabora rasa, KOA(GOUIMEHT IOJE3HOr0 JEHCTBUS TEIUIOBOTO JBHTraTelis; MPH ONHUCAHWU MPAaBUIBHO TPAKTOBATh
(bu3MYECKUN CMBICT HCIOJB3YEeMbIX BEIUYUH, WX OOO3HAYEHHUS WM EAUHHUIIBI, HAXOAUTH (HOPMYIbI, CBS3BIBAIOIINE AAHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYIrUMU BEJIMUYMHAM;

OIMCBIBATh W3YyUYCHHbIE JIEKTPUUYECKUE CBOMCTBA BEILECTBA M AJIEKTPHUECKUE SIBIECHUS (MPOLECCH), UCHOb3Ys (PU3NYECKHE BETUYMHBIL:
AIEKTPUUECKUM 3apsill, AEKTPUUECKOE NOJIE, HAIPSHKEHHOCTD I0JIs, TOTEHIIMAJ, PA3HOCTh NOTEHIIMAJIOB; IIPH ONMCAHUU IIPABUIIBHO TPAKTOBATh
¢u3MYecKuil CMBICT HCIOJIB3YEMbIX BEIMYMH, MX OOO3HAYEHMsS W EAMHHUIBI; yKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYIO
BEJIMYMHY C JPYTUMU BEJIMYUHAMU;



aHAIM3UPOBATh (PU3WYCCKUE TMPOLECChl U  SBJICHUS, UCHONB3yS (U3MYecKHe 3aKOHBI H MPHUHIMIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u |1l 3akorsr HeroTOHA, 3aK0H COXpaHEHUS MEXaHMYECKOU YHEPTHH, 3aKOH COXPAHCHUS UMITYJIbCa, IPUHIIMAI CYIEPIIO3UIIUH CHUJI,
MPUHLIUI PABHOMPABUS MHEPLUUAIBHBIX CUCTEM OTCUETa, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, FA30BbI€ 3aKOHBI, CBS3b
CpelHeW KMHETHYECKOW SHEpPruu TEIUIOBOTO JABMKEHHUS MOJIEKYJ C aOCONIOTHOW TeMmepaTypoi, MEepBbIA 3aKOH TEPMOJIUHAMUKH, 3aKOH
COXPAHEHUS EKTPUICCKOTO 3apsiia, 3akoH KynoHa, mpu 3TOM pa3indaTrh CIOBECHYIO (hOpMYITHUPOBKY 3aKOHA, €T0 MATEMAaTHICCKOE BRIPAKEHUE
U ycnoBuUsl (TpaHuIlbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATHL OCHOBHBIC TNPUHITUIBI JCHCTBUS MAIIMH, MPUOOPOB W TEXHUYECKUX YCTPOWCTB; pa3iMyaTh YCJIOBUS HX OE30TacCHOTO
WCIIOJIb30BAaHUSI B TIOBCETHEBHOM JKU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PU3NUYECKUX SIBJICHUN U MIPOILIECCOB C MCIOIB30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUI,
pu 3ToM (POPMYJIUPOBATH MPOOJIEMYy/3a/1ady M THUIIOTE3Y Yy4eOHOTO IKCIMEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEMIOKEHHOTO 000pYyJI0BaHUA,
MIPOBOJIUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBI,

OCYIIECTBJISTh TPSMbIE U KOCBEHHBIE M3MEpPEHUs (PU3NUYECKUX BEJIWYWH, MPU ITOM BBIOMpATh ONTUMAJIBHBIM CHOCOO U3MEPEHHS M
WCIIOJIb30BaTh U3BECTHBIE METO/IbI OIEHKH MOTPEITHOCTEN N3MEPEHHUI;

HCCTIE0OBaTh 3aBUCUMOCTH MEXIY (U3MYECKUMU BEIHMYMHAMH C HWCIIOJIH30BAHWEM IMPSMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3yJIbTAThl MOJYYCHHOW 3aBUCUMOCTH (U3MUECKHX BEITUYWMH B BHUJIE TaONHI] ¥ rpadUKOB, JENaTh BBIBOJBI IO
pe3ynbTaTam UCCIIeI0OBAHMS;

coOmro1aTh MpaBuiia 0€301MacHOTO TPYAA MPU MPOBEACHUHU UCCIEAOBAaHUN B paMKaX ydeOHOTO SKCIIEPUMEHTA, Y4eOHO-UCCIIeI0BATEIbCKOM
Y IPOEKTHOM JIESTEIILHOCTH C UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPONCTB U JIaOOpaTOPHOTO 000PYAOBAHNUS;

pemarb pacu€THble 33Ja4u C SBHO 3aJaHHON (PU3MYECKOIl MOJIENbIo, UCTIONb3ysd (PU3NYECKHe 3aKOHBI M MPHUHIIMIIBI, HA OCHOBE aHAIN3a
YCIIOBUSA 3a/1a4¥l BBIOMPATh (PU3NUECKYI0 MOJENb, BBIACIATh GU3NYECKUE BEIUUYUHBI U (POPMYIbI, HEOOXOAUMbIE IJis €€ pelieHus, IPOBOIUTh
pacuéThl U OIIEHUBATh PEATIbHOCTD MOJYY€HHOTO 3HAaUeHUS (PU3UUECKON BEJIMUNHBI,

pelIaTh KaueCTBEHHbIE 3aJ]aud: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO IETIOYKY PACCYKIEHUHN C OMOPON Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3nuecKue sBICHUS;

UCIOJIb30BAaTh IPU PEHICHUH Y4YeOHBIX 337ad COBPEMEHHble HMH()OPMAIIMOHHBIE TEXHOJOTHHM JJs TOUCKA, CTPYKTYpUPOBaHHUS,
UHTEpIpETAllM U TPEICTaBJICHUsS Y4eOHOM M Hay4YHO-MOMYNISApHON WHGOpMalUH, MOJYYEHHONW W3 Pa3IMUYHbIX HCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJTy4aeMyto HH(GOPMALIUIO;

MIPUBOJIUTH MPUMEPHI BKIAZa POCCUUCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHA;

UCI0JIb30BAaTh TEOPETUUECKHE 3HAHUS 10 (PU3MKE B TIOBCETHEBHOM JKU3HU 17151 oOecrieueHrs 0€30MacHOCTH MPH 00paleH!H ¢ mpubdopamu
U TEXHUYECKHUMH YCTPONCTBAMHU, JIUIsl COXPAHEHHS 3JJ0POBbS U COOIIOICHHSI HOPM SKOJIOTMUECKOTO TIOBEJICHUS B OKpY»Karollei cpeze;

paboTaTh B TpyMme C BBHIMOJHEHHEM pPAa3JIHYHBIX COIMANBHBIX DPOJEH, TMIaHUpPOBaTh pabOTy TPYIIbI, palOHAIBHO paCIpeaesaTh
00s3aHHOCTH U TUTAHUPOBATh JESATENLHOCTh B HECTAHJAPTHBIX CHUTYAIUSAX, aJIeKBATHO OIIEHMBATh BKJAJ KaXKIOTO U3 YYACTHUKOB TPYIIBI B
pelIeHrne paccMaTprUBaeMoi MPOOIEMBI.



K xoniy o6yuenust B 11 kJjacce npeaMeTHbIe pe3yabTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPaXKaTh CPOPMHPOBAHHOCT Y 00YJaIOUTUXCS
YMEHUU:

JEMOHCTPUPOBATh HA MpHUMEpax poJib U MecTo (U3MKH B (OPMUPOBAHWM COBPEMEHHON HAYYHOW KapTUHBI MHUpPA, B Pa3BUTHH
COBPEMEHHOU TEXHHUKH M TEXHOJIOTUH, B TPAKTUIECCKOU JCSITEILHOCTH JIFOICH, IIEIOCTHOCT U €IMHCTBO (PHU3UYECKON KapTHHBI MHPA;

VYUTHIBATh TPAHUIIBI IIPUMEHEHHS H3yICHHBIX (DU3UUCCKUX MOJICIICH: TOUCUHBINA AIICKTPUUCCKHUMA 3apsif, Jyd CBETa, TOUYCYHBIH HCTOYHUK
CBETa, sIIEPHAsi MOJICNIb aTOMa, HYKJIOHHASI MOJIC]Ib AaTOMHOTO SI7[pa IIPH PEIICHUU QU3NICCKUX 33]1a4;

pacrno3HaBaTh (U3WYCCKUE SBICHHS (IIPOLECChI) W OOBSCHATH MX HAa OCHOBE 3aKOHOB JJICKTPOJMHAMHUKH H KBAaHTOBOH (DHU3HKH:
AJIEKTpUYECKasi TPOBOIUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JCHCTBUS TOKA, B3aUMOJICHCTBHE MAarHUTOB, SJIEKTPOMAarHUTHAS
WHIYKIUS, JNEWCTBHE MArHUTHOTO TIOJISI HA TMPOBOJHMK C TOKOM M JABMXKYIIMHCS 3apsij, DJIEKTPOMarHUTHBIE KOJI€OaHUs W BOJIHBI,
MIPSIMOJIMHENHOE PacIpOCTpaHEHUE CBETa, OTPAKEHUE, MpelIoMJIeHUE, UHTepdepeHIns, TU(PpaKIus 1 MOJIIpU3alus CBETa, JTUCIIEPCUsT CBETa,
dboTornexkrpuueckuii dPpdekt (poTordhdexT), cBeTOBOE NaBieHNE, BOSHUKHOBEHUE JIMHEWMUYATOTO CIEKTpa aroMa BOJIOPOJA, €CTECTBEHHAs U
HCKYCCTBEHHAs! PaIiOAKTHBHOCT;

OTIMCHIBATh M3yYEHHBIC CBOMCTBA BENIECTBA (IJEKTPUUECKUE, MAaTHUTHBIC, ONTHYECKUE, ITEKTPUIECCKYIO MPOBOAUMOCTD PA3IMYHBIX CPEJ)
Y 2JIEKTPOMArHUTHBIC SBJICHUS (ITPOIIECCHI), UCTIONIb3YS (DPU3HUECKUE BETUYMHBI: dJIEKTPUUCCKUN 3apsi]l, CHUJIa TOKA, JIEKTPUUECKOE HAMPSDKEHU €,
ANEKTPUYECKOE COMPOTUBIICHNE, PA3HOCTh MOTEHIINAIOB, JIEKTPOIBIDKYINAS CHIa, padoTa TOKA, MHAYKIIUS MarHUTHOTO TOJIs, cuia Ammepa,
cuna JlopeHma, HHIYKTUBHOCTh KaTYIIKH, YHEPTHUS DJICKTPUUECKOTO M MAarHUTHOTO TOJIeH, MEepHUoa U 4acToTa KoJieOaHUN B KoJieOaTeIhHOM
KOHTYpe, 3apsii U Cujla TOKa B MPOIECCE TAPMOHUYECKHUX AJIEKTPOMArHUTHBIX KojieOaHul, GOKYyCHOE pacCTOSHUE U ONTHUYECKas cuja JIMH3BI,
IIpU ONMCAHWU MPABUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYMH, UX OO0O3HAUEHUS M EIUHUIIBI, YKa3bIBaTh (DOPMYIIbI,
CBSI3BIBAIOILIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMU BEIHMUNHAMU;

OTHCHIBATh U3YUCHHbIEC KBAHTOBBIC SIBJICHUS M MPOLECCHI, UCTIONb3Ys (DU3MUYECKUE BEIUYMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JJIUHA
BOJIHBI M YacTOTa CBETa, SHEPrUsl U UMIYJIbC (OTOHA, MEPHOJ MOIypacraja, SHEPrusi CBA3M aTOMHBIX fJep, MPH ONHCAHUU IPABHIIBHO
TPaKkTOBaTh (PU3UYECKHII CMBICI HUCHOJB3YEMbIX BEJIWYUH, WX OO0O3HAUEHUsS W EAMHMIBI, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE AAHHYIO
(bu3MYECKYIO BEIMUUHY C IPYTUMU BEJIMUYUHAMU, BBIYUCIIATH 3HaYCHHE (PU3NUECKON BEITHUNHBL,

aHAJIM3UPOBATh (PU3NYECKHUE MPOLIECCHI U SBJICHUS, UCTIONb3YA (pr3HuecKue 3aKOHbI M MPUHIUIBL: 3aKOH OMa, 3aKOHBI OCIEA0BATEIHLHOTO
U TMapajyieIbHOTO COEIMHEHUs MPOBOJHUKOB, 3akoH Jlxoyns—JleHua, 3aKkoH 3JIEKTPOMArHUTHONW MHIYKIMH, 3aKOH MPSIMOJUHEHHOTO
pacnpoCTpaHeHus CBETa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI ITPEJIOMJICHUS CBETA, ypaBHeHUEe DiHIITelHa ia hoTodddexra, 3aKkoH coXxpaHEHH
SHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsa, 3aKOH COXpAaHEHHS MacCOBOTO 4YMclia, MOcTynaTsl bopa,
3aKOH PaJMOAKTUBHOTO paclaja, MpH 3TOM pa3Iudarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTEeMaTHYeCKOE BBIPAKCHHE U YCIOBUS
(rpaHuIibl, 001aCTH) IPUMEHUMOCTH;

OTIPEIeIIATh HApaBIEHUE BEKTOPA MHAYKIIMH MAarHUTHOTO IOJISI TPOBOJHHUKA C TOKOM, CHJIbl AMIiepa u cuiibl JlopeHna;

CTPOUTH M OMUCHIBATh N300pakKeHHE, CO3/1aBaeMOE IIIOCKUM 3€pKalIoM, TOHKOH THH301;

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIIETOBAHUIO (PH3MUECKUX SBJICHUN U MPOIECCOB C UCIIOJIB30BAHUEM MPAMBIX M KOCBEHHBIX W3MEpPEHUIl:
pu 3TOM (QOpPMYITHPOBaAThH MpoOieMy/3aady ¥ TUIOTe3y Y4eOHOro 3KCIEepHUMEHTa, COOMPATh YCTAaHOBKY M3 MPETIOKEHHOTO 000pyI0oBaHUS,
MIPOBOJMTH OMBIT U (GOPMYIHPOBATH BHIBO/IBI,



OCYIICCTBJIATL MPAMBIC W KOCBCHHBIC H3MCPCHHSA (bPI3I/I‘-IeCKI/IX BCJIMYMH, IIPpHU 3TOM BBI6I/IpaTB OIITUMAaIbHBIN CHOCO6 HU3MCPCHUA U
HUCITIOJIB30BaTh N3BCCTHHIC METOAbBI OLICHKU HOFpeHIHOCTCﬁ HSMCPCHI/Iﬁ;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C HCIOJB30BAHUEM MPSIMBIX HW3MEPEHHUU: MPHU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(buKCHpOBaTh PE3YNIBTATHI TOJYYCHHOW 3aBUCUMOCTH (DH3MYECKHUX BEIMYMH B BHUJAC TAONWIl W Tpa(HKOB, JeTaTh BBIBOJBI IO PE3yIbTaTaM
HCCIICAOBaHUS,

coOroaTh MmpaBmiIa 0€30MacHOTO TPYy/Ia IIPH MPOBEICHUN UCCIICIOBAHHH B paMKax Y4eOHOTO IKCIICPUMEHTA, YIeOHO -UCCIIeIOBATEIILCKON
Y TIPOEKTHOM JISATEIIBHOCTH C UCIIOJIb30BAHUEM U3MEPHUTEILHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBAHHS,

peuiaTb paC‘-IéTHBIe 3aa4u C SIBHO SaI[aHHOﬁ ¢)H31/I‘~IGCKOI>1 MOJACIBIO, UCIIOJIB3Ys (bI/ISI/I‘IGCKI/Ie 3aKOHbI M IIPUHIUIIBI, HA OCHOBEC aHaJIku3a
YCIIOBHUSA 3a/la4d BBIOMpPATh (PU3MUECKYI0 MOJENb, BBIICHATh PU3NUECKUE BETUYMHBI U (GOpPMYJIbl, HEOOXOIUMBIE JUIsl €€ pelleHUs, TPOBOANUTh
paCLIéTBI " OLICHHUBATh PCAJIbHOCTD IMOJIYYCHHOT'O 3HAUCHUA C]Z)I/I3I/I‘-I€CKOI\/’I BCIIMYHUHDBI,

penaTh Ka4eCTBEHHBIE 3aJ1a4M: BBICTPAUBAThH JIOTUUECKH HENPOTHBOPEUYUBYIO LIEMIOYKY PACCYKIAEHUN C ONOPOM HA M3Y4EHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U q)HSquCKHG SIBJICHUSA

UCIIOJIb30BAaTh IMPH pEHIEHUH Y4YeOHBIX 3aJad COBPEMEHHble HMH()OPMAIIMOHHBIE TEXHOJOTHMHM JJsi TOWUCKA, CTPYKTYpHUPOBaHMUS,
MHTEpIpEeTallM U TPEICTABJICHUsS Y4eOHOW M HAay4YHO-TOMYNISpHON WHGOpMaluy, MOJYYEHHONW W3 Pa3IMYHbIX HCTOYHHMKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTyIaeMyI0 HHPOPMAIIHIO;

OOBSACHATH MPUHIMIIBI JEHCTBUS MallIMH, MPUOOPOB U TEXHUUECKUX YCTPOICTB, pa3inyaTh YCIOBHs X O€30MaCHOTO UCMOJIb30BAaHUS B
MMOBCEIHEBHOMN JKU3HH;

MIPUBOJUTH TIPUMEPHI BKJIaJa POCCUUCKUX M 3apYOC)KHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHA;

HCIIOJIb30BaTh TCOPETUUCCKUE 3HAHUS 110 (PH3UKE B MOBCEIHEBHON KU3HU I 0OecriedeHus1 0€301MacHOCTH MTPU 00paIeHu ¢ MpubdopaMu
1 TEXHUYECKUMHU YCTPOUCTBAMH, JIJISI COXPAHEHUS 3T0POBBS M COOTIOICHUST HOPM IKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpere;

paboTarh B TpyIIe C BBHIIOJHCHHEM Pa3JIMYHBIX COIHMAIBHBIX POJICH, IUIAHUPOBATh PAOOTy TPYIIBLI, PallMOHATIBHO paCHpEAcaTh
00513aHHOCTH ¥ IUIAHUPOBATh JACSITEIBHOCTh B HECTAHIAPTHBIX CHUTYAIUAX, aJICKBATHO OILICHMBATh BKJIAJ KaKIOTO W3 y4aCTHUKOB TPYIIIHI B
perieHue paccMaTpUBaeMOM MPOOJISMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KUIIACC

Ne HanmenoBanue pa3nennos u tem KosmnuectBo yacos OnextpoHHsie (IU(POBLIE)
n/n MPOrpaMMbl Bcero KonTposnbHbie IIpakTnueckue 00pa3zoBaTesbHbIE PECYPCHI
paboThI paboThl
Pa3znea 1. PUBUKA U METO/IbI HAYUYHOI'O ITO3HAHUSI
11 ®u3rKa U METO/Ibl HAYYHOTO 2 bubnuorexa [JOK
MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pasznen 2. MEXAHUKA
2.1 Kunemaruka 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPAHEHUSI B MEXaHUKE 16 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72
Hroro mo paznmeny 18
Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJANHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH | 9 1 bubnuorexa [JOK
TEOPUHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOTUHAMUKH 10 1 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
3.3 ArperatHble COCTOSIHHS BEIIECTBA. 5 bu6mmoreka [IOK
®da30BbIC TEPEXOIBI https://m.edsoo.ru/7f41bf72
Hrtoro mo pazueny 24
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DneKkTpocTaTuKa 10 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
4.2 [TocTOSTHHBIN 3EKTPUUCCKUN TOK. 12 1 bubnunoreka [JOK
Toku B pa3IuYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro mno pazueny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O0 68 3 3

ITPOTPAMME
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11 KJIACC

Ne HanmenoBanue pa3nennos u tem KosmmuecTBo yacos OnextpoHHsle (TU(POBLIE)
n/n IIPOrpaMMbl Bcero KonTponbHbie IIpakTnueckue 00pa3zoBaTeNbHBIEC PECYPCHI
paboThI paboThl
Paznea 1. JIEKTPOJAMHAMUKA
11 MaruauTHOE TI0JIE. 11 1 3 bu6mmoreka [IOK
DIEKTPOMArHUTHAS HHYKITUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHH4YeCcKHe U AIIEKTPOMarHuTHeIe | 9 1 bubnuoreka [JOK
KoJie0aHus https://m.edsoo.ru/7f41c97c
2.2 MexaHn4yecKue 1 3J1eKTPOMarHuTHHIE | O 1 bubnnorexa [JOK
BOJTHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
Hrtoro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 OCHOBBI CHIEITUATBHON TEOPUH 4 1 bubnuorexa [JOK
OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41bf72
Hrtoro mo pazgeny 4

Pasgen 4. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCHUTEJILHOCTH

4.1 DJIEeMEHTHI KBAaHTOBOM ONITUKHU 6 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue atoma 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 15

Paspea 5. JIEMEHTBI ACTPOHOMUU 1 ACTPOPU3UKHU

5.1 DNeMEeHTBbI aCTPOHOMUU U 7 1 bubnmoreka [JOK
acTpoU3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Pazgen 6. OGOBINAIOIIEE IIOBTOPEHUE



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

6.1 O6o06m1aromnee MOBTOpEHNE 4 bubmuorexa [IOK
https://m.edsoo.ru/7f41c97c

Hroro no paszneny 4

PesepBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB I10 68 4 7
I[TPOI'PAMME

YUYEBHO-METO/IUMYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

1. Marepuaisl JJ1s1 CAMOCTOSITEIBHON pabOThI y4yaluxcs Ha ypoke u moMa. https://content.edsoo.ru/lab/subject/2/
2. O®usnyeckuii kaacc. Pusnka 1 CTapIISKIACCHUKOB U He ToJibKo. https:/fizclass.ru/

3. TocynmapctBennbIit Mmyseit kocMonaBTuku uM. K. D. [{uoakosckoro. Bupryansusie mporynku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

2. DNeKTpOHHBIN yueOHUK 1o pr3HKe
https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D
1%8B%D0%B9_%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D
0%B8

3. Hogas otkperTas suimkmoneaus https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0

4. ®wuzswuka B mKkoJje. Pucynku mo ¢usuke http://markx.narod.ru/pic/

METOAUYECKHUE MATEPHUAJIbI 1JISA YUUTEJIA
1. ®enepanbHbIc OCHOBHBIE 00II€00pa3oBaTebHbIe porpaMmMel  https://fgosreestr.ru/

2. Koncrpykrop ypoka no ¢usuke. https://www.krippo.ru/.

3. Bce akryanbubie matepuaisl [ A pasmernens Ha caiite ®TBHY «DenepanbHblit HHCTUTYT MeIaroTHYECKUX u3MepeHuit». https:/fipi.ru/.

4. OO0pa3oBaTeabHBINH MOPTAN IS MOJATOTOBKHU K FOCYIapCTBEHHOM HTOrOBOM arTectaimu mo ¢pusmke. Pexxum nocryma: https://ege.sdamgia.ru/,

https://oge.sdamgia.ru/.

5. LearningApps.org — OecruiaTHbIi 1U(GPOBOH pecypc, TMO3BOJSIIOIIUN B HIpOBOM (opMe OCYIIECTBIATh O000OIIEHHE H3YYCHHOTO

Marepuana 1 KOHTpoJib 3HaHui. https://learningapps.org/register.php .
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Hogast otkpbiTas sanmkiaoneaus https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0

Yuurenbckuit moprain. Meroauueckue Marepualisl o ¢pusuke u actpornomuu https://www.uchportal.ru/load/38

6
;
8. Bce o Hayke B MockoBckux mikoiax http://nauka.mosmetod.ru/
9

WurtepaktuBHbie 1abopatopHbie padoThl mo dusuke http://seninvg07.narod.ru/004 fiz_lab.htm

10. Oo6pasoBarenbHas s3kocuctema B 3nanus https://vznaniya.ru/

11. TMomuTexHuueckuit Myseit https://polymus.ru/

12. My3eli  KOCMOHaBTHKH. BupryambHas  3kckypcus  https://russia360.travel/things-to-do/msk/Museums_gall/memorialnyy-muzey-

kosmonavtiki/
13. Buodwusuka https://postnauka.org/themes/biofizika

14. HexkomMmepuecKkuil Hay4HO-TIOMYJISPHBINA MPOEKT «DJIeMEeHThI 00Ol Hayku» https://elementy.ru/

15. Bubnuoteka KHHT IO MOMYJISPHO# nemenTapHoi usuke https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

16. DnexkTpoHHBIM Y4eOHUK O (PU3UKE
https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D
1%8B%D0%B9_%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_ %D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D
0%B8

17. ®wusuka B mkose. Pucynku mo ¢usuke http://markx.narod.ru/pic/

18. Apxus xypHana «Hayka u sxu3ub» https://www.nkj.ru/archive/

19. Bcs ¢usuxka http://www.all-fizika.com/article/index.php?id_article=110

20. BupryanbHbIi My3eill (HH3HUECKOT0 000pyI0BaHHUs My3€iHO-TIeqaroruueckoro komiuiekca «denunke» https://fiz-muz-spb.ucoz.net/

21. Csepx3amaua. Caiit qis yauteneit ¢pusuxu. http://sverh-zadacha.ucoz.ru/index/0-9
22. «®U3TEX perunonam» https://os.mipt.ru/#/
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