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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpoOBHS Ha ypOBHE CpEAHEro OO0IIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIMU MPETNOJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B 00pa3oBaTeNbHBIX  opraHm3aiusax —Poccuiickori  Denepanuu,
peaIn3yoLMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb peaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOGHUS Kypca (HU3UKU: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3MKe BKIIOYAET:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay» 1Mo rogam o0yueHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBJICHUHN, N3y4aeMbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHBI METO/1 TO3HAHUS NP BHIMOJIHEHUN UMHU YUEOHBIX HCCIIeI0BaHUM.

B ocHOBY kypca (hu3ukH 1751 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOM (hU3UKH.

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

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHImana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3KMKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKHMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKMMHU IPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peaqn3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3sBUTHEM



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 (GHOpMUPOBaHHE TMPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, I ONHUCAHUS €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 paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHMS 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 YyAENAETCS PELICHUI0 pacu€THBIX UM KadeCTBEHHbIX 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 U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesoB. [ KauecTBEHHBIX 3a7a4 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 MaTepHaTbHO-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 xabunere
(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
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHEeYMBAaET IMOCTAHOBKY IEPEUUCIEHHBIX B IIpOrpamMme Io
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
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
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX W LU(POBBIX MpUOOPOB, a TaKxke
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

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

e (dopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYEHUIO

HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEJICTABICHUA O HAyYHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIIM SIBIICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3yueHUsI 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;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUA [Jid 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, IOJPa3yMEBAIOIINX CAaMOCTOSTEIIBHOE CO3MaHue (PU3UIecKon
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

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

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO IJIAHHUPOBAHUS M MPOBEICHUS (PUINICCKUX
DKCIIEPUMEHTOB, AaHallM3a W  HWHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH TMOJIYYSHHOTO Pe3ybTaTa;

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
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElTaeT BBHIOOp IMPOBEICHUS JabOpaTOPHBIX 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 TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeOpUH. [ 'paHUIIbl TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopauHaT. CloKeHHe NepeMeleHul u
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHUAIbHONW TOYKU OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbsHOE YCKOPEHHE.

TexHudyeckue yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHUE: CIUIOMETp, IBUIKEHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKECHUSI.

[IpeoOpazoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

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

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKCHHUH C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuyenue ABUKEHUS MIApPUKA B BA3KOU KUIKOCTH.
W3ydeHne ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

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



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [71s1 MatepralibHbIX 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. Kosgduuuent tpenns. Cuna conpoTuBIeHUS
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 IPAKTUYECKOE NPUMEHEHUE: NOJIIMIHUKY, IBUXKEHUE
HCKYCCTBEHHBIX 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 MOAbEME U NaJACHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE 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 UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunetnueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIUH.

[TorenunanbHas 3Heprus. [loreHnnanbHas 3HepTrUs ynpyro Ae(GopMUpOBAHHON MPYKUHBI.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpoMCTBa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOINEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJienu CTPOCHHS Ta30B, JKMAKOCTEH M TBEPABIX Tell M OOBACHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BeliecTsa.
[locTostnHas ABorapo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHYECKOH TEOPHH
uaeanpHOro rasa. AOCOJIIOTHasg TemImepaTypa Kak Mepa CpeJHEl KHUHETHUYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHrne N30MPOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPTraHUYECKUX COCTUHECHUM.

OnbiTel O AU PY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HILTIOCTPUPYIOIAas IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS HI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEéMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus 0lHOATOMHOTO
UJIeaJIbHOTO Ta3a. Busl Temionepenaun: TEIIONPOBOIHOCTh, KOHBEKLIMS, U3JIyUeHUE. Y IeTIbHAs
TEIUI0EMKOCTB BellecTBa. KonyecTBo TEMIOTH! IPU TEIUIONEPEIAYE.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

Tennobie MamuHbl. [IpuHIUIBI 1eHCTBHS TEIIOBBIX MamiuH. [IpeoOpazoBanus sHEPTUU B
TeryIoBeIX MammmuHax. KoaddumnueHT monesnoro nedictBus terioBo Mamuubl. [{ukn Kapho u
ero Kod(hPUIUEHT MOJIE3HOTO NEUCTBHUS. DKOJOTUUECKHE MPOOJIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JBHUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHwe s>(upa B JATyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

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

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO ABUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXxa. HachlmeHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucraimuyueckue u amopgHbie Tejaa. AHM30TPOINHUS CBOUCTB KPUCTAIIOB.

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

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHUE: THUTPOMETP WM TICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU TMIOJIYYCHUS COBPEMEHHBIX MaTEpHajJoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpa1usi KPUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexmpocmamuka

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHUIA BIEKTPUYECKHX 3apsoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOTYIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

Bzaumoneiicteue 3apsmoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKud  3apsia.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnois. [lpuHnumn cynepnosunun
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
ITpOBOAHMKY M TUAIIEKTPUKH B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpruecKas MpOHULIAEMOCTb.

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

TexHnueckue yCTpoilcTBa M MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSA MEXAY HUMH U TUIJIEKTPUYECKON IIPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEKTPUYECKUN TOK. YCJIOBHsI CYLIECTBOBAHMS JIEKTPUUYECKOrO TOKA. MICTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapaUIEIbHOE, CMELIAHHOE COSMHEHNE IIPOBOIHUKOB.

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

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

DNeKTpOHHas IPOBOAUMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUSI METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

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

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPUOOPHI.

ONEKTpUYECKUH TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUcconuanus. JNEeKTPOIIN3.

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

TexHnueckue yCTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTPOHArpeBaTelIbHble INPUOOPBI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbl, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,
ITOJIYIIPOBOJJHUKOBBIN MOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCHUMOCTh CONPOTUBIEHUS UWIMHIPUYECKUX TPOBOJAHMKOB OT JJIMHBI, IJIOLIAAN
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE ralbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3ps ¥ IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOTO COCIMHEHUS PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABWIKYIIEH CHUJIbl MCTOYHMKA TOKA U €r0  BHYTPEHHErO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS 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: pelleHME CHUCTEMbl ypaBHEHMH, JMHeWHas ¢yHKuusa, mnapabona,
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: mexannueckoe JBMKEHHE B JKUBOM npupoje, nuddysus, ocMoc, Ternioo0MeH
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 TIa30B, 3JEKTPUUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

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

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIUIHUKYN, HCIOJIb30BAHME 3aKOHA COXPAHEHUs HUMITYJIbCca B TEXHHUKEe (pakeTa,
BOJOMET W Jpyrue), JBUTATe]b BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TOYUYEHHsI COBPEMEHHBIX MAaTE€PHUaIoOB, B TOM YHCIIE
HaHOMAaTepHaJoB, W  HAHOTEXHOJOIWH,  OJEKTpOCTATHUECKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

ITocTostHHBIE MarHuThl. B3amMozaeicTBHE NOCTOSHHBIX MAarHWTOB. MarHutHoe mole.
Bekrop maruuTHOM MHAYKIMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHON
uHAYKIMK. KapTrHa TMHUI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MarsauTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTWHa JNWMHWNA WHAYKIMM MAarHUTHOIO IOJIS
JUIMHHOTO TPSIMOTO ITPOBOJHHKA M 3aMKHYTOTO KOJBIEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiK€HHOW 4YacTUIbI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne DnEeKTpOMAarHUTHOM MHAYKUMH. [IOTOK BekTOpa MarHUTHOM MHIYKLHH.
ONEeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON uHAykuuu dapanes.

BuxpeBoe sieKTpu4ecKoe mojie. ODJEKTPOABMIKYINAs CWUIA HMHIYKIUU B IPOBOJHHKE,
JBUKYIIEMCS IIOCTYIIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBumno Jlenna.

NHAyKTUBHOCTB. SIBJI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHUJIa CAMOMHTYKIUH.



DHeprusi MarHUTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TMOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHLI, UHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHUM MHOYKIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue ABYyX 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, nabopamopvie pabomol

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KONEOAHUS

KonebarenbHass cucrema. CBoOogHBIE MexaHMUYeckHe KosebaHus. [apMoHHuUeckue
kosnebanus. Ilepumon, wactora, amrumtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOaHUSI B HJCATHHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJIOrMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPrHM B HJEaJbHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYXJIeHHbIE MeXaHMYeCKHue KoJeOaHuUs.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMAarHUTHbBIE KOJIeOaHMUs.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAaU€HUE CUIIbI TOKA U HANPSKEHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUUIECCKOW SHEPTHUH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AIEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
JJIEKTPOIHEPIUH B IIOBCEAHEBHOM JKU3HU.

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

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeTbHONW CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHYeCKUI
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.



CB0OOIHBIC 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, 1abopamopnvie 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 31eKmpoMazHUMHbLE B0IHbL

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

3Byk. CxopocTb 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
3JIEKTPOMAarHUTHBIX BOJIH.

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

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHu4ecKkue yCTpOWCTBa U NMPAKTUUYECKOE 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.

HabGmronenue oTpaskeHus U MPEIOMIICHUSI MEXaHUYECKHUX BOJIH.

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, HHTephepeHIIHs.

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 MpEIOMJICHHUS CBeTa. AOCOJNIOTHBIM TMOKa3aTeib
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBaromue JUH3bL. ToHkas mauH3a. DOKycHOE paccTrosHUEe U
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBass onrtuka. Hurtepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
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 MOHOXPOMATUYECKOTO CBETa Ha IU(PPAKLIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHUYECKHE YCTPOWCTBA W MPAKTUYECKOE MPHUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAs OMNTHKa, AU(PPAKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakKeHHWE U MpejoMiieHHe cBera. OnTuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucniepcuu certa.

[Tonydenue criekTpa ¢ HOMOIIBIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue noisipuszamnuu cBera.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Habmronenue nucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEILHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONW MeXaHWKH. [locTymarsl cnienuanibHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMe, NPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JIUHBI.
OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIHCOM PEISATUBUCTCKON YaCTULIBI. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEpruu (HOTOHA C €ro YaCTOTOH. DHEPTHs U UMITYJIbC
¢dorona.
OtkpeiTne u wucciaenaoBanue Qororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa 1151 hoTodpdekra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHYECKOE IEMCTBHUE CBETA.



TexHuYecKne yCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

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

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha Japyro. Buasl cnexktpoB. CHekTp YpOBHEH BSHEpPruMM aToMa
BOZIOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOHN Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

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

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

Habmtoienue nuHedvaTbIX CleKTPOB U3JTyUEHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

HabGmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykionHas mopnens siapa ['eitsenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

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

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

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TeEpCHEKTHUBBI  SIEPHOM
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

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

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

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 3Bé3aaoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, X BUIUMOE ABMKCHHUC.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTPaJIbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPYEHHBIM TJ1a30M C MCMHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHUS
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Pony ¢u3uku u acTpOHOMHUHM B IKOHOMHYECKOM, TEXHOJOTMUYECKOW, COIMAIIBHOW U
ATUYECKON cdepax [IesTeTbHOCTH YeIOBEKa, pOJib W MeCTO (U3MKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (UIUYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPaA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00IIEM PSITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenune kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocCymiecTBISETCS € Y4ETOM
COJIEpKATENbHBIX MEXIIPEAMETHBIX CBS3€Hl C KypcamMH MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEINIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHH, TPUTOHOMETpUUYECKHe (YHKIIUU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpHU3HAKU 0100 TPEYTOIBHUKOB, OTPE/IeNIeHHe TUIOMIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: »nekTpuueckue SBICHUS B JKUBOW TPHUPOJE, KojieOaTeNbHBIC IBUKEHUS B
KUBOW TIPUPOJE, ONTHUYECKHUE SIBJICHUS B KWUBOW MPHUPOJE, ACHCTBUE paJyallii HAa KUBBIC
OPraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKasi CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eocpaghus: mMarHuTHBIE TONIIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUM.



Texnonozus: TAHAN DJIEKTpOINEpenad, T€HEPaToOp MEPEMEHHOIO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHMs yueOHoro mnpeamera «Du3MKa» IODKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTSAM pOCCHiIlcKoro oOIiecTna,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMM  OOYydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEpECax TI'pa)KAaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

yYMEHHUE B3aUMOJICHICTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUNCKOM IpaX1aHCKOW UAEHTUYHOCTH, IATPUOTU3MA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTHPYSCH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMEBI M IIEHHOCTH, B TOM YHCIIE B ISATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaan3oBbIBaTh COOCTBEHHbBIE JKU3HEHHbIE IJIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIbTYphl, OCO3HaHHME IJI00AJILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBJIICHUE JCHCTBHI B OKPYXKAIOIIEH 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, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B pacCCMaTPUBAEMbIX (PM3MUECKHX SBJICHUSIX

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

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU MOCIEACTBUN JAESITENbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUAX PEAIBHOT0, BHUPTYaAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TOHITHSIMH W METOJAaMH (pu3uvecKoin
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(UBUYECKOTO CONIep KaHusl, TPUMEHEHUIO PA3INYHBIX METOJOB MO3HAHUS;

BIIAJICTh BHUJIAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHMsI, €r0 HMHTEPIIPETAIuH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3JMYHBIX YUEOHBIX CHUTYyallMsiX, B TOM YHCIE MpH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TPUIMHHO-CIICJICTBCHHBIC CBS3M M aKTyaJIM3UpPOBaTh 3ajady, BBIJABUTATH
TUTIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHThl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBAThH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOW ACSATEIHHOCTH, B
TOM YHUCJIE TIPH U3yYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh IEPEHOCHUTDH 3HAHUSA 110 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeiH;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HAaBbLIKAMHU I1OJIYYCHHA I/IH(bOpMaI_[I/II/I (I)I/I3I/I‘-IGCKOI‘O COACpKaHHA U3 MCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpPCACTBa I/IH(bOpMaI_[I/IOHHLIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyATH3aIIH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3MKH U BO BHE-YPOUHOU JESTEIHHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ HHAMBHIyaTbHON PaOOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4jeHa KOJIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEUCTBUSA MO €€ INOCTHKEHHIO: COCTAaBIATH IUIAH JACHUCTBHUH, pacCHpelesiaTh PO C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOM paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUIN pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpejylaraTb HOBBIE NPOEKTHI, OLIEHUBATh WJIEH C IO3UIUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh TO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3NIMYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIbHYIO AEATEIbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITTOJIHEHUS] MPAKTUYECKOH paboThl ¢ y4YETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
croco0CTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JSPYIAUIMH B 00JacTH (UBHKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:



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

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

UCIOJIb30BaTh NPUEMBI pedIeKCUH TSl OLIEHKU CUTYalluu, BEIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

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

IMPUHUMATH ce0sl, MOHNUMAsi CBOU HEJOCTATKU U JIOCTOMHCTBA;

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

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOy4YaIOIIUXCS COBEPUICHCTBYETCS 3MOIMOHATBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUe MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHXKECHUIO LEIH U YCIEXYy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIFOYAIONIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIIEHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPaKTUYECKON
JIeSITEILHOCTH JIIOACH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIUalbHas cucTeMa oTcuéra, abCONIOTHO TBEPIOE TEJO, WACATbHBIN Ta3, MOJAEIH
CTPOEHHUSI Ta30B, JKUJIKOCTEH M TBEPABIX TEJ, TOYEUHBINA AIEKTPUYECKUHN 3apsi]l IPU pELICHUN
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKHe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKCHHE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JBI)KEHUE, CTPOCHHUE JXKUAKOCTeH M TBEPIBIX TeN, M3MEHEHHE 00BEMa Tell NMpU HarpeBaHUU
(oxJ1aXx1€HNHN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHNE, KOHAECH CALUS, NIABJICHUE, KpUCTAILIIN3aIus,
KHIICHUE, BIAKHOCTH BO3/lyXa, IOBBIIICHHE IABJICHHS ra3a IIPH €ro HAarpeBaHUU B 3aKPHITOM
COCyZ€, CBA3b MEKIY IapamMeTpaMH COCTOSHMs Tra3a B H30IpoLeccax, JICKTPU3alus Tell,
B3aMMO/ICVICTBUE 3apsI0B;



ONKCHIBAaTh MEXaHMUYECKOE JBI)KEHUE, UCHOJb3ys (M3MUECKHE BEITUYMHBI: KOOpIMHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs SHEPIrHs, MEXaHWdyeckas paboTa, MeXaHHYecKas MOIIHOCTh; NpHU
ONKMCAHUW TMPABUIBHO TPAKTOBaTh (DU3HMUECKUH CMBICH HCMHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMU BEIIMYUHAMU;

ONKCBHIBATh M3YyYCHHbIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIOJIb3YS
¢dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEPrus, padora rasza, KO3(pQUIMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUIECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYeHHUS U EAUHHIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIMCHIBATh M3YYEHHBIC JJIEKTPUYECKHE CBOMCTBA BEUIECTBA M DJIEKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPAa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, UX OOO3HAUYECHUS U €IUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
NPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHHS UMITYJbCa, MPUHIUI CYNEPIIO3ULIMU CHJI, TIPUHIUI
paBHOIPABHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO JIBUIKCHUS
MOJIEKYJI C aOCONIOTHOM TeMIepaTypoil, MepBbIii 3aKOH TEPMOAMHAMHKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, MpW 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MIPUHITUIIBI ICHCTBUST MAIIMH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAMUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHWs] M HWCIOJh30BATh W3BECTHBIE METOJBI OICHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTATHI
MIOJTYYCHHOUW 3aBUCHMOCTH (PU3MYECKUX BEIMYHH B BHUJE TaOJHII M TpaduKOB, AETaTh BBHIBOJIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOPHOro 000PYAOBAHMUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
dbusznyecKre 3aKOHBI M IPUHIIUIIEI, HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJYyY€HHOTO 3HAaUeHUS (PU3NUECKON BETHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LEMNOYKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTONB30BaTh MPH PEUICHWH YYeOHBIX 3aJad COBpPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns OE30MACHOCTH MPH OOpaIeHUH ¢ MPHOOPAMH U TEXHUYECKUMHU YCTPOWCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IPYyNIbl, palMOHAIBHO paclpelesiaTh OOf3aHHOCTH W IUIAHUPOBAaTh JIEATENIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, a/JIeKBAaTHO OLIEHMBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON 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 (GU3MKUA B (POPMUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TPAHMLIBl TPUMEHEHUS HW3YYEHHBIX (U3NYECKUX MOJIeJIeH: TOYECUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si/Jpa IIPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKN U KBAaHTOBOM (DM3MKM: 3JIEKTpUYECcKas MPOBOJANMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPaKEeHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UICKYCCTBEHHAsI paJIMOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIIECCHI),
UCIIONB3YS (U3NYECKUE BEIMYUHBL: JJIEKTPUYECKUN 3apsii, CHiIa TOKa, JJIEKTPUYECKOe
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, 3aps U CUjla TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOINE JAHHYIO (DU3MUECKYIO BETMYUHY C JPYTUMH BEJTMUYNHAMH;

ONHUCBHIBATh M3YYEHHBbIE KBAaHTOBBIE SIBICHUS U MPOLECCHI, HUCHONb3Yys (U3NUECcKue
BEJIMYMHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbCc (OTOHA, TMEPHOJ IOoJIypaclaja, SHEPTrus CBA3M aTOMHBIX SAEp, NpPHU ONUCAHUU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



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

aHAM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, MCIONB3Ys (DU3MUECKUEe 3aKOHBI U
OpUHIMNBL  3akoH OMa, 3aKOHbI IOCJIEAOBATENBHONO W IAapaJlJIeIbHOTO  COEJUHEHUS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJIEKTPOMArHUTHOM HMHAYKLUH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAaHEHUsI CBETA, 3aKOHBbl OTPAKEHUs CBETA, 3aKOHBI IPETOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 4MCia, HOCTynaTel bopa, 3aKkOH paJuOaKTUBHOIO pacnajaa, MpU 3TOM pPa3iIvyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OIpesieNATh HAlpaBieHUE BEKTOpa MHAYKIHMHW MarHUTHOIO IOJs MPOBOJAHUKA C TOKOM,
cuiibel Amnepa u cuibl JlopeHua;

CTPOUTH U OIIUCBIBATH N300paKeHHE, CO3/1aBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH301;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

HCCJIEIOBATh 3aBUCUMOCTH (PU3NUECKHUX BEIMYMH C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJYYEHHOH 3aBUCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnronarh mnpaBuia O€30MacHOrO TpyAa NMpU HPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢bu3nyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/ladl BHIOMpATh (PU3UUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUeCcKON BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJjaud: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEUYMBYIO LIEMOYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAMU U TPEACTaBICHUS Y4eOHOH H
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30M1acHOT0 MCIIOJIb30BAaHUS B TIOBCETHEBHOMN YKU3HU;

NPUBOAUTH MPHUMEPHl BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BsACHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMONb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJIHEBHOW JKU3HM IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneiiaTh OO0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ Ka)JOI0 U3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

KoanuecTBo 4acoB

Bcero

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIe Pecypchl

Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUA

1.1 ®du3nKa U METOJIbI HAYYHOTO MTO3HAHUS 2 bubarorexa LIOK https://m.edsoo.ru/7f41bf72
Htoro o pazaeny 2
Pa3znen 2. MEXAHUKA
2.1 ‘ Kunemartuka bub6mumoreka [IOK https://m.edsoo.ru/7f41bf72
2.2 JluHamuka bu6mmoreka [{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHCHHS B MEXaHHKE bubaunorexa [IOK https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJICKY IAPHO-KHHETHHCCKOH 9 bubmmorexa LIOK https://m.edsoo.ru/7f41bf72
TEOPHH
3.2 OCHOBBI TEPMOTUHAMUKH 10 bubmmorexka ITOK https://m.edsoo.ru/7f41bf72
A .
3.3 TPCTATHRIC COCTOTHHA BetecTsa 5 bubmmorexa LIOK https://m.edsoo.ru/7f41bf72
da3oBbIe IEPEXOIbI
Hroro no paszneny 24
Paznen 4. JJIEKTPOJINHAMMUNKA
4.1 DneKkTpocTaThka 10 bubnmnoreka LIOK https://m.edsoo.ru/7f41bf72
I1 i i .
4.2 OCTOFHBIN STCKTPIIACCKHHI TOK 12 bu6mmoreka [{TOK https://m.edsoo.ru/7f41bf72

Toku B Pa3IMYHbIX Cpeaax



https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Pe3epBHOE Bpemst

22

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Paznea 1. JIEKTPOJAUHAMUKA

KoanuecTBo 4acoB

Bcero

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE pecypchl

MaruutHoe none. DJIeKTpOMarHuTHas bubmumoreka [IOK
1.1 11
WHTYKIIAS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUSA U1 BOJIHbBI
21 MexaHW4eCcKue U 3JIEKTPOMArHUTHBIE 9 bubnmnoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 5 bubnnorexa [HOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10
fra https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIuanbHON TEOPUH 4 bubnmnorexa [JOK
OTHOCHUTEIIEHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubnnorexka [JOK
4.1 DJIEeMEHThI KBAHTOBOM ONTHUKHU 6 https://m.e dséf).ru 17§41c97¢
4.2 CrpoeHune atoma 4 Bu6miorexa 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
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bubmuorexa [JOK

43 ATOMHOE 5po > https://m.edsoo.ru/7f41c97¢c
Wroro no pazueny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPOPU3UKHU

51 DJIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 7 ESS::T/(:;][.CEZEIS;EJ?ISH £21097¢
Hroro no pazneny 7
Paznen 6. OBOBILIAIOLIEE IOBTOPEHUE

o1 Obebuarouee nostopertne ‘ g imedsoo U TALGOTe
Hroro no pasneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [JOK
METOJIbI TIO3HAHMS OKPYKAIOLIET0 MUPA https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusnku B GpopMHpOBaHUU
2 COBPEMEHHOM (Ilijaquoﬁ K(%;pfnmﬁ MHpa, B 1 bubmrorexa LIOK
. o https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON AeATEIbHOCTHU JII0IEH
MexaHn4eckoe JTBUKEHUE.
3 OTHOCHTEIFHOCTh MEXaHHYECKOTO 1 bubnuorexa [IOK
nsrkenus. [lepeMerienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUYKEHUE 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE 1 bubmuoreka [IOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e
6 CBoOonHOe majeHne. Y CKopeHue 1 bubnnorexa [JOK
CBOOOTHOTO MaJCHUS https://m.edsoo.ru/ff0c39cc
7 KpusonmueliHoe nBuxkenue. J[BrmxeHue 1 bubmmnoreka [HOK
MaTepUalIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IIpuHumn otHOcuTenpHOCTH [ anunes.
8 I/II:IepLLIII/IaHLHLIe cucreMsl orcuera. [lepBelii 1 Bubmmorexa IOK
https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca Tena.VCI/ma. [IpuHuun cynepno3unuu Bumorexa 1IOK
9 cui. Bropou 3akon HetoTona nist 1

MaTepI/IaJ'ILHOI/IV TOYKH

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
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Tperun 3akoH Hbpr0TOHA 1151 MaTEpUAIIBHBIX

bubnunoreka LIOK

10 TOYCK https://m.edsoo.ru/ff0c3be8
11 3aKoH BCeMUpHOTO TsiroreHus. Cua bubmmoreka [JOK
TspkecTu. [lepBas kocMHuUecKas CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nmoreka [IOK
12 Cwita ynpyroctu. 3akoH ['yka. Bec tena https://m.eds0o.ru/ff0c3e18
Cuina tpenusi. Koapdunment tpenus. Cuna
13 COHpOTFI/)IBJ'IeHI/I}I l'Iqu)/I(b,Z[BLII/I)KCHI/IIf Tena B bubmmorexa LIOK
https://m.edsoo.ru/ff0c3f76
KUJKOCTU WM ra3e
[ToctynaTenbHoe U BpamaTreabHOE
14 JBUKEHHE a0COJIIOTHO TBEPAOIO Tea. Bbu6mmoteka LJOK
MowmenT cuibl. [1nedo cubl. Y cinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO TEJIa
HNMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepHaAIbHBIX TOYEK. MIMITyIbC CHIIBL. Bbu6moteka [JOK
3aKkOH COXpaHEHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIKEHUE
Pabora u moutHOCTh cuibl. Kunernueckas
16 SHEprus MaTIe];)HanLHoﬁ“ Touku. Teopema 06 bubmmorexa LIOK
. https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKOWH IHEPTHH
[ToTenumanbHas sHeprud. [loTeHumanbHas
17 SHEPTrUs ynpyro aehopMUPOBAHHON bubnnorexa [JOK
npyXuHbL [loTeHIIManbpHas SHEpTus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MMOBEPXHOCTH 3eMIIU
[loTeHuManpHbple 1 HEMOTEHIUAIBHBIE CHUJIBL.
18 CBs13b pabOTHl HEMOTEHIIUAIBHBIX CHIT C bubnmnoreka [JOK

H3MEHEHHEM MEXaHMISCKON SHEPTHUU
CHCTEMBI TeN. 3aKOH COXpPAaHCHUA

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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MEXaHUYECKOU IHEPIUU

19

20

21

JlaboparopHas pabota «Mccrnenoanue
CBSI3H pabOTHI CHITBI C H3MECHEHHEM
MEXaHUYECKOM IHEPTUU TeJla Ha IPUMEpe
pacTsDKEHUS PE3MHOBOTO JKI'yTay

KoHnTponbHas pabota 1o teme
«Kunemartuka. JlmHamuka. 3aKOHBI
COXPaHEHHUS B MEXAHUKE

OCHOBHBIE ITOJIOKCHUS MOJICKYJISAPHO-

KUHETHYECKOU Teopuu. bpoyHoBCcKOe
neuxenue. duddysus

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

bubmuoreka [IOK
https://m.edsoo.ru/ffOc4dc?

22

Xapakrep ABUKEHUS U B3aUMOJICHCTBUS
yacTHUl BeuiecTBa. Mozenu cTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX Tell

23

24

25

Macca monekyn. KonnuecTBo BemecTsa.
ITocrosannas ABoraapo

TermmoBoe paBHOBecue. Temneparypa u e€
n3Mmepenue. [lkana remneparyp Llenscus
Wneansusiii raz3 B MKT. OcnoBHoe
ypaBHeHne MKT

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4fde

26

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEel KHHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Kunaneiipona

bubmmoteka IIOK
https://m.edsoo.ru/ffOc511e

27

28

3akon JlambToHa. ['a30BbIe 3aKOHBI

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH MEX]y IapameTpaMu
COCTOSIHUS pa3peKEHHOI0 ra3ay



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

H3omponecchl B 1€albHOM ras3e u ux

bubnunoreka LIOK

29 rpadu4ecKoe MmpeacTaBIcHIe https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHeprus TEpMOIUNHAMUYECKOU
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI.
30 KonudectBo Temnote! u padoTa. bubmmorexa LIOK
https://m.edsoo.ru/ff0c5952
BryTpeHHSIsI SHEpTUs 0THOATOMHOTO
U7eaNbHOr0 rasa
31 Buasl Tenonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
Y ienpHas TEIIOEMKOCTD BEILLIECTBA.
32 K(I)[nnquTBo TEIUIOTHI IPU Tinonepenat{e. bubmnorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnuabaTtHbIii poriiecc
33 IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnorexa [JOK
IPUMEHEHHE K U30MPOLIECCaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs nporieccoB B PUPOJIE. Bbu6moteka [JOK
Bropoii 3aKk0H TepMOIUHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpunuun neiictus u K11/ remnoBoit bu6nunorexa LIOK
MalIiHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJ0oru4ecKue npooIeMbl
TETJIOOHEPTETUKH
38 O6o6maromuit ypok «MomnekynsipHas bubnnorexa [JOK
¢dusrka. OCHOBBI TEPMOMHAMHKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «MonpeKles{pHI;ﬂ ¢uznka. OCHOBBI bubamoreta LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooOpa3oBaHue U KOHIEHCALIUS. bu6muoreka [JOK

Hcnapenue u KAreHue

https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c5c36
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AOCOII0THAS U OTHOCUTEIIbHAS BIAYKHOCTD

bubnunoreka LIOK

4 BO31yXxa. HachimeHHbI# map https://m.edsoo.ru/ff0c64d8
Teeproe Teno. Kpucrannmueckue u
42 amop(HbIe Tera. AHU30TPOIUSI CBOHCTB bubmmoreka [JOK
KpHCTa/UIOB. JKHIKUEe KpHCTAILIBL. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepUalIbl
43 [InaBienue u kpuctauM3auus. Y geiabHas bub6nmoreka [IOK
TerioTa riasieHus. Cyonmmanus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHe TEII0BOro OanaHca bubmroreia LIOK
https://m.edsoo.ru/ff0c6820
45 DneKkTpu3anus Tei. DIEKTPUIEeCKUH 3apsil. bubmmoreka [JOK
JlBa BU/Ia 3JICKTPHUYCCKUX 3apsI/IOB https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 H(I))HyHSOBOI[HIfKI/I. 3a1ff))H COXpaHCHHS Bubmmorexa IOK
https://m.edsoo.ru/ffOc6bcc
AIIEKTPUUYECKOTO 3apsa
47 Bsaumoneuncrsue 3apsnoB. 3akoH Kyinona. bubmuoreka [IOK
TodeuHbIN PTEKTPHUECKUN 3aPs https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTB JIEKTPUYECKOTro MOJIS.
48 Hpniunn cynepnosnuprl)n AIIEKTPHUYECKIX bubmmorexa LIOK
y N https://m.edsoo.ru/ff0c6df2
nosnie. JInHuM HanpsHKEHHOCTH
49 Pabora cun anexTpocTaTHuecKoro moJs. bubmmnoreka HOK
ITorennuain. Pa3HocTh NOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHMKY M TUAJIEKTPUKH B
50 BHI;KTpiCTaTHHCiKOM HOIJ)'IC. Bubmmorexa IOK
https://m.edsoo.ru/ff0c7018
JmsnexTpudeckast IpOHUIIAEMOCTh
51 OnexrpoeéMkocTs. Konnencarop Bubmmorexa IOK
https://m.edsoo.ru/ff0c7126
52 DIIEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubnuotexa [JOK



https://m.edsoo.ru/ff0c64d8
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https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

https://m.edsoo.ru/ff0c72c0

53

54

55

JlaGopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa"

[TpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMMPOBAIBHOTO ammapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMJIeHUE DIEKTPOIIPHOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cymectBoBanus. [locrosaunsiii Tok. Cuiia
toka. Hanpsixenue. ConporuBienue. 3akoH
OmMa ju1s1 yyacTka Lenu

56

[TocnenoBarenpHOE, TapaLIEIBHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIAaHHOTO COCTUHEHHUSI PE3UCTOPOB)

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

57

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon J[xoyns-Jlenma

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJist OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTOUHMKA TOKA U €T0
BHYTPEHHETO COIPOTUBIICHUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOc7ae0

59

60

ONEKTPOHHAs IPOBOAUMOCTD TBEPABIX
METaJIJIOB. 3aBUCUMOCTh CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

DNeKTpUYeCcKUH TOK B BakyyMe. CBOMCTBa
AIIEKTPOHHBIX MTyYKOB



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

[MonynpoBoAHUKH, UX COOCTBEHHAS U

61 pUMecHas MPOBOAUMOCTh. CBOMCTBA n- 1 Bubmmorexa HOK
P POBOa ) P https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBoaHKOBbIE TPUOOPHI
DNEKTPUYECKUH TOK B PaCTBOPAX H
62 pacIiaBax 3JIEKTPOJIUTOB. 1 bubmmoreka [JOK
DJIEKTPOTUTHYESCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPUYECKUH TOVK B rasax. ] BuGmorexa LIOK
63 CaMOCTOSATEIHbHBIW U HECAMOCTOSATEITHHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
5| rpaenwmsceon apumrore, Lpaminn 1 bimorera LIOK
P P P https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€3011aCHOCTH
bubmuoreka [{OK
65 6006 i 1
O0606manmui ypok «IeKTPoInHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbHas padbora no teme
66 «9nexrpocraruka. [TocTosTHHBIM 1 bubmuoreka [IOK
ANIEKTPUYECKUil TOK. TOKHM B pa3miuHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
Pesepsublit ypok. KonTponbHas pabora o bubmmnoreka HOK
67 1
Teme "DIeKTpoanHaAMUKa" https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O6o01maronuii ypok mno 1 bubmuoreka [IOK
temaMm 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTesbHbIe pecypchl

[TocTostHHBIE MATHUTHI U UX

1 B3auMoJieiicTBue. MaruutHoe nosie. Bektop 1 bub6nmoreka [IOK
MarHUTHOW MHAYKIMU. JINHUU MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIIAH
MarauTtHoe 1moJje MPOBOJHUKA C TOKOM.

2 OmnbIT DpcTena. BsanoieﬁCTBHe 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe

MIPOBOJHHUKOB C TOKOM

3 JlaGopaTtopnast pabora «3yuenue 1 bubmmoreka [JOK
MarHUTHOTO TIOJISl KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TOJIS1 HA MPOBOJHUK

4 ¢ Tokom. Cuna Amnepa. Jlaboparopnast 1 bubmmoreka [JOK
pabota «MccnenoBanue 1eiHCTBHS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MAarHUTa Ha PAMKY C TOKOM))

eHCTBUE MAarHUTHOTO TTOJIS Ha
5 ILI[Bmemy}ocsI 3apsoKeHHYIo yactuily. Cuma 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenna. Pa6ora cuinsl JlopeHnia
DOnexkTpoMarHuTHast UHAYKIus. [ToTok

6 BEKTOpAa MarHUTHOM MHAYKIuu. IC 1
WHAYKIAA. 3aKOH JIEKTPOMArHUTHON
nHaykiuu Papanes

7 JlaGopatopHas pabota «/ccnenoBanue 1 bubmuoreka [JOK
SIBIICHUS DJIEKTPOMATHUTHOU WHAYKIIUM https://m.edsoo.ru/ff0cal50

8 NHAyKTUBHOCTB. SIBJI€HNE CAMOMHTYKIUH. 1 bu6muoreka [JOK

OJ1C camOMHAYKIMH. DHEPTUS MATHUTHOTO

https://m.edsoo.ru/ff0ca600



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
https://m.edsoo.ru/ff0ca600

I1OJIAA KaTylIKHU C TOKOM. SJIGKTpOMaI‘ HUTHOC
I10JIE

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,

9 AIIEKTPOMATHUTBI, DJICKTPOIBUTATEIb,
YCKOPHUTENH JIEMEHTAPHBIX YaCTHII,
UHAYKIIMOHHAS TeYb
10 O6o6mmarmuii ypok «MarauTHoe mose. bubmmoreka [JOK
DJIEKTPOMArHUTHAS HHIYKIIHS https://m.edsoo.ru/ffOcab82
1 KonTponbhas pabota no reme «MarHuTHoe bubanorexa [JOK
noJie. DJICKTPOMAarHUTHAS HH KIS https://m.edsoo.ru/ffOcad58
CB00OOIHBIE MEXAHUUYECKHE KOJICOAHHUS.
12 ["apmonnueckue KoneOaHusi. Y paBHEHUE bubnnorexa [JOK
rapMOHUYECKHX Kojiebanwuii. [IpeBpamicHue https://m.edsoo.ru/ffOcaf06
SHEPrUuu
JlabopaTtopHast pabota «HccinenoBanue
13 3aBUCHUMOCTH TIEPHO/1a MATBIX KOJIeOaHU
rpy3a Ha HUTH OT JIIMHBI HUTH U MacChl
rpy3a»
Konebarenbubid KoHTYp. CBOOOIHBIE
DJIEKTPOMArHUTHBIC KOJICOAHUS B
14 I/II[eaJ'III))HOM KOJIeOaTeIbHOM KOHTYpE. bubnuorexa LIOK
https://m.edsoo.ru/ffOch820
AHaJorus MeXy MEXaHH4YeCKUMHU U
AIIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 BHGI;)FZI/I B UJI€alIbHOM KOJ‘Ie6aTzJ'IBHOM bubmorexa LIOK
https://m.edsoo.ru/ffOch9c4
KOHTYpE
16 [IpencraBienue o 3aTyxaromux bubnmnorexa [JOK



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

KosieOaHusX. BeIHYKICHHBIC MEXaHUIECKUE
kojeOanus. Pezonanc. BeinykxieHHbIE
3JICKTPOMArHUTHBIC KOJICOaHMS

https://m.edsoo.ru/ffOcbb86

[lepemennbin Tok. CUHYCOUJAIBHBIN
IIEPEMEHHBIM TOK. MOIIHOCTH IEPEMEHHOTO

bubnunoreka LIOK

17 TOKa. AMIUIUTY/IHOE M JICUCTBYIOILEE https://m.edsoo.ru/ff0cbd34
3HA4YEHUE CUJIbI TOKA M HAIPSKEHUS
18 Tpanchopmarop. [IpousBoacTBo, nepenada
U TIOTPeOJICHHE AIIEKTPHUYECKON YHEPTUN
VYCTpoiicTBO U IPAaKTHYECKOE TPUMEHEHUE
19 BJIeIprI/I‘leCKOFOPBBOHKa reHepzTopa Bubmmorexa IOK
" https://m.edsoo.ru/ff0cc324
HEPEMEHHOT0 TOKa, TMHUH 3JIeKTporepeiad
OKOJIOrHYecKHe PUCKH IIPU IPOU3BOJICTBE
20 anekTposHepruu. KynabTypa ucnonb30BaHus
3JIEKTPOIHEPIUU B TIOBCEAHEBHOM KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubmmnoreka HOK
pacnpoCTpaHeHUs U JJTHHA BOJIHEI. https://m.edsoo.ru/ff0cca54
[Tonepeunble U MPOIOJIBHBIE BOIHBI
99 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubmuoreka [IOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 ONEKTPOMAarHUTHHIE BOJIHBI, UX CBOMCTBA U bubmuoreka [IOK
ckopocTb. [1Ikana ek TpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMTBI PAAMOCBSA3U U TEJIEBUICHUS.
PasButne cpencts cBa3u. Pannonokanus
o5 KonTponbhas pabota «Konebanus u bubmuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
26 [IpssMonuHENHOE paclIpOCTPaHEHHE CBETA B bubmuotexa [IOK



https://m.edsoo.ru/ff0cbb86
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
https://m.edsoo.ru/ff0cc6f8

OJAHOPOJHOM cpene. ToueuHblii HCTOYHUK
cBera. JIyu cBera

https://m.edsoo.ru/ff0cd350

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS

bubnunoreka LIOK

27 cgeta. [locTpoeHre N300paKCHUN B https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKalie
[Ipenomnenue ceera. [lonHoe BHyTpeHHEE
28 OTI;)axceHI/Ie. [IpenenbHBIA yrou n}c:iloro bubnrorexa LIOK
https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHHUS
JlaGopaTtopHas paborta «3mepeHue bubnnorexa [JOK
29
1oKazareJs MPEIOMIICHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne n3o00paxeHuil B TMH3E.
30 dopmyia Togl)coﬁ JIMH3HI. gBennquHe Bubmmorexa IOK
https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlabopaTtopHast pabora «HcciaenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)
Hucnepcus cBeta. CloKHBIN cocTaB 6€10ro
32 cseta. LIer. JlaboparopHas paboTa
«Halnronenue qucnepcuu cBeTay
33 WNurepdepennus creta. udpaxnus ceera. bubmmnoreka HOK
JudpakunonHas pemérka https://m.edsoo.ru/ffOced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
[Monsipu3anus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpuOOPHI U YCTPOCTBA U
yCIIOBUS UX 0€30MacHOT0 MPUMEHEHUS
['paHUIBI TPUMEHHUMOCTH KJTACCUICCKOH
36 MixaH;IKH. IliIOCTyﬂaTIJI CIIEIUAJIbBHON bubmorexa HOK
https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHFHOCTHU
37 OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH. bubnuotexa [JOK



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

3aM€l[JIeHI/Ie BPCMCHHU U COKpAIICHUC OJIMHbI

https://m.edsoo.ru/ffOcfa4?2

DHeprus U UMNYJbC PEISITUBUCTCKON

38 gacTuibl. CBS3b MAacChI C SHEPTUECH U bubmorexa HOK
https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHUS TOKOS
Kontponbnas padora «Ontuka. OCHOBBI bubmuorexa [JOK
39 .
CIENHAaTbHON TEOPUH OTHOCHTEIHHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [1nanka. Dueprus u Bu6muotexa [JOK
UMITYIIbC (GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeITHE U HccaenoBanue Gorodddexra. bubmmoreka [JOK
Omnpiter A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl portodddexra. YpaBHEHHE
42 SH“HLHTeI(/IIiHa I[J'Iq})l(b(bOTOB(b(geKTa. «Kpacnas bubmroreia LIOK
https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
43 Hasnenue ceera. Onbrtel [1. H. JIeOenera. bubmmoreka [JOK
XUMHYECKOE JEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoicTBa U NPaKTUYECKOE
44 npUMeHeHue: (OToINEeMEHT, GOTOAATUHK,
COJIHEUHas1 OaTapesi, CBETOIUO/
45 Pemenue 3amau no reMe «DJI€MEHTEI bu6nunorexa LIOK
KBaHTOBOM ONTHKI» https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONBITHI
46 Pe3ze[pq)opﬂa 10 PACCESHUIO O-4ACTHII. bubmmorexa LOK
https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
but6mmorexa [IOK
4 Hocrynaret bopa https://m.edso0.ru/ff0d0afa
Nznydenue u nornomienrue GOTOHOB MpH BuGmiorexa [IOK
48 TIepexo/ie aTOMa C OJJHOTO YPOBHS SHEPTHH

Ha Apyrou. Bunsl cnextpos

https://m.edsoo.ru/ff0d0afa



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
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49

BoaHoBEIE cBOMCTBA yacTull. BoiHEI e
BbpouTia. KopnyckynsipHO-BOJTHOBOW
nyann3M. CIIOHTaHHOE U BBIHYKJIEHHOE
U3JIy4eHUE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopna no omnpeneneHuto cocraBa
PaZMOaKTUBHOTO U3ITYYCHHUS

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

o1

52

53

54

55

56

CaovicTBa anbda-, 6era-, raMMa-u3TyICHHUS.
BJII/IHHI/Ie paIII/IoaKTI/IBHOCTI/I Ha JKUBbLIC
OpPTraHU3MBbI

OTKpbITHE TPOTOHA U HEUTPOHA. MI30TOMBI.
Anbda-pacnaa. DIeKTPOHHBIH U
NO3UTPOHHBIN OeTa-pacmnaj. ['amma-
U3ITy4yeHue

OHeprus cBA3U HYKJIOHOB B siape. S nepHbie
peakuuu. SnepHsd peaktop. [Ipodaemsl,
MEPCIEKTUBBI, YKOJIOTUYECKUE aCIIEKThI
AJIEPHOU SHEPTETUKH

DneMeHTapHble YacTullbl. OTKpBITHE
no3uTpoHa. MeTo 1kl HaOMIOICHUS U
PErUCTpPaLK SJIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO Pusnueckon’
KapTUHBI MUPa»

Bun 38é31H0r0 HebOa. Co3Be3nus, sipKue
3BE€3/1bl, MNIAHETHI, UX BUJIUMOE JBUKEHUE.
ComHeyHas cuctema

Connue. ConHeuyHast akTUBHOCTh. McTouHMK
sHeprun CoJHIa U 3BE3]

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0e38



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

57

58

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKHU.
3BE3 15l TVIaBHOW MOCIEN0BATEIILHOCTH.
Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOXKICHUHN U
sBostrorny CoJIHIA U 3BE3

Mineunsd [1yte — Hama ['anakruka.
IMonoxxenue u nuxenue CoyIHIIA B
lNanaktuxe. ['anaktuku. Y€pHbIEe IBIPHI B
A/ipax rajJjakTuk

59

Bcenennas. Pa3beranue ramakruk. Teopus
bonpuioro B3peiBa. PennkroBoe uznyyeHue.
MeraranakTuka

60

61

Hepemennsie mpo0ieMbl aCTPOHOMUU

KonTponbnas pabota «1eMEeHThI
ACTPOHOMHUU U aCTPOPUIUKI

62

O6o0matomuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COLIMATLHOU U
ITUYECKOH cdepax AeITeTbHOCTH YeTIOBEeKa

63

O6o0matomuii ypok. Ponbs u mecto Gpuzuku
Y aCTPOHOMUH B COBPEMEHHOMN HAyYHOM
KapTHUHE MHpa

64

65

O6o06matomuii ypok. Pons dpuzudeckoit
TeopHH B (HOPMUPOBAHHUU TIPEICTABICHUN O
buznyecKkoil kKapTuHe MUpa

Ob6o6maromuit ypok. Mecto ¢puzndeckoit
KapTHHBI MUpPa B O0ILEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX TPE/ICTABICHUH O




pUpoJIe

Pe3epBHbIil ypok. MarHutHoe mnoJie.

66 1
DNEeKTpOMarHUTHAS WHIYKIIHS
67 Pe3epBHblii ypok. Ontrka. OCHOBBI 1
CHEIMAIbHON T€OPUU OTHOCUTEIILHOCTH
68 Pesepnsriit ypok. KBantoBas ¢usnka. 1 bu6mmoteka [JOK
DJIeMEHTBI aCTPOHOMHUH M aCTPOPHUIUKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka, 10 knace/ Msakumes I'.41., ITlerpoBa M. A., Ctenanor C.B. u agpyrue, O6mectBo ¢
OTPaHUYEHHOU O0TBETCTBEHHOCTHIO «/[PODAY; AkninonepHoe oodmecTBo «M3m1arenbcTBo
«ITpocBemenune»

» dusuka, 11 kmace/ Msikumes .41, [letpoBa M. A., Yroasaukos O.C. u npyrue, O61ecTBo ¢
OTPaHUYEHHOU O0TBETCTBEHHOCTHIO «/[PODAY; AknimonepHoe 001ecTBo «31areabcTBo

((HpOCBeH_ICHI/IC»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

https://myschool.edu.ru/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/



Pa3znes nporpaMmmpl

10 kiaace

(I)opMa peaindalui BOCMMUTATECIbHOI0 NOTCHIIMAJIA

duzuxa u METOBI

HAaY4YHOI'O ITO3HaHUA

dopMHUpOBaHUE LEHHOCTH HAYYHOTO T[IO3HAHUSA, ILIEHHOCTH
TBOPUYECTBA U CO3UAAHMSI, COTPYIHUYECTBA B Ipolecce yueOHOM
JIESITEIBHOCTH Yepe3 IUCKYCCHIO.

Mexanuka

@opMHpOBaHME LEHHOCTH HAYYHOIO II03HAHUA, LIEHHOCTH
TBOPYECTBA U CO3MJAHMs, COTPYAHUYECTBA B IIpoLEcCce y4eOHOU
JeSITEIbHOCTH; PAa3BUTHE HABBIKOB O€30IaCHOTO IOBEJICHMS B
IIPUPOJHOM M COLMAIBHOM CpeAe, 4Ype3BblYalHBIX CUTYyalUsX;
(dopMHpOBaHHE 3KOJOIMYECKOM KYyJIbTYPbl, OTBETCTBEHHOIO,
OEpe)XKHOr0 OTHOLIEHUS K TPUPOJE, OKpYKallled cpene Ha
OCHOBE POCCHUMCKHMX TpPaJULUOHHBIX JyXOBHBIX LICHHOCTE,
HaBBIKOB  OXpaHbl, 3allUTHl, BOCCTAaHOBJICHUS  IPUPOABI,
OKpY’Kalollel cpesibl; BOCHUTAHNUE CTPEMJICHUS K IIO3HAHUIO ce0st
U JIpyrux JroAeH, IpUpoasl U OOIIECTBA, K MOJIYYEHHUIO 3HAHHM,
Ka4eCTBEHHOI'0 00pa30BaHMs C YyU4ETOM JIMYHOCTHBIX MHTEPECOB U
00IIeCTBEHHBIX MOTPEOHOCTEH.

MonexynsipHasi ¢u3nka u
TEPMOIMHAMHKA

@opMHpOBaHME LEHHOCTH HAYYHOIO II03HAHUSA, LIEHHOCTH
TBOPYECTBA U CO3MJAHMs, COTPYAHUYECTBA B IIpolecce ydeOHOU
NeSITeIbHOCTH; Pa3BUTHE HABBIKOB O€30IaCHOTO MOBEJICHHS B
IIPUPOJHOM M COLMAIBHOM CpeAe, 4Ype3BbIYAWHBIX CUTYyalUsX;
dbopMHpOBaHHE 3KOJOIMUYECKOW KYJIbTYPbl, OTBETCTBEHHOIO,
OEepeXKHOr0 OTHOILIEHUS K TMPUPOJE, OKpYKallled cpene Ha
OCHOBE POCCHUHCKHMX TpPaJULMOHHBIX JyXOBHBIX ILIEHHOCTEH,
HAaBBIKOB  OXpaHbl, 3alUTbhl, BOCCTAHOBJIEHHUS  MPHUPOJIBI,
OKpY’Karollel cpesibl; BOCHUTAHUE CTPEMJICHHS K MO3HAHUIO ce0st
U JIpyrux JOAeH, Ipupoasl U OOIIEeCTBA, K MOJYYEHHUIO 3HAHHM,
Ka4eCTBEHHOI'0 00pa30BaHMs C YUETOM JIMYHOCTHBIX MHTEPECOB U
OOLIECTBEHHBIX IMOTPEOHOCTEH;; HMCTOPUYECKOE MPOCBELICHHE,
dopMHpoBaHHE  POCCUICKOW  KYJIbTYpPHOM  WJAEHTHYHOCTH;
OpUEHTAalMsl  Ha  TOJy4yeHHe  MNpodeccuu,  JIMYHOCTHOE
CaMOBBID@KEHNUE B TNPOAYKTUBHOM, HPABCTBEHHO JIOCTOMHOM
TpYJ€ B pOCCUICKOM OOIIECTBE.

SJICKTpO,[[I/IHaMI/IKa

CpopMUpPOBAaHHOCTDh  DKOJIOTUYECKOM  KYNbTYpbl, OCO3HAHHE
rJ100abHOTO XapaKTepa SKOJIOrHUecKUX Mpolsem; MiIaHupoBaHUE
U OCYIIECTBJICHUE JIEHCTBHM B OKpyKalollel cpeie Ha OCHOBE
3HaHUS 11eJIed yCTOMYMBOro pa3BUTHS YEIOBEUECTBA; PAaCIIUPEHUE
OTIBITA JIESATENILHOCTH YKOJIOTUIECKOI HAIPaBICHHOCTH HA OCHOBE
UMEIOINXCS 3HAHUH 0 (PU3HKE.

11 kiaace

DIIEKTPOAMHAMHUKA

ChopMUPOBAaHHOCTh  DKOJIOTUYECKOW  KYNBTYPhI, OCO3HAHHE
I00aLHOTO XapaKTepa dKOJIOTHYECKUX MpoOeM; MIaHupOBaHUE
Y OCYIIECTBIICHHE ACHCTBUH B OKPYXKAIOUIEH Cpelle Ha OCHOBE
3HAHMS 1eJIeH YCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA; PACIINPEHUE
OMBITA ACSITEIBHOCTA HKOJIOTHYECKON HAMPABIEHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUN TI0 (PU3HKeE.




Konebanus 1 BOJHEI

ChopMUPOBAaHHOCTh  DKOJIOTUYECKOW  KYJIBTYPHI, OCO3HAHHE
r7100aJIpHOrO XapaKkTepa SKOJIOTMYECKUX Mpo0iieM; IIaHUPOBaHKE
W OCYIIECTBJICHHE ACHCTBUH B OKpY)KAIOUIEH Cpelle Ha OCHOBE
3HAHMS 1EeJIel YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA; PACIIUPEHUE
OTBITA ACSITEIBHOCTH HKOJIOTHYECKON HAMPABIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUU 10 (PU3HKeE.

OCHOBBI crenuanbHON
TEOPUH OTHOCUTEIHHOCTH

dopmupoBaHue MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTUSA (HU3UUYECKON HAYKH; OCO3HAHHE
LEHHOCTU HAy4YHOM JEsATENbHOCTH, TOTOBHOCTb B IIpoLEcce
U3Y4EHUS bu3uKu OCYILIECTBIISATh IPOEKTHYIO u
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE.

KBanroBas ¢usnka

dopmupoBaHue MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs (PU3NYECKON HAyKH; OCO3HAHUE
LEHHOCTH Hay4YHOH JesTeIbHOCTH, TOTOBHOCTh B IIpolecce
U3yYeHUS ¢buzuku OCYILECTBIAT IPOEKTHYIO u
HCCJIEIOBATEbCKYIO AESITENIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE.

OJeMeHThl aCTPOHOMUHU U
acTpou3uKu

dopMupoBaHNe  HWHTEpeca K  pa3NMYHBIM  cdepam
po(ecCHOHANIBHON /EATEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
GU3MKOM, TEXHUKOH, acTpoHOMHMEW, YMEHHE COBepIIaTh
OCO3HaHHBII BbIOOp Oynymiedl mpodeccun U peaan30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI.

Kputepun onienku no yuebHomy npenmety «Pu3nkar

HopMbI OleHKH 3HAHMI U YMEHHM YYAIUMXCH M0 (pu3KKe.

Ouenka «5» CTaBUTCS B TOM Cllydae, €CIIM yJaluncs:

e OGHapyXMBaeT MOJHOE MOHUMaHue (PU3UYECKON CYIIHOCTH PacCMAaTPUBAEMBIX SIBICHUN U

3aKOHOMEPHOCTEH, 3HAHHWE 3aKOHOB M TEOPHUH, yMeeT NOATBEPIUTh HX KOHKPETHBIMH

IIpuMepamMu, IPUMEHUTh B HOBOM CUTyallu! W IIPH BBINOJHEHUN TPAKTUYECKHUX 3a/IaHUMN.

L4 I[aCT TOYHOC OIPCACICHUC U HNCTOJIKOBAHUC OCHOBHBIX HOH&ITI/Iﬁ, 3aKOHOB, TCOpHﬁ, a

TAKXXC IMPAaBUIIBHOC OIIPECACICHUC (I)I/IBI/I‘-ICCKI/IX BCIIMYHH, UX COAUHUIL U CII0CO00B HU3MCPCHUA.

e TexHUYeCKH TpaMOTHO BBINOJHSET (U3NYECKUE OIBITHI, YEPTEKU, CXEMbl U TIpadukH,

COITYTCTBYIOIIIME OTBETY, MPABUIIBHO 3aMCHIBAET (YOPMYIIbI, IOJB3YSACH MPUHATON CHUCTEMOM

YCIIOBHBIX 0003HAUEHUM.




e [Ipu oTBeTe HE NOBTOPSAET JOCIOBHO TEKCT Y4YeOHHMKA, a yMEeT OToOpaTh TIJIaBHOE,
O0Hapy>KUBAET CaMOCTOSATEIBHOCTh U apryMEHTUPOBAHHOCTD CYXXICHUH, YMEET yCTAaHOBUTh
CBSI3b MEXAY M3Y4aeMbIM M paHee M3YUYEHHBIM MaTepUaIOM O KypCcy (H3UKH, a TAKKe C
MaTEpUaJIOM, YCBOEHHBIM IIPU U3YUYEHUH IPYTUX CMEXHBIX MPEIMETOB.

e YMeer MNOAKPCHIUTD OTBECT HCCIIOKHBIMH JCMOHCTPALITMOHHBIMUA OIILITAMMU.
e YMeeT JienaTh aHalu3, 00001eHUsT 1 COOCTBEHHBIE BBIBOBI IO OTMEYAEMOMY BOTIPOCY.

e VYMeeT CcaMOCTOSITENIbHO M palUOHaIbHO paboTaTh € Y4eOHMKOM, JOMOJIHUTEIHHOU
JTUTEPaTypOH U CIIPaBOYHUKAMHU.

Ouemca «4» CcTaBHUTCI B TOM cJIydqac, €CJIn OTBCT YHAOBJICTBOPSACT HA3BAHHBIM BBIIIC
Tpe60BaHI/I$[M, HO yanHﬁCHZ

e JlonmyckaeT onHy HErpyOyIo OIMOKY MM HE 0ojiee ABYX HEIOYETOB U MOXKET WX HUCIPABUT
CaMOCTOATENIbHO, WJIH MPU TTOMOIIX HEOOJIBIIION TOMOIIN YUUTEIS.

e He obOnmamaer AOCTATOYHBIM HABBIKOM PabOTBI CO CIIPABOYHOW JHTEpaTypol (Hampumep,
VYICHHK yMEeT BCE HAWTH, NPaBHILHO OPUCHTHPYETCS B CIPABOYHUKAX, HO paboraer
MEJIJICHHO).

Onenka «3» CTaBUTCS B TOM Clly4yae, €CJIM y4alluics NpaBUIbHO IMOHHUMAeT (PU3MYECKYIO
CYIIHOCTb PACCMAaTPHUBAEMBIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO MPU OTBETE:

e OOHapyKUBaeT OT/EIbHbIE MPOOEIIbl B YCBOCHUH CYIIECTBEHHBIX BOIPOCOB Kypca (pU3UKH,
HE NPENATCTBYIOIINE JaIbHEHIIIEMY YCBOEHHUIO TPOrPaMMHOI0 MaTepHaia.

e lcnbIThIBaeT 3aTpyIHEHHUs B NMPUMEHEHUM 3HAHUN, HEOOXOIMMBIX IS PEUIeHHs 3a7ay
Pa3IUYHBIX TUIIOB, IPU OOBSICHEHUH KOHKPETHBIX (PU3NYECKHX SBJICHUN HA OCHOBE TEOPHH U
3aKOHOB, WJIM B TIOATBEPXKIACHUU KOHKPETHBIX IPUMEPOB IPAKTUYECKOrO IPUMEHEHUS
TEOpHil.

e OrTBeyaeT HEMOJHO Ha BOIIPOCHI YUYHUTCIIA, WM BOCIIPOU3BOAUT COACPNKAHHUEC TCEKCTa
yqe6Hm<a, HO HEAOCTAaTOYHO ITOHUMACT OTACIIbHBIC BA’)KHBIC ITOJIOXKCHHA, B OTOM TEKCTC.

e OOHapyXHBaeT HEIOCTaTOYHOE IMOHMMAHHWE  OTICIBHBIX  MOJOXKEHHHA  TIpU
BOCTIPOM3BE/ICHIH TEKCTa YICOHHMKA, MM OTBEYAET HETIOJIHO Ha BOTPOCKH YUUTEIsS, TOTyCKast
OJTHY - JIBE TPYObIe OINOKH.

Ouenka «2» CTaBUTCS B TOM ClIydae, €CIIM yJaluncs:

e He 3HaeT u HE MOHUMAaET S3HAYUTCIBbHYIO UJIKM OCHOBHYIO YaCTh NIPOTPaAMMHOI'O MaT€purajia B
npeaciiax nmoCTaBJICHHBIX BOIIPOCOB.

e lmeer ciabo C(I)OpMI/IpOBaHHBIe U HCIIOJIHBIC 3HAHWA W HC YMCCT INPUMCHATL HX K
PCHICHUIO KOHKPCTHLIX BOIIPOCOB U 3a41a4 11O 06p3.3]_ly " K ITPOBCACHHUIO OIIBITOB.



e [Ipu oTBeTE (Ha OJIMH BOMPOC) JIOMYCKAeT OoJiee ABYX IPyOBIX OMIMOOK, KOTOPHIC HE MOXKET
WCIIPABUTD JIaXKE€ TP MIOMOIIN YUUTEISI.

Ouenka gadopaTopHbIX padoT nmo pusnke
Ouenka «5» CTaBUTCA B TOM ClIy4ae, €CIu YYaIuncs:

*  BBIIOJIHWJI BCIHO paboTy B TIOJHOM O0O0beMe C COOJIOJICHHEM HEOO0XO0IUMOM
MOCJICZI0BATEILHOCTH IIPOBEACHHMS ONBITOB U HU3MEPEHUI;

* CaMOCTOSITENIbHO M PallMOHAILHO CMOHTUPOBATI HEOOXOoAnMMOe 000pyIOBaHUE, BCE OIBITHI
MPOBEJ B YCJIOBHSX M PeKUMaxX, 00eCIECUHBAIOIIMX MOJy4eHUE MPABUIBHBIX PE3YJIbTaTOB U
BBIBOJIOB; * coOmoan TpeOoBaHus 6€30MacHOCTH TPYAA;

* B OTYETE NPAaBWJIBHO M aKKypaTHO BBINOJIHUJI BCE 3aIUCH, TaOJIMUIIbI, PUCYHKH, YEPTEKHU,
rpad UKy, BBIYUCICHHUS;

* IpaBUJILHO BBIMIOJIHMII aHANM3 norpeurHocredt (9 - 11 kinaccsr).

Onenka «4» cTraBUTCS B TOM Cllydae, €Ciid ObUINM BBIITOJIHEHBI TPeOOBaHUS K OLEHKE «5», HO
yUaIUICs T0NyCTUI HEJOUEThl NN HETPpyOble OLIUOKU.

Orenka «3» CTaBUTCS, €CJIM Pe3yJbTAT BBHITTOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJTYYUTh
MpaBUJIbHBIE BBIBOJBI, HO B XOJI€¢ MPOBEACHHUS ONbITA U HU3MEPEHUN OBLIU JOIMYIICHBI
OILIIAOKH.

OHGHKa «2» CTaBUTCs, €CJIU PE3YJIbTAThl HE MMO3BOJIAIOT CACIATE IPABUJIBHBIX BBIBOAOB, €CJIN
OIIBIThI, U3SMECPCHUS, BEIYUCIICHNUA, Ha6J'[IOI[eHI/I$I MMPOU3BOAMIMCE HEITIPABUIIBHO.

Bo Bcex ciyuasx oleHka CHMYKAeTCsl, €CITM YYEHUK He coOoaall TpeOoBaHus 6€30MacHOCTH
Tpyaa. B Tex ciydasix, Korjga ydamimiics MoKa3aJl OPUTMHAIBHBIA MOJIXOJ K BBINOJHEHHUIO
paboTBl, HO B OTYETE COJEPHKATCS HEJOCTATKH, OIICHKA 3a BBIOJHEHHE pPAa0OTHI IO
YCMOTPCHUIO YUUTCIISI MOKET OBITE IIOBBIIIEHA I10 CpaBHCHHIO C YKa3aHHBIMH HOpMaMH.

OneHka nMcCbMEHHbIX KOHTPOJIbHBIX paﬁoT.

Ouenka «5» craBuTcs 3a pabOTy, BBITOJHEHHYIO MOJHOCTHIO 0€3 OMMOOK M HEIO0YETOB.
OlleHKa «4» CTAaBHUTCA 3a pa60Ty, BI)IHOJ'IHGHHYIO IIOJIHOCTBIO, HO HpI/I HAaJINY1U B Heﬁ HC
OoJiee 0JTHOM HErpyOOl OMIMOKHK M OJTHOTO HE0YeTa, He OoJiee TPEeX HEJ0UETOB.

Ouenka «3» CTaBUTCS, €CIIM YUEHUK MPABUIIBHO BBIIOJIHUI HE MeHee 2/3 Bceil paboThl min
JOTYCTUI He 0oJiee OJTHOM TpyOOM OMMOKHM M JBYX HEIOYETOB, HE Oojiee OAHOU TpyOoH u
OJIHOM HerpyOoii ommoOku, He Oojiee Tpex HerpyObIX OUIMOOK, OAHOW HErpyOoN OIIMOKH U
TPEX HEIOYETOB, MPH HATUYHH YETHIPEX-TISTH HEAOUYETOB.

Ounenka «2» CTaBUTCS, €CIM YUCIIO OMIMOOK M HEJOYETOB MPEBBICUIIO HOPMY JAJIsi OLIEHKH 3
WIM TIPaBUIBHO BBIMOJHEHO MeHee 2/3 Bceil paboThl. i OLIEHKM KOHTPOJBHBIX U
MMPOBEPOYHBIX PaOOT IO PEIICHUIO 3a/1a4d yI0OHO TMOIh30BaThCS 0000IEHHON WHCTPYKIUEH
10 IPOBEPKE MUCBbMEHHBIX pabOT, KOTOPast IPUBEECHA HIDKE.



OuneHka NpakTu4ecKux pador

OneHka «5» CTaBUTCS, €CIM Y4YalIUHCS BBIMOJIHACT pabOTy B IOJIHOM OOBEME C
COOIFOZICHHEM HEOOXOMMOM TIOCJIeIOBATCIIBHOCTH IPOBEJCHUS OINBITOB M H3MEPCHUN;
CaMOCTOSITEJIbHO M PaIlMOHAIBHO MOHTHPYET HE00XO0IuMOe OOOPYJOBAHHME, BCE OIIBITHI
MIPOBOJIMT B YCJIOBHSX U PEXKHMaX, 00CCIICUNBAIONINX MMOJIyUCHUE MPABUILHBIX PE3YJIbTaTOB
W BBIBOJIOB; COONIOAAaeT TpeOOBaHWS TMPABUI TEXHUKUA OE30MACHOCTH; IMPABWIBHO U
AKKypaTHO BBIMIOJHSIECT BCE 3alUCH, TAOIHIBI, pUCYHKH. UepTexu, TpaduKu, BHIYUCICHHUS,
MIPABWJIBHO BBIMOJHSET aHAIU3 ITOTPEITHOCTEH.

OueHka «4» CTaBUTCS, €CIIU BBIIIOJIHEHBI TPEOOBAHMSI K OLICHKE 5, HO OBLIO JOIMYIIEHO JBa-
TPH Helo4ueTa, He OoJiee OHON HerpyOoi OMMMOKH U OJTHOTO HEI0YeTa.

Ouemca «3» CTaBUTCA, €CJIN pa60Ta BBIIIOJIHEHA HC IIOJIHOCTBIO, HO 00BEM BBINOJIHEHHOH €€
YaCTH IMO3BOJIACT ITOJYUYUTH HpaBHHBHLIﬁ PE3YIBTAT U BBIBOA; WM €CJIM B XOAC IMPOBCACHUA
OIlbITa 1 U3MCPCHUA ObLIH JOMMYIICHBI OIIHOKH.

Ouemca «2» CTaBUTCs, €CIIN pa60Ta BBIIOJIHEHA HE IMOJHOCTBIO MJIM 00OBEM BBIIIOIHEHHOMH
qacTHu pa60T HE IMO3BOJACT CACIATh IMPAaBHUJIBHLIX BBIBOAOB;, MJIKM €CJIM OIIBITBHI, U3MCPCHUA,
BBIYHCIICHH, Ha6JIIOII€HI/I$[ IMPOU3BOAMIIMCH HEIIPABUIIBHO.

IlepeyeHb 0IIMOOK U HE0YETOB

I'pyOble ommOkm 1. He3Hanue omnpeneneHuid OCHOBHBIX IOHSTUM, 3aKOHOB, MPaBUI,
OCHOBHBIX TOJOXEHHH TeopuH, GOpMyIN, OOIIEIPUHITHIX CHMBOJIOB 0003HAYCHHS
(¢u3NYECKUX BEIUYMHU, €AUHUL] UX n3MepeHus. 2. HeymeHune BbIIEINUTh B OTBETE IVIaBHOE. 3.
Heymenue npuMeHSTh 3HAaHUA 7S pelIEHUs 3ajad M OOBbsSCHEHUS (PU3NYECKUX SIBICHMHIL,
HENpPaBWIbHO C(HOPMYJIHPOBAHHBIE BOIPOCHI 3a/ladyll WM HEBEpHbIE OOBSICHEHHS XOAa ee
peIICHUA; HC3HAHUC IMPUCMOB PCIICHHA 3a/iad, aHAJIOTMYHBIX PAaHEC PCHICHHBIM B KJACCC,
OHH/I6KI/I, IMMOKAa3bIBAOIHUE HCHIPABUIBHOC IMOHHUMAHUC YCIIOBUA 3aJadd WJIW HCIIPABUIILHOC
UCTONKOBaHUe peuieHus. 4. HeymeHue 4urtaTh U CTPOUTH TpaQUKd U MPHHIMIHAAIHHBIC
cxeMbl. 5. HeyMeHue moAroToBUTh K paboTe YCTaHOBKY WM JabopaTopHOE 000pyI0BaHUE,
MIPOBECTH OIMBIT, HEOOXOJUMBIE pacueThl, WJIM HCIOIB30BaTh MOTyYEHHBIC MAHHBIE IS
BBIBOJIOB. 6. HeOpekHOe OTHOIIEHHE K J1a00paTOpHOMY OOOPYIOBAaHHUIO U U3MEPHUTEIBHBIM
npubopaM. 7. HeyMeHue onpenenuTts moka3zaHue U3MEpUTesbHOro npuodopa. 8. Hapymenue
TpeOoBaHuUM MpaBuUil 6€30MIACHOTO TPYZa MPHU BHIMOIHEHUH SKCIIEPUMEHTA.

Herpyoble omudku 1. Herounoctu (GopmMynupoBOK, ONpeeNeHUid, MOHSATUH, 3aKOHOB,
TEOpHid, BBI3BAHHBIC HEIMOJIHOTOM OXBaTa OCHOBHBIX NMPHU3HAKOB OINPEAEIIEMOr0O MOHSTHS,
OmuOKM, BBI3BAHHBIC HECOOJIOJCHUEM YCJIOBHH TPOBEICHHH OIbBITA WU W3MEPEHHM. 2.
OmuoOKY B yCIOBHBIX 0003HAYEHUSAX HA MPUHIUITAAIBHBIX CXE€Max, HETOUHOCTH YEPTEKEH,
rpadukoB, cxeM. 3. [Ipornyck win HETOYHOE HAMMCaHUE HAUMEHOBAHHUK IMHUI] (PHU3NUECKUX
BennurH. 4. HepannoHanbHbIH BRIOOp X0Aa pelIeHusI.

Henouersr 1. HepanumoHanbHBIE 3amvCH TPH BBIYUCICHUSX, HEPAI[MOHAIBHBIC TPUEMBI
BBIUMCIICHUH, TIpeoOpa3oBaHMi W pemieHud 3amgay. 2. ApudpmeTnyeckue OMIMOKH B
BBIUUCIICHUSX, €CIT ATU OIIMOKHU rpy00 HE MCKaXKAIOT PeajbHOCTh IMOJYYEHHOTO Pe3yibTaTa.



3. OtnenbHbIE TOTPEIIHOCTH B (OPMYIMpPOBKE Bompoca wiu oTBera. 4. HeOpexHoe
BBITIOJIHCHUE  3amuceld, uepTexkei, cxem, rpadukoB. 5. Opdorpaduyeckue u
MIYHKTYallMOHHbIE OLITUOKH.
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