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MNOACHUTEJBHASA 3AIIMCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha ypOBHE CpeqHero oouiero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE IOJOXEHMH M TpeOOBaHMM K pe3ylbTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHONM mporpammbl, mpeactaBieHHbx B PI'OC COO, a Ttakxke c  y4eToMm
denepanpHOl paboyeil TporpaMMbl BOCHHUTAHHS W KOHICIIUU MPETNOJaBaHUsl y4eOHOTO
npeamera «®Pusmka» B oOpa3oBareldbHBIX  opraHm3anusx Poccuiickoit  Denepanuw,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl MO (U3MKE HANpaBiICHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
HAY4YHOH KapTUHBI Mupa oOyuaroumxcs 10—11 kmaccoB npu oOyyenun ux ¢uszuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTO moaxoa. [Iporpamma mo ¢gusmke COOTBETCTBYET
tpeboBanusM OI'OC COO Kk MUIaHUPYEMBIM JIMYHOCTHBIM, MPEIAMETHBIM U METaNpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBACT HEOOXOOUMOCTb peaIM3alud MEKIPEIMETHBIX
CBsi3ell (M3MKU C €CTECTBEHHO-HAyYHBIMH YYEeOHBIMH IpeaMeTamMHu. B Hell ompepemsoTcs
OCHOBHBIE LIEIM M3y4eHHS (U3UKM HAa YpOBHE CpeIHEro obmiero oOpa3oBaHUs, TUIAHUPYEMBbIE
pe3yibTaThl OCBOGHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMEeTHble, NpeAMETHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma no ¢pu3uKe BKIIOYAET:

® [UIAHUpPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKM HAa 0a30BOM YpOBHE, B TOM YHUCIIE

IpEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3uKay 1o rojgam oOyyeHusl.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIbI, BEICTYIIAs B KAU€CTBE y4eOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KaroIleM MHpE.
[IkosnbHBIA Kypc (U3MKH — CHCTEMOOOpasyloLMil Uil eCTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, IOCKOJBKY (PH3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOILIECCOB M SBICHHMA, N3y4aeMbIX
XUMHEH, Ouonorueit, gusmueckoid reorpadueit u acrpoHomueil. Vcronp3oBaHHEe W aKTHBHOE
NpUMEHEHHE (U3NYECKUX 3HAHUU OIpenesieT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUI B cdepe DHEpPreTHKH, TPaHCIOPTa, OCBOEHHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepHaJioB C 33JaHHBIMU CBOMCTBaMU U Jpyrux. M3ydyenue Gu3MKU BHOCUT OCHOBHOW BKIJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00ydaromuxcs, B pOpMUpOBaHUE YMEHUN
MPUMEHSITh HayYHBIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEeI0BAaHUI.

B ocHOBY Kypca ¢pu3nKu JUIsl ypOBHS CpeTHEro o0IIero oopa3oBaHus MOJIOKEH Psl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKHU, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca PU3NKU 00beTUHEH BOKPYT
¢uznueckux Teopuil. Bemgymmum B Kypce sBusercs (GOpMHpOBaHHE MPEACTAaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanmuzanysi IpeAnosiaraeT UCIoIb30BaHUE TYMaHUTAPHOTO
noTeHnuan€a GU3N4ecKoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U HKOJIOTUYECKUMU TIPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pU3MKH npeanosaraeT 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn osxonocusayuu peanusyercss MOCPEIACTBOM BBEIEHHUS DIEMEHTOB COJIEp)KaHUs,
MNOCBALIEHHBIX 5KOJIOTHYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyX/1eHus po0eM palroHaILHOTO IPUPOAONIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

CrepKHEBBIMH DJIEMEHTaMH Kypca (M3MKHM Ha YpOBHE cpenHero oOmiero odpa3oBaHuUs
ABIAIOTCA (u3znyeckue Teopuu (GopMUpOBaHUE TPEACTABICHUI O CTPYKType MHMOCTPOCHUS
¢u3udeckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
IPEJCTaBICHUSX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHUH, I ONMCAHMSI €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLECCOB).

CucreMHO-IeTEIbHOCTHBIN MOJX0 B Kypce (PU3MKH peau3yeTcs MPekIe BCEro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAILHON JeATeIbHOCTH oOyuaronmxcs. s 6a30Boro ypoBHs Kypca
(GU3UKK — 3TO HCIOJIB30BAHUE CHCTEMbI ()POHTAJIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOphIE B MIporpamMme 1o (u3MKe OOBbEeIUHEHBI B OOIIMK CITMCOK
YUECHHUECKUX NPAKTUYECKUX padoT. BrlaeneHue B ykazaHHOM IepeyHe J1abopaTOpHBIX padoT,
IPOBOJIUMBIX JJIsi KOHTPOJSI M OLEHKH, OCYIIECTBISICTCS YYaCTHUKAMH 00pa3oBaTEIbHOTO
mpolecca UCXo/ U3 0COOCHHOCTEH MIIaHUPOBAHMS U OCHaleHHs kabunera ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBIaJeHHE OOYUYAIOIIUMUCS YMEHHSMH MPOBOAUTH KOCBEHHBIC H3MEpPEHUS,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MYECKMX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TPOBEpKE
IPEJJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yAENAETCS PELICHUIO0 Pacu€THBIX M KauyeCTBEHHbIX 3aaay. llpu sTom
JUTSL PAaCYETHBIX 33]1a4 IPUOPUTETOM SIBIISIOTCS 33/1a4¥ C SIBHO 33JaHHON (PU3NYECKON MOJEINbIO,
MO3BOJIAIOIINE MPUMEHATh W3YUYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOIO paszena
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3neioB. /s KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBACHEHHE TMPOTeKaHUS (UINYECKUX SBICHUH U TPOIECCOB B
OKpYXarolle >KU3HU, TpeOyromue BbIOOpa (PHU3MYECKOW MOJENHU A CUTYallMH MPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBun c¢ TpedoBanusimu PI'OC COO K MarepualbHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOro mporecca 0a30BBIH ypOBEHb Kypca (PU3MKM Ha YPOBHE CPEIHEro
o0rmiero o0pa3oBaHUs JIOJKEH M3ydaThCs B YCIOBMSX MPEAMETHOro KaOMHeTa (pU3MKH WM B
YCIIOBUSIX MHTETPUPOBAHHOIO KaOMHETA MPEeIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kabunere
(Gu3KMKH 10JKHO OBITH HE00X0IMMOE JTabopaTopHOE 00OPYIOBAaHHUE JIJISl BBIMOIHEHUS YKa3aHHbIX
B TIporpamMme 1o (HU3UKE YUYEHHUYECKUX NPAKTUYECKUX pPaboT M JIEMOHCTPALMOHHOE
00opyI0BaHUE.

JleMoHCTpaniiOHHOE 000py/oBaHWe (OPMUPYETCS B COOTBETCTBUM C TPUHIIMIIOM
MUHHMMAaJIbHON JOCTAaTOYHOCTH M OOECHEeUMBAET MOCTAHOBKY MEPEUUCIIEHHBIX B MPOrpamMMme 110
(Gu3uKe KIIOUEBBIX JAEMOHCTPALUN ISl MCCIIEOBAHUS HM3y4aeMbIX SIBJICHHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaboparopHoe 000OpyAOBaHME ISl YUEHHYECKUX NPAKTHUECKUX padoT (GopMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyuBaeTcs B pacyére OJHOrO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI JIaOOpPaTOpPHOro OOOpPYNOBaHMS JODKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJb30BAaHUHM AHAJIIOTOBBIX U LHU(POBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHIC IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3yUeHHsI (PU3UKH B 00IIeM 00pa30BaHUU SBIISIOTCS:

e (QopmupoBaHuE HHTEpeca U CTpEeMJICHHsS OO0y4aromMXcsi K HaydHOMY H3YYEHHIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJICTABIEHUH O HAyYHOM METOJe TO3HaHUs U (OPMHpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;



¢ (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa H3y4eHHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHHe yMEHUI1 OOBSICHSTD SBJICHUS C UCTIOIB30BaHUEM (DPU3UUYECKUX 3HAHUN U
HAYYHBIX J0Ka3aTEeNIbCTB;

e (QopmupoBaHuE NPEICTABICHUN O POJIU (PU3UKHU VI PA3BUTHUS APYTUX €CTECTBEHHBIX
HaYK, TEXHUKH 1 TEXHOJIOTH.

JlocTikeHne 3THX Leneld 00ecreunBaeTCsl pelieHHeM CICAYIOMMX 3a/1a4 B Ipolecce

U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o0uiero o0pa3oBaHus:

e MnpuoOpeTeHrne CUCTEMBbl 3HAHUN 00 OOIKX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKY 1 2TIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHHE YMEHHIl MPUMEHSATh TEOPETUUYECKHE 3HAHUA I OODBICHEHUS
¢u3nvecKkux SBICHUH B MNPHUPOJNE M JUISI NPHHATUS NPAKTUYECKUX peIIeHUl B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHE CIIOCOOOB pEHICHUs Ppa3IMYHBIX 3a7ad C SIBHO 3aJaHHOW (u3muecKon
MOJIENIBIO, 3a7ad, TOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE CO3JaHue (pu3muecKon
MOJIEJIH, aJIeKBaTHOM YCIIOBUSM 33]1a4H;

® [OHMMaHHE (PU3MUYECKUX OCHOB M NPUHIUIIOB JCWCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPY>KAIOIIYIO CPEY;

® OBJAJICHHE METOAAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M MPOBEICHUS (PU3NYECKUX
SKCIIEPUMEHTOB, aHaJM3a M  UHTEpHpeTanud  HHQOpPMAIMH,  OMNpeesIeHUs
JIOCTOBEPHOCTH IMOJIYYCHHOTO Pe3yiIbTaTa;

® CO3JaHUE YCIOBUH ATl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEN0BATENLCKON, TBOPUECKOMN
JEeSITeTbHOCTH.

Ha u3yuenue ¢usuku (06a30BbIi YpOBEHb) Ha YpOBHE CpPEAHEro 00Iero oOpa3oBaHMs
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEIII0).

[Tpennaraemslii B mporpamme 1o Gpu3MKe nepeueHb JJabOpaTOPHBIX U MPAKTUYECKUX PaboOT
SIBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JeJaeT BBHIOOp TMPOBENCHHS JaO0OpaTOPHBIX paboT |
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COAEPXKXAHUE OBYYEHUSA

10 KITACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOI'O MO3HAHMS
®usuka — Hayka o npupone. Hayunsle MeTonbl NO3HAHUS OKpysKarouero mupa. Poib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue pusnueckux sBieHu U nporecco. Hayunesle runoressl. dusnyeckue
3aKOHBI ¥ TeOpHUH. [ 'paHUIIbl TPUMEHUMOCTH (pU3MUYECKHX 3aKOHOB. [IpHHIINUIT COOTBETCTBHUSL.

Ponp u mecro ¢usuku B (OPMHPOBAHHMM COBPEMEHHON HAy4YHOH KapTHHBI MHUpa, B
IIPAaKTUYECKON JEeATEIbHOCTH JIIOIEH.

Llemoncmpayuu
AHaznoroBblie U TU(POBBIE H3MEPUTETBHBIC PUOOPHI, KOMITBIOTEPHBIC JATYUKH.

Pa3gen 2. MexaHuka
Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHe. OTHOCHUTEIBHOCTh MEXAaHMYECKOro JBHKeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHss CKOPOCTh, MTHOBEHHAss CKOPOCTb) U YCKOpPEHHE
MaTepUaJIbHOM TOYKH, UX MPOEKIIMH HA OCU CUCTEeMbl KoopauHat. CloKEeHHE MepeMEIIeHUN U
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTU
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUS MAaTEPUAIIBHON TOUKU OT BPEMEHH.

CBo0OonHoe azieHne. Y CKopeHue CBOOOTHOTO MaIeHUsI.

KpuBonuneriHoe nBuxeHue. [[BH>KeHME MATepHAIbHOM TOYKM 110 OKPYKHOCTH C
IIOCTOSIHHOW 10 MOZYJI0 CKOpPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAss CKOpocTh. llepuon u
yacTtoTa oopanienus. L{eHTpocTpeMuTenbHOe YCKOPEHHE.

TexHu4YecKkne yCTPOWCTBA H MPAKTUYECKOE MPUMEHEHHWE: CIHUJIOMETpP, JBHKECHUE
CHApSJIOB, LIEMIHBIE U PEMEHHBIE NIEPEIaYN.

Llemoncmpayuu

Mopenp cucteMsl OTCYETA, WILTFOCTPALIAS] KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanue MBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue ten B BO3yX€e U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmtoienue nBukeHus Tena, OpOIIeHHOTO MOl YIJIOM K TOPU30HTY M TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

Hanpasnenue ckopocTu npu IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomuol

N3ydenne HEpaBHOMEPHOTO IBUKEHHUS C LIEJIbIO0 ONPEAEIEHUS MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHONIEHUS ~ MEXIAYy  NyTSAMH,  IPOWJEHHBIMH  TEIOM  3a
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKA BPEMEHHM IMPU PaBHOYCKOPEHHOM JIBUKEHHH C
Ha4yaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune nBUKEHUS IapUKa B BI3KOM KUIKOCTH.
W3ydeHue NBI>KEHUS Tea, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuka



ITpunuun otHocutensHOcTH [Manuites. Ilepsbiit 3akoH HeroToHa. MIHEpLmanbHbIe CUCTEMBI
OTcuéra.

Macca Tena. Cwuma. Ilpunuun cyneprio3unmu cuil. Bropoit 3akon Hprorona st
MarepuanbHOU Touku. Tpernii 3akoH Hpl0TOHA [UIsl MaTEpHATIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena.

Tpenue. Bunbl Tpenus (mokosi, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koagpuuuent tpenus. Cuna conpoTuBiIeHUs
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[TocTynaTensHOE M BpamaTeabHOE IBUKEHHUE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT cuibl OTHOCUTENBHO OCU BpameHus. Ilmedo cunbl. YcnoBus paBHOBecus
TBEPJIOTO TENA.

TexHuueckue YCTpPONCTBA M IPAKTUUYECKOE IPUMEHEHUE: IOJUIMITHUKY, IBUXKECHHE
VCKYCCTBCHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHne uHepUUu.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEl.

Bropoii 3akon HeroTona.

HN3zmepenue cu.

CnoxeHnue cui.

3aBUCUMOCTb CUJIBI YIPYTOCTHU OT J1e(OpMAaLHH.

HeBecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U 1A ICHUU.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBecUs TBEPAOTro Tena. Buasl paBHOBECH .

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHue aBuxeHUs OpycKa 10 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOLUIUMX B IPY)KMHE U PE3HMHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycioBUi paBHOBECHUS TBEPAOIO TENA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonwt COXpaHenusn 6 mMexanuke

Hmnynbc MaTepraabHON TOUKH (Tena), CHCTEMbl MaTepHaIbHBIX TOUeK. IMIyJIbC CUIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuipl. MOIIHOCTE CHJIBL

Kunernueckas sHeprus matepuaibHOW Toukd. Teopema 00 M3MEHEHUH KHUHETHYECKON
JHEpPIruHu.

[TorennmanbHas sHeprus. [loTeHnmanpHas sHEprus yrnpyro 1eopMUpOBaHHOMN MPY>KUHBIL.
[ToreHunanbHas SHEprus Tenaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[ToreHunanbHble U HEMOTEHLIMATIbHBIE CHIIBI. CBSI3b pabOThl HEMOTEHIUAIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON SJHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHMSI MEXAHUYECKOW dSHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBa M MPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE ABMXKEHNE.

[Tepexon MOTEHIMAIIBLHOM SHEPTUU B KHHETUUYECKYIO U 00paTHO.



Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

W3ydeHne abCONIOTHO HEYNPYTOro yaapa C IMOMOIIBI0 JBYX OJWHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW HHEepruH Tela Ha
IIpUMeEpE PacTsHKEHUsI pE3UHOBOTO JKI'yTa.

Pa3nen 3. MosekyJ/isipHasi pu3MKa M TEPMOIMHAMUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETHYECKON TEOPUHU U UX ONMBITHOE OOOCHOBAHUE.
bpoynoBckoe nBwxkenue. duddys3umsa. Xapaktep HBWKCHHS UM B3aUMOJCHCTBUS YaCTHIL
BemecTBa. MoJiend CTPOCHHS Ta30B, KUIKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojenend. Macca um pazmepbl Mosiekyid. KonudecTBo BemiecTna.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogenbs upeanbHoro raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KHUHETUYECKOW TEOpHUU
uaeaNbHOro rasza. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHed KUHETUYECKOW SHEpPruu
TEIJIOBOTO JIBMKeHMs d4actul ra3a. lllkama temnepatyp KenbBuna. ['a30Bble  3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeacTaBiIeHHe U30IPOILIECCOB: H30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPOICTBA U MPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITe, JOKa3bIBAIONIME JWCKPETHOS CTPOCHHE BemIecTBa, (oTorpaduu  MOJIEKYI
OPraHUYEeCKUX COCTUHECHUH.

OnbiThl 110 11 GY3UU KUIKOCTEH U ra30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mognens oneita IllTepHa.

OnBITHI, JOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBUSI.

Moienb, WILTIOCTPUPYIOLIAS TPUPOLY AABJICHHUS I'a3a Ha CTEHKH COCY/a.

OMBITHL, WUTIOCTPUPYIOIINE YPaBHEHNE COCTOSIHUS UJ1€aJIbHOTO T'a3a, M30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHuvie pabomol

Ornpenenenne Macchl BO3JyXa B KJIACCHOW KOMHAT€ HAa OCHOBE H3MEpEHUU 00BhEMa
KOMHATBHI, IABJICHHS M TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEXAY NTapaMETPAMU COCTOSTHUS pa3peKEeHHOTO ra3a.

Tema 2. Ocnogbl mepmoOuHamuKu

TepMonnHaMuueckass cUCTeMa. BHyTpeHHss 3HEprusi TEPMOJUHAMHYECKONH CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabota. BHYTpeHHss sHeprus 0JHOATOMHOIO
U7eanbHOro raza. Buasl Teronepenaun: TeIONPOBOAHOCTh, KOHBEKLIUS, H3Ty4eHHE. Y AeTbHas
TEIUIOEMKOCTH BellecTBa. KoM4yecTBo TEMIOTHI IPU TEIUIONEPEIAUE.

[Tonstue 00 ammaGatHOM mponecce. I[lepBblii 3akoH TepMmoauHamMuku. IIpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I padudeckas unTepnpeTanus padoThl rasa.

Bropoii 3akoH TepmomHamMuky. HeoOpaTUMOCTh MpO11eCcCOB B MPHPOJIE.

Tennobie MamuHbL. [IpuHIUIBL AeHCTBUS TeIUIOBBIX ManiuH. [IpeoOpa3oBaHus sHepruu B
TeroBeIX MamuHax. KoaddumuenT monesnoro neiictBust temoBoi mamuHbl. [{ukn Kapuo u
ero Kod(hPuIMEeHT MoJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETHUKH.



TexHuueckue yCTpOIICTBa M  IPAKTUYECKOE IPUMEHEHHUE: JBUraTellb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

M3MeHeHne BHYTpEHHEW HSHEPruM Teja IMPH COBEPUICHWH DPAOOTHI: BBUIET MPOOKH M3
OYTBUIKH TIOJl JIEHCTBHEM C)KaTOr0 BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIieparypsl) Teja pu Terionepeaaye.

OnpIT 0 aAMa0aTHOMY PacIIMPEHHIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mozenu napoBoii TypOUHBI, IBUTaTeIIsl BHYTPEHHETO CrOPAHUs, pEAKTUBHOTO JIBUTaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomel

W3mepenue yaenbHON TEIUIOEMKOCTH.

Tema 3. Azpeeamubte cocmosHus eeugecmaed. Da3zoevle nepexodbl

[TapooOpa3oBanne wu KoHAeHcamwms. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHTEJIbHAS BJIAXKHOCTh BO3Ayxa. HaceleHHbIi nap. Y aenpHas TemioTa napooOpa3oBaHMUs.
3aBUCUMOCTH TEMIICPATYPhI KUIICHUA OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amop@uble Tena. AHU30TPONHMS CBOMCTB KPUCTAJLIOB.

Kunkue xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBieHue M KpucTaluM3anus. Y aenbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHue TerIoBoro dananca.

TexHuyeckue ycTpoWCTBa W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U ICHUXPOMETD,
KaJIOpUMETpP, TEXHOJOTMU TIOJIyUCHHUS COBPEMEHHBIX MaTepualoB, B TOM  4YHUCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HaCBIIICHHBIX MTapOB.

Kunenue rpu noHnKeHHOM JaBJICHUU.

Crioco0bl U3MEpEHUs BIAKHOCTH.

HabGmronenue HarpeBanus ¥ MJIaBICHUS KPUCTALTUYECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHuvie pabomol

N3MepeHne OTHOCUTENIBHOM BIaXKHOCTH BO3yXa.

Pa3nen 4. JnekTpoauHaAMHUKA

Tema 1. dnekmpocmamuka

OnekTpuzauust Tesl. ONEeKTpudeckuil 3apsa. JlBa Buaa SJIEKTPUUECKHUX 3apsioB.
[TpoBOTHUKY, AMAIEKTPUKH U TTOIYIIPOBOAHUKH. 3aKOH COXPaHEHHS DIIEKTPUUIECKOTO 3apsijia.

B3aumoneiictBue 3apsnoB.  3akoH  Kynona. TouedHbIl  3J€KTpUUECKMM  3apsl.
OnexTpudeckoe mone. Hampsok€HHOCTh AJIEKTPHUYECKOro Mol [IpuHIMIT Cynepro3uium
AIIEKTPUUYECKUX NOJeH. JIMHIM HanpsHKEHHOCTHU SIIEKTPUUIECKOTO TOJIS.

PabGora cunm oanektpocrarmuyeckoro mois. [loTeHuman. Pa3HOCTP  MOTEHIMAJIOB.
[TpOBOTHUKY M JUAICKTPUKHU B DJICKTPOCTATHUECKOM ToJIe. J{MaeKTprudecKkast IpOHUIIAeMOCTb.

OnekTpoéMKocTh. KonaeHcaTtop. DJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. JHEPrus
3apsHKEHHOTO KOH/IEHCAaTopa.

TexHuueckue ycTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETP,

JIEKTPOCTATUYECKAs 3alUTa, 3a3€MJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KONUPOBAJIbHBIN
anmapar, CTpyUHBIN PUHTED.



Jlemoncmpayuu

Y CTpOUCTBO U IPUHLIMII ACUCTBUSA 3JIEKTPOMETPA.

B3anmoneincTBue HadIeKTPU30BAHHBIX TEIl.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEIL.

IIpOBOIHUKY B JIEKTPOCTATUYECKOM I10JIE.

DNeKTpoCTaTUYECKas 3allUTa.

JIM3IIEKTPUKH B 2JIEKTPOCTATHYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH  IIJIOCKOTO  KOHAEHCAaTopa OT IUIOIAAM  IUIACTHH,
PACCTOSIHUA MEXAY HUMH U TUAIEKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHJIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomel

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannstit Inekmpuyeckuit mok. Toxu 6 paznuunsix cpedax

DNEKTPUYECKUN TOK. Y CIIOBUS CYLIECTBOBAHMS 3JIEKTPUUYECKOrO TOKA. MICTOUHMKHU TOKa.
Cuna toka. [locTosIHHBIN TOK.

Hanpsxenue. 3akon Oma 11 ydacTka 1enu.

OneKkTpuyeckoe COIPOTHUBIICHHE. VY nenpHOE COIPOTHUBIIEHHUE BEILIECTBA.
[TocnenoBarensHOE, MapajlieIbHOE, CMEIIAHHOE COEIUHEHHNE IIPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIenna. MOIHOCTD 3JIEKTPUYECKOTO TOKA.

DeKTpOIBMKYILAsl CHJIa U BHYTPEHHEE COIPOTHUBIICHHE HCTOYHUKA TOKA. 3akoH OMa /11t
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNEeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJIOB. 3aBUCUMOCTh COIPOTUBIICHUS METAIITIOB
oT Temreparypsl. CBEpXIPOBOIUMOCTb.

DneKTpUuecKuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M INPUMECHas MPOBOJUMOCTb  IOJYHPOBOAHUKOB.
CaoiicTBa p—n-nepexona. [lonynpoBoaHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKU TOK B PACTBOpAaX M pacIjiaBax AJIEKTPOJIUTOB. DIEKTPOIUTHUECKAS
JMCCOIMALIUsS. DIIEKTPOIIN3.

DneKTprUuecKuil TOK B razax. CaMoCTOSTeNIbHBIN U HECAMOCTOSATENbHBIN pa3psia. MomHUsL.
[Tnazma.

TexHuueckue YyCTpoiCTBA W TNPAKTHUYECKOE IPUMEHEHHE: aMIEpPMETp, BOJIBTMETD,
peocTar, HCTOYHMKHM TOKa, DJEKTPOHArpeBaTelIbHble MPUOOPBI, SIEKTPOOCBETUTEIbHbIE
npubOpsl, TEPMOMETP CONPOTHUBICHMS, BaKyyMHBIH AHOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN JTNOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepeHue cuiibl TOKA U HaNpsHKEHUS.

3aBUCUMOCTb CONPOTUBJICHUS LMIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOIMIAAN
HONIEPEYHOI 0 CEYEHUS U MaTepuana.

CMelmaHHOE COEJMHEHNE ITPOBOIHUKOB.

[Tpsimoe M3MepeHHe ANEKTPOABIKYILEH cuibl. KOpoTkoe 3aMblkaHME TaJlbBAHMUECKOTO
AJIEMEHTA U OLIEHKa BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCHUMOCTh COIPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3ps 1 MPOBOJUMOCTD BO3AYXA.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul



W3yueHue CMEaHHOrO COEIMHEHNS PE3UCTOPOB.

W3MmepeHne  NEKTPOABMIKYILEH CHJIBl HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTHBIICHUSI.

Habmroienue snexrpomnusa.

Me)KI[peIlMeTHLIe CBA3U

Uzyuenue kxypca ¢usuku 06a3oBoro ypoBHA B 10 kiacce OCYIIECTBISIETCS € Y4YETOM
COACPIKATCIIbHBIX MCEKIIPEAMCTHBIX CBsI3EH C KypCaMu MAaTCMAaTUKH, 6I/IOJIOFI/II/I, XHUMHUH,
reorpauu ¥ TEXHOJIOTHU.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C HW3YYEHHEM METOJOB HAyYHOTO IMO3HAHUS:
ABJICHUE, Hay4yHbIH (akT, rumore3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHUE,
AKCIEPUMEHT, MOJICIUPOBAHUE, MOJIEINIb, U3BMEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl YpaBHEHMH, JuUHEWHas (yHKuus, mnapabona,
runep0Ooia, ux rpauku U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIMU: CHHYC, KOCUHYC, TAHT€HC,
KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX MPOCKUMU HA OCH
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

buonocus: mexanudeckoe IBUMKEHHE B KHUBOU mpupoze, nuddysus, ocmoc, TErmiooOMeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJIEKTPHUUECKHUE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, KUIAKOCTEH W Ta3oB, AJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJlbBaHUKA.

l'eocpaghus: BnaxxHOCTh BO3/LyXa, BETPBL, 0ApOMETP, TEPMOMETP.

Texnonoeus: peoOpa3oBaHue JBMKEHUH C UCTIOIB30BAHUEM MEXAaHH3MOB, YUET TPEHUS B
TEeXHHUKE, TMOIIMITHUKH, HCIIOJIb30BAaHME 3aKOHA COXpPaHEHUs HMITyJbCca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBUTATeNlb BHYTPEHHEro CropaHusi, MapoBass TypOuHa, OBITOBOU
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUN MOJIYYEHHsS] COBPEMEHHBIX MAaTEpUANIOB, B TOM YHUCIIE
HAaHOMATEpPUAJIIOB, M  HAHOTEXHOJOTHMH,  DJJEKTPOCTAaTHYECKas  3aluTa,  3a3eMJICHUE
ANIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIH TPUHTEP, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE PUOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3znen 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe noe. I1eKmMpoMazHUMHAA UHOYKUUA

IlocTostHHBIE MarHuThl. B3auMomelcTBHME INOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprno3unuy MarHUTHBIX MTOJIEH. JIMHNKM MarHUTHOM
nHAyKIun. KapTuHa TMHUN MarHUTHOW MHIYKIUH ITOJISI IIOCTOSIHHBIX MAarHUTOB.

MarauTHoe 1noJjie MpPOBOAHMKA ¢ TOKOM. KapTWHa NMHMI MHAYKLIMU MarHUTHOIO IOJIS
JUIMHHOT'O IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBIEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMoaericTBue MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBiieHHE. J[BMI)KEHHE 3apsyKeHHOM 4YacTHIbI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne oSneKTpoOMarHMTHOW MWHAYKIUU. [IOTOK BEKTOpa MarHUTHOM WHAYKIHH.
DONEeKTPOABMKYIIAs CUjla MHIYKIMH. 3aKOH 3JIEKTpOMarHUTHON uHAyKiuu dapanes.



BuxpeBoe anexTpudeckoe moje. DNEKTPOJABIKYIIAs CHJIa MHAYKIUUA B MPOBOJHHUKE,
JBIKYIIEMCS TIOCTYATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBJIeHHE CAMOMHAYKIIMU. DJIEKTPOABUKYILAS CHUJIA CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIEKTPOMArHUTHOE T0JIE.

TexHudyeckne yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHhI, JICKTPOJIBUTATENb, YCKOPUTEIHN JIEMEHTAPHBIX YaCTHUI, MHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOIO MTy4YKa MAarHUTHBIM ITOJIEM.

JIvHUY MHIYKIMY MarHUTHOTO TIOJISL.

B3aumoneiicTBre 1BYX MNPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

HetictBue cuibl JIopeH1ia Ha MOHBI AJIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

[TpaBuino Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHJIbI UHAYKIUU OT CKOPOCTH M3MEHEHUsI MarHUTHOIO
MOTOKA.

SIBneHne caMOUHYKIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomol

W3yueHne MarHuTHOTO IOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3gen 5. Kosre0anus ¥ BOJHBI

Tema 1. Mexanuueckue u JdJIeKmpomazHumHsle Konebanus

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. [apmoHMueckue
koneOanus. Ilepuon, uactora, ammuutyaa U (aza kosebaHuil. IlpyXHHHBII MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE rapMOHHMYECKHX KkojeOaHuil. [IpeBparienue sHepruu
IPU TAPMOHUYECKUX KOJICOAHUSX.

Konebatenbubiii KOHTYp. CBOOOIHBIE 3JIEKTPOMarHUTHbIE KOJ€OaHUS B UACATBHOM
KOoe0aTeJIbHOM KOHType. AHAJOTUS MEXIy MEXaHWYECKUMU M 3IIEKTPOMATrHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHMs SHEPrUM B UJCAbHOM KOJeOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aryxarolux KoyiedaHusaX. BoIHYKIeHHbIE MEXaHUUYECKHE KOIeOaHMUs.
Pe3onanc. BeiHyX/1eHHBIE 3]IEKTPOMAarHUTHbIE KOJIEOAHUs!.

IlepemenHbiil Tok. CHHYCOMTANBHBINA MEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMITITUTYAHOE U IEHCTBYIOIIEE 3HAUYEHUE CUJIbI TOKA U HATPSIKEHUS.

Tpancopmarop. IlponsBoactBo, nepegaya U NOTpPeOIEHUE DIEKTPUUYECKOM SHEPIHH.
OKOJIOTMYECKHE PHUCKM TIPU IPOU3BOACTBE dJeKTpodHepruu. KynbTypa wucnosb3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHu4eckne yCTpOMCTBA M MNPAKTUYECKOE MPHUMEHEHHE: JIIEKTPUYECKU 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu



HccnenoBanue mapamMeTpoB KojaeOaTeIbHONW CUCTEMBI (MIPYKUHHBIA HIIM MaTeMaTHUECKUI
MAasiITHUK).

Habmronenune 3aTyxaronmx KoJieOanui.

HccnenoBanue CBOWCTB BBIHYKJICHHBIX KOJICOAHUH.

Hab6nonenue pezonanca.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJICOAHMUS.

OcumiutorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKA UM HAlpsDKEHMsT OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mocienoBaTeNbHOM COEAMHEHUH PE3UCTOpa, KAaTYIIKM MHAYKTHBHOCTH M
KOHJIEHCaTopa.

Mopnenb TMHUY 3IEKTPONEepeIayn.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEpHO/ia MaJIbIX KOJIeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue IEpEMEHHOIO TOKa B LENM M3 IOCIEIOBAaTEIBHO COEOUHEHHBIX
KOHJCHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHDbBLE 60IHbL

MexaHnueckue BOJIHBI, yca0BHs pactpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
U JuHa BoiHBL [lomepeuHble W TMpOAONbHBIE BOJHBL MHTepdepeHuus u mudpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKoCTb 3ByKa. Bricota ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. Y CJIOBMSI W3JIydEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTanus BektopoB E, B, V B asnextpomaruutHoil BosHe. CBOMCTBAa 31€KTPOMArHUTHBIX
BOJIH: OTpaX€HME, MpelloMJIeHue, mnoisgpuzanus, audpaxnus, wuHTepdepeHuus. CKOpOCTb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J€KTPOMAarHUTHBIX BOJH. [IprMeHEHHe 3JIEKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpyHIMIIBI paiuOCBA3H U TeNeBUIeHUs. Pagnonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl.

TexHHueCcKnue ycTpOWCTBAa M NPAKTUYECKOE NMPUMEHEHHUE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAMIIMHE, pajap, paguoNpUEMHHK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTPaHEHHUE TTOTIEPEUHBIX U MPOOIBHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

HaOGnronenue oTpaxkxeHus 1 NpeIoMIICHHSI MEXaHUYECKUX BOJIH.

Habmonenne uareppepeHunn u AMPpakiui MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOW M YacTOTOU
KoJIeOaHuH.

HccnenoBanre  CBOMCTB  AJIEKTPOMAarHWTHBIX ~ BOJIH:  OTPaKEHUE,  IPEJIOMIICHHE,
noJisipu3anus, tudpakuus, HHTephepeHIus.

Tema 3. Onmuxka

['eomeTpuueckas onrtuka. [IpsimonanHeitHOe pacripocTpaHeHHE CBETa B OJJHOPOJIHOM Cpejie.
JIyd cBera. ToueuyHsblli HICTOYHUK CBETA.



Otpaxenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue HM300paKeHUH B IUIOCKOM
3epKae.

[Ipenmomnenue cBera. 3aKoHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA MOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. I[IpenenbHbli yroa MOJHOTO BHYTPEHHETO
OTpa’KEHHUSL.

Hucnepcus ceera. CinoxHbIi coctaB Oenoro cseta. L{Ber.

CoOuparomiue u pacceuBaroiue JHUH3bl. ToHkas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKas Cuila TOHKOM JuH3bL. [locTpoenune n3odpakeHuil B cOOMpArOIUX U pacCEUBAIOIINX
nuH3ax. QopMyIia TOHKOM JIMH3bL. Y BEIMYECHHE, 1aBAEMOE JIMH30M.

IIpenensl NPUMEHUMOCTH F€OMETPUUECKON ONTUKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBUS
HaOJI01€HUS] MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTUHE OT JIByX CHUH(a3HBIX
KOTE€PEHTHBIX HCTOYHHKOB.

Hudpakuus cBera. JludpakunonHas pemérka. YcioBue HaONIOJCHHMS TJIaBHBIX
MaKCHUMYMOB IIpH [aIEHUH MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Monspuzanus ceera.

TexHuueckue ycTpoWcTBa M IPaKTUYECKOE IPUMEHEHHE: O4YKH, JIyna, (oToammapar,
IPOEKIMOHHBIN anmapar, MHKpPOCKOIl, TEeJIEeCKOI, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAS
pewéTka, NoJIsIpouI.

Jlemoncmpayuu

[TpsaMonuHeiiHOe pacnpocTpaHeHHe, OTpakeHUEe U IpejomieHue cBera. OnTuyeckue
pUOOPHL.

[TostHOE BHYyTpeHHEE OTpakeHre. Moziesib CBETOBOAA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3aX.

Mopenu MEKPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHm cpera.

Habmonenue nudpakiuu cera.

HaGnronenue nucrnepcuu cBeTa.

[TosryueHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[TosryueHue criekTpa ¢ HOMOIIbIO TU(PPAKIIUOHHOMN PEIIETKH.

Habmronenne nonsipusanuu cera.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

UccnenoBanue cBOWCTB M300pakKeHUI B JIMH3AX.

HaGnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crienUAIBLHON TEOPUN OTHOCUTEIBHOCTH
I'paHuIpl NPUMEHMMOCTH Kjaccuueckoil mexaHuku. [locTymarel cnenuanbHOM Teopuu
OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBE€Ta B BaKyyMe, IPHUHLUI
OTHOCHUTENIBHOCTH DWHIITENHA.
OTHOCHTENBHOCTH OTHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHHU U COKPAILCHUE JJINHBI.
OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHILIBI.
CBs13b MACCHI C SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPTHs ITOKOSI.

Pazgen 7. KBantoBas ¢pusnka



Tema 1. Inemenmol KGAHMOBOI ONMUKU

®otonbl. @opmyna [Inanka cBsi3u 3HEpruM (POTOHA € €ro YaCTOTON. DHEPTUs U UMITYJIbC
doroHna.

OtkpeiTue u wuccienoBanue (Goroddpdexra. Onwvitet A. I. CroneroBa. 3aKoHBI
dotordpdekra. YpaBuenue DitHmreitHa 115 hoTodpdekra. «KpacHas rpanumna» dpotodrddekra.

Hasnenue ceera. Onbitel [1. H. JIeGenena.

XHUMHUYECKOE IECTBUE CBETA.

TexHuyeckue yCTpONCTBA M MPaKTHUYECKOE MpUMEHEHUe: (OTOIEMEHT, (POTOJATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®otodaddeKT Ha yCTaHOBKE C IIUHKOBOU TIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gorodddekra.

Cseronuo.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnsiTel Pezepdopna no paccesnuro o -uactuu. Ilnanerapnas
Mozenb atoMa. Ilocrynarsl bopa. U3nyuenue u nornomenue GoTOHOB MpHU MEPEXo]e aToMa ¢
OJIHOTO YpOBHSl 3Hepruu Ha Apyroil. Buael cnektpoB. CHEKTp ypOBHEM »HEpruM aToma
BOJIOPOJIA.

Bonnossie cBoiicTBa yactuil. Bonnsl ae bpoiina. KopnyckyispHO-BOJIHOBON Tyain3Mm.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.

TexHHUeCcKne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHWE. CHEKTPAJIBHBIM  aHaIu3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monuenb onbita Pesepdopra.

Omnpenenenne QJIMHBI BOJIHBI JIa3epa.

Habmronenne nuHeivaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol

HaOmro1enre muHeyaToro CrekTpa.

Tema 3. Amomnoe s0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXKHOCTH  CTPOECHHA  sfpa. OtkpeiTHE
pannoakTuBHOCTH. OnbIThl Pe3epdopaa no onpeneneHnto cocraBa painoaKTUBHOTO U3ITy4YEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3aydeHus. BnusHue pagnoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTtkpbiTHEe TMpoTOHa M HelTpoHa. Hyxionnas mopnens siapa I'eiizenOepra—lIBaneHko.
3apsn sinpa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaza. ['amma-uzinydeHue. 3aKoH
PaarOaKTUBHOIO paciaja.

OHeprus CBs3U HYKJIOHOB B sape. AnepHbie cuiibl. [ledext maccsl sapa.

Snepusle peakunu. [lenenue u CUHTE3 SO€ED.

SAnepuniii peakrop. TepmosinepHblii cunTe3. IIpoOieMbl M TEpCHEKTHBHI SACPHOM
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.

OnemeHTapHble YacTULbl. OTKPBITHE TIO3UTPOHA.

MeTozab! HaOMIOJEHUS U PETUCTPALIMU AJIEMEHTAPHBIX YaCTHUII.

@®yHaamMeHTalbHbIe B3auMoecTBus. EAMHCTBO pu3ndeckoit KapTHHBI MUpa.



TexHudeckue yCcTpoMCTBa M IPAKTUYECKOE NPUMEHEHME: IO3UMETp, KaMmepa Buibcona,
SZIepHBINA peakTop, aToMHasi bomoa.

Llemoncmpayuu
CuéTunK HOHU3UPYIOUIUX YaCTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopisie pabomol
HccnenoBanue TpEKOB YacTull (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Oranbel pa3Butus acTpoHoMuu. llpuxiiagHoe W MHpPOBO33pEHUECKOE 3HAYEHME
ACTPOHOMMUH.

Bup 3Bé3anoro neb6a. Co3pesnus, sipkue 3BE3/bl, IJIAHETHI, UX BUAMMOE JBH)KEHUE.

Conneunas cucrema.

Connue. Conneuynast akTuBHOCTb. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTepUCTUKHU. JluarpaMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
IJIaBHOM TOCJENOBAaTEIIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUISl 3BE3] TJaBHOU
nocjeaoBarenbHOCTH. BHyTpeHHee crpoeHne 3BE3n. CoBpeMEHHBIE MPEACTABICHUSA O
IPOUCXO0XKACHNUHU U 3Botolu CoslHLA U 3BE3]1. DTarnbl )KU3HU 3BE3 L.

Muneunsiii [1yTe — Hama ['anaktuka. [lonoxenue u nprxenne Connua B ['anaktuke. Tunsl
rajlakTuk. PajmoranakTiukuy u kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacummpenue Bceenennoil. 3akon Xa006ma. PazOeranue ranaktuk. Teopus
bonbuioro B3psiBa. PenukToBoe U3ydeHHe.

Macmrabnast ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpodiaeMbl aCTpOHOMHUH.

Yuenuueckue nabnooenus

HaGnroneHuss HeBOOPY>KEHHBIM TJ1a30M C MCIIOJIb30BAaHHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OIIPEICIIEHUS TI0JIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noiymapus u sipkue 3BE3/1bI.

HaGnronenus B teneckon Jlynsl, mnaner, Maeunoro Ilyru.

O06o01maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHUM B 3KOHOMHUYECKOM, TEXHOJOTHYECKOM, COIMaIbHONH H
THUYECKON cdepax JeATEIbHOCTH 4YeJIOBEKa, pOJib W MECTO (U3UKM U acCTPOHOMHUU B
COBPEMEHHOM HayyHOW KapTHMHE MHpa, poJib (QU3NYecKol Teopun B (POpPMHUPOBAHUU
npejcTaBiIeHuit 0 pu3nyeckol KapTHHE MUpa, MECTO (pU3MUecKOl KapTHHBI MUpPaA B OOLIEM psiiy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3M

N3zyuenne xypca ¢usuku 6a3zoBoro ypoBHsS B 11 kiacce ocymIecTBIsSETCS € y4€TOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMu MaTeMaTuKH, OWOJIOTUH, XHMMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie NOHAMUSL, CBI3aHHBIE C U3yYEHHEM METO/IOB HAYYHOTO MO3HAHMSL:
SBJICHME, HaY4HbIM (akt, rumoresa, (uznyeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOJCHHE,
AKCIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peuienne CUCTEMBbI ypaBHEHHH, TPUTOHOMETPHUYECKHE (YHKIMU: CUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIIMH Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIE AJIEMEHTApHbIX (YHKIUH,
MpU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAU TUIOCKUX QUTyp U 00bEMa Tel.



buonocus: snextpuueckue SBICHUS B KUBOW MPHUPOJE, KOJeOATEIbHBIE JBIKCHUS B
JKUBOU TIPUPOJE, ONTHUYECKHUE SIBIICHUS B JKUBOW IPUPOAE, NCHUCTBHUE paJUallUd Ha IKUBBIC
OpraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TCJII, MCXAaHHM3MBI 06pa30BaHI/ISI KpHCT&JIJIH‘IGCKOﬁ peﬂléTKI/I, CHCKTp&JIBHBIfI

AaHaJIN3.

l'eoepaghus: marmuTHEIE TOMIOCA 3EMITH, 3aIE)KH MATHATHBIX Py, POTOCHEMKA 3eMHOM
IIOBEPXHOCTH, NPE/ICKA3aHUE 3EMIIETPSCCHUH.

Texnonocus: JMHUH aJIeKTpornepeaady, reHepaTop IIEPEMEHHOTO TOKa,

JIeKTPOABUTaTEeNb, WHIAYKIMOHHAS Teuyb, pajgap, paguonpuéMHUK, TeJNEeBU30p, aHTEHHA,
tenedon, CBU-nieus, NpoeKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJTHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro npeamera «dusmka» Ha ypoBHE CpeaHEro olmiero oopa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHXKEHHE  CICAYIONIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JlngHOCTHBIE pe3yNbTaThl OCBOEHUs Yy4eOHOro mpenmera «DPu3MKa» AOJKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAllMi, IO3UTHUBHBIX BHYTPEHHUX
yOXKIICHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUHCKOro  00IIecTBa,
pacuMpeHre >KM3HEHHOTO OMNbITa M OIbITa ACATEIHLHOCTH B IMPOIIECCE pealn3allii OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIHLHON IEATETLHOCTH, B TOM YUCJIE B YaCTH:

1) rpakaIaHCKOT0 BOCIIMTAHUS:

COPMHUPOBAHHOCTh ~ TPAXKTAHCKOM  IMO3UIMH  OOYYAIOMIETOCS KaK aKTHBHOTO U
OTBETCTBCHHOI'O 4JICHA pOCCHﬁCKOFO O6H.I€CTB8.;

MNPUHATHC TPpAaIUIHUOHHBIX O6IlIe‘IeJ'IOBe"ICCKI/IX FYMAHUCTHYCCKUX U NCMOKPATHUUYCCKHUX
IIEHHOCTEM;

TOTOBHOCTb BCCTH COBMECTHYIO ACATCIIBHOCTHL B HHTCPCCAX TPaAXKIAAHCKOI'O O6HICCTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHHU3AIINH;

YMCHUC B3aHMO,Z[CI>'ICTBOBaTB C COLUAJIbHBIMU HHCTUTYTAMH B COOTBCTCTBUU C HX
(GYHKIUSAMU U Ha3HAUCHUEM;

T'OTOBHOCTbH K FYMaHHTapHOﬁ u BOHOHTépCKOﬁ ACATCIIBHOCTH,

2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUICKON TPa’KAAHCKOM MASHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSAM POCCHMCKHUX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIUTAHMA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOT O MIOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAlLIUIO M PUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJI€ B IEATEIbHOCTH YUEHOTO;

0CO3HAHME JINYHOT'O BKJIaJia B IOCTPOCHHUE YCTOHYMBOI0O Oy IyIIero;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIFOYas 3CTETUKY HayYHOI'O TBOPUECTBA, IPUCYILIETO
¢u3nveckoil Hayke;

5) TPyA0BOIr0 BOCIIMTAHUS:

UHTEpEC K pa3M4YHbIM chepaM TpoPecCHOHATBHON NEATETPHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymymien
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIAHBI,

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHMIO B 00JACTH (PU3UKHU Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHUS



c(OPMHPOBAHHOCTh 3KOJIOTMYECKON KYNbTYphl, OCO3HAHHE TIJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIJAHUPOBAHUE U OCYILECTBIICHUE NEHUCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUSA
1esiell yCTOHYMBOTO pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHHe OIbITa JIEATENIBHOCTH  SKOJIOTMYECKOH  HANpaBIEHHOCTM HAa OCHOBE
UMEIOIUXCS 3HAHUN TI0 (pru3mKe;

7) HEHHOCTH HAYYHOI'0 IO3HAHUS:

c(OPMUPOBAHHOCTH ~ MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUA (HU3UUECKOI HAYKU;

0CO3HAHME [IEHHOCTH HAYYHOH JEeSTeILHOCTH, TOTOBHOCTh B MPOLIECCE N3YUEHUS (PU3UKU
OCYIIECTBJIATh IPOEKTHYIO U UCCIIEI0BATENIBbCKYIO EATEIbHOCTh UHIMBUYAIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHMBEPCAIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble JJornyeckue AeMCTBUA:

CaMOCTOSITeNIbHO (DOPMYIMPOBaTh M aKTyalU3UpPOBAaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1ENIH JISATeILHOCTH, 3a1aBaTh TapaMEeTPhl K KPUTEPUU UX TOCTHIKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS IPOOJIEMBI C YIETOM aHATN3a UMEIOIINXCS MaTepUaIbHbIX
U HEMaTepHaJIbHbIX PECYpPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATEIHHOCTh, OLEHUBATH COOTBETCTBHE PE3yJIbTATOB LIEISM,
OIICHUBATh PUCKH ITOCJICICTBUI JICSITCIBHOCTH;

KOOPJIMHHUPOBATh M BBINIOJHATE PAbOTy B YCIOBUSX PEATBHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATUBHOE MBINUICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOIICM.

ba3oBble ucciaenoBarebCKue AeiiCTBUA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOYCBBIMU TIOHATHUSIMH W METOAaMH (HHU3HUSCKON
HAYKU;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIICOBATEIHCKOW W MPOSKTHON JIEATEIHHOCTH B O0JIACTH
¢bu3HUKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PELIECHUS 3a/1a4
bu3nYECKOro coAepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJICTh BHJIAMHU JICATEIPHOCTH IO TIOJYyYSHUIO HOBOTO 3HAHUWS, €0 HHTEPIpPETaIuH,
npeoOpa3oBaHNI0O M TPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CHTyalMsX, B TOM YHCJIE TpU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyallM3UpOBaTh 3ajady, BBIABUTATh
TUIOTe3y €€ pelIeHHs, HAXOJIUTh apryMEHTHI JJIS J0Ka3aTelbCTBA CBOWX YTBEPKICHHUI,
3aJ1aBaTh MapaMeTPhl M KPUTCPHH PEIICHHUS,

AHAIM3UPOBATh TIONYyYEHHBIE B XOJ€ peUIeHHS 3adauyd pe3yabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/Ja4d B 0OpPa30BATEIHHOM ACATEIHHOCTH, B
TOM YHCJIC TIPH H3yYCHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIIUSIM, OIICHUBATH IPHOOPETEHHBIN OITBIT;

YMETh MEPEHOCUTH 3HAHUS 1O (U3MKE B IPAKTHUECKYIO 001aCTh KU3HEIEATENILHOCTH;



YMETh UHTETPHPOBATh 3HAHHS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUT'aTh HOBBIC UJICH, IPCAJIAraTb OPUTHUHAJILHBIC TOAXOAbI U PCIICHUS,

CTaBUTH NIPOOJIEMBI M 33Ja4H, JOIYCKAIOUINE aIbTEPHATHBHBIC PEIICHHS.

Pa6ora ¢ undgopmanmueii:

BJIaZICTh HAaBBIKAMM IMOJy4YeHUs MH(popMannu (GU3MUECKOro COAEp)KaHHs U3 MCTOYHHUKOB
pPa3HBIX THIIOB, CaMOCTOSATEIBHO OCYHIECTBISATH IIOMCK, aHalIHM3, CHCTEMAaTH3alMI0 |
UHTEPIIPETANnIo HH(HOPMALIUH PA3IHYHBIX BUIOB U (POPM IpeICTaBICHUS;

OLICHUBATH JIOCTOBEPHOCTH MH(OPMAIHY;

UCIIONIb30BAaTh CPEJICTBA WH(POPMAIIMOHHBIX M KOMMYHHMKALMOHHBIX TEXHOJOTUH B
peUIeHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHM3alMOHHBIX 3agad C COOJIIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MMaCHOCTH, THTHEHBI, PECypcocOepekeHus], IPABOBIX U
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOM 0€301acHOCTH;

CO37aBaTh TEKCTHl (DU3MYECKOTO COJAEPXKAHUS B PA3IMUYHBIX (opMaTax ¢ Y4E€ToOM
Ha3Ha4YeHUS HMHGOPMALMU W LEJIEBOW ayJUTOPUM, BBIOMpas ONTHMAIBHYIO (GopMy
MMpEaACTaBJICHUA U BU3yaJIU3alllH.

KOMMyHl/IKaTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnble HCﬁCTBHH:

OCYIIECTBIISITH OOILIICHHE HAa YPOKaX (PM3UKU M BO BHEYPOUHOH JIESITEIILHOCTH;

pacro3HaBaTh MPEINOCHUIKY KOHPIUKTHBIX CUTYallui U CMATYaTh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHUSl C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATH U UCIIOJIb30BATh IPEUMYILIECTBA KOMAaH/IHOM U MHAWBHIyaIbHOU PabOTHI,

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JIeHA KOJUIEKTUBA;

MPUHUMATh LEJIM COBMECTHOM JESITEeNbHOCTH, OpPraHMW30BbIBATH M KOOPJAMHUPOBATh
JIEUCTBUSA MO €€ INOCTUIKEHHIO: COCTAaBJIAThH IUIAH JEWCTBUN, PACHPEACNSTH POJIU C YUETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKJOI'0 YYaCTHHKA KOMaHJbl B OOLINI pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJEH C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATH ITO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B PA3IUYHBIX CHUTYalHUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeI‘y.]'IﬂTI/IBHbIe YHUBEPCAJIBHbLIC y‘{eﬁHble HeﬁCTBHH
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISITh IMO3HABATENBHYIO NEATEIBHOCTh B 001MacTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H,
CaMOCTOATENIbHO COCTABJISATh IJIAaH PEUICHUS] PAaCUETHBIX M KAYECTBEHHBIX 3aj]lad, IUIaH
BBITIOJIHEHHSI TIPAKTHYECKOM pPabOThl ¢ y4ETOM UMEIOIMUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OLIEHKY HOBBIM CUTYAIIUSIM;
pacupsaTh paMK1 y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peuIeHue;



OLICHUBAThH NPUOOPETEHHBIH OIIBIT;
CIOCOOCTBOBAaTh  (POPMUPOBAHUIO U TPOSBICHUIO JPYIUIMHA B 00JacTH  (U3UKH,
IIOCTOSTHHO ITOBBIIIATh CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBI YPOBEHb.

CﬂMOKOHTpOJ’Ib, 3MOIII/IOHaJ'IbHI)II7[ HHTCJVICKT:

JlaBaTh OLEHKY HOBBIM CHUTyallUsM, BHOCUTb KOPPEKTUBBI B JCATEIbHOCTh, OLEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIaJICTh HaBbIKAaMU IIO3HABATEJILHOM pe(IEKCUH KaK OCO3HAHUS COBEPLIAEMBbIX IeHCTBUI
Y MBICJIIMTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI Pe(PISKCHH [T OLEHKU CUTYAIHH, BBIOOpA BEPHOTO PEIICHHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKCHHUIO;

[IPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3yIbTaTOB ACATCIbHOCTH;

IpUHUMATh ce0s, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX [IPU aHAIU3E PE3YyJIbTAaTOB ACATCIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTrUX HA OMIMOKH.

B npornecce nocTukKeHNs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHMS IIPOrpaMMBbl IO (PU3HKE IS
YPOBHSI CpEAHEro o0Iero oopa3zoBaHus y 0OYy4YalOLIMXCS COBEPIICHCTBYETCS SMOLIMOHAIbHBIHI
MHTEJJIEKT, MPEANoaraoui copMUpPOBaHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHHS, BKJIFOYAIOLIErO CaMOKOHTPOIIb, yMeHue [IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTh aJalTUPOBAaThCA K SMOLMOHAIbHBIM
WU3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTMIKCHMIO LEIH WU YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHUCTBOBATh HCXO/s U3 CBOUX BO3MOKHOCTEH;

SMIATUH, BKIJIIOYAIOIIEH CIHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE JIpPYTHUX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHHH OOIIEHNUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU

JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliatbh KOH(INKTHI.

INPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenust B 10 kiacce npeaMeTHbIe pe3yilbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JEMOHCTPUPOBATh Ha MPUMEpPAX poJib U MeCTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHpA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTUYECKOH
JESATENIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHUIBl NMPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJeNel: MaTrephalibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIOTHO TBEPJOE TENO, WACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUECUYHBIH DJIEKTPUUYECKHUM 3aps] MpU PELICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3HUECKUE SBICHHUS (MIPOILECCH) M OOBSCHATh MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE IMaJeHUE Ted,
JIBIDKCHHE TI0O OKPYXXHOCTH, WHEpIHs, B3auMojaercTBue Ten, auddysus, OpOyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX T, U3MEHEHHE 00bEMa Tesl MpH HarpeBaHUuU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCTIApEHHE, KOHCHCALUs, IIJIaBJIeHHEe, KpUCTAIIH3aIHs,
KHUIIEHUE, BJIAXXHOCTh BO3/yXa, NOBBIIIECHUE JIaBJIEHUS Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM



cocyJlie, CBA3b MEXAYy IapaMeTpaMu COCTOSHHS Ta3a B H30IpOIeccax, SJEKTPU3ALMs Tell,
B3aMMO/ICHICTBUE 3apsI0B;

OTHCHIBATh MEXAHMUYECKOE JBIKCHUE, UCIONB3Ys (DU3UYECKHe BEIWYMHBI: KOOPIWHATA,
yTh, IEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUila, UMIYJbC Tejla, KUHETHYeCKas
9HEprus, MOTCHIMATbHAS JHEPIHsi, MeXaHudeckas paboTa, MeXaHWYecKas MOIIHOCTH; MpHU
ONMKMCAHUU TPABUIBHO TPAKTOBATh (DU3UYECKHI CMBICT HWCIHOJIB3YEMBIX BEIHUYHH, WX
0003HaYeHHsI U €IUHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIMYMHY
C ApYTMMH BEIMYUHAMM;

ONUCHIBAaTh H3YYEHHBIC TEIUIOBbIE CBOMCTBA TE1 U TEIUIOBBIC SBJICHUS, HCIONb3Ys
du3nyecKue BEIMYMHBL: JaBJIICHWE Ta3a, TeMIeparypa, CpeaHss KHHETHYECKas JSHEprus
XAa0THUYECKOr0 JBMKEHUS MOJIEKYJ, CpPEJHEKBAJApPAaTU4YHAs CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora raza, Kod(QPUIMEHT MOJIe3HOro ACUCTBUS TEIIOBOTO
JBUTATEIS; TP OMMCAHUY TIPABUIILHO TPAKTOBATH (PU3MUYECKUN CMBICT UCTIONB3YEMbIX BEIIMYUH,
uX O00O3HAYCHHWS W CIUHUIIBI, HAXOAUTh (OPMYIBI, CBSA3BIBAIOIINE MAHHYIO (DU3UIECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONHUCHIBATh M3YUYCHHBIC DJIEKTPUUECKHE CBOMCTBA BEIIECTBA W DJIEKTPUUECKHUE SBIICHHS
(TIportecchl), UCTONb3ysl (U3NIECKHUE BEIMUMHBL: AJNEKTPHUUSCKUI 3apsi, SJIEKTPHUECKOEe TOJIe,
HaIpsSOKEHHOCTh MOJS, MNOTEHLUHMAN, pPa3HOCTh IIOTEHUMAJIOB; MIpPU ONUCAHWU IPaBUIIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICH HCIOJNb3YEMbIX BEIUYMH, MX OOO3HAUCHUS U EIUHUIIBL
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

AHATM3UPOBATh (PU3NYCCKUE TIPOICCCH M SIBJICHUS, WCIONB3YS (U3MUYECKUE 3aKOHBI U
IPUHLIMIBL: 3aKOH BceMUpHOro tsrorenus, I, II m III 3axkonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON 3HEPruu, 3aKOH COXPAaHEHUS UMITYJIbCa, IPUHLIMI CYNEPHO3ULUN CUJ, IPUHLUIT
PaBHOIPABUSI MHEPLUUATBHBIX CUCTEM OTCYETA, MOJICKYJISIPHO-KMHETHYECKYIO TEOPHUIO CTPOCHUS
BEII[ECTBA, Ta30BbIC 3aKOHBI, CBSI3b CpPEAHEH KMHETHYECKOM SHEPrHH TEIUIOBOTO JABUKCHUS
MOJIEKYJI C aOCONIOTHOI TeMIepaTypoil, MepBblii 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KymoHa, Mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTUYECKO€E BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIUITBI IEUCTBUS MAIINH, TPUOOPOB M TEXHHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIEPUMEHTHI 1O HUCCIEOBAHUIO (PH3UYECKUX SIBIEHUN M MPOLIECCOB C
UCIIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HM3MEpPEHUW, Tpu ITOM  (opMyIupoBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TMpsSMbIE W KOCBEHHBIE H3MEpEeHHs (PU3MYECKHX BEIUYHH, TPH HTOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS W UCIOJIb30BaTh HW3BECTHBIE METOJbI OIICHKHU
MIOTPELIHOCTEN H3MEPEHU;

WCCJIEIOBATh 3aBUCUMOCTH MEXIYy (U3UYECKMMU BEJIMYMHAMHU C HCIOJb30BaHUEM
NpPSIMBIX HW3MEPEHUN, TMPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJIbTaThI
MOJTYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIUYHH B BHJE TaOMUIl U TpadUKOB, AEIaTh BHIBOIBI
M0 pe3yJbTaTaM UCCIEeI0BAHMUS;

coOnrofaTh mpaBuiaa O€30MacHOr0 Tpyda MPU TPOBEACHUHM HCCIEAOBAaHUN B paMKax
y4eOHOro OJKCIEpUMEHTa, Y4eOHO-HUCCIIEeIOBATENbCKOW W MPOEKTHOM  JIEeATENbHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIIBHBIX YCTPOMCTB U JIA0OPATOPHOTO 000PYAOBAHUS;

pemate pacu€THBIE 3ala4dl C SIBHO 3a/JIaHHOM (U3WYECKOW MOJENbl0, HCIONb3Ys
(dbu3HYecKue 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4u BEIOMPATH (PU3NUECKYIO



MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEelIeHHUs,

IPOBOJUTH PACUYEThI U OLIEHUBATH PEATbHOCTH MOJyYCHHOTO 3HAUCHHS (PU3UYECKON BEIMUHHBI,
pelaTh KayeCTBEHHbIE 3aJjaud: BBICTPAMBATh JIOTMUECKH HENPOTUBOPEUHUBYIO LIETIOUKY

paccyKIeHU ¢ ONIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCTOJNB30BaTh MPH pPEIICHMHM Y4YeOHBIX 3aJad COBpPEMEHHBbIE HMH(OPMAIMOHHBIC
TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALUU M IPEACTaBICHUsS Y4eOHOU U
HAY4YHO-TIOMYJISIpHOH HMH(OpMaluy, MOJYyYEHHOM W3 pPAa3IUYHbIX HMCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh [10JIy4aeMyto HH()OPMALUIO;

NPUBOJUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJHEBHOM JKHU3HU IS
obecrieueHHs 6€30M1aCHOCTH NP 0OpallleHHH ¢ TPUOOPaMU U TEXHUYECKUMHU yCTPOMCTBaMu, JUIs
COXpPaHEHHS 3]I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cperie;

paboTaTh B IpYIIE C BHIITIOJHEHUEM PA3JIUYHBIX COLUAIBHBIX pOJieH, IJIaHUPOBaTh paboTy
IpYyMNIbl, palMOHAIBHO paclpeneNiiarTh O00f3aHHOCTH W IUIAHUPOBaTh JIEATENIBHOCTh B
HECTaHJIApPTHBIX CUTYalUsIX, aJIEKBATHO OLIEHMBATH BKJIAJ Ka)XJOI0 U3 yYACTHUKOB TPYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xoniy oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HAa MPUMeEpax poiib U MecTO (GU3MKUA B (POPMUPOBAHUU COBPEMEHHON
Hay4YHOM KapTUHBI MHMpA, B PAa3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMLIBI TPUMEHEHHUS H3YYEHHBIX (U3NYECKUX MOJIEJIeH: TOYECUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIM MCTOUYHUK CBETA, SJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTI'0O SiJpa MIPU pelieHnH (PU3NUECKUX 3a1au;

pacrio3HaBaTh (U3MYECKHE SBJIECHUS (IIPOLECCh) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKHA M KBAaHTOBOM (DM3MKH: AJIEKTpUYecKasi MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAsS
WHAYKIHS, JAEWCTBHUE MAarHUTHOIO IIOJII Ha IPOBOAHMK C TOKOM M JBIKYIIUICS 3apsn,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
nperomiieHue, HHTepdepeHuus, audpakuus W MOJIpU3alus CBETa, JUCIEPCUsl CBETa,
dotoanexkrpuuecknii 3¢pdext (pororddexr), cBeToBOE NaBlieHne, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJOpOJIa, €ECTECTBEHHAs U MCKYCCTBEHHAs PalNOAKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BellecTBa (3JEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3JIMYHBIX CPEN) U AJIEKTPOMArHUTHBIE SIBJIEHMS (IIPOILECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBI: DSJEKTPUUECKUN 3apsi, cuja TOKa, JIIEKTPUYECKOE
HaNpPsDKEHUE, DJIEKTPUUECKOE CONPOTUBIIEHUE, Pa3HOCTh OTEHLUAJIOB, IEKTPOABIIKYILAS CHTIa,
paboTa TOKa, MHIYKLIMS MarHMTHOrO Mo, cuia Amnepa, cuia JlopeHua, WHAYKTUBHOCTb
KaTYILIKH, SHEPTUsl 3JIEKTPUUYECKOIO0 M MAarHUTHOTO MOJIeH, Mepuoj M YacToTa KojeOaHuil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsl U CHJla TOKa B MPOLECCe FApMOHMYECKHUX 3JIEKTPOMArHUTHBIX
KosieOaHuH, (POKYCHOE pacCTOSIHME€ M ONTHYECKas CWJIa JIMH3bIL, MPH ONHUCAHUM MPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS W EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

ONKCHIBaTh M3yYEHHbIE KBAHTOBBIE SBJICHHUS W IPOLECCHI, HCMONB3Yys (U3HUECKHE
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, DHEPIus u
UMIYJIbC (OTOHA, MEPUOJA TMONypacmana, SHEprus CBSI3W ATOMHBIX sJiep, MPH ONHUCAHUH



NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYCHUS H
€IMHUIIBI, YKa3bIBaTh (OPMYIbI, CBS3bIBAIOIIME TAHHYIO (PU3MUECKYIO BEIMYHHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEITMYHHBI;

aHAM3UPOBaTh (PU3MUYECKUE MPOIECChl U SBJICHUS, HCIONB3Ys (PU3MUECKUE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKoHbl IIOCJIEJOBATEIBHOTO M MapajlIeIbHOIO COEIUHEHUS
IPOBOJHUKOB, 3akoH Jlkoyns—JleHIa, 3akoH 9JIEKTPOMarHUTHONM  MHIYKLIMH, 3aKOH
IPSAMOJIMHEHHOTO PAaCIpOCTPAaHEHUsl CBETA, 3aKOHbl OTPAXKEHUs CBETA, 3aKOHBI MPEIOMIICHMS
CBETa, ypaBHeHHe DOifHmTelHa a1 ¢orodddekra, 3aKOH COXpaHEHUS HHEPIUH, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHHUS DJJIEKTPUYECKOIo 3apsja, 3aKOH COXPaHEHUs
MaccoBOro 4Mcia, HocTyiarel bopa, 3akoH pajiMOAaKTHBHOIO pacnaja, IpU 3TOM pa3iuyarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE€ BBIPAXKEHUE U YCIIOBUS (IpaHMILIBI,
00acTH) IpPUMEHUMOCTH;

OIpEAEIIATh HaIlpaBJIEHUE BEKTOPA MHIYKLIUU MArHUTHOTO IOJS IPOBOAHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH U ONUCHIBATh U300paKEHUE, CO3]aBAEMOE IUIOCKUM 3€pKajIoM, TOHKOM JINH301;

BBIMIOJIHATh JKCIIEPUMEHTHI IO HCCICAOBAHUIO (PU3MYECKUX SBJICHUH M TPOIECCOB C
UCTIOJIb30BAHUEM TPSAMBIX W KOCBEHHBIX W3MEPEHWil: mpu 3TOM  (HOPMYIHPOBATH
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIICPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIMPOBATH BHIBOBI;

OCYILLECTBIIAATh MpPSIMbIE W KOCBEHHbIE H3MEPEHHs (PU3UYECKUX BEIMYUH, IPU STOM
BBIOMPATh ONTHMAJBHBI CIIOCOO M3MEPEHUsT M HCIOJIb30BATh HM3BECTHBIE METOJBl OLEHKU
IIOTPEUIHOCTEN H3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYHMH C UCIOIb30BAHUEM MPSMBIX U3MEPEHHIA:
IPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpOBATh pe3yibTaThl MOJYYEHHOH 3aBUCHUMOCTH
¢u3nUecKkux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, [AenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIE/I0BaHMS,

cobmoiaTh MpaBuia 0€30MacHOro TpyAa MHpU MPOBEIEHUHM HCCIEIOBAaHUI B paMKax
y4eOHOTO OSKCIEpPUMEHTa, Y4eOHO-MCCIIEOBATENILCKOM W MPOEKTHOM  JESITENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHuUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
(bu3nueckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4H BIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACNATh (U3NYECKHE BEIMYUHBI U (OPMYINBI, HEOOXOIMMBIE Uil €€ pelIeHHs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOyYSCHHOTO 3HAUCHHSI (PU3MYECKON BEIMIHUHEI,

pelaTh KayecTBEHHBIE 33JayM: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUYMBYIO IIETIOUKY
paccyXIeHU C ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCIOJIb30BaTh NPU pELIEHUH YYEOHBIX 3aJad COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUHM JUIS TIOWCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMN W TIPEICTABICHUS Y4COHOH H
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuM, MOJYYEHHOM U3 Pa3IUYHBIX MCTOYHHMKOB, KPUTHYECKU
aHaAJIM3UPOBATh MOJTy4aeMyto HH(POPMAIUIO;

OOBSICHATH IPUHITHIIBI ICHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOMCTB, Pa3INIaTh
yCIIOBHA UX 0€30M1acCHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

NPUBOJUTH NMPHUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUYECKWE 3HAHHUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPH 0OpaleH!H ¢ MPUOOPaMHU M TEXHUYECKUMHU yCTPOMCTBaMU, JUIS
COXpPaHEHHMs 3]I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpene;



paboTaTh B TPYIIE C BHITOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIeH, MIIaHNPOBATh paboTy
TPYMNIIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYalMsAX, aJ€KBAaTHO OLICHMBATh BKJIAJ Ka)XKIOI'O M3 YYaCTHUKOB I'PYIIIBI B
peleHne paccMaTpuBaeMoi IpooIIEMBl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacoB Buabl
HaumenoBan DJIeKTPOHHBIE
Ne JeATeIbHOCTH
He pa3esioB u (uudposbie)
n/ Beer | KouTpoabn Ipakrnueck | OcHoBHOE 00yJaroumxcs ¢
TeM o0pa3zoBarTe/ibHbIE
L o ble padoThI ue padoThbl coJiep:KaHue y4eToM
NPOrpaMmbl pecypcsl
NPOrpaMmbl
BOCIIUTAHUS
Paznen 1. PU3UKA U METOJbI HAYUYHOI'O IO3HAHUSA
®dusuka — HayKa o
npupone. Hayunsie - YuebOHas
METO/1bl TTO3HAHUS CHTYaIHs,
Opr)Kafomero MHpa. HarpaBJICHHAs Ha
Pons skcniepuMenTa u thopmupoBanme
TEOPHUU B MpPOLIECCE CONMPpUYIACTHOCTHU
TIO3HAHUS TIPUPO/IBL. K HPOLIIOMY,
DKCIEPUMEHT B ZaCTO’ImeMY "
dusnxe. YIyLIEMY CBOEU
Puzuka u Mosenuposanue CTpaHbL 1
METOIEI s — bubmmorexa LIOK POJIHOTO Kpast
11 2 https://m.edsoo.ru/7f41bf
Hay4YHOT'O 1 TIPOLECCOB. 72 - Oecena o
MO3HAHUS HayuHble runoressl. _ MpaBHIIAX

Pu3nYecKue 3aKOHbI U
Teopuu. [ paHuIIbI
MIPUMEHUMOCTH
(bU3NYECKUX 3aKOHOB.
[TpuHIMT
COOTBETCTBHUSL.

Poinb 1 MecTo pusuku
B (hopMHpOBaHUH
COBPEMEHHOM

IIOBCACHUA U
TCXHUKEC
0e30MacHOCTH Ha
ypokax (hu3ukw,
MIPUTIPOBEICHUHT

71a00paTOPHBIX
pabot
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Hay4YHOU KapTUHBI
MHpA, B IPAKTUYECKON
NEeITEIbHOCTH JIIOACH.

- becena o
BOKHOCTHHU3YYCHUS
bu3uky IS
KU3HEIEATEHHOCT
1 4yejoBeKa

Hroro mo pazneny 2

Pasznea 2. MEXAHUKA

2.1

Kunemaruka 5

Mexannueckoe
JBUKECHHUE.
OTHOCUTENHHOCTH
MEXaHUYECKOT 0
nBuxkeHus. Cucrema
otcuéra. Tpaekropus.
[Tepemerenue,
CKOpPOCTb (CpenHss
CKOPOCTb, MTHOBEHHAsI
CKOpOCTB) U
YCKOpEHHue
MaTepHaIbHON TOUKH,
UX MPOEKIUHU HA OCH
CHUCTEMBI KOOPAMHAT.
Cnoxenune
MepeMENICHUN U
CJIO’KE€HUE CKOPOCTEM.
PaBrOMEpHOE M
PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE
neuxenue. ['paduxu
3aBUCUMOCTH
KOOpJUHAT, CKOPOCTH,

bubmmoteka IIOK
https://m.edsoo.ru/7f41bf
72

- Oecena o mpaBUIax
MOBEACHUS U
TEXHHUKE
0e30MmacHOCTH Ha
ypokax (Qu3uKHy,
MIPH TIPOBEICHUN
71a00paTOPHBIX paboT

- becema 0 BAXKHOCTH
n3ydeHus: QU3NKH
JUISt
JKU3HEAESITEIbHOCTH
YyeJIoBeKa

- OpraHu3aIysl
paboThl B ape u
rpymmax

- OpraHU3aIs
MIPOEKTHOH PaboTHI,
VHJIUBUIYaJIbHOM U B
rpyrmmax

- TUCKYCCHS O
3HAYCHUH
rpaBUTAIUH B
SBOJTIOLINT
Bceenennotii

- UHTEJUIEKTyalbHas
urpa «PeakTrBHOE
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YCKOPEHHUS, MyTH U
repeMereHust
MAaTepUaIbHON TOUYKHU
OT BPEMEHH.
CB0OOIHOE ITaieHUE.
Yckopenue
CBOOOHOTO TIAJICHHUSI.
KpusonuneitHoe
JIBHKeHHUE. JIBIDKEHUE
MAaTepHaIbHON TOUKH
10 OKPYXHOCTH C
MOCTOSIHHOM 110
MOJIYJTIO CKOPOCTBIO.
VYrnoBast CKOpOCTb,
JIMHEHAs1 CKOPOCTb.
[Iepuon u yacrora
oOparteHusl.
LleHTpOocTpeMUTETHHO
€ YCKOpEHHE.
Texauueckue
YCTPOMCTBA M
MPaKTUYECKOE
MIPUMEHEHHUE:
CIIUJIOMETD, JIBHIKCHHE
CHapsOB, LIETTHBIC U
PEMEHHBIE NIEpeIayn.

IBIDKECHHE)
- becena 0 3HaYEHUHN
MEXAHUKH B
npodeccuu
CTPOUTEIIS

- IIpakTukym,
HaIpaBJeHHBIN Ha
OCO3HaHHE
LIEHHOCTH

TPYIOOBOH
JCATCIIbHOCTHU B

KU3HH YeIOBeKa
H 00I1IeCTBa,
OTBETCTBEHHOE
noTpedeHue u
OepexxHOoe
OTHOIIICHHE K
pe3ynbTatam
TpyAa, HABBIKU
y4acTHs B
Pa3IUIHBIX
BHUJIaX TPYLOBOM
JIeSITEIbHOCTH

2.2

JlmHamuka

[TpuHIMT
OTHOCHUTEIILHOCTH
lNanunes. IlepBblit
3aK0oH HproTOHA.
NuepumaneHbie

bu6nunorexa LIOK
https://m.edsoo.ru/7f41bf
72

- Oecenia o mpaBUIIax
MOBE/ICHHS 1
TEXHHUKE
0e3omacHOCTH Ha
ypoKax (H3HKH,
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CUCTEMBI OTCYETA.
Macca tena. Cuia.
[TpuHLMT
CYNEPIIO3ULINH CUIL.
Bropoii 3akoH
Herorona mis
MAaTepUAIIbHON TOUKH.
Tperuii 3akoH
Hrrorona nisg
MaTepuaIbHbIX TOYCK.
3aKOH BCEMUPHOI'O
tarorenus. Cumna
TsikecTH. [lepBas
KOCMHYECKas
CKOpPOCTb.

Cuna ynpyrocru.
3axoH ['yka. Bec rena.
Tpenue. Buael Tpenus
(TIOKO$1, CKOJIbXKEHUS,
kaueHus). Cuna
TpeHus. Cyxoe
TpeHue. Cuia TpeHus
CKOJIBXKEHUS U CHIIA
TPEHUS TTOKOSI.
Koapdpunment
TpeHus. Cuia
CONPOTHUBIICHUS IPU
JBIDKEHUHU Teja B
KHUJKOCTHU UJTH rase.
[TocTynarensHoe u
BpallaTeabHOe
IBUKEHHUE a0COIIOTHO
TBEPAOTO Tea.

MIPH TIPOBEICHUN
7abopaTOPHBIX PaboOT

- Oecena 0 BaKHOCTH
U3ydeHus: (HU3NKH
Jini:|
JKU3HENESITEIEHOCTH
YyeJI0BEKa

- OpraHu3aIysl
paboTHI B ITape u
rpyrmnmax

- OpraHu3aIysl
MIPOEKTHOH paboTHI,
VHJIUBUIYAJIbHOU U B
rpyrmnmax

- TUCKYCCHS O
3HAYECHUN
TPaBUTAINH B
JBOJIIOLIUN
Bcenennoii

- UHTEJUIEKTYyaJIbHAs
urpa «PeaktuBHOE
JIBIDKEHHE)

- Oecela 0 3HAUECHUH
MEXaHUKU B
npodeccruu
CTPOUTEIIS




MOMEHT CHUJIBI
OTHOCHTEIBLHO OCHU
Bpamenus. Ilneqo
CHIIBI. Y CIIOBHS
paBHOBECHUSI TBEPIOTO
Tela.
Texumueckne
YCTPOMCTBA U
MPaKTHYECKOE
MIPUMEHECHUE:
MOJIIUITHUKH,
JIBIDKEHUE
HCKYCCTBEHHBIX
CIIyTHUKOB.

2.3

3aKoHbBI
COXpaHCHHS B
MEXAHUKE

HNmnynsc
MAaTepHaIbHON TOUKH
(Tena), cucTembl

MaTCpHUaJIbHBIX TOYCK.

NMmynsc cuiibl 1
M3MEHEHNEe UMITYJIbCa
Tela. 3aKoH
COXpaHEHHUS
HMITyJIbCA.
PeakTuBHOE
JIBYDKCHUE.

PaGora cunbl.
MOIITHOCTb CHUIIBI.
Kunernueckas
SHEpPTUs
MaTepHaIbHON TOUKH.
Teopema 06
M3MCHCHUH

bu6nunorexa LIOK
https://m.edsoo.ru/7f41bf
72

- IIpakTukym,
HaIpaBJeHHBIN Ha
OCO3HaHHE
LIEHHOCTH

TPYIAOBOH
JIeSATEIbHOCTH B

JKM3HH Y€JIOBEKA
1 00IIeCTBa,
OTBETCTBEHHOC
notpebaeHue u
OepexHoe
OTHOIIIEHHE K
pe3yabTaraMm
TpyJa, HaBbIKU
y4acTus B
Pa3IMYHbIX
BHJIaX TPYAOBOM
JIEATEILHOCTH
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KWHETUYECKOU
SHEPrUu.
IloTeHnnuanpHas
SHEPIuUsl.
IloTeHnuaneHas
SHEPTHs YIPYro
nedopmMupoBaHHOK
MPYXUHBIL.
IloTeHnmuaneHas
SHEpTHUsl Tejia BOIU3U
MIOBEPXHOCTU 3eMJIN.
IloTenumanbHEBIC U
HEIIOTCHIINAJIbHEIC
cuitel. CBsA3b paboTHI
HEIOTCHIINAIBEHBIX
CHJI C U3MEHEHHEM
MEXaHHMYECKOH
SHEPTUH CUCTEMBI TEJL.
3aKOH COXpaHEeHHUs
MEXaHMYIECKOH
SHEpPrUu.

VYpyrue u Heynpyrue
CTOJIKHOBCHUS.
TexHuueckue
YCTPOMCTBA U
MPaKTUYECKOE
MIPUMEHEHUE:
BOJIOMET, KOTIED,
NPY>KUHHBIN
MMUCTOJIET, IBMKCHIE
paker




Hroro no pazaeny
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Pasznea 3. MOJIEKYJIA

PHASA ®U3UKA U TEPMOJNHAMUKA

OCHOBBI
MOJIEKYIIAPHO-
3.1 Y

KUHETUYECKOU
TEOpUU

OcHoBHEBIE
MIOJIOKCHUS
MOJIEKYJISIPHO-
KMHETHYECKOUN TeOpUn
H UX OIBITHOE
00OCHOBAHHE.
bpoyHnosckoe
JIBIDKCHUE.
Huddysus. Xapakrep
IBIDKEHHUS U
B3aMMO/ICHCTBUSA
YaCTHI[ BEIICCTBA.
Mogenu cTpoeHus
ra30B, JKHJIKOCTEH 1
TBEPBIX TEI U
0OBSICHEHHE CBOICTB
BEIIECTBA HA OCHOBE
3TUX Mojenel. Macca
Y pa3Mepbl MOJIEKY.
Koanuecrso
BEIIISCTBA.
ITocTrosiHHas
ABorajipo.

TennoBoe
paBHOBECHE.
Temneparypa u e€
n3mepenue. [kama
temrepatyp Llenbcus.
Monenrs naeanbHOro
raza. OCHOBHOE
ypaBHEHUE
MOJIEKYJISIPHO-

bubnunoreka LIOK
https://m.edsoo.ru/7f41bf
72

- becema o
npaBUIax
MOBE/ICHUS U
TEXHUKE
0e30MacHOCTH Ha
ypokax (pu3uKH,
MPUIIPOBEICHUHT
1a00paTOPHBIX
pabot
OpraHu3aIus
paboTHI BITape u
rpyIimax
OpraHu3aIus
UCCIIEI0BATENBCKO
HpaboThI B rpymnmax
-TPYIIIOBOM MPOEKT
«TemnoBou
JIBUTATEIb)
Oecena 0 3HAYCHUH
muddy3un B
YKU3ZHEIEATEIIbHOCT
u4eIoBeKa

- [Ipumenenue Ha
ypoKax
HWHTCPAKTUBHBIX
(hopM paboTHI C
00yJaromuMucs:
JMIAKTHIECKOTO
Tearpa, rue
MOJTyYCHHBIC Ha
yYpOKe 3HaHUS
OOBITPBIBAIOTCS B
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KHHETUYECKON TEOpUHr
UJIeaTbHOTO Ta3a.
AGcomoTHas
TeMIiepaTypa Kak Mepa
cpenHei
KHHETUYECKON
SHEPIrUU TEIUIOBOTO
JBUKEHUS YaCTHUIL
ra3a.lllkana
TEeMIEpaTyp
KenbsBuna. I'a3oBbie
3aKOHBI. Y paBHEHUE
MenneneeBa—
Kunaneiipona. 3axkon
JlanbToOHA.
H3onpomneccer B
UJICaJIbHOM Tra3e ¢
TTOCTOSIHHBIM
KOJINYECTBOM
BEIIECTBA.
I'papuueckoe
MpeICTaBICHUE
M30IPOLIECCOB:
MU30TEepMa, U30X0pa,
n3o0apa.
TexHuuueckue
YCTPOMCTBA M
MPaKTUYECKOE
MIPUMEHECHHE:
TepMOMETp, OapoMeTp

3.2

OCHOBEI
TepMOJII/IHaMI/IK
u

10

TepmonnHamuueckas
cucrteMa. BHyTpeHHsst
SHEpPTUs
TEPMOIMHAMUYECKON
CHCTEMBI U CIOCOOBI

bu6nunorexa LIOK
https://m.edsoo.ru/7f41bf
72

TeaTpaibHBIX
IIOCTAHOBKAX;
BKJIFOUEHHE B YPOK
UTPOBBIX MPOLIETYP,
KOTOpbIE IOMOTa0T
MoJACP>KaTh
MOTHBALUIO
oOygaromuxcs K
TOJTYYEHUIO 3HAHUM,
HaJIQ)KUBAHUIO
MO3UTUBHBIX
MEKITMYHOCTHBIX
OTHOIIIEHUH B
KJiacce
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eé U3MEHEHHUSI.
KonmnuecTBO TEmmoThI
u paborta. Buyrpenuss
SHEPrust
OJHOATOMHOI'O
HJICAIBHOTO rasa.
Buael Tennmonepenaum:
TEIJIONPOBOIHOCTb,
KOHBEKIIHUS,
W3Jy4YCHHE. Y IelIbHas
TEIIOEMKOCTh
BEIIECTBA.
KonmmuectBOo TEenmoTsl
MIpH TeIUIonepeaaye.

ITonsitue 00
annadaTHOM

rporecce. IlepBbii
3aK0H
TEPMOTUHAMUKH.

[IpuMeHeHHEe 11EpBOTO
3aKOHA
TEPMOJIMHAMUKHU K
H30IIpoLeccaM.
I'papuueckas
MHTepIpeTaIus
paboTsl raza.

Bropoiu 3aKOH
TEPMOJIMHAMUKH.
HeoGpatumocts
IIPOLIECCOB B IIPUPOJIE.
TennoBble  MalIUHBL
[IpuHuMnBl  AEUCTBUA




TETIOBBIX MaIlIHH.
[IpeobpazoBanus
SHEPTUU B TEIUIOBBIX
MalliHaXx.
Koa¢dpumment
MIOJIE3HOTO  JEUCTBUSA
TEIUIOBOM  MAIlIUHBI.
Huxkn Kapuo u ero
Kod(urment
MOJIE3HOTO  JICHCTBHSL.
DKOJIOTUYECKUE
POOIeMBI
TEIUIOPHEPTETHKHU.
Texauueckue
yCTpoOicTBa u
MIPaKTHUYECKOE
MIPUMCHECHHE:
JIBUTATEITh
BHYTPEHHETO
cropanusi,  OBITOBOM
XOJIOJWITLHUK,
KOHTUITUOHED.

3.3

ArperarHsie
COCTOSIHUS
BEIIIECTBA.
®da30BbIC
nepexoabl

[Tapoo6pazoBanue u
KOH/ICHCAIHSL.
Hcnapenne n
KHIIEHUE.
AbcomoTHas 1
OTHOCHUTEIIbHAS
BJIQ)KHOCTh BO3/TyXa.
Hacpimennslii nap.
VY nenpHas TemioTa
napooOpa3zoBaHusI.

but6mmorekxa [IOK
https://m.edsoo.ru/7f41bf

72
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3aBUCUMOCTh
TEMIEPaTypbl
KUIICHUS OT JaBJICHUSI.
TBépaoe Teno.
Kpucramimyeckue u
amMopQHbIE Tena.
AHUN30TpONUs CBONCTB
Kkpuctaos. XKuakue
KPHUCTAJLIBI.
CoBpemeHHbIe
MaTepHalbl.
[LnaBnenue u
KpUCTAJLTU3AIIHS.

VY nenbHas Temnora
TUTaBJICHHUS.
CyGmmmanmusi.
YpaBHEHUE TENIOBOTO
OanaHca.
Texauueckue
YCTPOUCTBA U
MPaKTUIECKOE
MIPUMEHEHUE:
TUTPOMETP U
TICUXPOMETP,
KaJIOpUMETD,
TEXHOJIOTUH
MOJIy4EeHUS
COBPEMEHHBIX
MaTepuasoB, B TOM
qucie
HaHOMaTepHayoB, U
HaHOTEXHOJIOTHHU.




Hroro no pazaeny
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Paznen 4. QJIEKTPOJANHAMUKA

DIeKTpocTaTh
41 P
Ka

10

DnexTpuzanus TeJL.
ONeKTpU4eCKUn

3apsa. JlBa  Buza
AIIEKTPUUYECKUX
3apsiIoB.

IIpoBoiHYKH,
JUAJICKTPUKU u
MOJIYTIPOBOIHUKH.
3aKkoH COXpaHEHUs
3JIEKTPUYECKOTO
3apsna.
B3anmoperictue
3apsI0B. 3aKoH
Kynona.  Toueunsiii
BJIEKTPUYECKUN 3apsI.
DNEeKTpUYECKOoe ToJIe.
Hanpsx€HHocThb
3JEKTPUUYECKOTO TOJIA.
[TpuHLIMDT
CYIEePIO3UITUU
BJIEKTPUYECKUX MMOJIEH.
Jluaun
HaIpPsLKEHHOCTH
AIEKTPUIECKOTO TTOJIA.
PaGora CHI
AIEKTPOCTATUYECKOTO
OIS, [Torenunarn.
Paznocth

bubnunorexa LIOK
https://m.edsoo.ru/7f41bf
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- becema o
paBHJIax
MOBE/ICHUS U
TEXHUKE
0€30MacHOCTH Ha
ypokax (pu3uKu
- MPUMEHECHHE Ha
ypOKe
WUHTEPAKTHBHBIX
¢dbopMm paboThl C
00yJaroIUMUCS:
UHTEJUICKTYaIbHBIX
Hrp9
CTUMYJTUPYFOIIIUX
MIO3HABATEIILHYIO
MOTHBAIHIO
o0yJaromuxcs
OpraHu3anus

paboThl Bape u
rpymnmnax
OpraHM3aIUs
IIPOEKTHOM paboThI

Brpymnmax

- IpyIIIOBOX
IIPOEKT

«CriocoOsI
O0pBOEBI C
3JIEKTPU3ALINEH.
DeKTPOCTaTHYECK
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MIOTEHIIMAJIOB.
[IpoBogHuKHM
TUBJIEKTPUKU B
ANEKTPOCTATUYECKOM
ToJie.
Jwusnexrpuueckas
MIPOHUIIAEMOCTb.
DIIEKTPOEMKOCTb.
Konpnencarop.
DNEKTPOEMKOCTh
IJIOCKOTO
KOH/IEHCaTopa.
DHeprus 3apsKEHHOT0
KOHJIEHCaTopa.
Texauueckue
YCTpOMCTBA u
MIPAKTUYECKOE
MIPUMEHEHHE:
IEKTPOCKOTL,
JNIEKTPOMETP,
ANEKTpOCTaTUYECKast
3alUTa,  3a3eMJICHHE
ANIEKTPOIIPUOOPOB,
KOHJIEHCATop,
KOIMPOBAJIbHBIN
anmapar,  CTpyWHBIN
MIPUHTED.

ast 3aITa
- Oecena o
0e30macHOM
UCIIOJTb30BAHUH
AIEKTPONpPUOOPOB
OpraHM3aIus
IPOCKTHOH PabOTHI
BIpYIIIax

4.2

ITocTosiHHBIM
AIEKTPUYECKU
i Tok. Toku B
pa3IMYHbIX
cpenax

12

DIIEKTPUYECKUH TOK.
Ycnosus
CYILIECTBOBAHUS
3JIEKTPUYECKOTO TOKA.
Uctounmkn ToKa.

bu6nunorexa LIOK
https://m.edsoo.ru/7f41bf
72

-Oecenao
npaBHIax
MOBEIEHUS U
TEXHHUKE
0e30MacHOCTH Ha
ypokax GU3MKu
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Cwuta Toka.
ITocTOSITHHBIN TOK.
Hanpsokenune. 3akoH
Oma n1g yyactka
LIETH.

DIEKTpUIECcKOoe
COIIPOTHBIICHUE.
VenprHOE
COIIPOTUBIICHUE
BEIIICCTBA.
ITocienoBarenbHOE,
napajuiesibHOE,
CMEIIIaHHOS
COCIUHCHHE
MIPOBOHUKOB.
Pabora
AJEKTPUUYECKOTO TOKA.
3akoH Jxoynsa—
Jlenua. MomiHocTh
AJIEKTPUIECKOTO TOKA.
DNEeKTPOIBIKYIIIAs
cujia U BHyTpEHHEe
COINPOTHBIICHUE
HCTOYHHKA TOKA.
3akon Oma Jis
MIOJIHOM (3aMKHYTOI)
3IEKTPUUYECKOM 1IETH.
KopoTtkoe 3ambikaHue.
DJIEKTpOHHAs
MIPOBOMMOCTh
TBEPABIX METAJLIOB.
3aBHCHUMOCTD

- IPUMEHEHHE Ha

ypoKe
HHTCPAKTUBHBIX

dhopMm paboTel C
00yJaroImuMUCS:
WHTEIUICKTYaTbHBIX

urp,
CTUMYJTHPYIOIIIX
MI03HABATEIEHYIO
MOTHBALUIO
o0yJaromuxcs
OpraHu3aIus

paboThI Biape u
rpymmax
OpraHu3anus
IIPOEKTHOM PabOTHI

BIpyIIax

—TpyIIIOBOI
poekT «CrocoOsl

OOpBOBI C
3JIEKTPU3ALUEH.
DIEKTPOCTATHUECK
ast 3aluTay

- becenna o
0e301macHoM
UCTIOJTb30BaHUH
AIEKTPONPUOOPOB
OpraHu3aIus
MIPOEKTHOM pabOTHI
B TpyIMIax




COITPOTHUBIICHUS
METaJUIOB OT
TEMIIepaTypBhIL.
CBepXITpOBOIUMOCTb.
DNEeKTPUYECKUM TOK B
Bakyyme. CBoiicTBa
ANEKTPOHHBIX ITYYKOB.
[TonynpoBOAHUKH.
CoOcTBeHHas U
MIpUMecHast
MIPOBOJIUMOCTh
MOJTYTIPOBOIHUKOB.
CsoiicTBa p—n-
nepexoza.
[TomyrpoBoAHUKOBBIE
pUOOPBHI.
DIEeKTPUUYECKHI TOK B
pacTBopax u
pacriaBax
ANEKTPOJIHUTOB.
DNEKTPOIUTHYECKAS
JICCOITUAIINS.
OnexTponus.
DNEeKTPUUECKU TOK B
rasax.
CamocTosiTeTbHbIN U
HECAMOCTOSTENIbHBIN
pazpsaa. MoiHus.
[Ina3ma.
TexHuueckue
YCTPOWCTBA U
MIPaKTHYECKOE




MIPUMEHECHHUE:
amrepMmerp,
BOJIbTMETP, PEOCTAT,
HWCTOYHUKHU TOKA,
3JIEKTPOHArpeBaTENIbH
bIe IPUOOPHI,
3JIEKTPOOCBETUTEINLHBI
€ mpuoopHI,
TEPMOMETP
COTIPOTUBIICHUS,
BAKYYMHBII UOJ,
TEPMUCTOPHI U
(hoTope3ucTopsl,
MOTYIPOBOJIHUKOBBII
JINOJ1, TaJIbBAaHUKA.

Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE

KOJIMYECTBO 68
YACOB I1O0

[TPOI'PAMME




11 KIIACC

KoanuecTBo yacoB Buanl
HaumeHnoBanu JIeKTPOHHbIE
Ne JeITeJIbHOCTH
€ pa3/ieJioB H (uudposbie)
n/ Becer | Konrpoubn | IIpakruuec 00yYaKoIuXCs ¢
TeM Coaep:xkanue o0pa3oBaTe/bHbIC
n 0 ble paboThI KHe padoThl yuyeTroM
NMPOrpaMMbl pecypcsl
NPOrpaMmbl
BOCIIUTAHUS
Pazpean 1. QJIEKTPOAUHAMUKA
[TocTostTHHBIE MATHUTHI. - Oecena onmpaBuIax
B3aumopeiicteue MOBENCHUA |
MIOCTOSIHHBIX MarHUTOB. TEXHUKE
MarnutHoe nosie. Bexrop 0€30MacHOCTH Ha
MarHuTHOM UHAYKIIMH. ypokax GU3HKH,IPU
[Tpunuun cyneprno3uiuu BBITIOJTHCHUH
MarHuTHBIX nojieu. Jinauu 1a00paTOPHBIX
MarHuTHON MHIYKIIHH. pabot
KapTtuna nuHuii MaraHuTHON - Opra”u3anus
WHTYKIIAH TTOJISt TOCTOSTHHBIX HCCIIEI0BATEIbCKOM
Marautaoe MarHuToB. paboThI B rpymmax
HoTe MaruauTtHoe moJje bubnmnorexa IIOK - Oeceia O BIUSTHAHT
11 11 1 3 HPOBOJTHHUKA C TOKOM. https://m.edso0.ru/7f41 | marauTHOTO MO
OJEeKTpOMAarHuT .
Kaprrna nunuit v yKImn c97c 3emuu Ha QyHKIAA

Hasi UHAYKIUS

MarHMTHOTO NOJIS JUITMHHOTO
IIPSAIMOTO IIPOBOJIHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO
IIPOBOJIHHKA, KaTYILIKH C
TokoM. OnbIT Dpcrena.
Bsaumonenicteue
ITPOBOJTHUKOB C TOKOM.
Cuna Amnepa, €€ MOyJIb U
HaIpaBJICHUE.

Cuna Jlopenna, €€ MOylb U

KUBHCACATCIbHOCT
u
YCJIOBCKaA

- [Ipumenenue
IpyNIIOBON paboThI
uiu paboTHI B
napax, KoTopble
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HarpaBjeHue. J[Buxenue
3apsKEHHOM YacCTHULIbI B
OJIHOPOJIHOM MAarHUTHOM
nonie. Pabora cunst Jlopenmna.
SIBiIeHME DIIEKTPOMArHUTHOU
nHaykiuu. [lotok BekTopa
MarHuTHOM UHAYKIIVH.
DNEeKTpOABMKYILAS CHIIA
WHAYKIUU. 3aKOH
3JEKTPOMArHUTHOM
unaykuuu Papanes.
Buxpesoe anekrpudeckoe
nosie. DJIEKTPOABUKYILAS
cuJa MHAYKIINHU B
MIPOBOJIHUKE, ABUKYLIEMCS
MOCTYIATEIHHO B
OJIHOPOJIHOM MarHUTHOM
ToJIE.

IIpaBuno JleHna.
NunykTuBHOCTS. fIBNEHUE
CaMOMHTyKITUH.
DNEeKTpOABMKYILAs CHIIA
CaMOMHTyKITUH.

DHeprusi MarHUTHOT O MOJISt
KaTYIIKUA C TOKOM.
DIIEeKTPOMArHUTHOE TIOJIE.
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
MMOCTOSTHHBIE MArHUTHI,
AJIEKTPOMAarHHUTHI,
AJIEKTPOIBUTATENb,
YCKOPHUTEINHU 3JIEMEHTAPHBIX

HacTul, MHAYKIIUOHHA M€Yb.

ydaT 00y4Jarommxcs
KOMaHIHOH paboTte
U B3aMMOJICHCTBUIO
C IpyruMu
o0yJaromuMucs




Hroro no pazneny 11

Pazgen 2. KOJIEBAHUSA 1 BOJIHbBI

2.1

Mexanudeckue
u

ANIEKTPOMArHuT
HBIE KOJIe0aHus

KonebarenbHas cucrema.
CB0OOIHBIE MEXaHUYECKUE
Kosiebanus. ['apMoHnUuecKue
kosiebanus. [lepuon, yactora,
aMILIUTYyzAa U Qasza
konebanuit. [IpyXuHHBIHA
MasTHUK. MaTeMaTnyeckui
MasiTHUK. Y paBHEHHE
TapPMOHHYCCKHUX KOJICOAHMH.
IIpeBpalenue 3Hepruu npu
rapMOHUYECKUX KOJICOaHUIX.
KonebaTenbHbIi KOHTYP.
CBoOoHBIE
AJIEKTPOMArHUTHbBIE
KoJIeOaHUs B UJ1€IbHOM
KoJIe0aTeIbHOM KOHTYpE.
AHaNorus Mexuy
MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMU
kosebanusamu. Gopmyna
TomcoHa. 3akOH cOXpaHEeHHUsI
SHEPrUH B UJI€ATHHOM
KoJIe0aTeIbHOM KOHTYDE.
IIpencrasnenue o
3aTyXaroumx KoJaeOaHusX.
BeiHyxeHHBIE
MeXaHUYeCKue KoJIeOaHusl.
Pe3onanc. BeiHyxieHHbIE

bubmuorexa [JOK
https://m.edsoo.ru/7f41
c9rc

- [IpumeHnenue Ha

ypoKe
HHTEPAKTHBHBIX

(hopm paboTHI ¢
00yYarOIIUMUCS:
HHTEIIEKTYaTbHBIX
urp,
CTUMYJIUPYOLIUX
MO3HABATEITLHYIO
MOTHBAITHIO
oOyJaromuxcs .

- Oecelia 0 BIUSIHUHU
paauoBoaH u CBU-
JIuana3oHaHa
OpraHu3M
YJeJI0BEKa.

- OpraHu3anus
yOJINYHBIX
BBICTYIUICHUU

- Opra”u3aIus

paboThI B mapax
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AJIEKTPOMAarHUTHHIE
KOJICOAHMS.

[TepemeHHBIN TOK.
CunycounaibHbIN
MepEeMEeHHbIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKa.
AMIIUTYAHOE U
JICHCTBYIOLLIEE 3HAUCHUE
CHUJIbI TOKA U HATIPSDKEHUSA.
Tpanchopmarop.
[Ipou3BoacTBO, Nepenava u
OTpeOIEHUE AIEKTPUUECKON
SHEPrUH. DKOJIOTUYECKUE
PHUCKH PU IPOU3BOJCTBE
anekTpo3nepruu. Kymnprypa
MCIOJIb30BAHUS
AIIEKTPOIHEPTHH B
MOBCEHEBHOW KU3HMU.
TexHu4eckue yCcTponucTBa u
MPaKTUYECKOE IPUMEHEHHUE:
AIEKTPUYECKUI 3BOHOK,
TeHEPATOp EPEMEHHOTO
TOKA, TUHUU
AJIEKTpoTepeay.

2.2

Mexanndeckue
H
3JIEKTPOMArHuT
HBIE BOJIHEI

MexaHHuYeCKUE BOJIHBI,
YCIIOBUS pacpOCTPaHEHUS.
ITepuon. CxopocTtb
pacnpocTpaHeHHs U JUIMHA
BOJHBL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI.
Wutepdepenums u

bu6mmorexa [IOK
https://m.edsoo.ru/7f41
c97c
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I paKus MEXaHMYeCKUX
BOJIH.

3ByKk. CKOpOCTb 3BYKa.
I'pomkocTk 3ByKa. Beicota
toHa. TemOp 3ByKa.
DNeKTpOMarHUTHbIE BOJIHBI.
VYcenoBus U3iydeHust
AJIEKTPOMArHUTHBIX BOJIH.
B3aunmMHas opueHTanus
BekTopoB E, B, V B
3JIEKTPOMArHUTHOM BOJIHE.
CaoiicTBa
AJIEKTPOMATHUTHBIX BOJIH:
OTpaXeHUE, IPEJTOMIICHUE,
noJIsIpu3anus, TuQpakims,
untepdepeniusa. Ckopocth
3JIEKTPOMAarHUTHBIX BOJIH.
[ITxamna 31eKTpPOMarHUTHBIX
BOJH. [Ipumenenune
ANIEKTPOMATrHUTHBIX BOJIH B
TEXHUKE U OBITY.
[IpuHUUMIIBI paguOCBs3H U
TeseBuaeHu. Pagmomokamnuys.
DNEeKTPOMarHuTHOE
3arpsI3HEHUE OKPYIKAIOLIEN
CpEIbl.

TexHu4eckue ycTpoicTsa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPa3ByKOBasi TUAarHOCTHKA
B TEXHUKE U METUITMHE,




panap, paJuonpuEMHHK,
TEJIEBU30D, aHTECHHA,
tenedon, CBU-nieus.

2.3

Ormrrrka

10

['eomeTpuyeckas onruka.
[TpsimonuHerinoe
pacnpocTpaHEeHHUE CBETa B
oaHOpoHOM cpene. JIyu
cBeTa. To4yeuHbIid HCTOUHUK
CBeTa.

OTtpakeHue cBeTa. 3aKOHBI
OTpa)KEHHUS CBETA.
[TocTpoenne n3obpakeHui B
IJIOCKOM 3€pKaje.
[Ipenomnenue cBera. 3aKOHbI
MIPEJIOMJICHHUS CBETA.
AOGCOIOTHBIN MTOKa3aTeIh
npenomienus. [loaHoe
BHYTPEHHEE OTpAXKEHUE.
IIpenenbHbIN yroi MOJIHOro
BHYTPEHHETO OTPAXKEHUS.
Hucnepcus ceera. CoKHbBIN
cocraB Oenoro cBeta. L[Ber.
Cobupatoriue u
paccenBarOIINE JINH3BI.
Tonkas nun3a. DokycHoe
PAcCTOSIHUE U ONITUYECKast
CHUJIa TOHKOM JIMH3BI.
[Toctpoenue nu3obpakeHuii B
coOMparmuX 1
paccenBaOIINX JIMH3AX.
®opmysia TOHKOU JINH3BI.

bubmuorexa [JOK
https://m.edsoo.ru/7f41
c9rc
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VBenuueHue, naBaeMoe
JIMH30M.

IIpenensl IpUMEHUMOCTH
reOMETPUYECKON ONTHKH.
BonnoBas onrTuka.
Wutepdepenmus  cBera.
KorepeHTHbIE HCTOUHUKH.
VYcnoBust HaOMOAEHUS
MaKCHMYMOB U MUHUMYMOB B
uHTEp(EPEHIIMOHHOM
KapTHUHE OT JIByX CHH(]Aa3HbIX
KOT'€pEHTHBIX UCTOUHHKOB.
Hudpaxus csera.
JudpakimonHas pemérka.
VYcnosue HaOmO1eHUS
IJIABHBIX MAKCUMYMOB IIPU
1aIeHUN
MOHOXPOMaTHYECKOI'O CBETA
Ha TU(PAKIUOHHYIO
pElETKY.

ITonspuszanus ceera.
TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHE:
OYKH, Jyna, Goroanmnapar,
MPOEKIIMOHHBIN anmapar,
MHUKPOCKOII, TEJIECKOIL,
BOJIOKOHHAS! ONTHKA,
nudpakImoHHas pemeéTka,
MIOJIIPOULL.

Hroro no pazneny

24




Pasgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

['panuiibl TpUMEHUMOCTH
KJ1aCCHYECKON MEXaHUKH.
[ToctynaTel cnenuanbHOM
TEOPHH OTHOCUTEIHLHOCTH:
WHBApUAHTHOCTH MOJIYJISI
CKOPOCTH CBETa B BaKyyMe,

Hcnons3oBanue
BOCIIMTATENbHBIX
BO3MOXKHOCTEH
COJICpIKAHUS TEMBI
gepe3 moadop
COOTBETCTBYIOIIUX
3a/1a4 IS PEIICHHUS .

OcHoBbl [PUHLUI OTHOCUTEIBHOCTHA
CrielMaJIbHON OWHIIITEeHHA. bu6mmorexa [IOK
3.1 TEOpUn 4 1 OTHOCHUTENTBHOCTD https://m.edsoo.ru/7f41

OTHOCHUTEIIHOC OJIHOBPEMEHHOCTH. c97c

TH 3ame/IeHre BpeMEHU U
COKpAIICHUE JJTUHBI.
DHeprus U UMITYJIbC
PENATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ d3Hepruen u
UMITYJTECOM PEIISTUBUCTCKOM
YaCTULIBI. DHEPTHUSI TTOKOA.

Hroro no pazneny 4

Pa3znen 4. KBAHTOBASI ®U3UKA
®otonsl. ®opmyna [Tnanka - Oecenta 0 mpaBuiIax
CBSI3U DHEPrUH (POTOHA C €r0 TIOBE/ICHIS 1 TCXHHUKE
9acToTON. DHEprus U OesonacrocTu npn

BBITIOJTHCHHUH
DJIEMEHTHI UMITyJIbC POTOHA. Bu6auorexa [JOK 71a00paTOPHBIX PadbOT
4.1 KBaHTOBOU 6 OTKpEITHE M HCCIIEI0BAHME https://m.edsoo.ru/7f41 | ~ OPraHHsatii

OHTHK dororddexra. OnbiTe A. T c97c paboThI B Iape u
CroneroBa. 3aKOHbI rpymnmax
dortosddexra. YpaBHeHHe I;nghp;zi?e}me

DHHIITEHA U
dbororddekra. «KpacHas

00yJaronuxcs K
[IEHHOCTHOMY
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rpanuma» ¢orodddekra.
JaBnenue ceeta. OnbIThl 1.
H. JleGenena.

XUMHUYECKOE ICUCTBUE CBETA.
TexHu4eckue ycTpoucTsa u
MPAKTUIECKOE IPUMEHEHHE!
dboToseMeHT, GOTOIATUHK,
coyiHe4Hast OaTapes,
CBETOHO/I.

4.2

Crtpoenue
aroma

Mogens atoma ToMcoHa.
OmnsiTel Pesepdopra mo
PACCESHHUIO 0. -4aCTHL.
IInanerapHast MOJENb aTOMA.
[Tocrynatel bopa. U3nyuenue
U TIOTJIONIeHNE (POTOHOB MPH
Iepexo/ie aToMa ¢ OJHOTO
YPOBHS SHEPTUU Ha APYTOH.
Buner ciektpos. CriekTp
YPOBHEW SHEPTUU aTOMA
BOZOpPOJA.

BonHOBBIE CBOMCTBA YaCTHLL.
Bousnbl ne bporins.
KoprmyckynsipHO-BOJTHOBOM
JTyaIu3M.

CrioHTaHHOE U BBIHYK/IEHHOE
U3JIy4EHUE.

TexHuyeckue ycTpoucTBa u
IIPAKTUYECKOE IPUMEHEHHE:
CIIEKTPaJIbHBIN aHAJIN3
(cmexTpockom), Jasep,

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
c97c

aCIIEKTY U3y4aeMbIX
Ha ypOKaXx sIBJICHUN,
HUCIIOJb30BAHUEC
BOCIIMTATCIIbHBIX
BO3MO>KHOCTEH
COZIepIKaHus pasena
yepes mojaodop
COOTBETCTBYIOIINX
YIPAKHEHUH .
-Opranu3anus
IPOEKTHOI PabOTHI
WHJUBU]IyaJIbHO U B
rpymnmnax

- Oecema o BKJIajae
POCCUICKHX
YUEHBIX B pa3BUTHE
JIA3€PHON TEXHUKHU
- Oecema o BKJIajae
POCCUICKHX
YUEHBIX BPa3BUTHE
AJIEPHONIHEPTeTHKH.
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KBaHTOBBIM KOMIIBIOTEDP.

4.3

ATOMHOE S1pO

DKCIEPUMEHTHI,
JTIOKA3bIBAIOIIIE CII0)KHOCTh
cTpoenus sapa. OTKpbITHE
pPaanoakTUBHOCTU. ONBITHI
Pezepdopaa o
OIPEEIICHUIO COCTaBa

PaaArOaKTUBHOI'O U3JTyYCHU.

CaoiictBa anbda-, 6eta-,
raMMma-usnydeHus. BrnusHue
paZiOaKTUBHOCTH Ha )KUBbBIE
OpraHU3MBI.

OTKpbITHE TPOTOHA U
HelTpona. Hyknonnas
Moenh siapa ['eizendepra—
WBanenxo. 3apsz sapa.
MaccoBoe uncIo sijpa.
N3otomsl.

Anbda-pacna.
DIIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacral.
I'amma-uznyuenue. 3akoH
pPaZioaKTUBHOIO pacmaja.
OHeprus CBsI3U HYKJIOHOB B
saape. SlnepHele CUIIBbL.
HedexT maccsl sipa.
SAnepHble peakunu. Jlenenue
U CUHTE3 sizIep.

S nepHbI peakTop.
TepmosinepHbIil CHHTES.
[TpoGieMbl 1 nepCreKTUBBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
c97c
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SIICPHOM SHEPIETHUKHU.
DKOJIOTHYECKHUE aCTICKTHI
SIICPHOM SHEPTEeTUKH.
DJiIeMEHTapHbIE YACTUILIBI.
OTKpBITHE IO3UTPOHA.
MeTtoanl HaOIIOAEHNS U
PEruCTpaLUK JIEMEHTAPHBIX
YaCTHII.

DyH/1aMEHTAJIbHbBIE
B3anMoaercTBUA. EMMHCTBO
(U3UYECKON KapTUHBI MHPA.
TexHuueckue ycTpoicTsa u
MPaKTUYECKOE TPUMEHEHHUE:
JI03UMETP, Kamepa Bunbcona,
SIICPHBIA pEeaKkTop, aTOMHAs
Ooomoba.

Hroro no pazgeny
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Pazgen 5. 3JIEMEHTBI

ACTPOHOMMHU U ACTPOPU3UKU

OJIeMEHTEI

5.1 aCTPOHOMUU U

acTpou3uKu

Oranbl pa3BUTHSA
actpoHoMuu. IIpuknagHoe u

MHUPOBO33PEHUYECKOE
3HAYCHUE aCTPOHOMHUH.

Bug 3BE3IHOr0 HeOa.
Co3Be3nus, spKUe 3BE3MbI,
IUTAHETEHL, X BUIHUMOE
JIBIOKEHHE.

ConHeyHas CHCTEMA.
Comarze. ComHeyHas
AKTHUBHOCTD. Hcrounux

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
c97c

- OpraHusa

1us paboThl

B Iape u

rpynmnax
- OpraHu3anus
IPOEKTHON paboThI
WHJUBU]IyaJIbHO U B
rpyrmmax
- IIpuBneuenue
BHUMAaHMS
oOygaromuxcs K
[IEHHOCTHOMY
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sHeprun CoJiHIIa W 3BE3L.
3BE3 I, 150:¢ OCHOBHBIE
XapakTepUCTUKHU. J(narpamma
«COEKTPAJIbHBIM  KJIacC  —
CBETUMOCTBY. 3BE3 b1
IJ1aBHOM
IOCJIEJOBATEIHLHOCTH.3aBUCH
MOCTh «Macca — CBETUMOCTb)
ISt 3BE31 IJaBHOM
IOCJICI0OBATEIIFHOCTH.
Buyrpennee crpoenue 3BE3A.
CoBpemeHHbIE
MpeACTaBICHUS o
MIPOUCXOKICHUH U SBOJIOLUU
ComHnla ® 3BE34.  OTambl
JKU3HU 3BE3I.

Mneunsiii  Ilyte — Hama
I'anaktuka. Ilonoxkenme w
IBIDKEHUE ConHIa B

I'anaktuke. Tumel TajakTHK.
Pannoranaktuku U KBazapsbl.
YépHble abIppl B Aapax
rajakTHK.

Bcenennas. Pacmmpenue
Bcenennoii. 3akon XaOb6ua.
Pa36eranue rajJaKkTUK.

Teopuss bonpmioro B3phiBa.
PennkroBoe u3nydeHue.

MacmrabHas CTPYKTypa
Bcenennoii. MeraranakTuka.
Hepeménnsie pooIeMbI

ACIEKTy U3y4aeMbIX
Ha ypOKax SIBJICHHM,
WCTIOJIb30BaHUE
BOCIIMTATEIIBHBIX
BO3MOXKHOCTEM
COJIepKaHUS
y4eOHOTro rpeamMeTa
gepes
JIEMOHCTPAIINIO
obyJaromumcest
PUMEPOB
OTBETCTBEHHOTO,
TpakIaHCKOTO
TIOBEJICHUS,
TIPOSIBIICHUS
YeIIOBEKOIIOOUS U
JO0OPOCEPACYHOCTH,
yepe3 noadop
COOTBETCTBYIOIIHX
TEKCTOB IS YTCHUS,
3amay Juist

peleHus,
poOIeMHBIX
CUTyaluu s
00CyXIeHHS B
KJacce

- Oecema o
3HAYEHUH
SBOJIIOIUH
Bcenennoit




aCTPOHOMHHU.

Hroro no pazneny

7

Pazgen 6. OBOBIIAIOHIEE ITIOBTOPEHUE

Ponws ¢usuku u acrpoHOMHH
B SKOHOMMYECKOM,
TEXHOJIOTHYICSCKOM,

COLIMAJIbHON W  ATHYECKOM
cepax JIeATCIIbHOCTH
YeJIOBeKa, pOJIb MU MECTO
GU3UKK W acTPOHOMHH B

[Ipumenenue
TPYMIIOBO# pabOTHI
WM pabOTHI B TTapax,
KOTOpBIE ydaT
o0yJaromuxcs
KOMaHJHOU paboTe
Y B3aUMOJIEUCTBUIO

[TPOIT'PAMME

C IpyruMH
COBPEMEHHOM Hay4YHOH o0yuarommMucs
OGoOwmaromee KapIT)I/IHe MUpa, y;)om, bubmorexa [JOK g
6.1 4 . ’ https://m.edsoo.ru/7f41
IIOBTOpPEHUE bu3nueckoi TEOpUHU Ll
dbopmupoBaHUU T
IIPEICTaBICHUN 0
¢u3nyeckoil kapTHHE MMHpa,
MeCTO (PU3UUECKOM KapTHHBI
Mupa B o0meMm  psaay
COBPEMEHHBIX E€CTECTBEHHO-
Hay4HbIX TIpEACTaBIECHUN O
pupoe.
Hroro no pazneny 4
PeszepBHOE Bpemst 3
OBIIEE
KOJIMYECTBO 68
YACOB 110



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnnuyecrBo yacos DJIEeKTPOHHBIE
No nudppoBkIe
Tema ypoka Konrponbunie | Ilpakrtuueckue | [ara p
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI H3yYeHHUS
pecypchbl
dusrka — HayKa 0 IPUPO/JIC.
Bubmunorexa [IOK

1 HayuHnble MeTO1bI MO3HAHUS 1 nbmotexa L

OKPYKAIONIET0 MHpa https://m.edsoo.ru/ff0c32e2
KPY’KaIoIIEero Mu
Poie 1 MecTo du3nku B
(hopMHUPOBaHUH COBPEMCHHOMN
. Bbubnuoreka IIOK

2 HayHHOW KapTHHb! MUpa, B ! https://m edsofru/ffOc33e6
HPAKTUYECKOH JeATENEHOCTH — '

Jronei
MexaHndeckoe IBIKEHHUE.

3 OTHOCHTEIIBHOCTh MEXaHUIECKOTO 1 bubnuoreka [JOK
nerkenusd. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IPSAMONIMHENTHOE 1 bubmmoreka [IOK
JIIBUOKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE 1 bubnuoreka [LIOK
MIPSAMOJIMHENHOE IBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe maieHue. Y CKOpeHHe 1 bubnunoreka LIOK
CBOOOIHOTO ITaCHN https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHHUE.

. bubmnoreka LIOK

7 JIBu>KeHHe MaTepHalibHOM TOUKU 1 1

10 OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada



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

HpI/IHI_[I/IH OTHOCUTCIBPHOCTHU

8 lNanunes. UnepumanbHble CUCTEMBI bubmorexa HOK
' puu https://m.edsoo.ru/ff0c3be8
otcyeta. [lepBbiii 3akoH HproToHa
Macca tena. Cuna. [lpuniun
9 CyInepro3uLuu cui. Bropoii 3akon bubmmoreka [JOK
Herotona ns marepuanbHOR https://m.edsoo.ru/ffOc3be8
TOYKHU
Tpernii 3akon HeroToHa 17151 bubmmoreka [JOK
10
MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOIO TATOTEHUSI.
11 Cuna tsoxectu. [lepBas bubmmorexa [IOK
-Hep https://m.edsoo.ru/ff0c3d00
KOCMHUYecKasi CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuent
13 TpeHus. Cuia COnpOTUBIICHUS IPU bubmmoreka [JOK
JIBWKEHUH Tela B JKUIKOCTH UJIN https://m.edsoo.ru/ffOc3f76
raze
[TocTynarenbHOE 1 BpaliaTeabHOE
JBUKEHHE a0COTIOTHO TBEPAOTO
14 Tesa. MOMEHT Cuitbl Hneqlz) CHJIbI brbsmorexa HOK
' L ' https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHUsI TBEPIAOTO
Tena
NMiynsc MaTeprabHOU TOYKH,
CUCTEMbI MaTEpUATIbHBIX TOUEK.
but6mmoreka [JOK
15 Nmnynbsce cuibl. 3akoH

COXpPAaHCHUS UMITYJIbCA.
PeaktuBHOE JABHXXCHUC

https://m.edsoo.ru/ff0c43d6



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

16

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sneprus
MarepuanbHol ~ Touku. Teopema 00
M3MEHEHUU KMHETUYECKON
SHEpPIrUn

bubnuorexa [JOK
https://m.edsoo.ru/ff0c4502

17

ITorenumanpHas 3HEprusl.
IToTenuumanpHas SHEPrus ynpyro
ne(popMHUPOBaHHON NPYKUHBI.
IloTeHunanpHas dHeprus Tena
BOJIN3M MOBEPXHOCTH 3eMIIN

bu6mmoteka [IOK
https://m.edsoo.ru/ffOc461a

18

[ToTenuunanpHble U
HEMOTeHUUaIbHbIe CHIIbI. CBSI3b
pabOThI HETIOTESHITMATLHBIX CHJI C
W3MEHEHUEM MEXAHUYECKOU
SHEPTUU CUCTEMBI T€J. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEPIUU

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

19

JlabopaTopHas paboTa
«HccnenoBanue cBsizu pabOTHI
CHJIBI C UBMCHCHHUEM
MEXaHUYECKOM SHepruu Tena Ha
IIPUMEpE PacTsKEHUs PE3UHOBOTO
KIyTay

20

KonTponbHas padota no reme
«Kunemaruka. /[nnamuka. 3aKOHbI
COXpaHEHUs B MEXaHUKEY

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBI€E MMOJOKEHUS
MOJIEKYJISIPHO-KMHETHYECKOM
TEOpUU. BpOYHOBCKOE IBUKEHHE.

but6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Auddysus

22

Xapaxkrtep JBHKEHUS U
B3aUMO/IEHCTBHSI YACTHIL
BelecTsa. Monenu cTpoeHust
ra30B, )KUIAKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonnuectBo
Bemecta. [locTosinnas ABoraapo

24

TernnoBoe paBHOBECHE.
Temneparypa u e€ usmMepeHue.
[IIxana remneparyp Llenscus

25

Wneanpusiii ras 8 MKT. OcHOBHOE
ypaBHeHue MKT

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

26

AGcomoTHas TeMIepaTypa Kak
Mepa CpeIHeN KUHETUYECKOM
SHEPTHUU JIBIXKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Kianeiipona

bubnnorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanpToHa. ["a30BBIC 3aKOHBI

28

JlaGopatopHas pabota
«MccrnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMu COCTOSIHUS
Pa3peKEHHOTO ra3a»

29

N3ompoueccel B HacaIbHOM ra3e u
UX rpauueckoe npeacTaBlieHue

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpennss sneprus
TEPMOJIUHAMUYECKON CHCTEMBI U
CIOCOOBI €€ U3MEHEHHS.
KonuyecTBo TemioTs! 1 padboTa.

bu6nmorexka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

BuyTpennsis sneprus
OJIHOATOMHOTO UJICAILHOTO ra3a

31 Bunpl Teronepenaun bubmmorexa [IOK
g e https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TETIOEMKOCTD
32 BemiecTBa. KonnuecTBO TEMIOTHI bubnnorexa [JOK
pu Terionepenave. AaunadbaTHpIi https://m.edsoo.ru/ff0c5c36
rporecc
33 [1epBblil 3aKOH TEPMOJAMHAMUKU U bubmmoreka [IOK
€ro IpMMEHEHNE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs nmporieccoB B
34 npupoze. Bropoii 3akon bubmmorexa LIOK
PHPOAE. p https://m.edsoo.ru/ff0c6230
TEPMOIUHAMHUKHU
35 [Tpuniun nevictBus u KI1/] bubnnorexa [JOK
TEIJIOBOW MaIlIMHBI https://m.edsoo.ru/ff0c600a
36 uxa Kapno u ero KI1/]
37 DKosoruyeckue npoosieMsl
TETUTO3HEPTeTHKHI
O6o0mmaromuii ypox
38 «Moutekys HaZI()bmHKa OcHOBBI brbsmorexa HOK
P ’ https://m.edsoo.ru/ff0c6938
TEPMOJTUHAMUKI
KonTponbras pabora 1mo teme
39 <<MOJ1peK TSt Hzﬂ ¢uzuka. OCHOBBI bubnmorexa LIOK
P ’ https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooGpazoBaHue 1 KOHAEHCAIIHS. bubmuoteka LIOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
41 AOCOoNIOTHAS M OTHOCUTENbHAS but6mmoreka [JOK

BJIQ)KHOCTBH BO3ayXa.

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

Haceimennsiit nap

TBépnoe teno. Kpucraimueckue
1 amopdHBbIe Tena. AHU3OTPOTIHS

42 N o JKiIKie bu6mmoteka [IOK
B. XKuaku
CBOMUTE KpHCTAILI g https://m.edsoo.ru/ff0c65f0
kpuctajuibl. COBpeMeHHbIS
MaTepuabl
[InaBnenue v KpUCTAIIU3ALIMSL.
43 v I())Tan aB e}LIIH;I bubmorexa HOK
ACHBHATEILT HaBa ' https://m.edsoo.ru/ff0c6708
CyOnumanust
bubnnorexa [JOK
44 VYpaBHeHue TeniaoBoro danxanca httos://m.edsoo.ru/ff0c6820
OnekTpusanus Tell.
45 5 prat . I N bubnuoreka [IOK
. BH
JICKTPHHCCICH 3apAL. B4 BUA https://m.edsoo.ru/ff0c6bcc
AIICKTPUICCKUX 3aPsI0B
[IpoBOTHHMKH, TUAIEKTPUKHU U
46 MIOJIYIIPOBOJIHUKH. 3aKOH bu6mmoteka LIOK
COXPAHEHUS JICKTPUUECKOTO https://m.edsoo.ru/ffOc6bcc
3apsaa
B3aumoneiicTBue 3apsa0B. 3aKOH
47 K HT N e bubnuoreka [JOK
yHoHa. OqujHHH https://m.edsoo.ru/ff0c6ced
AIEKTPUICCKUN 3apsi]T
Hanpsisk€HHOCTB 271€KTPUIECKOTO
48 nosist. [IpuHnun cynepno3unuu bubnuorexa [LIOK
AJIEKTPUYECKUX MoJel. JInnun https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabora cui anekTpocTaTHIecKoro
p Bu6smorexa [JOK
49 mons. [Torennuan. PasHocth

IIOTCHIIMAaJIOB

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " JUDJICKTPHUKH B
SJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJIGKTpI/I‘ICCKaSI MMPOHNUIIACMOCTb

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

DnekTpoémMkocThb. Kongencarop

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c7126

52

DneKTPOEMKOCTH IIIOCKOTO
KOHJICHCATOpa. DHEeprus
3apsHKEHHOT0 KOH/EHCaTopa

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas pabota
"U3mepenue 31eKTpoEMKOCTH
KOHJieHcaropa"

54

[TpuHIMT TEHCTBYS M IPUMECHEHUE
KOHJICHCATOPOB, KOTTMPOBAILHOTO
armapara, CTpyHHOTO IPUHTEPA.
DNeKTpocTaTUYECKas 3aluTa.
3azemMIiieHHe IEKTPONIprUOOPOB

55

DNeKTpUUECKUN TOK, YCIOBUS €r0
cymectBoBanus. [locTosHHBIM
ToK. Cuia Toka. Hanpsixenue.
Comnporusnenue. 3akoH Oma jist
y4dacTKa Ieru

56

ITocienoBaTenpHOE,
napaieNlbHOe, CMEeTIaHHOE
COeIMHEHUE MTPOBOJAHUKOB.
JlaGopatopHnas pabota «3yuenue
CMEIIaHHOTO COeIMHEHMS
PE3UCTOPOB»

bu6mmotexa I1IOK
https://m.edsoo.ru/ff0c74f0

57

PaGora 1 MoImHoCTh
ANEKTPUYECKOTO TOKA. 3aKOH

bu6nunoteka [IOK
https://m.edsoo.ru/ff0c7838



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

Jxoyns-Jlenna

58

3axod OMa 11 MOIHOH
(3aMKHYTOM) 2JIEKTPUUIECKON
uenu. KopoTkoe 3ambikaHue.
Jlaboparopnas pabora
«M3mepenune DJIC ncrounmka
TOKa U €0 BHYTPEHHETO
COIIPOTHUBIICHUSI»

bubnuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAs MPOBOAUMOCTD
TBEPABIX METAIUIOB. 3aBUCUMOCTh
COIPOTHUBIICHUS] METAJLIOB OT
TeMIepaTyphbl.
CBepXIpoBOIMMOCTh

60

DNEeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3JI€KTPOHHBIX ITYyYKOB

61

[TonynpoBoIHUKH, UX
cOoOCTBEHHAas U MpUMeECHast
npoBoauMocTh. CBoiicTBa p—N-
nepexona. [loaynpoBoIHUKOBBIE
puOOpEI

bu6mmotexa I1IOK
https://m.edsoo.ru/ffOc84ae

62

DNEeKTPUUECKUN TOK B paCTBOPAX
Y pacIiaBax 3JIeKTPOJIHTOB.
DNEKTPOTUTHUECKAS
JUCCOITHAITUS. DICKTPOIIHU3

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0c82ba

63

DNeKTpUYECKU TOK B ra3ax.
CaMoCTOSTENLHBIN 1
HECaMOCTOSITeNIbHBIN pa3psi.
Monnus. I1mazma

but6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DnexkTpudeckre npudopsl U

bu6nunoteka [IOK



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

YCTPOICTBA U UX MPAKTHYECKOE
npumenenue. [IpaBuia TexHUKH

https://m.edsoo.ru/ffOc86fc

0€30MacHOCTH
65 O60061maromuit ypok 1 bubmmoreka [IOK
«JIEKTPOTUHAMUKAY https://m.edsoo.ru/ffOc88be
Konrponsnas pabora no teme
«Qunekrpocraruka. [locTosHHBII bu6mmoteka [LIOK
66 . 1
3JeKTpudecKkuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAAX»
Pesepsublii ypok. KoHTposibHas
67 a601;a o T}e,f/[e ’ 1 bubmorexa HOK
}? " https://m.edsoo.ru/ff0c8c56
DNeKTpoIMHAMHUKA
68 PezepBHbIil ypok. O600marommii 1 bubnuoreka LIOK
ypok 1o TemaM 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
[
JI:;-II Tema ypoka Bcero Kontpoaeueie | Mpakririeckue fllj;:eﬂl/lﬂ :)lg;)l;l;zl:;fenbnme
padoThI padoThbI pecypest
[TocTosiHHBIC MATHUTBI M UX

1 B3auMoiercTBre. MarHuTHOE IOJIE. 1 bu6mmoreka [IOK
Bekrop maruuTHOM nHAYKIMU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKLIUH
MarauTHoe 1noJjie nNpoBOJIHUKA C

5 ToKOM. OnbIT DpcTena. 1 bubnuorexa [JOK
BzaumopeiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHnas pabota «3yuenue 1 1 bubnuorexa [JOK
MAarHUTHOTO ITOJISl KATYIIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuia Ammepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuoteka [IOK
«HccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKY C
TOKOM»

JleficTBEe MAarHUTHOTO IIOJIS Ha

5 JBIKYIIYIOCS 3apSyKEHHYIO YaCTHILY. 1 bubnnoreka [HOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ffOc9df4
Jlopenua
DneKkTpoMarHuTHas uHaAyKuus. [lotok

6 BEKTOpa MarHUTHON MHAYKIUHU. DJ[C 1
WHIYKIIAA. 3aKOH JIEKTPOMArHUTHOM



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

uHaykiuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOM MHTYKITUI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
DHeprusi MAarHUTHOTO TOJISL KaTYIIIKH C
TOKOM. DJIEKTPOMArHUuTHOE MOJIe

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

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOJBUTATENb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX YACTHII,
WHIYKLNOHHAs II€Yb

10

O6o6maromuit ypok «MaruutHoe
noJie. DIeKTPOMAarHUTHas! UHIYKIIUS

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabora no reme
«MaruuTtHoOe nose.
3J'I€KTpOMaFHI/ITHa$I HUHAOYKIUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHUYECKHE
konebanus. [[apmoHnueckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHuM.
[IpeBparienue sHEprun

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
nepuoaa MajblX KoJleOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTH U MacChl TPy3a»

14

Konebatenbublit KOHTYp. CBOOOIHBIE

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0ch820



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

OJICKTPOMAardiuTHBIC KoJIeOaHMS B
nacaJIbHOM Koyie0aTeIbHOM KOHTYpE€.
AmnHanorus MECXKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

15

®opmyna ToMcoHa. 3akoH
COXpaHEHHUS YHEPTUU B UJICATTLHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[TpencraBieHHE O 3aTYXAMOIIHUX
KoJieOaHusX. BbIHYXIeHHbIE
MeXaHUYECKHE KojieOanus. Pe3onanc.
BrIHyKIeHHBIC JIEKTPOMATrHUTHBIC
KoJIeOaHus

bu6mmoteka [IOK
https://m.edsoo.ru/ffOchb86

17

[lepemennsiii Tok. CHHYCOUAATBHBIN
IIEPEMEHHBIN TOK. MoIHOCTh
IIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOIIEE 3HAUEHUE CUJIBI TOKA U
HaIPSKEHUS

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTBo,
nepegaya u norpedieHue
JEKTPUYECKON SHEPTUU

19

YCTpOoUCTBO U IPAKTUUECKOE
[IPUMEHEHHUE DIIEKTPUYECKOI 0 3BOHKA,
TeHEepaTopa IMEPEMEHHOIO TOKA,
JIMHUH JIEKTpoIiepenay

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOJACTBE JIEKTPOIHEPTUU.
Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUHU B MOBCEAHEBHOM
KA3HU



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

MexaHHUECKUE BOJIHBI, YCIOBHS
pacrtipoctpanenus. [leproa. Ckopoctsb

Bu6muoreka [JOK

21
pacnpoCTpaHEHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunslie ¥ TPOAOIbHBIE BOJTHBI
3ByK. CKkopocTh 3ByKa. [ poMKOCTh bubnmoreka [IOK
22
3ByKa. Boicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJEeKTPOMarHUTHBIEC BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [lkana buomorexa LIOK
p ' https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIBL pagrOCBS3U U
24 TeneBueHus. PazButue cpencts
cBs3u. Paguonoxarus
o5 KonTtponbsHast padbota «Konebanus u bubnuoreka LIOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[TpsimonMHEeHOE pacpocTpaHeHHE
%6 CBETa B OJHOPOJHOMU Cpejie. bubnuorexa [JOK
ToueuHsblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oT pa)KeHI/I}I cseta. [loctpoenue Bubmmorexa LIOK
p o p https://m.edsoo.ru/ffOcd4e0
n300pa’keHHi B TNIOCKOM 3epKaJie
[Tpenomnenue ceera. [losnHoe
o8 BHYTpeHHee oTpakeHue. [IpenenbHslit bubnnorexa [HOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXXKEeHUs
29 JlaGopatopHas pabota «/3mepenue bubnnoreka [HOK
MTOKa3aTelIsl MPEJIOMIICHHSI CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [Toctpoenne n3o0pakeHnl B bubmmoreka [JOK



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

nuH3e. DopMyia TOHKOU JTUH3BI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTtopHnast pabota

31 «UccnenoBanue CBOUCTB
M300paXKCHUH B JIMH3AX)
Hucnepcus cBeta. Cll0XKHBIN COCTaB
39 6enoro ceera. Lger. JlaGoparopnas
pabota «Habmonenue aucnepcuu
CBETa»
33 WnTepdepenmus ceera. Audpaxus bubnuoreka LIOK
cBeta. JludpakunoHHas pemeéTka https://m.edsoo.ru/ff0ced22
3 [TonepeyHOCTH CBETOBBIX BOJIH. bu6nuoreka [IOK
ITonsapusanus cera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpudOPHI U yCTPOICTBA U
yCIIOBUS MX 0€30MaCHOT0 MPUMEHEHUS
['paHuUIBI IPUMEHUMOCTH
36 KJIACCUYECKOM MeXaHUKH. [TocTynaTsl bubnuoreka [IOK
CIIeLIMATIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIbHOCTU
OTHOCHTEIBHOCTH OJJHOBPEMEHHOCTH.
37 3aMeyIeHHe BpPEMEHU U COKpAIllEHHE bubmmorexa [HOK
https://m.edsoo.ru/ffOcfad2
JUIAHBI
DHeprus U UMITYJIbC PEISITUBUCTCKON
. bubnuotexa [JOK
38 gacTHIbl. CBSI3b MacChl ¢ YJHEPTHEH U
https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPTHUS MOKOS
KonTponbhas pabora «OnTuka.
. bubnmuoteka [JOK
39 OcHOBBI crielMaNIbHOM Teopun

OTHOCHUTCIIBbHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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

®otonbl. Dopmyina [1nanka. Dueprus

Bu6mmoreka [JOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG LOK
nOInOTEKA
41 otod(ddexra. O A.T.
porospexr TIPITRL https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl porodrddexra. YpaBHeHHE
42 3ﬁHH.ITC§H3, Jiis)lq)@omaq)g)ema brbmorexa LIOK
A : https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» ¢poroaddexra
JaBnenue cBera. Onbitsr [1. H.
43 JleGeneBa. XUMHYECKOE IENCTBUE bubmorexa HOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MIPaKTUYECKOE MPUMEHCHHUE:
44
dboTo31eMEHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOANO/]
45 Pemenue 3ama4 mo Teme « JIEMEHTBI bubmuorexa [JOK
KBAHTOBOW OIITUKN) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcora. OnbITE
46 Pezepdopna nmo paccesHuio o-4acTu bubmuorexa LOK
POOpA P - https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bu6nmmoreka [IOK
47 II b
OCTYJIaThl bopa https://m.edsoo.ru/ffOdOafa
H3nyuenue u moriomeHne GoToHOB
48 o I/I}l;qe exome aTOM;Hc o) HO(bliO OBHS bubmorexa [JOK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha Apyrou. Buapl ciekTpos
BoaHoBEIe cBolMicTBa YacTuL. BOJIHEBI
. ) bubmuorexa [JOK
49 ne bpoins. KopnyckynspHo-

BOJIHOBOM AyaJIn3M. CHoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



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

BBIHYXXJICHHOC U3JTYyYCHUC

50

OTkphITHE paAO0aKTUBHOCTHU. OIBITHI
Pesepdopaa o onpeneneHuto cocraBa

PAAOAKTUBHOI'O U3JTYYCHUA

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

51

CsoticTBa anbda-, 6era-, raMma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KHUBHIC
OpTraHU3MBI

52

OTkppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DJNEKTPOHHBIN U MO3UTPOHHBIN Oera-
pacnan. ['aMmma-nsiydyenue

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B SiIpe.

S nepHblie peakunu. SnepHbii
peakrop. [IpoGieMbl, IepCIeKTHUBHI,
SKOJIOTUYECKHE ACTIEKTHI SII€PHOI
SHEPreTUKHU

bu6mmorteka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKPBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
pEeTUCTpaLNK AJIEMEHTAPHBIX YAaCTHII.
Kpyrnslii cron «@yHaaMeHTalbHbIE
B3auMoOAeUCTBUA. ENMHCTBO
(bU3HUYECKON KapTHUHBI MUPAY

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3sé3nnoro nebda. Co3se3aus,
HpKI/Ie 3Bé3ll])l, IJIaHETHI, UX BUIUMOC
nBmkenue. ConHevHast CUCTEMaA

56

Connue. ConHeuHas akTUBHOCTb.
Wcrounuk sneprun ConHua v 3B€311



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

57

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TJIABHOU
MoCJIeI0BaTeIbHOCTH. BHyTpeHHee
cTpoenue 3Bé31. CoBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOXKICHUH U
sBostonun CosHIIa U 3BE3]T

58

Muneunsiii [Tyts — Hama ["anakTuka.
[Tonoxenue n aBmxenne CosHua B
lNanmakrtuke. ['anaktuku. Y€pHbie
JBIPBI B IAPax TaTaKTHK

59

Bceenennas. PazOeranue rajgakTuk.
Teopus bonbmoro B3peIBa.
PenukToBO€ n3nmyuenue.
MeraranakTuka

60

Hepemennsie mpobieMbl aCTPOHOMHH

61

KoHnTponpHas pabora « 3eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

Ob6o6maromuit ypok. Pons huzuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATbHOM B
ATUYECKOH cdepax MesaTeTbHOCTH
YeJoBeKa

63

O6o6maromuit ypok. Pons u Mmecto
(bU3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOM KapTHUHE MUPA

64

O6o06maromuii ypok. Posb
buznueckoil Teopun B popMHUpPOBAHUHI
npeCcTaBiIeHu 0 PU3NIECKOM
KapTHUHE MUpa




O6o06matromuii ypok. Mecto
¢u3nUecKoil KapTUHBI MUpa B 00IIEM

65 1
PAly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUN O IPUPOIE

66 Pe3epBHbIil ypok. MarHuTHoE moJie. 1
DJIeKTpOMarHuTHasE UHYKITUS
PesepBublit ypok. Ontuka. OCHOBBI

67 CIIeIUAJILHON TEOpUHr 1
OTHOCHUTEIIbHOCTH
Pesepnsiit ypok. KBanToBas gpusuka.

68 DJIEMEHTHI aCTPOHOMUU U 1 bubmorexa HOK

https://m.edsoo.ru/ff0d1784
acTpOPHU3UKH
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka, 10 kimace/ Mskumies I'.51., byxosue b.b., Corckuit H.H. mox penaknueii
[TapdenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»
» ®usuka, 11 kmacc/ Mskumes ['.JI., byxosues b.b., Hapyrun B.M. o penaknueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOANYECKHNE MATEPHUAJIBI J1JIAA YYUTEJIA

1. ®usuka. 10 knacc. YueOHUK 11 00111e00pa30BaT. OpraHU3alyii ¢ MPUJI.Ha JIEKTPOH.
HocuTene: 6a30BbIi U poduibHbIN ypoBHU/ .51, Mskumes, b.b. byxosnes, Corckuit H.H./
M.: IlpocBemenue, 2020.

2. Kynepmreitn 10.C. ®usuka. /{uddeperiupoBanabie KOHTPOIbHBIE paOOTHI.7-
11kmacc.CII6.: M3a. oM «CeHTsi06pn», 2015.

3. ®usuka. «kKOHCTPYKTOP» CaMOCTOATEIBbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kimaccer:
rmocodue s yaurtenei oomeoodpasosart. yupexaenuii/ C.M. Aunpromeukus, A.C.
CnyxaeBckuil.- M.: IIpocBemienue, 2018.

4. Coopnuk 3amad o ¢usuke. 10-11 kmaccr! (k yueOnukam ['.5. Msikumesa u.ap.) — M.
Ox3amen, 2019.

5. Coopuuk 3amad no ¢usuke st 10-11 kmacerr: mocodue A yqanmxcsi oomeodpas3osar.
opranu3aiuii: 6a3oBeiii u npodui. yposuu / H.A. Tlapdentbesa.- 5-¢ uzn. M .: [Ipocsenienue,
2017 T.

6. ®usuka. 3agaynuk. 10-11 xi1.: [Tocobue mis 001ieoOpazoBar. yupexaeHuii / PoiMkeBud A.
I1. - M.: poda, 2019.

7. TemaTHYECKHE CAaMOCTOSATENIbHBIC U KOHTPOJIbHBIE paboThI 1o (pusuke. 10 kiace. / O.H.
I'pomuesa.- M.: Ok3amen, 2017.

8. A.IL. PeimkeBnu. COopHHK 3a1au 1o ¢pusuke. Mocksa, poda, 2017 r

9. ®poHTanbHBIE Ta00paTOpHBIC PAa0OTHI 1O Gusnke B 7-11 kimaccax obieoOpa3oBaTeIbHbBIX
yupexenusax: Ku. s yaurens / B.A. Bypos, F0.11. lux, b.C. 3BopbIkuH u Ap.; 01 pen.
B.A.

Bypoga, I'.I'. Hukudoposa. - M.: [IpocBemienne: Yued, mut., 2015

10. Koaudukarop 371eMEeHTOB cCoJiepKaHus U TPeOOBaHUH K YPOBHIO MTOJTOTOBKH
BBIITYCKHUKOB 00111€00pa30BaTeNbHbBIX YUpeKIAeHHH 115 mpoBeaeHns B 2024 romry emHOTO
rocyaapctBeHHOro sk3amena no ®U3NKE.

11. JI. A. Kupuk. @msuka 10. COOpHHUK caMOCTOSTENILHBIX U KOHTPOJIBHBIX padoT. MockBa
«Unekca» 2019 1.

12. ®wusuka. 10 kiacc: TeXHOIOTHYECKHE KapThl YPOKOB 10 yueOHuKyY I'.51. Msikumesa, b.b.
byxosuesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareiiuenko.- Bonrorpan: Yuurens. 2019.
13. I'.B. Mapkuna ®@usuka 10 knacc. [Toypounsie ruranst o yueOunuky I'.51. Mskumesa, b.b.
byxosuesa. B.: Yuurens, 2020.

14. COOpHHK TECTOBBIX 3a/IaHUH I TEMATHYECKOTO M UTOTOBOTO KOHTpoJisi. Puznka 10
kinacc. M.: «Muarennext-Lentpy», 2019

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

1. bubimoteka I{OK https://m.edsoo.ru

2.https://resh.edu.ru

3.https://edu.skysmart.ru

4. https:/lyaklass.ru

5.https://urok.apkpro.ru



