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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUU TIpernojiaBanusi ydyebHoro npeamera «duszmka» B oOpa3zoBaTeIbHBIX
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 o ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pEAM3alMU MEXIPEIMETHBIX CBA3EH (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus, IIIaHUPYEMbIE
pe3ynbTaThl OCBOEGHHS Kypca  (PU3UKW: JMYHOCTHBIE, MeETaIllpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, 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, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBJICHUM, H3ydaeMbIX XHUMHEH, OUOJOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTA, OCBOCHHS 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
MO3HAHUS NP BBIMOJIHEHUN UMHU YYEOHBIX UCCIIEIOBAHUIMA.

B ocHOBY Kypca pusuku 111 ypOBHS CpEIHETO O0IIEr0 00pa30BaHUSs MOJIOKEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 HOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKOU, TAK U COBPEMEHHON (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoOBaHUE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HMUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

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

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKM U TEXHOJOTHM, a Takxke 00CYXIeHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TEOpUH, pojin PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHUL[aX TPUMEHUMOCTH
TEOPUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CHCTEeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pean3yercs MpexIe
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIMXCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke OObEIWHEHBI B OOIIMIA CHUCOK YUYEHHYECKHX MPAKTUYECKUX paldoT.
Boijenenrie B yka3zaHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOrO IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM oOecreyrnBaeTcsl OBJAJEHUE OOYYaloUMHUCS YMEHUSMH IPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIBITOB TI0 MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHuE yesieTcs pEIICHNI0 PaCUE€THRIX M KAaU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 33Ja4U C SBHO 3aJJaHHOU
bu3nYecKol MOAENbI0, TO3BOJIAIOIMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HMHTErpupys 3HaHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NTPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootserctBuu ¢ TpedoBanusmMu @PI'OC COO k MmaTepuanbHO-TEXHHYECKOMY
o0ecrniedyeHno yueOHOro mporecca 0a30BbIN ypoBeHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe HpU3MKHU JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpYyJOBaHUE [Jis BBIMOJHEHHS YKa3aHHBIX B MporpamMMme Mo
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JleMoHCTpaninoHHoe o0OopyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHNEYMBAET IOCTAHOBKY
NEPEYUCIIEHHbIX B HporpaMMe Mo (PU3HMKE KIIOUYEBBIX JEMOHCTpalMil ams
UCCIICIOBAaHMUSI  M3y4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMILUIEKTOB U OOECIIEUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpUil.

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

e (dopMupoBaHHE HWHTEpeca M CTpEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (POpMHpOBaHHE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3y4YeHHUsI OCHOB
CTpOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBICHUS C HCIOJIb30BAHHEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHrne 3TUX Ienei 00ecredrBaeTCsl pElIeHHeM CIEeIyIOIMNX 3a71ad B

npoluecce U3ydeHus Kypca GU3MKU Ha yPOBHE CPEHET0 00111ero 00pa3oBaHus:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (dopMupoBaHHE YMEHHUH TIPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUICHHs pa3IUYHbIX 3a7a4 C SIBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHM 331a4H;

e TIOHMMaHHE (U3NYCCKUX OCHOB W MPHUHIIMIIOB JCHUCTBUS TEXHUYECCKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX TPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEFHOTO TUIAHUPOBAHMS U TPOBEACHUS
Gu3MYECKUX DKCIIEPUMEHTOB, aHAIW3a M HWHTEpHpeTanuu HHpopmammH,
OTIpeIeNICHNUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JIaHHE YCJIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-MUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha usyuenue ¢pu3uku Ha ypoBHE CpeAHEro oo01ero oopa3oBaHus OTBOJIUTCS

204 gaca: B 10 xmacce — 102 yaca (3 waca B Henenio), B 11 kimacce — 102 yaca (3 yaca
B HEJICIIIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpOBEeNCHMUST JTa0OPATOPHBIX pPabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
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.
dusnyecKkue 3aKOHbl U T€OPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIBHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMeIICHUs
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpusonuHeitHoe nBrkeHue. J[BUKEHNE MaTEPUAIIBHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JTMHEWHAsI CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTUK
JBH>KCHUSL.

[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 ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU 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.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA AJ1s1 MatepranbHbIX TOYEK.

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

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

Tpenue. Bunbl TpeHus (mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
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.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: NOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH 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 sxcnepumenm, 1abopamopusie pabomol

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. 3akoHbl coOXpaneHUus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

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

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM 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 IBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXaHWYECKOW DHEPTUu
TeJla Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUL[ BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
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
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE TPUMEHEHUE: 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 CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOco0bI €€ n3meHeHus. KomnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHomM mporecce. I[lepBbii 3aKOH TEPMOJIWHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

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

TeroBpie  mammHbl.  [IpuHOWNBI ~ JEWCTBHST  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanuss SHEPrHUM B TEIUIOBHIX MamuHax. Kod(p@UIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHHuYecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOopaHusi, ObITOBOU XOJOJWIbHUK, KOHIUIUOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypbl) Teaa Mpu TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEIIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmueckue nu amopdHbie Tena. AHU30TPONHS CBOWCTB
kpucrawioB. JKuuakue xpucramisl. CoBpeMeHHble Marepuaibl. IlnaBienue u
KpUCTAJUIM3aus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHUYecKue YCTpPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Habmoienue HarpeBaHusl 1 MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHrie 0THOCUTENIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DnekTpu3aius Tea. DISKTPUIeCKuil 3apsl. [[Ba BU1a 3JIeKTpPUUYECKUX 3apsiI0B.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUN 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  I[IpuHuumn



CYNEPHO3ULIUNA HJIEKTPUUYECKUX Toyeil. JInHUM HanpsHKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTATUUECKOM ToJie. JluanmeKkTpuueckas
MIPOHUIIAEMOCTb.

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

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 ¢ paznuyunvix 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.
3akoH Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

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

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MPOBOJANUMOCTD
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. [1nazma.

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

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.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

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 COJEpP)KATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMH MaTE€MaTUKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (hakT, rumores3a, (Qunueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pellleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU HA OCH KOOPJINHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
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: npeoOpa3oBaHHE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHATIOB, B TOM YHCJIE HAHOMAaTEpHAJlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pUHIIMI Cynepno3nMy MarHUTHBIX MOJIEH.
Jluvann marHuTHOM WHAYyKUMW. KapTWHa JMHWUKA MAarHATHOM WHIAYKLWU TIOJIS
NIOCTOSIHHBIX MarHuTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUHA
MarHuTHOTO TOJI JUIMHHOTO MPSMOIrO IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KATyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonecTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BEKkTOpa MarHUTHOMN
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.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas  cujia
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 IyYKa MarHUTHBIM MOJIEM.

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 UHAYKIHH OT CKOPOCTH MU3MEHEHHUS
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 31eKmMpoMazHUmMHbIE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u $aza KoyeOaHUN.
[IpyVMHHBIN MasTHUK. MaremMaTU4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

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

[IpencraBienne o 3aTyXarmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpii  TOK. CHHYCOMJAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpoInepeaay.

Jlemoncmpayuu

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



HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

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

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

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 31eKMpPOMAZHUNHbBIE 60JIHbL

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

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3JIYyYEHHUS JICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aIus, nudpakims,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

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

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Pagnookanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTUKA B TEXHUKE W MEAMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOmronenue oTpakeHus U IPEJIOMIICHHUS] 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 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, tudpakuus, uHTepdepeHIHs.

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 MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

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

Cobuparomiye 1 paccerBaronye auH3bl. ToHkas muH3a. 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. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcCIoBUe HaOMIOACHUS
IJIaBHBIX ~MAakKCUMyMOB TIpM  MaJ€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.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBI.

[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 MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAIlCHUE
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 3HEprun (HOTOHA C €r0 YACTOTOM. DHEPTHUS
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 JIEUCTBUE CBETA.

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

Jlemoncmpayuu

®oTo3dQdeKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
ILmanerapnas moxens aroma. Iloctymarel bopa. M3nydenue wu moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/A.

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

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

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

Llemoncmpayuu



Mopens onbita Pezepdopaa.

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 onpeeraeHnIo cocTaBa paguoakTUBHOTO
uznyyenusi.  CpoiictBa  anmbda-, Oera-, ramMma-usiaydyeHus.  BunusHue
PaIMOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE NIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Torsl.

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

DHeprus CBA3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl W TEPCHIEKTUBHI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YaCTHLL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

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

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. ConnewyHass akTUBHOCTh. Mctounuk 3Heprur CosiHIA U 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJIENOBATENBHOCTH. BHYTpEeHHee CTpoeHHuE



3BE311. COBpEeMEHHBIE MPEJCTABICHUSI O MPOUCX0XKACHUU U 3BOIonMU CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06:1a. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPEICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COI[MAJILHOM M ATUUECKOU cpepax AesaTeIbHOCTH YeI0BEKA, POJIb U MECTO (PU3UKU U
aACTPOHOMHU B COBPEMEHHOU HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMHpoBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
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 nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPAaBHEHWH, TPUTOHOMETPUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJjieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TEJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTNIECKON PEMIETKY, CIIEKTPATLHBIN aHAN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHAYKIMOHHAs I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU3O0D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



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

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTHUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTo npenmMera «Dusmkay T0KHbI
OTpaxaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE PEATU3ALUNA OCHOBHBIX HAIPaBICHUMN
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOILIEeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICICTBOBATH C COLIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPaXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJTIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIEC B
JEATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JIacTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

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, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
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 MPOTUBOpPEUYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTaTOB
L[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJETh HAyYHOW TEPMUHOJIOTUEH, KIIIOUEBBIMH TOHSATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW ACSITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7a4d (U3MUYECKOTO COJACp>KaHUs, MPUMEHEHHUIO Pa3IHMYHbIX
METO/I0B [TO3HAHMS;

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

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPXKACHUM, 3aJaBaTh MapaMeTpPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHWA MO (QHU3UKE B TMPAKTUYECKYI0 O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora c nndopmanueii:

BJIa/IE€Th HaBbIKAMH MOJIy4€HUs MHPOpMaAlUU (PU3UUECKOrO COJIEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 M WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
NIPEICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeACcTBa  MHGPOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[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 Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy npeCcTaBICHUs U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIIATH OOILIEHNE HA YPOKaX (PU3UKH U BO BHEYPOUHOU AESITEIHHOCTH;
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 TEMATHKy W METOJbl COBMECTHBIX ICHCTBHH C y4€TOoM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4E€TOM MHEHHH YyYacTHUKOB, OOCYXIaTh pE3yJIbTaThI
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,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

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

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK 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 BO3MOKHOCTEW U MPEANOYTEHUN;

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 (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B 0O0JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUA M MBICIUTENIbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO NPUHUMATH PEMICHUS TO WX
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 MPABO U MPABO JAPYTUX HA OIMIUOKH.

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:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATIBLHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH aJanTUPOBATBCA 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, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh IMOIIMOHATILHOE COCTOSIHHUE
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 KOHPIUKTHI.

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 KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
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, )KUIAKOCTEH U TBEPABIX TEJl, 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 MPSMOJIMHEHHOE JTBIKEHNE,
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, KPUCTAJUIM3AIls, 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, HCIONb3Ys (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 CMBICI HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS M €JIUHUIIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONKCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCIIONIB3Yysl (M3UYECKHME 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 (U3MYECKHUH CMBICT MCIOJB3YEMBIX BEIIMYWH, WX
00O3HAaUEHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEIMYMHY C APYTUMH BEJIMUMHAM;

OMMKCHIBATh U3YUYCHHBIE JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHHsI (TTPOIIECCHI), UCTIONB3Ys (PU3NUYECKHE BETWUYMHBI: AJCKTPUUCCKUN 3apsif,
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 BEITHUYNHAMM,

aHAM3UPOBaTh (PU3UUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YysS (PU3HUCCKHEC
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpPaHEHUS MEXaHMYECKOW DHEPruH, 3aKOH COXPAaHEHUS WMITYJIbCa,
MPUHITUN CYMEPIIO3UIIMA CHJI, TIPUHIIUIT 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
AEKTPUUECKOTO 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€30MacHOrO MCMIOJIb30BaHUS B MOBCEIHEBHOM
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 000pYI0BaHUsI, TPOBOAUTH OIBIT U (POPMYITUPOBATH
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  (PHU3WYECKUMHU  BEIUYUHAMH  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 MPOBEACHUM UCCIETOBAHUM 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 (PM3HUECKHUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCJIOBUSA 3aa9u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelaTh KaueCTBEHHBIE 3a7aU: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
IIETIOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKHE IBIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POpPMALIMOHHbIE
TEXHOJOTHH JIsl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIMA U TIPEICTABICHUS
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 MPOLIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecnieueHns: OE30MACHOCTH MPH OOpalleHUH ¢ MpUOOpaMU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MIOBEACHUS B OKPYXKAIOLIEH CPEJIE;



paboTaTh B TIpyHIl€ C BBIIOJHEHUEM PA3JIUYHBIX COLUAJIBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMAaTPUBAEMOMN MTPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3yJIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EOUHCTBO
bu3MYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN JJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SAACPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PU3HMKU: 3JIEKTPUUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuuss U TMOJApU3alMs CBETa, JHCIEepCUs CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJAa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMKCHIBATh M3YYEHHBIE CBOMCTBA BEUIECTBA (IJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTHONB3YsSd (U3UYECKUE BEITHYMHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJABIKYIAS CUila, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMoJjs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYIIKW, SHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOrO IMOJeH, MepHoJ M 4YacToTa
KoieOaHuN B KoJeOAaTeTbHOM KOHTYpe, 3apsAl W cuja TOoKa B Ipolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJiebaHuM, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CWJIa JIMH3bI, MPHU ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYCCKUI
CMBIC]I HCIOJIb3YEMbIX BEJIMYMH, HMX OO0O3HAUYeHHs W €JAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUUYHHY C IPYTUMH BETUYUMHAMY,

OMHUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBICHHUS M MPOLECCHl, HCIOIb3YS
bu3NYecKrue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypaciaga, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (DU3UYECKUH CMBICIT
WCITOJIb3YEMbIX BEIMYMH, WX OOO3HAUCHUS W CIWHHIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYI0 (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MMAPATUIETBHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa miia Gororddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUsS HMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTysaTel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIlbl, OO0JIACTH)
MPUMEHUMOCTH;

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

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICIOBAHUIO (PU3WYECKUX SIBICHUN U
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUU: TpPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSAMbIE M KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, 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 YCTAHOBKY, (DUKCHUPOBATH PE3YIbTAThI
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATaM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOTO
000opy10BaHUS;

pemiaTh pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCTONB3YS (PU3MUECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a1a4u
BBEIOMPATHh (PU3UYECKYI0 MOJECINb, BBIACIATh (PU3MUECKHUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;



pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIACHUH C OMOpPOM HA HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHONM HMH(MOPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMylo HH(POPMAIIHUIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B TOBCEIHEBHON
KU3HY;

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

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JJIsi COXPAHEHHUS 3JI0POBbSl U COOJIIOJIEHUSI HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpyHHe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJIEKBaTHO OIIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O 1IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica 8 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika 12 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAaHEHHSI B MEXaHUKE 11 1 1 httos://m.edsoo.ru/7fA1bf72
Hroro no paszneny 31
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuoreka [IOK
3.1 13 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 15 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 7 bubnuorexa [IOK

da3oBbIe Nepexoabl

https://m.edsoo.ru/7f41bf72
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Uroro mo pazneny 35
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 14 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 18 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Wroro mo paszneny 32

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 16 1 3 bubnuorexa [JOK
' VHIYKIMS https://m.edso00.ru/7f41c97c
Utoro no pazneny 16
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 16 1 bubnnoreka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 9 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 17 3 https://m.edso0.ru/7f41c97c
Uroro no pazaeny 42

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 6 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 6
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 9 bubmnorexa [IOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

21

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngﬁ?&fé&?ﬁ%ﬂlc%c
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE
Hroro no pazneny 4
PesepBHOE Bpemst 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontposbubie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsI
pecypchl
1 ®usuka — Hayka o npupozae. Hayunsie 1 bubnnoreka [JOK
METO/Ibl TO3HAHUS OKPYKAIOIIETr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popMupoBaHuu
2 COBPEMEHHOM HAyYHOW KapTHHBI MUpPA, B 1 bubmorexa LHOK
P e P P https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JII0IeH
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
3 MeXaHU4eCcKoro ABmxkeHus. [lepemenienue 1 bubmorexa LHOK
P ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpEHHUE
4 PaBHOMEpHOE MPAMOIIMHENHOE JBUKEHUE 1 bubmorexa HOK
P P A https://m.edsoo.ru/ff0c3620
5 Pemenue 3amau: "PaBHOMEpHOE 1
psIMOJIMHEIHOE ABMKEeHnE"
6 PaBHOyCKOpEHHOE TPSIMOJIMHENHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
7 Pemenue 3anau: "PaBHOyCKOpEeHHOE 1 bubnuotexa [JOK
NpsIMOJIMHETHOE IBUKEeHUE" https://m.edsoo.ru/ff0c372e
8 CBobomHoe majienne. Y CKopeHue 1 bubnuorexa [JOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
9 Pemenue 3amau: "" 1
10 KpuBonunerinoe npmxenue. [[pmxenue 1 bu6mmoreka [IOK

MaTCpHaHLHOﬁ TOYKHU I10 OKPYKHOCTHU

https://m.edsoo.ru/ffOc3ada
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[Ipunnun otHOCcUTENBbHOCTH [ anumnes.

11 HNuepuuanbHble cucTembl oTcuera. [lepBoiit bubmorexa OK
P FHeP https://m.edsoo.ru/ffOc3be8
3akoH HprotoHa
Macca Tena. Cuna. [IpuHITUIT CynIepro3uImu
12 cwi. Bropoii 3akoH HII))IOTOHa ?11:1 ’ bubmorexa OK
' p . . https://m.edsoo.ru/ffOc3be8
MaTepUaIbHOU TOUKH
13 Tpetuii 3akon HeroTOHA 1719 MaTepraIbHbIX bubmuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
14 Pemenue 3agau: "Tperuii 3akon HeroTona"
15 Pemienue 3amau: "Tperuii 3akon Herotona"
16 3aKoH BceMupHoro tsarorenus. Cuna bubnnorexa [HOK
TsbkecTH. [lepBast KocMHUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
Pemienue 3amau: "3akoH BCEMUPHOTO
17 tarorenns. Cuita Tspkectu. [lepBas bubmorera [JOK
' L P https://m.edsoo.ru/ffoc3d00
KOCMHYECKasi CKOPOCTh
bu6mmoreka [IOK
18 C .3 I'yka. B
113 YIPYTOCTH. SaROm & yka. Bec 1ena https://m.edsoo.ru/ff0c3e18
19 Pemenue 3amau: "Cuna ynpyroctu. 3aKkoH bubnuotexa [JOK
I'yka. Bec Tena" https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadgdumment tpenus. Cuna
20 com OTslBJ'IeHI/ISI I (II)/I(I) BLII/I)KGHI/II/IIO Tela B bubmorexa HOK
P pr A https://m.edsoo.ru/ff0c3f76
JKUJIKOCTHU UJIH ra3e
bubmuorexa [JOK
21 P :"C a
CUHICHHE Sajat: "L A TpeHus https://m.edsoo.ru/ff0c3f76
[TocTynaTenbHOE U BpaliaTeaIbHOE JBUKCHHE
29 a0CoOMIOTHO TBEPAOTO TeNa. MOMEHT CHIIBI. bubnmoreka [JOK

[1meyo cunbl. YciioBus paBHOBECUS TBEPAOTO
Tena

https://m.edsoo.ru/ff0c41a6
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HNMnynbec MmaTepuabHOW TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. MIMITysbe cuibl. 3aK0H

bubmuoreka [JOK

23
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKCHHE
24 Pemenune 3amau: "Mmnynsc maTepuanbHOM bubmmoreka [JOK
TOYKH" https://m.edsoo.ru/ff0c43d6
Pemenue 3anay: "3akoH coXpaHEeHUS bubmuorexa [JOK
25 "
MMIyJibca. PEakTUBHOE IBUKEHUE https://m.edsoo.ru/ff0c43d6
PaGora u momrHOCTh cuibl. Kunetndeckas
26 SHEprus MaTepualbHOK Touku. Teopema 00 bubmorexa LHOK
P P o, 7eOP https://m.eds00.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW SHEPTUI
[TorenunaneHas sHeprus. [loreHnnanbHas
97 SHEpPrus yrnpyro aepopMUpOBaHHOMN bubnuorexa [JOK
npykuHbl. [loTeHnanbHas 3Heprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
28 Pemenue 3amau: "IloreHnmansHas sHeprus. " bubmmorexa [TOK
' prit. https://m.edsoo.ru/ff0c461a
[ToTennnanpHble ¥ HEMOTEHIIMATBHBIE CHITHI.
CBs13b paOOTHI HEMOTEHIIUAIBHBIX CHIT C
29 M3MEHEHUEM MEXaHUYECKON IHEPTUn bubmmorexa [OK
P https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON YHEPTUn
30 Pemenue 3amau: "3akoH coxpaHeHUs bubnuotexa [JOK
MEXaHUYECKOH 2Heprun" https://m.edsoo.ru/ff0c478c
31 Pemenne 3amau: "3akoH coxpaHeHUs bubnmoreka [JOK
MEXaHU4EeCKON dHeprun" https://m.edsoo.ru/ff0c478c
39 JlaboparopHnas pabota «VccrnenoBanue CBSI3U

pa6OTLI CHJIBI C U3MEHEHHEM MEXaHHMYSCKOMN
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SHEPIUH Tejla Ha IIPUMEPE PACTSHKCHUS
PE3MHOBOIO KI'yTa»

KonTtponsnas padora no teme «Kunematuka.

33 JuHamuka. 3aKOHBI COXPAHCHHUS B bubmmorexa [JOK
' P https://m.edsoo.ru/ffoc4b74
MEXaHUKE»
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
34 KHHETHYECKOW Teopuu. bpoyHoBCKOE bubmorexa LHOK
pHi. bPOyH https://m.edsoo.ru/ffOc4dc2
newkenue. Auddysus
XapakTep JBUKESHHS U B3aUMOJICHCTBUS
35 yacTull BeuiecTBa. Mojienu CTpoeHUs ra3os,
KUAKOCTEH U TBEPIBIX TET
36 Macca monekyn. KonuuecTBo BemecTsa.
[TocrosinHas ABoraapo
37 Pemenue 3amau: "Macca Moseky.
KonuuecTo BemecTna."
38 TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. lllkana remneparyp Llenbcus
39 Wneanpnsriii raz3 B MKT. OcHOBHOE bu6mmoreka [IOK
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
40 Pemenue 3amau: "OcHOBHOE ypaBHEHUE bubnnoreka [JOK
MKT" https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa cpeHei
. bubnuotexa [JOK
41 KMHETHUYECKON SHEPTUH IBMKEHUS MOJIEKYII.
. https://m.edsoo.ru/ffOc511e
VYpasuenue Menpeneesa-Knaneiipona
42 Pemenue 3anau: "YpaBuenne MeHneneena- bubnuotexa [JOK
Kuanefiipona" https://m.edsoo.ru/ffOc511e
43 3akoH JlanmbToHa. I'a30BbIe 3aKOHBI
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JlaboparopHas pabota «MccrnenoBanue

44 3aBUCUMOCTH MEXIy ITapaMeTpaMu
COCTOSTHUS Pa3pEKEHHOIO Ta3a
45 H3onponeccel B UACAIBHOM Ira3e U UX bubnuoreka [IOK
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
46 Pemenue 3amau: "M3onpoiieccel B uaeaaibHOM bubnnoreka [HOK
rase u ux rpaduueckoe npeacraBicHue" https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEprus TepMOAMHAMUYECKOM
47 CUCTEMBI U CTIOCOOBI €€ N3MEHEHUS. bubnuorexa [JOK
KonuuecTBo Termiotel u padbota. BHyTpenHss https://m.edsoo.ru/ff0c5952
SHEPrusl OTHOATOMHOTO UJICANBHOTO Tra3a
48 Pemenue 3amau: "BHyTpeHHs SHEPTH bubnuorexa [JOK
OTHOATOMHOT'0 UIeaJILHOro rasa' https://m.edsoo.ru/ff0c5952
bu6mmoreka [IOK
49 Buasl Tenonepenaun
A ped https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTRA.
50 KonuuecTBo TEMIOTH Mpy TEeIIoNepeave bubmorexa HOK
. p P ' https://m.edsoo.ru/ff0c5c36
AnrabaTHBIN mporecc
Pewenue 3amau: "Y nenbHas TEIIIOEMKOCTD
51 BemecTsa. KomuecTBoO TEIOTHI IIPU bubmmorexa [IOK
’ | p https://m.edsoo.ru/ff0c5c36
Teruionepenaye.
59 ITepBblil 3aKOH TEPMOJAMHAMUKH U €70 bub6nuoreka [IOK
IIPUMEHEHHE K U30IpolLeccaM https://m.edsoo.ru/ffOc5efc
Pemenue 3agau: "[lepBriil 3aK0H
bu6mmorexa [IOK
53 TEPMOJMHAMUKHU U €r0 IPUMEHEHUE K

u3ormnpoiieccam"

https://m.edsoo.ru/ffOc5efc
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Pemenue 3anau: "[lepBrlii 3aK0H

54 TEPMOJMHAMUKHU U €T0 IPUMEHEHHE K bubmmorexa LIOK
prioa " P https://m.edsoo.ru/ffOc5efc
U30IpoIeccam
HeobOpatumocTthb npoIieccoB B IpUpoe. bubnnoreka [HOK
55 .
BTopoii 3ak0OH TepMOIMHAMUKU https://m.edsoo.ru/ff0c6230
56 [Tpunmun gevicteus u KII TenmoBoi bubmuorexa [JOK
MaIlHHbI https://m.edsoo.ru/ff0c600a
57 Huxn Kapro u ero KITJI
58 Pemenue 3amau: "[ukin Kapuo u ero KIT/1"
59 DKonoru4eckue npooIeMbl TEII0OIHEPTETUKH
60 O6o6maromuii ypok «MoekysipHast bubnnoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
61 «Monexynspnas pusuka. OCHOBBI bubmmorexa [JOK
Y2Ip ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
62 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. bubnnoreka [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
63 AOcomoTHAs 1 OTHOCUTETbHAS BIIAYKHOCTD bubmuorexa [JOK
BO3Ayxa. HachlleHHbIN nap https://m.edsoo.ru/ff0c64d8
Pemenue 3amay: "AGcomoTHasS U
64 OTHOCHTEJIbHAS BJIAXKHOCTh BO3/IyXa Bubmmorexa LHOK
. Ay https://m.edsoo.ru/ff0c64d8
Hacspiennsiit nap
TBépnoe teno. Kpucramnmueckue n
65 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubnuorexa [IOK
KpucTayioB. XKuakue KpucTasuibl. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallb
66 [InaBnenue u xpucraumsanus. Y geybHast bubnnorexka [JOK

TCIJIOTA IJIaBJICHU . CY6J'II/IM3.I_II/I$I

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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

bubmuoreka [JOK

67 VpaBHEHHE TEILIOBOro Oaranca
p https://m.eds00.ru/ff0c6820
68 Pewenne 3anay: "YpaBHeHue TEMIOBOIO bubmmoreka [JOK
Oananca" https://m.edsoo.ru/ff0c6820
69 DneKkTpu3anus Ten. DIEKTPUUECKUH 3apsi. bubnnoreka [HOK
JIBa B DIEKTPUUECKUX 3apsii0B https://m.edsoo.ru/ffOc6bcc
IIpoBOOHUKH, TUIIEKTPUKH U
70 H(I))J'I HOBO HIfKI/I 3a1fcr))H COXpaHEHHUS bubmmorexa [IOK
YHPOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
71 B3aumopeiictBue 3apsnoB. 3akoH KyioHa. bu6mmoreka [IOK
TodeuHblil 2JIEKTPUYECKUH 3apsij https://m.edsoo.ru/ff0c6ce4
bu6mmoreka [IOK
12 Pemenue 3amau: "3akon Kymona."
A y https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTB EKTPUUECKOTO MOJIS.
73 [TpuHIIAD CYIIEPIIO3ZUIIAN DIEKTPUUESCKAX bubmmorexa [TOK
p VH yrep H . p https://m.edsoo.ru/ffOc6df2
noneit. JIunuu HanpsHKEHHOCTH
Pemenue 3amgau: "Hampsoxk€HHOCTH
74 ANEKTpUYECKOTo nojst. [IpuHimn bubnuotexa [JOK
CYNEPIO3HIUU IEKTPUUECKUX MTOJEH. https://m.edsoo.ru/ff0c6df2
JIuauy HanpsHKEHHOCTH"
75 Pabora cun anexTpocTaTHuecKoro moJs. bubnuoreka [IOK
ITorennuan. PasHoCTE MOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
Pemntenne 3agau: "Padorta cui
76 3JeKTpocTaTHYecKoro nois. IloreHinan bubmorexa LHOK
P . A https://m.edsoo.ru/ff0c6f00
Pa3nocTh moTeHIIMaIoB
IIpoBOIHHMKH U UDIEKTPUKHU B
P P bu6mmoreka [IOK
77 ANEKTPOCTATUYECKOM IIOJIE.

I[I/I3J'ICKTpI/ILICCKa${ MMPOHUIIACMOCTDb

https://m.edsoo.ru/ff0c7018
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78

79

DnekTpoéMkocTh. KoHnnencarop

:‘)J'IGKTpOéMKOCTB IIJIOCKOT'O KOHJACHCATOpAa.
9Hepm;1 3apsXKCHHOI'O KOHACHCATOopa

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

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

80

Pemenue 3amau: "IaeKTpOEMKOCTD MIIOCKOTO
KOH/IeHCaTopa. DHEePrus 3apspKEHHOTO
KOHJIeHcaropa"

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

81

82

83

84

JlaGopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa"

[TpunHIMI NECTBUS U TPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAIILHOTO arapara,
CTpyHHOTO MpUHTEpA. DIEKTpOCTaTUYECKas
3amyTa. 3a3eMIICHUE YIEKTPOIPHOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymectBoBanus. [locrosaunsiii Tok. Cuiia
toka. Hanpsixenue. ConpotuBienue. 3akoH
OmMa Ju1s1 yyacTka Lenu

Pemenue 3amau: "3akon Oma i yqacTka
e

85

[TocnenoBarenpHOE, TapauIEIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB.
JlabopaTtopHast pabora «3yuenue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

86

87

Pemenne 3agau: "IlocnegoBarennHoe,
napajuieIbHOE, CMEIIAaHHOE COCTMHECHNE
MIPOBOJTHUKOB.»

PaboTta 1 MOIITHOCTB AMEKTPUIECKOTO TOKA.
3akoH J[xoyns-Jlenna

0.5

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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88

Pemenue 3amaq: "Pabora u MOIHOCTH
AJIEKTPUYECKOro ToKa. 3akoH [[xoyns-
Jlenna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

89

3akon OMa 1J1s TOJTHOM (3aMKHYTOM )

aneKTpudeckoi nenu. Koporkoe 3aMmbIikaHue.

Jlabopartopnas pabora «3mepenne IC
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

90

91

92

Pemenne 3amau: "3axon OMa 11 MOIHOMI
(3aMKHYTO#) 3JIEKTPUUYECKOMN 1IETIN. »

Pemenne 3amau: "3axkoH OMa 118 MOIHOMI
(3aMKHYTOM) 3JIEKTPUUECKOM IIeTIH. »

DNeKTPOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD CONMPOTHUBIICHUS
METAIIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTh

0.5

0.5

bubmunorexa [JOK
https://m.edsoo.ru/ff0c7ae0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

93

DnekTpuueckuil Tok B Bakyyme. CBolicTBa
JJIEKTPOHHBIX ITyYKOB

94

95

96

[TonynpoBoaHUKH, UX COOCTBEHHAS U
npuMecHas mpoBoauMocThb. CBoiicTBa p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI
DIIEKTPUUYECKHUI TOK B paCTBOpax 1
pacruiaBax 3JE€KTPOJIHUTOB.
DNEKTPOIUTHYECKAs TUCCOLUAIIHS.
DIIEKTPOIIN3

Pemenue 3anau: "3akoH anexTponusa”

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

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



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
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DJIeKTPUUECKHUI TOK B Ta3ax.

bubmuorexa [JOK

97 CaMOCTOSITeIIbHBIM M HECAMOCTOSATEIIbHBIN 1 https://m.edsoo.ru/ff0c84ae
paspsia. Moauus. [1nazma
DIIeKTpUYECKHE MPUOOPHI U YCTPOMCTBA U X
98 I aKTII;IIeCKOG 1§ PII)MeHSHHe };'I I:lBI/IJIa 1 bubmorexa [IOK
P P P https://m.edsoo.ru/ffOc86fc
TEXHUKH 0€30IMacHOCTH
bu6mmoreka [IOK
i 1
99 O06006mmanmui ypok «IEeKTPOTHHAMUKA httos://m.edsoo.ru/ff0ca8be
KonTtponpsHast pabora o Teme
100 «Qnekrpocraruka. [1ocTosHHBIHI 1 bubnuoreka [IOK
ANEKTPUYECKUI TOK. TOKH B pa3iIu4HbIX https://m.edsoo.ru/ffOc8a8a
cpemax»
bu6mmoreka [IOK
101 II 1
0 POMENYTOTHAR aTTecTatis https://m.edsoo.ru/ff0c8c56
PesepBHeIil ypok. O000IIarOMNN YPOK 110 bubnnoreka [JOK
102 1
temam 10 kmacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 55



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
Ne uudgponbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
[TocTossHHBIE MATHUTHI U UX
1 B3auMo/ieiicTBue. MaruutHoe nosie. Bektop bubmuorexa [JOK
MarHUTHOW UHAYKUWUH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIIUU
MarauTHoe 1oJie MPOBOJIHUKA C TOKOM.
2 OmneiT Opcrena. B3aumonenicTeue Bubmorexa ITOK
P ' https://m.edsoo.ru/ff0c98fe
MPOBOJHUKOB C TOKOM
3 JlaGopaTtopnast pabora «3yuenue 1 bubnuorexa [JOK
MarHUTHOTO OJIsL KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJISI HA TPOBOJHUK C
4 tokoM. Cuiia Ammiepa. Jlaboparopnast pabota 1 bubnmnoreka [JOK
«Uccnenosanue neicTBUS ITOCTOSHHOI'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM)
5 Pemenne 3amau: "Cuna Ammepa".
JleficTBME MarHuTHOTO MOJISI Ha
6 JBIKYIIYIOCS 3apsKeHHYI0 yactuily. Cuia bubmmorexa [OK
yHyro P Y Y https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunsl Jlopenia
Pemenue 3agau: "Cuna Jlopenma".
Pemenue 3amau: "Padora cuisl Jlopenna.
9 DJeKTpoMarHuTHas MHIyKnus. [Totok

BEKTOpa MarHUTHOM MHAYKIuu. IC



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

WHIYKIWU. 3aKOH AJIEKTPOMArHUTHOMN
uHaykiuu Papanes

Pemenue 3anau: "3akoH 37€KTpOMarHUTHOM

10 "
UHAYKIIH .

1 JlaboparopHas pabota «MccrnenoBanue bubnmoreka [JOK
SIBJICHUS 3JICKTPOMArHUTHOM MHTYKIIMH https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. SIBIEHME CAMOUHAYKIUH.

12 O/1C camouHIyKIMU. DHEPrUsl MArHUTHOTO bubnnorexa [HOK
I0JIs1 KaTYILIKU ¢ TOKOM. DJIEKTPOMarHUTHOE https://m.edsoo.ru/ff0ca600
noJje

Cn " bubnuorexa [JOK

13 Pemerme sapau: " HJIC camonuyKuuy. https://m.edsoo.ru/ff0ca600
TexHu4eckue ycTpoiCcTBa U UX IPUMEHEHHUE:

14 HOCTOSIHHBIE MarHUTHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJBUTaTENb, YCKOPUTEIH
3JIEMEHTAPHBIX YacTUL], UHAYKLIMOHHAs IeYb

15 O6o06maromuii ypok «MarHuTHoe 1oJie. bubnuotexa [JOK
ONeKTpOMarHuTHAsE HHIYKIIMS https://m.edsoo.ru/ffOcab82

16 KonrtpomnsHas padora no reme «MaruutHoe bubnuoreka [IOK
noJie. DIIEKTPOMarHuTHasI MHTYKITHS https://m.edsoo.ru/ff0cad58
CB00OoiHbIE MEXaHUYECKHE KOJIeOaHusl.

17 ["apmonnueckue koneOaHus. Y paBHEHHE bubnuoreka [IOK
rapMoHu4eckux kosaebanuii. [IpeBpamienue https://m.edsoo.ru/ffOcaf06
SHEpPIruu

18 Pemenue 3anau: " 'apmoHnueckue
Kosiebanus. "

19 JlabopaTtopHast pabota «HcciaenoBanue

3aBUCUMOCTH TIEPHOJIa MATBIX KOJIeOaHMiA



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

rpy3a Ha HUTH OT JJIMHBI HUTH U MacCChl
rpy3a»

20

Koneb6arensuslit kouTyp. CBOOOAHBIE
JICKTPOMArHUTHBIC KOJICOAHHUS B UICATbHOM
KOJIeOaTEeIbHOM KOHTYpE. AHAIOTHSI MEXKTY
MEXaHUYECKUMH U 3JICKTPOMATHUTHBIMH
KoJIe0aHUSIMU

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb820

21

22

®opmyna ToMmcoHa. 3aKOH COXpaHEHHS
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM
KOHTYpE

Pewenune 3anau: " ®opmyna Tomcona."

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

23

Pemenue 3anau: " 3aKoH coXxpaHEHUs
SHEpPIruy B U/I€AIbHOM K0JIeOaTeIbHOM
KOHTYype"

24

[IpencraBnenue o 3aTyxarmMX KOJIeOaHUIX.
BoinyxeHHBIE MEXaHUYECKUE KOJIeOaHMUsI.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

25

26

27

Pemenne 3amau: "Pe3onanc.”

ITepemenHsbIil Tok. CHHYCOMIAIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMIUIUTYJHOE U AEUCTBYIOLIEE
3HAUEHUE CUJIbI TOKA Y HANIPSKEHUSI

Pemenue 3amay: "MoOIIHOCTh IEPEMEHHOTO
ToKa."

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

28

Pemenue 3agau: "AmMniuTyaHoe u
JICUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HanpspkeHus"



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

Tpanchopmarop. [IpousBoacTBo, nepenada u

29 .
noTpebiIeHue IEKTPUIECKON SHeprun
30 Pemenue 3amau: "Tpancdopmarop.”
VY CTpOoHCTBO U IPAKTUUECKOE TPUMEHEHNE
P P P bubmuorexa [JOK
31 3JIEKTPUUECKOr0 3BOHKA, FeHepaTopa
. https://m.edsoo.ru/ff0cc324
HEPEMEHHOT0 TOKa, TMHUI JIeKTporepenad
DKOJIOTUYECKUE PUCKU IIPU [TPOU3BOJICTBE
32 anekTposHepruu. KynabTypa ucnonb3oBaHus
3JIEKTPOIHEPIUU B TIOBCEIHEBHOM KU3HU
MexaHuueckne BOJIHbI, YCIIOBUS
33 pacnpoctpanenus. [lepuon. Ckopoctb bubnnorexa [HOK
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Torepeynble ¥ MPOI0JIbHBIE BOJTHBI
34 Pemenue 3anau: "MexaHnuueckue BOJIHbI"
35 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa. bubnnorexa [HJOK
Bricota Tona. Tem0p 3ByKa https://m.edsoo.ru/ffOcccOc
bu6mmoreka [IOK
36 Pemenue 3amau: "3Byk. CkopocTh 3ByKa"
4 P e https://m.edsoo.ru/ffOcccOc
37 ONeKTpOMarHUTHbBIE BOJIHBI, UX CBOMCTBA U bubnnorexka [JOK
ckopocTsb. [IIkana 3J1eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/ffOccfe0
38 Pemenue 3amau: "IneKTpoMarHuTHbIC
BOJIHBI"
39 [IpuHIMIBI pagUOCBSI3U U TEIEBUACHHUS.
PasButne cpencts cBa3u. Pannonokanus
40 O6o6maromuii ypok "Konedanus u BOJHBI"
bubnuorexa [IOK
41 KonTponbhas padota «KoneGaHus 1 BOJTHBI» i

https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpssMonMHENHOE paclIpOCTPaHEHHE CBETA B

42 OHOPOJIHOM cpefie. ToueuHblid HCTOUHUK bubnnorexa LIOK
cpera, Jlyd crera https://m.edsoo.ru/ff0cd350
OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS
43 cgeta. [TocTpoeHne n300pakeHU B TNIOCKOM bubmmorexa [JOK
seprae https://m.edsoo.ru/ff0cd4e0
44 Pemenue 3amau: "Otpakenue cera."
[Tpenomnenue ceta. [lonHoe BHyTpeHHEE Bu6morexa [LOK
45 otpaxkenue. [IpenenbHbIN yroi NOITHOTO _
BHYTPEHHETo OTpasKeHuA https://m.edsoo.ru/ff0cd7f6
46 Pemenue 3amau: "llpenomnenue ceera. "
47 Pewenue 3anau: "lIpenenbHbiii yron
MOJIHOTO BHYTPEHHETO OTpaxKeHHs"
48 JlabopaTtopHas pabota «M3mepeHue bubnuorexa [JOK
MoKa3aTelisi MPEeJIOMJICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenne nzodpaxeHuii B TMH3E.
49 ®dopMyna TOHKOM JIMH3BL. Y BETUYCHUE Bubmmorexa LIOK
[ https://m.edsoo.ru/ffOcddle
50 Pemenne 3anau: "Iloctpoenne nzo0pakeHui
B JuH3E. "
51 Pemenue 3anau: "®@opmyiia TOHKON JIUH3BL."
52 JlabopaTtopHast pabota «HccinenoBanue
CBOICTB M300pa’keHUH B JIMH3AX»
Hucniepcus ceera. Cl0XHBIH cocTaB 6€10ro
53 cseta. LIer. Jlaboparopnas pabota
«Habmoenre aucnepcun cBeTay
54 Wntepdepentus ceera. udpakuus cera. bubnnorexka [JOK

JudpakumonHas pemeérka

https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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Pemenue 3amau: "udpaknuonnas pemeéTka

55 N
56 II')eLHeHI/Ie 3anad: "JludpakiuonHas pemeTka
57 [TonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
58 OnTuueckue MpuOOPHI U YCTPOUCTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
['paHu1bl MPUMEHUMOCTH KIaCCUUYECKOM
59 MexaHuku. [locTynarsl cnenuanbHON TEOpUU bubmorexa LIOK
O THOCHTOILHOCTH https://m.edsoo.ru/ff0cf862
50 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. bubnnoreka [JOK
3amenJIeHUe BpEMEHH U COKpAIEHUE JUIMHbI https://m.edsoo.ru/ffOcfa42
61 DHEprusi 1 UMITYJIbC PEISITUBUCTCKOMN bubnuorexa [JOK
YACTHULIBIL. https://m.edsoo.ru/ffOcfc68
62 Pemenue 3amau: "DHeprus u UMIYJbC
pensTUBUCTCKON yacTuupl."
63 CBs13b Macchl ¢ SHEPTUEN U UMITYJIBCOM. bubnmnorexa [JOK
OHeprus NoKost https://m.edsoo.ru/ffOcfc68
64 KonTpoabnas padora «Ontuka. OCHOBBI bubnnoreka [JOK
CIIELUAJILHON TEOPUU OTHOCUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
65 ®otonbl. opmyna [Mnanka. DHeprus u bubnmnoreka [JOK
UMITYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
66 Pemenue 3amau: "OHeprus u UMITyJIbC
¢dorona"
67 OTtkpeiTHE U HccienoBanue GotodddexTa. bubnuotexa [JOK

Onpitel A. I'. CronieToBa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonbl poroddderra. YpaBHEHHE

bubmuorexa [JOK
68 Oitnmrelina s orosddexra. «KpacHas
s b P https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra

69 Pemenue 3amau: "3akonsl pororddekra "

70 Pemenue 3amau: "3akonsl poTodddekra "

71 Hasnenue ceera. Onbrtsel [1. H. JIeGenenra. bubnmoreka [JOK
XUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYeCKUEe YCTPONCTBA U MPAKTUYECKOE

72 npuMeHeHne: GoTo3JIEeMEHT, (HOTOAATUHK,

COJTHEYHas OaTapesi, CBETO IO/

73 Pewenue 3aau no reme «JI€MEHTHI bubnuorexa [JOK
KBAaHTOBOM ONTHUKH) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OTBITHI

74 Pesepdopna o paccessHUIO 0-9acTHIT bubmorexa LHOK

pROPp P ' https://m.edsoo.ru/ff0d091a
[TnaneTapHas MoJieIb aTomMa
bu6mmoreka [IOK
75 IToctynater Bopa
Y P https://m.edsoo.ru/ff0dOafa
Mznyuyenue v norjolnieHue POTOHOB NMpHU
76 e ey:one aToMa ¢ OJHOrO (bOBH?I SHCPFI/II/I bubmorexa [JOK
p N g P P https://m.edsoo.ru/ff0d0Oafa
Ha apyroii. Buasr criekTpos
BoaHoBEIe cBOMicTBa YyacTuIl. BoJHEI e

77 Bbpoiins. KopryckynsipHO-BOIHOBOI bubnuoreka [IOK
nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITydeHUE
OTkpBITHE PATUOAKTUBHOCTH. OTIBITHI

bubmuorexa [JOK
78 Pezepdopna mo onpeaenennio cocrara

PAAOAKTUBHOI'O U3JTYYCHHUA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

79

CgoiictBa anb(a-, 6era-, raMmma-u3ITydeHUsI.
BiusiHue paaroakTHBHOCTH Ha JKUBBIC
OpraHu3Mbl

80

OTtkpeITHE IPOTOHA U HEMTpoHA. V30TOMBI.
Anbda-pacniaa. DIEeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaj. ["'amma-
U3IIy4eHUe

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

81

82

83

Pemenue 3amau: "Annda-pacma.
DNEKTPOHHBIM U NO3UTPOHHBIN OeTa-
pacman."

OHeprus cBA3U HYKJIOHOB B sape. S nepHbie
peakuuu. Snepusiit peaktop. [Ipobaemsl,
IIEPCIEKTUBBI, YKOJIOTUYECKNE ACIIEKThI
AJIEPHOMN YHEPreTUKH

Pewienue 3anau: "OHeprus cBA3U HyKJIOHOB B

anpe."

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

84

Pemenue 3amau: "SAnepusie peakuun."

85

DneMeHTapHble YacTullbl. OTKpBITHE
no3utpoHa. Meto sl HaOIIOIeHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusi cron «®yHIaMeHTanbHbIE
B3auMoOIecTBUsA. EAMHCTBO usnueckoit
KapTUHBI MUPa»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38

86

Oransl pa3BuTHs acTpoHomuu. IIpuknaanoe
Y MHUPOBO33PE€HYECKOE 3HAYCHHE
acTpoHOMMHU. Bun 3B€31HOrO HebA.
CozBes3ausi, spkue 3BE3/bl, MIIAHEThI, UX
BUaUMOE ABrkeHne. ColHeuHas cucTeMa



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

87

Comnure. ConHeunas akTHBHOCTE. VICTOYHUK
sHeprun CoJtHIa U 3BE3]1

88

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
3BE3 1Bl IIIaBHOM ITOCIICI0BATCIILHOCTH.
Buyrpennee ctpoenue 38E31. CoBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUH U
spororun CoHIa U 3BE311

89

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxenue u aBmxenue ConHua B
lNanmakTuke. ['anaktuku. Y€pHbIE ABIPHI B
Apax rajJakTHK

90

91

Bcenennas. Paz6eranue ranaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe u3nyyenue.
MeraranakTuka

Hepemiennsie mpo6ieMbl aCTPOHOMUHT

92

KontponbHas padota «251€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

93

94

95

Ob6o6maromuit ypok. Pois pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTHYECKOM, COITHAIILHON M DTHUECKOH
chepax neaTebHOCTH YeJIOBEeKa

Ob6o6maromuit ypok. Posib u mecto Gpusnku
Y aCTPOHOMUH B COBPEMEHHOM Hay4IHOU
KapTUHE MHUpaA

Ob6o6maromuit ypok. Posib puznueckoit
Teopuu B GOpMUPOBaHNH NIPEICTABICHUN O
(pu3nyeckoil KapTuHe MHUpa

96

[IpomexkyTouHas arrectanus




97 PesepBHblil ypok. MaruutHoe nose. 1
98 Pe3epBHBIN ypoK. DJIEKTpOMarHuTHas 1
WHIYKIHS
99 PesepHbIii ypok. OnTHka. 1
100 PesepBHblil ypok. OCHOBBI crielIUaIbHON 1
TEOPHH OTHOCHTEIBHOCTH
. bubnnoreka [HOK
101 PesepBHbIii ypok. KBanToBas dusnka. 1 https://m.edsogru/ff0d1784
102 PesepBHbIil ypok. DeMEHThI aCTPOHOMUHU U 1 bubnnoreka [JOK
acTpOPUHUKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka, 10 kimacc/ Maxumes I'.4., Byxosines b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoit H.A., AkuimonepHoe o61iecTBo «3marenbcTBo
«ITpocsemieHue»

» ®usuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakuueit [lapdentreBoit H.A., AkuinonepHoe odiiectBo «M31aTenbcTBO

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

®uzuka: 10—11 ki1.: moypod. miIaHupOBaHUE: OCOOUE JIsl yUUTee
obmeo6pazosar. opranuzanuii/ B. @. [llnnoB —M.: [IpocBemienne

@u3MKa : KOHTPOJIb 3HAHUW, YMEHUNA U HaBBIKOB ydarmmxcs 10—I11 k.
oOmieoOpa3oBar. yupexaeHuil : 0a30BbIi U TPO(UII. YPOBHU: KH. JUIsl yUUTENS /
B.A. 3a6otun, B.H. Komuccapos. — M.: IIpocsenienue

®uszuka: 10—11 ki1.: mOypod. MIaHUPOBAHUE: TTOCOOME MIJIsl yUUTEIEH

obmeobpazosar. opranuzanuit/ B. @. [lumo.—M.: [IpocBemenne

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://resh.edu.ru

https://videouroki.net
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