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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke ¢ yu€tom (enepaibHON padoueld MporpaMMbl BOCHUTAHUS IIIKOJIbI U
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k maaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMii MEXIPEIMETHbIX CBsA3€l (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey U3ydeHus (PU3UKU Ha YPOBHE CPEAHEro oOIero oopa3oBaHusl, INIaHUPyEMbIE
pe3ynbTaThl  OCBOEHUSI Kypca (U3UKMU: JIMYHOCTHBIC, MeETaIlpeaMETHBIC,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e TIUIAHUPYEMBIE PE3yJIbTAaThl OCBOCHUS Kypca (U3UKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YIbTAThI M0 rojlaM 00yUEHUS;

e cojepxkaHue yueOHoro npeamera «Ou3uka» 1mo rogam o0ydeHus..

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3zHOO0pa3HBIX TEXHOJIIOTHH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJYYEHHs] HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MIO3HAHUS TIPU BHITIOJTHEHUY UMHU YI€OHBIX UCCIICOBAHUM.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETO 0011ero 00pa3oBaHUsI IOJIOKEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 HOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3feioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupOBaHUE TPENCTABICHUM O CTPYKTYpPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HMUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (U3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHUL[aX TPUMEHUMOCTH
TEOPUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0JI B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIMXCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Boijenenrie B yka3zaHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOrO IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS U OCHaIeHus kabunera ¢usuku. [lpu
3TOM OO0ECleunBaeTcsi OBJAJCHHE OOYYaroIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIBITOB TI0 MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE yaesieTCsl pEHICHNI0 PaCUETHBIX U KAUeCTBEHHBIX 3a]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIAIOIMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HMHTErpupys 3HaHUS W3
pa3HbIX pa3naesnoB. i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3aJaHUS HA
OOBSICHEHHE NPOTEKAHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootserctBuu ¢ TpedoBanusmMu @PI'OC COO k MmaTepHaIbHO-TEXHUYECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3HKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIA. B xabuHeTe Pu3MKu AOIKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE Il BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JleMoHCTpaninoHHoe o0OopyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M  OOECHeYMBaeT IOCTAHOBKY
NEPEYUCIICEHHbIX B IporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMUSI  M3y4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.

JlaGoparopHoe 00OpynOBaHUE [UIsI YYEHUYECKMX HPAKTHUYECKUX pPadoT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU aHAJOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4CHUS] PU3UKHU B 00111eM 00pa30BaHUU SIBJISTFOTCS:

e (opMUpOBaHHME HHTEpPECAa W CTPEMJICHHS OOyYalolmuXcs K HaydYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e Ppa3BUTHE NPEICTaBICHUN O HAYYHOM METOJE MO3HaHUs U POPMHUpPOBAHUE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMUPOBaHKE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJibTaTa M3yUCHHsI OCHOB
CTpOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (opMupOBaHHE YMEHHUIl OOBSACHATH SBJICHUS C HUCIOJIb30BAaHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (dopMUpOBaHHE TPEIACTABICHUNA O POIU (UUKH ISl PA3BUTUSA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrkeHne STUX Iene 00ecreunBaeTCsl pelieHneM CIeIyIONNX 3a1a4 B

npornecce U3ydeHus Kypca GU3NKH Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TPHOOPETEHHUE CUCTEMBI 3HAHUM 00 00INX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (opMUPOBaHHWE YMEHUN MPUMEHITb TEOPETHUUYECKHE 3HAHUSA IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHME CIIOCOOOB PEIIEHUS pa3IMYHbIX 3aJad C SBHO 33JaHHOU
dusznyeckoil Monenblo, 3axad, MOAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TOHMMaHUE (PU3NYECKHX OCHOB W TNPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITENIBHOIO IJIAHUPOBAHMS U IPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHME YCIIOBHM ISl pa3BUTHSL YMEHHUI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENAaeT BBIOOP
pOBeNECHHUsST J1a0OpPaTOpPHBIX pPabOT M OMNBITOB C YYETOM HWHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HayduHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CrnoxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuonuHeitHoe nBrmkeHue. J[BUKeHE MaTEpUAIbBHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpe/Iayuu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTUK
JBHKECHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (moxosi, CKoiapxeHus1, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuiia TpeHHs CKOJbXKEHUS U cuiia TpeHus nokosi. KoadduimeHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM ITOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPIuUs YIIPYro
nehopMUpoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophsle pabomuwl

N3yuenne abCOMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTUIl BemlecTBAa. Moaenu CTpOEHHUs ra3oB, XHUJIKOCTEH U
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl Monekysa. Konnyectso Bemecrsa. [loctositnnas Asoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcanbHOM Ta3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U CTIOCcO0bI €€ n3mMeHeHus. KonmmuecTBo TemioTsl U pabota. BHyTpeHHS s
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnre mepBOro 3akoHAa TEPMOJWHAMUKH K H3omporeccam. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOWNBI ~ JEWCTBHST  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBBIX MamuHax. Koadduimmert moae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHHuYecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HHEpruu Teja MPHU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY PaCIIMPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamuwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpazoBanue u xkoHzaeHcauus. Mcnapenue u xuneHue. AOGCOIIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmeHHBId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHbsie Tena. AHU30TPONUS CBOIMCTB
kpucrawioB. JKuuakue xpucramisl. CoBpeMeHHble Marepuaibl. IlnaBienue u
KpUCTAJUIM3aus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHUUecKue yCTpPOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHrie 0THOCUTENIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuil 3aps. [[Ba Buaa 3IeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUN 3apsij.
OnekTpudeckoe mnoje. Hanpsok€HHOCTe  anmekTpudeckoro mnoiid.  IIpuHuun



CYNEPHO3ULIUNA HJIEKTPUUYECKUX Toyeil. JInHUM HanpsHKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannsiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaNIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTOM ) 3yieKTpudeckoi 1enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MPOBOJUMOCTD
noJrynpoBogHUKOB. CBocTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. 11nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIIN TNO, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIpSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAy4YHbIH (DakT, rumores3a, (uamyeckas BeJIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pellleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayu, TEIJIOBOE paBHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALNA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTeilb BHYTPEHHEIrO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTEbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [[pUHIMI Cyneprno3uIMM MarHUTHBIX MOJIEH.
Jluann MarHuTHOW WHAYyKHMU. KapTuHa NMHUNA MAarHUTHOM WHIAYKUHUM T1OJIS
NIOCTOSIHHBIX MarHuTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUHA
MarHuTHOTO TOJI JUIMHHOTO MPSMOIrO IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMAarHUTHOW MWHAYKOMU. IIOTOK BekTopa MarHUTHOMU
WHIYKIUU. OJIEKTPOJABMXKYILNAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe TmoJsie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIEGHME CAMOMHIYKUWW. OJIEKTPOABWXKYIIAS CHJA
CaMOMHIYKLIHH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH SJIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u $aza KoyeOaHUN.
[IpyVMHHBIN MasTHUK. MaremMaTU4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHEpruu Npu rapMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJCATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxaroUux KojebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHMUS.

[lepemennpii  TOK. CHHYCOMJAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JEHCTBYIOIEE 3HAYEHUE CHUJIBI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IMPAKTUYECKOE IPUMEHEHHE: JIIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHMIA.

HaGnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpum mocCiIenOBAaTENIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B LIEMH U3 MOCIEA0BATENbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacripocTpaHeHuss W JuiMHA BOJHBI. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoin BosnHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aIus, nudpakims,
unTepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Pagnookanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckre yCTpPOMCTBAa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOmronenue otpaykeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MEXaHU4ECKUX BOJIH.

3BYKOBOI pE€30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOU KoJeOaHuH.



HccenmenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, ITPETOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoenne n3o0paxkeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuuss cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcCIoBUe HaOMIOACHUS
IJIaBHBIX ~MAakCHUMyMOB TIpM  MAaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOWCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE PACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIy CBeTa.

Hab6mronenue nudpaxiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne cekTpa ¢ MOMOUIBIO NPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne nokasaress NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETAa B BAaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

DOHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKOM YaCTHLIBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dDnemenmot K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. JHEPTHS
U UMITyJbC (POTOHA.

OTtkpoiTue 1 ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dboroaddexra. YpaBHenue DiinHmreitHa 1y gortodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JIEVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3dQdeKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeIHETo (poToaddekra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
ILmanerapnas moxens aroma. Iloctymarel bopa. M3nydenue wu moriomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI dHEpruu Ha JApyrou. Bumbl
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/Ia.

BousHoBbIe cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
uznyyenusi.  CpoiictBa  anmbda-, Oera-, ramMma-usiaydyeHus.  BunusHue
PaZ0aKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TpOTOHA M HeWTpoHa. HyknoHHas monens siapa I'eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALUU AJIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Buna 3Bénnoro Heba. Co3Be3nusi, sipkue 3BE3[bI, IJIAHETHI, UX BHUIAUMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCJIENOBATENBHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBasapsl. YEpHbIE AbIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUIN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01maromiee NOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOU HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NIECKON KapTUHE MHUPA, MECTO (PU3NUECKOMN
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (paKT, TUTMOTe3a, (PU3Myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUH HA OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoecusa: »nektpuueckue SBICHUS B JKMBOM MpUpPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJE, ONITUYECKUE SBJIEHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHUS KPUCTALTNICCKON PEETKH, CIEKTPATBHBIA aHAJHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJie)KW MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIM anmapar, BOJOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh TOCTHKCHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PEe3yJIbTaThl OCBOEHUS Y4eOHOTO npeaMera « PU3nKa» JTOJIKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUIMXCA PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH TMO3ULKEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIIECTBa, PaCIIUPEHHE >KHU3HEHHOTO
OIBITA M OMNBITA JIEATEIBHOCTH B IIPOLIECCE PEAIM3ALMU OCHOBHBIX HaIpaBJICHUN
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIEC B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

c(OpMHPOBAHHOCTh IPAKIAHCKON MO3ULIMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATHYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATE€IbHOCTh B MHTEpEcax Ipa)kIaHCKOTrO
oOILIEeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAJIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C
uX (PyHKUMSAMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMaHMTAPHON U BOJIOHTEPCKOU EATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUNUCKOM IPakTaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACh Ha MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOIO;

OCO3HaHUE JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOWUMBOrO Oy1yILErO;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K Pa3lu4HbIM cdepaM NpodhecCHOHATBHON NeSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEU KUBHH;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA,;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEJBHOCTH, TOTOBHOCTh B IIPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENBCKYIO IEATEIbHOCTh
WHIUBUYAJIBHO U B TPYyIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBI C YUYETOM aHAIU3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTaTOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH M BBITIOTHATH pa0OTy B YCIOBUAX PEATbHOTO, BUPTYAIbLHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON ACSITENbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JESATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETallY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PeIIeHUs, HAXOAUTh apryMEHTHI JJIsI J0Ka3aTeIbCTBAa CBOUX
YTBEPXKACHUM, 3aJaBaTh MapaMeTpPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErpPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4Y€HUs MHPOpMaAIUU (PU3UUECKOrO COJIEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATH IOUCK, AaHAJU3,
CHUCTEMAaTH3alMI0 M WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
NIPEICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3aI[MOHHBIX
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(OpPMAIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHadeHHsI HPOPMAIIUHU U LETICBOW ayUTOPHH, BRIOUPAs ONITUMATBHYIO
dbopMy npeCcTaBICHUs U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILECTBIISITH OOIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOMU JESITEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboTHI;

BBIOMpaTh TEMAaTHKy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOoM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pachpenensaTh poid ¢ y4€TOM MHEHWH yYaCcTHUKOB, OOCYXIaTh pPe3yiIbTaThl
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHUBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIaJeTh  HABbIKAMU  [O3HABATENbHOM  pediekcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JEUCTBUA M MBICIUTENIbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHU)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMINOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3YJIbTaTOB OCBOSHHUS MPOTPAMMBI 110
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS AYMOITMOHAIBHBIN WHTEJUICKT, TIPE IO Iar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh QJaNTUPOBATHCA K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MMOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIMKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiacce nmpeaMeTHbIe pe3yiabTaThl Ha 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpPaA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



AIEKTPOIUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIMHEHHOE JBIKEHNE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBMIKEHUE, CTPOCHUE JKUIKOCTEH W TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpPU HarpeBaHUU (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAJUIM3AIMs, KUIEHHE, BIIaKHOCTh
BO3]lyXa, MOBHIIICHUE NABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIECCax, ICKTPHU3AIUs Tel,
B3aMMOJICCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHUE, UCIOIb3ys (DU3UUYECKUE BEIMYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKas DHEPTrus, MOTCHIMAIbHAS YHEPTrHs, MEXaHHIeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONHUCAHWW TIPABWIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONKCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCIIONIB3Yysl (M3UYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPTHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpEeIHEKBaApaTUIHas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padbora rasa,
KOA((PHUIIMEHT TMONE3HOTO JCWCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJB3YeMBIX BEJIMYWH, WX
00O3HAaUEHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEIMYMHY C APYTUMH BEJIMUMHAM;

OMMKCHIBATh U3YUYCHHBIE JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PU3NUYECKHE BETUYMHBI: AJCKTPUUCCKUAN 3apsij,
AIEKTPUYECKOE T0JIC, HAMPSHKEHHOCTD TOJIS, MMOTEHITHAN, Pa3HOCTh MMOTEHITNAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W €IWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITMYMHAMM,

aHAM3UPOBaTh (PU3UUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YysS (PU3HUCCKHEC
3aKOHBI ¥ IIPUHIMIIBL: 3aKOH BCeMUPHOTO Tsarotenus, I, 11 u I 3akonsr HeroTOHA,
3aKOH COXpPaHEHUS MEXaHMYECKOW DHEPruH, 3aKOH COXPAaHEHUS WMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIUATBHBIX CHUCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBAa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpU ATOM pa3iuyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3ianyaTh YCIOBUS WX O€30MacHOTrO MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyrpoBath nmpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMs, TPOBOAUTD OIBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh HW3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh  3aBUCHUMOCTH  MEXIy  (QU3WYCCKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX M3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcHpOBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
TaOIUIl U TPaUKOB, IETATh BEIBOJBI 1O pe3yIbTaTaM UCCIIeI0BAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUMU UCCIEIOBAHUM B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000Opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a9U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOoJuMbIe NIl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl M OLIEHHWBATH PEATBLHOCTH
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IIETIOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKHE IBIICHUS,

UCIIOJIb30BaTh MTPU PEIICHUH YU€OHBIX 3a/1a4 COBpEMEHHBIE UH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAUN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIApPHONH HWHGOPMALMK, TOJYYEHHOM W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIaJJa POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrnieueHnss OE30MACHOCTH TMPH OOpallleHUH C MPUOOpaMH U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpyHIl€ C BBIIOJHEHUEM PA3JIUYHBIX COLUAJIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYMMbl, PAlMOHAIBHO PACHpPEeisaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pAaCCMaTPUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3yJIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCST YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EOUHCTBO
bu3MYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (MPOLECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PU3HMKU: 3JIEKTPUUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsll, dJCKTPOMArHUTHBIE KOJIeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAApU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTHONB3YsSd (U3UYECKUE BEITHYMHBIL:
AIIEKTPUYECKUI 3apsisl, CHJIa TOKA, HIEKTPUUYECKOE HANpPSHKEHHE, JIEKTPUYECKOE
CONMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMoJjs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYIIKWA, SHEPTUsl 3JEKTPUYECKOrO0 M MArHUTHOrO IMOJe, MepuoJ M YacToTa
KoieOaHuN B KoJeOAaTeTbHOM KOHTYpe, 3apsAl W cuja TOoKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWJIa JIMH3bI, MPHU ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYCCKUI
CMBIC]I HCIOJb3YEMbIX BEJIIMYUH, UX OO0O3HAUEHUS W EIUHUIbI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUUYHHY C IPYTUMH BETUYUMHAMY,

OMUCHIBATh HW3YyUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKrue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, TEPUO/ TOJypaciajia, SHEPIHs CBI3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (DU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHHS W E€IUHMIIbI, YKa3bIBaTh (HDOPMYIIbI,
CBSI3BIBAIOIIME JAHHYI0 (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYMHAMH,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTIO U NapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacpOCTpaHEHHUs CBETa, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa miia Gororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTysaTel bopa,
3aKOH PAaIMOAKTUBHOI'O pacmaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIIMM MATHUTHOTO MOJIsI TPOBOJHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenna;

CTPOUTh W OIHCHIBATh H300pa)KEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUU: TpPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOIro SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATaM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeOBATEIIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOTO
000opy10BaHUS;

pemath pacu€THble 3aJa4d C SBHO 3aJaHHOM (DU3MYECKON MOJENbIo,
UCTONB3YS (PU3MUECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a1a4u
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACIITh (PU3NMUECKHE BEIMUYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJIyYeHHOTO 3HAUeHUS (PU3HUECKON BEJIUYUHBI,



pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALMM U MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHONM HMH(MOPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30IaCHOI'O UCIOJIb30BaHUS B IOBCETHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B IOBCETHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpyHHe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO pACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JESTEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

Ne i/

Paznesn 1. DU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS

Hroro no pazgeny

Pa3zgen 2. MEXAHUKA

2.1 Kunematuka

2.2 JlnHamuka

2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE

Uroro no pazgeny

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

3.1
Teopuun

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

OCHOBBI MOHCKyJ’IﬂpHO-KHHCTH‘ICCKOﬁ

KoanyecTBo 4acos

Bcero

18

KoHTpoJibHBI
e padoThbl

IIpakTH4eckn
e padoThbl

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf7
2



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

3.2 OCHOBBI TEPMOIMHAMHKH

Al"pel"aTHBIe COCTOAHHA BCUICCTBA.

3.3
da3oBble EPEXO/bI

Uroro no pazgeny

Paznea 4. JIEKTPOJJUHAMUKA

4.1 DIeKTpOoCTaTUKA

4.9 [TocTostHHBIN 351eKTpUYECKH TOK. TOKH B
' Pa3IMYHBIX Cpeiax

Uroro no pazgeny

Pe3epBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

10

24

10

12

22

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf7
2

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf7
2



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

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Paznea 1. JIEKTPOJAUHAMUKA

MarauTtHoe moJje. DIeKTPOMarHuTHas
UHIYKIHS

11

Hroro no pazgeny

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

MexaHuuecKkue u QJICKTPOMArHuTHLIC

2.1
KoJIeOaHus
29 MexaHnYecKre U JIEKTPOMArHUTHBIE
' BOJTHBI
2.3 Onruka

Hroro no pazgeny

KoanyecTBo 4acos

KonTpoabHbl IMpakTuyeckn
Bcero
e padoThbl e padoThI
11 1 3
11
9 1
) 1
10 3
24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTHU

3.1

Hroro no paszneny

4 1

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
C

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97
c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97
c

bu6mmoreka [JOK

https://m.edsoo.ru/7f41c97
[¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97
c



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

Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 DJIeMEHTHI KBAHTOBOU OITTUKH 6
4.2 Crpoenue aToma 4
4.3 AToOMHOE AP0 5

Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7

Hroro no paszneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o06maro1iee TOBTOPEHHE 4
Hroro no paznemy 4
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
C

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
C

bubmuoreka [JOK

https://m.edsoo.ru/7f41c97
C

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
C

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97
c



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

IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Tema ypoka

®usuka — Hayka o npupozae. Hayunsie
METO/1bI ITIO3HAHUS OKPYKAIOLIEro Mupa

Pounb 1 MecTo dusuku B opMUpOBaHUU
COBPEMEHHOM Hay4YHOU KapTUHBI MHUpPA, B
MPAKTUYECKON JAESITeTbHOCTH JII0IeH

MexaHudeckoe JBMKSHUE.
OTHOCHUTENBLHOCTh MEXAHUYECKOTO
nBwxeHusd. [lepemenienue, CKOpoCTh,
YCKOpEHHE

PaBHOMepHOC HpﬂMOJ’IHHCfIHOG JABHKCHUC

PaBHOYCKOpEHHOE IPSIMOJIMHENHOE
JIBUKEHHE

CBobosHoe nmasieHue. Y CKopeHue
CBOOOJTHOTO Ma/IEHUS

KpuBonuneliHoe nBuxeHue. /[Brxxenne

MaTepUaIbHOU TOYKHU IO OKPYKHOCTH

ITpuHmn otHOCUTENBHOCTHU [ anunes.
NuepumanbHbie cuctemsl otcueta. [lepBroiit
3akoH Herotona

KoanyecTBo 4acos

Bcero

KonTpoabHbl
e padoTsl

IIpakTHYecku
e padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubnuorexa [JOK
https://m.edsoo.ru/ff0c32e2

bubmnoreka IIOK
https://m.edsoo.ru/ff0c33e6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c350
8

bub6anoreka LIOK
https://m.edsoo.ru/ff0c362
0

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c372e

bu6anoreka LIOK
https://m.edsoo.ru/ff0c39cc

but6mmorexa [IOK
https://m.edsoo.ru/ffOc3ada

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc3be8



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

10

11

12

13

14

15

16

17

Macca tena. Cuia. Ilpunnun cynepno3uuuu
cuil. Bropoii 3akon Hetorona st
MaTepHaTbHOU TOYKH

Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX
TOYEK

3aKoH BceMupHoro tsaroreHus. Cuna
TsokecTH. [lepBas kocMuueckas CKOpOCTb

Cuna ynpyrocru. 3akoH I'yka. Bec tena

Cuna tpenus. Koapdunuent tpenus. Cuna
COTMPOTUBIICHUS IPU JBUKCHUU TEla B
KUJKOCTU WM ra3e

[locTynarenbHOE U BpalllaTebHOE ABUKEHUE
a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBI.
I1;meyo cunbl. YciioBUs paBHOBECUS TBEPAOTO
Tena

HNMnynec MmaTepuanbHOM TOUYKH, CUCTEMBI
MaTepUaibHbIX TOYEK. MIMITysbe cuibl. 3aK0H
COXpaHEeHHUs UMITyJbca. PeakTuBHOE
JBUJKECHHE

Pabora n MOIIHOCTH CHIJIBI. Kunernueckas
sHeprus MmarepuanbHol Touku. Teopema 00
U3MEHEHUN KHHETUYEeCKONH SHEPTruu

[TorenumansHas sueprus. [loTeHnmanbHas
SHEprus ynpyro 1epopMUPOBAHHOMN
npyxuHbl. [loTeHnanbHas sHeprus tena
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunoreka LIOK
https://m.edsoo.ru/ffOc3be8

but6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3d0
0

bubnuoreka [{OK
https://m.edsoo.ru/ff0c3el8

bubnuoreka [{OK
https://m.edso00.ru/ff0c3f76

bubnunoreka LIOK
https://m.edsoo.ru/ff0c41a6

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c43d
6

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c450
2

bubnunorexa LIOK
https://m.edsoo.ru/ff0c461a



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

18

19

20

21

22

23

24

25

26

IloTenumanbHbIC M HEIOTCHIMAIBHEIC CUJIHL.
CBs13b pa6OTLI HEIMOTCHIUAJIbHBIX CUJI C
H3MEHEHHEM MEXaHHISCKOM OHEpPIrun
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHU4YeCKOM OHECPIUun

JlabGopaTtopHas pabota «MccnenoBanue cBsizu
paboThI CHIIBI C U3MEHEHHEM MEXaHHUYECKOU
SHEPIHH Tella Ha IPUMEPE PACTSKESHUS
PE3MHOBOTO KI'yTa

KonTtponsHast padora no teme «Kunemaruka.
Junamuka. 3aKOHbI COXpaHEHUSI B
MEXAHUKE

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON TeoprH. bpoyHOBCKOE
newkenue. Auddysus

Xapaxkrep ABUKECHUS U B3aUMOJCHCTBUSA
YyacTull BeuiecTsa. Moienu CTpoeHust ra3os,
JKUJIKOCTEN U TBEPJIBIX TEI

Macca monekyin. KonnuecTBo BeliecTsa.
[TocTostHHas ABoraapo

TenmoBoe paBHOBecue. TemnepaTypa u eé
n3mepenue. [llkana remneparyp Llenscus

Wneanpuerii raz 8 MKT. OcHOoBHOE
ypaBHenue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUUECKON DHEPTUU JBUKECHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Kunaneiipona

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

bubnuorexa [JOK
https://m.edsoo.ru/ffOc4b7
4

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc?2

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

28

29

30

31

32

33

34

35

36
37

38

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas pabota «MccnenoBanue
3aBUCHMOCTH MEXY ITapaMeTpamMu
COCTOSIHUS Pa3pEKECHHOIO Ta3a
H3onponeccsl B UACAIBHOM ra3e U ux
rpadu4eckoe MpeacTaBIeHIe

BryTpeHnHss dHeprus TepMOAMHAMAYECKON
CHCTEMBI U CII0COObI €€ U3MEHEHMUS.
KonngectBo Temnors! u pabora. BuyTpeHHss
9HEPrus OJJHOATOMHOI'O UJEAJIILHOTO Tra3a

Bunbl Teronepenaun

VY nenbHas TENI0EMKOCTh BEIECTBA.
KonudecTBo TEIIOTHI MPH TEIUIONEpeaaye.
AnrabaTHBIHN mporecc

[IepBblil 3aKOH TEPMOJUHAMUKH U €TO
IIPUMEHEHHE K U30MpolLeccaM

HeobpaTtumMocTh mpoIeccoB B MPpUpPOIE.
Bropoii 3ak0H TepMOAMHAMUKI

[Tpunuun neiictuda u KIIJ[ remnoBoit
MAaIITUHEI

[uxn Kapuo u ero KIIJ]
DKoNoru4ecKe MpoOIeMbl TETI0OIHEPTeTUKH

Ob6o6maromuit ypok «MomnekynsipHas
¢u3rka. OCHOBBI TEPMOIMHAMHUKID

bubnunoreka LIOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c595
2

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5c36

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5c36

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc5efc

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c623
0

bu6anoreka LIOK
https://m.edsoo.ru/ff0c600a

but6mmorexa [IOK
https://m.edsoo.ru/ff0c693
8



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

39

40

41

42

43

44

45

46

47

48

KonTtponbHas pabora o Teme
«MonekynspHas ¢puzuka. OCHOBBI
TEPMOJMHAMUKI

[TapooOpa3oBaHue U KOHICHCALIUS.
Ucnapenue u kunenue

AOCOIIIOTHAA ¥ OTHOCUTEIBbHAS BIIAXKHOCTD
BO31yXxa. HackimeHHsbI# ap

Tépnoe Teno. Kpucraminueckue u
amop¢Hble Tera. AHU30TPONUS CBOMCTB
KpucTauioB. JKuIKue KpUCTaIIIbI.
CoBpemeHHbIE MaTepUalIbl

IlnaBnenue u kpuctamm3anus. Y 1eabHast
TeruioTa miasiaeHus. Cyonumanus

YPaBHeHI/IC TEILUIOBOro OalaHca

OnexTpu3anus Tej. JINeKTPUIECKUi 3apsil.

JIBa BuJa DIEKTPUUECKUX 3apsiIOB

IIpoBOIHUKH, TUDIIEKTPUKH U
MOJIYIPOBOJJHUKH. 3aKOH COXPaHECHHUS
JNEKTPUYECKOTO 3apsia

Bsaumonericteue 3apsinoB. 3akoH Kynona.
To4YeuHbIi dIIEKTPUYECKUM 3apsif
Harnpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[IpuHIUIT CynepIIO3UIINH SJIEKTPUYECKHUX
nosier. JIuHum HanpsKEHHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6a50

bubnunorexa LIOK
https://m.edsoo.ru/ffOc63b
6

but6mmoreka [IOK
https://m.edsoo.ru/ff0c64d
8

bubmuoreka [IOK
https://m.edso0.ru/ff0c65f0

bubmuoreka [IOK
https://m.edsoo.ru/ff0c670
8

bu6anoreka LIOK
https://m.edsoo.ru/ff0c682
0

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc6bcc

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc6bcc

but6mmoreka [IOK
https://m.edsoo.ru/ffOc6ced

bubanoreka LJOK
https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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58

Pabota cuit 3neKkTpocTaTHuecKoro moJisi.
IMorennuan. PazHocTs MOTEHIIMAIOB

HpOBOl[HI/IKI/I W JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
,Z[I/IE)JIGKTpI/I‘-IGCKaSI IMPOHUIIACMOCTDb

OnexrpoéMkocTs. Konnencarop

SJIGKTpOéMKOCTb IIJIOCKOT'O KOHACHCATOpA.
3Hepr1/m 3aPsPKCHHOI'O KOHJACHCATOpa

JlabopaTtopHast pabota "M3mepenue
JIEKTPOEMKOCTH KOHEeHcaTopa"

[TpuHUMT NEUCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBAIHHOTO amnmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMIIeHHe AIEKTPOnpruoopoB

DNeKTpUYECKUi TOK, YCIOBUS €T0
cymectBoBanus. [locTosnubli TOk. Cuna
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
OmMa 1t yyacTka 1ernu

[TocnenoBarenbHOE, HapaIeIbHOE,
CMEIIaHHOE COeIMHEHNE POBOHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOTO COEMHEHHS PE3UCTOPOBY

PaboTta 1 MOITHOCTB AJIEKTPUYECKOTO TOKA.
3akoH [[xxoyns-Jlenna

3axon OMa 7151 TOJTHOM (3aMKHYTOM)

3NEeKTpUYecKor nenu. KopoTkoe 3aMmbIKaHHeE.

0.5

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6f00

but6mmoreka [IOK
https://m.edsoo.ru/ff0c701
8

but6mmoreka [IOK
https://m.edsoo.ru/ff0c712
6

bubmnoreka IIOK
https://m.edsoo.ru/ff0c72c0

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c74f0

bubnunorexa LIOK
https://m.edsoo.ru/ff0c783
8

bubanoreka LJOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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65
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JlabopaTtopnast pabora «3mepenne IC
UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

ONEeKTpOHHask IPOBOAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb COIIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXInpoBOAUMOCTh

DnexTpuueckuil Tok B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITyYKOB

[TonynpoBoiHUKH, X COOCTBEHHAs U
npuMecHas nmpoBoauMocTts. CBoicTBa p—N-
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI

DIIEKTPUUYECKUI TOK B paCTBOpax 1
paciuiaBax 3JeKTPOJIUTOB.
DIIEKTPOIUTHYECKAs JUCCOLIMALIMS.
DnexTponauns

DIIeKTPUUECKHUI TOK B Ta3ax.
CamocTosATENbHBIN 1 HECAMOCTOSATEIbHBIN
paspsa. Momnuus. 1lnazma

DnekTpuueckue npruOopbl U yCTPOMCTBA U UX
IIpaKkTH4YecKoe npumeHenue. Ilpasuna
TEXHHUKHU 0€3011acCHOCTU

O6o0maromuii ypok «JIeKTPOIUHAMUKA)

KonTponbhas pabota no teme
«nekTpocratuka. [locTostHHBIN
3JIEKTPUYECKNN TOK. TOKHM B pa3ian4HbIX
cpenax»

bubnuorexa [JOK
https://m.edsoo.ru/ff0c84ae

bubmnoreka IIOK
https://m.edsoo.ru/ff0c82ba

bubanoreka LIOK
https://m.edsoo.ru/ff0c84ae

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c86fc

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be

bubnunorexa LIOK
https://m.edsoo.ru/ffOc8a8a



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

PesepBublit ypok. KonTponbhas paboTa mo

67 n n
TEMEC 9J'ICKTpO,Z[I/IHaMI/IKa

PesepBHeIil ypok. O000MIarOMuUN ypoK MO
temam 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56

but6mmoreka [IOK
https://m.edsoo.ru/ffOc8f6c



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

11 KJIACC

Ne
n/n

Tema ypoka

ITocTOsIHHBIE MAarHUTBI U UX
B3auMoJeiicTBrue. MarHuTHOE MoJe.
Bexrop MarHuTHON MHAYKIMU. JInHUK
MAarHuTHOM UHAYKIIMHU

MarauTHO€ 10Ji€ MPOBOJIHUKA C
TokoM. OnbIT Dpcrena.
BzaumoeiicTBre MpOBOJHUKOB C
TOKOM

JlaboparopHas padota «/3yuenue
MarHMTHOTO TIOJISl KaTyIIKA C TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
JlabopaTopHas pabota
«HccnenoBanue nemcTBus
IIOCTOSIHHOI'O MarHUTa Ha paMKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha
JBIKYILYIOCS 3apSDKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabota cuibl
JlopeHua

DnexTpoMaruuTHas nHAyKuus. [Totok
BEeKTOpa MarHUTHON uHAyKuuu. 31C

KoanuecTBo 4acoB

Bcero

KonTpoabHbI
e padoThbl

IMpakTuyeckn
e padoThl

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubnuorexa [JOK
https://m.edsoo.ru/ff0c9778

bubnuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bubmnoreka IIOK
https://m.edsoo.ru/ff0c98fe

bu6anoreka LIOK
https://m.edsoo.ru/ff0c9ac0

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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11

12

13

WHIYKIAHA. 3aKOH AJIEKTPOMArHUTHOM
unaykiuu dapanes

JIaboparopHast pabota
«HccrnenoBanue SBiacHUA
ANEKTPOMArHUTHOW WHTYKITHF)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TOCTOSIHHBIE MarHUTBHI,
3JIEKTPOMArHUTHI, JICKTPOJIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS T1€Yhb

O6o6maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUS)

KonTponbhas padota no teme
«Mar"auTtHoe I10JI€e.
DneKTpOMarHuTHasi MHIYKIUS»

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHH.
[IpeBpatienue sHEprun

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIUHBI HUTH B MacChl TPy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnuorexa [JOK
https://m.edsoo.ru/ffOcab82

bu6anoreka LIOK
https://m.edsoo.ru/ffOcad58

bu6anoreka LIOK
https://m.edsoo.ru/ffOcaf06



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

14

15

16

17

18

19

20

Konebarenbublii KOHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B
U/ICUTHHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMHU

®opmyna Tomcona. 3akon
COXpaHCHHS SPHEPTUU B HICATLHOM
KoJIe0aTeIbHOM KOHTYpE

[Ipencrasnenue o 3aTyxaromux
KoseOaHusx. BeIHYKICHHBIC
MeXaHHYecKHue Koyebanus. Pe3oHanc.
BoinykaeHHbBIE 37IEKTPOMAarHUTHBIC
KoJe0aHus

Ilepemennsblit Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JENCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady
DKOJIOrM4eCKHe PUCKU TIPU
MIPOU3BOJICTBE AIEKTPOIHEPTHH.
KyneTypa ncnonszoBanus

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820

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

bubmnoreka IIOK
https://m.edsoo.ru/ffOcbb86

bubmnoreka IIOK
https://m.edsoo.ru/ffOcbd34

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cc324



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

21

22

23

24

25

26

27

28

3JIEKTPOSHEPTUHU B MOBCEIHEBHOM
AKU3HU

MexaHndecKue BOJIHBI, YCJIOBUSA

pacnpocrpanenus. [lepuon. Ckopoctsb

pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI.
[Tonepeunble U MPOJOJILHBIE BOJHBI

3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

DNEeKTpOMarHUTHBIE BOJIHBI, UX
cBoicTBa U ckopocTh. [Ikana
3JI€KTPOMAarHUTHBIX BOJIH

[TpuHIMIIBI paIKOCBS3U U
TeneBuaeHus. Pazputre cpeacTs
cBs3u. Pagnosokanust

Kontponbnas padota «Konebanus u
BOJTHBD

[IpssMonuHENHOE pacpoCcTpaHEHNe
CBETa B OJJHOPOJHOU CpeJie.
Todeunblili ICTOUHUK cBeTa. JIyd
CBETa

OTtpaxxenue cBeTa. 3aKOHbI
oTpaxxeHus ceerta. [loctpoenue
M300paKeHUH B IIIOCKOM 3epKalie

[Ipenomnenne ceera. [lonHoe

BHYTpeHHee oTpakeHue. IIpenenbHbii

YIr'oJi IOJIHOT'O BHYTPCHHETO
OTpaXCHUA

but6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

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

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

bubnuoreka [{OK
https://m.edsoo.ru/ffOcc6f8

bubnmnorexa LIOK
https://m.edsoo.ru/ff0cd350

bubnmnorexa LIOK
https://m.edsoo.ru/ff0cd4e0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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30

31

32

33

34

35

36

37

JIaboparopHas pabota «3mepenue
MOKAa3aTelIs MPEIOMIICHHS CTEKIIa

JIunzsl. [locTpoenue n3odpaxxeHuil B
nuH3e. Popmysia TOHKOM JIMH3HI.
YBenuueHue JIMH3bI

JlaGopaTopHas pabora
«HccnenoBanue cBOUCTB
M300paXKCHUH B TUH3AX)

Jucnepcus cBera. CloXHbBINA COCTaB
oenoro ceera. L[er. JlabopaTropHas
pabora «HabmroaeHue nucrnepceun
CBETa»

Nutepdepennus cpeta. Judpakius
ceera. JludpakiuonHas pemérka

[TonepedyHOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

Onrtuyeckue NpuOOPHI U yCTPOHCTBA
U YCJIOBUS UX 0€30MacHOTro
IMPUMCHCHUA

rpaHI/II_[LI MPUMCEHUMOCTHU
KJIaCCUYECKON MEXaHUKH. HOCTy.]'IaTLI
CIICLMaJIbHOM TeOoOpUuu
OTHOCHUTCIBHOCTHU

OTHOCHUTENILHOCTD OOTHOBPEMCHHOCTH.

3ameJieHre BPEMEHH U COKpaIllEHUE
JUINHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOcd67a

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

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

bubnuoreka [{OK
https://m.edsoo.ru/ffOcf02e

bu6anoreka LIOK
https://m.edsoo.ru/ff0cf862

but6mmorexa [IOK
https://m.edsoo.ru/ffOcfad42



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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43

44
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47

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN
yacTullbl. CBSI3b MacChl C SHEPTUEH U
HUMITYJIbCOM. DHEPTHUS TIOKOS

Konrponsnas padora «OnTHka.
OcHOBBI CIELIMATIBHON Teopuun
OTHOCHUTEIIBHOCTI

®otonsl. Dopmyna [Inanka. Jueprus
Y UMITYJIbC OTOHA

OTKpBbITHE U HCCTIEI0BAaHUE
dotorddekra. OnbiTer A. T
CroneroBa

3akonbl poTtodddekra. YpaBHEHUE
DiiHmreitna g gorosddexra.
«Kpacnas rpanuma» porodddexra

JaBnenne cBera. Onbiter I1. H.
JlebeneBa. XuMH4eCcKoe JIeliCTBUE
cBeTa

TexHnueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHUE:!
(OTOR/IEMEHT, POTOAATUHK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]

Pemrenne 3amad mo reme « DIE€MEHTEI
KBAaHTOBOU OITHUKU)

Monens atoma Tomcona. OmBITEL
Pesepdopra o paccesHUIO 0-9aCTHIL.
[limanerapHas MoJenp aToMa

IToctynater bopa

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfc68

bubnunoreka LIOK
https://m.edsoo.ru/ffOcf6f0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6

bubnunoreka LIOK
https://m.edsoo.ru/ffOcffc4

bubnunoreka LIOK
https://m.edsoo.ru/ff0d015e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d04a6

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d030
2

but6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

bubanoreka [JOK
https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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Nznyuenue u normnomieHue GOTOHOB
IIPU NIEPEXO/E ATOMA C OJTHOT'O YPOBHS
SHEpPruu Ha Ipyroi. Buasl ciekTpoB
BoustHOBBIE cBOMCTBA YacTULl. BOJHBI
ne bporna. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHY>KJICHHOE U3JIyYCHHE

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna mo onpexnenenuio cocrasa

PAAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BiusHue
PaJIMOAKTUBHOCTH HA KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-nsinydenue

DHeprusi CBSA3U HYKJIOHOB B si/Ipe.

S nepubie peakuuu. SnepHbii
peaktop. [Ipobrnemsbl, mEpPCIEKTUBHI,
AKOJIOTUYECKHUE aCIEKThI SIAEPHOMN
SHEPreTUKHU

OnemeHTapHble YacTULIbl. OTKpBITHE
no3uTpoHa. MeTosl HaOmoIeH!s U
pPErucTpanyy dJIEMEHTAPHBIX YACTHILI.
Kpyrusiit cton «®yHnameHTanbHbIe
B3anmMoaercTBUd. EMMHCTBO
(bu3nyYecKoil KapTUHBI MUPa»

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0ca8

bubnuorexa [JOK
https://m.edsoo.ru/ffod0fd2

bubanoreka LIOK
https://m.edsoo.ru/ff0d116
2

bu6anoreka LIOK
https://m.edsoo.ru/ff0d135
6

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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Bun 38é3nnoro neba. Co3sesnus,
SIpKUE 3BE3/IBI, IUIAHETHI, HX BUAMMOE
nexkenne. CoaHeynas cucremMa

Connne. ConHeuHass aKTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
IocJIeI0BaTeIbHOCTU. BHyTpeHHEe
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sBostoniu CoJHIa U 3BE3]

Mieunsii [1yte — Hama ['anaktuka.
[Tonoxxenue u nuxenue CosHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B APAX TAIAKTHK

Bcenennas. Pa3z0Oeranue ragakTHK.
Teopus bosnbioro B3peiBa.
PennkroBoe u3nydeHue.
MeraranakTuka

HepemeHHHe HpO6J’ICMH ACTPOHOMUU

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMUU U aCTPOPUIUKU»

O6o06maromuit ypok. Ponb ¢puzuku u
aACTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH cdhepax NeaTeTbHOCTH
YelioBeKa
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O6o6maromuii ypok. Pois u Mmecto
(U3HUKHN U aCTPOHOMHH B
COBPEMEHHOU HAy4YHOU KapTUHE MUpa

O6o06maromuit ypok. Poib
¢uznveckoii Teopun B HopMupOBaHUH
MPECTaBICHUN O (PU3UYECKOM
KapTUHE MHUpa

O6o06matonuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MHUpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX IIPEJICTABICHUN O IPUPOAC

PesepBHblii ypok. MarautHoe mnoie.
DneKTpOMarHuTHast MHAYKIIUS

PesepBHbiii ypok. OnTrka. OCHOBBI
CHelHalbHON Teopun
OTHOCUTEIbHOCTH

Pesepnsiii ypok. KBantoBas dusuka.
DJeMeHTBl aCTPOHOMUU U
acTpo(U3HUKH

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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bu6nuorexa [IOK
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» dmsuka, 10 krace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H. mox
penaknueii [TapdenteeBoit H.A., AknmonepHoe o6miecTBo «3marenscTBo
«IIpocsemenne»

» dusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdpentreBoii H.A., AkiinonepHoe obmecTBo «M31arenbcTBo

«HpOCBGIHeHI/IC»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

» OnopHbIe KOHCTIEKTHI U TudPepeHnpoBantbie 3a1aun 1o ¢pusuke: 10
kiacc/ Mapon E.A., Mapon A.E., AkumonepHoe o61iecTBo «3marenbeTBo
«IIpocsemenue»

» OnopHbIe KOHCTIEKTHI U U PepeHimpoBannble 3a1a4u o ¢pusuke: 11
kiacc/ Mapon E.A., Mapon A.E., AkuironepHoe o61miectBo «3narenbcTBo

«IIpocseuienue»

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bubmmoreka IIOK

https://lesson.edu.ru/03/07
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