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IlosicHuTEIBLHAS 3aIMCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOi paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU IMPEMOAaBaHus y4eOHOTro
npenvera «@u3uka» B 00pa3oBaTEeNbHBIX ~ opraHm3amusax —Poccwmiickoit  dDenepanuu,
pealn3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIe IPOrPAMMBIL.

Copepxanue mporpaMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB nmpu oOydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATEILHOCTHOTO Moaxoaa. [IporpaMMa no ¢us3muke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh pealM3allli MEKIIPEeIMETHBIX
CBsi3eH (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpenaMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yNnbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETallpeIMEeTHBIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (U3UKH HAa 0a30BOM ypOBHE, B TOM UYHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e cojzepkaHue yueOHoro npeaMera «Du3nkay 1mo rogaM o0ydeHusl.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHAX MPUPObI, BEICTyNasl B KaUeCTBE Y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUN 00 OKpY’KaloLleM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMHel, ouonorue, ¢usmueckoi reorpadueit u acrpoHomueit. Mcnonp3oBaHue W aKTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzydyeHue (pu3MKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GOpMUpOBaHHE YMEHUI
MPUMEHSTh Hay4HbII METO/1 TO3HAHUS MPY BHIMOIHEHUH UMHU yUeOHBIX HCCIeI0BaHUM.

B ocHOBY kypca (pusuku 1151 ypoBHS cpeiHero o0Iiero oopa3oBaHus MOJIOKEH psijl HieH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AeNioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢buznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMUpOBAHUE MPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaiysi IpeAnoiaraeT UCIOIb30BaHUE TYMaHUTAPHOTO
noTeHImana GU3NIECKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpobIeMamMH.

Hoes npuxnaonoil nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoesn skxonoeuzayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKXKe 00CyKAeHUs Ipo0IeM palliOHAIBHOIO PUPOIONOIb30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.
Crep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHHS
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpE IMOCTPOCHHS
¢usuueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHH, AJI ONUCAHMUs €CTECTBEHHO-
HaYYHbIX SIBJICHUH U IIPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealin3yeTcs MPEexXIe BCEro 3a CUéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JIeSTeNbHOCTH o0yvaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJB30BAaHUE CHCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB MU
1a00paTOPHBIX paboT, KOTOpPhIE B mporpamMme 1o (usnke oObEAMHEHBI B OONIUH CIHCOK
YUEHHUECKUX MPAaKTUYECKUX padoT. BrigeneHune B yka3aHHOM IepeyHe J1adopaTopHBIX pador,
OPOBOIUMBIX JUIsI KOHTPOJSL M OLEHKH, OCYIIECTBISETCA YYaCTHHKAaMH O0pa3oBaTeIbHOTIO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsi OBJIAZICHUE OOYYAIOUIMMUCA YMEHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.
Bosnbiioe BHUMaHue yaenseTcs peleHUIo pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIFOTCA 3a/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJENbIO,
MO3BOJISIONINE TPUMEHSTh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OIHOTO pasjelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS W3 PA3HBIX pa3zienoB. s KayeCTBEHHBIX 3ajad MIPHOPUTETOM
ABJISIIOTCSL 3aJaHus Ha OOBSICHEHUE IpOTeKaHWs (U3NYECKUX SBJIEHUM U IPOLECCOB B
OKpY’Karolle JKU3HU, TpeOylolue BbIOOpa (QU3MUECKOW MOAETH A CUTYyalMH MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4yeOHOro mporecca 0a30BbI YpOBEHb Kypca (M3MKM Ha YpOBHE CpPEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH M3ydyaThCs B YCJOBUSAX NMPEIMETHOro KaOuHeTa (DM3MKHU WIH B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunete
(GU3KKH T0JKHO OBITH HEOOXOAMMOE J1ab0opaTOpHOE 000PYIOBAHUE IS BHIIOJHEHUS YKa3aHHBIX
B IporpamMme 1O (U3UKE YUYEHUUECKUX IPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyaoBaHue.
JeMoHCTpaniioHHOe  000py/IOoBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECTeUMBaeT IMMOCTAHOBKY TEPEUMCICHHBIX B MPOrpamMMe I10
¢u3uKe KIIOUEBBIX JEMOHCTPALUN JJIsl MCCIEOBAHUS HM3y4YaeMbIX SBJICHHUNH M IPOLIECCOB,
HMIUPHYUECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaboparopHoe 00opyAOBaHUE ISl YUEHWYECKUX MPAKTUYECKUX PabOT (GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIeYMBAETCS B PAacy€re OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTudeckue KOMIUIEKThI JIabopaTOpHOro 00OpyIOBaHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M IIU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LENSIMH U3Y4YeHUS PU3UKU B 00IIIEM 00pa30BAHUU SBIISIOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYdYalOUIMXCS K HAayyYHOMY HW3YyYEHHIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJICTABICHUA O HAyYHOM MeETOAE TMO3HaHUs U (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOIUM SIBICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YEeHHUS OCHOB CTPOCHUS
MaTepuH U pyHIaMEHTAILHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHrE YMEHHI OOBACHATD SBJICHUS C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUN U
HAYYHBIX JIOKA3aTeIbCTB;

dbopMupoBaHUE MPEACTaBICHUN O POIM GU3MKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTUM.

Jloctuxenune 3TUX Iiesiell oOecriedrBaeTcs pEelIeHHEeM CIEAYIOIUX 3a7ad B Ipoliecce
M3y4eHUs Kypca (pU3MKU Ha YPOBHE CpeIHEro o0IIero o0pa3oBaHus:

npruoOpeTeHne CUCTEMBbl 3HAHUH 00 OO0MMX (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHUAX, BKIIOYAsi MEXaHHUKY, MOJICKYJISIPHYIO (DH3HKY, 3JEKTPOANHAMUKY, KBAHTOBYIO
(GU3UKy U IIEMEHTHI aCTPOPHU3UKY;

dopMHupoBaHHE YMEHUH MPUMEHATh TEOPETUUYECKUE 3HAaHUSA JUISI OOBSICHEHUS
¢u3nUecKux SBICHUH B TNPUPOAE M AN NPHUHATUAS NPAKTUYECKUX PpEHICHUH B
HIOBCETHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB peIICHHs pa3lMYHBIX 33/a4 C SBHO 33JaHHON (DU3UYECKON
MOZEJbI0, 3a7ady, MOJPa3yMEBAIOIINX CAMOCTOATEIFHOE CO37aHue (U3NUeCKOn
MOJIEJIH, aJICKBaTHOW YCIIOBHSM 33/1a4H;

NOHMMaHuE (PU3MUYECKUX OCHOB W MPUHIUIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLECCOB, MX BIUSHHS Ha OKPYKAIOLIYIO CPELY;

OBJIICHUE METOJaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBEACHUS (DU3MUECKHIX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpOpeTanud  HH(pOpMAaIuHM,  ONpeleIeHus
JIOCTOBEPHOCTH IOIy4YE€HHOTO PE3yJIbTaTa;

CO3JJaHWE YCIIOBU ISl Pa3BUTUSI YMEHHUH MPOEKTHO-HCCIEA0BATEIbCKOM, TBOPYECKON
NeSITETTLHOCTH.

Ha uzyuenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpelHEro oouiero oOpa3oBaHUS
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Hexeno), B 11 kimacce — 68 dacoB (2
yaca B HEJIEINIO).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YUYHMTENb JejaeT BbIOOp MpoBeAeHUs 1a0opaTOpHbBIX padoT U
OTIBITOB C YYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yUaromuxcs.



l.Conep:xanue yueoHoro npeamera « Dusuka

10 KJIACC

Paznen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o mpupozge. Hayunsle MeToabl NO3HaHUSA OKpysKaroumero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunble rumnores3sl. Ou3nueckne
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAy4dyHOHl KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBble ¥ TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYNKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBmwkeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro BwkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssli CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopauHaT. CloKeHHe NepeMelieHul u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U NEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneriHoe nBuxeHue. [[Br>keHME MATEpHAIBHOM TOYKM IO OKPY>XKHOCTH C
MOCTOSIHHOM 1O MOZYJII0O CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas CKopocTh. llepuon u
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckue YCTPOMCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBHKCHHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mogenb cucteMbl OTCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanue MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pekKeHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yCKopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPEETICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MOYTSAMH,  TNPOHACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHBIE paBHBIC IPOMEXKYTKH BPEMEHH TIPU PABHOYCKOPEHHOM JBIDKCHHH C
Ha4yaJbHOU CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHue qBUKEHUS MIapuKa B BI3KOW KUIKOCTH.
W3ydenne nqBUKEHHS TeJa, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

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



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHOM TOUKU. TpeTuit 3akoH HproTOHA [71s1 MatepralibHbIX TOYEK.

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

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosdduuuent tpenns. Cuna conpoTuBieHus
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuuyeckue YCTpPONCTBA M MPAKTUYECKOE NPUMEHEHUE: NOJIIUIHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yuenue nBrxeHUs OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B NPYKMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepraibHOM TOYKHU (T€la), CHCTEMBI MaTepUaibHBIX TOUeK. IMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHH.

[TorenunanbHas sHeprus. [loreHnnanbHas SHEPrHs ynpyro 1e(opMUPOBAHHOMN NMPYKUHBI.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHLUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexon moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CUJIBI C W3MEHEHHEM MEXaHWMYECKOW SHEpPruu Teja Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Paznen 3. Mosekyasipaasi pu3suka u TepMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BeulecTBa. Mojenu CTpOEHHUs Ta30B, JKUAKOCTEW U TBEPABIX Te€I U OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumdecTBo BemecTsa.
[locTostnHas ABorapo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-KUHETHYECKONH TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHel KUHETHYECKOH SHepruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omponecchl B UacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
n30X0pa, n3odapa.

TexHuyeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbpIThl, JOKa3bIBalOIIME JUCKPETHOE CTPOEHUE BellecTBa, ¢ororpaduu MoOJEKy
OPraHUYECKUX COCTUHECHUM.

OnbiThl O AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKECHHS.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBUS.

Mopens, HIUTIOCTPUPYIOIAas IPUPOTY JTABJICHMS ra3a Ha CTEHKU COCY/Ia.

OnBITHL, WJUTFOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Ormpenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHui 00bEMa
KOMHATBHI, TaBJICHHS 1 TEMIIEPATypPhl BO3/IyXa B HEH.

HccnenoBanue 3aBUCUMOCTU MEKY MTapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamMuueckas cucTeMa. BHYTpeHHsST dHEPrusi TEPMOJIWHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus olHOAaTOMHOTO
uJeanbHOro rasa. Bujsl Tenuonepenayn: TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyUYeHHE. Y IenbHas
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[Tonsitue o0 anumabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MEPBOro 3aKOHA TEPMOAMHAMHUKY K H3omporeccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoLeccoB B MpUpoIe.

Tennobie MamuHbl. [IpuHIUIBL KeHCTBUS TEIOBBIX MamuH. [Ipeobpa3zoBanus sHEpruu B
TeryoBeIX MamuHaxX. KoaddumnueHnT monesnoro nerictBus terwioBoil mamuubl. [ukn KapHo u
ero Kod(hPuIMeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OyTBUIKH TOJ JCHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

M3MeHeHne BHYTpEeHHEH sHEpruM (TeMIlepaTypsl) Tea Ipy Terionepeaaye.

OnpIT 110 a1MabaTHOMY PacIIMPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepeHue yaenbHOM TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoovt

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHTEJIbHAS BJIAXKHOCTb Bo3ayxa. HaceleHHbli nap. Y aenpHas TemioTa napooopa3oBaHUs.
3aBHCHUMOCTb TEMIIEPATYpbl KMUIIEHUS OT JABJICHMUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPONUS CBOMCTB KPUCTAIIIOB.

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

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYeCKHEe YCTpPOWCTBA W MPAKTUYECKOE NPHUMEHEHUE: THUTPOMETP M TICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU TIOJIYYCHHUS COBPEMEHHBIX  MaTepuajioB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX ITAPOB.

Kurienre nmpu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTALTHIECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/IyXa.

Pa3neu 4. DiekTpoanHaMuka

Tema 1. Dnexmpocmamuka

ONekTpu3anusa TeJl. OJEeKTpUYeCKWd 3apsan. JlBa BHAA SIEKTPUYECKHX 3apsiJiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYTIPOBOJIHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUIECKOTO 3aps/a.

B3aumopneiicteue 3apspoB.  3akoH Kynona. TodeuHelii  anekTpUyecKHH  3apsia.
Onektpruueckoe mnone. Hampsoxk€HHocTs anekTpuueckoro mnons. [lpuHiun cynepno3uuuu
ANEKTPUYECKUX NoJeH. JINHNKM HanpssKEHHOCTH AJIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MIpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHJAEHCAaTopa. DHEPTHs
3apsHKEHHOTO KOHIEHCATOopa.

TexHuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anrmapar, CTpyMHbIA PUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmoneinicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

IIpoBOIHUKY B 2JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJIEHCATopa OT IUIOWAAW  IUIACTHH,
PACCTOSIHUA MEXAY HUMH U TUIIEKTPUYECKON IIPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit nekmpuueckuil mok. Toku é paznuunvix cpeoax

DNEeKTpUYECKUN TOK. YCJIOBUSI CYLIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MICTOUHMKM TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COCUHEHNE ITPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOMN) AsekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJLIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUi TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJIHUKOB.
CsaoiicTBa p—Nn-niepexona. IlomynpoBoHUKOBbIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHUYECKAS
JUccoLranus. JNEeKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHnueckue yCTpoiiCTBA M IPAKTUYECKOE MPUMEHEHHME: aMIEPMETP, BOJIBTMETD,
peocTar, HCTOYHMKM TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbI, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (OTOPEIUCTOPHI,
ITOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSKEHHUS.

3aBUCUMOCTh CONPOTHBIICHHS IWIMHAPUYECKUX ITPOBOJHHUKOB OT JUIMHBI, IUIOIIAIN
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Tpsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoi pa3psig ¥ IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS TPOBOUMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHne cMEmaHHOTO COCIMHEHNS PE3UCTOPOB.

W3mepeHne  NIEKTPOABMIKYIIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBSI3H

N3yuenmne kxypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEKIIPEIMETHBIX CBsI3e C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medcnpeomemnvle nousaimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHHE, HAay4HbIM (akr, rumores3a, (uznyeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HMX MPOCKIWU Ha OCH
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHUE B JKUBOM npupoje, 1uddysus, 0ocMOC, TeII000MeH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIIJIOBOE PABHOBECHE), DJICKTPUUCCKHE SBJICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIMUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJibca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrHe), IBUTATeNlb BHYTPEHHETO CropaHHs, NapoBas TypOWHa, OBITOBOU
XOJOAMIBHHUK, KOHAUITUOHED, TEXHOJIOTUH TOyYeHHs] COBPEMEHHBIX MAaTE€PHUAIOB, B TOM YHCIIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  OJEKTpoCcTaTHYeCcKass  3allluTa,  3a3eMJICeHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, 3JIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. DuekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUSA

[TocrosiHHbIE MarHuThl. B3amMoAeicTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop marauTHOM MHAYKUMU. [IpyHIMI Cyneprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHOU
uHayKuuy. KapTuHa AMHUN MarHUTHOW MHYKUWHU MOJISI IOCTOSIHHBIX MArHUTOB.

MarauTtHoe moJie MPOBOAHMKA C TOKOM. KapTuHa NWMHWN MHAYKIMM MarHUTHOTO ITOJISI
JUIMHHOTO TPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJBLEBOIO IPOBOJHHMKA, KATYHIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HAalIPaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlIeHHE. J[BUKEHHE 3apsyKEHHOW 4YacTHIbl B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHiia.

SIBneHue DIEKTPOMArHUTHOM MHAYKIUH. [IOTOK BekTOpa MarHUTHOW HMHIYKLIHH.
ONEeKTPOABMKYIIAs CUJIa MHAYKLINHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazes.

BuxpeBoe ayiekTpuueckoe Moje. DNEKTPOABMXKYIIas cuila WHAYKLUUU B IPOBOJHHUKE,
JBHKYIIEMCS IOCTYIIATEIbHO B OJTHOPOJTHOM MarHMTHOM IIOJI€.

IIpaBumno Jlenna.

NHAyKTUBHOCTD. SIBIEHNE CAMOMHIYKIIMU. DJIEKTPOABMIKYILAsl CHUJIa CAMOMH Ty KIIUH.



DHeprusi MarHUTHOTO TOJIsI KATYLIKH C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTULL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIMY MarHUTHOTO TOJIS.

B3anMozeiicTBrue JByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIAYKIUU.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJICKTPOJBUKYIIECH CUIIbI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHAYKIUU.

Pa3nea 5. Kosiebanusi u BoJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbvle KONEOAHU

KonebarenbHass cucrema. CBoOojgHble MexaHMuyeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepmon, wactora, amrumtyna u  ¢asa kosnebanuil. IIpyXUHHBI MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojeOaHuil. [IpeBpaiieHue sHepruu
IIPU TApMOHUYECKHUX KOJIEeOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KoJIeOATeIbHOM KOHType. AHAJNOrusl MEXIY MEXaHHYeCKMMHU U 3JEKTPOMarHUTHBIMU
kosiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHMs SHEPTHHM B HJCabHOM KojeOaTeIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHyX/IeHHbIe MeXaHWYeCKue KojaeOaHusl.
Pe3onanc. BeiHy KIeHHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHMUs.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUIECCKOW DHEPTHUH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KynpTypa ucnonab3oBaHus
JJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU.

TexHu4ecKkue YCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTenbHOW CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHYeCKU
MasITHHK).

Hab6nronenue 3aryxaronumx Kojie0aHu.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOaHUI.

HabGmronenue pe3onanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocneaoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOa MAJIBIX KOJIeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpys3a.

HccnenoBanue NEpeMEHHOTO TOKa B ILENM M3 IMOCIENI0BATEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80JIHbL

Mexanuueckue BOJIHBI, yclloBuUs pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBL [lomepedHple W MpoNOJIbHBIC BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHrtanusi BekTopoB E, B, V B snekrpomarauTHOi BoJiHE. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 3MeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeleBUIeHU. Pannonokanusi.

DIIEKTPOMArHUTHOE 3arps3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHu4ecKkue yCcTpocTBa U MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIBTPa3BYKOBAsl JMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaAUONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEeHUE TOMEPEUHBIX U MPOJI0IbHBIX BOJH.

KoneO:mromieecs Teno Kak HCTOUYHUK 3BYKa.

Hab6nronenue orpaxxeHus U IpeIOMIICHUST MEXaHUIECKUX BOJIH.

Hab6monenue uatepdepeHnu u AUPpaKkind MEXaHHUECKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIATYAOW M YacTOTOH
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPAXXEHHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pactipocTpaHEeHHE CBETa B OJHOPOJTHON Cpeie.
JIyu cBera. ToueuyHBI UICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHme H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEJIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTeib
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroia MOJHOIO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioxkHBIN cocTaB Oemoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3odpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIia TOHKOU JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JITMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNsI MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus ceera. J[udpakuumonnas pemérka. YciaoBue HaOMIOACHHUS TUIaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHYECKOE IMPUMEHEHHE: OYKH, JIyma, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs OINTHKA, AU(PPaKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruueckue
IPUOOPHI.

[TonHOE BHYTpeHHEE OTpakeHHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mogenu MUKpOCKOIIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosrydeHue ciekTpa ¢ TOMOIIBIO PU3MBI.

[Tony4yeHue criekTpa ¢ HTOMOIIbIO AU(DPAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zngen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEJILHOCTH
['paHunbl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymaTel cnenuanibHOM TEOpUHn
OTHOCUTEJIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJS CKOPOCTHM CBETa B BaKyyMe, IPUHLMI
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JIUHBI.
OHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPIHs OKOSI.

Paszpnen 7. KBanToBas pusnka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
¢dorona.
OtkpeiTue u wucciaenaoBanue (ororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotoaddekra. YpaBuenue DitHmreitHa 115 hoTodddekra. «KpacHas rpanuia» pororddexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuYyeckne yCcTpOWCTBA M MpPaKTHUECKOE MpPUMEHEHHe: (GOTOIEMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

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

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. snyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
OJIHOTO ypOBHS BSHEpruuM Ha Jpyro. Buasl crnektpoB. CHekTp YpPOBHEW 53HEpPruM aroma
BOZIOPOJA.

Bonnossie cBoiicTBa yactull. Bonuel e bpoitns. KoprnyckynsipHO-BOTHOBOM 1yanu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(cmiexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue muHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXKHOCTb  CTPOCHMS  sApa. OTtkpbiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHnio cocraBa pagloakKTUBHOTO H3TyYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hyxionnas mopnens siapa ['eiizenOepra—lBaHeHKo.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaia. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprus cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. Jledekt macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTHUBBI  SIEPHOM
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

@dyHIaMeHTallbHbIE B3auMoIeHcTBUS. EnuHCTBO (pru3nueckoit KapTHHBI MUpA.

TexHMUECKHEe yCTpPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
SJIepHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIINX YaCTHUIL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAUCHHUE
ACTPOHOMHH.

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, X BUIUMOE ABHKCHHUE.

Conneynas cucrtema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEpPUCTHKU. JlUarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpeMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KICHUH U 3BoItonUH CoJlHLA U 3BE3. DTaIlbl )KU3HU 3BE3 .

Muneunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Turbl
rajakTuk. PaguorasakTuku u kBazapbl. YEpHbBIE ObIPHI B SAPAX TalaKTHK.

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

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOSCHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHoro nosnymapus u sipkue 3BE3/1bl.

Habmronenus B Teneckon JlyHsl, ranet, Mneunoro Ilytu.

O0o0maroniee noBTOpeHHE

Pony ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTHYECKOW, COIMAIbHOW |
ATUYECKON cdepax esTeTbHOCTH YeJIOBEKa, pOJib W MeCTO (U3NKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, pPOib (UINYECKON Teopurn B (HOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H

Wzydyenne kxypca ¢usuku 06azoBoro ypoBHs B 11 kjacce ocymiecTBIsieTCs ¢ Y4ETOM
COJIEp’KATENbHBIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
sBIIEHUE, Hay4yHBIH (pakT, rumore3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, U3BMEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl YPaBHEHHH, TPUTOHOMETpUUYECKHe (YHKIUU: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIAECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC SJIEMEHTAPHBIX (DYHKIIHHA,
MpHU3HAKU TI0JI00MS TPEYTOIBHUKOB, OTIPE/IEIICHUE TUIOIIAIU TIIOCKUX (puryp u o0bEma Te.

buonoeus: snekTpudeckue SBICHUS B JKUBOW TPHUPOJE, KojieOaTelIbHBIC IBUKEHUS B
KUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUS B XWUBOW MPUPOJE, ACHCTBUE paJyallii HAa KUBBIC
OpTraHU3MBl.

Xumusa: CTpOGHHME aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeN,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX Py, (POTOChEMKA 3eMHOI
MMOBEPXHOCTH, MPEJICKA3aHUE 3EMIIETPSICEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpENad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHIYKIMOHHAs TeYb, pajap, paauoNpUEMHHUK, TEIEeBH30p, aHTeHHa, Tenedon, CBY-meun,
IIPOCKIIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA, COJIHEYHAs Oarapes.



Il.Ilnanupyemble pe3yJibTaThl 0CBOEHHUS Y4eOHOro npeamera « Du3uka»

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(0a30BbI1  ypoBEHb) JIOJDKHO  OOECHEYHMTh  JOCTHKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE PE3yJbTaThl OCBOEHHUS yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaKkaTh
TOTOBHOCTb M CHOCOOHOCTH 00y4arolIUXCsl PyKOBOJACTBOBAThCS CHOPMHUPOBAHHONW BHYTpPEHHEU
MO3UIUEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHEHTAIMi, TMO3UTUBHBIX BHYTPCHHHX
yOEXKIEHUHM, COOTBETCTBYIOIIMX TPAAMIIMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  0oOIIecTBa,
pacuIupeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEIbHOCTH B IMPOLIECCE peaan3allid OCHOBHBIX
HAIpPaBJIEHUI BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3WIMU  OOYYAromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OO0IIEYENIOBEYECKMX T'YMAaHUCTHUECKUX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEpECAaX T'Pa)KITaHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

YMEHHE B3aUMOJICHCTBOBATh C COIIMAIBHBIMH HWHCTUTYTAaMH B COOTBETCTBHHM C HX
GYHKITUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU M BOJIOHTEPCKOU 1€ATETLHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSIM POCCUMCKUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUS, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYaIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B JAEATEIHHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIero;

4) 3CTeTHYECKOT0 BOCTIMTAHMS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAsl 3CTETUKY HayYHOTO TBOPYECTBA, MPUCYIIETO
buznyeckoil HayKe;

5) TPy10BOT0 BOCIIMTAHMS

WHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHONW JesITeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIH BHIOOp Oymymiei
Mpo()eCCUU U PeaTn30BbIBATh COOCTBEHHBIE )KH3HEHHBIE TUTAHBL;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpBl, OCO3HAHHME TIJIOOATBFHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYLIECTBICHUE IEUCTBUM B OKPY’KAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO Pa3BUTHS YEJIOBEYECTBA;



pacIIMpeHre OIbITa JEATETbHOCTH OKOJOTMYECKON HAMpaBIIEHHOCTH HAa OCHOBE
UMEIOITUXCS 3HAHUMN TI0 (pru3mKe;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HaHUE IICHHOCTH HAYYHOU JIeATEIHHOCTH, TOTOBHOCTh B TIPOIeCCe M3YUYCHHs (PU3UKH
OCYIIECTBIIATh IPOSKTHYIO M HCCIICIOBATEIBCKYIO JICATEIIBHOCTh MHIUBHIyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHHBepPCcaJbHbIe yUeOHbIe AeliCTBUS
Ba3oBble Joruyeckue neiicTBus:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3MpOBaTh MpPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPEAEIATh LENU JeSTEIbHOCTH, 33/1aBaTh apaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3UYECKHX SIBICHUSX;

pa3pabaThIBaTh IUIAH PELICHHs TPOOJIEMbI C YUETOM aHAINM3a UMEIOIINXCS MaTepUAIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHHUPOBATh M BBIIOJIHATH pabOTy B YCJIOBHUSX pPEaTbHOr0, BHUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBarebckme 1eiCTBUS:

BJIAJI€Th HAYYHOM TEPMMHOJIOTHEH, KIIOUEBBIMU MOHATHSAMM U METOJaMM (U3NYECKOMH
HaYKH;

BJIa/IETh HABbIKAMHU Y4YEOHO-HCCIIEOBATEIbCKON U MPOEKTHON AESITEIbHOCTH B 00JacTu
($u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJOB PEUICHMs 3aa4
(bu3nUecKoro conepkaHus, IPUMEHEHHUIO Pa3JInYHbIX METO/I0B IO3HAHMUS,

BIAJIETh BHJAMHU JEATEIBHOCTH IO IOJIYYEHHIO HOBOT'O 3HAHUS, €ro HMHTEpIpETalNH,
npeoOpa3oBaHNI0 M NPUMEHEHUI0 B Pa3IMUHBIX YYEOHBIX CHUTyallUsX, B TOM YHCIE MPHU
CO3JITaHWHU yY9E€OHBIX MMPOEKTOB B 00J1aCTH (HDU3UKH,

BBISIBJIAITh NPUYMHHO-CIICICTBEHHbIE CBSI3M W aKTyallM3UpOBATh 3a7ady, BbIABUTATh
TUIOTE3y €€ pelIeHMs, HaxOIUThb AapryMEHThl [Js JOKa3aTelIbCTBA CBOMX YTBEPKICHH,
3aJjaBaTh apaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYEHHbIE B XOJE€ pEHIeHMs 3aJaud pe3yJbTaTbl, KPUTHUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSAX;

CTaBUTh U (pOopMyIMpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENIbHOM JEATENILHOCTH, B
TOM YHCJIE IPU U3YUYEHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEASATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTHHANbHBIE MTOAXOAbI U PEIICHMUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, TOMYyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Paborta ¢ napopmanmeii:



BJIAJICTh HaBBIKAMHU MOJy4YeHHUsS MH(OpMAIUK (PU3NIECKOTO COJACPKAHUS U3 UCTOUHUKOB
pasHBIX THUIIOB, CAMOCTOSITENIbHO OCYLIECTBJIATH IIOMCK, AaHajiu3, CHCTEMAaTH3alHI0 H
UHTEPIIPETANnIo HHHOPMALIUH PA3IHYHBIX BUIOB U (JOPM IpEICTaBICHUS,;

OLICHMBATh JOCTOBEPHOCTh HH(OpMAIINY;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpPraHM3allMOHHBIX 3a/1a4 C COOIIOIEHUEM
TpeOOBaHN SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECYpPCOCOCPEKEHHUS, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIHOHHOHN 0€30I1aCHOCTH;

CO37aBaTh TEKCTHl (DPU3MYECKOTO COJNEpXKaHUS B pa3IM4HBIX (Qopmarax ¢ ydérom
Ha3HAueHUs MWHPOpPMALMKM W LEJNEeBOM ayIuTOpuUH, BBIOMpAs ONTUMAIbHYIO (opMy
NPECTABICHUS U BU3YyaJIH3alHU.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYILECTBIISATH OOIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JEATEIHHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIH U CMITYaTh KOH(IUKTHI;

pPa3BEPHYTO U JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BBIOMPATh TEMATUKYy U METOJbl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

IMPUHUMATh LEJIM COBMECTHOH JESITENbHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATh
JIEUCTBUA MO €€ INOCTHUKEHHIO: COCTAaBIATH IUIAH JACHUCTBHH, PaCHpENeNaThb POJH C YYETOM
MHEHUI YYaCTHHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOU pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXKJOr0 YYaCTHHKA KOMaHJIbl B OOLIMH pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C IMO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalLUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiicCTBUSI
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATEIBHYIO IESATEIBHOCTh B oOnactu (Qu3uMKu U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJISITh IUIAH DPEIICHUS] PAaCUYETHBIX M KA4YeCTBEHHBIX 3ajad, TJIaH
BBITIOJIHEHHSI TIPAKTHYECKONM pPabOThI ¢ Yy4ETOM MMEIONMIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;
pacIIMpSTh paMKH y4€OHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEOUYTCHUM;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYAUIMH B 001acTH  (U3HKH,
MTOCTOSTHHO TTOBBIIIIATh CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTE/UIEKT:
JlaBaTh OIICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB IIEJISAM;



BJIaJICTh HAaBBIKAMU ITO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUIsl OLIEHKH CUTYallH, BEIOOpa BEPHOI'O PEIIECHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 X CHUXKECHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yNIbTATOB ACATECIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B npornecce 1ocTHkKeHMs TMUHOCTHBIX PE3yJIbTaTOB OCBOEHUS IIPOrpaMMBbI 110 (GU3UKE AJIs
YPOBHSI CpEAHET0 O0IIero o0pa3oBaHUs y OOyYaIOIIUXCS COBEPIICHCTBYETCS 3MOIMOHAILHBIM
MHTEJUICKT, MPEAIOaralouuii coOpMHUPOBAHHOCTS:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTh HANpaBJIEHUS PAa3BUTUS COOCTBEHHOMN 3MOILIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

caMOperyJIMpoBaHus, BKJIIOYAIOLIETO CaMOKOHTpOIJIb, yMEHHE MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJalNTHPOBATHCS K SMOLMOHAIBHBIM
U3MEHEHUSM U MPOSABIATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAlMM, BKJIKOYAIOIIEH CTPEMIICHHE K JOCTH)KEHHIO LENIM U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE JAEHCTBOBATh UCXOS U3 CBOUX BO3MOYKHOCTEH;

SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYTUX,
YUUTBIBAaTh €0 IPU OCYILECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTh BBICTPAWBaTh OTHOUICHHUS C IPYTHMMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K xonny oOydenus B 10 kJjacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0YyHAIOIINXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KApTUHBI MHPA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
JIeATETbHOCTH JIFOCH;

VUYUTHIBATh TPAHMIBI TPUMEHEHHUS W3YyYCHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHas
TOYKa, MHEpUUAIbHAsI CHUCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TeNlo, WAealbHBIA ras, MOZIENu
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIEKTPUUECKUHN 3apsi] NPHU pEelICHUU
buznyeckux 3a1ad;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUH CTPOEHHUsS BeUlecTBa M 3JIEKTPOIUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MBI)KEHHE, CBOOOJHOE WaJeHue Tel,
IBUKEHHE 10 OKPYXXHOCTH, WHepIus, B3auMopeicTBue Tten, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa Tel MpH HarpeBaHuu
(oxJ1aXk/1eHNH ), TEIJIOBOE paBHOBECHE, MCIIapeHUEe, KOHIEHCAlus, IaBJIeHHe, KpUCTAILIIN3aIus,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIIEHUE JABICHUS Tra3a MpU €ro HAarpeBaHUHU B 3aKPBHITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI ra3a B H30IIpoLeccax, JIEKTpU3aLUs Tell,
B3aUMO/ICHCTBUE 3aPSI0B;

ONKCHIBAaTh MEXAHUYECKOE JBI)KEHUE, UCHOJb3ys (M3MUECKHE BEITUYMHBI: KOOpAMHATA,
myTh, EPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHla, UMITYJbC Tea, KUHETHYecKas
DHEprusi, MOTCHIMANbHAS JHEPTHs, MeXaHWdeckas padoTa, MexaHWYecKas MOIIHOCTb; TMpHU
ONMCAHUM TPABUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCHOJIB3YEMBIX BEIUYMH, HX



0003HaYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIBI, CBSA3BIBAIOININE NAaHHYIO (PU3NYECKYIO BETUYHHY
C ApyTHMM BECIMYMHAMHU,

ONKCHIBATh HU3YYCHHBbIE TEIJIOBbIE CBOMCTBA TEJl W TEIUIOBBIC SIBICHUS, HCIIOJIb3Ys
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0THYECKOTO JBUKEHUS MOJICKYJ, CpPEAHEKBaJpaTU4YHasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, Kod((UIMEHT IMOJIE3HOTO JEHCTBUS TEIJIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3YEeMbIX BEJTUUHH,
uX O0003HAYEHWS M EIUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAM;

OMKCHIBATh M3YUYCHHBIC JJICKTPHUECKUE CBOWCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBIICHUS
(mportiecchl), UCTIONB3YsT (GU3NYECKUE BEIMYUHBI: AJICKTPUUYCCKUHN 3apsisl, dJIEKTPUUIECKOE TOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3yeMbIX BEIWYMH, UX OOO3HAUYECHUS M €IUHUIIBI,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJTMUMHY C JPYTHMH BETUIHHAMU;

AHATM3UPOBATh (U3WYCCKUE TIPOIECCHI M SIBJIICHUS, UCIONB3Ys (U3NYECKUE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKO0H coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIIO3ULIMN CHUJI, TIPUHITUI
PaBHOTIPABUS WHEPIHATBHBIX CHCTEM OTCYETA, MOJICKYJSIPHO-KHHETHYECKYIO TCOPUIO CTPOCHHS
BCIICCTBA, Ta30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYECKOW HHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MepBbI 3aKOH TEPMOAMHAMHKH, 3aKOH COXpaHEHUs
ANIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIlIMH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HCCIIEJOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCTIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu 3TOM  (HOpPMyIHpOBATH
npoOnemMy/3aady W TUMOTE3y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYI0BaHUS, TPOBOAUTDH OMBIT M OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh TPSAMbIE U KOCBEHHBbIE H3MEpeHHs] (DU3MUECKUX BEIUYHH, TPH ITOM
BEIOMpATh ONTUMAIBHBIA CIOCOO W3MEpPEHUS M HWCIOIb30BaTh HM3BECTHBIC METOJbI OIEHKU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpSIMBIX  M3MEPEHH, TMPH JITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyJIbTaThI
MOJTyYEHHOUW 3aBUCUMOCTH (PU3UYECKUX BEIWYHMH B BUZIC TAOJIHI] U T'padUKOB, JIEINATh BHIBOIBI
0 pe3yJibTaTaM UCCIIEAOBAHUS;

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEACHUM HCCIENOBAaHUN B paMKax
y4e0HOTO0 OJKCIEPUMEHTa, Yy4eOHO-HUCCIENOBATENILCKOH M MPOEKTHOW JESATENbHOCTH C
WCITOJIh30BAaHUEM U3MEPUTEIIBHBIX YCTPOUCTB U JIA0OPAaTOPHOTO 000PYI0BAHUS;

pemarh pacu€THBIE 3aJadyd C SIBHO 3aJlaHHOM (PU3WYECKOW MOJENbIO, HCIONB3YS
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJIeJTh, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (QOPMYIBI, HEOOXOIUMBIC s €€ peleHus,
MIPOBOAMTH PAcuU€Thl U OLICHUBATH PEAIbHOCTD MOJYYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,

peliaTh KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIETIOYKY
paccyXJIeHUI ¢ OMOPOi Ha U3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

UCIIONIb30BAaTh TIPU  PEIICHWH YYeOHBIX 3aJa4 COBPEMEHHbIE HMH(OPMAIOHHBIC
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU U MpPEACTaBiICHUs] y4eOHOU U



HAYYHO-TIOMYJISIPHONH HWH(OPMAIINK, MOJYYCHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTUYCCKU
aHATM3UPOBATH MOTYYaeMyt0 HH(pOpMAIIHIO;

PUBOJUTH MPUMEPHI BKJIa/Ja POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrieyeHns 6€30MACHOCTH MPH OOpaIeHUH ¢ MPHOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMHU, IS
COXPaHEHHUS 3/I0pPOBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBECHHS B OKPY Kalollel cpefie;

paboTaTh B IPYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJIEH, INIAaHUPOBATh PaboTy
TpyNIbl, pAlUOHAIBHO pacHpeneNsTh OOS3aHHOCTH U IJIAHUPOBATh JEATEIbHOCTH B
HECTaHJAPTHBIX CUTYAIlUsIX, aJeKBaTHO OLIEHUBATh BKJIAJ KaXKJIOTO U3 YYaCTHUKOB I'PYIIbI B
pelIeHne paccMaTprUBaeMOi MPOOIIEMBI.

K xonny oOydenus B 11 kjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh HA TMpUMeEpax pojib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTMM, B IIPAKTUYECKOU
JESTEIIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

VYUTHIBaTh TPAaHUIBI TNPUMEHEHUS W3YYEHHBIX (U3UUYECKHX MOJeNel: TOYEeUHBIH
ANIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBbIH HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PEeIIeHUN (PU3UIECKUX 3a/]1a4;

pacrno3HaBaTh (pU3MYecKHe sBIEHUS (MpoILecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMUYECKOe, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, JJIEKTPOMArHUTHAs
WHIYKIUS, ACHCTBME MAarHUTHOTO TMOJs HAa MPOBOJAHHK C TOKOM W JABWXKYIIUWUCS 3aps,
AIIEKTPOMArHUTHBIE KOJIeOAHUS U BOJHBI, MPSMOIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, audpakius U TMONSIpU3ALUS CBETa, JTUCIEPCUsi CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UCKYCCTBEHHAs PaIi0aKTUBHOCTD;

OTKCHIBATh M3yUYEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPHUUECKHE, MATHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3UYHBIX CPEl) U SJIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCHONB3YSl (U3NYECKUE BEJIMYUHBL: JJIEKTPUYECKUN 3apsijl, CWJIa TOKa, DJJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYLIas CUIA,
paboTa Toka, MHAYKIHUS MarHUTHOrO Tojs, cuia Awmmepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUSl JIEKTPUYECKOr0 M MArHUTHOTO TOJIeH, TMEepUOJ] W YacToTa KoyieOaHuW B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOIECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONB3YEMbIX BEIUYMH, UX OOO3HAYCHUS W EIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTUMH BETUYHMHAMU;

OTNHUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHWS M TPOIECCHI, HCIOJB3YS (PU3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
uMIynsCc (OTOHA, TMEPUOJ TOoNypacmaaa, dHEprus CBS3U ATOMHBIX SJep, NpU OMHCAHUU
MPAaBUJIBHO TPAKTOBATh (DU3MUYECKUN CMBICI WCIOIB3yeMbIX BEIHYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (POPMYJIBbI, CBSI3BIBAIOLINE MAaHHYIO (PU3MYECKYI0 BEIMYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BETUUHHBI;

AHATM3UPOBATh (U3WYECKUE TIPOIECCHl M SIBJICHUS, UCTHONB3Ys (U3MYECKUE 3aKOHBI U
OpUHIUIOBE: 3ak0oH OMa, 3aKOHBI [OCJIENOBATEIbHOIO M MNapaJJIeIbHOTO COCAMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH SJIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
NPSIMOJIMHEMHOTO PaclpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXEHUS CBETAa, 3aKOHBI MPEIOMIICHUS



CBETa, ypaBHeHME OWHIITeHHa Ui (QoTodddeKrTa, 3aKOH COXpAaHEHHsS] SHEPrHH, 3aKOH
COXpaHEHHMsS HMIYJbCa, 3aKOH COXPAHEHHUS JJEKTPUUYECKOTO 3apsla, 3aKOH COXpaHECHUs
MaccoBOr'0 4MCia, MOCTyJdaTbl bopa, 3aKOH paJuOaKTHBHOIO pacnajaa, MpU 3TOM pa3iuyarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMAaTU4ECKOE BBIPRKEHUE U YCJIOBUS (TpaHULIBI,
00jacTi) IPUMEHUMOCTH;

OTIpeNeNATh HAIpaBJICHUE BEKTOpa MHAYKIMA MAarHUTHOTO TOJS MPOBOAHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTB U OIMCHIBATh N300pakeHHE, CO3/1aBaEMOE TNIOCKUM 3€pKajioM, TOHKOH JIMH30;

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHUIO (DPU3MUYECKUX SBJIEHUH U IPOLECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu O3ToM  (POpPMYIHPOBATH
npobnemy/3agady M TUNOTE3y Y4eOHOrO OKCHEpUMEHTa, COOHMpaTh YCTaHOBKY U3
IPEI0KEHHOT0 000PY0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh MpPSIMbIE U KOCBEHHBbIE H3MEPEHUs (QU3UUYECKUX BEJIWYMH, INPH 3TOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUI:
IPU 3TOM KOHCTPYMpOBATh YCTAHOBKY, (PUKCHpOBaTh PE3yibTaThl MOJYYEHHON 3aBHCHMOCTH
¢u3nUecKkux BEIMYMH B BHAEC TaOmMI W TpaduKoOB, [enaTte BBIBOABI IO pe3yjbTaTaM
UCCJIEIOBAHUSI;

coOuoiaTh IpaBuia 0€30MacHOro TpyAa HpU MPOBEIEHUM HCCIEA0BAaHMM B paMKax
y4eOHOIr0 3KCIIEPUMEHTa, Y4eOHO-MCCIIE0BAaTEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyA0BAHNUS;

pemath pacu€THble 3aJayd C SIBHO 33JaHHON (DU3MYECKON MOJENblo, HCIONb3Ys
¢du3nyeckre 3aKOHbI M MPUHIMUIIBI, HA OCHOBE aHaJN3a yCJIOBHS 3a7ayll BEIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOpPMYIbI, HEOOXOAMMBbIE Ui €€ pelIeHHus,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYEHHOTO 3HaUCHHs (PU3MYEeCcKON BEIMIHMHEI,

pemaTh KauyeCTBEHHBIC 3aJaui: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYHMBYIO IICTIOUKY
paccy’kKIeHUI ¢ OOpOoi Ha N3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SABICHUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4YeOHBIX 3aJad  COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUHU JUIS TIOUCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETALMU W TPEACTABICHUS Y4eOHOH H
HAYYHO-TIONYJISIpHOW HMH(OpMAaIuM, TOJYYSHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

OOBSICHATH MPUHIHUIIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3anyaTh
YCIIOBHS WX 0€3011acHOTO MCIIOJIb30BaHUS B IOBCETHEBHOMN JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOCKHBIX yUEHBIX-(DH3UKOB B pa3BHTHE
HayKH, B 00bSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (HU3UKE B TOBCEJAHEBHOW IKM3HM IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHHUS 3/10pPOBbS U COOIIOIEHNS HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKpY Kalollel cpejie;

paboTaTh B TPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IIIaHUPOBATh paboOTy
TPYNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTAHAAPTHBIX CUTYyallUsX, afeKBaTHO OLCHMBATH BKJAJ KaXXIOTO0 U3 YYaCTHUKOB IPyIIbl B
pelLeHne paccMaTpuBaeMoil MPoOIIEMBI.



I1l. TemaTnuyeckoe NJIAHMPOBAHME C YKAa3aHHEM KOJIUYECTBA aKaJleMHUYeCKHX YaCOB, OTBOJAMMBbIX HA M3YyUYeHHEe KAaXKI0i TeMbl, H
BO3MOKHOCTH MCIIOJIb30BAHUSI HA KAXK/I0H TeMe JIeKTPOHHBIX pecypcoB

10 KITIACC
KosnyecTBo yacoB JesiTeJIbHOCTH
Ne HaumenoBanue pa3jaeiioB DaeKkTpoHHbIE (HH(PPOBHIE) Y4HTEJISA C
KonTtpoabusbie IIpakTnueckue y4eToM
n/n U TeM MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl .
padoThI padoThbI paboueii
NPOrpamMMbI
BOCIIMTAHUSA
Paznen 1. DUBUKA U METOAbI HAYYHOTI'O ITIO3HAHUSA VcraHaBiauBaTh
11 DusrKa U METO/bI 2 bubnuorexa [IOK AOBEPHUTEIIEHOC
' HAYYHOTO ITO3HAHUS https://m.edsoo.ru/7f41bf72 ~ OTHOMEHHC
MEXIY YUUTEIIEM
Wroro no pazneny 2 U 00y YarOIUMHUCS,
CIOCOOCTBYOIIAX
Pasznen 2. MEXAHUKA HOSHTHEHOMY
2.1 KunemMatuka 5 bubmnoreka HOK BOCIIPHUSATHIO
' https://m.eds00.ru/7f41bf72 | yuammmucs
29 —— ; Bubmotexa LIOK TpeboBanmii 1
. WHaMUK
hitps:/m.edsoo.ru/7f4lbf72 ~ "POCHO yauTens
[IpuBnekartsb
23 3aKOHBI COXPAHEHHUS B 5 1 1 bubnuorexa [IOK BHUMaHHE
MEXaHHUKE https://m.edsoo.ru/7f41bf72 0BYYAIOMIHXCS K
HToro mo pazaeny 18 o6cyxaaemoit Ha

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-

KMHETUYECKOU TEOpUH

3.2 OCHOBBI TEPMOJUHAMUKHI

9

10 1

but6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bubnunorexa LIOK

ypoke
UHPOPMALUH,
AKTHBH3ALUH
MO03HaBATENLHON
JIeSITeIbHOCTH



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

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

33 | souoms Gusmae 5 BuGaorera LIOK
' B ) https://m.edsoo.ru/7f41bf72
HIEPEXOIbI
Hroro no pazgeny 24
Paznen 4. DJIEKTPOJIUMHAMUKA
bubnunoreka LIOK
4.1 1
J7IeKTpoCTaTHIE 0 https://m.edsoo.ru/7f41bf72
4.2 EI(;(;(TTOHHZIZI::I:HIZ TOK. ToKH 12 bubmmorexa [IOK
' P ' https://m.edsoo.ru/7f41bf72
B Pa3JIM4YHBIX Cpenax
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 68

10 [TIPOT'PAMME

obydJaromuxcs
[ToGyxnath
obydJaromuxcs
co0moaaTh Ha
YPOKE NPUHLIUIIBI
y4eOHOM
JTUCLIUTUTNHBI 1
caMOOpraHu3aLuy;
MOJICP’KUBAThH B
JETCKOM
KOJIJIEKTHBE
IE€TI0BYIO,
IPYKET00HYI0
aTMocgepy
NHnnnnposath
obydJaromuxcs K
00CYKICHHIO,
BBICKa3bIBaHHIO
CBOEIro MHEHHS,
BEIpabOTKE CBOETO
OTHOILEHHUS 110
HOBOJY
MoJy4yaeMou Ha
YPOKE COLHMAIBHO
3HAYUMOH
nH(pOpMaITuu



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

11 KJIACC

KoaunuyecTBO 4acosB

Ne HaumenoBanue pa3jiesioB JaekTpoHHbIe (HU(POBHIE)
Kontpoabubie IlpakTnueckue
n/n U TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
M .
11 5 aerHHT:O: HOHea 11 1 3 bu6mmorexa [IOK
: KTPOMAarHUTHas
AIeKIp https://m.edsoo.ru/7f41c97c
WHTYKITHS
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHHWSA U BOJIHbI
M
21 sacxrpovarmims ; ;  bubmoreallOK
' DIEKTPO © https://m.edsoo.ru/7f41c97c
KoJeOaHus
99 MexaHn4deckue u 5 1 bu6mmoreka [JOK
' AJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 0] 10 3
frrra https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pa3zaen 3. OCHOBBI CHEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBBI CHIEITUATIEHOU 4 1 bubmuorexa [JOK
' TEOPHH OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4

Pa3znea 4. KBAHTOBAS ®PU3UKA

JlesiTeJIbHOCTD
yuHuTeNIs C
y4yeTom
padoueit
NPOrpamMmMbl
BOCIIUTAHUS

YcraHaBIuBaTh
TOBEPUTEIHEHOE
OTHOLICHUE
MEX]y yUUTeIeM
1 00yYarONIMHUCH,
CIOCOOCTBYOIIIUX
MO3UTHBHOMY
BOCTIPHSATHIO
yUYaIuMucs
TpeOoBaHUil 1
npoch0 yuurens
[IpuBnekartsb
BHUMaHUE
00yUaroIUXCA K
o0cykaaemMoi Ha
YpOoKe
nH(pOpMaIuy,
aKTHBU3ALUH
[I03HABATEJIBHOMN
JeSITeNbHOCTH
00yYaroIIMXCs
[ToGyxnath
00yJaronmxcs
coOro1aTh Ha



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

41 DJIeMEHTHI KBAaHTOBOM 5 bubnmoreka [JOK
' OIITUKHU https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 4
Crpocnue atoma https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
43 ATOMHOE 7p0 > https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 15

Pa3pea S. JIEMEHTBI ACTPOHOMUHU U A

CTPOPU3UKHU

51 DJIeMEHTHI aCTPOHOMUU U 7 1 bubnuorexa [JOK
' acTpoU3UKH https://m.edsoo.ru/7f41c97c
Htoro no paznemny 7
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bubmuorexa [JOK
61 Obobuatouee HopToperne 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 4

10 [TIPOT'PAMME

YPOKE IIPUHLIUIIBI
y4eOHOM
JTUCLIUTUTNHBI 1
caMOOpraHu3alLuy;
MOJICP’KUBAThH B
JETCKOM
KOJIJIEKTHBE
JIeTIOBYIO,
IPYKET00HYI0
aTMocgepy
Nunnnnposath
obydJaromuxcs K
00CYKIICHHIO,
BBICKa3bIBaHHIO
CBOETr0 MHEHHS,
BEIpabOTKE CBOETO
OTHOLLEHHUS 110
HOBOZY
MoJy4yaeMou Ha
YPOKE COLMAIBHO
3HAYUMOH
nH(pOpMaITUu



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

INIOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpa3zoBaTe/ibHbIE
n/n Bceero U3YYEeHUS
padoTbl padoThbI pecypcbl
, | Gema—uayca onprpor. 1 busmiotexa LIOK
YHBIE METO/IbI IO3HAHUS
Y . https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u Mecto pusuku B
($hOopMHPOBaHUH COBPEMEHHOM bubnmnoreka [JOK
2 . 1
HAay4HOU KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JESATEIHLHOCTH JII0IeH
CrapToBast KOHTpOJIbHAs paboTa.
. 1(\)/IexaHquc1<oe JIBU)KECHHE. . BuGmorexa LIOK
THOCUTEIBHOCTh MEXaHUUECKOTO
OCHTEIBHOCTD ME https://m.edsoo.ru/ff0c3508
newxkenus. [lepememenue,
CKOPOCTbh, YCKOpPEHHUE
4 PaBHOMEpHOE ITPAMOIIMHEHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE MPSAMOIUHENHOE 1 bubnnoreka [JOK
JIBIDKCHUE https://m.edsoo.ru/ff0c372e
6 CBobOoniHOe majeHne. Y ckopeHue 1 bubnnoreka [JOK
CcBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0c39cc
, EpHBonHHeﬁﬂoe zLBI/DKerIe. . Bumorexa LIOK
HUE MaTEepUaIbHOM TOUKHU IT
RUNCHHE MaTep onTo © https://m.edsoo.ru/ffOc3ada
OKPY’>KHOCTHU
8 [IpyuHLIKT OTHOCUTENBHOCTH 1 bu6mmoreka [JOK



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

lanunes. UnepuuanbHble CUCTEMBI
otcyerta. [lepBbiii 3akoH HproToHa

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

bubmuoreka [JOK

o CYTICPHOSHIM CHLL. BTOpOHUSaKOH https://m.edsoo.ru/ff0c3be8
HproTona asis MatepuanbHON TOUKH

10 Tpetuii 3akon HeroToHa niis bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TSDKECTH. He}i)BaH KOCMHYECKast bubmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent

13 TpeHust. Cuiia CONpOTUBIICHUS IPU bubnnorexa [HJOK
JIBUKEHUH TeEJIA B )KUIAKOCTH WUIIU https://m.edsoo.ru/ff0c3f76
rase
[locTynarenbHOE U BpaliaTeibHOE

14 JBUKEHHE a0COMIOTHO TBEPIOTO bu6mmoreka [JOK
testa. MoMeHT cutbl. [leuo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPOTO TeIa
HMitynsc MaTepUallbHON TOUYKH,

15 CHUCTEMBbI MaTEPUAIIbHBIX TOYEK. bubnunorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE JIBIJKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus bubmuoreka [IOK

MatepHaabHON ToukH. Teopema 06
U3MEHEHUU KUHETUYECKOW DHEPIUU

https://m.edsoo.ru/ff0c4502



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

17

18

19

20

[TorennmaneHas 3HEPTHUsL.
[ToTeHumanbHas FHEPrus ynpyro
nehOpMUPOBAHHON MPY>KUHBI.
[ToTeHumanpHas sHEPrUs TeIa
BOJIM3U MMOBEPXHOCTH 3eMIIU

[ToreHnnaneHbIE U
HenoTeHIMaNbHble CUIIbL. CBs3b
paboThI HENOTEHIMATIBHBIX CUJI C
W3MEHEHHUEM MEXaHWYECKOHN HEpPIrun
CUCTEMBI TeJI. 3aKOH COXPAHEHHUS
MEXaHUYECKON YJHEPrUun

JlaGopaTtopHnas pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C U3MCHEHUEM MEXaHUYECKOMN
SHEPIrHHU Tella Ha IpUMepe
PaCTSKCHUS PE3NHOBOTO KTyTa)

KonrponbHas pabora no reme

«Kunemaruka. /[unamuka. 3aKoHbI
COXpaHEHHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun. bpoyHOBCKOE JBUKEHUE.

Muddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4dc?2

22

XapaxkTtep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

23

Macca monekyn. KonuuectBo
BemlectBa. [locrossuHas ABoraapo



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

TerioBoe paBHOBECHE.

24 Temneparypa u e€ u3mMepeHue.
[IIxana remnepatyp Llenbcus

o5 Uneansusiii raz B MKT. OcHoBHOE bubmuorexa [JOK
ypaBHeHre MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETUYECKOM SHEPrUuun bubmuorexa [JOK
JIBIDKCHHUSI MOJICKYJI. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota

28 «HccnenoBanne 3aBUCHMOCTH
MEX]y IapaMeTpaMu COCTOSTHUS
pPa3peKeHHOTro raza»

29 H3onponecchl B uACAIBHOM rase u bubnnorexa [JOK
uX rpaduuecKoe mpeCcTaBICHuE https://m.edsoo.ru/ff0c570e
BuyTtpennsist sHeprus
TEPMOJIMHAMHYECKOW CUCTEMBI U

30 criocoObI e€ n3meHnenust. Kommuecto bubnuoteka [JOK
TEIIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UEATbHOTO
raza

bu6mmorexa [IOK

31 Bt Temnonepesait https://m.edso0.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BEIECTBA.

32 KonunuecTBo Tennotel npu bubmuoreka [IOK

Terutonepenave. AaunadaTHBIHA
nporecc

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

IIepBblil 3aKOH TEPMOAMHAMUKY U

bubmuorexa [JOK

33 €ro MPUMEHEHHUE K M30IIpoIieccam https://m.edsoo.ru/ffOc5efc
Heob6patumocts npoiieccoB B
34 npnpcr))/:[e. Bropoit I;aIIjOH Bu6mnorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KI1/ bu6mmoreka [IOK
TEIUTOBOU MAIIuHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJI
37 DKoJ0ru4ecKue npooIeMbl
TEIJIOOHEPTEeTUKU
O06o0maromuii ypok
38 «MOJ‘II:KyJ'II;pHa}}I]I()bI/ISI/IKa. OcHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
KonTponbhas pabota no Teme
39 «MOJ‘f)eKyJ'IHsz}I ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKIY
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Wcnapenue u KuneHune https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachlleHHbIN bubmmorexa [JOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
aMmop@Hbie Tena. AHU30TPOIHS
42 CBofIID((:l’)rB KpUCTAJLJIOB. }KTIfL[KHe bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
kpucrauibl. COBpeMEHHbIE
MaTepHaIbl
43 [InaBnenue u KpucrauM3anus. bub6nuorexa [IOK

YV aenpHas TEII0Ta IJIaBICHUS.

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
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CybOnumarust

44 YpaBHeHHE TEIUIOBOrO OanaHnca bubmmorexa [IOK
BHEHUE TEILIOBOT! H
p https://m.eds00.ru/ffoc6820
) .0 %
o | S Sy
A A p https://m.edsoo.ru/ffOc6bcc
3apsIoB
II
o | e peps
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs ICKTPUUIECKOTO 3apsiia
B 7 .3
47| Kynons, Touemmit snexpursccsat uGunotexa LIOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nosist. [IpuHIMn cynepnosuuuu bubnnorexa [HJOK
NEKTPUYECKUX moJieil. JInHun https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
" Pa60Tel1_[ cUl Z)HeKTpl(;CTaTI/I‘IeCKOFO BuGmiorexa LIOK
nonsd. ITorennuan. PazHocts
H https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
- [IpoBOIHUKY U AMDIIEKTPUKH B BuGmiorexa LIOK
3IEKTPOCTATHYECKOM ITOJIE.
p https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmorexa [IOK
51 ) é .K
JICKTPOCMKOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
a1 pa. P https://m.edsoo.ru/ff0c72c0
3apsHDKEHHOTO KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue



https://m.edsoo.ru/ff0c6820
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ANEKTPOEMKOCTH KOHeHcaTopa"

54

[TpuHIMI NEHCTBUS U IPUMEHEHHUE
KOHJICHCATOPOB, KOTTMPOBAILHOTO
amnmapara, CTpyWHOTO IpUHTEpA.
DIIeKTpOCTaTUYECKas 3allHTa.
3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
ydacTKa Lenu

56

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIaHHOE COeTMHEHHE
npoBOoAHKUKOB. JlaboparopHast
pabora «M3yueHnue cMenanHoro
COCIIMHEHUS PE3UCTOPOBY

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

58

59

PaGora u momrHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
anexkTpuyeckoi nemnu. Kopotkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJIC ucTouHrKa TOKA U
€r0 BHYTPEHHETO COMTPOTUBIICHHS

PesepsHsiit ypok. KonTponbHast
pabota 1o Teme
"DnekTpoauHamMuka" /
Bcepoccuiickas npoBepoyHas
pabota

0.5

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

bubnmoreka [JOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

60

O06o0mmanmui ypox
«INEeKTpoAUHAMUKA /
Bcepoccuiickast mpoBepoyHas
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHask IPOBOAUMOCTD
TBEPJBIX METAUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT
TemriepaTypbl. CBEpXIIPOBOIMMOCTh

62

63

64

65

66

67

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

[TomynpoBoAHUKH, UX COOCTBEHHAs
U TIpUMECHasi TPOBOAUMOCTD.
CaoiicTBa p—N-mepexo/a.
[TorynpoBoAHUKOBBIE TIPUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U
paciuiaBax 3J€KTPOJIUTOB.
DIIEKTPONUTHYECKAsT JUCCOLIHAITHSI.
DIIEeKTPOIHN3

DNEeKTPUYECKHU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENTbHBIN pa3psi.
Moanus. I1na3zma

DJeKTpUvecKue MprudOphI U
YCTPOMCTBA U UX PAKTUUECKOEC
npuMeHeHue. [IpaBuia TeXHUKU
0€30IIacCHOCTH

KonTponbhast pabota no teme

«Onektpocratuka. [TocTosHHBIN
ANEKTPUYECKUN TOK. TOKHU B

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
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PA3IMYHBIX CpCaAAX»

68 PesepBHbIil ypok. O600mIaromii

ypok no TeMam 10 kimacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypchl
ITocTossHHBIC MATHUTHI U UX

1 B3auMoJieicTBUE. MarHUTHOE MOJIE. 1 bubnmoreka [JOK
BekTop MarHuTHOM MHTYKIIUH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKUWH
BxoaHast KOHTpoJIbHAS paboTa.

MarauTHOE 10JIe IPOBOIHHUKA C
2 TOKOM. OTIBIT 3pCTIC)Ila. ! 1 bubmorexa HOK
. https://m.edsoo.ru/ff0c98fe
B3aumoelicTBre IPOBOTHUKOB C
TOKOM
JlaGopaTtopHnas padora «M3ydeHue

3 MaFHII/:THOf")O noiﬂ KaTy'IHKI/IyC 1 1 bubmorexa IOK
TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO II0JIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccneqoBanue neicTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)»

JlelicTBHEe MarHUTHOTO II0JIS Ha

5 JBUXKYIIYIOCS 3aPsDKEHHYTO 1 bubmuorexa [JOK
yactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JIopeHia

5 DneKTpOMarHuTHAsT UHYKITHS. 1

IToTok BekTOpa MarHUTHOM



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

unaykuud. DJ1C uaaykiuu. 3akoH
3JICKTPOMArHUTHOW WHYKITUN
®dapages

JlaboparopHas pabota
«HccnenoBaHue sIBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIICHUE
camounaykimu. J/C
CaMOUHIYKIUHU. DHEPrusi
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

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

TexHuueckue ycTpoicTBa 1 X
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AJIEKTPOMArHUThI,
AIIEKTPO/IBUraTENb, YCKOPUTEIIN
AJIEMEHTApHBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

13

O6o0matomuii ypok « MarHutTHoe
noJie. DJIEeKTpOMarHuTHas
I/IHJIYKIII/HI»

KonTponbHas pabota mo Teme
«MaramTHOE II0JIC.
3J'I€KTpOMaFHI/ITHa$[ I/IH}I}’KIII/ISI»

CBOOOIHBIE MEXaHHYECKHE
konebanus. 'apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

JlaGoparopHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06



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

«HccnenoBanmne 3aBUCHUMOCTH
Mepro/1a MajIbIX KoJaeOaHuil rpy3a
Ha HUTH OT JJIMHEI HUTH U MacChI
rpy3a»

14

15

KonebarenpHbIit KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJieOaHMs B HCaTbHOM
KoJyie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX/y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

®opmyna Tomcona. 3akoH

COXpaHCHUA SHEPTHUHU B NACAIIbHOM
KoJIe0aTEIbHOM KOHTYPC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

bubmuorexa [JOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxaromux
KosieOaHusx. BeiHy X 1eHHbIE
MEXaHUYECKUe KOJIeOaHusl.
Pe3onanc. BeiHyx1eHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbhh86

17

[IepeMeHHBIH TOK.

CuHycou1anbHbIN epEMEHHBIN TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIIIUTYTHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSHKECHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

18

Tpanrcdopmarop. [IponssoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON SJHEPTUN

19

VYCTpoCTBO U MPAKTHYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, F€HEPAaTOpa MEPEMEHHOTO

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
MPOM3BOJICTBE IEKTPOIHEPTUH.

20 Kynbrypa ucnons3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU
MexaHnyeckue BOJIHBI, yCIOBHS

acrpoctpaneHnus. [lepuon.
21 FC):KOPPOCTTI;ppaCHpOCTpaI})IeHiﬂ u Bubmiorexa LIOK
https://m.edsoo.ru/ff0cca54

JUIMHa BOJIHBL. 1lonepeunsie n
IIPOJIOJILHBIE BOJIHbI

99 3Byk. CKkopocTh 3ByKa. I poMKOCTB bubnuoreka [IOK
3ByKka. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX

23 CBoﬁcha u ckopoctb. [llkana bubmmorexa LIOK

https://m.edsoo.ru/ffOccfe0

3JIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIBL paguoCBsI3U U

24 tTeneBuaeHus. Pazsurue cpencts
cBsa3u. Pagnonokanus

o5 KonTponbnas padora «Konedanus u bubnnorexka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
IIpssMonuHEHOE pacIpoCTpaHEHUE

26 CBETa B OJJHOPOJHOM CpeEIE. bubnmoreka [JOK
Todeunsblii HCTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI Bumorexa LIOK

27 oTpaxxeHus ceera. [loctpoenue

I/1306pa)KCHI/II71 B IINIOCKOM 3€pKajic

https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

[Ipenomiuenue ceera. IlonHoe
BHYTPEHHEE OTpaXKCHUE.

bu6mmoreka [IOK

28 [IpenenbHBIiA IO MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
JlaboparopHas pabota «3mepenue bubnmoreka [JOK

29
TIOKa3aTess IPEJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [octpoenue nzobpaxenuii

30 B JIMH3E. CDopfdyna TOHKOﬁpHHHSBI. Bu6mnorexa LIOK

https://m.edsoo.ru/ffOcddle

YBenuyeHue JuH3bI
JlaGopaTtopHnas pabota

31 «UccnenoBanue cBOMCTB
U300paXeHUI B TUH3AX)
Hucnepcus cBera. CioxxHbIA COCTaB

39 oenoro cBera. Llet. JJaboparopHas
pabora «Habmonenue nucrepcuu
CBETa»

33 Wurepdepennus ceeta. Judpaxmus bubnnorexka [JOK
csera. [ludpakunonHas penérka https://m.edsoo.ru/ff0ced22

34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnnorexka [JOK
[Monsipu3anus cBera https://m.edsoo.ru/ff0cf02e
OnTudeckue NpudOpsl U YCTPOHCTBA

35 U YCJIOBUS UX 0€30MacHOro
MPUMEHEHUS
['paHuIBl MPUMEHUMOCTH

36 KJIACCHUYECKON MEXaHUKH. bubmuoreka [JOK
[ToctynaTs! crienuanbHONU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH

37 OTHOCUTETHHOCTH bubnuotexa [JOK



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

OIHOBPCMCHHOCTH. 3aMeHHeHI/Ie
BPEMCHH U COKpAICHUEC NJIMHBI

https://m.edsoo.ru/ffOcfa42

OHeprus U UMIYJIbC
pensITUBUCTCKON yacTulbl. CBs3b

bubmuoreka [JOK

38
MacChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NOKos
K 0 0] .
3 Ocoss cremamoit reopin Brmorexa LIOK
H P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. Dopmyina [1nanka. bubnuoreka [IOK
DHeprus U uMITyJbe GOTOHA https://m.edsoo.ru/ffOcfel6
0]
g | e
' T https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
o | meoptam Sy
. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroapdexra
.0 IT. H.
43 JIT[:ZJ;GI;:: ;szfaanqezzf: I elicTBUE bubmmorexa LOK
ACBd. s https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucrTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
dboToreMeHT, POTONaTUHK,
COJIHEUHas OaTapest, CBETOIUO/
45 Pemenue 3amau no reMe « IJIEMEHTEI bubmuoreka [JOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
46 Mogens atoma ToMmcona. OTBITHI bu6mmorexa [IOK

Pesepdopna no paccesiauio o-

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfa42
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HaCTHII. HnaHeTapHaﬁ MOJCIIb aTOMa

47 ITocrynatel bopa bubmmorexa LIOK
https://m.edsoo.ru/ff0dOafa
Wznyuenue u noriouieHue GOTOHOB

48 MIpH Mepexo/ie aTomMa C OJTHOTO bu6mmoreka [IOK
YPOBHSI SHEPIMH Ha Ipyroi. Busl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBble cBoiicTBa yactuil. BonHbI

49 ne bpoits. Kopriyckynsipao- bubnnoreka [JOK
BOJIHOBOH Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3Ty4YCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 Omnsitel Pezepdopaa no bubnnoreka [JOK
OIPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZIMOaKTUBHOTO U3TYUYCHHS
CaoiicTBa anbda-, 6era-, raMma-

51 u3iydeHus. Biousaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

59 W3oronsl. Anbda-pacnan. bubnnoreka [JOK
DJIEKTPOHHBIN U TTO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnajn. ['amma-u3inydyeHue
DHeprus CBSI3U HYKIOHOB B S/Ipe.

Snepusle peakunu. A nepHblit Bu6morexa LIOK

53 peakrtop. [Ipo6ieMbl, TEPCIIEKTHBBI,

9KOJIOTHYECKHE aCIICKThI smepHoﬁ
SHEPTCTUKU

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

55

56

57

58

59

DeMeHTapHble YacTullbl. OTKpPBITHE
no3uTpoHa. MeTo/1bl HaOIIOIeHUS U
pPErUCTpaluK dJIEMEHTAPHBIX
yactull. Kpyribiii cton
«DyH1aMEHTaJIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
$u3nUecKoil KapTHHBI MUPaY»

Oransl pa3BUTUS aCTPOHOMUHU.
[TpuknaaHoe U MUPOBO33PEHUECKOE
3Ha4YeHHe acTpoHOMuu. Bun
3BE3HOrO Heba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
newxkenne. ConHeyHas cucreMa

Comnuie. ConHeuHast akTUBHOCTb.
Nctounuk sneprun CosHia v 3BE311

3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
NOCJIE0BATENbHOCTH. BHyTpeHHEE
cTpoenue 3B€311. COBpEMEHHBIE
IIPEJICTaBJICHUS] O TIPOUCXOXKICHUU U
sBostonny CosHIa U 3BE3]

Mieynsii [1yTe — Hamna
I"anaktuka. I[lonoxenue u
nerxenne ConHna B ["anakTuke.
lNanmaktuku. YEpHbIe ABIPHI B sApax
TaJaKTUK

Bcenennas. PazOeranue rajlakTuk.

Teopus bosbioro B3peiBa.
PenukroBoe uznyueHue.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0e38

Meraranaktuka

60

61

Hepemennsie npo6iieMsl
ACTPOHOMHH

KoHnTtposbHas pabota «JIeMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6mmarmuii ypok. Pois ¢pusnku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeIbHOCTH
YyeJjioBeKa

63

O6o6marmuii ypok. Pons u Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOI HAYyYHOU KapTHHE
Mupa

64

Ob6o6maromuii ypok. Poib
¢buznyeckoil Teopuu B
(hOopMUpPOBAHUY MTPECTABICHHUI O
du3nyeckoil kKapTuHe MHUpa
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepsieMoro
pe3yJjbTarTa

10.1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

JleMOHCTpUpOBaTh Ha NpPUMEpaxX poJib W MecTo (UMK B
(hOopMHUPOBaHHH COBPEMEHHOW HAyYHOW KAPTHUHBI MHPA, B Pa3BUTHH
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOUN IEATEILHOCTH

nroaen

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualibHas TOYKa, MHepLUalbHas cucTeMa OTc4€Ta, abCONIIOTHO
TBEPAOE TEJO, UACAIBHBIA I'a3; MOAEIN CTPOCHHUS ra30B, )KUAKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3apsAl — IpU PELICHUH

¢busnyeckux 3amaq

10.3

10.4

Pacno3naBath usnueckue siBiaeHUs (Ipolecchl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KUHETHUUYECKON Teopuu
CTPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHENWHOE JIBU)KEHHE, CBOOOJHOE IaJieHue
TEJ, IBUXEHHE I0 OKPY)XHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEIl;
muddy3usi, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxmakieHnn), TEIUIOBO€ paBHOBECHE, HCIIApEHHE, KOHJECHCAIlus,
IJIaBJI€HUE, KpUCTAJUIM3alMs, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBILICHHUE J1aBJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBS3b MEXJy IapaMeTpaMH COCTOSIHUS Ta3a B H30MpOIeccax;

OJICKTPpU3alusA TCI, BSaI/IMOJIGI\/’ICTBI/Ie 3apAaa0B

OnwuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHONb3yd (uznueckue
BEJIMYUHBL: KOOPJIHMHATA, IIyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWIa, WMIYJbC Tella, KHHETUYECKas DHEPIus,
MOTEHIMaJbHasE JHEpPrHs, MeXaHWdeckas pabora, MexXaHHW4ecKas
MOIITHOCTh; TIPU OMMCAHUH MPABUIIBHO TPAKTOBATh (PU3UYECKHUI CMBICIT
UCIOJb3YEMBIX BEIMYMH, MX OOO3HAUeHWs] M EIWHULIBI, HaXOIUTh
(opMyIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BETUYHUHY C APYTUMH

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I WU TEIJIOBLIC

SABJICHUA, HCIIOJIB3Yys (I)I/ISI/I‘-IGCKI/IC BCIWMYMUHBI: OAaBJICHHUC TIasa,




10.6

TEeMIlepaTypa, CpEAHsslI KHUHETUYECKass DSHEpPrusi XaoTUYECKOIo
JBUKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTpPEHHSs JHeprusi, pabora rasa,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOIO JBUIaTeNsl; IpU
ONMCaHUuU MIPaBUJILHO TPaKTOBAThH ¢buznueckuit CMBICIT
HCIIONb3YEMBIX BEIMYMH, UX OOO3HAUEHMS] U €IUHUILBI, HAXOIUTh
(opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU

BCJIMYHMHAM

OnuceiBaTh M3Yy4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BELIECTBA U
ANEKTPUYECKUE  SIBICHUs (MPOLIECChI), HCMONb3ys  (pusmueckue
BEJIMYMHBI: AJIEKTPUYECKUM  3apsf, AJIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  ITOJIA, IOTEHIMAJl, Pa3HOCTb IOTEHLMAJIOB; IIpU
OMMCAHUU TPABUIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3YEMbIX
BEeIMYMH, WX OOO3HAUEHHUS W EIUHUIBI, YKa3blBaThb (HOPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIMYMHY C JAPYTUMH

BCINYNHaMUN

10.7

10.8

AHAJIIM3UPOBATH (1)I/I3I/I‘I€CKI/IC npoueccel M  SABJIICHUA, MCIIOJIb3YyA
(u3nuecKkre 3aKOHBI M MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axkonsl HploTOHA, 3aKOH COXpaHEHHUS MEXaHHUYECKON IHEpruH,
3aKOH COXpaHCHUA UMITYJIbCA, IPUHIUII CYIICPIIO3UIIUN CUJI, TPUHIHUIL
paBHONpaBUsl MHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJSAPHO-
KUHETUYECKYIO TEOPUIO CTPOECHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETUYECKOM HYHEPruu TEIUIOBOIO JIBHKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXpaHEHUsl DJEKTPUYECKOro 3apsaa, 3akoH KyioHa; mnpu 3ToM
pasnuyath CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKOe
BBIpKEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTHU

OOBSCHATH OCHOBHBIC MPHUHIIMIBI JEHCTBUS MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iIuyuaTh YCJIOBUS HX OE€30MacCHOTO

HUCIIOJIBb30BaHHUA B HOBceﬂHeBHOﬁ KHU3HU

10.9

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOIIECCOB C MCITOJIb30BAHUEM TIPSIMBIX U KOCBCHHBIX U3MEPEHHM; TIPH
3ToM (QopMyITUpOBaTh MTpoOiieMy (3agady) W THUNOTE3Y Y4eOHOTro
OKCIIEPUMEHTa,  cOOMpaTh  yCTAHOBKY W3  MPEIJIOKEHHOTO

000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOIBI

10.10

OcyIecTBIATh TpsIMbIE W KOCBEHHBIE W3MEPEHHUS (PUINIECKUX
BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U

HUCIIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKN HOFpeHIHOCTefI H3MepeHHI>'I




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3HMUECKUMH BEIMYHMHAMHU C
HCIIOJIb30BAHUEM MPSAMBIX M3MEPEHUH; IPU 3TOM KOHCTPYHPOBATH
YCTQHOBKY, (PMKCHpOBATh pe3yJbTaTbl IOJYYEHHOH 3aBUCUMOCTH
(bu3nyecKux BEIUUYUH B BUJE TaOJIUI U Tpa(UKOB, J1e1aTh BHIBOJBI 11O

pe3ysibTaTaM UCCIIEA0BAHUS

CobmromaTh mpaBmiia  0O€30MAaCHOTO  TpyJa TPU  MPOBEIACHUU
UCCIICIOBAaHM B  paMKax y4yeOHOro OSKCIepHUMEHTa, Yy4yeOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHHUS

10.13

10.14

10.15

10.16

Pemate pacuérHple 3a/aud ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3Yysl (PU3WYECKUE 3aKOHBI U TPUHIUIBI, HA OCHOBE aHaln3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJECNb, BBIICIATH
¢du3nyeckrue BENMYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEIICHUS,
MPOBOJIUTH PACU€Thl U OLEHUBATh PEATbHOCTh MOJIYYEHHOTO 3HAYCHUS

(bu3nUecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C 0H0p0171 Ha M3YYUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U Q)HSI/IIICCKI/IG SABJICHUS

Ucnons3oBarh npu pPEeIICHUN y‘-I€6HI)IX 3aJ1a4 COBpPCMCHHBIC
WH(POpPMAIIMOHHBIE TEXHOJOTHUU [UJISl TIOMCKA, CTPYKTypUPOBAHUS,
UHTEepOpeTalMd M MpeACTaBiIeHHUs Yy4yeOHOM W Hay4HO-IOIMYJISIPHOMN
uHpOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HMCTOYHUKOB; KPUTHUYECKH
aHAIM3UPOBATh MOJIy4aeMyH0 HH()OPMaIUIO

[IpuBoANTH TpHUMEpBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPY’KAIOLIErO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHH

10.17

10.18

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
YKU3HM 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPYIKAIOIICH cpefie

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLMANBHBIX POJIEH,
MJIaHUPOBAaTh  pabOTy  TPYyNIbl, pPalUOHAIBHO  pacrpeiessaTh
00S13aHHOCTH ¥ IUJIAHUPOBAaTh JESATENbHOCTh B HECTAHJAPTHBIX
CUTyalMAX, aJE€KBATHO OLEHUBATh BKJAJ KaXIOTO0 U3 YYaCTHUKOB

TPYHIBl B PELICHHE pacCMaTpUBaEMOM MPoOIeMbl

11 KUIIACC



Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi

111

11.2

11.3

11.4

JleMOHCTpHpOBaTh Ha TpUMEpax polb W MecTo (PU3MKH B
(OpMHUpPOBAaHUN COBPEMEHHON HAay4yHOW KapTHUHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHMKH W TE€XHOJOTIHH, B IPAKTUYECKON ACATEIbHOCTU

.]'IIOI[CfI, OEJIOCTHOCTh U €AUHCTBO (1)I/ISI/ILIGCKOI71 KapTUHBI MHUpPa

V4uuTeIBaTh T'paHUIIbl IPUMEHCHUSA N3YUCHHBIX (1)I/IBI/IIICCKI/IX MOHeHefIZ
TOYCUHBIN BHGKTpI/I‘leCKI/Iﬁ 3apsan, AsACpHasad MOACIIb aTOMa, HYKJIOHHAA

MO/IETIb aTOMHOTO s1/ipa MPU PELICHUH PU3NYECKUX 3a]au

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA U  KBAaHTOBOW  (pu3MKu:
IEKTPUUECKasi MPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHoe  JAEUCTBUS  TOKa, B3auMo/IeiicTBHE MarHuTOB,
ANEKTPOMAarHuTHas MHAYKLUMS, JEHCTBUE MAarHUTHOrO TMOJs Ha
MIPOBOAHUK C TOKOM U JABMXKYILIMHCS 3apsif, 3JIEKTPOMAarHUTHBIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBeTa,
OTpa)kKeHHe,  NpeloMiIeHue, uHTepdepeHuus, Audpakuus U
MoJIIpU3alusl CBeTa, AMCIEPCHUS CBETa, (OTOAIEKTpUUYeCKUuil 3dexT
(boTtoapdexrt), cBeToBOE MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas U  HMCKYCCTBEHHas

PaauOaKTUBHOCTD

OmnwuceiBaTh  M3yYEHHBIE CBOMCTBAa  BeIIECTBA  (DJIEKTPUUECKUE,
MarHuTHbIE, ONTHUYECKUE, DIEKTPUUECKYIO IIPOBOJAUMOCTD Pa3INYHBIX
Cpel) U DJIEKTPOMAarHuWTHbIE sABJIEHUS (MPOILIECCHI), HUCHOIB3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  AIEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHnmanoB, JJIC, pabota Toka, MHAYKIMS MarHUTHOTO
oy, cuiaa Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTYIIKH,
9HEPrusl NIEKTPUYECKOTO M MATrHUTHOTO IIOJIEW, MEPHOJ M 4YacToTa
KosiebaHui B KosiebaTeIbHOM KOHTYpE, 3apsijl M CHJIa TOKa B MpoLecce
rapMOHHYECKHUX ANEKTPOMAarHUTHBIX Koje0aHui, boxycHoe
paccTossHHE M ONTHYECKas CUiIa JIMH3bl; IPU ONMUCAHUM IPABUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIMYUH, HX
0003HaYeHUsT W EIUHMIbI, YKa3blBaTh (OPMYJIbI, CBA3BIBAIOIINE

JTaHHYIO0 (PU3MYECKYIO BETUUHUHY C IPYTUMH BETUUUHAMU

11.5

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCChHI, UCITIOJIb3Ys




(bI/ISI/I‘IeCKI/Ie BCIIMYUHBI: CKOPOCTb J3JICKTPOMAIHUTHBLIX BOJIH, AJIMHA
BOJIHBI MW YaCTOTa CBCTA, SHCPIrusd W HMITYJIBC q)OTOHa, nepunon
mojaypacmnaaa, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IpaBUJIBHO TPAKTOBATbH (bH3H“I€CKPII>i CMBICJI UCIIOJIB3YEMBIX BCIIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKAa3bIBATb q)OpMyJIBI, CBA3BIBAIOIINEC
JaHHYIO (1)I/I3I/I‘-I€CKYIO BCIIMYMUHY C APYTMMU BCIIMYMHAMM, BBIYUCIIATDH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TMPOLECCHl W SBICHHSA, HCIOIb3YS
¢usnyeckue 3aKOHbl M OpUHOUNBL  3akOH OMa,  3aKOHBI
[OCJIeIOBATENbHOIO U MapajuIeIbHOIO COECIUHEHUS IPOBOJHHUKOB,
3aKkoH [[xoynsa — JleHua, 3aKOH 3JI€KTPOMAarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHENHOIO paclpOCTPAHEHUS! CBETA, 3aKOHbI OTPAaXXCHUS CBETA,
3aKOHBl  IIPEJIOMJICHUS  CBETA, ypaBHEHHME  OMHIUNTEHHA  JUId
¢doroadexra, 3aKOH COXpaHEHHUS DSHEPIHH, 3aKOH COXPAHEHUs
UMITyJIbCA, 3aKOH COXPAHEHUs DJIEKTPUYECKOro 3apsja, 3aKoH
COXPAaHEHUsT  MaccoBOIO  4YHClIa, IMOCTynarbl  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MOpU 3TOM  pPas3jidyaTh CIOBECHYIO
(hOpMyYIUPOBKY 3aKOHA, €0 MaTeMaTUYeCKOE BBIPAKEHUE U YCIOBHS

(rpanubl, 001aCTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HampaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArdHuTHOI'O I10JIA

MIPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIopeniia

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJiOM, TOHKOW JIMH301

11.9

BBITIOHATE SKCIIEPUMEHTHI TI0 HCCIISI0OBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIONIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPpH
3ToM (QopMyIUpOBaTh MTpoOiieMy (3aady) W THUNOTE3Y Y4eOHOTro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIOKEHHOTO

000py10BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOBI

11.10

OcyiecTBiaTh MpsIMbIE U KOCBEHHBbIE HM3MEPEHMs] (PU3UUECKHUX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAJbHBIA CIOCO0 U3MEpPEHHsS U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKNU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3UYECKUX BEITUYHMH C HCIIOIH30BAHHEM
NpSIMBIX ~ M3MEPEHUH; TMpPU HATOM KOHCTPYHUPOBATh YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3MUYECKHUX
BEJIMYMH B BUJIE TaOIULl U TpadUKOB, J1e1aTh BBIBOJBI 10 pe3yIbTaTaM

HUCCICIOBaHUA

11.12

CoOmromate mpaBwia 0€30MacCHOTO Tpylda TMPH  TPOBEACHUH

UCCIIEIOBAaHUH B paMkKax y4eOHOTO OSKCIEpPUMEHTa, YydeOHO-




HCCJIEN0BATEIbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOICTB U 1a0OpaTOPHOTO 000pYyIOBAaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
HCIIOJIb3YS (1)I/I3I/I‘-IeCKI/IC 3aKOHbBI M MNPUHOUIIBI; HAa OCHOBC aHajin3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOJAEIb, BBLACIATDH
¢bu3nyeckue BEITUUUHBI U (HOPMYJIbI, HEOOXOIUMBIE Ui €€ pelleHus,
IIpOBOAUTD paC‘-IéTBI 1 OLCHHUBATH PCAJIBHOCTD MOJYUCHHOTO 3HAUYCHUSA

(hU3HUECKON BETUIMHBI

11.14

11.15

Pemats Ka4C€CTBCHHBIC 3aJa4du: BBICTpanBaTh JIOTUYCCKH
HCTIPOTUBOPCUUBYIO LCIOYKY paccyxcz[eHI/Iﬁ C OHOpOﬁ Ha M3YYUCHHBIC

3aKOHbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

Hcnonp3oBaTe MOpU  pelICHMH Y4Y4EOHBIX 3aJad  COBPEMEHHBIE
UH(GOPMALIMOHHbIE TEXHOJIOTUM JUIsI TOMCKA, CTPYKTYPUPOBaHUS,
UHTEpIpEeTalMi W NPEJICTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
uHpOpMAINY, TIOJYYCHHON M3 PAa3IUYHBIX MCTOYHUKOB; KPUTHUECKH

AHAJIIM3UPOBATH ITOJTy4aCMYHO I/IH(I)OpMaI_II/IIO

11.16

11.17

O0OBICHATH IIPUHIUIIBI JIeHCTBUSA MalllrH, HpI/I60pOB N TCXHHYCCKHUX
YCTpOﬁCTB; pa3jindaTtb YCJIOBUA HX 0C30IMaCHOr0 HCIIOJIL30BaHUS B

MOBCETHEBHOMN KU3HU

[IpuBoAMTH TpHUMEpBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIEr0

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KU3HH 11 oOecrieueHns 0€30MacHOCTH TpU OOpaIieH!H ¢ mpubopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHUYCCKOTO ITOBCACHHUA B oxpyxcaromeﬁ cpeac

PaGotarhe B rpymnme ¢ BBINOJHEHHWEM PA3IUYHBIX COIMAIBHBIX POJEH,
IJIAaHUPOBaTh ~ pabOTy  TPYMIBI,  PAlMOHAIBHO  PaCHpeNensTh
00s3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTh B  HECTAHIAPTHBIX
CUTyalusAX, AaJE€KBAaTHO OLICHUBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB

IPYIIIBI B PELICHUE paccMaTpUBaeMOil poOIeMBbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon Koa npoBepsiemoro
pasaeJia 3JIeMEHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHW A

11

®usuka — Hayka o npupoae. Hayunsle
METO/bI IIO3HAHUS OKpy:karouiero mupa. Poiub
JKCIIEPUMEHTa M TEOpUUM B  IIpolecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3mKe

1.2

2.11

2.1.2
2.1

MopenupoBanue (U3MUECKUX SBICHUU W
nporeccoB. Hayunsie runote3sl. Ousznueckue
3aKOHBI U TeOopuH. ['paHUIIBI TPUMEHUMOCTH
(buznueckux 3aKOHOB. [punHnun
cootBercTBUsl. Pomb u wmecto ¢Qusuku B
(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4HOU
KapTUHBI MUpa, B MPaKTUYECKON

JIeSTEILHOCTH TI0AeH

MEXAHHWKA

##HPari#KITHEMATHUKA

MexaHu4ecKoe IBHKEHHE. OTHOCUTENBHOCTh
MEXAaHNYCCKOTIO ABMIKCHUA. Cucrtema orcuéra.

Tpaexropus

[lepemenienue, ckOpocTh (CpeaHsisi CKOPOCTb,
MIHOBEHHass  CKOpOCTbB) U YCKOpEHHE
MaTepUaIbHOM TOUYKH, X IMPOEKIMH Ha OCH
CUCTEMBI KOOpAMHAT. Crnoxenue

MIEpEMENICHUH U CIIOKEHNE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKECHUE. I'paduku
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHHUS, IIyTH u [IEPEMEILICHUS

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.2

2.14

2.15

2.1.6

2.1.7

CBobOoaHOe majieHne. Y cKopeHrue CBOOOIHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOWCTBA: CIUJOMETP,
JIBUOKEHUE CHApAJZIOB, LECMHBIE U PEMEHHBIE
nepegadu

IIpakTuueckue paboTHI. H3zmepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIYy MyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBMOKEHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOMU
HyIr0. 3ydyeHue NBUKEHHMS LIapuKa B BSI3KOU
JKUJKOCTU.  M3ydeHWe  JBWIXKEHHS  Tela,

6p0HJCHHOr0 TOPHU30HTAJIBHO

H#Part## IMTHAMUKA

2.2.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cwia. [IpuHIMn cynepro3unuu

CHUJI

Bropoi1 3akoH HproTroHa nus MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

2.24

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsSHKeCTH.

IlepBas kocMuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUA
CKOJIbKCHUA )41 cuiia TPCHUMA IIOKOAL.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

2.2.8

2.2.9

[TocTynarenbHOe U BpalaTeIbHOE JIBHXKEHHE
a0COJIIOTHO TBEPIOTO TeJa
MOMEHT CHJIBI OTHOCHTEJIPHO OCH BpaIlCHHUS.

[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

Texunueckue YCTPOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktrueckue padoThl. M3yueHue nBUKEHUS
Opycka M0 HaKJIOHHOM IUJIOCKOCTH TMOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B jaedopMupyeMoll TpyKHHE W PE3UHOBOM
oOpa3iie, OT BeIMYMHBI WX Jedopmammm.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIIECTO OCh BpalllCHUSA

2.3

#H#Par#H#3AKOHBI COXPAHEHHMA B MEXAHUKE

NMnynec MaTepHambHOM TOYKH, CHCTEMBI

2.3.1 MaTepHUaJIbHBIX ToueK. MMmynbc cuiasl u
M3MEHEHHE UMITYJIbCa Tela
232 3akoH coxpaneHus umnyinsca B HCO.
o PeakTuBHOE ABUKEHME
2.3.3 Pabota cuibl
2.34 MOIIHOCTE CHIBI
235 Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
o Teopema 0 KUHETHYECKON SHEPTUU
[MorenumaneHast oHeprus. [loTeHuumanpHas
236 SHEPTHs YIpyTO nepopMupoBaHHON
o npyxunbl. IloreHnmanbHas »Heprus Tena
BOJIM3H TOBEPXHOCTH 3eMITH
[loreHnuanpHble ¥ HENOTEHIMAIBHBIE CHUJIBI.
237 CBs3b  pabOTHl HEMOTEHUHUAIBHBIX CHII C

U3MCHECHUCM MEXaHUYEeCKOM SHEpPIrun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKON YHEPrun

2.3.8

VYupyrue v Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHudeckue yCTpONCTBA: IBUKEHUE PaKeT,

BOJIOMET, KOIIEp, MPY>KUHHBIA MTUCTOJIET

[Ipaktrueckue pabotTel. HM3ydeHue cBs3H
CKOpPOCTEM Tel TMpu HEYNpyrom yJape.
UccnenoBanme cBsA3M  pabOThl  CHIIBI €

H3MEHEHHEM MEXaHHUYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

311

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
neuxenne. [{uddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOICTB

BEIIIECTBA HA OCHOBE ATHX MOJICNICH

3.13

3.1.4

Macca w™onekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama remneparyp Lenscus

3.15

3.16

3.1.7

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJIECAIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasa. [lIkana remneparyp KenbBruna
VYpaBuenne Knanelipona — Menzaeneesa.

3akoH JlanpTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1iecchl B Ua€aIbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

3.1.9

Texnuueckue YCTpOMCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTel. M3MepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEKy IIapaMeTpaMH COCTOSHUS

Pa3peKEHHOro ra3a

OCHOBbI TEPMOJIMHAMUKNA
TepMmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W
CHOCOObI €€ U3MEHEHHUS

KommyecTBo TEmIOTH U pa60Ta. BHYTpeHHHH

OHEPIUs OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.2.3

Buasl Ttemmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMS, U3Ty4deHue. TermnoéMKocTh Tena.
VYnenbHas TeIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKuU. [IpuMeHnenne
IIEPBOIO 3aKOHa  TEPMOAUHAMUKHU K
n3onpoueccam. ['paduueckas mHTEpnpeTarus

paboTsI raza

TermoBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TeIoBbIX MammHax. Koaddumnmenrt
none3noro  geiicteus  (manmee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOJNHAMUKH.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TeruoBsle JBUTATEIN. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texanueckue YCTpOWCTBA: J(BUTaTENb
BHYTPEHHETO cropasnus, OBITOBO

XOJIOANUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padbotsl. U3MepeHue yaeapHOi

TEIUIOEMKOCTH

3.3

#HPar###AT'PETATHBIE COCTOSHU A BEHLIECBA. ®A30BBIE

INEPEXO/IbI




4.1

33.1

3.3.2

[TapooOpa3oBanue u koHaeHcaws. Mcnapenne
" KHTICHHE. VY nenbHast TEII0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATyPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAS W OTHOCHTEIbHAs BJIAXKHOCTh

BOo3ayxa. HacellieHHsbIi nap

3.3.3

334

TBépnoe TEJIO. Kpucrannueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuCTaJlJIOB. >KI/II[KI/I€ KpHuCTaJlJIbI.

COBpeMeHHHC MaTCpHrabl

IInaBnenue wu KpUuCTallIn3alus. VYV nennHas

TeruioTa miasiaeHus. Cyonumanus

3.35

3.3.6

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuyeckue yCTpPOHCTBA: TUTPOMETp U
MICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHUH
MOJIyYEHHUsI COBPEMEHHBIX MaTE€pPHaJOB, B TOM

YU CJIC HAHOMATCPHAJIOB, U HAHOTCXHOJIOTHHN

3.3.7

411

[IpakTnueckue paboTHI. N3mepenue

BJIA’)KHOCTH BO3yXa

SJIEKTPOAMHAMUKA
###HPar#i## OJIEKTPOCTATUKA

Onextpu3anus Tea. DNeKTpUYecKui 3apsin. Ba

BUA SJICKTPUYCCKUX 3apsa 0B

412

HpOBOI[HI/IKI/I, AUSJICKTPHUKHU n

MTOJTYTIPOBOAHUKHA

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

414

Bzaumopeiictue 3apsanoB. 3akoH Kynona

4.1.5

DneKTpryeckoe oJie. HanpsxénnocTts
ANEKTPUUYECKOTO OJIS. [TpuHIMI
cyneprnosuiuu.  JIuHMM  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA

4.1.6

PaGora cumnm  3IEKTPOCTATHYECKOTO  MOJS.

ITorennuan. PasHOCTE MOTEHITNAIOB

4.1.7

HpOBOIIHI/IKI/I U OUSJICKTPUKKU B IMOCTOAHHOM




4.2

JIEKTpUYECKOM  mosie.  Jluanekrpuyeckas

IIPOHULIAEMOCTh
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHACHCATOpa
TexHnyeckue  yCcTpOMCTBA:  AJIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBINA IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUU TOK. TOKU B

PA3JIMYHBIX CPEJJIAX

YcnoBus CyHICCTBOBAaHUA IIOCTOAHHOI'O

421 aNeKTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [locTostHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMNPOTUBIIECHUE. Y AEIBbHOE
o COITPOTHBIICHUE BEUIECTBA
494 [MocnenoBarenbHOE, napaiensHoe,
o CMEIIaHHOE COeIMHEHNE TIPOBOJHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoymns
4.2.5
— Jlenna
4.2.6 MONIHOCTb 3EKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (nanee — I/C) u
427 BHYTpPEHHEE COIMPOTHBIIEHUE MCTOYHHMKA TOKA.
o 3akon Oma it  TONHOM  (3aMKHYTOW)
anekTprueckoi remn. KopoTkoe 3aMbIkaHue
DJeKTpOHHAs MIPOBOJIMMOCTh TBEPIBIX
128 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHUS
o METaJlJIOB oT TEeMIEpPaTypHl.
CBepxnpoBOIUMOCTb
429 OnekTpuueckuii TOK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBoanuku. CoOCTBEHHAsI U TPUMECHAS
IPOBOJUMOCTb IOJYNPOBOAHUKOB. CBOHCTBA

p-n nepexoaa. [TomynpoBogHUKOBBIE TPHOOPHI

4211

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAsS JIUCCOLIAINSL.

DneKTpoan3

4.2.12

4.2.13

4.2.14

11 KUIIACC

Kon Koanposepsiemoro

pasaesa 3JIEMEHTA

DNEeKTPUYECKUI TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSATEIbHBIN
paspsan. PaznuynHbie TUIBI CaMOCTOSITEIHLHOTO

pazpsna. Monnus. [1nazma

Texnuyeckue  yCTpoMCTBa: amrepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC puOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBIH JTIO]L,
TEPMHUCTOPbI u (boTOpe3UCTOpHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AUOoA, ralJbBaHUKa

[IpakTnueckue paboThLI. N3yuenne
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenne OJIC UCTOYHMKA TOKa M €ro
BHYTpPEHHEro cornpotusnenus. HabmroneHnue

AIIEKTPOITH3a

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

4 DJIEKTPOAMMHAMUKA
##H#Par###MATHUTHOE TTIOJIE. DJIEKTPOMATI'HUTHAA UHAYKIUA
131 ITocTosuable MarHuThel. B3ammonelicTBhe
o MOCTOSIHHBIX MarHUTOB
4.3
MarauTtHoe moJie. BekTop MarHuTHOU
4.3.2 nHayKuud.  [lpuHnounm — cyneprosunu.

Jlunum wmarnutHOM wuwHAykuuu. Kaptuna




JUHUM  MAarHuTHOM  HMHAYKUHUH  MOJIA

HOCTOSIHHEIX MarHUTOB
MaruuTHOEe T10J€ MPOBOJHUKA C TOKOM.
KapTuHa nuHUI 1O JUIMHHOTO MPSIMOTO

IIPpOBOAHHMKA M 3aMKHYTOI'0O KOJIBLEBOI'O

433 MPOBOJIHMKA, KAaTYIIKH C TOKOM. OMbIT
Opcrena. BzaumoieiicTBrue NpoOBOAHUKOB C
TOKOM
4.3.4 Cuita Amriepa, €€ MOJTyJib M HalpaBJICHUE
Cuua JlopeHiia, €€ MOTyJib M HalpaBJICHHE.
JIBrokeHHWe  3apsHKEHHOM  4YacTHIbI B
435 OHOPOJHOM MArHMTHOM Tmone. Pabota
cuiibl JIopeHia
4.3.6 SIBneHune HNeKTPOMAarHUTHON UHAYKITUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKIIUU
OJ1C uHAyKIMU. 3aKOH 3JIEKTPOMArHUTHOM
438 unaykiun dapanes
BuxpeBoe »snextpuueckoe mnone. IC
WHIYKIMA B TIPOBOJIHUKE, JIBHKYIIEMCS
439 MOCTYNAaTeIbHO B OJHOPOJAHOM MarHMTHOM
oJie
4.3.10 [IpaBuso Jlenia
NHAyKTUBHOCTH. SIBI€HUE CAMOUHIYKIUH.
4.3.11
O/1C camonHayKIUN
DHeprusi MarHUTHOTO TOJSl KaTyIIKH C
43.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHuueckue yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHTEHI, AJIEKTPOMATHUTHI,
4.3.14
3JIEKTPOBUTATEb, YCKOPHUTEH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TICUb
[IpakTrueckue paboTHI. N3ydenue
4.3.15 MarHUTHOI'O TIIOJId KATYLIKH C TOKOM.

Uccnenosanne aOeliCTBUS  ITOCTOSHHOI'O




5.1

Mar"HuTa Ha paMKy ¢ TokoM. MccnenoBanue

SIBJICHUSA BHCKTPOMaFHHTHOﬁ HHAYKIOUN

KOJIEBAHM 1 BOJIHBI

#HHPart#H#MEXAHNYECKUE U 9JIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

KonebarensHass cucrema. CBoOOmHBIE
konebanus. [apmoHmueckue KojeOaHus.
Ileprion, wacrtora, amiumMTyaa ©  (asa

KOJIeOaHuM

512

5.1.3

[IpyxuHHBIM MasTHUK. MaTeMaTu4ecKuu

MasTHUK
VYpaBHEHHE TapMOHHUYECKHX KOJEOaHUM.

Kunemarnueckoe n JNHaAMHNYCCKOC

OIMCAHUE KONeOaTEIbHOr0 JIBUKECHUS

5.14

[IpeBpamenue SHEPIrUH pu
rapMOHUYECKUX KOJIEOAHHSIX. CBs3b
aMIUTUTY b KOJIeOaHui HCXOJHOU
BEJIMUMHBI C aMIUTUTYJaMH KoyieOaHUil e

CKOPOCTH U YCKOPEHUS

5.15

5.16

Konebarenbusiit  koHTYp.  CBOOOIHBIE
JJIEKTPOMAarHUTHBIE KosiebaHus B
UAeaJbHOM  KOJIEOATENIBHOM  KOHTYPpE.
AHanoruss MeXIy MEXaHMYECKHUMU U
AEKTPOMArHUTHBIMU KOJIe0aHUSIMHU.

®opmyna Tomcona

3akoH COXPAaHCHUA DHCPTUU B HUACAJIBHOM

KoJieOaTeIbHOM KOHTYPE

5.1.7

BriHyX/1eHHBIE MeXaHMUYECKHe KoJeOaHMs.
Pesonanc. Pe3onancnas KpHUBasl.
BoinyxneHHBIE JIEKTPOMAarHUTHBIE

KOoJIeOaHus.

5.18

ITepemennbiii  TOK.  CHHYCOUIATBHBIN

IIEPEMEHHBIN TOK.

5.19

MomHocTb [IEPEMEHHOTO TOKa.

AMIUIMTYAHOE W JEHUCTBYIOLIEE 3HAYEHUE




CHJIbI TOKA W HAITPAKCHUSA

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponuszBoacTso, nepenaya
U MOTpeOleHne 3JIEKTPUUYECKONH SHEPTUU.
DKOJIOTUYECKUE PUCKHU IPU IPOU3BOACTBE
BJIEKTPUYECKON SHEPIruu. Kynbrypa
HCII0JIb30BAHUS JIEKTPO3HEPTUU B

HOBCCI[HCBHOI‘/'I KHU3HU

Texaudeckue ycTpoicTBa: ceicmorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTpoICpcaad

[Ipaktuueckne pabotel. HccnenoBanue
3aBUCHUMOCTH IE€pHOJa MalbIX KosieOaHUI
rpy3a Ha HUTH OT JUIMHBI HUTH U MAacChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LeNu U3 TOCJIeI0BATEIbHO COEeIMHEHHBIX

KOHJIEHCATOPa, KaTyIlIKH U Pe3UcTopa

5.2

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexanuueckue BOJTHBI, YCIIOBHSI
pactipoctpanenus. I[lepuon.  CkopocTb
pacrpocTpaHeHHss W JUIMHA  BOJIHBI.

HOHepeLIHI)IC " IpOJ0JIBHBIC BOJTHBI

5.2.2

5.2.3

###Par#t# Nnrepdepenuus n nudpaxuus
MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTta Tona. TemOp 3Byka

5.24

5.25

DJIEKTPOMAarHuTHBIE  BOJIHBL. Y CJIOBUSA
W3JIy4eHUsI  DJEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenrtanust BektopoB E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC

CBoiicTBa  JJIEKTPOMArHUTHBIX  BOJIH:
OTpa)KeHHE, MPEJIOMIICHHUE, IOJIPU3AIINS,
mudpakaus, uHTtephepeHusa. CKOpPOCTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[xana 3JIEKTPOMArHUTHBIX BOJIH.

HpI/IMeHCHI/IC OJICKTPOMAarHuTHBIX BOJIH B




TEXHHUKE U OBITY

5.2.7

[IpuHUMNBl PaTUOCBI3U U TEJICBUACHHUS.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYIKAIOIIEH Cpeibl

5.2.8

TexHu4eckue yCTpPOWCTBA: My3bIKaJIbHBIC
MHCTPYMEHTBHI, YJIBTpa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIULMHE,
pamap,  paguUONPUEMHHUK,  TEIEBU30D,

aHTeHHa, tenedon, CBU-neup

5.3

##HPartH#OII TUKA

531

5.3.2

[IpsAMonnHETHOE PacIpOCTPAHEHUE CBETA
B OIHOpOJHOM cpene. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKECHUS
cera. [loctpoeHne n300pakeHuil B IJIOCKOM

3epKaje

5.3.3

Ilpenomnenne cBera. 3akOHBI IPEIOMIICHUS
CBeTA. AOGCOMIOTHBIN IIOKa3aTeb

MIPEIOMIIEHUS

5.34

[omuoe BHYTpEHHEE OTpPayKEHUE.
[IpenenbHBIli Yyrosa MOTHOIO BHYTPEHHETO

OTpaKEHUS

5.3.5

5.3.6

Hucnepcuss  cBeta. CIIOXKHBIH ~ COCTaB

6enoro ceera. L{Ber

Cobwuparoliiue ¥ pacceuBarolIne JUH3HL.
Tonkass nuH3a. DOKYCHOE pAaCCTOSHUE H
ONTHUYECKass  CHUJla  TOHKOW  JIMH3BL
[TocTpoenne n300paxkeHnii B COOMPAIOIINX
W paccenmBaronmx JuH3aX. Dopmyrna
TOHKOW JMH3bI. YBEIUYEHHUE, 1aBaeMoe

JINMH30M

5.3.7

[Ipenensr TPUMEHUMOCTH TEOMETPUYECKOU

OIITUKH

5.3.8

Wntepdepennust  ceera.  KorepenrtHsie

HCTOYHHUKH. VcaoBus HAOIIOAECHUS




MaKCUMYyMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(ba?;HbIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmuss  cera.  JudpakuuonHas

peméTKa. VcaoBue Ha6J'IIOI[CHI/I5I T'JIaBHBIX

5.3.9 MaKCHUMYMOB npu naJICHUN
MOHOXpPOMaTH4YECKOTO cBeTa Ha
T(PPAKIUOHHYIO PEIETKY
5.3.10 [Monspuzanus ceera
TexHudeckue yCTpOWCTBA: OYKH, JyIia,
¢doToanmapar, MNPOEKUHUOHHBIA amnmapar,
5.3.11 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
ONTHKA, T paKIMoHHas peméTka,
MIOJIIPOU T
IIpakTuueckue paboTHI. HN3mepenue
5310 nokasarenis npenomieHus. MccnenoBanue

CBOWCTB  M300pakeHMH B  JIMH3aX.

HabGmronenue qucnepcuu ceeta

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panubl TPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKHU. ITocTynatel TEOPUHU
OTHOCHUTEIIBHOCTH: VHBAapHUAHTHOCTh
MOZYJII CKOPOCTM CBETa B BaKyyMe,

MPUHIIUI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OOTHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BpEMCHU W  COKpalICHUC

JUTHHEBI

6.3

DHeprusi ¥ UMITYJILC CBOOOTHOM YaCTHIIBI

6.4

CBsi3b Macchl C JHEpPrued W UMIYIbCOM
CBOOOJTHOM YaCTHIBL. ODHEPTUs TOKOS

CcBOOOIHOI Y4aCTULIBI

KBAHTOBA ®U3UKA

#i#Par###3JIEMEHTBI KBAHTOBOU OIITUKU

7.1

711

®otonbl. Popmyina Ilnanka cBsA3u 3HEPrun




7.12

7.1.3

7.1.4
7.15

7.1.6

¢doroHa ¢ ero uactoTod. OHeprus u
UMITYJIbC (POTOHA

OTtkpeiTHE U uccaeaoBanue GoTodddekra.

Omeiter AT Cronerosa. 3aKOHEI
dhoTodrddekra

YpaBHeHue OUHIITEHA st
dotordpdekra. «Kpacnas TpaHUIa»
dhoTtodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOenena
XuMHYecKkoe AeHCTBHE CBETA
TexHUYEeCKUuEe yCTPOMCTBA: (POTORIEMEHT,

(dboTomaryuk, COJIHCYHAs Oarapes,

CBETOAHNO

7.2

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pesepdopna no uccnenoBaHUIO CTPOSHHUS

aToMa. HnaHeTapHas[ MOJCJIb aTOMAa

7.2.2

[Toctynatet bopa. Nznyuenue "
noryiomeHue (GOTOHOB TpU  Hepexoje
aToMa C OJHOTO YpOBHSA DJHEPIMM Ha
npyroi. Buasl ciektpoB. CnekTp ypoBHEN

SHEPrUH aToMa BOJIOPO/Ia

7.2.3

BonxoBrele cBolicTBa yacTuIil. BomHEBI e
bponns. KopnyckynsipHo-BOIHOBOM
nyanmu3M.  Jludpakius dINIEKTPOHOB Ha

KpucTtajuiax

7.2.4

7.2.5

CrnoHTaHHOE W BBIHYKJEHHOE HM3JIyYEHUE.
YCTpoiCTBO ¥ IPUHIIUI PAOOTEHI Jiazepa

TexHuueckue yCcTpOMCTBA: CIEKTPaIbHbIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  HaGmionenue

JIMHENYaTOro CeKkTpa

7.3

ATOMHOE AJ1PO




7.3.1

7.3.2

7.3.3

Metoapl HaONMIOAEHMST M pErUCTpaluu

OJIEMCHTAPHBIX YaCTHUI]

OTKpbITHE  PagUOAaKTUBHOCTH.  OIBITHI
Pesepdopna mo ompejaeneHH0 cocTaBa
paanoakTHBHOrO  u3iaydeHus. CBoiicTBa
anb(da-, OeTa-, TaMMa-u3rydeHus. BiusHue

PaaAuOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

OTKpeITHE  TPOTOHA U HEWUTpPOHA.
Hyxnonnas monens sigpa I'eiizenOepra —
WBanenko. 3apsan siapa. MaccoBoe 4HCIo

sapa. M3oTonsl

7.3.4

7.3.5

7.3.6

Anbda-pacna. DNEKTPOHHBIH "
NO3UTPOHHBIA  Oera-pacnan.  ['amma-
U3ITy4YeHUE. 3aKOH  paJMOAKTHBHOTO
pacrniaga

OHeprus CBS3M HYKIOHOB B  sJIpe.

Snepusie cunbl. Jledekt Macchl spa
SAnepuele peakuuu. JleneHue u CUHTE3

saaep

7.3.7

7.3.8

7.3.9

7.3.10

SnepHsiii peaxrop. TepmosinepHbIit
cuHre3. [IpoGneMbl ¥  HEPCHEKTHBBI
SIEPHOM  DHEPIreTUKU.  DKOJIOTMYEcKHe

ACIICKThI HﬂepHOﬁ SHEPTCTUKHA

DOneMeHTapHble  4YacTUIbl.  OTKphITHE
IIO3UTPOHA. @yH/1aMEHTAIIbHbBIE
B3aUMOJICVCTBHUS

TexHudeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, SAEpHBIM peakTop,
aToMHas boM0a

[Ipaktuueckne pabotsl. HccnenoBanue
TPEKOB YacCTHII (o TOTOBBIM

(dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro neba. CosBesnmus, spKue




3BéSIIBI, IIJIaHCTHI, X BUAUMOC NBUXKCHUC

8.2

8.3

Conueunas cucreMa. IlmaHeTsl 3€MHOM
TPYIIIBI. [ImaHeThI-rUradThl u ux
CHYTHI/IKI/I, KapJII/IKOBBIe IIJIAHCTHEI. MaJILIe

Testa CoMHEYHOH CUCTEMBI

Connne, ¢otochepa wu  armocdepa.

CoiHeuHas akTHUBHOCTH

8.4

Wctounuk sneprun CosHua u 3B€371

8.5

8.6

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PAIHyC, TEeMIIepaTypa,
ux B3alMOCBSI3b. Hunarpamma
«CHEKTpaNbHBII  KJIACC —  CBETHMOCTBY.
3BE3apl  IVIABHOW  IOCJIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBbY IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

###HPar###BHyTpeHHee  CTpoeHHe  3BE3N.
CoBpemeHHbIe IIPEJICTaBIICHUS 0
MPOUCXOXKJIEHNH U HBomouuu ConHia u

3BE3. DTanbl )KU3HU 3BE3I

8.7

8.8

Mneunsii  Ilyte — Hama [anaktuka.
CnupanbHasgs  cTpykrypa  [amakTukwy,
pacnpenenenue 3BE3N, Trasa W [BUIH.
Ilonoxxenne u nBuxenne ConHua B
lanaktuke. [lnockas u  cdepuyeckas

noacucTeMsnl I'ajJakTuKU

Tunel ramaktuk. Paguorajaktukn H

KBa3apbl. UEpHBIE ABIPHI B SAPaxX TaJaKTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaO6na. Pasz0eranue rajiakTHK.
Bo3pact u panuyc BcenenHoil, Teopus
bonpmoro B3peiBa. Mogens «ropsueu

Bcenennoi». PenukToBoe usinydeHne

8.10

MacmrtabHast ~ cTpykTtypa  Bcenennoii.
Meraramaktuka. Hepeménubie mpoOaemMsl

aACTPOHOMHHU




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

1) ®wusuka. 10 knacc. :yueonux/ I'.51.Mskuies, b.b. Byxosiies, H.H.Corckuii. — [IpocBenienue,
2020;

2) @wusuka. 10 knacc. :yueonuk/ I'.SI.Msikumies, b.b. Byxosies, B.M.Yapyrun. — [IpocBeinenue,
2020

METOAUYECKHUE MATEPHUAJIBI J1Sd YUUTEJA

1) [Moypounsie pa3padoTku o ¢pusuke, 10 ki1./ B.A.Bonkos, Bako, 2018

2) [Moypounsle pa3zpaboTKu 1Mo (husnke, yHUBepcaabHoe n3aanue, 11 xin./B.A.Bonkos, Bako, 2018
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1) Bubmuoreka LIOK https:/m.edsoo.ru/ffOc8f6c

2) Bubnunoreka LIOK https://m.edsoo.ru/ff0d1784

1) https:/fizzzika.narod.ru/

2) https://resh.edu.ru/

3) https://school.nso.ru

4) https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
5) https://sdamgia.ru/

6) https://www.prodlenka.org/

7) https://myschool.edu.ru/
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