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MHNOACHUTEJBbHASA 3AIIUCKA

Pabouass mporpamma 1o (u3mKe 0a30BOTO YpPOBHS HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJIOKEHHWH M TpeOOBaHMH K pe3yibTaTaM OCBOCHHUS
OCHOBHOM oOpazoBarelbHOM MporpamMmebl, npeactaBieHHbx B ®I'OC COO, a takxke ¢ ydéToMm
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOro
npenvera «®@u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  Denepanuu,
peanu3yonX OCHOBHBIE 0Opa3oBarenbHble MporpaMmbl. [Iporpamma cocTtaBieHa Ha OCHOBE
dbenepanbHON paboueit mporpaMmsl 1o yueOHOMY nipeameTy «Du3nkay (0a30BbIH yPOBEHB).

Copepxanue mporpaMmbl 1o (U3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—-11 kmaccoB mpu o0ydenun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOyueHHUs, a TaKXKEe YYUTHIBAET HEOOXOIMMOCTh peaH3alii MEXKIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETallpelIMeTHbIe, NpeAMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYEMbIE PE3yNbTAaThl OCBOCHHUS Kypca PU3MKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnukay mo rojaM oOydeHusl.

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HaHHI 00 OKpYXKarolleM MHpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM /Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJIEHUH, N3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs 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 BBIOJTHEHUN UMHU y4eOHBIX MCCIIEIOBAHUH.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pas3fesioB (DU3HMKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U IKOJIOTHYECKUMU MpoOIeMamMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJAEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHBI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYXIeHUS MPOOJIeM palliOHAIbHOTO MTPUPOAONOIB30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GHOpMUPOBaHHE TMPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOJIX0 B Kypce (U3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3UKe OOBEIUHEHBI B OOMIMIA CIIHCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHMS U OCHaIeHHus kKabuHera (usuku. [lpu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX M KadyeCTBEHHBIX 3amad. [lpu sTom
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 U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesoB. [ KauecTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepHaTbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M 00ECHEeYMBAET IMOCTAHOBKY MEPEUUCIIEHHBIX B IIpOrpamMMme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE Al YYEHHMUYECKUX MPAKTHUECKUX paboT ¢dopmupyercss B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

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

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE IMPEJCTaBICHUH O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIIM SIBIICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PECHHS KaK Pe3ylbTaTa U3Y4EHHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BaHHEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

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

JlocTikeHnne 3TUX Lesel o0ecreynBaeTcsl PEeUIeHHeM CIEAYIOMMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUEe YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUA i1 OOBSICHEHHS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJICIbIO, 3aJla4, IOPa3yMEBAOIINX CAaMOCTOSTEIIEHOE CO3MaHue (PU3UUIecKOn
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO IIAHUPOBAHUS M MPOBEICHUS (PUINICCKUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
e TENIbHOCTH.

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

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElNaeT BBHIOOp IMPOBEICHUS JTaOOpaTOPHBIX paboT |
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbI. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecro ¢u3uku B (OpMUPOBAHMHM COBPEMEHHOW HAaydyHOW KapTUHBI MUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmwkKeHHe. OTHOCHUTEIBLHOCTh MEXaHW4YeCKOoro nBkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe naBwxeHue. J[[BukeHHe MaTepUalbHOW TOYKM 1O OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbsHOE YCKOPEHHE.

TexHu4yeckne yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBMXKCHHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAINS KHUHEMATUUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue NBMKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPEJIETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKCHHUH C
Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS TeJa, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuid. Bropoit 3akon HerooTona miist
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [171s1 MarepralibHbIX 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 CKOJIbXKEHHUs U cuiia TpeHus nokos. Kosapdumuent tpenus. Cuna conpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

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

TexHuueckue YCTpONCTBA M MPAKTUUYECKOE NPUMEHEHUE: NOJIIMIIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U aJACHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanyve 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B IPY)XKMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMIyJbca Tela. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBFHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3yuenne aOCOMIOTHO HEYNMPYroro yjaapa ¢ IMOMOULIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI C M3MEHEHMEM MEXAaHWYECKOM SHEpPruu Tejla Ha
IpUMepe PacTSKEHHs] pE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUS Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BeliecTsa.
[TocrosinHast ABorapo.

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

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
uaeanpHOro rasa. AOCOJIIOTHasg TemImepaTypa Kak Mepa CpeJHEl KHUHETHUYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omponecchl B uacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHCKPETHOE CTPOCHHE BemiecTBa, (oTtorpaduu MoOJEKyI
OPraHUYEeCKUX COCTUHECHUM.

OnbiTel O AU PY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HIUTIOCTPUPYIOLIAas IPUPOTY NABJICHUS ra3a Ha CTEHKHU COCya.

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

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

OmnpeneneHnne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJIICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEeKEHHOIO rasa.

Tema 2. Ocnoébt mepmoounamuku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
crocoOb! e€ n3meHenus. KonnyectBo TerioTsl U padota. BHyTpeHHssI s3HEprusi 0JHOATOMHOIO
UJ€aIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeTIbHas
TEIUI0EMKOCTB BellecTBa. KonyecTBo TEMIOTH! IPU TEIUIONEPEIAYE.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MePBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. I papudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh mpoieccoB B MpUpoe.

TemoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeruioBbIX MamunHax. Koaddunuent noneznoro aeiictsus tersioBod MmamuHbl. [ukin Kapao u
ero Kod(hPuIUEeHT moJIe3HOTO NEUCTBHS. DKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETUKH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAULIMOHED.



Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW HSHEPrHMM Tejla IMPH COBEPLICHWH pPAaOOTHI: BBUIET MPOOKH M3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEJIbHAs BIaXKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucraimuueckue u amopgHbie Tejaa. AHM30TPOIHUS CBONCTB KPUCTAIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarius.

ypaBHeHI/Ie TEII0BOro OanaHca.

TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MMOJIYYCHUA COBPCMCHHBIX MaTcpuraioB, B TOM qHUCIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienve npu MOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanust Ted. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onektpruueckoe mnone. Hampsox€HHocTh dnexTtpudeckoro mnois. [lpuHnumn cynepno3unuun
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIE. JIUDIIEKTpUUeCcKasi IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apsKEHHBIX TEl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM HIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosIHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

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

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHUBIIEHNE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

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

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

DNeKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHAas IPOBOJUMOCTb IOJIYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DJEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHUYECKAs
JUccoanus. DIEKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMOCTOSITENbHBIM U HECAMOCTOATENbHBINA pa3psaa. MomHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN JTNOJI, TaJbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOLIAIU
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Tpsimoe M3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpoTkoe 3aMblkaHHE TajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIIECHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3y4eHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABMIKYIIEH CHUJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomnusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kkiacce OCyHIeCTBISIETCA C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
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, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HMX MPOCKIMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoC, TeII000OMEH
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 TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOJMIBHHUK, KOHAUIIUOHEDP, TEXHOJIOTHU TIOIYYECHUSI COBPEMEHHBIX MaTepPHajOB, B TOM YHCIIE
HaHOMATEepHaJoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIe MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop MarHuTHOM MHAYKUMH. [IprHIMI Cylieprno3uiuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
nHAyKuuu. KapTuHa AMHUI MarHUTHOM MHIYKLIHUHU TOJIS IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JWHMM MHIYKIIMM MarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO ITPOBOJHHKA M 3aMKHYTOTO KOJBIEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJib M HalpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiK€HHOW 4YacTUIbI B
OJIHOPOJTHOM MarHuTHOM moJjie. PabGorta cumsr JlopeHiia.

SIBneHue HNEeKTPOMArHUTHOM WHAYKIMHU. [lOTOK BekTOpa MAarHUTHOM WHIYKLHUH.
DNEKTPOABMKYILASA CUJIa UHAYKIIUU. 3aKOH 3JIEKTpOMarHuTHo uuaykuuu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIAas CWia WHAYKIMH B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHUTHOM IIOJIE.

IIpaBumno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUMHIYKLIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.



DHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJIBUTATEN b, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKUIMY MAarHUTHOTO MOJIA.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHblE KONEOAHUS

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
konebanus. Ilepwon, dacrora, ammautyga u (asa konebanuil. I[IpyXMHHBIII MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€AJTHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMU U  DIEKTPOMArHUTHBIMU
kosiebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPrHM B HJEaJbHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHWYeCKue KoseOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUS.

[lepemenHbIii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYAHOE U IeHCTBYIOIIEe 3HAUEHUE CUITBI TOKA M HATIPSKEHHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUUIECCKOW SHEPTHUH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AIEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AIIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHudueckne yCTpOMCTBA M MNPAKTUYECKOE TPUMEHEHME: DSJIEKTPUYECKHH 3BOHOK,
TeHEpaTop NEPEMEHHOTO TOKA, IMHUHU JJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KojeOaTeTbHONU CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHYeCKUi
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC 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, 1abopamopuvie pabomuol

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 31eKmpoMacHUmMHbLE B0IHbL

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

3Byk. CxopocThb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHUUYecKne YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmonenue oTpaykeHus 1 MPeIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOM
KOJIEOAHMH.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPaXXEHHUE, MPEIOMIICHUE,
noJsipu3anus, nudpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

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

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MPEIOMJICHHUS CBeTa. AOCOJIOTHBIM TOKa3aTesh
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBaloIue JHH3bL. ToHKas nuH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas onrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

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

ITonsipusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakKeHHWE U MperoMieHue cBeTa. OnTudeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILbIO IPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue noisipuszamnuu cBera.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAIBHONH TEOPUHM OTHOCUTEIBLHOCTH
['paHubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynarsl crienuanibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIHCOM PEISATUBUCTCKON YaCTULIBI. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHmMoOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBsi3u sHEepruu GOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYIIbC
¢doroHa.
OtkpeiTue u wuccienoBanne (oroddpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuima» dpotodrddekra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHUYECKOE IEVCTBUE CBETA.



TexHu4yeckne yCTPOWCTBA M TPAKTHUYECKOe NpUMEHeHHe: (oTodaeMeHT, (HOTOomaTUHK,
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 paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopuens omnbita Pesepdopna.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

Habmtoienue nuHedvaTbIX CleKTPOB U3JTyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Hab6nronenue nuHeyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

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

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepuuiii  peaktop. TepmosiaepHbiii cunte3. [IpoOnemMbl U THEPCHEKTUBBI  SAEPHOMN
SHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

dyHaaMeHTalbHbIe B3auMoIeHCTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuUHU. [IpukimagHOoe M MHPOBO33PEHYECKOE  3HAUCHHUE
ACTPOHOMHH.

Bun 38é3qH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnie. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun CosHIAa M 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa066ma. PaszOeranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEJICNICHNUs TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax MeATETbHOCTH YeNoBEeKa, pojib M MecTo (U3UKM M acCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (UIUYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABIECHUIN O IPUPO/IE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBIseTCS C Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHMUS:
sBIIEHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBHl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU TI0JI00US TPEYTOIHLHUKOB, ONPEIEICHNE TUIOIIA U TUIOCKUX QUryp U 00bEMa Tel.

buonocus: »nexTpuyeckue SBICHUS B KUBOW HpHUpone, KojedaTeiabHble BUKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJE, NEWCTBHE pPaJUAlMK Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DIEKTPOIIEpeNad, T€eHEPATOp MEPEMEHHOTO TOKA, 3IEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJJHET'O OBLIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro npeamera «dusmka» Ha ypoBHE CpeqHero o0Iiero oOpa3oBaHUS
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE PE3yabTaThl OCBOCHUSA y4eOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTb M CIOCOOHOCTH OOy4aroluXcsi pyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPWEHTAIMi, TO3UTHUBHBIX BHYTPCHHUX
yOeXKICHHUIA, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOrO  OOIIECTBa,
pacuIupeHre KU3HEHHOTO OIbITa U OMbITA JAEATEIbHOCTU B IMPOIECCE pealu3alid OCHOBHBIX
HAIpPaBIEHUHN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOYdYaIOMIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYETOBEYECKUX T'YMAaHUCTHYECKHX M JEeMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEpECaX T'Pa)KTaHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJEHWCTBOBATh C COIIMAIBHBIMH HWHCTUTYTAaMH B COOTBETCTBHUH C UX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATSIIBHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, IOCTH)KEHUSM POCCUUCKUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCIIC B JICATSILHOCTH YIEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B TIOCTPOSCHUE YCTOMUNUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K pa3nuuHbiM cdepam mpodecCHOHATBHOW IeATeNbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
po(eccru M pean30BbIBATHE COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpPa30BaHUIO B 001acTH (PU3MKHU Ha
MPOTSKEHUU BCEU KU3HU,



6) IKOJIOTHYECKOT0 BOCTIUTAHUSA:

c(OPMHPOBAHHOCTh HKOJOTHYECKOW KYJIbTYphl, OCO3HaHHME TJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUITAHUPOBAaHUE W OCYIIECTBICHHE JEHCTBUII B OKpYXKaIOLIEH Cpeae Ha OCHOBE 3HAHUS
1eIel yCTOHYMBOTO pa3BUTHSI YEJIOBEUECTBA;

pacuiMpeHre OmbITa JEATeNbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN 10 (pHu3mMKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

C(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOW AEATENIbHOCTH, TOTOBHOCTH B MPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISATH MPOSKTHYIO U HCCIIEA0BATENBCKYIO JEITEIIEHOCTh HHANBHIYAIBHO U B TPYIIIIE.

METANPEIAMETHBIE PE3YJIBbTATHI

Ilo3naBaTenbHbIE YHUBePcAIbHbIE YUeOHbIEe 1eiCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPENIETIATh e ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKECHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PELICHHs TPOOJIEMbI C YUETOM aHAINM3a UMEIOUINXCS MaTepUAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATH COOTBETCTBHE PE3YIHTATOB IIEJISM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pabOTy B YCJIOBHUSX pEANbHOTO, BHPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS .

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

BIIQJICTh HABBIKAMHU YYEOHO-UCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
(GU3UYECKOTO COAepKAHUS, IPUMEHEHHUIO Pa3IUIHBIX METO/I0B TTO3HAHHSI,

BIIAJICTh BHJAMH JCSATEIHHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHUS, €ro HHTEPIpETaIlnu,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX CHTYyallUsX, B TOM 4YHCJE TMpPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHThl /IS JO0Ka3aTeIbCTBA CBOMX YTBEPXKICHHMH,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3adaud pe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/J1aul B O0pa30BATEIBHOM JCSATEIHHOCTH, B
TOM YHUCJIC TIPH U3yUCHUH (PH3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;



YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTei;

BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIriHaJIbHBIC ITOAXOAblI U PCIICHUA,

CTaBUThb HpO6JICMBI U 3a7la4u, JOIYyCKAarIHEC AJIbTCPHATUBHBIC PCIICHU .

PatGora ¢ undopmanmeii:

BJIa/IETh HABBIKAMU MOJY4YeHHs] MH(MOpMALUU (U3NYECKOTO COJIEP:KaHUs U3 HCTOUHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYHIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEpHpeTanrio HHPOPMALIUU PAa3TMYHBIX BUIOB U (OPM IMPE/ICTABICHHS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONIb30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

co3laBaTh TEKCThl (DU3UYECKOTO COJICpKaHUS B Pa3IUYHBIX QopMmMaTax ¢ y4ETOM
Ha3HAueHUS WHPOPMALMKU W [EJIEBOM ayIWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (OpMY
MMpEaACTaBJICHUA U BU3yaJIU3alluu.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IMKTEHI;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAWHUPOBATH
JIEUCTBUA TIO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH AEHCTBUH, pPaCIpelesiaTh POJU C YyU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa U KaXJOr0 yJaCTHHKA KOMaH/bl B OOLIUH pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh WAEHU C IMO3WULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETMUECKOE IIOBEJACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbBIE YHUBEpPCAJIbHbIE y4eOHbIE 1€ CTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISITh MO3HABATENIBHYIO JEATENLHOCTh B 00JacTd (pU3MKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIbHO COCTABJISITH IUIAH DPEIICHHs] PACYETHBIX M KAa4eCTBEHHBIX 3ajad, IJIaH
BBITIOJIHEHHSI TIPAKTHYECKONM pPabOThI ¢ Y4ETOM MMEIOMIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHHM;
JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
pacIIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIH;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pEILICHHUE;
OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;



crocoOcTBOBaTh (OPMHPOBAHUIO U TPOSBICHUIO JSPyIUIMH B 00gacTh  (PU3HKH,

MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPO.Ib, SMOIIHOHAIbHBIH HHTE/IEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(ICKCHU KaK OCO3HAHUS COBEPIIAEMbIX JACHCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHHS [0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

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

pu3HaBaTh CBOE MPABO U MPABO APYTUX HA OIMIHUOKU.

B npouecce noctuxkeHus IMYHOCTHBIX PE3YyIbTaTOB OCBOECHHUS IIPOTrPaMMBbI IO pU3UKe AJis
YPOBHSI CpEIHEro 0o0mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraoiuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs1, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOperyJIUpOBaHUs, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMIIEHHWE K JOCTH)KEHUIO LEJId U YCHexy,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M COMEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTHMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

MNPEIMETHBIE PE3YJBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTb chOPMHUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B MPaKTUYECKOU
JIeITEeILHOCTH JIIOACH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNiel: MaTepHuaabHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANBHBIM Tra3, MOJENH
CTPOEHMS Ta30B, )XKMJIKOCTEH M TBEPABIX TE€J, TOUEUHBIM AIEKTPUUYECKUH 3apsii NIPU PELICHUN
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJeHUE TeT,
JIBIDKCHWE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHuU
(oxJ1aXI€HNUHN), TEIJIOBOE PAaBHOBECHUE, CIIAPEHNE, KOHICH CAIS, [JIaBJICHUE, KpUCTAIIIN3alus,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM



cocyze, CBSI3b MEXKAY IapaMeTpaMH COCTOSHUS Ta3a B M30IpOIECCax, JJICKTpHU3alus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBHIBATh MEXaHUYECKOE JBUKCHUE, MCIOJIBb3YS (PU3NUYECKHE BEIMYMHBI: KOOPAWHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHjla, UMILYJIbC Tela, KHHETHYECKas
SHEprus, NOTEHLMAJIbHAs SHEprus, MexaHudyeckas paboTa, MeXaHWYecKas MOIIHOCTb; IpHU
ONKCAaHUM TPABWIBHO TPAKTOBaTh (U3MUYECKUH CMBICT HCIOJB3YeMbIX BEIUYHMH, UX
0003HAUEHHSI ¥ €JMHUIIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PH3HUECKYIO BEIUYHHY
C IPYTUMU BEJIMYUHAMU;

ONMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS, HCIOJIB3Ys
¢u3nueckue BENWYHMHBL: JIABJICHUE Tasza, TEeMIleparypa, CpenHss KWHETHYecKas SHepTus
Xa0TUYECKOI0 JBMKEHUS MOJIEKYJ, CPEAHEKBAApaTU4YHAsl CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa, KodQpQGUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATENISA; IPU ONUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHS W €IMHHII, HAXOTUTH (OPMYJBI, CBSA3BIBAIONIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh M3YYCHHBIC JJIEKTPUUECKHE CBOMCTBA BEIECTBA M IEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONIb3Ys (PU3NYECKUE BETMUMHBL 3JIEKTPUUYECKHM 3apsil, 3JIEKTpUUYECKOe IOJIe,
HaIpPsOKEHHOCTh  IOJIS, IIOTEHLHMAJ, pa3HOCTh IIOTEHUMAIOB; IIPU ONKMCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO0O3HAUCHHUS W CIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUUHAMU;

aHAJIM3UpPOBaTh (PU3MUYECKUE IMPOLECCHl U SIBJICHUS, MCIONB3Ys (PU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HproTOHa, 3aK0oH coxpaHeHus
MEXaHUYECKON DHEPTUH, 3aKOH COXPAHEHHUs MMITYJIbCA, IPUHILINI CYIIEPIO3ULUN CUJI, ITPUHLUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEILECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEJHEH KHHETHMYECKOW DHEPIHUU TEIUIOBOIO JBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIrepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOr0 3apsna, 3akoH KylloHa, mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYEeCKOe BhIPaKEHUE U YCIOBUS (TPaHULIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ISHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3IuyaTh yCIOBUS MX O€30MaCHOTO UCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M IPOLECCOB C
UCMOJb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, Mpu 3TOM  (HOpPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
MPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U (OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISAITh MpSAMbIE U KOCBEHHBbIE H3MEpPEeHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBII CIIOCOO W3MEPEHUsT M HCIHOJb30BATh HM3BECTHBIE METOIBI OLEHKHU
MIOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH MEXIYy (U3NYECKUMH BEIMYMHAMU C HCIHOJb30BaHUEM
OpSIMBIX M3MEPEHMH, MpPH 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3YNIbTaThI
MOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BHUJE TaOJHIl U IrpadUKOB, JI€1aTh BBIBOJBI
10 pe3yabTaTaM UCCIIECI0BAHMS;

coOnrofarh mpaBuia O€30MacHOro TpyAa IMPU NPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 SKCIIEpUMEHTA, Y4eOHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JESATeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTOpHOTo 000PYIOBAHUS;

pemiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (puU3MUYEcCKOW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOUPATh (PU3HUECKYIO



MOJieIb, BBIIEIATh (U3NYECKHUE BEIMYMUHBI U (OPMYJbl, HEOOXOAMMbIE i €€ pelleHus,
IPOBOJIUTH PACUYEThI U OLIEHUBATH PEAIbHOCTH MOJyYCHHOTO 3HAUCHHsI (PU3MYECKON BEIIMYHHBI,
pelaTh KayeCTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMUECKU HENPOTHUBOPEUMBYIO LIENOUYKY
paccyXJIeHU ¢ ONOpPOi Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHUS;
UCIONIB30BAaTh NPU PELICHUH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalOHHbIE
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH U TPEICTaBICHHUS y4yeOHOH u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJIy4aeMyto HH(pOpMaIIHIO;
MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCTOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHus 6€30MacHOCTH Mpu 00pallleHruu ¢ MPUOOPaAMH U TEXHUYECKUMHU yCTPOHCTBAMU, IS
COXPaHEHHUS 3I0POBbS U COOIIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoIIei cpee;
paboTatk B TpyIIIe C BHITOTHEHUEM PAa3TUYHBIX COIUALHBIX POJIEH, MIIaHUPOBATh paboTy
IpyNNbl, palMOHAIbHO pacHpelessiTh OOS3aHHOCTH U  IUIAHUPOBATh JESATEIBHOCTb B
HECTAaHJAPTHBIX CUTYalMSX, aJl€KBaTHO OLIEHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIbI B
pelieHne paccMaTpUuBaeMOi IPOOIEMBI.

K xonuy oOyuenust B 11 kjacce npeaMeTHble pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPaxX posib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JEeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKOM KAPTHHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
NIEKTPUYECKUI 3apsifl, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SJCpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTI'O Si/Jpa MIPH pelIeHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3HYECKUE SIBIIEHUS (MPOIIECCHh) M OOBSACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHAas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM M JIBWXKYLIUMCA 3apsi,
AIIEKTPOMarHuTHbIE KOJIeOaHUs U BOJIHBIL, IPSIMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJSApU3alUs CBeTa, JUCHEPCUs CBeTa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOro
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAs PallOaKTUBHOCTD;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHUYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUUHBIX CPE) M AJIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI),
UCTIONB3Ysl (U3UYECKHE BETUYMHBI: JJIEKTPUUECKUI 3apsja, cuia TOKa, JIIEKTPHUUYECKOE
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIas CHUIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTh
KaTyIIKH, SHEPrHs JIEKTPUYECKOr0 M MAarHUTHOT'O MOJIeH, MepHuoJ M 4YacToTa KojeOaHHWH B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TaApPMOHUYECKUX DJIEKTPOMArHUTHBIX
KoneOaHui, (OKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIONb3YEMbIX BEJIWYMH, MX OOO3HAYEHUS M €IUHHULIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUYUHAMU;

ONHKCHIBATh M3YYECHHBIC KBAHTOBBIC SIBICHUS W TPOLIECCHI, HUCMONb3YS (PHU3HMUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U



UMIYyJIbC (OTOHA, MEpPHOJ MOoJypacraza, SHEPrusi CBSA3M AaTOMHBIX siep, MPH ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PM3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HaUY€HUE (PU3NYECKON BETUUHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUSA, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBI IIOCJEAO0BAaTENIbHOIO U MAPALIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI IPEJIOMIICHUS
cBeTa, ypaBHeHHe OMHmTeHa I GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpPAaHEHHsI MMIIYJIbCa, 3aKOH COXPAaHEHHs DJIIEKTPUYECKOrO 3apsla, 3aKOH COXpaHEHUs
MacCOBOTO 4YMCJIA, MOCTyJaTbl bopa, 3aKOH pPajgMOaKTUBHOIO paclajna, MpU ITOM pasjinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YeCKOe BBIPAKEHHE U YCJIOBUA (TpaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

ONpPENEIATh HANPABICHUE BEKTOPA MHAYKIMHM MAarHUTHOTO IIOJISI IIPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OMUCHIBATH N300paKeHHE, CO3/1aBaEMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBITMIOJHATh JKCIEPUMEHTH 1O HUCCIIEOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCTIOIb30BAHUEM  TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OpPMYIHPOBATH
npobnemy/3agadyy W TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh yCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh TMPSMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BbIOMpaTh ONTUMAJIbHBII CIOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH:
IpU ITOM KOHCTPYHMPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3YyIbTAThl MONYYEHHOH 3aBHCHMOCTH
¢u3nyecKkux BEIWYMH B BHAE TaOMUI M Trpa@uKOB, JeiaThb BBIBOABI IO pe3yJbTaTam
WCCIIEI0BAHMS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpHU INPOBEJCHUM HCCIENIOBaHMM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOPHOro 000pyI0BaHNUS;

pemath pacu€THblE 3aJayd C SBHO 33JaHHOM (DU3MUYECKOH MOJIENbl0, HCIONb3Ys
(du3nueckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4H BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
IPOBOAMTH PAcU€Thl U OLIEHUBATH PEAILHOCTD MOJIyY€HHOT 0 3HAaYeHUs (PU3NUECKON BEIMUNHBI,

pemarb KayeCTBEHHBIE 3aJa4M: BBICTPAMBATh JIOTMYECKH HEIPOTHBOPEYUBYIO LEMOYKY
paccyXIeHU ¢ ONOpPOi Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBJICHUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUU M MpeICTaBiIeHUs] y4eOHOU u
HAyYHO-TIOMYJISIPHOM HH(QOpPMAIMK, MOJYyYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOICTB, pa3auvaTh
yCIIOBUS UX O€30MacCHOr0 MUCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJIb30BAaTh TEOPETHYECKHE 3HAHMS 10 (U3MKE B TOBCEAHEBHOW KHU3HU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUHU C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHHS 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COLUATBHBIX POJIeH, IUIAHUPOBATh paboTy
TpYONbl, palMoOHaIbHO pacHpenessiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAH/IAPTHBIX CUTYAlUsIX, aJICKBAaTHO OIICHWBATh BKJIAJ] KAXKJIOTO M3 yYACTHUKOB TPYIIIHI B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonnuectBo yacoB Peanmuzanusa
DNEKTPOHHBIE BOCIIUATATEID
No /i HanmMeHnoBanwue pazienoB U TeM « TTpaxTiy (dpoBEIe) HOTO MOJTYJIS
i POrpaMMBbl Bcero 06HTp OMPHEIE  ockue o6pasoarenpy | Y POUHAA
paboThI pabors! BIE pecypCHI JIEATENBHOCTD
»
Pazgen 1. DUBUKA U METOJbI HAYYHOI'O ITIO3HAHUA
IIpaBuno
IIOBCACHUS Ha
Bubnuoreka ypoKax
OK buzuKu
1.1 dusuka €10 Ay4YHOTO IO3HA 2 1 >
VISHIA H METOART HAYHHOTO HOSHATIA https://m.edsoo.r | BBOIHEIH
u/7f41bf72 HHCTPYKTaX
I10 TCXHHUKEC
0€e30I1acCHOCTH
Hroro no pazgeny 2
Pasznea 2. MEXAHUKA
Bubimnoreka
2.1 Kunemaruka 5 HOK
https://m.edsoo.r
u/7f41bf72
Bubanoreka
2.2 Junamuka 7 HOK

https://m.edso0.r

u/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

2.3

3aKOoHBI COXpPaHCHUA B MEXaHHUKE

Hroro no pasaceiny

18

Bubmnoreka
1HOK
https://m.edsoo.r
u/7f41bf72

Bocnuranue
OTBETCTBECHHOC
TH 32
BBINIOJIHCHHE
3aJlaHHS B
rpynmre,
MOMOIIb JPYT
Apyry,
pa3BUTHE
YyBCTBA
KOJUICKTUBH3M
a

Paznen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOI
TEOPUHU

bubnnoreka
1HOK
https://m.edsoo.r
u/7f41bf72

Bocruranne
OTBETCTBEHHOC
TH 3a
BBITIOJTHEHHE
3aJ]aHMS B
rpymre,
MIOMOIIb JPYT
Apyry,
pa3BuTHE
9yBCTBa
KOJUICKTUBH3M
a

3.2

OCHOBBI TEPMOJAMHAMUKHI

10

Bubianoreka
HOK
https://m.edsoo.r

TenmnoBrie
JIBUTATEIIA U
HUX BIUSHHUE Ha
9KOJIOTHIO



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

u/7f41bf72 Kpasl.
Jenb
Poccuiickoi
bubGnuoreka gaylcn.
yacTue
33 ArperaTHHe COCTOSHHS BEIIIECCTBA. 5 ]_[OI? oByuaromHXcH
®da3oBbIE IEPEXOBI https://m.edsoo.r | , MPeAMETHBIX
u/7f41bf72 Heensx
HayKHU.
Htoro no pazneny 24
Pa3znen 4. JIEKTPO/IMHAMMUKA
bubnuoreka
OK
4.1 DIIEKTPOCTATHKA 10 1
P https://m.edsoo.r
u/7f41bf72
Jlens IToGenpr
: pabota
bubnnoreka COBCTCKHMX
[TocTostHHBIN SNEKTpUYECKU TOK. TOKH B LIOK ¢uzKKOB B
4.2 12 TrOJbI BOMHBI
Pa3IMYHBIX CPeIax https:/m.edsoo.r | TO#
u/7f41bf72
Wroro no pazneny 22
PeszepBHOE Bpems 2
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 1 E;ISSH;I;T:(IEE)(L)IPU/I; £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;IESHZI;T:;icL)IrOuﬁ £41007¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4

HOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
KoanuecTBo yacos
JJIeKTPOHHBbIE LU (PPOBBIE
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue P op
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 ®duznka — Hayka o npupoje. Hayunsie bubnmoreka [JOK
METO/IbI ITIO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2

2 Poine 1 MecTo ¢pu3uku B bubnuorexa [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2

(hopMUPOBaHUH COBPEMEHHOUW HAy4YHOU
KapTHUHBI MUPA, B IPAKTUYECKOU
NEeSATEIbHOCTH JIF0AEH

https://m.edsoo.ru/ff0c33e6

MexaHnueckoe IBUKEHUE.
OTHOCHUTENBHOCTh MEXAHUUYECKOTO

bubmuorexa [JOK

3
nerxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
yCKOpEeHHue
4 PaBHOMEpHOE IPSIMOJIMHEHHOE bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NPAMOJIIMHEWHOE bubnuorexa [JOK
JBIDKEHUE https://m.edsoo.ru/ff0c372e
6 CBobOoHOE mafeHue. Y CKopeHue bubnuorexa [JOK
CBOOOIHOTO ITaJCHUA https://m.edsoo.ru/ff0c39cc
7 Kpuponuneiinoe aBuxeHue. JBrkenne bubmuorexa [JOK
MaTepualbHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[IpuHuun otHOocuTenbHOCTH ["anumest.
8 WNHepuuanbHble CUCTEMBI OTCUETA bubmorexa HOK
pit N ' https://m.edsoo.ru/ffOc3be8
[TepBslii 3ak0H HproTOHA
Macca tena. Cuina. [lpunnun
9 CyHEPNO3ULINKU CUil. BTOpou 3aKoH bubmorexa HOK
yrep H ' p B https://m.edsoo.ru/ff0c3be8
HeroTona nist MaTepuanbHOW TOUKU
Tperun 3akoH HerotoHa niis bu6mmorexa [IOK
10
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUPHOTO TsAroteHus. Cuna
11 TsbkecTu. [lepBas kocMuyeckas bubmoreia HOK
P https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnuorexa [JOK

TCJ1a

https://m.edsoo.ru/ff0c3el8



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

13

Cuna tpenus. Koapduument tpenus.
Cuita COnpOTHBIICHUS TIPH JIBHKCHUN
TeJa B KHUIKOCTH WU Ta3e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3f76

14

[TocrynarenbHOE U BpanjaTeabHOE
JBUKCHHE a0COTIOTHO TBEPAOTO Tea.
MowmenT cunsbl. 1lnedo cumibl. YciaoBus
paBHOBECHS TBEPJIOTO TeEJIa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c41a6

15

NMnynsc MmaTepuasbHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUs
HMITyJIbCa. PeakTuBHOE 1BUKEHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

16

17

18

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sHeprus MarepuaaibHON
tTouku. Teopema 00 M3MEHEHHH
KMHETUYECKON SJHEPrUu

[TorennuanbHast SHEPIHUsL.
[TorennmansHast SHEPTHsl YIPyro
ne(OpMUPOBAHHOU MPYKUHBI.
[TorenmmansHast SHEPTrUs Tesa BOIU3U
MMOBEPXHOCTU 3eMITH

[ToTeHuManbHBIE U HEMOTEHIMAIBHBIE
cuiibl. CBsI3b pabOTHI
HEMOTEHILINAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOU PHEPTHU CUCTEMBI Tell.
3aKOH COXPaHEHHSI MEXaHUYECKOU
SHEPrUU

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc461a

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

19

JlabopaTtopHas pabota Nel
«HccnenoBanue cBsizu pabOThI CHITBI C
M3MEHEHHEM MEXaHUUYECKOW IHEPTUU



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

TCJIa HA IPUMCPE PACTAIKCHUA
PE3UHOBOI'O KI'yTa

20

21

22

23

KonrtponsHas pabora o teme
«Kunemaruka. J[unamuka. 3aKOHbI
COXPAHEHHUS B MEXaHUKE»

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KHHETUYECKON Teopuu. bpoyHoBCKOE
nekenue. Anddysus

XapakTtep ABUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus ra30B, )KUJKOCTEN U
TBEPJIBIX TEIl

Macca MOIJICKYIJIL. KommuectBo
BemecTBa. IloctosHHas ABoraz[po

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

24

Tennosoe paBHOBecue. Temneparypa u
e€ uzmepenue. lllkana remneparyp
Lenscus

25

26

27

WUneanbusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomtoTHas TeMIepaTypa Kak Mepa
CpeaHel KHHETUYECKON dHEPTUU
JBU>KEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

3akoH JlanbToHa. ['a30BbIe 3aKOHBI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

28

29

JlabopaTopHas pabota «lccnenoBanue
3aBHCHMOCTH MEXIY ITapamMeTpaMu
COCTOSTHUS pa3peKEHHOTO Ta3a

H3onporiecchl B uaeaabHOM ra3e u ux

bubmuorexa [JOK



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

rpaduuecKoe MpeaCcTaBICHUE

https://m.edsoo.ru/ff0c570e

BuyTtpennss sueprus
TepMOI[I/IHaMI/I‘-IeCKOI/IV CHUCTCMBI 1
cocoOnbl €6 u3menenus. Koauuectso

bu6mmoreka [IOK

30
TEIUIOTH U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusl OJHOATOMHOTO UJIEAIbHOTO
rasa
bu6mmoreka [IOK
1 B
3 HARL TeTLIonepeaatn https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIECTBA.
32 KomrgecTBo TemioTs mpu bubmorexa LHOK
p . https://m.edsoo.ru/ff0c5c36
Teruonepenave. AnnadbaTHbIN poIecc
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs mpo1ieccoB B MpHUpoOIe. bubnuotexa [JOK
Bropoii 3aKk0H TepMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicreus u KII/ TenmoBoi bu6mmoreka [IOK
MaIlHbI https://m.edso0.ru/ff0c600a
36 Huxn Kapno u ero KIT/{
37 DKosornyeckre npoodaeMbl
TEIUIOPHEPTeTHKHI
38 O6o0maromuii ypok «MoseKkyaspHast bubnmoreka [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKHI https://m.edsoo.ru/ff0c6938
KonrtponsHas pabora o teme
39 «MonexynspHas ¢puzuka. OCHOBBI bubmmorexa LIOK
yop ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKIY
40 [TapooGpazoBaHue U KOHACHCALIMSL. bubnnorexka [JOK

Hcnapenue u xunenue

https://m.edsoo.ru/ff0c63b6
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AOCOJIIOTHASA U OTHOCUTEbHAA

41 BJIAXKHOCTH BO3ayxa. HachIleHHBIN buGnnorexa LIOK
AyXa. - https://m.eds00.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramimueckue u
42 amopQHbIe Tena. AHU3OTPOIHS bubnmoreka [JOK
CBOUCTB KpHUCTAILIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpuctajuibl. COBpeMEHHbBIE MaTEPHAITBI
[InaBneHue U KpUCTATUIU3ALIMSL.
43 VYV nenpHas TEIUI0Ta [IABICHUS bubmorexa [IOK
A ) https://m.edsoo.ru/ff0c6708
CyOmumarust
bubmuorexa [JOK
44 Yy o
PAaBHCHHC TCIIOBOTO basatca https://m.edsoo.ru/ff0c6820
DiexTpu3anusd Tell. DIEKTPUIECKUN
45 3aps TpI[Balllsn a DJIEKT I/ITII;CKI/IX bubmmorexa [JOK
AL A p https://m.edsoo.ru/ffOc6bcc
3apsioB
I[IpoBOAHUKH, TUIIEKTPUKHA U
46 r[(l)jn HOBO HIfKI/I 3aK(l:))H COXpaHEHUs bubmorexa [IOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
BsaumonencTBue 3apsaoB. 3aKOH
47 K JIOHaHToqeqHHI/fzJIHeKT HUYECKUU bubmmorexa [TOK
y ’ P https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsisk€HHOCTB AIIeKTpUYECKOro
48 noss. [IpuHImMn cynepno3uiuu bubmuotexa [JOK
AJIEKTPUYECKUX MOJen. JInHnn https://m.edsoo.ru/ff0c6df2
HaIPSHKEHHOCTH
Pabota cwit anekTpocTaTHaeckoro
bu6mmorexa [IOK
49 nouist. [Torennman. PasHocts

MMOTEHIIAAIOB

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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 " IUSJICKTPUKHU B
SJICKTPOCTATHUYCCKOM II0JIC.
HI/IBHGKTpI/I‘ICCKaH IIPOHUIIACMOCTD

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

o1

OnexrpoeémkocTs. Konnencarop

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIIOCKOTO
KOH/IeHCATOpa. DHEeprus 3apsuKeHHOT0
KOHJICHCATOpa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

Jlaboparopuas padota "U3mepenune
ANEKTPOEMKOCTH KOHJIeHcaTopa"

[TpuHIMD NEHCTBYUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO
amrmapara, CTpyiHHOTo IIpuHTepa.
DneKTpocTaTUYeCKas 3alluTa.
3a3emIIeHre AIIEKTPONpruOOpPOB

DNEeKTPUYECKHM TOK, YCIOBHS €r0
cyuiectBoBaHus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsoxenue.
Comnporusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenpHOE, TapaUIETHLHOE,
CMeIIIaHHOE COETMHEHNE TIPOBOTHUKOB.
JlabopaTtopHas pabota «3ydeHue
CMEIIAaHHOTO COCTMHEHHSI PE3UCTOPOBY

PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 OJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3aMbikaHue. JJaboparopHas pabora

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c7ae0



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
https://m.edsoo.ru/ff0c7ae0

«M3mepenne D/1C uctouHuka Toka u
€ro BHYTPEHHETO COIIPOTHBIICHUS

DNEeKTpOHHAsI TPOBOIUMOCTD TBEPIBIX
METaJUI0B. 3aBUCUMOCTD

> COIIPOTHUBIICHUS] METAJJIOB OT
TeMieparypsl. CBEpXIIpOBOJUMOCTh

60 DJIEKTPUYECKUHU TOK B BAKyyMe.
CBoucTBa 3JIEKTPOHHBIX ITyUYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U

61 MIpUMECHas MPOBOAUMOCTb. CBOUCTBA bubnuorexa [JOK
p—n-nepexona. [1oaynpoBOAHUKOBBIE https://m.edsoo.ru/ffOc84ae
PUOOPHI
DNEKTPUUECKUU TOK B pacTBOpPaX U

62 pacruiaBax 3JIEKTPOJIUTOB. bubnnoreka [JOK
DNEeKTPONUTHYECKAs JUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
OneKTponan3
DNeKTPUYECKUH TOK B ra3ax.

63 CamocTosiTeIbHBIN 1 bubnuotexa [JOK
HECaMOCTOSTENbHBIA pa3pan. MoiHus. https://m.edsoo.ru/ff0c84ae
[Tmazma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA U X MPAKTHYECKOE bubnuorexa [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O6o0maromuii ypok bubnmoreka [JOK
«NEKTPOIUHAMUKA https://m.edsoo.ru/ff0c88be

66 KonrtponbHas pabora no Teme bubnuorexa [IOK

«Qnekrpocraruka. [locrossHHbBIN

https://m.edsoo.ru/ff0c8a8a



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

3JIEKTpUYECKU TOK. TOKH B
pa3IMYHBIX Cpeaax»
PesepsHbliil ypok. KonTponbHas padora bubnuoreka [IOK
67 1
o Teme "DieKTpoguHaMuKa" https://m.edsoo0.ru/ff0c8c56
68 PesepBHblil ypok. O600maomuii ypok 1 bubnmoreka [JOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 3 3
I[TPOI'PAMME
11 KIIACC
KounyecTBo 4yacoB JJIeKTPOHHBbIE U(PPOBHIE
Nen/m  Tema ypoka Konrpoubusie IlpakTuyeckune  00pa3oBaTe/IbHbIe
Beero padoThI padoThI pecypcbl
[TocTostHHBIE MATHUTHI U UX
1 B3aumozelicteue. MarautHoe nosie. Bektop 1 bubnmnoreka [JOK
MAarHUTHON MHAYKUHMH. JINHUM MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHIYKITAN
MarsuTHO€ noje IPOBOJHUKA C TOKOM.
2 OmneiT Opcrena. Bzaumopeiicteue 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c98fe
MPOBOJIHUKOB C TOKOM
3 JlaGopatopnas pabora «3yuenue 1 1 bubanoreka [JOK
MAarHUTHOTO I0JI KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C
4 tokoM. Cuita Ammiepa. JlaboparopHas 1 1 bubmuotexa [JOK
pabora «lccnenoBanue neUCTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM)
5 JleficTBEe MarHUTHOTO TTOJIS Ha 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JBIDKYILYIOCS 3apsiKeHHYI0 yactuily. Cuiia
Jlopenna. Pa6ota cuibl Jlopenia

https://m.edsoo.ru/ff0c9df4

OnexTpoMaruuTHas HHAYKuus. [lotok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
MHIYKIHMH. 3aKOH 3JIEKTPOMarHuTHON
naaykunu Gapanes

10

JlaboparopHas padorta «/ccnenoBanue
SIBJICHUS DJIEKTPOMArHUTHON WHTYKIIHH

NuaykTuBHOCTE. SIBIEHNE CaMOMHAYKIIUU.
O/J1C camOUHyKIIMH. DHEPrUus MAarHUTHOTO
TOJISl KATYILIKH C TOKOM. DJIEKTPOMAarHuTHOE
oJjie

TexHuueckue YCTPOﬁCTBa Hn UX
MPUMCHCHUC: TIOCTOAHHBIC MAI'HUTHI,
QJICKTPOMATHUTHI, SJICKTPOABUI'ATECIIb,
YCKOPUTCIIN IJICMCHTAPHBIX YaCTHUII,
HWHAYKIIUOHHAS 11€Yb

O6o6maromuit ypok «MarautHoe mosie.
DNEeKTPOMAarHUTHAS UHIYKITUS

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

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

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

11

12

13

Kontponbnas pabota nmo teme «MarautHoe
noJje. DJIeKTPOMarHuTHas HHIYKIHS

CB00OOIHBIE MEXaHUYECKHE KOICOaHU.
I"apmonnueckue konebanus. YpaBHEHHE
rapMoHHYecKuX kojebanuii. [IpeBpamenue
SHEPTUHU

Jlaboparopnas pabota «Vccrnenoanue
3aBHCHMOCTH TIEpHO0/ia MAJIBIX KoJeOaHui
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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https://m.edsoo.ru/ff0caf06

rpy3a»

Koneb6arenpabid kKoHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIC KOJIeOaHUs B UACATLHOM

14 KOJIeOaTeIIbHOM KOHTYpE. AHAIOTHUST MEXK] Bubmaorexa ITOK
' Y https://m.eds00.ru/ff0ch820
MEXaHUYECKUMH H JIEKTPOMArHUTHBIMHU
KoJ1e0aHusIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 SHEPrUM B UJI€aIbHOM K0JIE0ATEIbHOM bubmmorexa [JOK
P https://m.edsoo.ru/ff0ch9c4
KOHTYpe
IIpencraBnenue o 3aTyxaromux KojaeOaHHsIX.

16 BhIHyX1eHHbIE MEXaHUYECKHE KOJIeOaHuU . bubnuoreka [IOK
Pe3onanc. BeinyxaeHHbie https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIE KOJICOAHHS
IlepemennbIn TOK. CHHYCOUJAIBHBIN

17 IIEPEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO bubnuoreka [IOK
TOKa. AMIUIUTYTHOE U JEUCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAa4YEeHHE CUJIbl TOKA U HAIIPSHKEHUS

18 Tpancdopmarop. [IpousBoactso, nepegaya
U TIOTpeOIeHHE IIEKTPUUYECKON SHEPTUU
Y CTpOWCTBO 1 PAaKTUYECKOE TPHUMEHEHHE

19 AJIEKTPUYECKOT0 3BOHKA, FeHepaTopa bubmorexa HOK

> https://m.edsoo.ru/ff0cc324
MEPEMEHHOT'0 TOKa, JTMHHUI 3JIeKTpornepeaad
DKOJIOTUYECKHE PUCKU NIPU TIPOU3BOJICTBE

20 anekTpodHeprun. KynbpTypa ucmonb30BaHus
AJIEKTPOIHEPTHHU B TIOBCETHEBHOW KU3HH
MexaHnuecKue BOJIHbI, YCIOBUS

bu6nmoreka [JOK
21 pacnpoctpanenus. [lepuon. Ckopocts

pacrpoCTpaHEHUS U JUIMHA BOJIHBI.

https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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HonepeqHHe 1 IPpOAOJIbHBIC BOJIHBI

99 3ByKk. CKOpOCTb 3BYKa. | pOMKOCTH 3BYKa. bubnnorexka [HOK
Bricota Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DNEeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U bubnmoreka [JOK
ckopocTb. [lIkana 3eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHUKITBI paIUOCBSA3U U TEIICBUICHHUS.
PazButue cpencts cBsa3u. Paguonokanus
bubmuorexa [JOK
25 KonTponbras padora «KoneOaHust M BOTHBDY
P p https://m.edsoo.ru/ffOcc6f8
[IpsmonHENHOE pacIpOCTPaHEHHUE CBETA B
26 0 pHO OJTHOM cpe, Iza T:qeml{)mﬁ HCTOYHUK bubmmorexa LIOK
AHOpO pexe. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpaxxeHune cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [locTpoenne n3o0paxeHUH B bubmmorexa LIOK
' P P https://m.edsoo.ru/ffOcd4e0
TIJIOCKOM 3€pKajie
[Ipenomnenue cera. [lonHoEe BHyTpEeHHEE
28 OTp axenue. [IpenenbHbId yromu n}(’)filoro bubnmorexa LIOK
P +pea yr https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKEHUS
29 Jlaboparopnast pabora «M3mepenue bubnuotexa [JOK
IOKa3aTesis MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunsel. [loctpoenne nzodpaxeHuii B TUH3E.
30 dopmysa TOHKOH JIMH3EL. Y BeITUUCHHE bubmmorexa LIOK
pMY ’ https://m.edsoo.ru/ffOcddle
JIUH3BI
31 Jlaboparopnas pabota «lccrnenoanue
CBOMCTB M300paKEHUN B TMH3AX)
Hucnepcus ceeta. ClokHBIN cocTaB 06€10ro
32 csera. L[Ber. JJaboparopHas pabota

«HalOnroieHne qucriepcuu CBeTay



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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Wutepdepennus ceera. Audpakius cera. bubmmoreka [IOK
33 "
Judpakuronnas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue MpuOOPHI M YCTPOUCTBA U
yCIIOBUS UX 0€30MacCHOr0 MPUMEHEHUs
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOU
36 Mexanuku. [locTynarsl cnenuansHOH bubamorexa LOK
] 4 B https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIHOCTH
37 OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. bubnnoreka [JOK
3ameJieHne BpEeMEHH U COKpAIlEHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMNYJIbC PEISITUBUCTCKON
38 gacTulibl. CBSI3b MAaCChI C YHEPTUEH U bubmmorexa [JOK
Hb P https://m.edsoo.ru/ffocfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
39 KontponbHas padora «OnTrka. OCHOBBI bubnnoreka [JOK
CIIELIMAIBHON TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf6f0
40 ®otonbl. opmyna [Mnanka. DHeprus u bubnuotexa [JOK
UMITYJTBC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gpororddekra. bubnmnoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl portorddekra. YpaBHEeHUE
42 3H“HmTel(£Ha ﬂq;)l(b(bOToa(b(geKTa «Kpacnas bubmmorexa LIOK
a - BP https://m.edsoo.ru/ff0d015e
rpanuna» Gotordpdexra
43 Hasnenue ceera. OneiTel [1. H. JleGenena. bubmuotexa [JOK
XuMHUecKoe IEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHr4eckue ycTpocTBa U MPAKTUYECKOE
44 npuMeHeHue: (oToreMeHT, GOTOAaTUHUK,

COJIHEUHas OaTapesi, CBETOIUO]]
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Permrennie 3agad mo remMe «DIE€MEHTEI

bubmuorexa [JOK

45
KBAaHTOBOU ONTHUKN https://m.edso00.ru/ff0d0302
Monens atoma Tomcona. OnbITbI
46 Pesepdopna o paccesHuro o-4actu bubmmorexa [TOK
PhOPAATIO b H' https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
bu6mmoreka [IOK
47 IT b
OCTYJRTRI Bopa https://m.edsoo.ru/ff0d0afa
W3nydyenue u nornoueHue (OTOHOB MpU
48 ne eyfo e aTomMa C ourioro q)OBHsl 3Hepr1/m bubmmorexa [JOK
pexol N s yp p https://m.edsoo.ru/ff0dOafa
Ha qpyrou. Buasl cektpos
BonHosrle cBorcTBa yactuil. BoaHEI 1€
49 Bbpouns. KopnyckynsipHO-BOJTHOBOU bubnnoreka [JOK
nyanu3M. CHOHTaHHOE U BBIHYX/IEHHOE https://m.edsoo.ru/ff0d0ca8
U3JIy4yeHue
OTKpbITHE paN0aKTUBHOCTU. OMBITHI
50 Pe3ep ¢o El’flo OIpEICJIEHUIO COCTaBa bubnuorexa LIOK
PPOPA pet https://m.edsoo.ru/ff0d0fd2
PaaOAKTUBHOTO U3TYyYEHUS
CaouctBa anbda-, 0era-, raMmma-u3Iy4eHus.
51 BnusiHue pagnoakTHBHOCTH Ha KUBbIE
OpraHu3Mbl
OTkpbITHE IPOTOHA ¥ HEUTPOHA. MI30TOMBI.
59 Anbda-pacnaa. DIeKTPOHHBIH U bubanoreka [JOK
MMO3UTPOHHBIM OeTa-pacma. ["amma- https://m.edsoo.ru/ff0d1162
W3IIy4eHUE
OHeprus CBA3U HYKJIOHOB B sA1pe. SInepHsie
53 peaknuu. Snepusid peaktop. [Ipodiemsr, bubnmoreka [JOK

MEPCIECKTUBEBI, SKOJOTHUYCCKUE aCIICKThI
SIIEPHOU SHEPTETUKHU

https://m.edsoo.ru/ff0d1356
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54

55

DneMeHTapHble yacTullbl. OTKpBITHE
o3uTpoHa. MeTobl HAOMIOACHUS U
pEerucTpaluu 3JIeMEHTAPHBIX YACTHII.
Kpyrasiii cton «@yHaaMeHTalIbHbIE
B3auMoJeCTBU. EquHCTBO (hrznueckon’
KapTUHBI MUPay

Bun 3Bé31H0T0 HeOa. Co3Be3us, spKue
3BE3/IBI, INTAHETHI, UX BUAUMOE IBHKEHHE,
CoinHeuHast cucTeMa

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

56

Comnaue. CoyHeuHast akTUBHOCTE. MICTOUHUK
sHepruu CosiHIA U 3BE3]

57

3B€3/1bl, UX OCHOBHBIE XaPAKTEPUCTUKHU.
3BE3bI ITIaBHOU IIOCJICA0BATEIIHLHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
sposrrornu CoJTHIIA U 3BE3T

58

59

60

Mineunsin IlyTe — Hama ['anakTuka.
[Tonoxxenue u apmxenne CoyHLa B
lNanmaktuke. ['anmakTukn. YepHble ABIPHI B
sIpax raJakTHK

Bcenennas. Pa30eranue ranaktuk. Teopus
Bonemioro B3peiBa. PennkroBoe nznyuyeHue.
MeraranakTuka

HepeI_HCHHBIC HpO6HCMBI ACTPOHOMHUU

61

62

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMUU U acTPOPUIUKU»
O6o06maromuit ypok. Ponb puzuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,



https://m.edsoo.ru/ff0d0e38

TEXHOJOTHYECKOM, COITMATBLHON 1 dTHYSCKOM
chepax IeaTeIbHOCTH YeJIOBEKa

63

64

65

66

O6o06maromuit ypok. Ponb u mecro ¢pusuku
1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa

O6o06maromuii ypok. Ponb dpuzndeckoit
Teopuu B (GOPMUPOBAHUHU MIPEACTABICHUI O
¢bu3nveckoil KapTHHE MUpa

O6o6maromuii ypok. Mecto pusndeckoit
KapTUHBI MUpPa B 00ILIEM PSTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUH O
pUpoIe

PesepBHbIil ypok. MaruutHoe noie.
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Kpumepuu oyenueanusn:

O1eHKa YCTHOI'O OTBETA
OTMeTKa «S»:0TBET MOJHBIN U MPaBUJIbHBIM HA OCHOBAaHUU M3YYEHHBIX TEOPHUH, MaTepHal
W3JI05KEH B OMPEICIICHHOM JJOTMYECKOMN MOCIEI0BATEIIbHOCTH, TUTEPATYPHBIM SA3bIKOM, OTBET
CaMOCTOSTCIbHBIMN,
OTMeTKa «4»:0TBET MOJIHBIA U MPABWIbHBIM Ha OCHOBAaHWU M3YYEHHBIX TEOPHUH, MaTepHal
M3JI0KEH B OMPEICJICHHOM JIOTMUECKOW IMOCIe0BATEIbHOCTH, MPU 3TOM JIOMYILEHbI JBE —
TPHU HECYIIECTBECHHBIC OMIMOKH, HCTIPABJICHHBIC 11O TPEOOBAHUIO YUUTEIIS.
OTrMeTKa «3»:0TBET TMOJHBIM, HO TIPU ITOM JIOMYIIEHA CYIIECTBEHHAs OIIMOKA WU OTBET
HEIIOJIHBIN, HECBA3HBIM.
OTMeTKa «2»: IIpH OTBETE OOHAPY)KEHO HEMOHMMAHWE yYaIlerocsi OCHOBHOTO COICPKAHUS
y4eOHOro Marepuana WA JOMYIIEHbl CYIIECTBCHHBIC OIMMOKH, KOTOpBIC YYaIlWicsS HE
MOXET UCIPABUTH IIPU HABOJISAIIUX BOIPOCAX YUUTEIIS.
OrmeTKa «1»: OTCYTCTBUE OTBETA.

OneHKa KOHTPOJbHBIX padoT

OTMeTKa «S»: OTBET MOJIHBIN U IPaBUJIbHBIN, BO3MOXKHA HECYIIECTBEHHAS
oIIHnOKa.

OTMeTKa «4»:0TBET HETOJIHBIN WU TOMYIIEHO He Ooiee ABYX
HECYIIECTBEHHBIX OLUIMOOK.

OtMmeTKka «3»: paboTa BHIIIOJHEHA HE MEHEE YeM Ha MOJIOBUHY, JOIMYIIeHA O/IHA
CYLIECTBEHHAs OIIMOKA U IIPHU STOM JIBE€ — TPH HECYILIECTBEHHBIE OIINOKU.

OTMeTKa «2»: paboTa BHITIOJHEHA MECHBIIIE YeM Ha TIOJIOBHHY HJIA COJICPIKUT
HECKOJIBKO CYIIIECTBEHHBIX OLIUOOK.

OTtMmeTKa «1»: paboTa HE BBIOJHECHA

OneHka yMeHHMH pelaTh 3a1a4u
OrMeTKa «5»: B JIOTMUECKOM PACCyKICHUH U PELLIEHUH OLIMOOK HET,
3ajJjaya pelieHa paroHaIbHBIM CIIOCOOOM.
OTMeTKa «4»: B JJIOTHUECKOM PACCyKIECHUH U PEIIEHUN HET CYILIECTBEHHBIX
omMOO0K, HO 3aJaya pelleHa He palMoHAJbHBIM COCOOOM MIIM JOMYIIEHO He Ooyiee ABYX
HECYIIECTBEHHBIX OLUIMOOK.
OT1MmeTKa «3»:B JIOTHYECKOM pacCyKJICHUH HET CYLIECTBEHHBIX OIIMOOK, HO
JIOTyIlI€Ha CYLIECTBEHHAas OIIMOKa B MAaTEMaTHUYECKUX pacyeTax.
OTtMmeTKa «2»: UIMEIOTCS CYIECTBEHHbIE OIIMOKH B JIOTHUECKOM PACCYKACHUU U PEIICHUH.
OT1MmeTKa «1»: OTCYTCTBHE OTBETA HA 3aJaHUE.

O1eHKa IKCIEPUMEHTAIbHbIX YMEHUI

OrmeTka «S»:paboTa BBHINOJHEHA TOJHOCTBIO M IPaBWIBHO, CHAEIAaHbI INpPaBUIbHBIE
HAOJIOACHNST M BBIBOJIBI, DKCIIEPHMEHT OCYIIECTBJICH MO IUIaHy ¢ y4deToM Tb, mposiBieHbI
OpPraHU3aIMOHHO — TPY/IOBbIE YMEHHUS.

OrmeTKa «4»: paboTa BBHINOJHEHA MPaBWIBHO, CHENaHbl IpaBUIbHBIE BBIBOJABI U
HAOJIOACHUS, HO TPU DTOM OKCIEPUMEHT TMPOBEJICH HE TIOJTHOCTHIO WIIM JIOMYIIEHBI
HECYIIIECTBEHHBIE OMNOKHU B paboTe C BEIIECTBAMH.

OrmeTka «3»: paboTa BBIOJIHEHA MPABWIBHO, CAETAH JKCIIEPHUMEHT HE MEHee 4eM Ha
MOJIOBHHY, HO JIOyIIIEHAa CYIIECTBEHHAs! OIMMOKAa B XOJI€ KCIIEPUMEHTA, B OOBSICHEHUH, B
oopmienun paboTsl, B codmroaenuu npasui Th.

OTmeTKa «2»: IONYIIEHBI JBe U 0oJiee CyIMIECTBEHHBIC OMIMOKHA B XOJI€ dKCIIEPUMEHTa, B
o0bsicHeHUH, B opopmIIeHHH paboThl, B cobmoaennu npasui Th npu padote ¢ BemiecTBamu.




Ormerka «I»:y ydamerocs OTCYICTBYIOT OJKCIHEpUMEHTalbHblE YMEHHUs, paboTa He
BBINOJIHEHA.
Kpurtepuu oneHnBaHusl TeCTOBBIX padoT
[Tpu TecTupoBanuu Bce BepHbIe 0TBETHI OepyTcs 3a 100%, Toraa oTMeTKa BBICTaBIISCTCS B
COOTBETCTBHH C TaOJIHIICH:
[IporeHT BBIMOIHEHHMS 38 JaHHST
OtmeTtka «oTau4Ho» - 91% u 6onee
OtmMmertka «xopormo» - 70-89%
OTMmeTKa «yIoBIEeTBOPUTEIBHOY - 50-69%
OTMeTKa «HEeya0BIeTBOPUTEIHHOY - 0-49%

IlepeyeHb TUNHYHBIX OMIHOOK
I'pybovie owubku
1) He3HaHUe omnpeieNieHUs] OCHOBHBIX MOHSATHUH, 3aKOHOB, ITPABHJI, OCHOBHBIX MOJ0XKEHHIM
TEeOpUH, He3HAHUE POPMYIT, OOIIETPUHSTHIX CHMBOJIOB 0003HAYEHUI BETUYMH, €AUHHULL UX
U3MEpEHHUS;
2) He3HaHHWE HAMMEHOBAHUHN €MHULl U3MEPEHUS;
3) HEyMeHUe BBIJICIUTh B OTBETE I1aBHOE;
4) HeyMeHUE MPUMEHATh 3HAHUS JUIsl pELICHUs 3a/1a4 U O0BSICHEHUSI SIBJICHU;
5) peuienue Gpu3nUECKUX 3a1a4 M0 AeUCTBUAM, Oe3 BbIBOAA paboueil popmybl;
6) HEyMeHue JIeTIaTh BBIBOBI U 000O0IICHHUS,;
7) HEyMEHUE YUTATh U CTPOUTH IPA(QUKU ¥ MPUHIUITHATILHBIC CXEMBI;
8) HeyMeHue MOJArOTOBUTh YCTAHOBKY MM J1a00opaTopHOE 000pYyI0BaHKE, TPOBECTH OIIBIT,
Ha0II0/IeHU s, HEOOXOAMMBIE PACUYEThI HIIM UCTIOJIb30BaTh OJYyYCHHBIE JAHHBIE JIJIS1 BBIBOJIOB;
9) HEyMEHHE T0JIH30BATHCS MIEPBOUCTOYHUKAMH, YICOHUKOM U CTIPAaBOYHHKAMU;
10) HapylieHHe TEXHUKU O€30MacCHOCTH;
11) HeOpexkHOE OTHOLICHHE K 000PYIOBaHHIO, IPUOOPaM, MaTepraIaMm.

Hezpybwvie owubku:

1) HETOUHOCTBH (POPMYIUPOBOK, OMPEACIICHHUH, TOHATHH, 3aKOHOB, TEOPU, BbI3BaHHAS
HEMOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OMPEIEIIIEMOT0 OHATHS UM 3aMEHON OJTHOTO-
JBYX U3 3TUX IPU3HAKOB BTOPOCTEIIEHHBIMH;

2) omMOKM PY CHATUU TMOKa3aHUI ¢ U3MEPUTENIbHBIX TPHOOPOB, HE CBSI3aHHBIE C
OTIpe/IeJIEHUEM LIEHBI JIEJICHUS IIKAJbl (HalpruMep, 3aBUCSILINE OT PACTIONOKEHUS
U3MEPUTENBbHBIX MPUOOPOB, ONTUYECKHE U JIP.);

3) ommbKu, BbI3BaHHBIE HECOOIIOAEHUEM YCIOBUM MTPOBEIECHUS OIbITA, HAOIIOCHHUS,
yclioBUH paboThl mpubopa, 000pya0BaHMUS;

4) omMOKM B yCIOBHBIX 0003HAUEHUAX HA MPUHIMIIUAIBHBIX CX€MaX, HETOUYHOCTh Ipaduka
(HammpuMep, U3MEHEHHE YIJla HaKJIOHA) U Jp.;

5) HepalmOHAIBHBIA METO/I PEIICHUS 3a/1a91 WM HEJOCTATOYHO MTPOTyMaHHBIN TIaH
YCTHOT'O OTBeTa (HapyllleHHe JIOTHKH, IOAMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTENIEHHBIMH);

) HepalMOHAJIbHBIE METO/IbI PaOOTHI CO CITPABOYHOM U APYroil IUTEpaTypoil;
7) apudmMeTnuecKe OMMOKH

Heoouemuwi



1. HepaHI/IOHaJIBHBIe 3alMUCH IMPU BBIYUCIICHUAX, HCPALIUOHAJIBHBIC TPHUCMbIL BBIHHCHGHHﬁ,

peoOpa3oBaHUi U PEIICHHS 33/1aY.

2. ApudmeTrrueckue ommOKY B BBIYUCICHUSX, €CITU 3T ONIMOKU TPYOO HE NCKAXKAIOT
PeaIbHOCTh MOIYYEHHOTO pe3yJbTaTa.

3. OTnenbHbIe TOTPENIHOCTH B (POPMYITMPOBKE BOIIPOCA WIIH OTBETA.

4. HeOpexHOoe BBITOJTHEHUE 3aMMUCEH, YepTexe, cxeM, rpadukoB. Opdorpaduyeckue u

MyHKTYallMOHHBIE OIIUOKH.
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