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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOil paboueil mporpaMMbl BOCIUTAHHUA M KOHLENIMM TIPENoAaBaHUs yueOHOTO
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX  opraHm3anmsx Poccuiickoii  Denepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamNpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yibTataM OOYy4YeHHs, a TAKKe YYUTHIBAET HEOOXOAMMOCTb peau3allid MEXIPEIMETHbBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (HU3MKH: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (PM3UKU Ha 0a30BOM YpOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e coJiepaHue yuyeOHoro nmpeamera «Pu3nkay» 1o rojgam o0ydeHus.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4EOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJIECHUHN, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
NPUMEHATHh HAyYHBIH METO]I TO3HAHUS MPH BBHITIOJTHEHUH MU y4eOHBIX MCCIIEJOBAHUH.

B ocHOBY Kkypca (hu3ukH 17151 yPOBHS cpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUHU, BEUIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiysi IpearnosaraeT UCIoIb30BaHHE T'yMaHUTapHOTO
noTeHIuana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKHMHU, HDAaBCTBEHHBIMU U 3KOJIOTMYECKHMHU MTPOOJIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAHHE MPEACTABICHUN O CTPYKTYpe MOCTPOSHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, I ONHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHEIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAHUPOBAHMS U OCHaIeHus KabuHeta ¢usuku. [lpu sTom
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAENSETCS PELISHUIO0 Pacu€THBIX M KaueCTBEHHbIX 3aj1ad. [Ipu saTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. /lig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSACHEHUE MpPOTEeKaHWs (QU3UYECKUX SBICHUM W TNPOIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyronme BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepHaTbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o0pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MPAKTUYECKUX pabOoT U JIEeMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBACT MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 110
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE JJIS YYEHHUUECKUX IMPAKTHUECKUX paboT ¢GopmupyeTrcs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsT GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e hopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYalOMIMXCS K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
®pa3BUTHE TPEACTABICHUH O HAyYHOM METOJA€ TO3HaHUS U  (OPMHPOBAHUE
HCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;



¢ hopMupoOBaHNE HAyYHOTO MHPOBO33PEHHUSI KAaK pPe3ysbTaTa M3Y4YEeHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

¢ popmupoBaHUE YyMEHUN OOBACHATDH SIBICHUS C UCIIOJIb30BAaHUEM (PU3NYECKUX 3HAHHUM U
HAyYHBIX JI0Ka3aTeIbCTB;

¢ popmupoBaHUE TPEJICTaBICHUNH O poiu (PU3MKU Ui Pa3BUTHS APYTUX E€CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHnne 3TUX Lesell o0ecreyrBaeTcsl PeUIeHHeM CIEAYIOMIMX 3agad B Ipolecce

U3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

® IPHOOPETEHNE CUCTEMbI 3HAHUU 00 OOmHUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

e popMHupoBaHUWE yMEHUU TNPUMEHSATH TEOPETHYECKHE 3HAHUS [UIA OOBSICHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

® OCBOCHHE CITIOCOOOB PEIICHUS Pa3IMYHbIX 33/1a4 C SBHO 3aJJaHHON (PU3MUECKON MOJIENbIO,
3a/1a4, I[0JPa3yMeBAIOUIMX CaMOCTOSITEIbHOE CO3JaHue (PU3UYECKONH MOJeINH,
aJICKBaTHOW YCJIOBHUSAM 33a]1a4U;

® TOHMMaHNe (U3UYECKUX OCHOB M TPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

® OBJIAZICHUE METOAAMU CaMOCTOSATEIBHOTO IUIAHUPOBAHHUS M TIPOBEICHHS (PHU3UIECKUX
HKCIEPUMEHTOB, aHalu3a M  UHTEepOpeTandd  HH(pOpManuM,  OIpeeseHus
JIOCTOBEPHOCTH MOJYYEHHOTO pe3yibTara;

® CO3/1aHUE YCJIOBUHM Ui pa3BUTHS YMEHHUI MPOEKTHO-HCCIEN0BATENbCKOM, TBOPUECKOM
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi YpOBEHB) Ha YpOBHE CpeaHEro o0Iero oopa3zoBaHUs
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamme no (pusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEb JElNaeT BBHIOOp IMPOBEACHUs JTaOOpaTOPHBIX paboT |
OTIBITOB C YUETOM WHIUBUAYATbHBIX 0COOEHHOCTEN 00yUYaOLIUXCS.



COJEPKAHUE OBbYYEHUA
10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MMO3HAHUS TPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m mecto usuku B (OPMHPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe JBuKeHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOro JBMKeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsMOJMHEHHOe NBIkeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuuelinoe naBmxeHue. J[[BUkeHHEe MarepualibHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, WILTIOCTPAIIAS] KHHEMAaTHUECKUX XapaKTEPUCTUK JBHIKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Hab6nronenue nBuxeHus Temna, OpOmeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO MMaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHIS MTHOBEHHOU CKOPOCTH.

WccnenoBanne  COOTHOMICHHWSI  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE pPaBHBbIE MPOMEXKYTKH BpPEMEHH IMpPH PABHOYCKOPEHHOM JBHKEHHUHU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH ['anunes. Ilepoiit 3akoH HeroToHa. MHEpUManbHbIE CUCTEMBI
OTCU€TA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoe U BpallaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJIEHCTBYIOIIUX TEII.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecUs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILLEHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUkd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIIBL. CBs3b pabOThl HENOTEHIHUAIBHBIX CHJI C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPTUU Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe nBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaumdecTBo BelecTsa.
[locTostnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHYECKOH TEOPHH
ueanpHOro rasa. AOCOJIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkama temneparyp KeneBuna. ['a30Bble  3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbeIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiTel O AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBUA.

Mopenb, HUTIOCTpUPYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Ompenenenne Macchl BO3AyXa B KIIACCHOW KOMHATe€ Ha OCHOBE HM3MEpEHUN 00BhEMa
KOMHATBHI, IaBJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMH COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cucteMa. BHYTpeHHsS 3HEprus TEPMOJWHAMHYECKOW CHCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndecTBo TemioTsl U pabota. BHYTpeHHssS SHEPrUusi 0IHOATOMHOTO
UJIeaJIbHOTO Ta3a. Buasl Temionepenayun: TEIIONPOBOIHOCTb, KOHBEKLUS, U3JTyUCHHUE. Y ACIbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue o0 anumabatHoM mporecce. [lepBblif 3akoH TepMmoauHaMmukH. [IpumeneHue
MIEPBOTr0 3aKOHA TEPMOAMHAMUKHY K H30MpoiieccaM. [ paduieckast MHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

Tennossie MamuHbl. [I[pUuHIMANBI AEHCTBUS TEMIOBBIX MaiuH. [Ipeobpa3zoBaHus SHEPTUH B
TeryIoBeIX MammmHax. KoaddunueHT monesnoro nerctBus terioBo MamuHbl. [{ukn Kapho u
€ro KO3 GUIUEHT MOJIE3HOTO ACHCTBHSI. DKOIOTUIECKHIE MPOOIEMBbI TETNIOHEPT € TUKH.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JBUTaTE€llb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIieparypsl) Teja pu Terionepesaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHbIi nap. YaenpHas TemoTa napooopa3zoBaHUs.
3aBHCUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckne yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: THUTPOMETP U IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus ¥ MIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.
JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexmpocmamuka

OneKkTpuzanusi Tell. OJEKTpUYecKud 3apsan. JIBa Buga 3IIEKTPUYECKUX 3apsi/iOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYINPOBOJAHUKHU. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsijia.

B3aumopeiicteue 3apsnoB. 3akoH Kynona. TouedHslid  31I€KTpUYecKH  3aps.
Onektpuueckoe mone. Hanpsok€HHocTh 3nekTpuueckoro mois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX NoJied. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [loteHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM MoJie. J{uaaeKTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHAEHCAaToOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoiicTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLHUIL JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEJL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJIEHCATopa OT IUIOW@AW  IUIACTHH,
paccTosIHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwiit 3nekmpuueckuil mok. Toku é paznuyunvix cpeoax

DNEKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COCUHEHNE ITPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DneKTpOHHask MPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsoiicTBa p—Nn-nepexona. [lomynpoBogHUKOBbIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUcconuanus. JNEeKTPOIIN3.

OneKkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckne yCTpOCTBA W MPAKTUYECKOE IPUMEHEHHME: aMIEPMETP, BOJIBTMETD,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbl, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSKEHMUS.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE ralbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3ps ¥ IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOTO COCIMHEHUS PE3UCTOPOB.

W3mepeHne  ANIEKTPOABIIKYIEH CHJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eéd C KypcaMd MarTeMaTHKH, OHMOJIOIMM, XHUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JuHeWHas ¢QyHkuMs, mnapaboa,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHHE B JKUBOM npupoje, 1uddysus, ocMoC, TEII000MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M TIa30oB, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BTaxXHOCTH BO31lyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTATe]b BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TOYUYEHHsI COBPEMEHHBIX MAaTE€PHUaIoOB, B TOM YHCIIE
HaHOMATepHaJoB, W  HAHOTEXHOJOIWH,  OJEKTpOoCTaTHYeCcKass  3alluTa,  3a3eMJIeHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KVIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuTHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop maruuTHOM MHAYKUMU. [IpyHIMI Cylieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHON
uHAyKkuuy. KapTrHa TuHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarnutHoe moje IpoBOAHMKA ¢ TOKOoM. KapTuHa NMHMA MHIYKIIMM MarHUTHOTO MOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampabBiieHHE. J[BM)KEHHE 3apsyKeHHOM 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

SIBneHne DNEKTpOMAarHUTHOM MHAYKUMH. [IOTOK BeKTOpa MarHUTHOM HHIYKLHH.
DJIEKTPOABMIKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYyKInK Papazes.

BuxpeBoe ayiekTpuueckoe IMoje. ONEKTPOABMXKYIIAs Cuia WHAYKIMU B IPOBOJHHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBumno Jlenna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIUH. DJIEKTPOABUKYILAS CUJIa CAMOMHIYKIUH.



DHeprusi MarHUTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHLI, UHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHUM MHOYKIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 3.1eKmMpoOMAHUNHbIE KOTCOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, wactora, amrumrtyna U ¢aza konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIeOaHUSX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHbIE MEXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHUs.

IlepemenHbIil TOKk. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepegaya W NOTPEOIIEHUE BIEKTPUUECKOW HSHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKUI
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuusorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKAa M HANpsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMazHUmMHbsLE 80JIHbL

Mexanudeckure BOJIHBI, ycloBUs pacrpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBEL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHHIX BOJIH. [IpuMeHeHHE >MeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHUUYecKne YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YIBTPA3BYKOBasl JIMATHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEJIEBU3O0D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGnronenue otpakeHus U IPEIOMIICHUS MEXaHUIECKUX BOJH.

Hab6monenue nuatepdepeHyu u AUGpaKkind MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPaXXEHHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, THTephepeHIHs.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHme H300pakeHUH B IIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI MPEJIOMJICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTUYECKasl CHJIa TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAs OMNTHKa, AU(PPAKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHHWE U MperoMieHue cBeTa. OnTuueckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pazgen 6. OcHOBBI crienaJIbHOM TEOPHUH OTHOCHUTEJIBLHOCTH
['paHuibl IPUMEHUMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAIIEHUE JTHHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIB. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBsi3u 3HEprun (HOTOHA C €ro YACTOTOW. DHEPrUsl U UMITYJIbC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHuYecKkne yCTPOWCTBA M MPAKTHYSCKOS NpUMEHeHHe: (OoTodaeMeHT, (POTOmaTUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -uactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynspHO-BOJTHOBOHN Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTPOEHHsS  snpa. OtkpseiTHE
paanoakTuBHOCTH. OnbITE Pe3epdopaa mo onpeneneHuno cocTaBa paguoakKTUBHOTO U3ITYYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sinpa. MaccoBoe unciio siapa. M30Tomnsl.

Anbga-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaia. ['amma-uznydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprust cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIEp.

Anepuwiii  peaktop. TepmosinepHblii cuHTe3. [IpoGieMbl W TEpCHEKTUBBI  SIAEPHOI
SHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYeCKHEe YCTPOWCTBA M NMPAKTHUECKOE MPUMEHEHHE: JHO3UMETp, Kamepa BruibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).



Pa3zgen 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPUZUKH

Ortanbl pa3Butus acTpoHoMuu. llpukiiagHoe UM MHPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHH.

Bun 38é€31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bI, JIAHETHI, X BUAUMOE JABHKEHUE.

Conneynas cucrtema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBbIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIABHOM MOCIEAO0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABIECHUS O
IIPOUCXOXKACHNUHU U 3Botoluu CoslHLa U 3BE311. DTambl KU3HU 3BE3 L.

Muneunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe u3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHSI HeOeCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

HaGnronenus B teneckon JIynel, muianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku u acTpoHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIBHOW |
THYECKON cdepax [eATeTbHOCTH 4YeloBeKa, poJib M MecTo (U3MKM U acCTPOHOMHHM B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
MpEJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpPaA B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOLE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce oCylIecTBISETCS C Y4ETOM
COJIepKaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemusie nouwsimus, CBS3aHHBIE C HW3YYEHHEM METOJOB HAyYHOTO TTO3HAHMSL:
SBJICHUE, Hay4HbI (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJECHHE,
AKCIIEPUMEHT, MOJAECIIUPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pemieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIMH: CHHYC,
KOCHHYC, TAaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOpPbI U HX
IPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
MpU3HAKU TI0JI00US TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snextpuueckue SBICHUS B KUBOW HpHUpoJe, KojieOaTeNbHbIE IBHKEHUS B
JKUBOM TIpUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPHUPOJE, NCHCTBUE pagualii Ha >KHUBBIC
OpraHU3MBlI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKash CTPYKTypa TBEPABIX Ted,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIICTPICCHUM.



Texnonozus: TAHAXA DJIEKTPOIEpead, T€HEPATOp MEPEMEHHOTO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHA, TenedoH, CBYU-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenue ydeOHOro mnpenvera «®dusmka» Ha ypoOBHE CpeaHEro o0miero oOpa3oBaHUS
(6a30BBII  ypOBEHB) JIOJDKHO  OOECMEYHTH  JOCTHKCHHE  CICAYIOIHUX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE Pealn3aliid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIOBEUYECKUX TYMAHUCTHYECKUX W JIEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TIPaKAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30oBaTeIbHON OpraHu3aluu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMHU 1 Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMIO M TIPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B ESATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

WHTEpEC K pAa3IUYHBIM cdepaM TpoPecCHOHATHHON NeSTENFHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU JKU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJOTHUYECKOW KYJIbTYphl, OCO3HaHME TJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



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

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

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

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

OCO3HaHHE IIEHHOCTH HAyYHOH NIeATeIbHOCTH, TOTOBHOCTh B MpOIECCe U3YUeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckme JeiicTBUA:

CaMOCTOSITENILHO (DOPMYITMpPOBaTh M aKTYyaJU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

paspabarbeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHaIN3a HMEIOIINUXCS MaTepUAThHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPAaOOTy B YCJIOBHSX PEATBHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIICOBATEIHCKON W MPOCKTHON JESITeILHOCTH B 00AacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUYHBIX METO/I0B TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHNI0O M TPUMEHEHUIO B PA3IMUHBIX YYCOHBIX CHUTYyallUsX, B TOM YHCIE IPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIOTe3y €€ pelleHHs, HaXOJIUTh apTyMEHTHI JUIS JO0Ka3aTelbCTBA CBOWX YTBEPXKICHHH,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHUH PEIICHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 33/1aud B OOpPa30BATEIHHOM ACSITEIHLHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeiH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIAJICTh HaBBIKAMHU MOJy4YeHUs MH(OpMAIK (PU3NIECKOTO COJACPKAHUS U3 UCTOYHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOMCK, AaHalu3, CHCTEMAaTH3alHI0 M|
UHTEPIIPETANnIo HHHOPMALIUH PA3ITHYHBIX BUIOB U (POPM Ipe/ICTaBICHUS;

OLICHMBATh JOCTOBEPHOCTh HH(OpMAIINY;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OPraHU3AIMOHHBIX 3aJa4 C COOJIOEHUEM
TpeOOBaHNN SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECYpPCOCOCpPEKEHHUS, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIHOHHOHM 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3IUYHBIX (opMmarax ¢ y4EToOM
Ha3HAueHUs MWHPOpPMALMU U [EJIEBOM ayAUTOpUH, BBIOMpas ONTUMAIbHYIO (GOpMYy
IPE/ICTaBICHUS U BU3YaATH3aLlUH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIararb CBOK TOYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4JI€HA KOJUIEKTHBA;

IPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJIHWHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUM, pPacCHpelesiaTh POJIU C YU4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOM paboThl;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJOr0 yYaCTHHKA KOMaHJbl B OOIIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBIISATh TO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3IMYHBIX CHUTYalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEATNOYTEHHIA;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSABICHHUIO SPYAULMU B 00JIacTu (U3HKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATH PEIICHHS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHXKECHUIO LEIH U YCIEXYy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSHHUE APYTHUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTbh KOH(OIUKTHL.

MNPEJIMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOUW KapTHHBI MHPA, B PA3BUTUU COBPEMEHHOW TEXHWKH U TEXHOJOTHUH, B MPAKTHUECKOH
JIeITEILHOCTH JIIOACH;

VYUTHIBATh TPAHUIIBl MPUMEHEHHS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHAasI
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANBHBIM Tra3, MOJENH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH JJIEKTPUUECKUU 3apsi] NpHU pEelIeHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE MajJeHUE Ted,
IBIDKCHHE TI0 OKPY)XHOCTH, WHEpIHMs, B3aumMmojehicTBue Tei, auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(OXJMaXKJIeHUN ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHNE, KOHICHCALIMSI, IJIABJIEHNEe, KPUCTAIIU3aIus,
KHUIICHUE, BIAKHOCTHh BO3/lyXa, TMOBBIIICHUE JTABJICHUS ra3a NMPHU €ro HArpEeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMH COCTOSHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBaTh MEXaHMUYECKOE JBM)KEHHE, UCIOJNB3YS (hHU3HUECKHe BETUYHMHBI: KOOpJIUHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONMHMCAHUU TPABUIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCHOJb3YEMBIX BEIUYHMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
dusznyeckue BEIMYMHBL: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpeAHss KHUHETHYecKas »Heprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTMIMCAHUH MPABHIBHO TPAKTOBATh (DU3MUYECKHI CMBICI MCIIOJb3YEMbIX BEJTMUNH,
uX O00O03HAYeHHUS U EAUHHIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIUYUHBL: AIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE MOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPAa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
paBHOIPABHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJEKYISAPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO JIBUIKCHUS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MEepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUUYECKOTO 3apsisia, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIMH, TPHOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCTIONb30BAHMS B TIOBCETHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH OMBIT M (JOPMYTUPOBATH BHIBO/IBI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMU BEIUYMHAMU C HCIIOJIB30BAHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTATHI
MIOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPU TPOBEIACHHHM HCCICIOBAHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
dbusznyecKkre 3aKOHBI ¥ TIPUHIIAIIBI, HA OCHOBE aHAlIM3a yCIOBHS 3a/1a4ll BEIOMPATh (PU3UIECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,



pelaTh KayeCTBCHHBIC 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUYMBYIO LIENOYKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOUCKA, CTPYKTYpPUPOBAHUS, MHTEPIPETAMM W MPEACTaBICHUS Y4eOHOH U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PHU3HKOB B pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3/I0POBbsI U COOIIOZICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpYyNIbl, palMOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, a/JIeKBAaTHO OLIEHMBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKM M TEXHOJIOTHM, B IIPAKTUYECKOH
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SAEpHAs MOJENIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si/Jpa IIPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEeHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, auppakuus U NOAApU3alUs CBeTa, MAUCIEpPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAs PaliOaKTUBHOCTb;

OIKCHIBATh M3YYEHHBIE CBOMCTBA BeIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONMTUYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIIECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, BJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, IPU ONUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONHUCBHIBATh M3Y4YEHHbIE KBAaHTOBBIE SIBJIEHUS U IPOLECCHI, HUCHONb3Yys (U3HUECKue
BEJIMYMHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IoJypaclaja, SHEPrus CBS3M AaTOMHBIX sep, HPU ONMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT MCIOJIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS H



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OPUHLIMINBL 3aKkoH OMa, 3aKOHBI IIOCIEAOBATEIBHOIO M IMAPAJUIENBHOIO COEIMHEHHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JIleHna, 3akOoH JJIEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa s (QoToddderra, 3aKOH COXpPAHEHHUS DSHEPIUH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJICKTPUYECKOTrO 3apsia, 3aKOH COXPAaHEHUS
MacCcOBOI'0 4YMcClIa, MOCTyJaTsl bopa, 3aKOH PagMOAaKTUBHOIO pacmnazna, IpH 3TOM DPa3iIvyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OIpPECIIATh HAIPAaBJICHUE BEKTOPA MHAYKLIUU MAarHUTHOTO IOJSA IIPOBOJAHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIICAOBAHUIO (DU3MUECKUX SBICHUH M TPOIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (U3UYECKUX BEIWYHMH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MOTPELTHOCTEN U3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM NPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHpPOBAaTh PE3yJbTaThbl MOJTYYEHHONH 3aBUCUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro0 SKCIIEPUMEHTA, Y4EeOHO-UCCIIEOBATENICKOM M TMPOEKTHOW JEATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXoIHWMble s €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUeCcKON BEIMUHHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yueOHOH u
HAYYHO-TIOMYJISIpHOW HMH(OPMAaIUM, MOJYYEHHOM U3 pPa3IUYHBIX HCTOYHMKOB, KPUTUYECKH
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPHUMEPHI BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(U3HKOB B pa3BUTHE
HayKH, B 00BsACHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMONb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJIHEBHOW JKU3HM IS
oOecrieyeHns O€30MAaCHOCTH MPpH OOpAIeHUH C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXpPaHEHHs 3/I0POBbsI U COOIIOJICHNUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOLIEH Cpene;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIEKBATHO OLIEHMBATh BKJIAJ KaXKJOI'0 M3 YYaCTHUKOB IpYIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l ———— Beero KOGHTPOJII)HLIC HpﬁaKaneCKne 06pa3oBaTETbHbIC
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 0 0 https://m.edsoo.ru/7f41b72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewaruia ° 0 0 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.2 Hunaumia ! 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnuotexa [JOK
' TEOpPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOMHAMMKH 10 1 0 https://m.edso00.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnnoreka [JOK
' ®a3oBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznea 4. 9JIEKTPOJANHAMUKA
4.1 DneKTpocTaTHKa 10 1 1 bubnnoreka [JOK



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

ITocTostHHBIN 371eKTpUYECKH TOK. TOKH B

https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK

4.2 Pa3IMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThI pecypesI
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnunoreka [JOK
' WHYKIIUS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHHUSA U BOJIHBI
21 MexaHu4yecKue U AIEKTPOMarHuTHbIE 9 0 1 bubnuorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4YecKkHe U dJIEKTPOMArHUTHBIE 5 1 0 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Ontuia 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 0 bubnuorexa [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubnmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 0 0 https://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
4.2 Crpochne atoma 4 0 0 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 0 0 bubmorexa LIOK

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



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

Uroro no pazgeny

15

Paznea S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 Egggﬁﬁfggggﬁ}% 11c97c
Wroro no pazueny 7
Pasnen 6. OBOBHIAIOIIEE IIOBTOPEHHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 EEE;E{?}T:;%ESﬁf 41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHUE

10 KJTIACC
KosnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
/i Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe W3ydMeHHS  00PA30BATENbHbIE
padoThI padoTsI pecypesI
O — .
I Hayumse verom noswam ) 0 0 Bu6miorera LIOK
Y1 o https://m.edsoo.ru/ff0c32e2
OKPYXAaroIIero Mupa
Posb 1 MecTo ¢uzuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 0 0 bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITeIbHOCTH JII0IeH
MexaHuueckoe IBUKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 0 0 bubmuorexa [JOK
nBwxeHusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMepHOE npsAMoONMHENHOE 1 0 0 bubnuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSMOJIMHEWHOE 1 0 0 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 0 0 bubnuoteka [JOK
CBOOOIHOIO MaaCHUS https://m.edsoo.ru/ff0c39cc
K i .

7 I{gﬁ)‘;‘;ﬁfﬁﬁ:ﬁ: iﬁfgg; eTquI/I o 1 0 0 Eubmorexa IIOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
o | pmmomemsmormbanes || ; BuGmores 10K
pua ’ https://m.edsoo.ru/ff0c3be8
IlepBeiit 3akoH HproToHA
9 Macca tena. Cuna. [Ipunmun 1 0 0 bu6nmoreka [JOK

cynepno3uiuu cuil. Bropoit 3akox

https://m.edsoo.ru/ffOc3be8



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

HprotoHa 11 MaTepuanbHON TOUKH

Tpetuii 3akon HeroToHa niis

bubmuorexa [JOK

10 MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro tsarorenus. Cuiaa

11 TsKecTh. [le pBaSI KOCMHUYECKast Bubmzorexa LIOK

P https://m.eds0o.ru/ff0c3d00
CKOPOCTb

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnnoreka [HOK
TeJa https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koaddunuent TpeHus.

13 Cuita cgn OTI/IBJIC}(?I/Iq:I HH u BI/IE(GHI/II/I bubmiorexa HOK

P pr A https://m.edsoo.ru/ffOc3f76
Tena B )KUAKOCTH WIIH rase
[TocTynarenbHOe U BpalaTeibHOE

14 JIBIDKEHHUE a0COJIFOTHO TBEPJOTO Tea. bu6mmoreka [IOK
MowmenT cmsbl. ITnedo cuiel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPJIOTO TeIa
HNmnynsc MaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYCK. bubnnoreka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE NBUKEHUE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernyeckas 3Heprusi MaTepualIbHON bubnnorexka [JOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KHHETHUYECKON 3HEpruu
[ToTeHumanbHas SHEPTHUsL.

TToTennuannHast SHEPrus 0
17 nedo 11\141/1 OBaHHOfIIE I?IIII-IIEIyr bubmiorexa HOK
PMHP PYX ' https://m.edsoo.ru/ff0c461a
[ToTentmanpHas YHEPTUS Tea BOIH3U
MOBEPXHOCTU 3EMIIH
IToreHmnanpHble U HETOTEHIIUAJILHLIE
cuibl. CBsi3b paOOTEI
P bu6mmoreka [IOK
18 HEMOTEHIIUAIBHEBIX CHJI C U3MEHEHUEM

MEXaHUYIECKOM OHEPTIUU CUCTEMBI TCII.
3akoH COXPAaHCHUA MEXaHUYeCKOMH

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

SHEPrUuu

19

JlaGopaTtopHnas pabota
«HccnenoBanue CBs3H pabOTHI CHITBI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO KI'yTa)

20

KonTponbhas pabota no teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
neuxenue. Auddysus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

25

XapakTep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mojenu cTpoeHuUsl Ta30B, KUIKOCTEH
U TBEPIBIX TE

Macca monekyn. KonnuectBo
BemectBa. [locTostHHas ABoraapo
TermmoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. lllkana remneparyp
Ienascus

WNneansusiii raz3 B MKT. OcHoBHoe
ypaBHeHne MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHEel KHHETHYECKOM SHEPIUur
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knanelipona

3akon JlambToHa. ['a30BbIe 3aKOHBI
JlaGopartopHas paboTa
«HccnenoBanue 3aBUCUMOCTH MEXKITY

napamMeTpaMH COCTOSIHUS
pa3peKEHHOTO ra3a»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

HSOHpOHCCCH B UACAJIBHOM Ia3€ U UX

bubmuorexa [JOK

29 rpaduveckoe MmpeacTaBIcHHe https://m.edsoo.ru/ff0c570e
BnytpeHnHss sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 criocoOnw! €€ n3meHeHus. KoanuecTBo bubmuorexa [JOK
TEIJIOTHI U paboTta. BHyTpeHH s https://m.edsoo0.ru/ff0c5952
SHEPTUsi OJJHOATOMHOI'O UJCATHLHOTO
raza
31 Buasl Tenonepenaun bubmorera [JOK
A pedl https://m.edsoo.ru/ff0c5c36
v & .
32 Komcersoremsomspn Bafmoresa I1OK
p . https://m.edsoo.ru/ff0c5¢c36
Teronepenaye. AnnadbaTHbIN Ipolece
[IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuorexa [IOK
33 :
MPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
Heo0
3 upnpoe. Bropoii saxon Bubmiorexa LIOK
PHPOJIC. p https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Tpunuun neiictuda u KIIJ{ remnoBoit bu6nmoreka [JOK
MaIIHbI https://m.edsoo.ru/ff0c600a
36 uxkn Kapuo u ero KIIJ{
37 DKosoruyeckue npoodaemMbl
TETJIOOHEPTETUKH
38 O6o06matomuii ypok «MonexynspHas bubnmnoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo0.ru/ff0c6938
B Morexympron . Ocmoss Butmotexa LIOK
yIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuoreka [IOK
Hcnapenue u KArenue https://m.edsoo.ru/ff0c63b6
41 AOCOoIOTHAS 1 OTHOCHTEIIbHAS bu6mmoreka [IOK

BJIAKHOCTh BO3/1yXxa. HachleHHbIi

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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

nap

Teépnoe Teno. Kpucramiunueckue u
amop(HbIe Tera. AHU30TPOIHUS

bu6mmoreka [IOK

i CBOMCTB KpuCTauioB. Kuakue https://m.edsoo.ru/ffOc65f0
Kpuctauibl. COBpeMEHHbIE MaTepHUaIIbI
[l1aBnenue u KpUCTaIM3ALIMSL.
43 yie?;;;l T::AHHI())I;;HJJII;I;IHE:II;;I; Eubmorexa LIOK
' https://m.edsoo0.ru/ff0c6708
Cyb6numarnus
bubmuoreka [JOK
44 YPaBHCHHE TCIIIOBOTO Oanarica https://m.edsoo.ru/ff0c6820
| o e S Bumorera 110K
PAL. A P https://m.edsoo.ru/ffOc6bcc
3apsI0B
I1
4 noxympooxima. 3axon coxpancns BiuGmmorerca LIOK
YHPOBOZ ’ P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsijia
B i .
47 Kynona. Toscummti onesapuooes BiuGmmorerca LIOK
y : p https://m.edsoo.ru/ffOc6ce4
3apsiz
Hanpssk€HHOCTB 2IEKTPUIECKOTO
48 nosis. [IpuHIMn cynepno3suuuu bubnnorexka [JOK
ANEKTPUYECKUX ToeH. JInnun https://m.edso0.ru/ff0c6df2
HaIpPsHKEHHOCTH
g | P o Bumorea 10K
' At https://m.edsoo.ru/ff0c6f00
MOTEHI[MAJIOB
IT
50 omexrpocrammicckow none, Bubmiorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
N bubnmnoreka [JOK
51 JnexrpoémKocTs. KonzeHcaTop https://m.edso0.ru/ff0c7126
52 DIEeKTPOEMKOCTD MIIOCKOTO bubnuorexa [JOK



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
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53

KOHJIEHCATOpa. DHEPrusl 3apsHKEHHOTO
KOHJIEHCATopa

JlabopaTtopHast pabota "HU3mepenue
3JIEKTPOEMKOCTU KOHeHcaTopa'

https://m.edsoo.ru/ff0c72c0

54

[TpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMUPOBAIHLHOTO
armapara, CTpyHHOTo IpUHTEpa.
DIIeKTpOoCTaTUYECKas 3allIHTa.
3a3zeMiieHHe IEKTPOIPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cyuiectBoBaHusA. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Comnpotusnenue. 3akon Oma 11st
y4acTKa [enu

56

57

[TocnenoBarenbHOE, MapaieTbHOE,
CMEIIIaHHOE COEAMHEHUE
npoBoaHUKOB. JlabopaTropHas pabota
«M3yueHune cMemaHHOro COeIMHEHUs
PE3UCTOPOB»

PaboTa 1 MOLITHOCTB 2JEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJist OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenune DJIC ucTouHMKA TOKA U
€r0 BHYTPEHHETO COIPOTUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

60

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJI0B. 3aBUCUMOCThH
CONPOTHUBIICHUS METAJIIIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEeKTPUUECKHU TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U

bu6mmoreka [JOK



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

IpUMecHas IpoBoIUMOCTh. CBONCTBA
p—~n-nepexona. I1osynpoBoIHUKOBBIE
IPUOOPHI

https://m.edsoo.ru/ff0c84ae

DJIEKTPUUYECKUI TOK B paCTBOpaxX U

62 pacriaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUUYECKHI TOK B Ta3ax.

63 CaMOCTOSITENIbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSTENbHBIN pa3pan. MonaHus. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuorexa [IOK
npumMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o0marmuii ypok 1 bubmmoreka [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnnorexka [JOK
ANEKTpUYECKuil TOK. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPENAX»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabora o Teme "DeKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O6o0maromumii ypok 1 bubnuoreka [IOK
o temam 10 kacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Kontpoapupie  Ipaxruteckue ﬂsyqeﬂnﬂ r)lﬁl()l;I;OBaTeJILHLIe
padoThbI padoThbI pecype
[TocTosiHHBIC MATHUTBHI U KX

1 B3aUMoOJercTBHE. MarHuTHOE II0JIE. 1 0 0 bubnunoreka LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHMUTHON MHTYKIIUU
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKoM. OnbIT Dpcresa. 1 0 0 bubnuoreka [IOK
B3aumopeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabora «/3yuenue 1 0 1 bubnnorexa [JOK
MAarHUTHOTO TOJIL KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TOJISI HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlaGopatopHnas pabora 1 0 1 bubmuoreka [IOK
«HMccrnenoBanue 1eUCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JlelicTBME€ MarHUTHOTO ITOJIS HA

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 0 0 bubmuoreka [IOK
Cuna Jlopenna. PaboTta cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarauTHas HHAYKIH. [ToTok

6 BEKTOpa MarHUTHON uHAyKuuu. I1C 1 0 0
WHAYKIUU. 3aKOH 3JIEKTPOMarHuTHON
unaykunn Dapanes
Jlaboparopnas pabota

7 «I/ICCJF;e)IOEaHI/IS SIBJICHHS 1 0 1 bubnuorexa [IOK

QJICKTpoMar HUTHOM HHIAYKIUW

https://m.edsoo.ru/ff0cal50



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
https://m.edsoo.ru/ff0ca150

10

NHaykTUBHOCTD. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKLIUN.
OHeprust MarHUTHOTO MOJIS KaTYILKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEINb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTUll,
VHJYKLMOHHAs I1IeYb

Oo6o06maromuit ypok «MarautHoe
noJje. DIIEKTPOMarHUTHAST HHIYKIHSD)

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KontponbHas paboTa mo teme
«Mar"guTtHoe 110Je.
DneKTpOMarHuTHasi UHIYKIUS»

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

12

13

CB00OO/IHBIE MEXaHUYECKUE
KoseOaHus. 'apmoHnyeckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHeprun

JlaboparopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajibIX KoJeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

14

Konebarenbublit KOHTYp. CBOOOIHBIE
IJIEKTPOMArHUTHBIC KOJIcOaHUs B
UJealbHOM KoJieOaTeTbHOM KOHTYPE.
AHAJIOTHS MEXKy MEXaHHUYSCKUMHA U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU

bubmmoteka [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B HJI€AJTLHOM
Kos1e0aTeIbHOM KOHTYpe

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusx. BolHyKIeHHbIE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86



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

MeXaHUUeCcKue Kojiebanus. Pe3oHaHc.
By K IeHHBIE 3JIEKTPOMAarHUTHBIC
KoJIeOaHusA

17

[Tepemennsbiii Tok. CUHYCOUIATBHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JICHCTBYIOIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsKEHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBosacTso,
nepeaya u norpedaeHue
ANEKTPUYECKOM SHEPTUU

19

20

VY CTpoiCTBO U MPAKTUUYECKOE
MIPUMEHEHUE JIEKTPUYECKOrO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JINHUH 3JIEKTponepenay

DKOJIOrM4eCcKHe PUCKU TIpU
MIPOM3BOCTBE IMEKTPOIHEPTUH.
Kynbrypa ncnonbs3oBaHus
3JIEKTPOIHEPI U B MOBCEIHEBHON
KHU3HU

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

21

22

MexaHu4ecKue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopocth
pacrpoCcTpaHeHHsI U JJTUHA BOJIHBI.
HOHepC‘-IHI)IC " IPOJ0JIbHBIC BOJTHBI

3Byk. CKOpoCTh 3ByKa. [ pOMKOCTh
3ByKa. Bricora ToHa. TemOp 3Byka

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcca54

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcccOc

23

DNeKTpOMarHUTHbIE BOJIHBI, UX
cBoMcTBa U cKopocTk. [Ikana
3JIEKTPOMArHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_[I/Il'IBI PaaruoOCBA3U U
TCIICBUACHUS. PaszButne CpEACTB
CBA3U. PaI[I/IOJ'IOKaI_[I/Iﬂ

25

Kontponbnas pabdora «Konebanus u

bubnunorexa LIOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

BOJIHBI»

https://m.edsoo.ru/ffOcc6f8

[IpsmonunHeiHOE pacipoCTpaHEHHE
CBETa B OJIHOPOJHOM CpeE.

bub6nmoreka [IOK

26 Todeunblil KICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBETa
OtpaxeHnue cera. 3ako
27 0TT pame;;ﬂ c:eTTa IToc HcI:IeHI/Ie Bubmorexa LOK
p .o R https://m.edsoo.ru/ff0cd4e0
n300pakeHH B TUIOCKOM 3€pKajie
[Ipenomiuenue ceera. [lonHoe
BHYTpeHHee oTpaxeHue. [IpenenbHblil bubmmoreka [JOK
28 .
YI0JI IOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHHUS
Jlaboparopnas pabota «3mepenue bubnnorexa [JOK
29 :
[OKa3aTeJisi IPEJIOMIICHUS CTEKIIAa https://m.edsoo.ru/ffOcd67a
Jlunzel. [loctpoenne n3obpaxeHuii B
30 JIMH3E. CDOpM}l:’)JIa TOHKOH JII;IH?,I:I. Bubmzorexa HOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopatopHnas pabora
31 «HccrnenoBanue CBOCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CIoKHBINA COCTaB
32 6enoro ceera. L{Bet. JITabopaTopHas
pabota «HabmroneHue aucnepcun
CBETa»
WNnuTtepdepennus creta. dudpaxius bubmuoreka [IOK
33 . :
cBeta. [ludpaxkimonnas pemeérka https://m.edsoo.ru/ffOced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTudeckue MpuOOPHI U yCTPOMCTBA U
YCIIOBHSI UX 0€30ITacHOTO IPUMEHEHUS
36 I'panunel IPUMEHUMOCTH bubmuoteka [IOK

KJ1aCCUYECKOM MEXaHUKH. HOCTYJ'IaTBI

https://m.edsoo.ru/ffOcf862



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

CH@HH&J’IBHOﬁ TEOpHUU
OTHOCHUTCIBHOCTHU

OTHOCUTENBHOCTh OOTHOBPCMCHHOCTHU.

37 3ameJieHre BpeMEHH M COKpAIllEHNE bubmmorexa [IOK
https://m.edsoo.ru/ffOcfa42
IUTAHEI
5 .
3B wactams. o wacos c ovepricii 1 BuGrorera LIOK
1Bl p https://m.edsoo.ru/ffocfc68
UMITYJIECOM. DHEPTHsI TOKOS
Kourpoabsnas padora «OnTHKa.
39 Ocigmﬂ (?;Iezpfanmjoﬁ Ter(l);l;lm bubmorexa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTI
40 ®oronsl. opmyina [1nanka. Dueprus Bbu6motreka [JOK
U UMIyJbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U UCCIIEI0BAaHUE
bubnuoreka [{OK
4l horoapdexra. OnbiTst A. T https://m.edsoo.ru/ffOcffc4
CroieToBa
3 Y%
o | i Yo Bt LOK
A ) https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» ¢porospdexra
.0 I1. H.
43 Jj'llzggeg:ae (;?;;anqezzg; I ercTBHE bubmmorexa LHOK
ACBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHE!
44
($OoTORIEMEHT, POTOAATUHK,
CONTHe4YHas OaTapesi, CBETOIUO]T
45 Pemenue 3amay mo reMe «9JI€MEHTEI bubnunorexa LIOK
KBAHTOBOM ONTHKW) https://m.edsoo.ru/ff0d0302
M T .0
46 Pesephopma o paccesmio o-sacr bumnorexa LIOK
POOpA p 1. https://m.edsoo.ru/ff0d091a
[TnanerapHas MOJeNb aTOMa
47 IToctynatel bopa bubmuoteka [IOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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48

49

50

o1

Nznyuenue u nornomieHue GOoTOHOB
MpY NEepexojie aToMa C OJHOTO YPOBHS
SHEPTUM Ha Ipyroi. Buasl criekTpos
BonHoBEIe cBoiicTBa yacTull. BoaHEI
ne bporna. KopnyckynsipHo-
BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHYKJICHHOE U3JIy4eHHE

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa

PAAUOAKTUBHOI'O U3JTYUYCHUSA

CoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. BiusHue
paZ[I/IOB,KTI/IBHOCTI/I Ha JKX1UBBIC
OpraHu3MbI

https://m.edsoo.ru/ff0dOafa

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0afa

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

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

52

53

54

55

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usinydenue

DHeprus cBA3M HYKJIOHOB B S7pe.
SnepHsle peakuuu. A nepHblil
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUECKUE aCTIEKTHI SIAEPHON
SHEPreTHKU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOICHUS U
pErUCTpalvK JIEMEHTAPHBIX YACTULL.
Kpyrusiit cton «®@yHaameHTanbHbIe
B3aUMOJIEUCTBUS. ENUHCTBO
(hbU3UIECKOI KapTUHBI MUPAY

Bun 3Bé3nnoro He6a. Co3Be3nus,

SIpPKUE 3BE3/Ibl, IIJIAHETHI, UX BUIUMOE
nBrokenne. CoHeyHas cucreMa

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

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d1356

but6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

S7

Counune. CoHeyHast akTUBHOCTD.
Ncrounuk sHepruu CosHuA U 3BE3 ]

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHON
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU 1
sBosonu CoJHIIa U 3BE3]

58

59

Muneunsbiit [1yte — Hama ["anakTuka.
[Tonoxenue u aumxenue ConHia B
l'anaktuke. ['anaktuku. YépHbie
JBIPHI B SIAPAX TAIaKTHK

Bcenennas. Pazberanue rajakTuk.
Teopust bonbiioro B3pbIiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas padoTa «2J1€eMEHTHI
aACTPOHOMHU U acTPOPHUIUKU»

62

O6o06uaromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTUYECKOW, COLUAIIBHON U
ATUYECKOM chepax eaTeTbHOCTH
YeJloBeKa

63

O606maromuii ypok. Pois u Mmecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

65

O6o06maromuit ypok. Pomib
¢buznueckoil reopun B GopMHUPOBaAHUU
MPEJCTaBICHUN 0 (PU3NYECKOM
KapTHHE MHpa

O6o06matromuit ypok. Mecto
¢u3nveckoil KapTUHBI MUpa B 001IEM




psAly COBPEMEHHBIX €CTECTBEHHO-
HAay4HbIX IIPEJICTABICHUN O IPUPOAC

PesepBHbIil ypok. MarautHoe noie.

66 1
DNEeKTpOMarHuTHAsI UHYKIIHSI
PesepBubliil ypok. Ontuka. OCHOBBI

67 CHEIHAILHON TeOpUun 1
OTHOCHUTEIIbHOCTH

o | ooty Kumen e | B 10K

p https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

» ®usuka, 10 xknace/ Mskumes I'.51., byxoBueB b.b., Corckuii H.H. nmox pemakiueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

» dusuka, 11 kmace/ Msxumes I'.J1., byxosuer b.b., Yapyrua B.M. non penakiueit
[TapdenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

1. PeimkeBuy A.I1. Coopuuk 3anau o ¢puszuke 10 11 kmaccsl : M.; Ipoda, 2016

2. Coopnuk 3a1a4 1o ¢usuke 10-11 kiacest: Coct. Crenanosa I H. 9-e uzn. - M.;
ITpoceemenue, 2003

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1. ®ponTanbHbBIe TabopaTOpHBIC padoTHI MO Gu3nke B 7-11 kaaccax obmeoOpa3zoBaTeIbHbBIX
yupexaenuit: [lox pen. Byposa B.A., Hukudoposa I'.I". - M.; [Ipocemenue, «Y4yeOnas
auteparypan,1996

2. Kabapauu O.®D., Opnos B.A. DkcnepumenTanbHble 3ananus o gusuke 9-11 kmacesl - M.
Bepoym-M, 2001

3. [IpakTukym 1o ¢usuke B cpenneit mkone: Junakrnaeckuit marepuai: [lox pen. byposa
B.A., luxa FO.H. - M.; [Ipocsemenue, 1987

4. ITpakTukyMm 1o pusmke B cpeaHeii mioie: JunakTnaeckuii MaTepual moja pel.
ITokpoBckoroA.A. - M.; [IpocBemenue, 1982

5. Jlepuran E.Il. ActpoHomust. YueOHuk st 11 kiacca 0611eo0pazoBaTebHbIX YUPEXKIEHUH -
M.; IIpocBemenune, 2004

6. [Topdupres B.B. Actponomust -11: 8-e uzn. —M.; [Ipocsemienue, 2003

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/ff0caf06
https://resh.edu.ru/subject/28/10/?ysclid=Imeleheqny149293452
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