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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOW MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c yu€roM denepanbHON paboueil mporpaMmbl BOCIHMTAaHUS U
KOHLIETIIIUMA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiraccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANPEAMETHBIM pe3yJbTaTaM OOYYEHHMs], a TAKKe
YUUTBIBAET HEOOXOJUMOCTh peaU3allMi MEXIPEIMETHbIX CBs3€d (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH MpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMSI Kypca (U3MKM: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM 00yUYeHUs;

e cojepkaHue yueOHOTO mpenMera « Du3nKay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoabHBIN Kype GU3NKN — CHCTEMOOOpa3yoni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEpHaJOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(U3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHOUN KapTHUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHH NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS TIPU BHITIOJHEHUN UMHU YI€OHBIX UCCIIEOBAHUH.

B ocHOBY Kypca pusuku 111 ypoBHS CpeHETO 00111ero 00pa3oBaHusI TOJI0KEH
pPSAA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3feioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK M1 COBPEMEHHOM (DM3HKHU.



Hoesn cenepanuszayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (GU3HMKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSAX MaTepuH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUECKON HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPUIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posid PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOIIECCOB).

CHCTEMHO-AESATENbHOCTHBIN TOJIX0J B Kypce (U3UKU PEealn3yeTcs MPEexKIe
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESTEIbHOCTH O00YyYaroIuXcCs.
Jly1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpAaTOPHBIX padbOT, KOTOPHIE B IPOrpaMMe
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS U OCHaIeHus kabunera (usuku. Ilpu
3TOM OO0ECTeunBaeTCs OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE yeseTCs PEHICHNIO PACUETHBIX U KAUECTBEHHBIX 3a]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3NYecKol MOAENbI0, TO3BOJIIOMIME TPUMEHSATh MW3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U WHTErpUpys 3HAHUS W3
pa3HbIX pa3naesnoB. i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXKarouieu
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusiMu @I'OC COO k MmaTepHalbHO-TEXHUUYECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmiero oOpa3oBaHUs JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIA. B kabuHeTe PU3MKU JOIKHO OBITH HEOOXOJIUMOE
nabopatopHoe 000pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢bu3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JlemoHCTpanmoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHeYMBaeT IOCTAHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpalui s
UCCIICIOBAaHMUSI ~ U3yYaeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpynOBaHUE [UIsI YYEHUYECKMX MPAKTHUYECKUX pPaldoT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIeYMBAEeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BaHUU aHAJOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HAydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUN 0O HAYYHOM METOJE MMO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yIbTaTa H3yuyeHHUsI OCHOB
CTpOCHHSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMupoBaHHE YMEHUH OOBICHATH SBJICHUS C MCIOJIb30BAHUEM
(du3nyeCKUX 3HAaHUM U HAyYHBIX J0Ka3aTEIbCTB;

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

JlocTrxeHne STUX 1enei 00ecreunBaeTCsl pelieHneM CIeIyIONNX 3a1a4 B

nporuecce u3ydeHus Kypca GU3NKU Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHWAX, BKIOYAsS MEXaHUKY, MOJICKYJSIpPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY M SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHUsI (PU3MYECKHX SBICHUA B TPUPOAE U [N TNPUHATHUS
MIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOMW KU3HU;



e OCBOCHHE CIOCOOOB peUIeHHs pa3jIHYHbIX 3a7ad C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3axay, MOAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yudenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpa3oBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HE/IEIIO).

[Ipensaraemplii B mporpamMmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOD
poOBeNEeHUsT J1a0OpaTOpPHBIX PabOT M OMNBITOB C YYETOM HWHIWMBHUYAIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KciepuMeHTa U TEOPUHU B MPOIIECCE MO3HAHUSA TPUPOAbL. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Ponap u mecto duzuku B GOpMUPOBAHWM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOM TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeiHoe nBMKeHUE. [[BUKEHNE MAaTEPUAIIBHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LIETIHBIE U PEMEHHBIE MEPE/Iavuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoipxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJBXEHUS U cuiia TpeHus nokos. KoadduiueHT tpenus.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAICHUH.

CpaBHEHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIlvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KMHETHUYECKOUN YHEPTUU.

[TorennumanbHas DHEPTHUA. [TorenmanbHas DHEPIuUs YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophsle pabomuwl

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas pu3nKa U TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aHMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsl ra3oB, XHUJIKOCTEH U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopgens  uneanmbHoro ra3za. (OCHOBHOE€  ypaBHEHHUE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKeHHMsS dactul] rasa. [llkana
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeliecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO rasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaTE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEpMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KonmnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMHKH K H3ompoieccam. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod MammuHbl. [{ukn KapHo u ero xosdduuueHT mosie3Horo
JNEUCTBUS. DKOJIOTMUYECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3mMeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneIT N0 a1nabaTHOMY PACUIUPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopaenu napoBoii TypOUHBI, ABUTATEIISI BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJISL.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanun eewyecmea. Dazoevie nepexoont

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdHsie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTayuM3aius. Y AefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJYYEHUSI COBPEMEHHBIX MaTE€pPUaJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBanus U MiaBJieHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHcTpalusi KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne 0OTHOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3apsa. J[Ba BUa 3JIEKTPUIECKUX 3apsI0B.
[IpoBOHUKM,  JHMAJAEKTPUKHM M TOJYNPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onekrpudeckoe mnoje. Hanpspk€HHOCTe  amekTpudeckoro moiid.  [IpuHuummn



CYyNEpHO3ULIMKU 3IEKTPUUECKUX Mojied. JIMHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
HOJISL.

PaGota cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATHUYECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBuE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS 3JIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYINAasi CUja U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHHMKA TOKA.
3akoHn Oma 11 OJHOM (3aMKHYTO#) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKH. CobOcTBeHHas u puMecHast MPOBOJUMOCTD
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIEKTPOIIN3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSATENIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIIN TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomboi

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJIEpPKATEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTE€MaTUKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quanueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHKUE, MOJEINb, U3MEPEHHE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMU HA OCH KOOPJIMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4E€T TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEBHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHON MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluvann marHuTHOM WHAyKUMW. KapTuHa JMHWUKA MAarHATHOM WHIAYKLOWW TOJIS
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuua JlopeHua, €€ MOlyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKIUU. OJEKTPOABIKYIIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapanes.

BuxpeBoe »ieKTpuyecKkoe Tmosie. DJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MPOBOJHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cuia
CaMOMHIYKLIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckue YyCTpoWcCTBA M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1BYX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHNE >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJABHKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEOAHUA

KonebarenpHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMUS.
["apmonnyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoyeOaHUU.
[IpykVMHHBIN MassTHUK. MaremMaTU4eCKUl MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH CcOXpaHEHUS
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpli TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TIOBCEIHEBHOM KU3HMU.

TexHndeckue yCTpOMCTBA M NPAKTHYECKOE IMPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

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



Hab6nronenue 3atyxaromnmx KojieOaHuH.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pPE3UCTOpa, KATYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanye MEpEMEHHOT0 TOKA B LIENIH U3 MTOCJIEI0BATEIbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHOi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE, MpEIOMIICHHUE, MOoJspu3anus, Audpakuus,
uHTepdepenus. CKOpoCcTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHUYecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOIOJIbHBIX BOJH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pEe30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBaHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPayKEHUE, IPETOMIICHNUE,
noJisipu3anus, 1udpaxkius, HHTepepeHIINs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHui B
IIJIOCKOM 3€pKaJe.

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

Jucnepcus ceera. CiaoxHblil coctaB Oenoro cseta. Ler.

Cobuparoniyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBuUe HaOMIOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpUM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBAa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIIMOHHAS pEIETKA, TTOJISIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpAaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[TonnHOe BHyTpeHHEe oTpakeHre. Mojellb CBETOBOIA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronerne natepdepeHIny CBETA.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Toy4yeHue cexTpa ¢ MOMOIIBI0 TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepenune nokazaTensi NpeJoMIICHHs CTEeKa.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH CBETAa B BAKyyME,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpru (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (POTOHA.

OTtkpoiTue 1 ucciegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
doToapdexra. YpaBuenue OiiHmTeiiHa s poTodPdekra. «KpacHas rpaHuma»
dboToarddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboToaTYMK, COJIHEUHAasl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3ddeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (PoTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHune u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHS 3HEPIHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHOoBBIE cBOViCcTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJu3M.

CroHTaHHOE U BBIHYX/ICHHOE U3ITyUYCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHEHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpPOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbsda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Maccel siapa.

Snepneie peakunu. [lenenue u cuHTeE3 AI€EP.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U NPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanrie TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBHKCHHUE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHI@ W 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IIOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE



3B€311. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOKACHUU U 3Bodtounu CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B spax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp Gusuku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUM KapTHHE MHpPA, pOJib GU3UUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUYECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 Kiracce oCymliecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peUIeHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJO00US TPEYTOJIbLHHUKOB,
oTIpeJIeICHHE TUIOMIAIN TIIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUpoJE, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTALUIUYECKAS] CTPYKTYypa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTNIECKON PEeETKH, CIEKTPATbHBIA aHAJHN3.



l'eocpaghus: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpenad, IEeHEpaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, panap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEIHEI'O OBIIIEI'O OBPA3OBAHU

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTAaTOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS yUeOHOTro npeaMera « OU3nKay JTOTKHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaau3alldi OCHOBHBIX HaIpaBJICHUH
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIUKA OOYHAIOIIErocsl KaKk aKkTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKHX T'yMaHUCTUUYECKUX M
JIEMOKPATUYECKHUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPaAXKITAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpTaHU3alINY;

YMEHHUE B3aMMOJIEHCTBOBATH C COIMATIbHBIMU MHCTUTYTaAMHU B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JI€SITEILHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IPaXKTAHCKON UAEHTUYHOCTH, MAaTPUOTU3MA,

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
puUCyIero pu3n4ecKoi HayKe;

5) TPy10BOT0 BOCTIMTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodeccCHoHATbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oymymeit mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

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

IJJAHUPOBAHUE U OCYILIECTBICHUE AEHCTBHI B OKPY>KAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
VHIUBUYAJIBHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATEIbHOCTH, 33JaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBITIOHITH padOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCcKHe 1eHCTBUA.
BJIaJIETh HAyYHOW TEPMUHOJIOTHEH, KIFOYEBBIMU MOHATUSIMU M METOJIaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOM AesTeNIbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7ad (U3UYECKOTO COJCp>KaHUsS, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHWA MO (QHU3UKE B MPAKTUYECKYIO O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4e€HUs MHPOpMaAIUU (PU3UUECKOrO COJIEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBbIX W AITHYECKHUX HOPM, HOPM HH(OPMAIIMOHHOM
0e3011acCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pa3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIIEHNE HA YPOKaxX (PU3UKH M BO BHEYPOUHOH JACSITCIBHOCTH;
pacro3HaBaTh TPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHJAHOW W WHIWBUIYyTBHON
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JIEHCTBUSA TO €€ JOCTHIKCHHMIO: COCTAaBJIATh IUIAH JCHCTBHMA,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh pPE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO yYaCTHUKA KOMAaH/IbI B OOTITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHHBATh WJIEW C TO3ULIUU HOBHU3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE TIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIIbHOCTh B 00JacTH
GU3MKM MU acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJ1a4, TUIaH BBIMOJHEHUS MPAKTUYECKON padOoThI C YUETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JacCTH
(bu3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJa/J€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO NPUHUMATHh PEHIEHUS IO HUX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

IPUHUMATH CeOsI, MOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeSATEeTbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIMIUOKH.

B mporiecce mocTiKeHUS TNYHOCTHBIX PE3YJIbTaATOB OCBOCHHUS MPOTPAMMBI 110
dbuzuke IS YpOBHA cpenHero oOmero oOpa3oBaHUA Yy  00Yy4aroIIMXCs
COBEPIIICHCTBYETCS HYMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar AFOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

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

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MMOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPHU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MHUpA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKOM JIECSITECIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEIICH:
MaTepualibHas TOYKa, MHEpIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJECIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUYCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3ajaay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIAKHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Ta3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIXKEHUE, HCIONb3Ys (U3UUECKUE BEIUYMHBI:
KOOpJIMHATa, MyTh, NEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIusi, MEXaHU4YeCcKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPH ONHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS M €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3WUYECKUE BEJIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTUUYECKOrO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICH HCHOJIb3YEeMbIX BEJIMYMH, HX
00O3HAUEHUs W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sABJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NYECKUE BEIUUYUHBI: JICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEeMbIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JaHHYIO0 (PU3UYECKYIO BEIUYMHY C IPYTUMHU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUe
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXpaHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNIN CYNEPNO3ULUA CHWJI, MPHUHIUII PABHOMNPABUS HHEPIUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHITH OCHOBHBIC TIPUHITUIIBI ICUCTBUS MAIIIWH, TPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3ianyaTh YCIOBUS WX O€30MacHOr0 MCHOJIB30BaHUS B MOBCEIHEBHON
KU3HH,

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3NYECKUX SIBICHUU W
MIPOIIECCOB C HCIOJB30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopmyrpoBath mpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OIBIT U (POPMYITUPOBATH
BBIBO/IHI,

OCYIIECTBIATH MPSMbIE U KOCBCHHBIE M3MEPEHUST PU3NUSCKUX BEITUYHH, PU
3TOM BBIOMpaTh ONTHUMAIBHBIM CITOCOO HM3MEPEHHUS U WCIOJIh30BaTh HW3BECTHHIC
METO/bI OLICHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (U3NYSCKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpPOBATH PE3YNIHTATHI MOJIYYCHHONU 3aBUCUMOCTH (PU3UUECKUX BETUYUH B BUJIC
TaOIUI] U TPaUKOB, IETaTh BEIBOJBI 11O Pe3yIbTaTaM UCCIIeI0OBAHUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUM B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a9U
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3MUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEAIbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh KaueCTBEHHBIC 3aJaUi: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHUW C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYECKHe ABIICHUS,

WCITIOJIB30BATh ITPH PEIICHUN YYEOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAIIUOHHBIE
TEXHOJOTHH JIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIMUA W TPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHONH HWHGOPMALMH, MOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMylo HHPOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (U3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpalieHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
yCTpOMCTBaMH, JJIsl COXPAaHEHUs 3I0pPOBbS U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOrO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B Tpymme C BBHIMOJHEHHEM PA3JIMYHBIX COLHUANBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPENeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pacCMaTPUBAEMOM IPOOIEMBI.

K kon1y o0yuenus B 11 kiacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUUTBIBATh TPAHULBl NPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN JJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHUK CBETA, AICPHA
MOJieJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sijipa MpH PELIEeHUN (U3MUECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: 3JIEKTPUYECKAs] TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIECUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHBIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETA, OTPAXKECHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAApU3alUs CBETa, JHUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaToro CHEKTpa aToMa BOJXOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (AJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W

AIIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
IIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJABIKYIIAs CUiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJs, cuia Ammepa, cuna JlopeHia, MHIyKTMBHOCTH
KATYIIKH, DHEPrus JJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMATHUTHBIX KoOJieOaHui, (OKYCHOE pacCTOsIHHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUIMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M EJAMHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBSI3BIBAIOIINE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETUUUHAMY,

ONMUCHIBATh H3YYEHHBIE KBAHTOBBIC SBICHUS W MPOLECCHI, HCHOJIb3YS
bu3nYecKue BEIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypacaga, SHEPTUs CBA3U



aTOMHBIX SIZIEp, TP ONMUCAHWU TMPABWIBHO TPAKTOBATh (HU3UYECKUNA CMBICI
UCIIOJB3YEMbIX BEIMYMH, UX OO0O3HAYCHHS W EIUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBIICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlJIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHa miia pororddexra,
3aKOH COXPAHEHHS JHEPruH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHECHMUS
AIEKTPUYECKOrO 3apsAjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YHCIIA, MOCTyJaTel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHWE U YCJIOBHS (TpaHUIBI, 00JaCTH)
MIPUMEHUMOCTH;

OMPENIENIATh HAMIPABJICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PU3UYECKUX SBJICHUU U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATh PE3YIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEeNOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIC 3aJadyd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCJIOBHS 33/1a4u
BBIOWPATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEO0OXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYETHl M OICHUBATH PEaTbHOCTH
MOJTYYE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIACHUH C OMOpOMl HAa HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH W
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTUH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIIPHOM HWH(GOPMALMK, IOJIYYEHHOU W3 pPa3IUYHbIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MaCHOrO MCHOJIb30BAaHUS B ITOBCEIHEBHON
KU3HY;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieueHusi 0€30MaCHOCTH MpU OOpameHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JJII COXPAHEHHS 3J0POBbS M COOJIIOJIEHHUS HOPM 3KOJOTHYECKOIO
MOBEACHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TIpyHne C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHNbl, PALUOHAIBHO PpACHpPElEsATh OOS3aHHOCTU U
IUIAHUPOBATH JIESTENIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJI€KBaTHO OLEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabnsie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHMU S
bubmuorexa [JOK
1.1 ®ur3uKa U METOJbl HAYYHOT'O TTIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimnematitica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Uroro mo pazneny 18
Paznen 3. MOJIEKYJIAIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edso00.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK
41 UIeKTpOCTATHI 10 https://m.eds00.ru/7f41bf72
ITocTosAHHBIN MEKTPUUYECKUN TOK. TOKH B bubnnoreka [HOK
4.2 12
pa3IMYHBIX cpelax https://m.edso0.ru/7f41bf72
Utoro no pazneny 22
PeszepBHOe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourposbnble IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 11 1 3 bubnnoreka [JOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.eds00.ru/7f41¢97¢
99 MexaHn4yecKkne U dJIEKTPOMArHUTHBIC 5 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6nmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

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

31 OCHOBBI cIEIIUATBLHON TEOPUHU 4 1 bubnmnoreka [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 bubmorexa [JOK




bu6mmoreka [IOK
42 4
Crpoenue aroma https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4. A
3 TOMHO€ PO > https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 E:fg;;;f;aoggﬁ £41097¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E:fg;;;f;i?ﬁ;; £41097¢
Hroro no pazneny 4
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne HMara uugposbie

Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE

padoThI padoThI
pecypcbl

®dusnka — HayKa O PUPOJIE.

1 Hayunsie MeT(})]K bl nofoHI/m 1 buomiorexa LIOK

yi a https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B

9 (opMHpPOBaHUN COBPEMEHHOU 1 Bbu6moteka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBbHOCTH JIIOIEN
MexaHudeckoe JBMKEHHE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bubmuoreka [{OK
newxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubmuoreka [IOK
JIBHKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bu6muoreka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e

5 CBobogHOe masieHne. Y CKopeHue 1 bubnuotexa [JOK
¢BOOOIHOTO ITaIEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

. bubmuorexa [{OK

7 JIBrKeHne MaTepuaabHOM TOYKH 110 1

OKPYXHOCTH

https://m.edsoo.ru/ffOc3ada




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

bu6nmoreka [IOK

8 lanunest. UnepuunanbHble cucte
et FHep HUH PHPIC CHETEMBL https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuna. [Ipunmun
9 cynepno3uiuu cuil. Bropoii 3akon bubmorexa LOK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
HeroToHa 17151 MaTepuanbHON TOYKU
Tperuit 3akoH HeroToHa 1u1s Bbu6mmoteka [JOK

10
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspKkecTH. [lepBas kocMuueckast bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koapduunent

13 TpeHust. Cuita CONTPOTUBIIEHUS TIPU bubmmnoreka HOK
JBIKEHUH Tela B )KUIKOCTH UJIN https://m.edsoo.ru/ffOc3f76
rase
[TocTymarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO bubmmoteka IIOK
tesa. MoMeHT cuiibl. [liieuo cussl. https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBecHs TBEPIOTO Tea
NMiynsc MaTepralbHON TOYKH,

15 CHCTEMBbI MaTEPUAJTIbHBIX TOYCK. bubnuotexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBU)KEHHE

16 PaboTa 1 MOIITHOCTH CUJIEI. bubnunorexa LIOK

Kunernueckas sneprus

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETUYECKOW SHEPTUH

[ToreHuunanpHas SHEPTHUsL.
[ToreHuuanbHas SHEPTUs YIPYTo
neOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena
BOJIN3M TOBEPXHOCTH 3EMITH

[ToreHunanbHbIE U
HEenoTeHUuabHble CUiIbl. CBs3b
paboThl HENOTEHIHAIBHBIX CUJI C
W3MEHEHHUEM MEXaHUYECKOHN HEpPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU

JlaGoparopHas paboTa
«HMccnenoBanue cBa3u pabOThI CUITBI
C U3MEHEHUEM MEXaHUYEeCKOM
DHEPTUU TeJla Ha TIpUMepe
pacTsHKEHHS PE3HHOBOTO KT'yTa

KonTponbHas pabota mo Teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
TeOpuu. bpOyHOBCKOE IBM)KEHHE.

Muddysus

bub6nmoreka IIOK
https://m.edsoo.ru/ffOc461a

bubnuoreka [{OK
https://m.edsoo.ru/ff0c478c

bubnmorexa LIOK
https://m.edsoo.ru/ffOc4b74

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrtep IBHKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEI




23

24

Macca monekyin. KonudectBo
BemectBa. [locTostnHas ABoraapo

TermnoBoe paBHOBecue. TemnepaTypa

u e€ usMmepenue. [llkana Temneparyp
Lenbcus

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

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

26

27

28

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUn
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
«HMccnenoBanue 3aBUCUMOCTH

MEXIy MapaMeTpamMu COCTOSIHUS
Pa3pexKEHHOTO Ta3a»

bubmuoreka [IOK
https://m.edsoo.ru/ff0c511e

29

W3onponeccsl B M€aIBHOM ra3e U
uX rpaduueckoe npeacTaBieHue

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

Buytpennsis sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. KonmdecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrus OJJTHOATOMHOTO UAEATbHOIO
rasa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

32

VnensHas TEMI0EMKOCTE BEIIECTBA.
KonudecTBO TEIIOTHI IpH

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5c36




tertonepenaye. AnnadbaTHbIN
npoiiecc

IlepBblii 3aKOH TEPMOIMHAMUKHU U

bubnunoreka LIOK

33
€ro NpUMEHEHHUE K U30IpoIeccaM https://m.edsoo.ru/ff0c5efc
Heob6patumocts npoiieccoB B
34 npu (I: e. Bropoit I;aKOH bubmmorexa [JOK
PHPOJLE. BTOP https://m.eds00.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunnun nevictust u KIT bubnuoreka [{OK
TEIUIOBOW MaIllMHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KI1JI
37 DKoJoru4eckue npooaeMbl
TETUIOHEPTETHKU
O06o0maromuii ypok
38 «MOJ‘II:K HI;I Ha;}IIp ¢uznka. OCHOBBI bubmmorexa LIOK
YIIP ' https://m.edso00.ru/ff0c6938
TEPMOIMHAMHKI
KonTponbHas pabota mo Teme
39 «Monl?alc s HI:;I ¢uznka. OCHOBBI bubamorexa LOK
YIIP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcoroTHAsI 1 OTHOCUTEITbHAS
41 BJIQXKHOCTH BO3AyXa. HachlmeHHBIM bubmorexa HOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
amop(HbIe Tera. AHU30TPOIUS
P ¢ P bubmuorexa [{OK
42 CBOMCTB KpHCTALTOB. JKHIKHe

Kkpuctayibl. CoBpeMeHHbIE
MaTepHabl

https://m.edsoo.ru/ffOc65f0




[InaBnenne n KpucTaJuiu3anusi.

43 VenpHas TEII0Ta IJIaBICHUS bubmorexa LOK
s ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubnmoreka [IOK
44 b 0
PABHEHHE TEILIOBOTO bajatca https://m.edsoo.ru/ff0c6820
DJIeKTpHU3alus TeJl. DICKTPUUECKUN
45 3aps. JIBa BHIa SJIEKTPUYCCKHUX bubmmorexa [IOK
PAA. A P https://m.edsoo.ru/ff0c6bcc
3apsIoB
[TpoBOTHUKY, TUATIEKTPUKH H
46 H(I)DJ'I ﬂOBO HIfKI/I 3a1f(I:H bubmorexa HOK
YHpOBOA ' https://m.edsoo.ru/ff0c6bcc
COXpaHEHHUS JIECKTPUUICCKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3akoH
47 Kymnona. ToyeuHbIH 3JIEKTPUYCCKUI bubmorexa HOK
Y ' P https://m.edsoo.ru/ffOc6ced
3apsn
Hanpssk€HHOCTB 2IEKTPUIECKOTO
48 nosist. [IpuHIMn cynepno3unun bubmmnoreka HOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
49 noss. [Torennman. PaszHocTh bubmorexa HOK
' tat. https://m.edsoo.ru/ffOc6f00
MOTCHI[HAJIOB
[TpoBOTHKMKY W AUDIICKTPUKHU B
50 Z-)J'IpeKT i[)CTaTI/I‘{CI(l:KOM noljle bubmorexa HOK
P ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
51 OnexrpoéMkocTs. Konnencarop bubmmorexa LIOK

https://m.edsoo.ru/ff0c7126




52

53

ONeKTPOEMKOCTb MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOrO KOHJIEHCAaTopa

JlaGopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHIMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCAaTOPOB, KOITUPOBAJIBLHOTO
amnrmapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyIeHHE AJIEKTPOIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €0
cymiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akoH Oma J1s
ydacTka 1enu

56

[TocnenoBarenbHOE, NapaLIENbHOE,
CMEIIIaHHOE COEANHEHHE
npoBoJHUKOB. JIabopaTtopHas
pabota «/3ydyeHue cMelanHoro
COEJIMHEHUS PE3UCTOPOB»

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLITHOCTB JEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

but6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 1715 TOJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenne DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHSI

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTpOHHAs MPOBOIUMOCTH
TBEPJBIX METAIOB. 3aBUCUMOCTh




COIIPOTUBIICHUS METAJLJIOB OT
temiiepaTypbl. CBEepXIIPOBOIUMOCTh

DJIEKTPUUYECKUI TOK B BaKyyMe.

60 .
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
[TomynpoBoAHUKH, HX COOCTBEHHAS

61 Y IIPUMECHAsl IPOBOAUMOCTb. Bu6mumoteka [JOK
CaolicTBa p—N-niepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoIHUKOBBIE TPHOOPHI
DNEKTPUYECKUM TOK B PaCTBOPAX U

62 pacIiaBax 3JIEKTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DIIEKTPUUECKHI TOK B Ta3ax.

63 CaMOCTOSITeTLHBIN U bubnuoreka [{OK
HECaMOCTOSITEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
OnexTpudeckue Npudbopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE bubmuoreka [IOK
npuMeHeHune. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06mmaromuit ypok bubnmnoreka [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «Qnekrpocraruka. [IocTosHHBIM bu6muoreka [JOK
ANEKTPpUYECKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeIax»

67 PesepBHbIil ypok. KonTpoiabsHas bu6muoreka [JOK

pabora o Teme "DIeKTpoIuHaMHKa"

https://m.edsoo.ru/ff0c8c56




PesepBHbIil ypok. O000IIarommii bubnmnoreka HOK
ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68 4 4



11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka KonrTpoabsubie IIpakTuueckue op
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
ITocTossHHBIC MAarHUTHI U UX

1 B3auMoO/iecTBUE. MarHUTHOE MoJIE. 1 bu6mmoreka [IOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHo€e noJie MPOBOIHUKA C

) ToKOM. OmBIT DpcTeaa. 1 bubnuorexa [JOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue

3 MarHIETHOIr)o nois[ KaT KI/Iy: 1 1 bubmorexa HOK

y https://m.edsoo.ru/ff0c98fe
TOKOM
JleficTBME MarHuTHOTO MOJISI Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota 1 1 bubnunoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleficTBME MarHuTHOTO MOJISI Ha

5 JBUKYITYIOCS 3apsyKEHHYIO 1 bubnuoreka [IOK
gactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cuiel JIopeHia

5 DJNIEKTPOMarHuTHasE MHYKIUS. 1

IToTok BEeKTOpa MAarHUTHOM




10

uHaykuuu. JJ1C uHayKuuu. 3aKoH
AIIEKTPOMATHUTHOUW WHYKITHH
®dapanes

JlaGopaTopHnas pabota
«HccnenoBanue sSBJICHUS
AIEKTPOMArHUTHON MHTYKIUI

NuaykTuBHOCTB. SIBIEHUE
camonHykuuu. 9J1C
CaMOMHYKIMH. DHEprus
MarHUTHOT'O TOJISL KATYLIKU C TOKOM.
OJEeKTPOMarHUTHOE TO0JIe

TexHu4eckue ycTpomucTBa U X
HPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JIIEKTPOMAarHUTEHI,
AIIEKTPOJIBUTATENh, YCKOPUTEITH
9JIEMEHTApHBIX YaCTHIL,
WHIyKIIMOHHAS [IeYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
VHTyKIIUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarauTHoe 1I0J1€e.
DNIeKTPOMarHuTHask UHIYKIUS»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHbIE MEXaHUYECKHE
kosnebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHM.
[IpeBpaiienue suepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06




13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajblX KOJIeOaHHid rpy3a Ha
HUTH OT JJUHBI HUTH U MAcCChI
rpy3a»

14

KonebarenbHpIii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
K0JIeOAaTeIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbh820

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrur B UACAJIbHOM
K0JIeOATETbHOM KOHTYpE

[TpencraBnenue o 3aTyXaromMx
KosieOaHusX. BoIHyX/1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KoeOaHus

IlepeMeHHBIN TOK.
CuHyconJaJIbHBIN IEPEMEHHBIN TOK.
MoniHOCTh IEPEMEHHOT0 TOKA.
AMIUTMTYIHOE U JEHCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA M HaNPSHKEHUS

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbbh86

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cc324




3BOHKa, FeHepaTopa nepeMeHHOro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 KynbsTypa ucnonp3oBanus
JIEKTPOIHEPTHH B TOBCEIHEBHON
KU3HU
MexaHnueckue BOJIHBI, YCIOBUS

acnpoctpanenus. [lepuon.
21 gKoppocn.ppacnpOCTpaII){eHI/I;I u bubmorexa HOK
https://m.edsoo.ru/ff0cca54

JuinHa BoNHEL. [lonepeynsie u
IIPOJIOJIbHBIE BOJIHBI

29 3Byk. CxopocTb 3ByKa. ' poMKOCTh bubnnorexa [HOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEeKTpOMarHUTHBIEC BOJHBI, HX

23 cBoMcTBa U ckopocTh. [1Ikana bubmorexa HOK

https://m.edsoo.ru/ffOccfe

AIIEKTPOMArHUTHBIX BOJTH
[TpuHIUIBE paTuOCBI3U U

24 TeneBuaeHus. Pa3Burue cpeacTs
cBs3u. Pagmonokanys

o5 KonTtponbhas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonuHEHOE pacIpOCTpaHEHUE

26 CBETa B OJJHOPOJHOM CpeIE. bubmuotexa [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
cBETa

https://m.edsoo.ru/ff0cd350




OrtpaxkeHue cBeTa. 3aKOHbI

27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
N https://m.edsoo.ru/ffOcd4e0
n300pakeHMIi B TUIOCKOM 3epKajie
[Ipenomnenue cpeta. [TonHoe
28 BHYTPEHHEE OTPAKECHHUE. bubnnoreka [HOK
[IpenenpHbIi yroJ MoaIHOTro https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKEHUS
29 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
MoKa3aTelisi MPEeJIOMJICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzodpaxenuit
30 B rH3e. DOopMyIia TOHKOW JIMH3BI. bubmorexa LHOK
https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGopaTtopHnast pabora
31 «HcemenoBanne cBOMCTB
M300paXeHUH B TMH3AX»
Hucnepcus cera. CioxXHbIA COCTaB
32 6emnoro csera. Lser. JlaboparopHas
pabora «HabmrogeHue aucnepcun
CBETa»
33 Nntepdepennus ceta. Audpaxius bubnnoreka [JOK
cera. JluppakironHas pemerka https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudoOpsl U yCTpoiicTBa
35 U YCJIOBHS UX 0€30I1acHOTO
MIPUMCHCHUS
36 I'panuLbl MpUMEHMMOCTH bubnuorexa [IOK

KJIACCUYECKOU MEXaHHUKHU.

https://m.edsoo.ru/ff0cf862




IToctynarsl cnenuaibHON TEOPHUHN

OTHOCHUTEJIEHOCTH
OTHOCUTENBHOCTh
37 OJIHOBPEMEHHOCTH. 3aMeIJICHHE bubmmorexa LIOK
AHOBD ] A https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpPAIIECHUE JITTHHBI
OHeprus U UMIYJbC
38 pensiTuBUCTCKON yacTulibl. CBs3b bubnnorexa HOK
MaccChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
KonTtponpHas padora «OnTuka.
39 OCHOBBI CIIELIHAIBHON TEOPUHN bubnmorexa LHOK
P https://m.edso0.ru/ffOcf6f0
OTHOCHUTEIIEHOCTH
40 ®otonbl. Dopmymna I1nanka. bubnnoreka [JOK
OHeprus U UMNyjibC GoToHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEJOBAHUE
bu6mmoreka [IOK
41 .0 A T.
$oroserra. ObITel https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpdekTa. YpaBHEHUE
42 3171HLHTCI(7113Ha H(lf)l(b(bOTOB(b(geKTa bubnuorexa LIOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdgexra
Jasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XMHUYECKOE NEUCTBUE bubmmorexa LOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpocTsa u
44 PaKTUYECKOe IPUMECHEHHE:

dboTorneMeHT, GOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO/




Pentenue 3anau mo teMe «DJIE€MEHTEI

bu6mmoreka [IOK

45 KBaHTOBOU OITHUKU https://m.edso0.ru/ff0d0302
Mopens atoma TomcoHa. OnbITE

46 Peszepdopna no paccesauro o- bubmmorexa [JOK

https://m.edsoo.ru/ff0d091a
yactuul. [InanerapHas mozens atoma
bubmuorexa [JOK

47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenne GOTOHOB

48 [P [IEPEX0JE€ aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHSI SHEPruu Ha Apyrou. Buasl https://m.edsoo.ru/ff0d0afa
CIEKTPOB
BousiHoBBIE CBOMCTBa yacTull. BosHbI
ne bpoits. Kopniyckynsipao- bubnuorexa [JOK

49 .

BOJIHOBOM yanin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIyYCHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 Omnbitet Pesepdopaa mo bubnuotexa [JOK
ONPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITYYECHUS
CgoiicTBa anbda-, 6era-, raMma-

51 n3iydeHus. BiausHue
PaauoOaKTUBHOCTU Ha KUBHIE
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3oTomnsl. Anba-pacnas. bubnuoreka [IOK
DIIeKTPOHHBIN U IO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaa. ['aMmma-uznydyeHue

53 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. bubnmoreka [JOK

S nepubie peakuuu. A nepHblid

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGiemMbl, NepCIeKTHBHI,
HKOJIOTUYECKUE ACIIEKThI AIEPHOMN
JYHEPIreTUKHU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaONII0IeHUS U
pPErUCTpaluK SJIEMEHTAPHBIX
gactul. Kpyruslii croi
«DyHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($u3nYEeCcKOil KapTUHBI MUPa»

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

55

56

57

58

59

Bun 3Bé3nHoro Heba. Co3Be3aus,
SAPKUE 3BE3/bI, INIAHETBI, UX
BuauMoe asuxkenue. Conneunas
cucremMa

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3 ]

3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI ITIaBHOU
NIOCJIE0BATENBHOCTH. BHYTpeHHEE
cTpoenue 3B€311. COBpeMEHHBIE
IIPEJICTaBJICHUSI O TIPOUCXOKICHUU U
sposronuu CoJiHIa U 3BE3 ]

Muineunsiii [1yre — Hama
T'amakTuka. IlomoxxeHue U IBHXKEHHUE
Comnnna B N'amaktuke. ['anakTuky.
YEpHble AbIPHI B s1pax rajJakTHK

Bcenennas. PazOeranue rajlakTuk.
Teopus boibmoro B3peIBa.




60

PenukroBoe u3nyyeHue.
Meraranaktuka

Hepemiennsie npo6iieMsl
aCTPOHOMHUHU

61

62

63

64

65

66

KonTponpHas padora «I1eMeHTHI
ACTPOHOMHMH U acTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku
¥ aCTPOHOMHUU B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YyeJaoBeKa

O6o6maromuit ypok. Poib u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

Ob6o6maromuit ypok. Poib
¢du3nueckoil Teopun B
(dopMHpOBaHUY TIPEICTABICHUH O
¢buznyecKoil kapTuHe MUpa

Ob6o6maromuit ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
MPEJCTABICHUHN O IPUPOJIE
PesepBHBIi ypok. MarHuTHoOE 1osie.
DNEeKTpOMarHuTHas NHAYKIHS




Pe3epBHblii ypok. Ontrka. OCHOBBI

67 CHeHaTbHON TeOpUH 1
OTHOCUTEIIEHOCTH
Pesepnbiii ypok. KBanToBas ¢usuka.
68 DJIEMEHTHI aCTPOHOMUU U 1 bubmorexa [JOK
P https://m.edsoo.ru/ff0d1784
acTpou3uku

OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

®un3mka,10,11. YuebHUK ana obueobpasoBaTebHbIX yUpeXaeHUn. Ba3oBbli 1 yraybaeHHbIM

ypoBeHb. Makuwes . A. U ap.

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

https://archive.prosv.ru/assistance/umk/physics-myakishev.html

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6nuoreka LIOK https://m.edsoo.ru/
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