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INOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usmke ©6a30BOro ypoOBHS Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJOXEHUN M TpeOOBaHUHN K pe3ylbTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTelIbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Takxke ¢ yudéroM (enepaibHOM paboyell mporpaMMmbl BOCHUTAHUS U
KOHLIETIIIUMA TIpernojiaBanusl ydeOoHoro mnpeamera «Pusmka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanun, peannu3yoIuX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

ConepxaHue mporpaMMmbl MO (U3MKE HAMpaBieHO Ha (QOpMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydaromuxcs 10-11 kimaccoB mnpu
oOydeHnH UX (u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESATEIBHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpEIMETHBIM pe3ybTaTaM
OOy4eHHMs, a TaKXKE YUYUTHIBAET HEOOXOAMMOCTh PEATM3AIUU MEXKIPEIMETHBIX
CBs3ell (UBMKU C €CTeCTBEHHO-HAy4YHBIMU YyUE€OHBIMU TMpeaMeramu. B Hel
ONPEENSIOTCA OCHOBHBIE LIENM M3y4YeHUs (PU3MKUA Ha YPOBHE CPEAHEro OOLIEro
o0Opa3oBaHus, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (PM3HKHU: JINYHOCTHBIE,
MeTarnpeIMEeTHbIC, IPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma o (hu3uke BKIIIOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHS Kypca PU3MKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI 110 T'0/1aM O0Y4YCHUS;

e cojepxkaHue yueOHoro npeaMera « Ou3ukay mo rogam oOydeHuUs..

du3znka Kak Hayka o HauOosiee OOIIMX 3aKOHax MPUPOJbI, BBICTyHas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA] B CHCTEMY
3HaHHUM 00 okpyskaroriem Mupe. [IIKombHbIN Kypc GU3UKHA — CHCTEMOOOPa3yOIIHiA
JUUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, TOCKOJILKY (DU3MYECKUE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB U SIBJICHUHM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3myeckoir reorpaduei u actpoHomuei. Mcmonb3oBaHME W aKTHBHOC
npuMeHeHue (OU3MYECKUX 3HAHUM  OMpeAeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJYYEHUs] HOBBIX MaTepHaliOB C 3aJlaHHBIMH CBOMCTBAMHM W JPYTHX.
N3yuenne ¢u3nMKu BHOCUT OCHOBHOW BKJaJ B (OpPMHUPOBAHUE ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa oOydaronuxcs, B (popMuUpoBaHHME YMEHHUA MPUMEHATH
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU YI€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢usuku uisi YpOBHS cpeaHero oOmiero o0pa3oBaHHs
MOJIOKEH PA HUJEH, KOTOpPhlE MOXKHO paccMaTpUBaTh Kak MPUHIUIBLI €ro
MOCTPOCHHSI.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBMU C HEW MaTepuail Kypca (QU3HKU
oObeaUHEH BOKPYr (Qu3nueckux Teopuil. Benymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
ToJe.

Hoes eymanumapuzayuu. EE peanmzanus mpeanosiaraeT MCMOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3M Pa3BUTHUSA
¢uzukn ¢ pa3BUTHEM OOIIECTBAa, a TakKkKe C MHPOBO33PECHUECCKUMH,
HPaBCTBEHHBIMHU U IKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoesa npuxnaonoti uanpasnennocmu. Kypc (usuku —mpeanosiaract
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKESHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamus3yeTcss TOCPEJICTBOM BBEICHUS JJIEMEHTOB
COJIep>KaHMs, TOCBAIIEHHBIX OSKOJOTHYECKUM TMpoOJjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JIeM PalMOHATIBFHOTO TIPUPOIOTIOIB30BAHUS U IKOJIOTHIECKOW 0€301TacCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (PU3MKH Ha YpOBHE CpPEIHEro OOIIeTo
oOpa3oBaHus SBISAIOTCS (pusmdeckue Teopuu (HOopMHUpOBaHHUE MPENCTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKOU TeOpUu, poiu GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTABICHUSAX O TPHUPOAE, T'pPaHHIAX
MPUMEHUMOCTH TCOPUH, IS OIHUCAHUS ECTCCTBEHHO-HAYYHBIX SIBICHHUA W
IIPOIIECCOB).

CuCTeMHO-IeSITeIbHOCTHBIN TOAXO0A B Kypce (PU3MKH peamusyeTcsi Mpexe
BCETO 3a CYET OpraHU3AIMH DKCIICPUMEHTATBHOU ACATEIHHOCTH OOYYarOIIMXCA.
Jnst  Ga3oBoro ypoBHsS Kypca (U3MKHM — OSTO HCIOJH30BAaHUE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JOKCICPUMEHTOB M J1a0OpaTOpHBIX padorT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOMIUN CHUCOK yUYEHUYECKHUX
MpaKTUYECKux paboT. BrijeneHne B yka3aHHOM TepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS ©M  OIICHKH, OCYIICCTBISETCS YYaCTHUKAMHM
o0pa3oBaTEIBLHOIO TMpollecca MCXOJS U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  oOecneumBaeTcss OBJIAACHUC
OOYYarOIIMMUCS YMEHUSIMUA TPOBOJIUTh KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEJIMYMH ¢ TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEIIOKCHHBIX THITOTES.

Bonbioe BHUMaHWE YAENACTCS PEIICHUI0 PACUETHBIX M KAaYeCTBEHHBIX
3anay. IIpu 3TOM AJyig pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJIaHHOMN (PM3UYECKON MOJIENBIO, TTO3BOJISFOIINE MPUMEHSITh H3yUYCHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasieia Kypca, TaK U HHTETpUpPYS 3HAHUSA U3
pasHbIX pas3zaenoB. [lJid KaueCTBEHHBIX 337a4 NPUOPUTETOM SBIISAIOTCS 3aJlaHUs Ha
OOBSICHEHHE NpPOTEKaHUsl (U3NYECKUX SBJICHUH M IPOLECCOB B OKpYXKarolleu
XKU3HU, TpeOyromue BbIOOpa (U3MYECKOM MOJAEAM JUIs CUTyallud IPAKTUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TpedoBanusiMu PI'OC COO k MarepuasbHO-
TEXHMYECKOMY OO€CIeYeHHI0 Y4eOHOro mpolecca 0a30BbI YypOBEHb Kypca
($U3MKN Ha YPOBHE CPEIHErO 0011ero 00pa3oBaHus JOHKEH U3Y4aThCsl B yCIOBHSIX
IpEeIMETHOr0 KaOuHeTa (PU3UKU WM B YCIOBHUSIX MHTETPUPOBAHHOIO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOro Hukia. B kabuHere (QU3UMKU TOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe O0OOpyIOBaHUE [Ji BBHIMOJHEHUS YKa3aHHBIX B
nporpamme no (U3HKE YYEHHMYECKUX MPAKTHYECKUX padOT U JIEMOHCTPALMOHHOE
obopynoBaHue.

JleMOHCTpallMOHHOE  000pyAoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEUHCICHHbIX B MporpaMMe 10 (DU3MKE KIIIOYEBBIX JAEMOHCTpalUUd s
UCCJIEIOBAHMUS  M3Yy4YaeMbIX  SIBJIEHMH M  MPOLIECCOB, JMIUPUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHECHUH.

JIaGopatopHoe 00OpynOBaHUE [UIsI YYEHUYECKMX MPAKTUYECKUX padoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeYMBaeTCsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX OOydamomuxcsi. TemaTHuecKue KOMIUIEKThI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITh TIOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BaHNUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUil.

OCHOBHBIMU LIETIAIMH U3YYeHUS! GUZHKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOBaHHE HHTEpeca M CTPEMJICHUS OOYyYarolMXcsi K HAYYHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CITOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHKE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHME Hay4YHOIO MHUPOBO33PEHHUS KaK pe3yjibTaTa HW3y4YeHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (¢dopMmupoBaHHE yYMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTeIbCTB;

e (opMupoBaHHE MpPEACTAaBICHUN O poiu (U3UKU IS Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTxkeHre 3TuX 1elield oOecreurnBaeTcsl peleHueM CIeAYIOIUX 3aady B

IpoLEecce U3yYeHUs Kypca (U3UKHU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBl  3HAaHUK 00  o0muXx  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIIOUAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJAMHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUNW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B TNPUPOAEC U JUISl TNPUHATUA
MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

e OCBOGHME CIOCOOOB pEIIEHUs pPa3IUYHbIX 337a4 C SBHO 3aJlaHHOMN
bu3znueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TMOHMMaHUE (PU3UYECKUX OCHOB U MPUHILMUIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, MX BIMSIHUS HAa OKPYKAIOLIYIO
cpeny;

e OBJIAJICHUE METOJAMH CAaMOCTOSITEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHaln3a W HMHTEpIpeTanud uHbOopMaIu,
OIpPEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI JJI Pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATENBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenune ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpEIHErO OOIIETro
oOpazoBanus orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 gacoB (2 yaca B HEJICIIIO).

[Ipeasnaraempiii B mporpamMme 1o (U3MKE NEpeueHb JTa0OpaTOPHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [€JaeT BBIOOP
poBeNeHusT J1abOpaTOpHBIX pPabOT M OMBITOB € YYETOM HMHAMBUAYATbHBIX
0COOEHHOCTEM 00yUarOIUXCSl.



COAEPXKXAHUE OBYYEHMUSA
10 KITACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOI'O MO3HAHMS

®usuka — Hayka o npupoxae. HayuHble mMeToAbl NMO3HAHUSA OKPYKAOLIErO
mupa. Ponbp DJKCriepuMeHTa W TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (u3nyUecKux SIBICHUM M mpoueccoB. HaydHble rumoressl.
®dusnueckre 3aKOHbI U TEOpUH. ['paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u Mecto ¢u3uku B (HOpMHPOBAHWM COBPEMEHHON HAay4YHOW KapTHUHBI
MHpA, B PAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W LHUQPPOBbIE HU3MEPUTENIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHHe. OTHOCUTENBHOCTh MEXAHUYECKOI'O JIBUXKCHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemenienue, CKOpPOCTh (CpeaHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMM HAa OCU CHUCTEMBI KOOpIWHAT.
ClioxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOIHMHEHHOe nBmwkeHue. [ 'paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U [EepEeMENICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobosHOE majieHue. Y CKOpeHHue CBOOOTHOTO MaICHHMSI.

KpuBonmuuennoe  nBuxkeHue. J[BMKEHHME  MarepualbHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA W TPAKTUUYECKOE TPUMEHEHUE: CIUIOMETP,
JBI)KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPAIUs KMHEMATUUYECKUX XapaKTEPUCTUK
JIBU>KCHUSI.

[IpeobpazoBanue IBMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue aBuxkeHusi Tena, OpPOIIEHHOTO MOJ YIiOM K TOPU30HTY U
TOPU3OHTAIILHO.



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue ckopocTH npu ABUKEHHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne HEPAaBHOMEPHOTO ABWKECHHS C LIEJIbIO OMNPENEIICHUS] MTHOBEHHOMN
CKOPOCTH.

HUccnegoBanne COOTHOLICHUST MEXAY ITyTAMH, MPOWUJICHHBIMUA TEIOM 3a
MOCIICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue nBmxeHus Teaa, OpoIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocutenvsHOcTH  [aymes.  IlepBbii  3akoH  HbroroHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cuil. Bropoi 3akon Herotona
JUIs. MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectd. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoyibxkeHus, kadeHus). Cuia tpenus. Cyxoe
Tpenue. Cusa TpeHus: CKOJbKEHUS U cuiia TpeHus nokos. Koadduruent tpenus.
Cuna conpOTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpamnaTesibHOE IBI)KEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llneyo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE TPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepLUMH.

CpaBHeHUE Macc B3aUMOACHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cu.

CiioxeHune Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMaIluu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U MMAJICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

YcnoBus paBHOBECHUs TBEPIOTO Telia. BUibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Nzyuenne aBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariui.

UccnegoBanne yciaoBHl pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILICHHUS.

Tema 3. 3aKonwl coxpanenus 6 MexaHuke

NmMmnynbc MartepuaibHOM TOYKH (Te€na), CUCTEMbl MATEPHUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTruBHOE IBUXEHUE.

Pa6Gora cuibl. MOIITHOCTH CHJIBL.

Kunernueckass sHeprus MarepuaibHO TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

[ToreHunanbHas SHEPrUsl. [ToreHunanbHas SHEPTHS yIpYro
nepopmupoBaHHoil  mipykuHbl. [loTeHnManbHass 3HEprust Tela  BOJIU3H
ITOBEPXHOCTH 3€MIIH.

[loTenmuanbHple W HENOTEHIMAIbHble  cuibl.  CBsi3b  paboOTHI
HEMOTECHIMAIBHBIX CUJI C M3MEHEHUEM MEXAaHMYECKOM JHEPrUHM CHCTEMBI TElL
3aKOH COXpAHEHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue v Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo mOTEHIIUAEHOM SHEPTUHN B KHHETHYECKYIO U 00paTHO.

Vuenuueckuii axcnepumenm, nabopamopuvie pabomol

N3yuenne abCoOMOTHO HEYNPYTroro yaapa C MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOTHl CHJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW SHEpPruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. Mogiexkyasipaasi pusuka v TepMOAUHAMHUKA
Tema 1. Ocnogvl Mo1EKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUIl BelIeCcTBA. MOJIENN CTPOCHUS Ta30B, XUIKOCTEH U
TBEPJBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojenei. Macca u
pa3mepsl Monekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TennosBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanbHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUH HACAIbHOrO raza. AOCOJIOTHas TeMIeparypa Kak Mmepa
CpEIHEN KWHETHMYECKON SHEPruy TEIUIOBOrO NBWKEHUA dacTul rasza. [llkana
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHaeneeBa—KiamnepoHa.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpencTaBiIeHHE M30MPOILIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHE BEHIECTBa, (oTorpapuu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpiTel 0 AP GY3UN KUAKOCTEN U Ta30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogens onbita ITepHa.

OnbIThI, JIOKa3bIBAOIIUE CyILIECTBOBaHUE MEXMOJIEKYJIIPHOTO
B3aNMO/ICHICTBHSL.

Mopaenb, WUTIOCTpUpYIOIIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCYa.

OnbIThl, WUIIOCTPUPYIONIME YPAaBHEHUE COCTOSIHUSA HWJICAaJbHOTO Trasa,
U30IPOLIECCHI.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

OmnpeneneHne mMacchl BO3[lyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE HM3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEK/y MTapaMETPaMU COCTOSTHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoanHamMuueckass cucteMa. BHYTpPEHHSSI SHEPrus TEPMOAUHAMUYECKOU
CUCTEMBI U criocoObI €€ n3meHenus. KonmnuecTBo TeIIOTH U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJeallbHOrOo  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEILIECTBA.
KonuuecTBO TEMIO0THI pH TEIIONEpeaaye.

[lonsatue 00 amguabatHOM mporecce. [lepBbli 3aKOH TEPMOIMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3ompolieccaMm. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MPOIeccoB B MPUPO/IE.

TeruioBpie  MammHbl.  [IpyHOMOBI  OEUCTBUSA ~ TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEpPrUM B TEINIOBBIX MamuHax. KosdduuueHT mnosie3Horo
nevctBus TemwtoBoi mamwmHbl. [{ukn KapHo m ero ko3¢ @uIMeHT MOoIe3HOTO
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEH HSHEprud Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKK U3 OYTBUIKM MO/ JACHCTBHEM CXKAaTOTO BO3/AyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHne BHYTpEeHHEN HEpruu (TeMIlepaTyphl) Tela Mpu Terionepeaaye.

OnpiIT 1O anuabaTHOMYy pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CrOpaHusi, PpEaKTUBHOIO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3Mmepenue yaenbHOM TEI0EMKOCTH.

Tema 3. Azpezammusle cocmoanusn eewiecmea. Dazoevle nepexoonl

[Tapoo6pa3oBanue u koHjaeHcanus. Vcrnapenue u kuneHue. AOCONIOTHAsS U
OTHOCHUTEJIbHASI BJIAXKHOCTH BO3Ayxa. HachlllleHHBIA map. YaelbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JABJICHUSI.

Teépnoe Teno. Kpucranmnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHue TEmI0BOro OanaHca.

TexHuyeckre yCTpPOMCTBA W NPAKTUUECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpPHaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHM>XKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanus U IIaBJIeHUs KPUCTAJUIMYECKOTO BEIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii soxcnepumenm, nabopamopusie pabomol

N3mepeHne 0THOCUTENBHOMN BIAKHOCTH BO3IyXa.

Pa3znen 4. JnexkTpoanHaMuKka
Tema 1. dnekmpocmamuka
DJIeKTpU3alMs Tel. ODJEKTpUUECKUil 3apsia. JlBa BHIAa JJIEKTPUYECKUX
3apsanoB. [IpOBOJHUKM, TUANEKTPUKKA W TOJYIPOBOAHUKU. 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO0 3apsija.
B3aumogeiictBue 3apsinoB. 3akoH KynoHa. To4yeuHbIi 31EKTPUUECKUI 3apsil.
Onextpuyeckoe mnoae. Hanpsyk€HHOCTh 3nekTpuueckoro mnons. IIpuHoun



CYyHEPIO3ULUN BJIEKTPUUYECKUX MOJIeU. JIMHUM HanpsHKEHHOCTH DJIEKTPUYECKOTO
TOJIA.

Pabora cun  anexrtpocratmueckoro  mnois.  [lorenmman.  PasHocTh
NOTEHUHUAIOB. [IpOBOMHMKM W JUANEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnexktpoémkocTh. KoHaeHcatop. DNeKTpOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: 3SIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3allluTa, 3a3eMJICHHE DJIIEKTPONpPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNmapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIIUI IEUCTBUSA AIEKTPOMETPA.

B3auMoelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOWIAIN
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIAEHCATOPA.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuit mox. Toku é paznuunvix cpeoax

ONEKTPUYECKH TOK. YCIJIOBUSA CYIIECTBOBAHMS DJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuna Toka. [IoCTOSTHHBIN TOK.

Hanpsixkenune. 3akon Oma 151 ydacTka UEIu.

DIIEKTPUYECKOE CONPOTUBJICHUE. YIENBHOE CONPOTHUBIICHHE BELIECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEAMHEHHE TPOBOIHUKOB.

PabGora oamexktpuueckoro Toka. 3akoH JDxoyms—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIXKYIIAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3axoH OMa Jy1st TOJIHOM (3aMKHYTO#) 2JIeKTpuueckoi 1enu. KopoTkoe 3aMbIKaHueE.

ONEeKTpOHHass  MPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNEeKTpUYECKU TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKN. CobcTBeHHast 151 MpUMeCHast MIPOBOAUMOCTD
noJIynnpoBogHUKOB. CBocTBa p—N-niepexoa. [omynmpoBoIHUKOBBIEC TPUOOPHI.

ONeKTpUYecKHuid TOK B  pacTBOpax M pacIulaBax  AJIEKTPOJIUTOB.
DNEKTPOIIUTHYECKAS] UCCOLMALIMS. DIIEKTPOIIU3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpOMCTBAa M NPAKTUYECKOE IPUMEHEHHE: aMIEepMETp,
BOJIbTMETP, PEOCTaT, MCTOYHMKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JAHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIIN MO0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuibl TOKa U HapsKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS UUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CmenanHoOe COeTMHEHUE IPOBOAHUKOB.

[IpsmMoe w3MepeHue dSIeKTpoABMKYyIIeH cwibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCUMOCTB COITPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB IIEKTPOIUTOB.

HckpoBoit pa3psia 1 IPOBOAMMOCTB BO3yXA.

OnHOCTOPOHHSSA TPOBOAUMOCTD JUOA.

Yuenuueckuui sxcnepumenm, nabopamopnvie padomol

N3ydeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3IeKTpOABUKYILEH CHIIBI UCTOYHHKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBJIIEHUS.

Habnronenue snektponnsa.

MesknpeaMeTHbIE CBSI3U

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kiacce oCylIecTBIsSE€TCS C
Y4ETOM COJIEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMHM MaTEMaTUKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBIEHWE, Hay4yHbId (akKT, rurnoresa, (Qu3nyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penieHHMe CHUCTEMbl YpaBHEHMH, JIMHEHHas (QyHKUus,
napabona, runepOosia, Ux rpauku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanudyeckoe JBHKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEII00OMEH JKMBBIX OPraHU3MOB (BHU[bI TEIUIONEPEAAuH, TEIUIOBOE PaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TN, XKUAKOCTEH M



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJMTHYECKAS IMCCOLMALINS,
raJIbBaHUKA.

l'eocpaghus: BIaxXHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABMXKEHHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUSA B TEXHUKE, NOALIMIIHUKY, MCIOJB30BAHUE 3aKOHA COXPaHEHHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JPYTrHE), JABUIATElb BHYTPEHHEIrO
CrOpaHus, mapoBasi TypOHHA, OBITOBOW XOJOIMUIbHHUK, KOHIUIIMOHED, TEXHOIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHUCJIE HAHOMATEpPUAlIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJICHUE 3IIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbBIC pUOOPBHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. JnekTpoauHamMuKa

Tema 3. Maznummnoe noe. I1eKmMpoOMazHUMHASA UHOYKUUA

IlocTossnHble  MarHuThl.  B3auMoaeHCTBHE  MOCTOSIHHBIX ~ MarHHUTOB.
MarnutHoe mosie. Bektop MarHuTHOW WHAYKUMHW. [IpyuHOMIT Ccyneprio3unuu
MarHUTHBIX MoJiek. JIMHMKW MarHUTHOM WHAYKIUU. KapTuHa JMHUN MarHUTHOU
MHIYKIAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOe T1OJie TPOBOJHMKA C TOKOM. KapThHa JMHUNA HMHAYKIWA
MAarHWTHOTO TIOJIA JUIMHHOTO IIPSIMOrO IMPOBOJHHMKA W 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. B3anmoaelicTBre TpOBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOJlyJib U HallPaBJICHHE.

Cuna Jlopenua, €€ MOIyJIb U HaIlpaByieHUE. [[BUKEHUE 3apSKEHHON YACTUIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBiieHME DNEKTPOMArHUTHOW MHAYKUMH. [lOTOK BEKTOpa MAarHUTHOMU
MHOYKIUAHW. OJIEKTPOABIKYIAS CWia HWHAYKIMU. 3aKOH JJEKTPOMarHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsnexkTpuueckoe Tmosie. DJIEKTPOJBIXKYIIAS CUJa HUHAYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM IOJIE.

IIpasuno Jlenua.

NuaykTuBHOCTB.  SIBIEHME CAMOMHIYKIMU. OJIEKTPOABIKYILAS — CHJIA
CaMOWHIYKIIUH.

DHEeprusi MAarHuTHOT'O TOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA W MPAKTHUYECKOEC MPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTBI, JJEKTPOJBUIATENb, YCKOPUTEIH >SJIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOTO IMyYKa MATHUTHBIM TTOJIEM.

JIuHMM UHYKIIUY MarHUTHOTO TMOJIS.

B3aumMozgeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHa Ha HOHBI AJEKTPOJIUTA.

SBNeHNE SIEKTPOMArHUTHOW UHIAYKIUU.

IIpaBuio Jlenna.

3aBUCUMOCTh SJIEKTPOJBUKYIIEH CUIbI UHIYKIHU OT CKOPOCTH HU3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBNEeHNE CAMOUHTYKIINH.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3ydeHne MaraHuTHOTO MOJISI KATYIIKH C TOKOM.

Hccnenoanue neicTBUs MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Pa3nen 5. Kosie6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 3neKmpomazHuUmMHbvle KO1e0anus

Konebarenbnass  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUSI.
["apmonnyeckue kosnebanus. [lepuon, yacrtora, amrummryga u (aza xoseOaHUM.
[Ipy>XMHHBIN MasTHUK. MaTeMaTUYECKUN MAsTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHMYECKUMHU U
ANEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akOoH coXpaHEHUs
SHEPIruM B UJI€aTLHOM KOJIe0aTeIbHOM KOHTYpE.

[Ipencrapiienue o 3aryxaromux KojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKUE
KoJeOanus. Pezonanc. BeiHYKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

Ilepemennsbiii  ToKk. CUHYyCOMAAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPsIKEHUSI.

Tpanchopmarop. IIponsBoacTBO, nepeaadya U MOTpeOICHUE ANEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPHU MPOU3BOJICTBE IEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKa, TUHUU dJIEKTpornepeay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJieOaTeNbHOW cHCTEMbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaGnronenue 3aTyxarommx KoJaeOaHmii.

HccnenoBanne CBOMCTB BBRIHYKJICHHBIX KOJICOAHUIA.

Hab6nronenue pesonanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUS] OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHanc mnpu mocrmenoBaTENTbHOM — COCIMHEHWHM PE3UCTOPA, KaTYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens JIUHUY JIEKTPOINEPENAYN.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomoi

HccnenoBanue 3aBUCMMOCTH TIEPHOJa MaJbIX KoJieOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

UccnegoBanne TmEepeMEHHOT0 TOKa B LEMA W3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbsLE 60JIHbL

MexaHnueckue BOJHBI, ycloBUs pacnpocTpaneHus. llepuon. CkopocThb
pacnpocTpaHeHuss W JiuHa BOJHBL. [lomepeyHble W MPOJOJNBHBIE BOJIHBI.
HNuTepdepenHius u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3TYyUEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpeJIoOMJICHUE, ToJsipu3anus, Iudpaxuus,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIkana 37€KTPOMArHUTHBIX BOJIH. [[puMeHEHuEe 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIBI paIuOCBSI3U U TENEBUACHUS. Pagnonokaiusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUAarHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCTpaHEHHE MTONEPEYHBIX U MTPOJIOIBHBIX BOJIH.

Konebumromieecst Teo Kak UCTOYHHK 3BYKa.

HabGnronenue otpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue unrepdepenimu u mudpakiinn MEXaHUIECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOW U
4acTOTOM KosieOaHUM.



Hccnenoanue CBOMCTB  DJJICKTPOMArHUTHBIX  BOJH: OTpaXk€HHUE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. lIpsMonuHelHOE pacnpoCcTpaHEHUE CBETa B
ogHopoaHOU cpene. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpakeHUs cBetTa. [locTpoeHne n300pakeHuid B
IJIOCKOM 3€pKaJe.

[Ipenominenue cBeta. 3aKOHBI MpeTOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yroa MNOJIHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus cseta. CiioxHbIi cocTaB O0enoro cseta. L[Ber.

CobOuparouue u pacceuBaromve JMH3bl. Tonkass nmH3a. DokycHoe
pacCTOsIHME W ONTHYECKash Cujla TOHKOM JuH3bl. IlocTpoeHue nzoOpaxeHUil B
coOuparolux U paccerBaromux JuH3ax. dopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOUN ONITUKH.

BonnoBas ontuka. Wurtepdepenuusi cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOIEHWS MAaKCUMyMOB M MHUHHMYMOB B HHTEp(EpPEHIIMOHHOU
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YCIoBUE HAOMIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpU MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHWE: OYKH, JYIIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaT, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

IIpssMONMHENHOE pACIPOCTPAHEHUE, OTPAKEHUE W IPEIOMIICHHE CBETA.
OnTuyeckue mpuOopsI.

[TomHOe BHYTpEeHHEE oTpaxeHue. Moaens cBeToBoAA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue narepdepeHImm cBera.

Ha6nronenue nudpaxiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUIBIO PU3MBI.

[Tony4yenue cnekTpa ¢ TOMOUIBIO AUPPAKIUOHHON PEIIETKY.

HaGnronenue nossipusaiuu cBeTa.

Vuenuueckuii oxcnepumenm, nabopamopusie pabomol



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHU B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeIMAJILHOI T€OPUU OTHOCUTEIbHOCTH
['pannnpl  OpUMEHMMOCTHM  KJIAcCMYeckorm  Mmexanuku.  [locTynarsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTVHBI.
DHEPrus U UMITYJIbC PEASATUBUCTCKON YACTHUIIBI.

CBsI3p MacChl C JHEPrUEH U UMITYJIBCOM PEIIATUBACTCKON YaCTULIbL. DHEPTU
IIOKOSI.

Pasznen 7. KBantoBas pu3zuka

Tema 1. Dnemenmol K6AHMOBOI ONMUKU

®otonbl. opmyna [Inanka cBs3u 3HEprum (HOTOHA C €ro0 YACTOTOW. DHEPrus
U UMIyJbC (pOTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dbororddexra. YpaBHenue DiinmreitHa s gotorddekra. «KpacHas rpaHuna»
dboTorddekra.

JlaBnenue ceera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpOMCTBA M NPAKTUUECKOE MPUMEHEHHE: (POTOIJIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTAaHOBKE C IIMHKOBOM IIJIACTUHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoTodddekra.

Ceeroguo.

Conneunast 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHurO o -4acTHIIL.
ILmanerapnas mozens aroma. llocrymarel bopa. M3nydeHwe W MOrJolieHUe
(GOTOHOB MpU TMEpexojie aToMa C OAHOIO YPOBHS SHEPruU Ha Jpyrod. Bumbl
cneKTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonnoBeie cBoiicTBa yactui. Bonnsl ae bpoinsa. KopnyckynsipHO-BOITHOBOM
JTyaTnu3M.

CHoHTaHHOE U BBIHYXJEHHOE U3TyUYEHUE.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu
Monuens onbita Pesepdopna.
OnpeneneHre AMHBI BOJIHBI J1a3epa.
Hab6nronenue nuHeRvaTsix CIIEKTPOB U3TYUYEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomol
Habmoienne nuHeiuaToro crnexTpa.
Tema 3. AmomHnoe a0po
OKCIEpPUMEHTBI, JOKA3bIBAIOIIME CII0OKHOCTh CTPOEHHUS sapa. OTKpbITHE
paguoaktuBHOCcTH.  OmbiThl  Pesepdopma 1o ompespenieHHI0  cocTaBa
paanoakTuBHOrOo wu3nydyeHus. CpoiictBa anbda-, OeTa-, ramMma-U3JIy4EHUS.
BnusHne pagroaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHEe NpoTOHAa U HelTpoHa. HyknonHas mopens sanapa I'eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anbda-pacnaa. ONEKTPOHHBIH M MO3UTPOHHBIA Oera-pacmnan. [amma-
U3JydeHHe. 3aKOH paIMOaKTUBHOTO pacraja.
DHeprus CBA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jledekt Macchl sapa.
Anepnsbie peakuuu. Jlenenue u CUHTE3 AaEP.
Anepnsbiii peaktop. TepmosiaepHsiii cunTe3. [IpobOieMbl U MEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IIE€PHON SHEPTETHUKHU.
DneMeHTapHble YacTUlbl. OTKPBITHE NO3UTPOHA.
MeTtoabl HAOTIOEHUS M PETUCTPALIUU AIEMEHTAPHBIX YACTHIL.
@dyH1laMeHTalIbHbIE B3aUMOJEHCTBUA. EAMHCTBO (hU3MvecKoil KapTHHBI MUpA.
TexHHUecKre yCTpocTBa U MPAKTUUYECKOE NMPUMEHEHHE: TI03UMETpP, KaMepa
Buinbcona, simepHbIil peaktop, aToMHasi 6omoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIIHUX YaCTHUL.
Vuenuueckuii soxcnepumenm, nabopamopuvie padomol
UccnenoBanue TpekoB yacTHil (10 roTOBBIM (oTorpadusim).

Pa3znen 8. Di1eMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Otamnbl pa3BuTHs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bupn 3Bé3gHoro neba. Co3Be3ausi, spKkue 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBVDKCHUE.

CoiHeuHast cucTeMa.

Connne. ConHeuHas akTHMBHOCTh. Mcrounuk sHepruum CojHula U 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpadbHBIM Kjacc —
CBETUMOCTB». 3BE31IbI TJIABHOM ITOCJIEIOBATEILHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» MJI1 3BE3]] TVIABHOM MOCIEA0BATEILHOCTU. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUHM U 3Boatounu CosHIa U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u npwxenue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. YEpHbIE NBIPHI B sApax
TaJIaKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06:ma. Pazberanue ranakTuk.
Teopus bonblioro B3peiBa. PEMKTOBOE U3ITyUYECHHE.

MacmradHas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaGnroneHust HEBOOPYKEHHBIM TJIa30M C KCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUN JJI1 ONPENENICHUs MOJ0XKEHUSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1us CEeBEPHOro MOJIYIIapus U IPKUE 3BE3/BI.

Ha6nronenus B reneckon JIynsl, minanet, Mnegnoro [TyTu.

O0o0maroniee NOBTOPeHUE

Ponp ¢Qusuku u acTpoHOMHUHM B HKOHOMHUYECKOH, TEXHOJOTHMYECKOMH,
COIIMAILHOM M 3TUYECKOU cepax AesaTebHOCTU YEIOBEKA, POJIb U MECTO (PUBHKHU
¥ aCTPOHOMHUHU B COBPEMEHHOMN HAay4YHOU KapTHUHE MUPA, pOJib (HU3UUECKON Teopuu
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (PU3NYECKON KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MUpPA B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesknpeaMeTHbIE CBS3U

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3€M C KypCaMH MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (pakT, rumoresa, (puanyeckas BeIUYHMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUE CHCTEMBl YPAaBHEHHUHW, TPUTOHOMETPUYECKHE
(GYHKIIMHM: CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO, BEKTOPHl U MX IPOEKIMH HA OCU KOOPIAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMI, NPU3HAKK TOA00MS TPEYroJbHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYpP B 00BhEMa Tell.

bBuonocus: »nektpuyeckue SBICHUS B JKUBOM NpUPOJE, KojeOaTerabHbIE
JBUKEHHS B )KUBOW IPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHMS KPHUCTAUIMYECKOM pPEIIETKH, CHEKTPaIbHBIHI
aHaJIN3.



l'eoepagusa: marHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonoeusi: JNWHUW BJEKTpOIEpenay, TEHEpaTop IEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS M€4Yb, pajap, PaauoONpPUEMHUK, TEJIEBU30DP,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJIOKOHHAsS OINTHKA,
coJIHEeYHas barapes.



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

OcBoenne ydeOHOTO TpeameTa «Du3mka» Ha ypOBHE CpEAHETO OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) MOJDKHO OOCCHEYHTH TOCTIKCHHE CIIEAYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro npeamera «Dusukay nomKHbI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOy4YalolUXCSd PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3ULIUEH JIUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIBITA JIESITEIBHOCTH B MPOLIECCE PeajJr3allii OCHOBHBIX HAIPaBJICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIMTAHNS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMU 00YHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOr0 OOIIECTBA,;

NPUHATHE  TPAJAMIIMOHHBIX  OOINECYETIOBEYECKUX  T'YMAaHHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpPECAX I'PAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHUE B3aMMOJEHCTBOBATH C COIUAIBHBIMU MHCTUTYTAMHU B COOTBETCTBUM C
X QYHKIUSIMU U Ha3HAYCHHUEM;

FOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU JIESITENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN rpaXKJaHCKOH HUJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAPCTBEHHBIM CHUMBOJIAM, HOCTHUXKECHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIOCOOHOCTh OIICHUBATh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTHU, B TOM YHUCJIC B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JTUYHOTO BKJIa/Ia B TOCTPOSHUE YCTOMYHUBOTO Oy TyIIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOUAs] CTETUKY HAYYHOTO TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;



5) Tpya0BOr0 BOCIUTAHUA:

MHTEpEC K pa3nuyHbIM cdepaMm MpodheccroHaNIbHON eSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBINA BBIOOD
Oyayieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh U CHOCOOHOCTBH K OOpa30BaHUIO U CaMOOOPa30BAHUIO B 00JIACTH
(U3HUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTUYECKON KyJIbTYphl, OCO3HAaHUE IJI00ATBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUTAHUPOBAHUE U OCYLIECTBICHUE IEUCTBUM B OKPYKaIOLIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacIIMpPEHUE OIbITA JEATEIBHOCTH SKOJIOIMYECKON HAINPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LIEHHOCTH HAY4YHOH JEATEIIbHOCTH, TOTOBHOCTH B IIPOLIECCE
u3ydeHus: (U3MKA  OCYLIECTBISATH  IPOEKTHYHD M HCCIEIOBATENbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBeEpPCAJIbHbIE YUeOHbIE TeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOSITENIbHO  (popMylupoBaTh M aKTyalU3WpOBaThb  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeNIATh LENU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKCHMUS;
BBISIBJIAIT ~ 3aKOHOMEPHOCTHM M MPOTHUBOPEUHS B  paccMaTpUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHUS MPOOJEeMbl ¢ yU4ETOM aHalM3a WMEIOIIHUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHLTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JEATEILHOCTH,
KOOPJIMHUPOBATh W  BBHINOJHATH pabOTy B  YCJIOBHSIX  PEABHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
Bba3oBble ucciiefoBareibCKue 1eHCTBUSL:
BJIaJIETh HayYHOW TEPMHHOJIOTUEH, KIIOYEBBIMU MOHATUAMH U METOJaMU
buznueckoil HayKu;



BIIAJICTh HABBIKAMU y4e€OHO-MCCIIEIOBATEIHCKON M MPOEKTHON JACATEIHHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3a7au (PU3UYECKOTO COJACpNKAHUS, MPUMEHEHHUIO Pa3JIMYHBIX
METO/I0B [TO3HAHMS;

BJIQJCTh BHUJAMHM JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpHpETalui, MpPeoOpa3oBaHUI0O M MPUMEHEHUIO B PA3NIMUYHBIX Yy4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MMPOSKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3W W aKTyaJU3UpOBaTh 3a/ady,
BBIJIBUTATh TUIOTE3y €€ pEIICHUs, HAXOJUTh apryMEHThl Ji1 JO0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHaJIM3UpPOBaTh TMIOJYYCHHBIE B XOJE pEUICHUS 3aJlaud Pe3yJbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCJIOBHSIX;

CTaBUTb M (opmMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
NEeSATEILHOCTH, B TOM YHCIIE TIPU U3yYeHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CHTYAIHsIM, OIICHHBAThH MPUOOPETEHHBIN OIIBIT;,

YMETh TIEPEHOCUTh 3HaHWSI 10 (U3NKE B MPAKTHUECKYyl0 00JacTh
KU3HEEATCIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX YUCOHBIX TIPEIMETOB;

BBIJIBUTATh HOBBIC UJICH, TPE/jIaraTb OpUrHHAIbHBIC OX0/IbI U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aTbTEPHATHBHBIC PEIICHU.

Pa6ora c undgopmanmueii:

BIIQJICTh HABBIKAMH TOJIYYCHHUS WHGOpMaMH (PU3NIECKOTO COACpKAHUS U3
WMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IIOUCK, aHalu3,
CUCTEMATHU3AIMIO U HMHTEPIpEeTanyio WHGOPMAIIUU Pa3IUYHBIX BHIOB U (hopm
MpeACTaBICHHUS;

OIICHUBATH JIOCTOBEPHOCTH HH(POPMAITUH;

UCIIONIB30BaTh  CPeNCcTBa  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OpPTraHU3aIIMOHHBIX
3aa4 ¢ CcoOdoJIcHHeM TpeOOBaHUN SPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTUCHBI, PECypcOocOepeKeHHs, TPABOBBIX U OTUYECKHUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MYECKOTO COAEp>KaHUS B Pa3IMYHBIX (opMarax c
y4éTOM Ha3zHAYCHUS MHPOPMAIIUU U TIEJICBON ayIUTOPHH, BEIOMpAst ONITUMAIIbHYIO
dbopMy TIpeCTaBICHUS ¥ BU3yaJIU3aIUH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eliCTBHUS:
OCYIIECTBIISATH OOIICHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(DIUKTHBIX  CHUTyalldd M CMsr4artb
KOH()JIUKTHI,



Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHHs C HCHOJBb30BAHHEM
A3BIKOBBIX CPEJICTB;

IIOHAMATh M HUCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIWBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM C y4éTOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaXKJOT0 YJI€HA KOJUICKTHUBA,;

OPUHUMATh [EJIM  COBMECTHOW  JCATENBHOCTH, OpPraHU3OBBIBATbH WU
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JNOCTHXKEHUIO: COCTABIISITH IUIAH JCHUCTBUI,
pacmnpenenatb pojid ¢ Y4ETOM MHEHHMH YYacCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOIN0 yYaCTHUKA KOMAHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE IIPOEKTHI, OLEHWBATh HIAEU C TO3ULUUNA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETHYECKOE IIOBEIACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUSA
Camoopranm3anus:

CaMOCTOSATENIbHO OCYIIECTBIISATh MO3HABATENbHYIO AESITENBHOCTh B 00JIaCTH
GU3MKK U aCTPOHOMHHM, BBIABISATH NPOOJEMBI, CTaBUTh H (POPMYIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSATENIBHO COCTaBJIATh IJIaH PEIICHUS PAcdYE€THBIX M KAa4E€CTBEHHBIX
3a]a4, [JIaH BBIMOJHEHUS IPAKTUYECKONW paboThl ¢ yUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclMpsATh paMKH y4eOHOro IpeiMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHHI;

JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTUpPOBATh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCcTBOBAaTh (OPMUPOBAHHMIO U TPOSIBICHUIO DJpYIUMLIMUA B 001acTU
(GU3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTE/UIEKT:

JaBaTh OLEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th  HABBIKAMM  IIO3HABATEIbHON  peduieKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHA M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMI;

UCIIOJIb30BaTh NPUEMBI Pe(IIEKCUN ISl OLEHKH CUTYyallMH, BIOOpa BEPHOIO
pelIeHus;



YMETh OIIEHWBATh PHUCKH WU CBOCBPEMEHHO NPHHUMATh PEIICHHS IO UX
CHIDKEHUIO;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHUX TPH aHAINU3E pe3yIbTaToOB
TESITEIILHOCTH,

PUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKU M JOCTOWHCTBA,

NPUHUMATh MOTHUBBI W apryMEHTHl JPYTUX TPU aHaIu3e pe3ylIbTaToB
TESITEIILHOCTH,

NpU3HaBaTh CBOE MPaBO U MPABO JAPYTUX HA OUTHOKH.

B mpomecce mocTMKEHUS JTMYHOCTHBIX PE3yJbTATOB OCBOSHUS MPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydJarOUIuxcs
COBEPILICHCTBYETCS HIMOIIMOHAIILHBIN WUHTEJICKT, MpeAnoararonmii
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOITMOHATBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aManmTHPOBATHCA K
AMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTUBAIIMH, BKIIOYAIOINIEH CTPEMIICHUE K JOCTHXKEHUIO TEH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEM;

AMIIATHH, BKIIOYAOIIECH CITOCOOHOCTh TTOHMMATh SMOITMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIICCTBICHWH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTH BHICTPaBaTh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3peiaTb KOHPIUKTHI.

NHNPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kijacce mpeameTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha TMpUMEpax poiib U MeCcTo (U3UKKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBHIBATh TPAHMIBI TPUMEHEHHUS M3YYCHHBIX (DU3NUYECKUX MOJIETeH:
MaTepuajibHas TOYKa, MHEpLUHUAJIbHAS CUCTEMa OTCUYETa, aOCOMIOTHO TBEPAOE TEO,
WJICAIBHBIN a3, MOJEIHU CTPOCHUS T'a30B, KUJIKOCTEW U TBEPIBIX TEJI, TOUCUHBIN
ANIEKTPUUCCKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3aj1ad;

pacno3HaBaTh (pU3NYECKHE SIBJICHUS (TPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KMHETUYECKON TEOPUM CTPOCHHMS BEIIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBIDKEHUE, CBOOOJHOE TMAaJICHUE Tel, JIBH)KEHHE IO OKPYXHOCTH, WHEPIIHS,
B3auMojieiicTBie Tei, Auddy3us, OPOYHOBCKOE ABUKEHUE, CTPOCHHUE KHUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJ MPU HarpeBaHUM (OXJIAXKIECHHUH ), TETIJIOBOE
paBHOBECHUE, WCHApPEHUE, KOHJCHCALHUs, IJIABICHUE, KPUCTAIUIM3ALHNS, KUIICHHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIICHHUE JABJIICHUA T'a3a MIPU €r0 HArPEBAHUU B 3aKPBITOM
COCylle, CBSI3b MEXKIYy IapamMeTpaMyd COCTOSIHHMS Ta3a B  H30Mpolieccax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATH MEXAHMYECKOE JIBM)KEHHME, HCTOJb3ysl (PU3NYECKUE BEIMYMHBI:
KOOpAMHATa, IyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
MMITYJIbC Te€Jla, KNHETUYECKAasl YHEPrus, MOTEHIMAIbHAS JSHEPTUs, MEXaHU4YeCKas
paboTa, MeXaHUYECKass MOIIHOCTh; MPU OMUCAHUM TMPABUIBHO TPAKTOBATH
(bU3UYECKUIT CMBICT HCIOJIb3YEMbIX BEJIUYUH, UX OOO3HAYECHUS W E€IUHMUIIBI,
HaXOJUTh (OPMYJIbl, CBA3BIBAIONINE JIAHHYIO (DU3UYECKYIO BEJIMYHUHY C JIPYTUMU
BEJINYNHAMU;

ONMCHIBATh HM3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCIONB3yd (U3MUYECKUE BEJIMYMHBL: JaBJICHHUE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYECKAsi YHEPIrUsl XaOTUUECKOI0 JBUKEHUS MOJIEKYJI, CPEAHEKBaAPATUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI JHEprusi, pabora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JAEWCTBUS TEIJIOBOTO JBUTATEINs; MpPHU ONUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3WYECKUN CMBICH HCIOJIb3YEeMbIX BEIMYMH, HX
o00O3Ha4YeHUsT U CIUHMIBI, HAXOAUTh (QOPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(U3MUECKyIO BEJINYMHY C APYTUMH BEJIUUHHAM;

ONKMCHIBATh U3YUYCHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETMYMHBI: AICKTPUUECCKUUN 3apsij,
AIEKTPUYECKOE TT0JIE, HANPSIKEHHOCTD I0JIs1, TOTEHIHAN, PA3HOCTh MMOTEHIMAJIOB;
NPy OMUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMYMH, MX OO0O3HAYEHUs] M EIUHUIIBI; YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHAIM3UPOBaTh (PU3HUECKUE TPOIECCHl W SIBJICHUS, HCIONB3Ys (hU3ndecKkue
3aKOHBI W MIPUHIUNBL: 3aKOH BceMupHOTo TsroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHWYECKOW OJHEPruu, 3aKOH COXPaHCHHUsS HWMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, MPUHIUII PABHOMPABUS HHEPIUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHUYECKYK) TEOPHUI0 CTPOCHHS BELIECTBA, Ia30BbIE
3aKOHBI, CBSA3b CPEIHEN KUHETUYECKOU YHEPIUU TETUIOBOTO JIBMYKEHUS MOJEKYI C
abCOIOTHON TeMIepaTypol, MEepPBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3inyaTrh CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHHE U YCJIOBHS (TpaHUIbL,
001acTH) MPUMEHUMOCTH;



OOBSICHAT, OCHOBHBIE NPUHLMUIIBI JEHCTBUS  MaIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIIEIOBAaHUIO (PU3MYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAHUEM IMPSIMBIX M KOCBEHHBIX W3MEPEHHI, MpPH 3TOM
dopmynupoBath mpoOieMy/3agady M TUIOTE3y y4eOHOro OKCIEPHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOPYIOBaHHUSA, MPOBOJUTH OIBIT M
bopMyIMpOBATH BHIBO/IBI,

OCYUIIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3UYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBINA CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIENOBAaTh  3aBHCUMOCTH  MEXIYy  (U3MYECKUMHU  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH, NMPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCHUMOCTU (DU3UYECKUX BEIUYHMH B
BUJI€ TaOnMIl U rpauKOB, AeJaTh BBIBOABI IO PE3yJbTaTaM HCCIIEA0BAHNUS;

co0roaTh npaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU UCCIEIOBAaHUMN B
paMKax y4eOHOIro SKCHEPUMEHTa, Y4E€OHO-UCCIENOBATENbCKOW U MPOEKTHOU
JEATEIbHOCTH C MCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOIO
000pyI0BaHUS;

pemarh pacuéTHble 3a7a4d C SBHO 3aJlaHHON (DU3WYECKON MOJEIbIO,
UCHIOJNB3YS (PU3MUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJlauu
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3HMUYECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOAUMbIE Jis €€ pElIeHMs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATbHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3MUECKOIN BEINUNHBI;

peniaTh KaueCTBEHHbIE 3a/1a4M: BBICTPANBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha M3y4YEHHBbIE 3aKOHBbI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCII0JIb30BATh Opd  pelleHud  y4eOHBIX  3aJad  COBPEMEHHbIE
UH(OPMAIIMOHHbIE TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
Y TIPE/ICTaBJICHUS YICOHOW U HAyYHO-TIOMYJISIpPHON MH(OpMAIH, TIOTyYSHHON U3

pa3IMYHBIX UICTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOJTy4aeMyt0 HH(POPMAIIHUIO;

OPUBOJIUTH MPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAYKH, OOBSICHEHHE TNPOLECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTUE
TEXHUKU U TEXHOJIOTU;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KH3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS U COOJIOJECHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPY>KAlOILIEH CpelIe;



paboTaTh B TpyNIe C BBIIOJHEHHEM pAa3JHYHBIX COLHUAIbHBIX pPOJIEH,
IUIAHUPOBaTh pabOTy TpyHNbl, PALMOHAIBHO PpAaCHpeleisITh OOSI3aHHOCTU U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM IPOOIJIEMBI.

K xoHiy oOydenuss B 11 Kiacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh COPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpaxX poJib U MecTo (PU3MKu B (POpMHpPOBAHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKU H
TE€XHOJIOTHH, B INPAKTHYECKOW JEATEIBbHOCTH JIFOJEH, LEIOCTHOCTh M E€IMHCTBO
($u3nYECKOI KapTUHBI MUPA;

YUHUTBIBATh TPAHULBI TMPUMEHEHUS W3YyYEHHBIX (DU3UUYECKUX MOJEIEH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCUHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO f]pa MpU PEUICHUU (PU3NYECKHX
3aj1ad4;

pacrno3HaBaTh (PU3NUECKUE SIBICHUS (IPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (DPU3UKHU: AJNEKTPUUECKAsi MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MAarHUTHOE IEUCTBUS TOKA, B3aAUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasE HWHIYKLUSA, JEHCTBHE MAarHUTHOIO IIOJI Ha
IPOBOJHUK C TOKOM M JBWXYIIUNCS 3apsl, 3JIEKTPOMATrHUTHBIE KOJeOaHus U
BOJIHBI, MPSIMOJIMHEHHOE pPAaCIPOCTPAHEHUE CBETA, OTPAKECHUE, IPEIOMIICHHUE,
uHTeppepeHus, audpakuuss U TOJApU3alMs  CBETa, JUCHEPCHs CBeETa,
dbotoanekTpudeckuit 3Phext (hoToddPdhexT), CBeTOBOE JaBlIeHUE, BO3HUKHOBEHUE
JMHEWYaTOro CIEKTpa aromMa BOJOPOJA, €CTECTBEHHAss M HCKYCCTBEHHAas
pPaZOaKTUBHOCTS;

ONMKCHIBATh W3YYEHHBbIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHbIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  NPOBOJUMOCTH  Pa3jIMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBJIIEHUS (IIPOLIECCHI), UCHOJIb3ys (U3NYECKHUE BEIUYHMHBIL:
DIIEKTPUYECKUN 3apsill, CWJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JJIEKTPUUYECKOE
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIKYIIAs cuja, paboTa TOKa,
WHIYKIUS MarHUTHOrO MOJs, cwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYIIKH, JHEPrus AJIEKTPUYECKOTO M MArHUTHOTO MOJIEW, NMEPUOJ M 4YacToTa
KoieOaHuN B KoJeOaTenTbHOM KOHTYpE, 3apsil U CUJla TOKa B Ipoliecce
TAPMOHMYECKUX DJIEKTPOMATrHUTHBIX KOJieOaHul, (OKYyCHOE pacCTOSIHHE U
ONTUYECKasl CHUjla JIMH3bI, MPU OIMMCAHUM MPaBWIBHO TPAKTOBATh (PUIUUECKHIA
CMBIC]I HCIOJBb3YEMBIX BEJIIMYUH, MX OOO3HAYEHUS W EIUHUIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIOIIME JaHHYHO (U3MYECKYIO BEJIWYMHY C JIpYTUMU
BEJIMYNHAMU;

ONKCHIBATh W3YYEHHBIC KBAHTOBBIE SBJICHUSA M IIPOLECCHI, HCIOIb3Ys
(u3nyecKue BEIMYMHBI: CKOPOCThb 3JEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMIYJIbC (OTOHA, MMEPUOJ TTOIypacaaa, YHEPTUs CBSI3H
aTOMHBIX SIIEpP, MPU OMUCAHUU TPABUIBHO TPAKTOBAaTh (PUIUYECKUN CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHHS W EIMHMIIbI, YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHATM3UPOBaTh (PU3MUECKHUE TPOIECCHl W SBJICHHS, UCIIOIB3YS (HU3UICCKUE
3aKOHBI U MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIEILHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jkoyns—JIeHra, 3aKOH 53JE€KTPOMarHUTHOM
WHIYKIUHU, 3aKOH TPSIMOJIMHEMHOTO PacCIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHEHHE DWHIITEHHA i doTtodddekTa,
3aKOH COXPAHEHUs JHEPryH, 3aKOH COXPaHEHUsI MMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPaHEHWs MaccOBOr0 YHCIA, MocTynaTrsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, OOJIACTH)
MPUMEHUMOCTH;

OTIPENICIISATh HAMPABJICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISl MPOBOJHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh W OMNKCHIBATh H300paKEHHE, CO3/1aBaEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (DU3UYECKUX SIBICHUNA W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUU: MpPH ITOM
dbopmynupoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH, TPU
ATOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO WM3MEPEHUS U MCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCIIeIOBATh 3aBUCUMOCTH  (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpSIMBIX HM3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEITUYMH B BUC TAOJHUIl H
rpaduKoB, AeaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHNUS;

cobroaTh npaBuiaa 0€30MacHOTO TPyJa NP MPOBEICHUHN UCCIICIOBAaHUN B
paMKax y4eOHOro JHKCIEpUMEHTa, Y4YeOHO-HCCIIeIOBATEIbCKOW M MPOCKTHOMN
JESATETLHOCTH C HCTOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pYy/IOBaHUS;

pemarh pacuéTHbIE 3a7a4dl C SBHO 3aJlaHHON (DU3WYECKON MOJEIbIO,
UCIIOJIB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3aJ1au
BBIOMPATh (DU3UYECKYIO MOJIENb, BBIIEIATh (PU3HMUECKUE BEIUYMHBI U (POPMYJIbI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTh PACUYETHl U OLEHUBATH PEATBbHOCTD
HOJIy4YEHHOT'0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHbIE 3aJa4l: BBICTPAUBaTh JOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznueckue sSBICHUS,

UCIIOJIb30BaTh OpU  pelieHud  y4eOHBIX  33Jad  COBPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJICTABJICHUS y4eOHOU U HAYYHO-TIOMYJISIPHOIM HH(OpMAaIHK, TOTy4YEeHHOU 13

pa3IUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJIy4aeMyl0 HH(POpPMaLUIO;

OOBSICHATh NPUHLMIBI JEHCTBUA MallMH, HNPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3inyarh yCIOBHS UX O€30MACHOTO MCIIOJIb30BAHUS B MOBCEAHEBHOM
KU3HU;

MPUBOANTH IPUMEPHI BKJIA/Ia POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIETO MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTU;

HCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpHU OOpaIlllEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 310POBbS U COOJIIO/IEHUSI HOPM 3KOJIOTUYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TIpyHIe C BBINOJHEHUEM pa3JIMYHBIX COLMAIbHBIX pOJEi,
IUIAaHUPOBATH PabOTy TPYNIbl, PALMOHAIBHO pacCHpenesnsiTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHue pa3aesioB  TeM

KoanuecTBo 4acoB

JJeKTpoHHbIE (IU(PPOBHIE)

Ne i/ Konrpoabnbie | IIpakTHuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoThI
Paznen 1. DU3UKA U METO/JbI HAYUYHOI'O TIO3HAHUS
o
1.1 VISHIA HEMETOB] HAYHHOTO 2 0 0 https://m.eds00.ru/AVIAWVNQO
TIO3HAHUS
Hroro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunematrka 5 0 0 https://m.edsoo.ru/SN02MCWXU
2.2 JuHamuka 7 0 0 https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 1 1 https://m.edsoo.ru/86NRCXHA7
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBEI MOJICKYJIAPHO-KHHETHICCKOIH 9 0 1 https://m.edsoo.ru/HRGV8NOPE
TEOpHH
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1 0 https://m.edsoo.ru/HK6KL6RS9
3.3 AATpETATHbIE COCTOSHILA BEILCCTR. 5 0 0 https://m.eds00.ru/HSM355)CH
@dazoBbIe IEPEXOBI
Hroro no pazneny 24
Pa3nen 4. JIEKTPOJIUHAMMUKA
41 DNEKTPOCTaTHKA 10 1 https://m.edsoo.ru/LSRP72QLI
4.2 [ToCTOSIHHBIN PIEKTPUICCKUIN TOK. 12 1 https://m.edsoo.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toxu B pa3inu4HbIX cpenax

Hroro no pazneny 22
PeszepBHoOe Bpemst 2
OBIIEE KOJIMYECTBO HACOB I1O 68

[TPOI'PAMME




11 KIIACC

HaumenoBanue pa3xejioB U TEM

KoanuecTBo 4acoB

DuieKTpoHHbIe (HudpoBbIe)

Ne ni/mn Konrpoasnsie | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE pecypchl
padoThbI padoThbI
Paznen 1. 9JIEKTPOJAUHAMMUKA
M NC)
11 ATHITHOE HOJIC. JCKIPOMATHITTHA 11 1 3 https://m.edso00.ru/Z2Q390NG8
HUHIYKIUA
Utoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHiHeckne H OIeKTpOMAr HHTHELS 9 0 1 https://m.edsoo.ru/3STLNQKPG6
KosieOaHus
M
2.2 CXATITICCRIE HHTCKTPOMATHITHEIC ) 1 0 https://m.edso0.ru/WQT6385V1
BOJTHBI
2.3 OnTuka 10 0 3 https://m.edsoo.ru/TUPOIURXM
Uroro no pazneny 24
Pa3aen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
3.1 OCHOBEI ClIEUHATE RO TeopHH 4 1 0 https://m.eds00.ru/AOUCOVDK2
OTHOCUTCIBHOCTHU
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 D1eMeHTHI KBAHTOBOM ONTHKH 6 0 0 https://m.edsoo.ru/8WOVAWQRS
4.2 Crpoenne aroma 0 0 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE S71po 5 0 https://m.edso00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazaeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJIeMEHTHI aCTPOHOMHH H aCTPODU3UKH 7 https://m.edsoo.ru/3EOD6EKXI9
Hroro no pazaeny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o0maroree MOBTOpEHHE 4 https://m.edso0.ru/O2JEGZCIM
Uroro no pazneny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/u

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTtposabubie
padoThI

IIpakTnuyeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE pecypchl

®usuka — HayKa o IpUpoe.
Hayunsie MeTobI IO3HAHUS
OKPY’KaroILEero Mupa

https://m.edsoo.ru/Y XGQSPM1P

Pois 1 MecTo du3uku B
(bopMHpOBaHUU COBPEMEHHOM
Hay4HOU KapTHHBI MHpa, B
NPaKTHYECKOH NeATeTbHOCTH
DI

https://m.edsoo.ru/SHSXWFFVO

MexaHnyeckoe ABUKEHUE.
OTHOCUTENBHOCTh
MCEXAaHUYCCKOT'O ABUKCHUA.
[Tepemenienue, CKOpoCTb,
YCKOpEHHE

https://m.edsoo.ru/RSOAO0V5ZX

PaBHOMEpHOE IPAMOIMHEIHOE
JIBUKCHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEeHHOE
MPSAMOJIMHENHOE IBUKECHUE

https://m.edsoo.ru/MDIDKJOUB

CBoboaHOe masieHue. Y CKopeHue
CcBOOOIHOTO ITaCHNA

https://m.edsoo.ru/MXPLZIX8J

KpuBonuueliHOe 1BUXKEHHE.
JIBrKeHne MaTepruagbHON TOUKH
10 OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

IIpuHIAII OTHOCUTENBHOCTH
lNanunes. MuepunanbHbie
cuctembl oTcuera. [lepBriil 3akoH
HrroToHa

https://m.edso0.ru/J6QY7N3WN

Macca tena. Cuna. [Tpunuun
cynepno3uiuu cuil. Bropoi
3akoH HproToHa 11t
MarepuatbHOU TOUKU

https://m.edsoo.ru/BVTNWTAQH

10

Tpernii 3akon HeroToHa 17151
MaTepUalbHBIX TOUYEK

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMUPHOT'O TATOTEHHUS.
Cuna tsoxecrtu. [lepBas
KOCMUYECKasi CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koadpduument
TpeHus. Cuiia COnpoTHBICHUS
IIpH IBUKCHWU TEJIA B ) KUJKOCTHU
WIIN Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

ITocTynarensHoe 1
BpalIaTEeIIbHOE JIBUKEHUE
a0COIIOTHO TBEPJIOTO TEJA.
MowmeHnT cuibl. [Ineuo cuibl.
YcnoBust paBHOBECHS TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NmMmynsc MaTepuanbHOU TOYKH,
CUCTEMBI MATEPUATIbHBIX TOYEK.
Nmnynbe cuiibl. 3aKoH
COXPAHEHHUS UMITYJIbCA.

https://m.edsoo.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

PeakTuBHOE IBUKEHUE

16

PaboTa 1 MOUTHOCTH CHJIBI.
Kunernueckas sneprust
MaTepHaILHOW TOYKH. Teopema
00 U3MEHEHUHN KMHETHYECKONH
SHEpIrun

https://m.edsoo.ru/J1V59L.28B

17

[TorenimanpHas s3Heprus.
[loTenuunanpHas 3HEPrus ynpyro
ne(OpMUPOBAHHOMN MPY>KUHBL.
[loTenuunanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/RNEXJW4KF

18

IloTeHnmaabHEIC B
HENOTeHIMAaIbHEIC CHITBL. CBS3b
paboThl HETIOTEHITMATBEHBIX CUJI C
H3MEHEHHEM MEXaHHMISCKOM
SHEPTUU CUCTEMBI TeJ. 3aKOH
COXpaHEHUsI MEXaHNYECKOU
SHEPIUH

https://m.edsoo.ru/DA3QVTOXQ

19

Jlaboparopnas pabota
«UccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHHUEM
MEXaHHYECKOHN SYHEPTUH Tella Ha
IIpUMepe pacTHKEHUS
PE3UHOBOTO JKI'yTa)

https://m.edsoo.ru/W1R4R88UG

20

KonrponsHas pabora no teme
«Kunemaruka. /[uHamuka.
3aKOHBI COXPAHEHUS B
MEXaHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHGBIE TIOJIOKEHUA

https://m.edsoo.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJISIPHO-KMHETHYECKOM
TeOpUU. BpOyHOBCKOE IBUKEHHE.

Audpdysus

22

Xapakrtep JBHKEHUS U
B3aMMOJCUCTBHUS YaCTHI]
BeliecTBa. Mojienu cTpoeHus
ra3oB, JKMJIKOCTEH U TBEPJIBIX TeJl

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. KonuectBo
BemiectBa. [locrosiHnas
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TennoBoe paBHOBECHE.
Temneparypa u e€ u3mMepeHue.
[IIxana remneparyp Llenscus

https://m.edsoo.ru/\WPNY6QA8Z

25

WUneanpuerii raz B MKT.
OcnosHoe ypaBHenne MKT

https://m.edsoo.ru/UKJFVVSBZO

26

AGcomroTHas TeMIepaTypa Kak
Mepa CpeIHEN KHUHETUYECKOM
SHEPIrUU JBUKEHUS MOJIEKYJL.
YpaBHenue Menzeneena-
Knaneitpona

https://m.edsoo.ru/BXUDVDG2F

27

3akon JlanpToHa. ['a30BBIC
3aKOHBI

https://m.edsoo.ru/Y3WB66I3A

28

JlabopaTopHas paboTa
«MccnenoBanne 3aBUCUMOCTH
MEXTy TapaMeTPaMK COCTOSTHUS
Pa3peKEeHHOTO Ta3a

https://m.edso00.ru/35DBLKT96

29

N3omporieccs B uAeanTsHOM Trase
U uX rpaduyueckoe

https://m.edsoo.ru/0OZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

mpeaACTaBJICHUC

30

Buyrtpennsisa sneprus
TEPMOJUHAMUYECKON CUCTEMBI U
CTOCOOBI €€ U3MEHEHHUS.
KomnmdaecTBo TemioTsr U paboTa.
Buyrtpennsisa sneprus
OJTHOATOMHOT'0 UJECAILHOTO ra3a

https://m.edso00.ru/9JOITVXI8

31

Bupel Teronepenauun

https://m.edsoo.ru/36JJ120W9

32

VY aennHAs TENI0EMKOCTh
BelecTBa. KoanuecTBo TEMIOTHI
IIpH TEIUIoNepeaaye.
AtnabaTHBIN MTpoLecc

https://m.edsoo.ru/5K3Y4H86L

33

[IepBblil 3aKOH TEPMOAUHAMUKHI
U €70 IPUMEHEHHUE K
u3onpoleccam

https://m.edsoo.ru/2HO06R3GA8

34

Heo6paTumocTsb npoiieccos B
npupoze. Bropoii 3akoH
TEPMOJUHAMHKA

https://m.edsoo.ru/S85LWDFT8

35

[Ipunnun nevicreus u KI1/]
TEIJIOBOM MAallIMHBI

https://m.edsoo.ru/DLCDEAAUC

36

ukn Kapno u ero KII/

https://m.edsoo.ru/4AXPSAQVTM

37

DKosoruyeckue npoosieMbl
TETUIOPHEPT eTHKH

https://m.edsoo.ru/P07ZMY MS8I

38

O06o0maromuit ypok
«MomnekynsipHas pusuka.
OCHOBBI TEPMOANHAMUHKN >

https://m.edsoo.ru/9EKZ0DDWP

39

Kontponbhas paborta o teme
«MonexkynspHas Gusnka.

https://m.edsoo.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

OCHOBBI TEPMOJUHAMUKH»

40

[Tapoobpa3zoBanue u
KoHJleHcauus. Mcnapenue u
KHUIICHUE

https://m.edsoo.ru/X48Q078EE

41

AOGCOIIOTHAS U OTHOCUTEIIbHAS
BJI&YKHOCTb BO3/yXa.
Haceiennsiit nap

https://m.edsoo.ru/98HVAEBMM

42

TBépnoe Teno. Kpucraminueckue
1 amopdHBIC Tena. AHU3OTPOTIHS
CBOWCTB KpHUCTAILIOB. JKuakue
Kpuctayibl. CoBpeMEHHbIE
MaTepUabl

https://m.edsoo.ru/JXFWLMZNK

43

[InaBneHue u KpucTaUIM3aLUs.
VY nenpHas TEIIoTa IUIABJICHUS.
CyOnumarnus

https://m.edso00.ru/OX117G6MR

44

ypaBHeHI/IC TEILIOBOro OallaHca

https://m.edsoo.ru/0lUXGN2I11

45

DneKTpu3aIus Te.
Dnektpuyeckuii 3aps. [[Ba Buma
ANEKTPUUYECKUX 3apsI0B

https://m.edsoo0.ru/QJ2S7WSBM

46

[IpoBOIHMKH, TUANEKTPUKHU U
MTOJTYITPOBOTHUKH. 3aKOH
COXPAHEHHUS NEKTPUUYECKOTO
3apsiia

https://m.edsoo.ru/F3YVPQUYH

47

B3aumogeiicTBue 3apsa0B. 3aKoH
Kynona. Toueunsrit
ANEKTPUUYECKUH 3apsi

https://m.edsoo.ru/5U3BUOTHH

48

Hanpssk€HHOCTB 371€KTPUIECKOTO
nosis. [IpuHnmn cynepnosunmn

https://m.edsoo.ru/91IKAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

3JIEKTPUYECKUX MOJIeH. JInHUM
HAIPSHKEHHOCTH

49

Pa6oTa cun
ANEKTPOCTATUYECKOTO TOJISI.
Ilorenuuan. Paznocthb
ITOTEHIIAAIOB

https://m.edsoo.ru/\VOPD9ASLF

50

HpOBOI[HI/IKI/I " JUDJICKTPUKHU B
QJICKTPOCTATHUYCCKOM II0JIC.
HI/IC)JIGKTpI/I‘leCKaSI
IIPOHHULIACMOCTb

https://m.edsoo.ru/12P2S3127

51

Onekrpoémkoctb. Konaencarop

https://m.edsoo.ru/B1UPRD52W

52

DNeKTPOEMKOCTD INIOCKOTO
KOHJICHCATOpa. DHEprus
3apsHKEHHOTO KOH/IEHCATopa

https://m.edsoo.ru/XPUKP82V8

53

Jlaboparopnas pabota
"U3mepeHue 31eKTpoEMKOCTH
KOH/IeHcaropa"

https://m.edsoo.ru/PBGM4F845

54

[IpuHnun nencTBUs U
IIPUMEHEHNE KOHJIEHCATOPOB,
KOIIMPOBAJILHOTO arlapara,
CTPYHHOTO IPUHTEPA.
DJIeKTpOCTaTUYECKas 3alIUTa.
3a3emiIeHHE 3IEKTPOIprUOOpOB

https://m.edsoo.ru/H3Q9PNHY'Y

55

DNEeKTPUUECKUN TOK, YCTIOBHUS
€ro CYIIIECTBOBAHHUS.
ITocTosinakIi TOK. CHila TOKA.
Hanpsixenne. ConpoTUBIeHHE.
3axon OMa 1J1s yyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

ITocmenoBarenpHOE,
napajuiesibHOe, CMEIIIAHHOE
COCIMHEHHE MPOBOTHUKOB.
JlaGopaTopHas pabota
«/3y4eHune cMemanHOro
COCIMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

Pa6ora u moutHoCTH
3IEKTPUYECKOT0 TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axkon OMa ISt HOJTHOHU
(3aMKHYTOM) 3JEKTPUUECKON
uenu. KopoTrkoe 3ambikaHue.
Jlaboparopuas pabora
«U3mepenne D/1C ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COITPOTHBIICHUSI»

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PesepBHbIit ypok. KoHTponbpHas
pabota mo Teme
"OnexTpoauHamMuka" /
Bcepocculickas mpoBepoyHas
pabota

https://m.edsoo.ru/MEMGEIE5X

60

O06o0maromuit ypok
«JneKkTpoanHaMUKay |
Bcepocculickas mpoBepoyHas
pabota

https://m.edsoo.ru/P86MDYO07H

61

DIeKTpOHHAas MPOBOAUMOCTD
TBEPJIBIX METAIJIOB.
3aBUCUMOCTb COIPOTHUBIIEHUS
METAJUIOB OT TEMIIEPATYPBHI.

https://m.edsoo.ru/WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

CBepXx1npoBOIUMOCTh

62

DNEKTPUUECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TomynpoBoiHUKH, UX
cOOCTBEHHAs U ITPUMECHAs
nposoaumocts. CBoiicTBa p—N-
nepexona. [loaynpoBoIHUKOBBIE
IpuOOpHI

https://m.edsoo.ru/S55A1DQUR

64

DNEeKTPUYECKHUM TOK B pacTBOpax
U paciiiaBax 3JIeKTPOJIUTOB.
DIIEKTPOTUTHYECKAS
Jccouuanus. DIEKTPOIU3

https://m.edsoo.ru/QUOQUWV91

65

DNEeKTPUYECKHUI TOK B rasax.
CaMocCTOSTEIbHBIN 1
HECaMOCTOSITEIbHBINA pa3psi.
Monnus. I1nazma

https://m.edsoo.ru/2VX2KLFQA

66

DnexTpuueckue mprudopsl 1
YCTPOWCTBA U UX IIPAKTUYECKOE
npuMeHeHue. [IpaBuiia TeXHUKH
Oe3omacHoOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbHas pabota no teme
«Qnektpocraruka. [TocTossHHBIN
3JIEKTpUYECKU TOK. Toku B
Pa3IUYHBIX Cpellax»»

https://m.edsoo.ru/PASKIGWP4

68

PesepBubIil ypok. O0o0marommii
ypok 1o temaM 10 kiacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KIIACC

Ne
n/u

Tema ypoka

KoaunuyecTBO 4acos

Bcero

KonTtposabubie
padoThbI

IIpakTHyeckue
padoTsbI

Jlara
H3yYeHHUs

DJIeKTpOHHbIe HH(pPOBbIE
o0pa3oBaTe/bHbIE pecypchl

IlocTosTHHBIE MAarHUTEI K UX
B3anUMoOJielcTBHE. MaruuTHoe
nosie. BekTop MarHuTHOM
WHAYKIUU. JINHUYM MAarHUTHOM
WHIYKIUHA

https://m.edsoo.ru/4ADMOY 1IJNG

MarauTHOE 10JI€ MPOBOJHUKA C
TokoM. OmbIT DpcTeaa.
B3anmopeiicTBre MpOBOIHUKOB €
TOKOM

https://m.edsoo.ru/1IL5CT47FX

JIaGoparophas pabota
«V3ydyeHue MarHuTHOTO HOJIS
KaTyIIKA C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME MarHUTHOTO TTOJISI HA
MPOBOJIHUK C TOKOM. Cuiia
Awmnepa. JlaboparopHas pabota
«HUccnenoBaHue aeiicTBUs
MOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleficTBHEe MarHUTHOT'O MOJIS Ha
JBIKYIIYIOCS 3apsKEHHYIO
yactuity. Cuna Jlopenma. Pabora
cuiel JIopeHna

https://m.edsoo.ru/7ABZQGQC9

DNeKTpOMarHuTHasi HHIYKIHS.

https://m.edsoo.ru/\VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

IToTok BeKTOpa MarHUTHOU
uaaykuuu. IC uHIyKIUH.
3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu Gapanes

Jlaboparopnas pabora
«HccnenoBanue sIBICHUS
BHGKTpOMaFHHTHOﬁ HHIAYKIOUH>

https://m.edsoo.ru/XZS5MQCBU

NunykTuBHOCTB. SIBIICHUE
camonHaykuuu. J1C
CaMOMHIYKIMHU. DHEPIUsl
MarHMTHOTO I10JIs KaTYIIKH C
TOKOM. DJIEKTPOMarHUTHOE 110JIe

https://m.edsoo.ru/EOTONSAEA

TexHuueckue YCTpOﬁCTBa Hu UXx
IMPUMCEHCHUC: ITIOCTOAHHBIC
MAarHuThbl, JJICKTPOMArHUThI,
QJICKTPOABUTATCIIb, YCKOPUTCIIN
QJICMCHTApPHBIX YaCTHUII,
HWHAYKOWMOHHAA IICYb

https://m.edsoo.ru/UWNLFA9L6

10

O06o0maromuit ypok
«Mar"auTHoe 110JIe€.
DneKTpOMarHuTHast UH YKL

https://m.edsoo.ru/COBO5BGMC

11

KonTponbHas pabota no teme
«MarsuTHoOe noie.
BHGKTPOMaFHI/ITHaS[ HUHIAYKIUS

https://m.edsoo.ru/8X637ELEU

12

CB0OOIHBIE MEXAHNYECKIE
kosnebanus. [[apmoHnueckue
KoseOaHus. YpaBHEHUE
TApMOHHYECKUX KOJICOaHMIA.
[IpeBpatenue sHEprun

https://m.edsoo.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

Jlaboparopnas pabora
«HccneqoBanne 3aBUCUMOCTH
MepPHOJIa MaJIBIX KOJICOaHHIA
rpy3a Ha HUTH OT JUTHHBI HUTH H
MAacchl rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebaTenpHbIl KOHTYD.
CB0OOIHBIE 3TIEKTPOMArHUTHHIE
KoJIeOaHUs B UJI€aTbHOM
KoJieOaTeIbHOM KOHTYPE.
AHaorus Mexuay
MEXaHHUYCCKUMH U
AJIEKTPOMArHUTHBIMU
KOJIeOaHUsIMU

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS DHCPIUHA B
UJearbHOM Koje0aTeIbHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBieHue o 3aTyXarmux
KoseOaHusx. BelHyKIeHHBIE
MEXaHUYECKHE KOJIeOaHNs.
Pe3onanc. BeiHyX1eHHBIE
ANEKTPOMArHUTHBIE KOJIeOaHuUs

https://m.edsoo.ru/FMBDWPPG4

17

IIepeMeHHBIN TOK.
CunyconaJIbHbIN MEpEMEHHBIN
TOK. MOIIIHOCTh NEPEMEHHOTO
TOKA. AMIUTUTYIHOE U
JIEWCTBYIOIIEE 3HAYCHUE CHUJTBI
TOKA U HANPSKEHUS

https://m.edsoo.ru/VDEY XRVUI

18

Tpancdopmarop. [IponssoacTso,

https://m.edsoo.ru/1ZWZUL8QK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepeaaya v moTpedieHue
JJIEKTPUYECKON SJHEPTUU

19

YCTpolcTBO U MPAKTUYECKOE
MIPUMEHEHUE JIEKTPUUYECKOTO
3BOHKa, FeHepaTopa
MIEPEeMEHHOT0 TOKa, JTMHUI
aJIeKTponepeaay

https://m.edso00.ru/93Z12W400

20

DKOJIOrM4eCKUe PUCKU TIPU
IIPOU3BOJICTBE HJIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBaHus
AJIEKTPOIHEPTUU B
ITIOBCEIHEBHOM JKU3HU

https://m.edsoo.ru/3DUNYKWNO

21

MexaHuueckre BOJIHbI, yCIOBHS
pacnpoctpanenus. [lepuon.
CkopocTb pacipoCTpaHeHus U
nnuHa BosHbL. [Tonepeunsie n
MIPOOJIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTb 3BYKaA.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

https://m.edso0.ru/Z827Q6V70

23

BHGKTPOMaFHI/ITHBIe BOJIHBI, UX
cBoiicTBa U ckopocTh. [Ilkama
3J€KTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[IpuHIAIIBI paguOCBA3H U
TeneBuieHu. Pa3Burue cpencTs
cBA3U. Paguonokanus

https://m.edsoo.ru/2WQTSLGLV

25

KonTponbnas pabota
«Komnebanus u BOJIHBD)

https://m.edsoo.ru/IHURONSOB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpsimonuneitHOe
pacnpocTpaHeHHE CBETa B
OoJIHOpOHOM cpene. ToueunbIi
HCTOYHHUK cBeTa. JIyy cBera

https://m.edsoo.ru/HUF74NDOW

27

OTtpaxxkenue cBeTa. 3aKOHbBI
otpaxxeHwus cBera. [loctpoeHue
M300paKeHUH B TUIOCKOM
3epkaie

https://m.edsoo.ru/IMBKQM?22Z

28

IIpenomnenue cera. [TonHoe
BHYTPEHHEE OTPAKECHUE.
[IpenenbHbIN Yo MOJIHOTO
BHYTPEHHETO OTPaKEHHUS

https://m.edsoo.ru/V49RISTRN

29

Jlaboparopnas pabota
«M3mepenune nokaszarens
MIPEIOMIICHUS CTEKIIa)

https://m.edsoo.ru/J02E1IM1DQ

30

JInnssl. [Hoctpoenue
n3o0pakeHui B tuH3e. Popmyia
TOHKOM JIMH3BI. Y BEJIMUCHHUE
JIH3BI

https://m.edsoo.ru/W2MMS9KJC

31

Jlaboparopnas pabota
«HccnenoBanne CBOKMCTB
M300paXeHHUH B JTMH3AX»

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus ceeta. CIOKHbBIN
coctaB Oenoro cBeta. L[Ber.
JlaGopatopHnas pabora
«Habmonenue nucnepcuu
CBETa»

https://m.edsoo.ru/K9OWVKE11

33

WuTepdepeniys cera.
Judpakuus cBeta.

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

Judpakimonnas peméerka

34

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.

Honﬂpmaum{ CBETa

https://m.edsoo.ru/Q2118XY0J

35

Onrtryeckue npudOpsI U
YCTPOMCTBA U YCIOBUSI UX
0€301acHOTO IPUMEHEHUS

https://m.edsoo.ru/M5127JYGT

36

['panupl TPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKHU.
[ToctynaTel cienuanbHOM
TEOPUH OTHOCUTEIILHOCTH

https://m.edsoo.ru/PS8GB9FJ5N

37

OTHOCHUTEIBHOCTD

OOAHOBPECMCHHOCTH. 33.MCZ[JI€HI/I€
BPEMCHHU U COKpAIICHUC NJIMHDBL

https://m.edsoo.ru/OVLMCNG6B2

38

DHeprus U UMITYJbC
PENSATUBUCTCKOM YacTHIIBI.
CBs13b Macchl € 3HEpruen u
UMITYJIBCOM. DHEPTHUS MTOKOS

https://m.edso0.ru/190ZY4BUB

39

KontponsHas pabota «Onrtuka.

OcHOBBI cIelIMATILHON Teopuun
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/L8689JPLI

40

®otoHbl. PopMmyia [1nanka.
DHeprus U UMIyJbc GOoTOHA

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpBITHE U UCCIIEIOBAHUE
dbotorddexra. OnwiTer A. T
CroineroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akoHsl hoTorPdexTa.
VYpaBHeHue DUHIITEHHA 15
dbotorddekra. «KpacHas

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuna» porodddexra

43

JaBnenue cBera. Onbitel [1. H.
JleGeneBa. Xummuyeckoe
JIIEHCTBUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuueckue ycTpoicTea u
MPAaKTUYECKOe IPUMEHEHUE!
¢dorosnemenT, GpoTogaTUHK,
COJTHEeYHas 6atapesi, CBeTOIUO/]

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3agay no teme
«IJIeMEHTHI KBAHTOBOU OITHUKI

https://m.edsoo.ru/ZE73A67B1

46

Mogens atroma ToMmcona. OMBITE
Pezepdopaa o paccesnuio o-
yacTull. [imtanerapHas Mozenb
aroma

https://m.edsoo.ru/FIC11POHN

47

IToctynmater bopa

https://m.edsoo.ru/6X7GFHZ9X

48

N3nydenne u norionieHue
(OTOHOB ITpH NEPEXO0/IE aTOMA C
OJIHOT'O YPOBHS DHEPTUU HA
JIpyrou. Buabl ciekTpos

https://m.edsoo.ru/NN8BHZYBE

49

BonHoBbIE CBOMCTBA YACTHII.
Bonnsl ne bporns.
KopnyckynspHo-BomHOBOM
nyanu3Mm. CIOHTaHHOE U
BBIHYKJIEHHOE U3JIyYCHUE

https://m.edsoo.ru/J710TLFCO

50

OTKpbITHE PaIMOAKTUBHOCTH.
OmnsiTel Pezepdopaa o
OIIPEETICHUIO COCTaBa
PaarOaKTUBHOI'O U3IIy4YECHHUS

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

CoiicTBa anbda-, 6era-, raMmma-
u3nydeHus. Bnusaue
PaZOaKTUBHOCTH Ha JKUBBIE
OpTraHU3MBI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DJIEKTPOHHBIN U TO3UTPOHHBIN
6era-pacnaj. ['amma-uznydenue

https://m.edsoo.ru/H2XIHOG3E

53

DOHeprus CBsI3U HyKJIOHOB B
anpe. SlnepHsle peakuuu.
SAnepuslii peaxktop. [IpoGiiemsl,
NEPCHEKTUBBI, IKOJIOTHUECKHUE
aCIIEKThI JICPHON SHEPreTUKU

https://m.edsoo.ru/CFJYJSSIG

54

DOneMeHTapHbIE YaCTHILIBI.
OTtkpbITHE TO3UTPOHA. MeToabl
HaOJII0/IEHUs U pEeruCTpaluu
3JIEMEHTAPHbBIX YaCTHULI.
Kpyrastii cton
«DPyHIaMEHTAJIbHbIE
B3anmMoaercTBug. EqUHCTBO
(bu3nYeCcKO KapTUHBI MUPa»

https://m.edsoo.ru/SUC62U40A

55

Otansl pa3BUTHS ACTPOHOMUH.
[Ipuknagxoe u
MHPOBO33pPEHYECKOE 3HAUCHNE
acTpoHOMHHU. B 3BE€31HOTO
Heba. Co3Be3us, sipKue 3BE3/bI,
IUTAaHETHI, UX BUIUMOE
nswkeHne. CoHeYHas cucremMa

https://m.edsoo.ru/5PXS219VY

56

Counnne. ConHeyHas

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

AKTHUBHOCTB. I/ICTO‘-IHI/IK 3HepFI/II/I
ConHma u 3BE3]11

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI
[JIABHOM MOCJIEA0BATEIbHOCTH.
BuyTpennee crpoenue 3BE3]1.
CoBpeMeHHbIE IPEICTABICHUS O
MIPOUCXOXKACHUU U IBOJIOIUU
Comnnna u 388371

https://m.edsoo.ru/GGD3W74Z0

58

Mnuneunsiii [lyTe — Hamma
lNanakruxka. [Tonoxenne u
nerokenne CoiHna B ["amakTuke.
lNamakTuku. Y€pHbIe IbIPHI B
Alpax rajJlakTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pasoeranue
rayiakTuk. Teopus bomnbioro

B3pbIBA. PeMKTOBOE M3ITyUeHNE.

MeraranakTuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepemennsie npoOiaembl
aCTPOHOMHUU

https://m.edsoo.ru/LJHNL2MCF

61

KonTponbnas padora
«ONEeMEHTHI ACTPOHOMUU U
acTpOU3UKI

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuit ypok. Posb
(U3HUKHU ¥ aCTPOHOMHUH B
3KOHOMMYECKOM,
TEXHOJIOTHYSCKOM, COITHAIIFHOM
Y dTUYECKOH chepax
JesITeTbHOCTH YEIOBEKa

https://m.edsoo.ru/\WNJ5CRXYD



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD

63

O6o06maromuit ypok. Pois u
MeCTO (PM3UKU U aCTPOHOMHH B
COBPEMEHHOM HAyYHOUH KapTHUHE
MHpa

https://m.edsoo.ru/2PFPB28UF

64

O6o6maromuii ypok. Posb
(bu3nveckoil Teopun B
(OpMUPOBaHUY TIPE/ICTABICHUIT
0 pu3MYECKOil KapTHHE MHpPa

https://m.edsoo.ru/Y29SVPCVR

65

O6o6maromuii ypok. Mecto
(bu3nIeCKOil KapTUHBI MUPA B
o0mIeM psiy COBpEMEHHBIX
€CTeCTBEHHO-HAYUHBIX
MIPEJICTABJICHHI O MPHPO/IC

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MarautHoe
oJie. JNEeKTPOMarHuTHas
MHAYKIUS

https://m.edsoo.ru/EVMFIQTP6
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PesepBHbIit ypok. Onruka.
OcHOBBI crIEIIUAJIBHON TEOPUH
OTHOCHUTEIILHOCTH

https://m.edsoo.ru/ESABJRKS8L

68

Pesepnsiii ypok. KBanToBas
¢u3uKa. J1eMeHTbl aCTPOHOMUU
U acTpoU3UKU

https://m.edsoo.ru/RARQLVO2]

OBLIEE KOJIMYECTBO YACOB 10
[TPOT'PAMME

68
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NMPOBEPAEMOro
pe3yjabTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrpaMMbI CpeIHero 001ero 00pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha TpUMEpax poilib W MeCTo (U3UKH B
(hopMUPOBaHHH COBPEMEHHOW HAyYHOW KApTHUHBI MHUpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJOTHM, B MPAKTUYECKON JESITEIIbHOCTH

ronei

10.2

Y4uThIBaTh I'paHULBl IPUMEHEHUS] U3YYEHHBIX (PU3HUECKUX MOJIENIEH:
MaTepuajgbHas TOYKa, MHEpLUajbHas cUcTeMa OTcuéra, aOCOIIOTHO
TBEP/IOE TEJIO, UACaTIbHBIN I'a3; MOAEIN CTPOCHUS I'a30B, KHUAKOCTEH U
TBEPABIX TE€J, TOYEYHBIM DSJIEKTPUUYECKHM 3aps] — NIpPU PEUICHUH

¢busnveckux 3a1ad

10.3

PacnioznaBate (usnueckue sBieHHS (MPOIECCHI) U OOBSACHATH MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOIEKYISIPHO-KUHETHUECKONH Teopuun
CTpPOGHHUS  BeUIeCTBAa M  DJIEKTPOJAWHAMHKH: pPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE NBHKEHHE, CBOOOJHOE TMaJeHUE
TeN, IBUKEHHE 110 OKPYKHOCTH, WHEpIUS, B3aWMOJCUCTBUE TEII;
mud¢y3us, OpOyYHOBCKOE IBUKEHHE, CTPOCHHE JKUIKOCTEH W
TBEPABIX  TeN, HW3MEHEHHWe o00béMa Tel TpU  HarpeBaHHUH
(oXJaxIeHuH), TEIUIOBOE pPAaBHOBECHE, WCIApEHUEe, KOHICHCAIus,
[JIaBJICHUE, KPHUCTAJUIM3alMs, KWUIIEHHWE, BIAXHOCTh  BO3/yXa,
MOBBIIIICHUE JIaBIICHUS Ta3a MPU ero HarpeBaHUH B 3aKPBITOM COCY/IE,
CBSI3b MEXIy TNapaMeTpaMH COCTOSHHSI Taza B H30MpoIeccax;

OJICKTpHU3aluuA TCII, BSaPIMOJIeﬁCTBPIe 3apsaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCHONb3ys (U3NYEeCKHe
BEJIMYMUHBI: KOOpPAMHATA, MyTh, NEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, MWMIYJbC Tela, KHHETHUYECKas DSHEpIus,
MOTEHIIMAJbHAs JHEpPrusi, MeXaHudeckass paboTa, MeXxaHH4yecKas
MOIIIHOCTb; IIPU OMMCAHUH MPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCHOJb3yEeMbIX BEIMYMH, MX OO0O3HAueHHs M EAWHUIIBI, HaXOIUTh
(opMyIIbl, CBA3BIBAIOIINE TAaHHYIO0 (PU3UYECKYIO BEIUYHHY C APYTUMHU

BCJIIMYMHaAMHU

10.5

OnuceIBaTh HN3YYCHHBIC  TCIIJIOBBIC CBOMCTBA TEI H TEIJIOBBIE




SIBJICHHSI, HWCHOJb3ysd (U3MUYCCKHE BEIMYMHBL JaBJICHHE rasa,
TEMIIEpaTypa, CpPEAHssA KHHETHYECKas OSHEPrus  XaOTHYECKOIo
JBIDKCHUS  MOJICKYJ, CpCIHCKBAaIpaTHYHAas CKOPOCTb  MOJICKYJI,
KOJIMYECTBO  TEIJIOTHI, BHYTPEHHsAsA  dHeprus, pabora rasa,
KO3((UIIMEHT TIOJNE3HOTrO JEHCTBUS TEIUIOBOTO JBHUTATENsl; TpHU
OIUCAHUH PaBUIILHO TPaKTOBAaTh buznyeckuit CMBICIT
UCIIOJIb3YEMBIX BEJIMYUH, WX OOO3HAYCHUS M CIUHHUIBI, HAXOIUThH
(bopMyIIbl, CBA3BIBAIOIINE JTAHHYIO (PU3UYCCKYIO BEJIHMUUHY C IPYTUMH

BCJIMYMHaM

10.6

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
ANEKTPUYECKUE  SIBICHUS  (MPOLIECCHI), HCMONB3yd (U3HUECKUE
BEJIMYMHBI: ANEKTPUYECKUN  3apsf, AIIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  ITOJISA, IOTEHIMAN, pPa3HOCTh IOTEHLUANOB; IIpU
OMMCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJIb3YEMbIX
BEeJIMYMH, WX OOO3HAUYEHUA M EIUHUIBL, YKa3blBaThb (POPMYIIBL,
CBA3BIBAIOLME JIAHHYI0  (U3MYECKYI0 BEJIMYMHY C  JPYIrUMH

BCJIMYMHaAMH

10.7

aHAIM3UPOBaTh (U3MYECKUE TMPOLECChl U  SIBICHHUSA, HUCIONb3YS
(u3nueckre 3aKOHBI M MPUHIIMIIBL: 3aKOH BCEMUPHOTO TiaroTenwus, I, 11
n I 3akoHbl HprOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOW DHEPIUH,
3aKOH COXPAHEHHSI UMITYJIbCA, NPUHIUIT CYNEPIO3UIUU CUJI, TPUHLIUIL
paBHONpaBUsl HMHEPUHUAIBHBIX CHCTEM  OTCYETA; MOJEKYJIAPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BELIECTBA, Na30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETHUYECKOM HSHEPruu TEIIOBOIO JBUXKEHHUSI MOJIEKYN C
aOCOJIIOTHOM TeMIIepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpAaHEHUs JJIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3TOM
pasnuyath CIOBECHYIO (OPMYITHUPOBKY 3aKOHA, €r0 MaTeMaTH4ecKOe

BBIPAKCHUC U YCIIOBUSA (FpaHI/ILIBI, 06J'IaCTI/I) MMPUMCHUMOCTHU

10.8

OOBSCHATH OCHOBHBIE NPUHIUIBI JAEUCTBUS MaIlWH, NPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3nuyaTh yCIOBHS UX 0€30MacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO MCCIEA0BaHNI0 GU3NYECKUX SIBJICHUN U
MIPOLIECCOB C MCIIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMI; TpH
5ToM (GOpMYIHpOBaTh MpodiaeMy (3anady) M THUNOTE3y Y4eOHOTro
SKCHEpUMEHTa,  coOMpaTh  YCTaHOBKY U3  MPEAJIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTDL OIIBIT U (I)OpMyJII/IPOBaTB BBIBOJBI

10.10

OCYH_IGCTBJIHTB OpAMBIC W KOCBCHHBIC U3MCPCHUA q)mnqecxnx

BEJIMYMH, TPU 3TOM BBIOMPATh ONTUMAIBHBIA CIOCOO0 HM3MEPEHUS H




HUCIIOJIB30BaTh U3BECTHBHIC METOAbI OLICHKHU HOFpeIHHOCTefI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMH BEIMYMHAMU C
HCIIOJIBb30BAHUEM IIPSAMBIX H3MEPEHMM; IIpU 3TOM KOHCTPYHPOBAaTh
YCTAHOBKY, (PpUKCHpOBaTh pe3yabTaThl MOJYYCHHOH 3aBUCHUMOCTH
(Gu3n4ecKux BEIMYUH B BUJIE TaOIMIl U IrpaUKOB, J1€1aTh BBIBOJIBI 110

pe3yJibTaTaM UCCIIEI0BAHNUS

10.12

Cobmoate mpaBwiia 0e30MacHOro  Tpyda HpU  NPOBENECHUU
UCCIEIOBAaHUM B  paMKax Y4eOHOTro DJKCIEpUMEHTa, Yy4eOHo-
HCCIIEIOBATENIbCKON M TMPOEKTHON NEeSTENBHOCTH C HCIOIb30BaHUEM

W3MEPUTENBHBIX YCTPOUCTB U JIA00OPaTOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHple 3a/lauyu ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3YSl (PU3MYECKUE 3aKOHBI U TMPUHIUIBI, HA OCHOBE aHalu3a
yCIOBUSL  3aJaydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
¢du3nyeckre BENMYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
MIPOBOJIUTH PACUETHI U OLICHUBAThH PEATHbHOCTH MOJTYYEHHOTO 3HAYCHUS

(bu3nUecKoil BeTHYUHBI

10.14

Pewarp Ka4yeCTBEHHbIC 3a/1a4u: BBICTPauBaTh JIOTUYECKU
HEMPOTUBOPEUMBYIO IEMOYKY PACCYXKIACHUIN C OMOPON HA M3yYCHHbBIE

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/ISI/I‘ICCKI/IC SABJICHUSA

10.15

Hcnonp3oBaTh MOpH  pelICHMH YY4eOHBIX 3aJad  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJOTUM JUI IOMCKA, CTPYKTYpUPOBaHMUS,
UHTEpIpeTalMd M MpeICTaBIeHUs y4yeOHOM W HaydyHO-NOMYJISIPHOM
nH(pOpMaLUY, TOJYYEHHOW M3 PA3JIIMYHBIX UCTOYHUKOB; KPUTHUECKH

AHAIIM3UPOBATD MMOJTYYaCMYIO HH(bOpMaLII/IIO

10.16

[IpuBonuTh mpHMepbl BKJIaJJa POCCUMCKUX U 3apyO€XKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE IMPOLIECCOB OKPYXKAIOLIETO

MHpa, B pa3sBUTUC TCXHUKH U TEXHOJOTHI

10.17

Hcnonb3oBaTh TeOpeTHYECKHE 3HAHUSA MO (PU3MKE B TOBCEAHEBHOM
XKHU3HH 17151 o0ecriedeHns 0€30MacHOCTH U 0OpaleH|H ¢ TpUOopaMu
U TEXHWYCCKHMMH YCTPONCTBaMH, Ui COXpPAaHEHHS 3I0pPOBbS W

COOJIOICHHSI HOPM PKOJIOTUYECKOTO MOBE/IEHUS B OKpY Kalollel cpenie

10.18

PaboTarh B rpynme C BBIMOJIHEHUEM DPA3IUYHBIX COIMAJIBHBIX pOJIeH,
IUIAHUPOBaTh ~ pabOTy  TPYNIbI,  PAlHOHAIBHO  PacCHpeAemsTh
0053aHHOCTH M IUJJAHUPOBATh JEATENbHOCTh B  HECTaHJApTHBIX
CUTyalusiX, aJ€KBaTHO OLIEHHWBATh BKJIAJ Ka)XKJOTO U3 YYaCTHHUKOB

TPYIIIBl B PELICHUE pacCMaTPUBAEMON MPOOIEMbI




11 KJIACC

Kon
NMpoBEPsIEMOro
pe3yabTarTa

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0OCBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NporpamMmmMmasl CpeaHEro 06mer0 06pa303aﬂnﬂ

111

JleMoHCTpUpOBaTh Ha MpUMEpax pojb U MecTo (U3MKU B
(bopMUPOBAaHUM COBPEMEHHOM HAy4yHOW KapTHUHBI MHpa, B Pa3BUTHUU
COBPEMEHHOM TEXHUKH U TEXHOJOTUH, B MPAKTUUECKON JEATEIIbHOCTU

JFO/IeH, LIEIIOCTHOCTD U €IMHCTBO (PU3MYECKON KapTHHBI MUpPA

11.2

Y4YUTBIBaTh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (PU3NIECKUX MOJECTICH:
TOYEYHBIN JIEKTPUYECKUN 3apsl, sSAepHas MOJEIb aTOMa, HYKJIOHHAs

MO/IEJIb ATOMHOTO SI/Ipa PY PeHIeHNH (PU3HUECKUX 3a1ad

11.3

Pacno3naBate ¢usnueckue sBICHUS (MIPOILIECCH) U OOBICHATH X Ha
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3UKU:
ANEKTpUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
9JIEKTPOMArHUTHAs WHAYKIUS, JeHCTBUE MAarHUTHOTO 1O Ha
MPOBOAHUK C TOKOM U JBWXKYIIHMICS 3apsl, 3JICKTPOMArHUTHHIC
KoneOaHus W BOJHBI, MPSAMOJIMHEHHOE pacCHpOCTpaHEHHE CBeTa,
OTpaXeHHe,  IMpelioMyieHue,  uHTepdepeHnus, aAudpakuus U
MoJIIpu3allusl CBeTa, AUCIEPCUsl CBETa, (OTOAIEKTpUUYecKuil 3dexT
(potoaddexrt), cBeToBOE MAaBlIeHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aTromMa BOJOpOJa, €CTECTBEHHass U  HCKYCCTBEHHas

PaaAnOaKTUBHOCTD

114

OnuceiBaTh H3y4YEHHbIE CBOMCTBA  BelleCcTBA  (DIEKTPUUECKHE,
MarHMTHbIE, ONTHYECKUE, DJIEKTPHUUECKYI0 IMPOBOAUMOCTh Pa3IUYHbBIX
Cpel) U DJJIEKTPOMarHUTHbIE SIBIE€HUS (IPOILECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMYUHBL:  DIEKTPUYECKHH  3apsa, Ccuia  ToOKa,
NEKTPUYECKOE  HANPSIKEHUE,  AIEKTPUYECKOE  CONPOTUBIICHUE,
pasHocTh moteHnmanos, DJIC, paboTa TOka, MHAYKIHS MarHUTHOTO
monig, cuiaa Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTYILKH,
SHEPrusl IEKTPUYECKOTO M MAarHUTHOIO MOJEH, NMEepUoJ M YacToTa
KosebaHui B KosiebaTeIbHOM KOHTYpE, 3apsi/i U CHJIa TOKa B Ipoliecce
rapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX Kosie0aHui, ¢doxycHoe
paccTosiHue U OINTHUYecKas CHJia JHMH3bI, MPU OMHUCAHUU TPABHIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJIB3YEMbIX BEJIMYUH, HX
0o0O3HaYeHUsT M EAMHUIBL, YKa3bIBaThb (DOPMYJIbI, CBS3BIBAIOLINE

JTaHHYIO (PU3MYECKYIO BEIMYMHY C IPYTUMHU BETUUUHAMU




115

OnuceIBaTh HU3YUCHHBIC KBAHTOBLIC SABJICHHUA W MPOLECCHI, UCIIOJIb3Y
(bl/ISI/ILIeCKI/Ie BCJIIMYHHBI: CKOPOCTH JJICKTPOMArHWTHBIX BOJIH, OJIMHA
BOJIHBI M 4YacCcTOoTa CBC€TA, JHEPrusd MW HMITYJIbC (bOTOHa, nepuoa
mnmojrypacmaga, OSHEprusa CBiA3M ATOMHBIX AACP; IIPpH  OINMCAHUU
IIpaBHUJILHO TPAaKTOBATb (1)H3quc1<1/1ﬁ CMBICJT UCIIOJIB3YEMbIX BCJIMYHUH,
HX 0003HAYeHUS U CIAMHUIBI, YKa3bIBATh (bOpMy.]'IBI, CBA3bBIBAIOIIMC
JaHHYIO (1)I/I3I/ILI€CKYIO BCINYMHY C IPYIrUMHU BCIWYWMHAMH, BBIYUCIIATH

3HaueHUE (PU3NIECKON BETUYHHBI

11.6

AHanu3upoBaTh (U3NYECKUE TMPOLECCHl U  SIBICHUS, WCIONb3YS
¢u3nueckre 3aKOHBI W TPHUHOUIBL: 3akoH OMa, 3aKOHBI
MOCIICZIOBATEIPHOTO W TMAPAJUICIIBHOTO COCIUHCHHS IPOBOTHUKOB,
3akoH Jlxoyns — JIeHIa, 3aKOH 3JIEKTPOMArHUTHON WHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PAaCIPOCTPAHCHUSI CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI ~ TIPEJIOMJICHUSI  CBETa, YypaBHEHHE  OWHINTEWHA  JUIs
dotorddekra, 3aKOH COXpAaHCHHUS DSHEPrUU, 3aKOH COXPAHCHUS
UMIYJIbCa, 3aKOH COXPAHCHHUS JJICKTPUYECKOro 3apsijia, 3aKoH
COXpaHCHHMs  MacCcoBOTO  4YHWClia, Moctyiatel  bopa,  3akoH
pPaIMOAaKTUBHOTO pacmajaa; TMpd OTOM  pa3indaTh  CIOBECHYIO
(OpMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTUICCKOE BHIPAXKCHUE W YCIOBHUS

(rpaHuIBl, 006JaCTH) TPUMEHUMOCTH

11.7

OHpe,[[eJ'IHTB HaIllpaBJICHUC BCKTOpAa MHWHAYKIIHUU MATrHUTHOI'O TIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuiibl JIopeHiia

11.8

Ctpoutrb ¥ ONHCHIBAaTH HM300paKEHUE, CO3/IaBa€MO€  IUIOCKUM

3€pKaJiOM, TOHKOW JIMH30M

11.9

BhBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
sToM (opmynaupoBaTh TMpobieMy (3amady) U TUNOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  cOOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTDL OIIBIT U (I)OpMyJII/IPOBaTB BBIBOJBI

11.10

OCYHIGCTBJ'ISITI) OpsAMBIC W KOCBCHHBIC HU3MCPCHUA (1)H31/ILIGCKI/IX
BCJIMYHH, TIpHU 3TOM BBI6I/IpaTL ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

HUCIIOJIB30BaTh U3BECTHHIC METOIbI OICHKN HOFpeHIHOCTeﬁ I/I3MepeHI/Iﬁ

11.11

HccnenoBath 3aBHCUMOCTH (PU3UYECKUX BEIMYHMH C HCIIOJIH30BAHUEM
NPSIMBIX ~ MU3MEPEHWH; TIPU OTOM KOHCTPYHPOBAaTh YCTAHOBKY,
(buKcupoBaTh PE3yNbTAThl TOJYYCHHOM 3aBUCUMOCTH (PU3UUECKHUX
BEITMYMH B BUJE TaOIUIl U rpaduKOB, AeTaTh BEIBOJBI MO Pe3ylIbTaTaM

HUCCICAOBaHUsA

11.12

CoOmomate mpaBuia  0O€30macHOr0  TpyZa TpU  [POBEICHUU




UCCIEeOBaHUM B paMKax y4eOHOro JKCIEepHMEHTa,  YydeOHO-
UCCIIEIOBATEIbCKON M TPOEKTHOM NESATENBHOCTH C HCIIOIb30BaHUEM

M3MEPUTENIbHBIX YCTPOMCTB U J1a00paTOpHOTrO 000pYyIOBAHUS

11.13

Pemate pacu€rHple 3a/1auyu ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJEIBIO,
WCTIONB3Ys (PU3MYECKHE 3aKOHbI W IPHHIMIBI, Ha OCHOBE aHaIM3a
YCIIOBHSI  3aJaud  BbIOMpATh  (DU3UYECKYIO MOJIENb, BBIICTATH
¢u3nueckrue BENMWYUHBI B (HOPMYIIBI, HEOOXOIUMBIC TSl €€ pelICHHS,
MPOBOJIUTH PACUEThI U OLICHUBATh PEATBLHOCTH MOJTYYEHHOTO 3HAYCHUS

(bu3nuecKoil BeIMYUHbBI

11.14

Pewmats Ka4yeCTBEHHbIC 3a/1a4u: BBICTPauBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO LEMOYKY PACCYKICHHUIN C OMOpPOM HA U3yYECHHBIE

3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘IGCKI/IG SABJICHUA

11.15

Wcnonp3oBaTh Mnpu  pelleHUH yuyeOHBIX 3aJad  COBpPEMEHHbBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS IIOWCKA, CTPYKTYpUPOBaHMUS,
UHTEpIpeTalMd M IpeICTaBICHUS y4eOHOM M HaydyHO-IOMYJIIPHOM
uH(bOpMalLMY, MMOIYYEHHONH U3 Pa3lIUYHbIX HCTOYHHUKOB; KPUTUYECKU

AHAJIIM3UPOBATD ITOJTYHaCMYIO I/IH(bOpMaI_II/IIO

11.16

OOBSACHATh MPUHLMUIBI ACUCTBUS MAIIMH, IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pasziuyaTh YCJIOBHUA MX O€30MaCHOrO HCIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HU

11.17

[IpuBoaMTH MpUMEpH! BKJIa/a POCCUICKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MTPOLECCOB OKPY)KAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBath TeopeTndyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ TpUOopaMu
U TEXHWYECKHMMH YCTPONCTBaMH, [UIS COXpPAHEHHS 370POBbS H

CO6J'II-OILCHI/I}I HOPM 5KOJIOTHYCCKOT'0 TOBCACHUA B Opr>KaIOIJ_IeI71 cpeac

11.19

PaGorare B rpymme c BBIIOJHEHHEM Pa3IMYHBbIX COLMAIBHBIX POJIEH,
IUIaHUPOBaTh ~ pabOTy  TPYIIbI,  PallMOHAIBHO  pPacHpelesTh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX
CUTyallUsIX, aJE€KBAaTHO OLICHMBAThb BKJIAJ KaXJOr0 M3 YYaCTHUKOB

TPYIIIBI B pEIIEHNE pacCMaTprUBaeMol MPoOIeMbl




IMPOBEPAEMBIE DJEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pasneJa

Kon nposepsiemoro
3J1eMEeHTa

HpOBepﬂeMbIe IJIEMEHTLI COACPKAHUSA

OU3NKA U METOIbI HAYYHOI'O [IO3HAHMA

11

dusznka — Hayka o npupone. Hayunbie
METO/Ibl TIO3HAHUS OKpY’Karoliero Mmupa. Poib
JKCIEpUMEHTa M TEOpUM B  IpoOLIEcce

MO3HAHUS IPUPOJIBI. DKCIEPUMEHT B (PHU3HKE

1.2

MogenupoBanue (U3NYECKUX SBICHUN U
npoueccoB. Hayunsie runoressl. Ousnueckue
3aKOHBI U TEOpUU. ['paHULIBI TPUMEHUMOCTH
buznyeckux 3aKOHOB. [TpunHumn
cooTBercTBUs. Pomb u Mecto (Qu3uKU B
dbopMupoBaHUU COBPEMEHHOU Hay4YHOH
KapTUHBI MUDa, B MIPAKTUYECKON

JIESATEIbHOCTH JIFOJEH

MEXAHHUKA

KMHEMATHUKA

211

Mexaanu4deckoe JBUKCHUC. OTHOCHTENHHOCTh
MEXaHUYCCKOI'O ABHMKCHMA. Cucrema oTcuéra.

Tpaekropus

2.1

2.1.2

[lepemenienne, ckopocTh (CpelHsis CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHUE
MaTepualbHOM TOYKH, UX MPOEKLIHUU HA OCHU
CHUCTEMBI KOOpJIMHAT. Crnoxenue

NEPEMELEHU U CII0KEHHE CKOPOCTEN

2.13

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JIBIJKEHHE. I'padukn
3aBUCHUMOCTH KOOp/JUHAT, CKOpPOCTH,
YCKOPEHHH, ITyTH u IEpEMEILEHUS

MaTepI/IaHLHOI‘& TOYKHU OT BpECMCHU




2.14

CBoOoaHoe nazieHue. Y CKOpeHue CBOOOIHOTO

naJieHus

2.15

KpuBonuueiinoe  nBuwkenue. PaBHOmMepHOE
JIBUYKEHUE MaTepUuaIbHOU TOYKH  TIO
OKPYXHOCTU. YTJIOBasi CKOPOCTb, JIMHEHHas
CKOpOCTb. [epuon u 4acTora.

LleHTpOCTpEMUTEIBHOE YCKOPEHUE

2.1.6

Texnuueckue YCTpOWMCTBA: CIIUJIOMETD,
JIBUKEHHE CHAPSIOB, LIETIHBIE U PEMEHHBIE

nepeaayn

2.1.7

[IpakTrueckue paboTBhI. H3mepenue
MTHOBEHHOM CKOpPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKIY MYTAMHU, MPONIEHHBIMU
TEJIOM 332  IIOCIEAOBATEIbHBIE  PABHBIC
MIPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM
JBIJKCHUHM C HayaJlbHOM CKOPOCTHIO, PaBHOU
Hyt0. M3yueHne NBH>KEHUS IapuKa B BI3KOU
JKUOKOCTH.  M3yueHue  ABWKEHUS — Tea,

OpOILIEHHOTO TOPU3OHTAIBHO

2.2

TMHAMUKA

22.1

ITpuHumn OTHOCHUTEIILHOCTH lanmunes.
IlepBenii 3akoH Hbrorona. HMHepuuanbHbie

CHUCTEMBI OTCUETA

2.2.2

Macca Ttena. Cuna. IlpuHnun cynepnosunuu

CHUII

2.2.3

Bropoii 3akoH HproTOHa g MarepualbHON
TOYKM B MHEpPUHUAIBHOM CHCTEME OTCYETa
(UCO). Tpermit 3axkon HeroroHa  myst

MaTCpHaAJIbHBIX TOUCK

2.2.4

3aKOH BCEMHPHOTO TAroTeHus. Cuiia TSKECTH.

HepBaﬁ KOCMHUUYCCKasd CKOPOCTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH I'yka

2.2.6

Cuna tpenusi. Cyxoe Tpenuwe. Cuna TpeHHs
CKOJIbKCHUA u culia TPCHUA ITIOKO4.

Koaddumment tpenus. Cuna conpoTHBICHUS




IIpU ABHXKCHUU TEJIA B )KUJIKOCTHU WJIN ra3c

2.2.7

[TocTynarenbHoe M BpallaTeIbHOE JIBUKEHUE

a0COJIIOTHO TBEPIOTO Tea

2.2.8

MOMEHT CUJIbl OTHOCUTEIBHO OCU BpalllCHMUSL.
IInedo cuibl. YCI0BUS paBHOBECHS TBEPIOTO
tena B UCO

2.2.9

TexHuueckue  yCTpOMCTBA:  MOJIIMITHHUKH,

JABMKCHUE NCKYCCTBECHHBIX CITYTHHUKOB

2.2.10

[TpakTnyeckue paboTel. M3ydyeHue IBUKEHMS
Opycka 10 HAKJIOHHOM IUIOCKOCTH  IIOX
JeficTBUeM HECKOJbKUX cui. MccienoBaHue
3aBUCUMOCTH CHJI YHIPYIOCTH, BO3HHUKAIOIIUX
B JeGopMHUpyeMOW MpYyKUHE U PE3UHOBOM
oOpasle, OT BEIUMYUHBI UX Jedopmanuu.
HccenenoBanue yciaoBUi paBHOBECHS TBEPIAOTO

TCJIa, UMCHOIICTO OChb BpalllCHUA

2.3

3AKOHbBI COXPAHEHU S B MEXAHUKE

23.1

I/IMHy.]'IBC MaTepI/IaJILHOI\/’I TOYKH, CUCTCMEI
MaTCpUAIIBHBIX  TOYCK. I/IMHy.]'IBC CUJIbI U

HN3MCHCHUEC UMITYJIbCA TCIIa

2.3.2

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTuBHOE IBMKEHHE

2.3.3

PabGora cuiel

2.34

MOIIHOCTE CUJIBI

2.35

Kunernueckas OHEPIuUia MaTCpI/IaHBHOﬁ TOYKH.

Teopema 0 KHHETUYECKON SHEPTUU

2.3.6

IlorenumaneHas sHeprud. [loreHnumanbHas
SHEpPrus yIpyro Je(pOpMHUPOBAHHOM
npyxuHsl. [loTeHnmanpHas dHeprus Tena

BOJIM3U TTOBEPXHOCTU 3emMiu

2.3.7

[ToreHnnanpHble U HEIOTEHIMAIBHBIE CHIIBL.
Cesi3p  pabOThl HEMOTEHIUATBHBIX CHI C
U3MEHEHHEM MEXAHUYECKOU SHEPTrUuu

CHUCTEMbI TECII. 3aKkoH COXpaHCHUA




MEXaHUYECKOU SHEPTUH

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuueckue yCTpOWCTBa: JBMKEHHME DaKeT,
o BOJIOMET, KOIIEp, IIPYKUHHBIN ITUCTOJIET
[Ipaktudeckne paboTel. M3yueHue cBs3u
2310 CKOpOCTEH Tel TMpH HEYIpyroM yjape.

HCCJ’IGI[OB&HI/IG CBsA3HU pa6OTI>I CHJIbI C

H3MEHEHHEM MEXaHHYEeCKOH OHEPTUU TClla

MOJIEKVYJISIPHAS ®U3UKA U TEPMOANHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPHU

311

OcHoBHbIE MIOJIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. BpoyHnoBckoe
neuxenue. uddysusa. Xapakrep IBUKEHUS U

BSaI/IMOIIeﬁCTBI/IH qacCTull BEUICCTBa

3.1.2

Mopgenu CTpoeHus Ta30B, KUAKOCTEH U
TBEPIABIX TeT W OOBSICHEHHUE  CBOWCTB

BEIIIECTBA HA OCHOBE ATUX MOJAEIEH

3.13

Macca MOJICKYII. KonuuectBo BCIICCTBA.

[TocTostHHas ABoraapo

3.14

TermoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus

3.15

Mopgens  upeansHoro  rasza.  OcHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON

TCOpHUU UJACATIBHOI'O T'a3a

3.1.6

AOconroTHas TeMIiepaTypa Kak Mepa cpeaHen
KHUHETHYECKOU OHCPIUuMr TEIIJIOBOI'0 JABUIKCHUA

yactull ra3a. lllkana remneparyp KenbBuna

3.1.7

VpaBuenne Kianelipona — Menzaeneesa.

3akon JlaapToHA

3.1.8

I"a30BBIC 3aKOHEI. HBOHpOL{CCCLI B MACAJIbHOM
ra3€¢ C IMOCTOSIHHBIM KOJIHYCCTBOM BCHICCTBA:

u30TepMa, 130Xxopa, nzodapa

3.1.9

Texnuueckue YCTpOWMCTBA: TEPMOMETD,

O6apomeTp




3.1.10

[Ipaktnueckue paboTel. M3mepeHue Macchl
BO3/1yXa B KJIacCHOW KoMHate. MccnenoBanue
3aBUCUMOCTH MCIKAY MapaMCTpaMn COCTOSHUA

Pa3pEKEHHOI'O Ira3a

3.2

OCHOBbI TEPMOJIMHAMUKU

321

TepmonnHamuueckass cucreMa. BHyTpeHHsA
DHEPIUs TEPMOJMHAMMYECKOM CHUCTEMBI H

CIIoCO0bI €€ U3MEHEHUS

3.2.2

KonuuectBo TemnoTsl u pabora. Buyrpenuss

OHEPTIHA OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.2.3

Bunel Temnonepenaun:  TEMIOMPOBOIHOCTD,
KOHBEKLHUS, U31ydeHue. Tenno€MKoCTh Telna.
YiaeapHas TEINIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI ITPU TCIJIOIICPEAAUC

3.24

[TepBsiit 3akoH TepMoauHamMuKu. [lpumenenue
IIEPBOTrO 3aKOHa TEPMOJUHAMUKHU K
u3onporeccam. ['padudeckas WHTEpIPETAIIHS

paboThI raza

3.25

TeruoBble MammHbl. [IpuHnMnel aeWcTBus
TeryIoBeIX MamuH. [Ipeobpa3oBaHust sHEprUn
B TemioBbIXx  MammHax. Koadduument
nonesHoro  neiictBus  (manee —  KIIJI)

termioBoit mamuHel. [{ukin Kapao u ero KI1J]

3.2.6

Bropon 3aKOH TEPMOJAVHAMUKH.
HeobOpatumocts  mpoleccoB B NPHPOJIE.
TemmoBele JIBATATEIIH. OKoIoruuecKre

Hp06J'IeMBI TCIUIOOHCPICTUKU

3.2.7

TexHuueckne YCTpOICTBa: JIBUraTelb
BHYTPEHHETO CrOpaHusl, OBbITOBOI

XOJIOAUJIBHUK, KOHAWUIWOHED

3.2.8

[IpakTueckue pabotsl. 3Mepenue ynenbHou

TETUIOEMKOCTH

3.3

ATPEI'ATHBIE COCTOAHNA BEIIECBA. ®A30BBIE ITEPEXO/IbI

33.1

[TapooGpa3oBanue u koHAeHcamus. Mcrnapenne




u KUIICHUE. VY nenbHas TEerIoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPHI

KHUIICHUS OT JaBJICHUA

AOcomoTHAE U OTHOCHUTEIbHAS BIIAXKHOCTH

332 BO3Ayxa. HachllieHHbIN nap
Teépnoe TEJIO. Kpucrammmueckue u
333 amophHBIe Tena. AHHM30TPONHUS  CBOWCTB
- KPUCTAJUIOB. Kunkue KPUCTAJUIBL.
CoBpeMeHHbIE MaTepUabl
334 [TnaBnenne W Kpucramauzauus. YJeiabHas
o TerioTa riasieHus. Cyomumanus
3.35 YpaBHEHHE TEIUIOBOTO OanaHca
TexHuueckue YCTpOWCTBA: TUTPOMETP U
T HICUXPOMETP, KaJIOpUMETP,  TEXHOJIOTHH
o MIOJIy4EeHUsI COBPEMEHHBIX MaTepHajoB, B TOM
quciie HAHOMAaTEePHAJIOB, 1 HAHOTEXHOJIOTUH
337 IIpakTnaeckue paboThI. H3mepenne
o BJIQKHOCTH BO3/yXa
4 SJIEKTPOJIMHAMUKA
DJIEKTPOCTATHUKA
411 OnexTpuzaiys Ten. DJeKTpudecKuil 3apsas. J(sa
o BUJIA DJICKTPUIECKHX 3apsiI0B
412 [TpoBoaHUKH, JIMRJIEKTPUKU U
HOJTYIPOBOHUKU
413 3aKOH COXpaHEHMsI AIEKTPUUYECKOTO 3apsiia
414 B3aumopeiictBue 3apsaaoB. 3akoH Kynona
4.1 DneKTpudecKkoe rnose. HanpsoxéHHOCTh
415 AIEKTPUUECKOTO TOJISL. [MpuHImn
o cynepnosuiu.  JIMHUM ~ HanpspKEHHOCTH
AIIEKTPHUYECKOTO TTOJIST
416 PaGota cui  3NIEKTPOCTATUYECKOTO  MOJISL.
o ITorenuuan. Pa3zHoCTh MOTEHIIMAIOB
417 [TpOBOTHUKH M JUAJIEKTPUKH B TOCTOSIHHOM

AJIEKTpUYeckoM  mone.  Jlusnekrpuyeckas




IMPOHUIIAEMOCTDb

DNEeKTPOEMKOCTb. Konpnencarop.
418 DNEKTPOEMKOCTh  TUIOCKOTO  KOHJCHCATOPA.
OHeprus 3apsKEHHOI0 KOH/IeHcaTopa
TexHuueckue  yCTpOMCTBA:  AJIEKTPOCKOIL,
419 AIIEKTPOMETpP, DJIEKTPOCTAaTHYECKas 3allluTa,
o 3a3eMJICHHUE DJICKTPONPUOOPOB, KOHIEHCATOD,
KCEPOKC, CTPYUHBIN NPUHTEP
4110 [TpakTuyeckue padoTHLI. N3mepenne

AIEKTPOEMKOCTH KOHICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX

CPEJIAX

YcnoBus CYIIECTBOBAHUA IIOCTOSIHHOI'O

421 aeKTpruueckoro Toka. Mcrounuku toka. Cuna
Toka. [locTostHHBII TOK
422 Hanpsixenune. 3akon Oma 1715 yyacTka Lenu
423 DNEKTPUUYECKOE COMPOTUBIIEHUE. Y IETBHOE
o COIPOTHBIICHUE BEIECTBA
494 [TocnenoBarenbHOE, napaienbHoe,
o CMEINIAHHOE COSTMHEHUE MPOBOHUKOB
Pabota snexkTpuueckoro Toka. 3akoH J[xoyins
4.2.5
— Jlenna
4.2.6 MOUIHOCTB ANMEKTPHUIECKOTO TOKA
anekTponBrkymas cuna (mamee — DJIC) u
427 BHYTpPEHHEE COMPOTUBJICHHE NCTOUYHUKA TOKA.
o 3akoH Owma 19 TONHOM  (3aMKHYTOM)
anekTpudeckoit renu. Koporkoe 3ambikanue
DNeKTpOoHHAs MIPOBOJIUMOCTh TBEPIBIX
428 METAJUIOB.  3aBHCHMOCTb  COTPOTHBIICHHS
o METAaJUIOB oT TeMIepaTyphl.
CBepXIpoBOIUMOCTh
429 DOnekTpudeckuii Tok B Bakyyme. CBoiicTBa
o AIIEKTPOHHBIX ITyYKOB
4.2.10 [TomympoBoiauku. CoOCTBEHHAsI M PUMECHAs




MPOBOJUMOCTh TOJIYNPOBOJIHUKOB. CBOICTBa

p-n nepexona. [ToaynpoBOaHIUKOBBIE TPUOOPHI

4211

ONEKTPUYECKU  TOK B DJIEKTPOJIMTaX.
ONEKTPOIUTHYECKAS JUCCOLMALINS.

DNEKTPOIn3

4212

DNEKTPUYECKUI TOK B rasax.
CaMoCTOATENbHBIH U HECAMOCTOSITEIIbHBIN
pa3psan. Pa3nuuHble THUIBI CAMOCTOATEIBHOTO

paspsiaa. Monuus. [lnazma

4213

TexHuueckue ycTpoiicTBa: amIiepMerp,
BOJIETMETP,  PEOCTaT, MCTOYHUKU  TOKa,
JIEKTPOHArPEBATEIIbHBIE IpudopHl,
3JIEKTPOOCBETUTENbHBIE TPHOOPHI, TEPMOMETP
COIPOTUBIICHUS, BAKYYMHBIU U0,
TEPMHUCTOPBI u ¢boTope3ucTopsl,

HOHYHpOBOI[HHKOBBIﬁ Au04, raJlbBaHUKa

4.2.14

[TpakTryeckue paboTHI. Nzyuenue
CMEIIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC HUCTOYHMKA TOKa U €roO
BHYTpEHHero compotusieHus. HaOmronenue

QJICKTPOJIN3a

11 KJIACC

Kon
pa3nea

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3JIeMEHTbI COAEPKAHUSA

4

SJIEKTPOIMHAMUNKA

4.3

MAT'HUTHOE IT1OJIE. 9JIEKTPOMATHUTHAS NHAYKIUA

431

ITocTtosiHHEIe MarguThl. B3aumoneiicTBue

IIOCTOSSHHBIX MarHuTOB

432

MarnutHoe mionie. BekTtop MarHWTHOM
vHAyKUMKA.  [lpuHOuMn — cyneprio3uiuu.
Jlunuun marnutHOM wuHaykuuu. Kapruna

JUHUNA ~ MarHUTHOM  MHAYKIMM  TIOJISI




IOCTOSAHHBIX MarHuTOB

MarsuTHOE 10JI€ IIPOBOJHHUKA C TOKOM.
Kaptuna nuHUI 10N JUIMHHOTO NPSIMOTO

MMpOBOAHUMKA W 3aMKHYTOI'O KOJIBLICBOI'O

4.3.3
MPOBOJHMKA, KATyIIKH C TOKOM. OIBIT
Opcrena. BzanmoaeiicTBre NpoBOAHUKOB C
TOKOM
434 Cuina Amriepa, e€ MOJyJIb U HallpaBJICHUE
Cuna Jlopenua, e€ MOJlyJib U HarpaBJCHHE.
JIBl>keHHEe  3apsUKEHHOW — YacTHIl B
435
OJIHOPOJHOM MAarHuTHOM TmoJje. Pabora
cuiibl Jlopenua
4.3.6 SIBneHure ANEeKTPOMArHUTHON MHAYKIIUN
437 [ToTok BEeKTOpa MarHUTHOW MHIYKIIMH
O/C WHIYKIIWH. 3aKkoH
4.3.8 .
aNeKTpoMarHuTHoU uHaykuun dapanes
Buxpesoe anekrtpuueckoe mone. O/IC
WHIYKIMA B TPOBOJHHKE, JIBHKYILIEMCA
4.3.9
MOCTYMATENbHO B OJJHOPOJHOM MarHUuTHOM
nosue
4.3.10 [TpaBumno Jlenmna
NHIyKTUBHOCTD. SIBIEHHE CAMOMHIYKIIUH.
4311
O/1C camouHAYKIUU
DHeprusi MarHUTHOTO TIOJII KaTYIIKH C
4.3.12
TOKOM
4.3.13 OJEKTPOMArHUTHOE 110JIE
TexHuueckue yCTpOICTBA: TMOCTOSIHHBIE
MarHuThI, AJIEKTPOMAarHUTHI,
4.3.14
AJEKTPOIBUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YACTUI], UHTyKIIMOHHASI TIEYb
[TpakTnueckue paboThI. N3yuenune
MarHUTHOTO TIOJII KaTYHIKd C TOKOM.
4.3.15

UccaenoBanme  OEeUCTBUA  IOCTOSIHHOI'O

MarHuTa Ha paMKy ¢ TokoM. MccnenoBanue




SABJICHUS SHCKTPOMaFHHTHOﬁ HUHIAYKIUA

KOJIEBAHM 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHWA

5.11

Konebarenpnass  cucrtema.  CBOOOAHBIC
konebanus. ['apMoHWYecCKHe KoyeOaHuUs.
[lepuon, uacrora, ammiutyaa u ¢asa

KoJe0auuit

5.1.2

IIpyxuHHBIE MasATHUK. Maremarnueckui

MassTHHUK

5.13

VpaBHeHHE TapMOHHYECKHX KOJICOAHHIA.
Kunemarnueckoe u JIMHAMUYECKOE

OIUCaHME KOJIE0ATEIbHOTO IBKEHUSA

5.14

[IpeBpamenue SHEPruu npu
FapMOHUYECKHUX KOJICOAHUSX. Casi3b
aAMIUIATYIBI KOJICOaHUI HCXOJHOU
BEJIMYMHBI C aMIUIMTYyAaMH KoJjebaHuil e€

CKOPOCTH U YCKOPEHHUS

5.15

Konebarenbupiii  koHTyp.  CBOOOAHBIE
AIIEKTPOMAarHUTHbIE KoJieOaHus B
U/IeaIbHOM  KOJIeOaTelnbHOM  KOHTYPpE.
AHanoruss MeXIy MEXaHWYeCKUMH U
ANIEKTPOMArHUTHBIMU KOJICOAaHUSAMHU.

®opmyina Tomcona

5.16

3akoH COXpPAaHCHU SHEPTHUU B HICAIIbHOM

KoJiIe0aTeIbHOM KOHTYpPC

5.1.7

By IeHHbIE MEXaHUYECKHE KOoJeOaHuU .
Pe3onanc. Pe3zonancHas KpHBasl.
BeHyx1eHHBIE AJIEKTPOMAarHUTHBIE

KOJICOAHUS.

518

Ilepemennsii  Tok.  CuHyconganbHBIN

IIEPEMEHHBIHN TOK.

5.19

MOIIHOCTH MIEPEMEHHOT0 TOKA.
AMIUTMTYIHOE W JEHUCTBYIONIEE 3HAUYCHHE

CHJIbI TOKAa W HAITPSIPKCHUSA




5.1.10

Tpanchopmarop. [Tpou3zBoacTBO,
nepenaya U MoTpeOsIeHHe AIEKTPUYECKOM
SHEPrUU. DKOJIOTMUYECKHE PHUCKH TpHU
MIPOU3BOJICTBE JJICKTPUUYECKON HSHEPTUU.
KynbpTypa ncnosb3oBanus 3JIEKTPOIHEPTUU

B HOBCCﬂHeBHOﬁ KHN3HU

5.1.11

TexHuueckue yCTpoOMCTBa: ceiicMorpad,
ANEKTPUUECKUI 3BOHOK, JINHUHA

aNIeKTponepeaay

5.1.12

[IpakTnueckue paboTel. MccnenoBanue
3aBUCUMOCTH IIepuoJia MaJjlblX KoseOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChl
rpy3a. MccnenoBanue nepeMeHHOro Toka B
LEeNHU U3 I0CIEN0BaTEIbHO COEAUHEHHBIX

KOHACHCATOpPA, KATYIIKHU U PE3UCTOpa

5.2

MEXAHUYECKUE U 9JIEKTPOMATHUTHBIE BOJIHBI

5.2.1

MexaHndeckue BOJTHBI, YCIIOBUS
pacnpoctpanenus.  I[lepron.  Ckopocth
pacnpocTpaHeHHssT W JUIMHA  BOJIHBI.

[TonepeyuHbie 1 IPOIOTBHBIE BOJHBI

5.2.2

Wntepdepenmys U mudpaxuus

MEXaHHUYCCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. I'pOMKOCTB 3ByKa.

BeicoTa Tona. TemOp 3Byka

5.24

ONeKTpOMarHUTHBIE  BOJHBL. Y CJIOBHUSA
U3JIy4YEHUs  AJNEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenTarus BekTopoB E, B u v

B BHGKTpOMaFHI/ITHOfI BOJIHE B BAKyyM€

5.2.5

CBoiicTBa  DIEKTPOMArHUTHBIX  BOJIH:
OTpaXXCHHUE, TPETOMIICHHE, IOISpU3ALHS,
mudpakius, uHTepdepeHuus. CKOpocTb

SJICKTPOMArHMTHBIX BOJIH

5.2.6

[IIxana AIEKTPOMAarHUTHBIX BOJIH.
HpI/IMeHeHI/IC OJICKTPOMArHuTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIMIIBI PagUOCBS3M W TEIICBUCHUS.
Pauomokarusi. DNEKTPOMarHuTHOE

3arps3HEHNE OKPY)KAIOIIECH Cpe/Ibl

5.2.8

TexHu4yeckue yCTpPOWCTBA: MY3BIKAJIBHbBIC
WHCTPYMEHTBI, YIBTPa3BYKOBast
JUarHOCTHKAa B TEXHUKE M MEIHLMHE,
pamap,  paguONpPUEMHMK,  TEJIECBHU30D,

aHTeHHa, Tenedon, CBY-neun

5.3

OIITUKA

5.3.1

[IpssMonMHENHOE PACIIPOCTPAHEHHUE CBETA

B OAHOPOJHOM cpexe. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPaKEHUS
csera. [locTpoenre n300paskeHHi B IIIOCKOM

3epKaiie

5.3.3

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS
CBETA. AOCOJIFOTHBIN [oKa3areib

IIPEIOMIICHUS

5.34

ITonuoe BHYTpPEHHEE OTpa’KECHHE.
IIpenenbHBIl Yroa MOJHOTO BHYTPEHHETO

OTpaKCHUSA

5.3.5

Hucnepcuss  cBera.  CIIOXKHBIM  COCTaB

6enoro cera. [{Ber

5.3.6

Cobuparone W pacceuBAIOUINE JIMH3HIL.
Tonkass nunH3a. POKYCHOE PpACCTOSIHHE M
ONTHYECKas  CWJIa  TOHKOM  JIMH3BL
[TocTpoenune n300paxeHuit B COOMPAIOIINX
u pacceuBapomux JuH3ax. Dopmyna
TOHKOW JIMH3bl. YBEJIWYEHHUE, J1aBaeMOe

JIMH30H

5.3.7

HpCI[CJ'ILI NPpUMCHUMOCTH T COMCTpH‘-IGCKOﬁ

OIITHUKHA

5.3.8

Wntepdpepenuuss  ceera.  KorepeHtHble
HUCTOYHUKH. Ycnosus HaOMI0ICHUS
MaKCUMYMOB U MUHHMYMOB B

UHTEPPEPEHIIMOHHON KapTUHE OT JBYX




CI/IH(l)a?)HBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmuss  cera.  JudpakumonHas

pCHIéTKa. VcaoBue Ha6J'IIO,Z[CHI/IH I’ IaBHBIX

5.3.9 MaKCUMYMOB npu MageHun
MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(PPAKINOHHYIO PEHIETKY

5.3.10 [Tonstpu3anus cBera

TexHu4yeckue yCTpOMCTBA: OYKH, JIyIa,

¢doroanmapar, MTPOSKIUOHHBIA ammapar,

5311 MHKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OINTHKA, TUQPaKITUOHHAS peméTka,
TIOJISIPOU]T
[IpakTnueckue  paOOTBHI. N3mepenue

MMOoKasarcjid IMPECIIOMIICHUA. UccnenoBanme

5.3.12
CBOMCTB  HM300pOKCHMH B  JIMH3aX.

Hab6nronenue nucnepcuu ceera

SJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

I'paHuILIBl TPUMEHMMOCTH KJIACCHUYECKOM
MEXaHMKH. IToctynaTsl TEOpPHH
6.1 OTHOCHUTENIBHOCTH: MHBapUaHTHOCTb
MOJYJII CKOPOCTHM CB€Ta B BaKyyMe,

MIPUHITUTT OTHOCUTEIHLHOCTH DUHINITEHHA

OTHOCI/ITGJ’II)HOCTB OI[HOBpeMeHHOCTI/I.
6.2 3aMmenieHUe BpPEMEHHM U COKpallleHue

JJIMHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHUIIBI

CBs3b Macchl ¢ PHEPrueil U MUMITyJIbCOM
6.4 CBOOOJTHOW  4YacTHIBl. OHEpPrus MOKOs

¢BOOOHOI YaCTULIBI

KBAHTOBAA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OITHUKH

®otonsl. Dopmyina [Inanka cBsA3u sHEPTUU
711 ¢doTtoHa ¢ ero wyactorod. ODHeprus U

UMITYJIbC (DOTOHA




712

OTtkpeiTHE U UccnenoBanue Gorodaddexra.

OIMBITEI AT. Cronerosa. 3aK0OHBI

doroaddexra

7.13

YpaBHeHHe OHHIIITEHA IS

dotorddekra. «KpacHas TpaHUIIa»

doroaddexra

714

JlaBnenue cera. Onbitel [1.H. JIeGenena

7.15

XMUMHYECKOE IEHCTBUE CBETA

7.16

TexHuueckue ycTpoiicTBa: (POTODIEMEHT,
dboTomaTuuk, COJTHEYHAS Oarapes,

CBETOAUO

7.2

CTPOEHUE ATOMA

721

Monens atoma Tomcona. OTBITE
Peszepdopnaa no uccnenoBaHuio CTpoOeHUS

aTomMa. HnaHeTapHa;I MOJACJIBb aTOMa

7.2.2

[Toctynatel bopa. H3znyuenune u
norjouieHue (GOTOHOB TpU  IMEpexoje
aTOMa C OJHOIO YPOBHsS DJHEpPrud Ha
npyroi. Bunel criektpoB. CriekTp ypoBHEH

9HEPTHUU aTOMa BOAOPOaa

7.2.3

BomnHoBble cBoMcTBa 4acTull. BoiHBI e
bpoiis. KopnyckynspHo-BosHOBOM
nyanu3Mm.  Judpakiust SIeKTpOHOB  Ha

KpHuCTaJl1ax

724

CnoHTanHoe | BBIHYXXJICHHOC H3JTYUYCHHC.

YCeTpoiicTBO M TPUHITUT paOOTHI Jiazepa

7.2.5

TexHu4eckue yCTpOMCTBA: CIEKTPAJIBHBIN
aHayu3 (CHEKTPOCKOII), Jla3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  HaOmonenue

JIMHENYaToro CeKkTpa

7.3

ATOMHOE A1PO

73.1

Meroasl HaOMIOAEHHS W PErUCTpaluu

9JICMCHTApPHBIX YaCTHUI]




7.3.2

OTKpBITHE  PATMOAKTUBHOCTH.  OTMBITHI
Pesepdopna mo ompeneneHuro cocTtaBa
paauoakTUBHOTO wm3nydeHus. CBoHCTBa
anbda-, 6era-, raMmma-u3aydeHus. Biusaue

PaaArOaKTUBHOCTH HaA KUBBIC OPraHU3MbI

7.3.3

OTkpplTHE  OPOTOHA U HEUTpOHA.
Hyxnonnass mozens siapa ['eiizenOepra —
WBanenko. 3apsn sapa. MaccoBoe 4ucio

siapa. M3otornbl

734

Anbda-pacna. DNEeKTPOHHBIN u
NMO3UTPOHHBIA  Oera-pacman.  [amma-
U3Iy4eHHe.  3aKOH  PaJHOaKTHBHOTO

paciiazia

7.3.5

OHeprusi CBA3M  HYKJIOHOB B  sIpe.

Snepusie cunbl. [ledext maccsl sapa

7.3.6

}InepHHe pe€aKuuu. IIGJ'IGHI/IG N CHHTC3

anep

7.3.7

Snepuslii peakTop. TepmosinepHbIit
cuHte3. [IpoOmembl U  MEPCHEKTUBBI
AIEPHOM  DHEPreTHKU.  JKOJIOTMYECKHE

ACIEKTHI SIIEPHOM YHEPreTUKHU

7.3.8

DneMeHTapHble YaCTHULIBL. OtkpeITHE
[IO3UTPOHA. @yHIaMEHTAIIbHBIE

B3aMMO/ICHCTBUSI

7.3.9

TexHudeckne  ycTpoWcTBa:  JIO3UMETD,
KaMepa BunbcoHa, sAnepHBI  peakTop,

aromMHas oomOa

7.3.10

[Tpaktnueckue pabotel. MccnenoBanue
TPEKOB YaCTHIL (o TOTOBBIM

¢doTorpadusam)

OJIEMEHTHBI ACTPOOU3NKU

8.1

Bun 3Bé3nmnoro Heba. Co3Be3nusi, spKue

3Bé3,[[bl, IIJIaHCTHI, UX BUAMMOC ABMXKCHHUC

8.2

Conueunass cucreMa. IlmaHeTbl 3eMHOU




IPYIIIBL. [InaneTsI-TUraHTEI u  uX
CIIyTHUKH, KapJUKOBbIC IUIAHETHI. Maible

Testa CoTHEYHOH CUCTEMBI

8.3

Comunie, ¢orochepa u  armocdepa.

ConHeyHas aKTUBHOCTh

8.4

Hctounuk sHeprun CosHIA U 3BE3]1

8.5

3BE37bI, UX OCHOBHBIE XapPaKTEPUCTUKH:
Macca, CBeTUMOCTb, pajuyc, TemrepaTypa,
150:¢ B3aUMOCBSI3b. Junarpamma
«CTIEKTPAJIIbHBIA KJIACC — CBETUMOCTBY.
3BE31bl TJABHOM  IOCIIEIOBATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETHUMOCTBY JUIS

3BE31 TJ1aBHOU IIOCIACA0BATCIIbHOCTHU

8.6

Buyrtpennee CTpOCHUE 3BE3L.
CoBpemeHHbIE MIPEACTABICHUS 0
MIPOUCXO0KACHUH U 3BOIoUMK COoJHIA U 3BE3 .

JTarbl )KU3HA 3BE3]T

8.7

Mneunsiii  Ilyre — Hama TamakTuka.
CnupanbHass  crpykrypa  ['amaktukw,
pacupeneneHue 3BE31, ra3a M IBUIH.
[Tonoxxenne wu paBwkenne ConHoa B
lamaktuke. Ilmockas wu  chepuueckas

moacucTeMsl I'agakTuKu

8.8

Tunel ramakTuk. PamuoramakTuku U

KBa3apbl. UEpHBIE IBIPHI B s/ipax TalakTHK

8.9

Bcenennas. Pacmupenue  BceeneHHOM.
3akon XaO6ma. Pasz0eranue rajakTHk.
Bospact u pamuyc BceneHHoi, Teopus
bonpmioro B3peBa. Mogens  «ropsuei

Bcenennoi». PenukroBoe usnyyenue

8.10

Macmtabnass ~ ctpykrypa  BceneHnoil.
Mertaranaktuka. Hepenénnsie npoOiaembl

ACTPOHOMHHU




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

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETHU

HUHTEPHET






