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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHS Ha YpOBHE CPEAHEr0 OOUIEro
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE MOJOXXKEHHM M TpeOOBaHUM K pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHON MporpaMmsl, npeactaBieHHbIX B PI'OC
COO, a Takxke ¢ yuéroM denepanbHOW paboyelt TPOrpaMMbl BOCIUTAHUSA U
KOHIIETIIIMKA TIpernojiaBaHusl yuyeOHoro mnpeamera «Pusmka» B 00pa3zoBaTeIbHBIX
Opra”u3anusax Poccuiickon denepauuy, peanu3yroLmx OCHOBHBIC
o0Opa3oBareabHbIE MPOTPAMMBI.

Copepxanue mnporpamMmbl 1Mo (U3HKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromumxcs 10—11 kimaccoB rpu 00ydeHUun
ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IIEATEILHOCTHOTO MOJX0/A.
[Tporpamma no ¢usuke coorBercTByeT TpedoBanusaM GI'OC COO k maaHupyeMbiM
JUYHOCTHBIM, NMPEJMETHBIM U METANPEAMETHBIM pe3yibTaTaM OOyYEHHs], a TaKKe
YUUTBHIBAET HEOOXOAUMOCTh pealH3alMi MEXIPEAMETHBIX CBA3€il (U3MKH C
€CTECTBEHHO-HAay4YHbIMHU YUYEOHBIMU IIpeMeTaMu. B Hell onpenensitoTcs OCHOBHbIE
e u3ydeHus: GU3MKU Ha YPOBHE CpeAHEro o01iero oopa3oBaHus, MIIaHUPYEMbIe
pe3yibTaThl  OCBOEHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METalpeIMETHEIE,
npeaMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3uKe BKIIOYAET:

e IUIAHHpPYEMBIE pPe3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI MO 0JIaM 00yUYEHUS;

e conepxkaHue yueOHoro npeamera «dOusuka» no rogam 00yyeHus.

dusznka kak Hayka O HamOojee OOIIMX 3aKOHaxX MPHUPOAbI, BBICTYyNas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIal B CUCTEMY
3HaHUi 00 okpysxaroriem mupe. LIkonpHbIN Kypc GU3HKK — cUCTEMOOOpa3yIoIui
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, OCKOJbKY (PU3MYECKHE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBICHHM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbu3mdeckoir reorpadueir u actpoHomueid. Mcmonmb3oBaHME W aKTHBHOE
OpUMEHEeHHne (U3NYECKUX 3HAHUM  OompenensieT XapakTep M pa3BHUTHE
Pa3HO0Opa3HBIX TEXHOJIOTHM B chepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
NOJIYYEHHsS] HOBBIX MAaTEpPHAJIOB C 33aJlaHHBIMU CBOMCTBaMH U Apyrux. M3yuenue
(U3MKH BHOCUT OCHOBHOM BKJIaJ B (HOpMHpPOBaHHE €CTECTBEHHO-HAYYHOU KapTHHBI
Mupa oOyyarommuxcs, B (POpMHUpOBAHHME YMEHUU MNPUMEHITh Hay4YHBIH METOJ
MO3HAHUS MIPHU BHITIOJHEHUU UMHU YUE€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca pu3nKu Juisl ypOBHS CpeIHEr0 OOLIEro 00pa3oBaHus MOJI0KEH
PAI UAEH, KOTOPbIE MOXKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €I0 TOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPKUT MaTepHuall U3 BCEX pa3/ieloB (PU3HUKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.



Hoes cenepanuszayuu. B cOOTBETCTBMM € HEW MaTepual Kypca (pusuku
o0bequHEH BOKpPYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHrE MPEICTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
noJe.

Hoes cymanumapusayuu. EE peanuzauus mOpeanojiaraeT HUCHOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PECHUYCCKIMHE, HPABCTBCHHBIMU
Y DKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuknaonoii nanpaenennocmu. Kype pu3nku npeanongaraet 3HakOMCTBO
C IIUPOKUM KPYTrOM TEXHMUYECKUX U TEXHOJIOTMYECKUX IMPHIOKEHUH U3yUYEHHBIX
TEOpU U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHS DIIEMEHTOB
CONIEp’KaHus, TMOCBSMIEHHBIX JKOJOTUYECKUM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTHM, a TakXke 00CYXKIEHUs
po6JieM palvoOHAIILHOTO MPUPOIOTIONIb30BAHMS U HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMU 3JIEeMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (HopMHUPOBaHHUE MPEICTABICHUN O
CTPYKType TocTpoeHus: (U3nIecKoil Teopun, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPO/IE, TPaHUIIAX TPUMEHUMOCTHU
TEOPUA, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUHN U MPOIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOIX0A B Kypce (U3WKH peau3yeTcsl Mpex/e
BCEro 3a CYET OpPraHM3alUU SKCIEPUMEHTAIBHON AEeSITeTbHOCTH O0YyYaOUIUXCA.
Jl11s 6a30BOT0 YpOBHS Kypca (PU3UKH — 3TO HCTIONIb30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OPaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0O0bEIMHEHBI B OOIIMIA CIMUCOK YUYEHHYECKHX MPAKTHYECKUX padoT.
Brigenenne B yKka3aHHOM TepedyHe J1abopaTOpHBIX padoT, MPOBOAUMBIX IS
KOHTPOJIA Y OLIEHKH, OCYIIECTBIIACTCS yUYaCTHUKAMU 00pa30BaTEeILHOTO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHAIIeHWs kaOuHera (usuku. [lpu
3TOM O0ECIEeYMBAETCs OBJaJCHUE OOyYarolIMMHUCS YMEHUSMU HPOBOJUTH
KOCBEHHbIE HM3MEPEHUSs, MCCIEJOBaHUSI 3aBUCUMOCTEH (U3MUECKUX BEIUYUH U
TIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITI0KEHHBIX TUITOTE3.

Bonbuioe BHIMaHME yAeTSETCS PEHICHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM A1 pacu€THBIX 3a]1a4 MPUOPUTETOM SBIIAIOTCS 3aJa4u C SBHO 3aJaHHOU
bu3nueckoil MOJENblo, MO3BOJSIONIME MPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, TaK U WHTETpUPYs 3HAHUS U3
pasHbIX paszaenoB. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs HA
0oOBsICHEHHE MpPOTEeKaHUus (U3NYECKUX SBICHUH M TPOILECCOB B OKpYKArOIIEH
KU3HH, TpeOytonue BhIOOpa (U3MYECKON MOJENH ISl CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctum ¢ tpedoanusimu I'OC COO k maTepralbHO-TEXHUYECKOMY
o0ecrieueHno yuyeOHOro mpoiiecca 0a30BbIii YpOBEHb Kypca (DM3UMKH Ha ypOBHE
cpeaHero o0Omero o0pa3oBaHUsl JOJKEH H3Yy4yaTbCsl B YCIOBUSX MPEAMETHOIO
KaOnHeTa (PU3MKU WIM B YCIOBUAX HHTETPHUPOBAHHOIO KaOHMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IMKiIa. B kaOuHeTe (U3MKH JOJDKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJIOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B MpOrpaMme II0
(bU3HKe YUCHUYECKHUX MTPAKTUICCKUX PabOT M IEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JleMoHcTpaniuoHHOe  00opy/0oBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHITUTIOM MUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
NEPEUUCIEHHBIX B MporpaMMe 10 (PU3MKE KIIIOYEBBIX JAEMOHCTpAlUNA s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW M  MPOIECCOB, HOMIUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MIPUMCHCHHM.

JlabopatopHoe 0O0OpyJOBaHHE [JIi YYEHUYECKUX MPAKTHUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUICKTOB M OOEcTednBacTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYyX oOydJaromuxcs. TeMaThudeckre KOMILUIEKThHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUHi.

OCHOBHBIMU TIEJISIMU U3y4eHHS (PU3UKHU B 00111eM 00pa30BAHUH SIBIISIIOTCS

e (¢dopMHpOBaHHE HWHTEpPeca U CTPEMIICHHS OOYYaIOIIUXCS K HAy4YHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHEC HMX HMHTCIUICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEN;

e pPa3BUTHEC MPENICTABICHUN O HAYYHOM METOJIC TIO3HAHUS B (DOPMUPOBAHHE
UCCJIeIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

e (dopMHpOBaHKUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3y4eHHs] OCHOB
CTpPOCHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (GopMHpOBaHHEC YMEHUH OOBICHATH SBICHUS C HCIOJIH30BAHUEM
bu3HYecKrX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (dopMHpOBaHUE TPEACTABICHUN O poiu (DU3UKU ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTrmkeHne 3THX Ienei 00ecrednBaeTCsl pelIeHneM CIeIyIONNX 3a1ad B

nporecce u3ydeHus Kypca GU3NKN Ha ypPOBHE CPEAHETo 001ero oopa3oBaHus:

e TPHOOPETEHHE CUCTEMBI 3HAHUM 00 00INX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsX, BKJIIOYAs MEXaHUKY, MOJIEKYJIApHYIO (U3uKy,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HMKY M 3JIEMEHTBI aCTPOPU3HKHY;

e (GOpMHpOBaHHEC YMEHUH TPUMEHITh TEOPETHYCCKUE 3HAHUA IS
0OBsCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE H IS TPHHITHS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOW KU3HU;



e OCBOCHHME CIOCOOOB pEIICHHS pa3IMYHBIX 3a/Jad C SBHO 3aJaHHOU
dbu3znyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3gaHue GU3NUECKO MOJIENH, aJIEKBAaTHOW YCIOBUSIM 3aauH;

e TIOHMMaHWE (PU3NYECKUX OCHOB W TIPUHIIMIIOB JEHCTBUS TEXHUYECCKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJIQJICHHE METOJaMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUS M TMPOBEICHUS
(bU3NYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HMHTEPIpETaruu WHGOpMAIIIH,
OTIpeieNICHUs TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAHHE YCJIOBUU JJISI PA3BUTHUSI YMEHUU MPOECKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU NIEATETLHOCTH.

Ha usyuenune ¢usuku (6a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOLIETro
obOpazoBanust otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3NKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
IPOBEICHUS JTA0OPATOPHBIX PabOT M OMBITOB € YYETOM WHIAWBHUAYATbHBIX
0COOEHHOCTEH 00yYJarOIIMXCS.



COJEPXKXAHUME OBYUYEHUA
10 KJIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

@usnka — Hayka o mpupone. Hayunble MeTOABI NO3HAHUS OKPYKAOLIETO
Mmupa. PoJib 3KkcriepuMeHTa v TEOPUH B POLECCE ITO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (pu3MYecKux SABJICHUA U TpolieccoB. HayuHble THIOTE3BI.
®duznyeckue 3aKOHbl U TEOpUH. ['paHHLIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHUKN COOTBETCTBUS.

Pons u Mecro ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHpPA, B IPAKTUYECKON JAEATEILHOCTHU JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[Tepemelienue, CKOpoCcTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTh) M
YCKOPEHHUE MaTepUajbHOW TOUYKHM, UX MPOEKUUMH HA OCH CUCTEMbI KOOPJHHAT.
CioxxeHue nepemMeneHni U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEWHOe nBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, IYyTHU U MEpPEeMEUICHUS
MaTepuagIbHON TOYKUA OT BPEMEHH.

CBoOoaHOe najieHue. Y CKOpeHne cBOOOHOTO MaJIeHUs.

KpuBonnHeitHOe NBUKEHUE. [[BUKEHNE MATEPUAIIBHON TOUKH IO OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHENMHAs CKOPOCTb.
ITepuon u wacTora obparienus. LleHTpocTpeMHUTEIPHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBIDKCHHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIC TIepeadun.

Jlemoncmpayuu

Mogens cucteMbl OTCYETA, WILTIOCTPAIMs KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TaneHue Teq B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBuxkeHus Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTy pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTAMH, MPOMJECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBUKEHUS IAPHUKA B BA3KOMN KUIAKOCTH.

N3yuenune aBuxeHus Tena, OPOMICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOoCcTH  ['anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUIs MaTepUaIbHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

Cwuia ynipyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKonbxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHHUS U cuiia TpeHus nokos. KoadduimenT tpenus.
Cuna conpoTUBIICHUSA NPU ABUKEHUU Te€Ja B )KUJKOCTH WJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIIA.

TexHuyeckre yCTpPOMCTBA M MNPAKTUUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CroxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Nzyuenune aBuxeHus: Opycka 1o HakJIOHHOM MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaliii.

HccnenoBanne yclOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc MarepuanbHOM TOYKM (TeNa), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCA.
PeakTuBHOE NBHXKEHHE.

Pabora cusnbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM To4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nedopMupoBaHHOU NpykuHBL. [loTeHIIManbHas SHEPTHS Tesia BOJIW3U MOBEPXHOCTH
3eMIIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW IHEPTUH CUCTEMBI TEN. 3aKOH
COXpaHEHHSI MEXaHUYECKON IHEPTUMU.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE. BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M 0OOPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3yueHnre abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUr
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. MosekyJasipuast u3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKECHHUS U
B3aMMOJCHCTBUSl 4YacTUL[ BellecTBa. MOJEnu CTPOEHHUSI Ta30B, XUIAKOCTEH U
TBEPJIBIX TEJ U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeei. Macca u
pa3Mepbl MoJieky. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHEN KWHETHMYECKOM DSHEPrMU TEIUIOBOTO JBWXKEHMsA dvacTull rasa. [llkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B MACANbHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BElIeCTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUM.

OmnbIThl 10 TP PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopens, HIuTFoCTpUpyonas Mpupoay JaBICHHUS ra3a Ha CTEHKU COCYya.

OneITEl, WUTIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJIECAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIoco0b!I €€ n3meHeHus. KonuuecTBo TemnoTsl U pabota. BHyTpeHHsis
DHEpPrus  OJAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temulonepenavu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEITIOTH NpH TEIIONEepeaaye.

[lonsiTue 00 aauabatHoM mporecce. llepBblid 3aKOH TEPMOJAMHAMHUKH.
[IpumeHenne mepBOro 3akoHa TEPMOAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon TepmoamHaMuky. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBI ~ AE€WCTBUS — TEIUIOBBIX  MAlIUH.
[Ipeobpa3oBanus SHEPruu B TEIUIOBBIX MamuHaX. KoadduiueHT mone3Horo
nericTBusl TeruioBord MamuHbl. [lukin KapHo um ero kodpduumMeHT moie3HOro
NEUCTBHUA. DKOJIOTHUECKHE MPOOJIEMbI TETUIOIHEPTETHUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUIECOAEMOHCTPALINS).

N3MeHeHne BHyTpeHHEH SHEPruu (TeMIiepaTyphl) Tea Ipu Terlonepeaaye.

OnbIT 0 a1nabaTHOMY PaCIIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATElsl BHYTPEHHETO CTOpPaHus, pEaKTUBHOTO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3mepenue yaenpHONU TENI0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanusa eeuwyecmea. Dazoevie nepexoovt

[TapooGpa3oBanue u koHaeHcanus. Mcmapenne u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsA BIIAXHOCTh BO3ayxa. HacelmieHHbI map. YaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopduble Tena. AHU30TPONHMS CBOMCTB
kpuctamioB. Kuakue kpuctawibl. CoBpeMeHHble MaTtepuanbl. [lnaBnenuwe wu
KpUCTayu3aIus. Y aeibHas TerioTa miasienus. Cyomumarus.

VYpaBHeHue TerioBoro dajgaHca.

TexHu4yeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJTIOPUMETP, TEXHOJIOTHUHU MOJYyUYEHHUS COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACBHILLICHHBIX MTAPOB.

Kunenue rnpu nmoHW>KEHHOM JIaBJICHUH.

CnocoObl n3MEepeHus BIaKHOCTH.

HaGnronenue HarpeBanust  MiaBJIeHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JaekTpoanHaMmmuka
Tema 1. dnekmpocmamuxa
DeKTpU3alus Tejl. DICKTPUISCKUM 3aps. /[Ba BU1a 3JIEKTPUYECKUX 3apsI0B.
[IpoBOgHWKHN,  JOUPJACKTPUKA W TOJYNPOBOJHHUKU. 3aKOH  COXpaHEHUS
AJIEKTPUUYECKOTO 3apsijia.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 3ekTpuuecKuit 3apsi.
Qnektpuueckoe Tnone. Hampsok€HHOCT  anekTpudeckoro moiist.  [IpunHiun



CYIIEPIIO3ULINMN DJIEKTPUUECKUX TOJIeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Paborta cun anextpocratrudeckoro nojs. [lorennuan. Pa3HOCTh NOTEHITMATIOB.
[IpoBOIHMKM W JUBIEKTPUKU B BJIECKTPOCTATHUUECKOM mMoiie. Juanexrpuueckas
MIPOHULIAEMOCTb.

DnekTpoéMKkocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHIAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckrue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTATHUECKasl 3allluTa, 3a3e€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U NPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBACHUMOCTBb  DJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMHU U IUAIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeNbHOE, CMEIIIAHHOE COETMHEHUE IPOBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpUuyecKoi nenu. KopoTkoe 3aMbIKaHuE.

DJIEKTpOHHAasT  MPOBOAUMOCTh  TBEPHABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas " MIpUMECHAas MPOBOJIMMOCTb
oJIynpoBOgHUKOB. CBOMCTBaA p—n-niepexoa. [TomynmpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN TTOTIEPEYHOT0 CEUYEHUsS U MaTepuaa.

CmenianHoe COeIMHEHNE MPOBOJHUKOB.

[IpssMoe wW3MepeHHne dIEKTPOABMXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydenune cMEmaHHOro COEINHEHUS PEZUCTOPOB.

N3MepeHne 351eKTpOABUKYIIEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymIecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OHMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QYHKIHA,
napabona, runepbosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TeII000MEH KUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHNE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEU U Ta30B,



AIEKTPUYECKUE  CBOMCTBA  METAJIOB,  AJEKTPOJUTHUYECKAS  JMCCOLIMAIUA,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIMHUKHA, HCMOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJIE HaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE BJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBI MIPUHTED, AIEKTPOHArpPEBATEIbHbBIC pUOOPHI,
AIEKTPOOCBETUTEBbHBIE MPUOOPHI, raJbBAHUKA.

11 KUIACC

Pa3znen 4. JiaekTpoauHaAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHuUmMHaAA UHOYKUUA

[TocTossHHBIE MarHUTHI. B3auMo1eiCTBHE MOCTOSHHBIX MArHUTOB. MarHutHoe
nose. Bektop MmarauTHOM MHAYKIUU. [[pyHIMN Cyneprio3ullui MarHUTHBIX MOJICH.
JIluHnn MarHUTHOW WHAYyKIMU. KapTWHa JWMHWKA MAarHATHOW WHIYKIUU TOJIA
MTOCTOSTHHBIX MarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTwHa JHMHUW WHIYKIUU
MarHUTHOTO TOJISl JIJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MIPOBOJIHHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBre mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAYJb U HalpaBJICHUE.

Cuna Jlopeniia, €€ MOy/Ib U HaImpaBiieHUE. [[BUKEHHUE 3apsKEHHON YaCTUIIbI
B OJITHOPOJTHOM MarHuTHOM MoJje. PaGoTa cumisl Jlopenna.

SIBiieHuEe QJIEKTPOMAarHUTHOW MHAYKUMH. IlOTOK BexkTOopa MarHUTHOM
VHIYKUWAHA. OJIEKTPOABIXKYILAS CHJIA HWHAYKUAH. 3aKOH JJIEKTPOMAarHUTHOU
unaykuuu Gapanest.

BuxpeBoe nsnekTpudeckoe IMoje. IDICKTPOABWKYILAS CHIa HWHAYKIUU B
MPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MArHUTHOM MOJIE.

[IpaBuo Jlenna.

NHnykTUBHOCTh.  SIBlIeHME CAMOUMHIYKIIMU. OJEKTPOJABHXKYINAS  CHJA
CAaMOMHAYKIIUH.

DHEeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHnueckne yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThbl, 3JIEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUIl, UHIYKIUOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Henctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHUTHON MHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBUKYILIEH CHIJIBI MHAYKUIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOIrO MOTOKA.

SIBrieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nelcTBUsI HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Paszpnes S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE KO1E€0AHUA

KoneGarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHUE  KOJICOAHUS.
INapmonnueckue kosnebanus. [lepuoa, yactora, amrummryga v (aza KoseOaHUM.
[IpyxuHHBI MagATHUK. MareMaTU4eCKUN MasATHUK. YpPaBHEHUE TAPMOHUYECKUX
koneOanuii. [IpeBpailieHre YHEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbublii koHTYp. CBOOOAHBIE BJIEKTPOMATHUTHBIE KOJEOaHUS B
UJCATHPHOM KOJIeOATeIIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYeCKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMu. Dopmyna TomcoHa. 3akOoH COXpaHEHUSA
SHEPrUU B UJICAJTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpeacraBienue o 3aTyxarolux KoneOaHUsX. BoIHYK/I€HHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOeOaHuUs.

Ilepemennbiii  TOK. CUHYyCOMAAQIbHBI NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IlponsBoacTso, nmepegada M MOTpeOICHUE AIEKTPUIECKON
JHEPrur. DKOJOTHYECKHE PUCKH NPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, JIMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanue mnapamMeTpoB KoJeOATENbHOW CHUCTEMbI (MPYKUHHBIMA WA
MaTEMaTUYECKUN MASITHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB0OOOAHBIE AIEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUM PE3UCTOpa, KaTyUIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPAa.

Mopens TMHUY NEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HccnenoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne nepeMeHHOT0 TOKa B LIETIH U3 MTOCIEIOBATEIBHO COSTUHEHHBIX
KOHJICHCATOpa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUNHbIE 6OJIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Ckopoctsb
pacnpocTpaHeHHsi W JJMHA BOJHBL llomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTepdepentus u nudpaxiiys MEXaHUISCKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMJICHHUE, MOoJsipu3anus, Tudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[ITkaya 37€KTPOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUA. Paqnookaus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
VHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTUKAa B TEXHUKE WM MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpoOCTPaHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecst Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U peTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepeHnu 1 audpakiiiu MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW M
YaCTOTOM KOJIeOaHMIA.



HccnenoBanue CBOKMCTB JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, ITPEIIOMIICHUE,
noJispu3anus, 1udpakius, HHTepepeHus.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. I[IpsMonnMHENWHOE pPacHpOCTpaHEHUWE CBETa B
oqHOpOaHOM cpene. JIyd cBera. TOYECUHBINM UCTOYHUK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. LBer.

Cobuparomiye u paccerBaroye JuH3bl. ToHKas inH3a. DOKYCHOE pacCTOsTHUE
U ONTHYECKas CUiia TOHKOW JUH3bL. [locTpoenne n3o0paxkeHuii B COOMPAIOIINX U
pacceuBaromyX JUH3ax. @opmysa TOHKOM JUH3bI. Y BEJIUYEHUE, JaBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKHU.
VYcnoBusi HaOMIOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEp(EpPECHIIMOHHOM
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hubpakuus cBera. [ludpakunonHas pemeéTka. YcCIoBUE HAOIIOIEHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(DPaKIIMOHHYIO PEIIETKY.

[Tonapuszanus caera.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHUE: OYKH, JIyIIa,
doToamnmapat, TPOEKIIMOHHBINA ammapaT, MHKPOCKOIN, TEJEeCKOI, BOJOKOHHAsS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssmMonvHEHOE pacpOCTPaHEHNE, OTPAKEHUE U TNPEJIIOMIICHHE CBETA.
OnTtuyeckue MpuOOPHI.

[TomHOE BHyTpeHHEE oTpaxkeHue. Mozens CBETOBOA.

NccnenoBanue cBOMCTB N300pakeHUM B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmonenue natepdepeHnnn ceera.

HaGnronenue nudpaxiuu ceera.

HaGnronenue nucnepcuu cBera.

[TomyyeHnue cnekTpa ¢ MOMOILBIO MPU3MBI.

[Tonyuyenue cnekTpa ¢ IOMOUIbIO JU(PAKIIMOHHON PEIIETKH.

Habnronenue nonsipuzannu cBeTa.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3MepeHune nokazaress NpeoMIIeHUs CTEKJIA.



UccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.
HabGnronenue aucnepcuu ceera.

Pa3nen 6. OcHOBBI CIeHUAJIBbHON TEOPHUH OTHOCUTEILHOCTH

I'paHunIbl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH. [[oCcTymaTs! crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOZYJIA CKOPOCTH CBETAa B BAaKyyMe,
IPUHIMI OTHOCUTENBHOCTH DWHINTEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU M COKpAILECHHE
JUTUHBI.

DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBL.

CBs13b Macchl € SHEPTUEH U UMIYJIbCOM PEIATUBUCTCKOM YaCTULBL. DHEPIUs
IIOKOSI.

Pasznes 7. KanToBasi pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®ortonsl. ®opmyna [1nanka cBs3u sHEprun GOTOHA C €70 YACTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.

OtkpsiTue u uccnenoBanue ¢porodddexra. OnbiThl A. I'. CToseToBa. 3aKOHBI
dbotorddexra. YpaBHenue DiinHmreiHa s Gpotodrddexra. «KpacHas rpanuna»
dotorddexra.

JlaBnenne ceera. OnpiTol I1. H. JIeGenera.

XUMHYECKOE JICMCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPAKTHUECKOE TMpUMEHEHHue: (HOTODIEMEHT,
dboTomaTuMK, COIHEUHAas OaTapesi, CBETOIUO.

Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

Hccnenosanue 3akoHOB BHeIHETo GhoTodddexra.

Cseroauon.

Conneudnas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO o -4aCTHIL.
[Inanerapnas mozens aroma. Ilocrymarel bopa. M3nydyeHne u morsomeHue
(OTOHOB MpU MEpexo/e aToMa C OJHOIO YPOBHS SHEPrUM Ha Jpyroil. Buubl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTHH aToMa BOAOPO/Ia.

BonHoBseie cBoiicTBa yactuil. Bosabl ne bpoinsa. KopnyckynsspHO-BOITHOBOM
JTyaJTu3M.

CrnoHTaHHOE W BBIHYKJICHHOE U3TyUYCHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu



Monens onbita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

Halnronenue tuHeyaThIX CIIEKTPOB U3ITyUYECHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Habmronenue nuHEHYaTOrO0 CriekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTPOECHMUS sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopaa o onpeaeneHuio coctaBa paguoakTUBHOTO
wsnydenns.  CBoiictBa  anbda-, Oera-, ramma-usnydeHus.  BiusHue
PaaMOaKTUBHOCTU HA KUBBIE OPTAHU3MBI.

OtkpblTHE  TpoTOHA W HeWrpoHa.  HykioHHas  Mozens — sapa
I'eiizenbepra—Banenko. 3apsy sapa. MaccoBoe uucio sjapa. M30Tormsl.

Anbsda-pacnan. ONEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacman. [amma-
U3lly4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledext macchl siapa.

SnepHble peakuuu. Jlenenue U CUHTE3 sAIEp.

Anepnsiit peaktop. Tepmosinepusiii cunTe3. [IpoOGraemMbl U MEPCHEKTUBBI
SIIEPHOM SHEPTeTUKU. DKOJIOTHUYECKUE ACTIEKTHI SIEPHON IHEPTETHKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

Metob1 HAOJIIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.

dyHmaamMeHTaabHbIe B3auMOJIeicTBUS. EAUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoWCTBa U NPAKTHYECKOE IIPUMEHEHHUE: TO3UMETP, Kamepa
Buiibcona, simepHbiit peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CuéTurK MOHUBHUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padonul

UccnenoBanue TpekoB dacTuil (110 ToTOBBIM (hoTorpadusm).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otansl pa3BuTHs acTpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMUM.

Bupa 3Bé3gnoro Heda. Co3Be3qusi, sipKU€ 3BE3MbI, MIAHETHI, UX BUAUMOE
JBUKEHUE.

ConHeuHas cucrema.

Connne. Conneunast akTuBHOCTb. Mctounuk sHeprum ConHIAa W 3BE3N.
3BE3/1bI, MX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTB». 3BE31bl TIJIABHOM IOCIIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» I 3BE37 TJIABHOM IIOCIENOBATEIBHOCTH. BHyTpeHHee cTpoeHune



3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii [TyTte — nama T'anaktuka. [lonoxenune u aBuxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapsl. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa060ma. Pazberanue raiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HabitoieHus: HEBOOPYKEHHBIM IJ1a30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONpeeNeHus MOJOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpPHOro MOJIylIapus U IpKHUeE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NedaTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOW KapTHHE MUpPA, pOJib PU3NIECKON TeOpUn
B (JopMUpOBaHUY TIPEACTABICHHN O PU3NUECKON KaPTHHE MUPA, MECTO PU3UUECKON
KapTUHBl MHUpPa B OOIIEM psAOy COBPEMEHHBIX  €CTECTBEHHO-HAy4YHBIX
MPEICTABJIEHUI O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTUKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUU.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3smyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIh, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMBbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIMH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTmpe/eNeHIe TIONIAIN IIIOCKUX GUTyp U 00bhEMa Tell.

buonocus: »nekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JNBWKEHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJIEHUS B KUBOW NPUPOAE, ACHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTATUINYECKON peIETKH, CIIEKTPaIbHbINA aHAIH3.



leoepaghus:  MarHuTHBIC TIOMIOCA 3E€MJIM, 3aJ€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICCHUI.

Texnonocusa: JHWHUWA DIIEKTPOIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHAA I€Yb, paaap, PaaAUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeIHEro OOIIero
oOpa3zoBaHusi (0a30BBIM YPOBEHb) JOJKHO OOECHEUYUTh JOCTHIKEHHUE CJICIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JINYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3yJbTAaThl OCBOCHHUS y4eOHOTro npeaMera « Ou3uKay AOJKHbI
OTpaXXaThb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIHMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpPHMEHTAIlMH, TIO3UTHBHBIX BHYTPEHHHX  YOCXKJICHHH, COOTBETCTBYIOIIHNX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOIO
OTBITA U OMBITA JEATEILHOCTH B MPOIECCE peaiu3allui OCHOBHBIX HAMNpaBICHUMN
BOCIIUTATEJIbHOM JIESITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpa:k1aHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKTAHCKOM TO3UIIMH 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKMX T'YMAaHUCTUUYECKUX U
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JEATEIHOCTh B MHTEpPECax Tpa)KIaHCKOTrO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHOW OpraHU3aIlNY;

YMEHHE B3aMMOJICCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON IpaXKJaHCKOU UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBEACHUS;

CITOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM YHUCJIC B
NEATEIIbHOCTU YYEHOT0;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npuUCyLIero (pU3nYecKoi HayKe;

5) TpyaA0BOI0 BOCIIMTAHMS:



MHTEPEC K pa3IUuyHbIM cdepaMm npodhecCHOHANBHOU JeATEILHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (PM3UKON M TEXHUKOM, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPAa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh ODKOJIOTHYECKONW KYJIbTYphl, OCO3HaHHE TJI00aJIBLHOTO
XapakTepa SKOJOTMYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIIOBEYECTBA;

pacUIMpEeHHUE OMbITa JEATEIbHOCTH SKOJOTMYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAaHUH 110 (HU3HUKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3NUECKON HAYKH;

OCO3HaHWE LIEHHOCTH HAy4YHOW JAESTeNbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4YeHUs PUBHKU OCYIIECTBISATH IPOCKTHYIO U UCCIE0BATEIbCKYIO AEATEIbHOCTD
WHNBUyaJIbHO U B TPYTITIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3oBble 1ornueckue aAeiicTBMU:
CaMOCTOATENbHO  (OPMYJIMpPOBAaTh W aAKTyaJIU3UpoBaTh  MpoliieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;
ONpENENATh LEIU JCATEIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUHU HX
JOCTHUKECHUS,
BBIABJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3HUECKUX SABJICHUSIX;
pa3pabaThiBaTh IJIaH pEIICHHs] MPOOJIEMbl C Y4ETOM aHAllM3a MMEIOIIUXCS
MaTepHUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJIMHUPOBATH U BBITIOJIHITH padOTy B YCIOBUSAX PEaJIbHOT0, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBare/ibCKue 1eiCTBUA:
BJIAJIETh HAYYHOM TEPMHUHOJIOTMEH, KIIFOYEBBIMU IOHATHUSAMH U METOAAMHU
bu3nuecKoi HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKON U MPOEKTHOM EITeIbHOCTH
B o0nactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUSA, NMPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHHS,

BIAJCTh BHJIAMH JCSATEIHHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlNY, MPEOOPa30BaHUIO W TMPHUMECHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/IaHMH YICOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATE TPUYMHHO-CICACTBEHHBIE CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATH THIOTE3Y €€ PEIICHUS, HAXOAUTh apTYMEHTHI JJIs T0Ka3aTeIhCTBA CBOUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS,

aHAJIM3MPOBATh TIOJYUYEHHBIE B XOJIE pEIICHUS 3aJa4ud  PE3yJIbTaThI,
KPUTHYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI M 3a/1a49H, JOIYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pab6ora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJMydeHUS WHPOpMAINUK (U3HUYECKOTO COICPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBISATh TIOWCK, aHAJIM3,
CUCTEeMATH3AIMI0 W WHTEPIpETANi0 WH(OOPMAIMKA Pa3TUYHBIX BUAOB U (OpM
IIPE/ICTAaBIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpeJCTBa  WH(MOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a71a4 ¢ COOTI0CHIEM TPEOOBaHU SPTOHOMHKH, TEXHUKH 0€30MTaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPAaBOBBIX W ATHYCCKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30IacHOCTH;

co371aBaTh TEKCTHI (PU3MUECKOTO COJACpKAaHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHAYCHHS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3aliu.

KoMMyHHKATHBHBIE YHHBepPCcAJbHbIe YUeOHbIE TeiCTBU:
OCYIIECTBIIATH 00IIeHNE HA ypOKax (U3UKU U BO BHEYPOUHOU JEATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalldd U CMST4YaTh
KOH()JIMKTHI;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI;

BbIOMpaTh TEMAaTHKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM 0OLIUX
MHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJIeHa KOJUICKTHBA,

NPUHAMATh II€TH  COBMECTHOM  JIATEIBHOCTH, OpPTraHU30BHIBATH U
KOOPAMHHUPOBATh JIEHCTBUS TO €€ IOCTHIKCHHMIO: COCTAaBJATh IUIAH JCWCTBUH,
pachpenenartb poid C y4y€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXJI0T0 YYaCTHHKA KOMaH/IbI B OOIIHIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE TPOEKTHI, OICHUBaTh HWACH C TO3UIMH HOBHU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISAITh MO3UTUBHOE CTPATETHYECKOE TOBEJEHUE B Pa3IMYHbIX
CUTYAaIIUX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HMHUITUATHBHBIM.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIECTBISATh MO3HABATENbHYIO JESTENbHOCTh B 00JacTU
GU3MKM W acCTPOHOMHH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOATENIbHO COCTABJIATh IJIaH PEHICHUS PacdyE€THBIX M KaueCTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS MPAKTHYECKOW padOThI ¢ yUETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMOYTEHUM;

NaBaTh OLICHKY HOBBIM CUTYaLHsIM;

pacuIMpsATh paMKH y4e€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHUI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILCHHUE;

OLIEHUBATbh IPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IJPYAUIMU B 00JaCTH
(U3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OIICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LIENSIM;

BJIAJ€Th  HABBIKAMM  IO3HABATENbHOM  pedieKCHud KaKk  OCO3HAHMS
COBEpILAEMbIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB U
OCHOBaHUIA;

UCIIOJIb30BaTh MPUEMBI Pe(IIEKCUH ISl OLIEHKH CUTyalluH, BhIOOpa BEPHOTO
peleHus;



yMETh OIIEHUBATh PUCKH W CBOECBPEMEHHO IMPUHUMATh PEIICHUS IO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBHI APYTHMX TIPH aHAIM3E pPe3yIbTaTOB
NESITENHHOCTH;

NPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMpU aHallu3e pe3yIbTaToB
NEeSATENHHOCTH;

NPU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporiecce mocTmkeHns TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI 110
busnke g ypoOBHS cpeaHero oOmero o0pa3oBaHHS Yy  00y4aromuxcs
COBEPILIEHCTBYETCS AMOIIMOHANIbHBIN WUHTEJUICKT, IpeanoiaraImi
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTPEMJICHUE K JTOCTHXKCHUIO 1ETH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE IEHCTBOBATh HMCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAOIIECH CITIOCOOHOCTh MTOHUMATh AMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIMX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3peIiaTh KOHPIUKTHI.

HPEJMETHBIE PE3YJIBTATBI

K koniy o6yuenus B 10 kJacce npeaMeTHble pe3yiabTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBAThL Ha MPUMEpax poiib U MeCTO (GU3NKKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUH COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B PAKTUYECKOW IEATEIIbHOCTH JIFOACH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS M3YYCHHBIX (U3UYECKUX MOJCNCH:
MaTepHualibHasl TOUKa, MHEpUUaIbHasl cUcTeMa OTCU€Ta, abCOIMIOTHO TBEPIOE TEIIO,
WJICAIIBHBIN Ta3, MOJEIH CTPOCHHS Ta30B, )KUJAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pelIeHnH (PU3NYECKUX 3a]1a4;

pacno3HaBath (pU3NYECKHE SIBJICHUS (MPOILECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJICKYISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U



IEKTPOAVMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
CcBOOO/HOE MMAaJICHUE TeJl, IBUKEHUE MO OKPYKHOCTH, MHEPLHS, B3aUMOJEHCTBUE
Ten, nudPy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOEHUE KUAKOCTEH M TBEPIBIX Tel,
U3MEHEHHE O0bEMa TeN MpU HarpeBaHUM (OXJIaXKJIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHNE, KOHJCHCALMs, IUIABJICHUE, KPUCTAIIM3Alus, KUIICHUE, BIIA)KHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUs ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE,
CBSI3b MEXKIy IapaMeTpaMM COCTOSIHWA Ta3a B M30IPOLECCax, IEKTpU3alus Tell,
B3aUMOJICHCTBUE 3aPs/IOB;

OMHCHIBATh MEXAHWYECKOE JBUKEHHUE, MCIONb3Yys (PU3NUECKUE BEIUYUHBL:
KOOpAMHATa, IyTh, IEPEMELIEHHE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIA,
UMITYJIBC T€Jla, KUHETHYECKas: DHEPrus, NOTCHIUAIbHAS YHEPrus, MEeXaHU4ecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBLHO TPAKTOBATH
(U3HYECKUII CMBICT HMCHOJBb3YEMbIX BEJIMYMH, HUX OOO3HAUEHUS M €IMHHIIBI,
HaXOAUThb (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEJIMYMHAMU;

ONKCBIBATh WM3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEJIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAS DHEPTUs XaOTHYECKOIO JBHMKEHHUS MOJIEKYJ, CPEIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOA(QQUIUEHT TMOJIE3HOIO JEHCTBUS TEIJIOBOIO JBHUraTeNs; MpH OMNMCAHUU
OPaBUWJIBHO TPaKTOBaTh (U3MYECKUH CMBICH MCHOJb3YEMbIX BEJIIMYMH, HX
0003HAUEHHUA W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIUYUHY C APYTUMU BEIHMUNHAM;

OIUCBIBATh U3YUYECHHBIE HIIEKTPUUECKUE CBOWCTBA BEILECTBA U DJIEKTPUYECKUE
SIBJICHUS (IIPOLIECCHI), UCIONIBb3Ysl (PU3NUYECKUE BEJIIMYMHBI: DJIEKTPUUECKUN 3apsii,
AIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, PA3HOCTh MTOTEHLIHAJIOB;
OpU ONHCAHMM TNPABWIBHO TPAKTOBATh (PU3UYECKH CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMsS] WU EIUHHIIBI; YyKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3NUYECKHUE MPOLECCHl U SBICHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEeMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAaHEHMS MEXAHUYECKOW DJHEPIHM, 3aKOH COXPAHEHMs HMILYJIbCa,
OPUHIMI CYNEPIO3ULIHUHA CWJI, MPUHUMUII PaBHONPABUS HHEPLUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETHYECKYK) TEOPUIO CTPOCHMS BELIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON HEPTrUU TEIUIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pas3indarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHIIMUIIBI JEHCTBUS MaLIMH, IPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyarh YCJIOBHS X 0€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HH,

BBIMIOJHATh JKCHEPUMEHTHI 0 HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, HpPU HTOM
dbopmyIMpoBaTh MpodIeMy/3a1ady U THIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OMBIT U (POPMYJIUPOBATH
BEIBOJIBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHS W HMCHOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHU;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYUHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCHPOBATH PE3yJIbTAThl MOTYUEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUUYHMH B BUJIE
TaOIUI ¥ TPaQUKOB, 1€1aTh BHIBOJBI 110 pe3yJIbTaTaM UCCIIEI0BAaHUS;

coOmro/1aTh MpaBuiia 6€30MacHOr0 TPyJa MpU MPOBEICHUU HMCCIECIOBAaHUMN B
pamMKax y4eOHOTO DSKCIEepHMMEHTa, Y4eOHO-MCCIeNOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemiath pacu€THble 3aJaydl C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIo,
UCTIONB3Ys (hM3MUeCKHe 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJMMBIE ISl €€ pelleHHus, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
NOJTy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

peniaTh KaueCTBEHHbIE 3a/1aUd: BBHICTPAUBATH JIOTHYECKH HETIPOTHUBOPEUUBYIO
[ETIOYKY PAaCCYXJACHUW C OMOpOH Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHNUS,

UCTIOJIb30BaTh IPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIPETALNN U MPECTABICHUS
y4eOHOH ¥ HAy4YHO-NONYJSAPHON HHPOPMALMK, TOJYYEHHOM U3 pa3InyHBIX
UCTOYHUKOB, KPUTUIECKU aHATTU3UPOBATH MOJTydaeMyto HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHUE MPOIIECCOB OKPYIKAIOIIEr0 MUPa, B Pa3BUTUE TEXHUKH
1 TEXHOJIOTHM;

UCTIOJIb30BaTh TEOPETUUYCCKUE 3HAHUS 110 (PU3MKE B TOBCETHEBHOM KU3HU AJIS
oOecrieueHnss 0€30MAaCHOCTU NpH OOpallleHUH € NpUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 310pPOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTath B TpYyIIE C BBHIIOJHEHUEM PA3IMYHBIX COIHAIBHBIX POJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, PAlMOHAIBHO paACHpeNesiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K koniy o0yuenus B 11 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM yPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;

YUYUTHIBaTh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYCUHBIN AJIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJh aTOMHOTO Sifpa MpU PEIIeHUU (PU3UIECKUX
3ajad;

pacro3HaBath (PU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsll, SJEKTPOMArHUTHBIE KOJEOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETAa, OTPAKEHHE, MPEIOMIICHUE,
uHtepdepennus, audpakius W MOOJApU3alMsg  CBETa, JUCIEPCHUS CBETa,
dboTornexTpuueckuil 3gdext (potoaddexT), cBeTOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuOaKTUBHOCTE;

ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJICKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3Ys (PU3HUYECKUE BEIUYUHBIL:
AIIEKTPUYECKUIN 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HANpPsIKEHUE, DIICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOJBIDKYIAs CUiia, paboTa TOKa,
WHIYKLIHMS MarHUTHOTO Mojs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTB
KATYIIIKW, SHEPrus JJIEKTPUUYECKOTO M MArHUTHOTO TMOJed, MEpPHOoJl U YacToTa
KoneOaHuii B KojebaTenTbHOM KOHTYpE, 3apsil M Ccuja TOKa B TMpoIecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJiebaHuM, (OKYCHOE pacCTOsHuE U
ONTHYECKasi CWJa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DU3UUYECKUU
CMBICIT HCIIOJB3YEMBIX BEJIMYMH, MX OOO3HAYeHUS M €IAUHUIIBI, YyKa3bIBaTh
(GbopMyIIbl, CBSI3BIBAIONINE TAHHYIO (DU3UUYECKYIO BEIMUUHY C APYTUMU BETUIMHAMU,

ONUCHIBATh M3YyYCHHBIC KBAHTOBBIC SIBICHUS M MPOLECCHI, HUCIOIb3YS
¢u3nUecKkrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJWHA BOJIHBI U
4acTOTa CBETa, YHEPTUs U UMITYJIbC (POTOHA, EPUO]I MOTypaciaa, SHEPTUsI CBSI3U



aTOMHBIX SJIep, TNpPU OINKUCAHUM TPABUIBHO TPAKTOBATh (PU3MUECKHH CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS W €IHWHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMH BEIUYMHAMH,
BEIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHATM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBIICHUS, UCIIONB3YS (HU3HUUECKUE
3aKOHBI U MPUHIMUIIBL: 3aK0H OMa, 3aKOHBI TOCIIEIOBATEIHLHOTO U MapaiIeIbHOTO
COCIMHCHHS TPOBOJHHUKOB, 3akoH Jlkoyns—JIeHIa, 3aKOH 3JEKTPOMArHHUTHOU
WHIYKITUH, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETAa, ypaBHeHHWE OWHINTEHHA s doTtodrddexra,
3aKOH COXPAaHEHHUS! DHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpaHEHUsI MacCOBOT'0 YHCIA, MOCTynaTel bopa,
3aKOH paJi0aKTUBHOTO pacmajia, Mpu ATOM pa3InudaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpeIeNATh HAIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJISI IIPOBOIHHUKA
C TOKOM, cujibl Amrnepa u cuibl JlopeHna;

CTPOUTh W OIMHCHIBATH HM300paKEHUE, CO3[aBAEMO€ IUIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 WCCJIENOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH: TMPHU ITOM
dbopmynupoBath NpodIeMy/3a1ady U TUIOTE3y YueOHOIo SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000PYA0BaHUS, IIPOBOJAUTH OIBIT U (POPMYITHUPOBATH
BEIBOJIBL;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (U3MUECKUX BEITUYHH, ITPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHN;

MCCIIEIOBATh 3aBUCUMOCTH (PM3HUCCKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUAEC TaOMUIl U TpaduKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

coboaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIICIOBAHUI B
pamMkax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEIHCKON W TPOSKTHOU
JESTENPHOCTH C HMCTIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000py10BaHUA,

pemiaTh pacuéTHpIe 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a9n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYMHBI U (DOPMYJIHL,
HEeoOXonuMbIe NJisi €€ PEelIeHUs, TPOBOJUTh PACUYEThl M OIEHUBATH PEATBHOCTH
MOJIYYEHHOT'O 3HAYCHHS (PU3MUECKON BEJIMYUHBI,



pelIaTh KaueCTBEHHBIC 3aaUH: BRICTPAUBATh JIOTHYCCKU HEMTPOTUBOPEUUBYIO
IIETIOYKY PAaCCYXJICHUW C OMOpPOH Ha HM3ydeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJIb30BaTh IIPH PEIICHUH YICOHBIX 3a]1a4 COBpEMEHHBIC HH()OPMAIIMOHHBIC
TEXHOJIOTHH JUTSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETANNN U TIPEICTABICHUS
y4eOHOW W HAyYHO-TIONMYJIAPHOW WHGOpPMAIUHU, IIOJIYYCHHONH W3 pa3IMdHbIX
UCTOYHUKOB, KPUTHYCCKH aHAJIU3UPOBATH MOJTydaeMyIo HHPOPMAIIUIO;

OOBSCHATh TPHUHIMIBI JIEHCTBUS MAaIIUH, TPHOOPOB M TEXHUYECCKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX OC30MACHOTO MCIIOIh30BAaHUS B IOBCEAHCBHOM
KU3HU;

IPUBOIUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOICCCOB OKPY)KAMOIIEr0 MHpA, B pPa3BUTHE
TEXHHUKH M TEXHOJIOTHA;

UCTIOJIb30BaTh TCOPETUUYCCKUE 3HAHUS 110 (PU3UKE B TIOBCECIHEBHOM KU3HHU IS
oOecrieueHrss 0€30MACHOCTH TPH OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUs 3I0POBbS M COOJIFOJICHUST HOPM 3KOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTath B TpyHIe C BBHIMOJIHCHHEM pPAa3IMUHBIX CONUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PAMHOHAIBHO pAaCHpeneisaTh OOS3aHHOCTH W
TUTAHUPOBATH JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIMsIX, aJcKBaTHO OIICHHUBATH
BKJIAJ[ Ka)KJIOT0 M3 YYACTHUKOB I'PYIIIBI B PEIIICHHE PACCMAaTPUBACMOM ITPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos JJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3iesioB U TeM KonrtpoJsbnsie | IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMMbl padoThI padoTsbI
pecypchl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 ®usznka U METOJIbI ) bubmuoreka [JOK
' HAy4YHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmorexa [JOK
2.1 K
HHEMATHRA > https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
22| Hmnaviica ’ hitps://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHEHHUS B 6 | | bubnuorexa [JOK
' MEXaHHKE https://m.edsoo0.ru/7f41bf72
Hroro o pazneny 18

Pa3nea 3. MOJIEKYJISAIPHASA ®U3NKA U TEPMOJINHAMUKA

OCHOBEI BuG 1OK
nonmoTeKa
3.1 MOHeKyHﬂpHO: ? ! https://m.edsoo.ru/7f41bf72
KMHETUYECKON TeOpuu
10 OCHOBBI 10 | bu6mmoreka [{OK
' TEPMOJIUHAMUKU https://m.edsoo.ru/7f41bf72
33 ArperatHbie 5 bubnuorexa [JOK



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

COCTOSIHUSI BEIIECTBA.
®a3oBbIe IEPEXOJIbI

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

Hroro no pazneny 24
Pazpnen 4. QJJIEKTPOAUHAMUKA
bu6mmoreka [JOK
41 IeKTpOCTaTHEA 10 https://m.edsoo.ru/7f41bf72
[TocTosaHHBIM
49 AJIEKTPUYECKHUM TOK. 12 bubnnorexa [JOK
' Toku B pa3auyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasneny 22
PesepBHOE BpeMst 2
OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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11 KITACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumenoBaHue pa3jae/ioB (undposbie)
Kontpoabnbie | IlpakTuyeckue
/Il | ¥ TeM NporpamMmmsl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pazaen 1. JIEKTPOJIUHAMMUKA
MarunuTtHoe moJe. Bu6 110K
nOIMoTEKA
I DIEKTpOMArHHTHAS 1 ! 3 https://m.edsoo.ru/7f41c97¢c
WHIYKUHUS
Hroro no pazneny 11
Paznen 2. KOJTIEBAHUS U BOJIHBI
MexaHu4deckue u
2.1 3JIEKTPOMArHUTHBIC 9 1 bubmorexa HOK
’ P https://m.edsoo.ru/7f41c97¢c
KoJieOaHms
29 MexaHu4deckue u 5 1 bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 | Onmmixa 0 3 hitps://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 24

Pazgexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI crIeIIaILHON 4 | bubmmnoreka LIOK
TEOPUN OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 OneMeHThl KBAaHTOBOM 6 bubnuorexa [JOK



https://m.edsoo.ru/7f41c97c
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OIITUKHU https://m.edsoo.ru/7f41¢97¢
bubnunoteka LIOK
4.2 C 4
TPoCHHE aToMa https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.3 A 5
TOMHO® PO https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

51 DneMEHTHI aCTPOHOMUU U 7 1 bu6nuorexa IIOK
acTpou3uku https://m.edsoo.ru/7f41c97¢

Hroro no pasneny 7
Pa3nesn 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 Ooo0uwaiowee noBTopeHHe 4 ngsf;g:;‘;i(ﬁ f41¢97¢
Hroro mo pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KoanuecTBo yacos JJIeKTPOHHbIE

Ne Hara nugpoBbIe

Tema ypoka KonrpoJsbnsie | IIpakTnyeckue p
n/n Bcero u3y4eHusi | oOpa3zoBaTe/bHbIEC

padoTsbI padoThI
pecypcsl
dusuka — Hayka o0 IpUpoJie.
4 PHp bub6morexa [JOK

HaquLIe METOABI ITO3HAHUA
OKpY’Kalolero Mupa

https://m.edsoo.ru/ff0c32e2

Poine 1 MecTo Gpu3nku B
(hopMUpPOBaHUHN COBPEMEHHON

2 Hay4YHOU KapTHUHLI MUPA, B 1 buGnnorexa LIOK
Y pv pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN NEeATETLHOCTH
JIonei
Mexannueckoe OBUKEHUE.
OTHOCHUTEIHLHOCTD
3 MEXaHHYECKOTO IBHKEHHUS 1 bubmorexa LHOK
A ) https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTbH,
YCKOpEHHUE
4 PaBHOMEpHOE MPSIMOJIMHEUHOE 1 bubnuorexa [IOK
JBUKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE | bubmuorexa [IOK
MPSMOJUHEHHOE JIBHKCHHE https://m.edsoo.ru/ff0c372¢e
CBoOoIHOE TafeHuE.
6 Yckopenue cBOOOIHOTO 1 bubnmorera [TOK
P A https://m.edsoo.ru/ff0c39cc
HajJeHus
7 KpuBonuHeiiHOE IBHXEHHUE. 1 bubnuorexa [JOK



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

JIBr>keHue MaTepuaibHON
TOYKH I10 OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada

[IpuHIKII OTHOCUTENBHOCTH
lNanmnes. MaepuuansHble

bu6mmorexa [JOK

8
cuctemsl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
Macca tena. Cuina. [lpunnun

9 Cymepro3uiuu cuii. Bropou bubnunoreka [JOK
3akoH HproToHa s https://m.edsoo.ru/ff0c3be8
MaTepUaAIbHOU TOYKHU

10 Tperun 3akoH HerotoHa st bubnmoreka [JOK
MAaTEpUAIIBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TATOTEHUS.

11 Cuna tsoxectu. [lepBas bubmmorexa [IOK

P https://m.edso0.1u/ff0c3d00

KOCMHUYecKasi CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. bubnmnoreka [JOK
Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduuueHnt

13 TpeHust. Cuiia COpoTUBICHUS bubnuoreka [IOK
NIPYU ABUKEHUU TEJA B https://m.edsoo.ru/ff0c3{76
AKHUJKOCTHU WIN ra3e
[ToctynarenbHoe 1
BpalllaTeIbHOE AB)KEHUE

14 a0COIOTHO TBEPIOTO TENA. bubnunorexa [JOK
MowmenT cuibl. [liieuo cumel. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHSI TBEPAOTO
Tena

15 NmMmnynsc MaTepuanbHOM TOUKH, bubnuoreka [IOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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CHUCTEMBI MaTePHUAIIbHBIX TOYCK.
Nmmnynbe cuibl. 3aKOH
COXpaHEHHUS UMITYJIbCA.
PeakTuBHOE NBUXKEHUE

https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIITHOCTH CHITHI.
Kunernueckas sneprus
MaTepuaIbHOU TOYKH. Teopema
00 U3MEHEHUN KI/IHGTI/I‘-IGCKOI/IW
SHEPTUU

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4502

17

[TorenumanpHas 3Heprus.
[TorenmanpHas 3HEprust
ynpyro aeGopMupoBaHHOU
npyxusbl. [loTeHmanbpaas
SHEPTHs TeJia BOIU3U
MOBEPXHOCTH 3E€MJIH

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

18

[TorenmansHbIe U
HETNOTEHIUATbHbIE CHITBI. CBSI3b
pabOoTHI HEMTOTEHITHATBHBIX CHIT
C M3MECHEHUEM MEXaHUYECKOU
SHEPIUU CHCTEMBI Tell. 3aKOH
COXpaHCHHS MEXaHUYECKOH
SHEPTUU

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaboparopHas paboTa
«MccnenoBanue cBsizu pabOThI
CHJIBI C U3BMCHCHHUEM
MEXaHUYECKOM SHEPTUU Tesa Ha
IpUMepe PaCTIKEHUS
PE3UHOBOTO KI'YTa

20

KonTponbHas pabora no teme

bu6mmorekxa [JOK



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«Kunemaruka. Jlunamuka.
3aKOHbBI COXpPAHEHUS B
MEXaHUKE

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. bpoyHoBckoe
newkenue. duddysus

bub6mmorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBUKECHUS U
B3aUMOJECUCTBHUS YaCTHI]
BeniecTBa. Mojienu cTpoeHust
ra3oB, )KMJAKOCTEH U TBEPABIX
TN

23

Macca monekyn. KonnuectBo
BemecTBa. IlocTosHHas
ABoraapo

24

TernnmoBoe paBHOBECHE.
Temnepatypa u e€ u3mMepeHue.
[[Ixana remnepatyp Llenbcus

25

Wneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMrepaTypa Kak
MeEpa CPETHEN KUHETUYECKOU
SHEPTUH JIBUKEHUSI MOJIEKYI.
YpaBHenue Menpeneena-
Knaneiipona

bubmuoreka [{OK
https://m.edsoo.ru/ff0cS511e

27

3akon JlansToHa. 'a30BEIC
3aKOHBI

28

JlaGopaTopHas pabota



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

«Hccnenosanue 3aBUCUMOCTH
MEXIy ImapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO Ta3ay»

I/I30HpOII€CCI>I B NCAJIbHOM ra3e

29 U ux rpaduyeckoe bubmmorexa [IOK
P https://m.edsoo.ru/ff0c570e
MpeJICTaBICHUE
BryTtpeHnHss sHeprus
TEPMOIUHAMHYCCKOU CHCTEMbI
30 U CIIOCOOKI €¢ U3MEHEHHMSI. bu6mmoreka [JOK
KonugectBo TemnoTs! u padora. https://m.edsoo.ru/ff0c5952
BryTtpeHnHss sHeprus
OJHOATOMHOTO HJICAJIbHOTO Ta3a
31 Bugsr Temnonepegaun bubmotera [IOK
s e https://m.edsoo.ru/ff0c5¢36
VaenbHas TEIIOEMKOCTD
1 BerecTBa. KonmyecTBO TEIIoThHI bubmuoreka [JOK
IIpY TeIIonepeaaye. https://m.edsoo.ru/ff0c5¢36
AnabaTHBIN MpoIecc
IIepBblil 3aKOH TEPMOAUHAMUKU
33 H €TO IPUMCHCHHUE K bubmorexa LIOK
p https://m.edsoo.ru/ff0cSefc
M30IpoIeccamM
HeobparumocTh mporeccoB B
34 npu (1)3 e. Bropoii I3)a1<0H bubmmorera [JOK
PHPOAC. P https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
15 [Tpunmun nevicteus u KI1/{ bubnuoreka [IOK
TEIUIOBOM MAaIlIMHBI https://m.edsoo.ru/ff0c600a
36 wukn Kapuo u ero KITJJ
37 DKoorudeckue mpoodaemMbl



https://m.edsoo.ru/ff0c570e
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TEIUIOPHEPTeTUKHI

O0o00maromuii ypok
38 <<M0J1]::l1< JII;JIl Hazll[()’pmm(a Bubmmorexa LIOK
yp ’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTMHAMUKIDY
KonTponbHas pabota mo Teme
39 «MonexynsipHas ¢pu3nka Bubmmorexa LIOK
yIp ) https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOAMHAMUKI
[TapooGpa3oBanue u
40 KoHneHcanus. McnapeHnue u bubnmorexa [IOK
8 Tt p https://m.edsoo.ru/ff0c63b6
KUAIIEHUE
AOcoroTHas 1 OTHOCHUTEIbHAS
41 BIAXKHOCTH BO34yXa bubmmorexa IOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Haceimennsrii nap
Tsepnoe Teno.
Kpucranmmaeckue u amopdabie
47 Tena. AHM30TPOITUSI CBOUCTB bubnnorexa [JOK
KpucTtauioB. Kuakue https://m.edsoo.ru/ff0c6510
kpuctaiibl. COBpeMEHHbBIS
MaTepuabl
[lnaBnenue U KpUCTATUTU3ALIMSL.
43 VY nenpHAs TEINIOTA IJIABJIEHUS bubmorexa HOK
A ’ https://m.edsoo.ru/ff0c6708
CyOnumarus
bu6morexa [JOK
44 vy o
PABHCHHE TCIIIOBOTO Dasarca https:/m.edsoo.ru/f0c6820
DneKTpu3aIus Tel.
45 DrexkTpudeckuu 3apsi. [Isa bubmmorexa [JOK
p PAL. https://m.edsoo.ru/ff0c6bee
BHJIa DJICKTPUICCKUX 3aPsI0B
46 [IpoBOIHUKHU, TUBTEKTPUKHU U bubnmorexa [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c6bcc

MOJYTIPOBOIHUKH. 3aKOH
COXpaHEHUs 3JEKTPUIECKOTO
3apsna

https://m.edsoo.ru/ff0c6bcc

B3anmMoencTBue 3apsioB.

. bu6mmorekxa [JOK
47 3akoH Kynona. Toue
H R IOoH . AR https://m.edsoo.ru/ff0c6ced
SIEKTPUUECKUU 3PSl
Hanpsioxkennoctsb
AIEKTPUIECKOTO TTOJIS.
48 ITpuHmun cymeprno3sunuu Bubmorexa OK
P yrep N https://m.edsoo.ru/ff0c6df2
AIEKTPUIECKUX ToJie. JInHum
HaIpPsHKEHHOCTH
PaGora cun
49 3JIEKTPOCTATHUECKOTO TOJIS. bubnmoreka [JOK
ITorennuan. PasHocTh https://m.edsoo.ru/ff0c6f00
MTOTEHITNAJIOB
[IpoBOAHMKY U AUDIIEKTPUKHU B
50 3JIEKTPOCTATUUECKOM IIOJIE. bubnmorexa [JOK
Jwusnexktpryeckast https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
. bubmuoreka [JOK
51 DnekTpoeMKocTh. KoHeHcaTo
p a p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTh IJIOCKOTO
52 KOH/ICHCATOpa. DHEPrus bubmorexa [OK
A pa- P https://m.edsoo.ru/ff0c72c0
3apsOKEHHOTO KOHJIEHCATOpa
JlaboparopHas paboTa
53 "3MepeHne 31eKTPOEMKOCTH
KOHJieHcaTopa"
54 [Tpuniun nericTBus u



https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c6f00
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NMPUMEHEHHE KOHJICHCATOPOB,
KOTMPOBAJILHOTO aIlapara,
CTPYHHOTO MIPUHTEPA.
DreKTpocTaTHYecKas 3aluTa.
3a3eMyIeHHe SIEKTPONPUOOPOB

DIIEKTPUYECKUI TOK, YCIOBUSA
€ro CYIIECTBOBAHHSI.

55 [TocrosHHbIM TOK. CHita TOKa.
Hanpsixenue. ConpoTuBieHue.
3akoH OMa aJ1s yyacTKa Lenu
[TocnenoBarensHOE,
rapajieIbHOE, CMEIIIAaHHOE
56 COEMHEHHE IIPOBOIHUKOB. 0.5 bubnuorexa [JOK
JlaboparopHast paboTa ' https://m.edsoo.ru/ff0c7410
«3y4yeHune cMEIanHoro
COCTMHEHUS PE3UCTOPOBY»
PaGota u moutHOCTH
57 3JEKTPUYECKOTO TOKA. 3aKOH Bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0c7838
[xoyins-Jlenna
3axon OMa 11 mOJIHOH
(3aMKHYTOI) 3JIEKTPUYECKOM
uenu. KopoTtkoe 3aMbikanue.
bubmuoreka [{OK
58 JlaboparopHast paboTa 0.5
https://m.edsoo.ru/ff0c7ae0
«M3mepenne J/1C ncrounuka
TOKa U €r0 BHYTPEHHETO
COTIPOTUBIICHUS»
Pesepubiiil ypok. KonTposiabHas
P P P bubmuoreka [JOK
59 pabora 1o Teme

"DnekrpoauHamuka' /

https://m.edsoo.ru/ff0c8c56



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

Bcepoccniickas npoBepoyHas
paborta

Ob6o06maromuit ypok
«INEKTpOIUHAMUKAY /

bu6mmorexa [JOK

60 Bcepoccniickas npoBepodyHast https://m.edsoo.ru/ff0c88be
pabora
DneKTpOHHAas POBOJAUMOCTb
TBEPJBIX METAJIIOB.

61 3aBUCUMOCTb CONIPOTUBIICHUS
METaJJIOB OT TEMIEPATYPHI.

CBepX1IpoBOAMMOCTh

2 DNeKTpUYEeCKUH TOK B BAaKyyMe.
CBOMCTBA DJICKTPOHHBIX MTyYKOB
[TonynpoBoaHUKH, UX
coOCTBeHHas! ¥ IpUMECHas

63 mpoBoAMMOCTE. CBOMCTBA p—n- bubmmorexa [TOK

https://m.edsoo.ru/ff0c84ae

nepexoja.

[TonynpoBoAHUKOBBIE MPUOOPHI

DJEeKTPUYECKUH TOK B

pacTBopax U pacrjaBax

64 3JIEKTPOJIUTOB. bubmmorexa [IOK

https://m.edsoo.ru/ff0c82ba

DIIEKTPOIUTHIECKAS

JUCCOLUAIs. DIEeKTPOIIN3

DJICKTPUYECKUHU TOK B Ta3ax.

65 CaMOCTOSITENbHBIN H bubnuorexa [IOK
HECaMOCTOSITEIILHBIH Pa3psill. https://m.edsoo.ru/ff0c84ae
Momnnus. Ilnazma

66 DNeKTpUYeCKre MpUOOpPHI U bubmuoteka [{OK



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

YCTPOMCTBA U UX MPAKTUYECKOE
npuMeHeHue. [IpaBuna TeXHUKN
0e301acHOCTH

https://m.edsoo.ru/ff0c86fc

KontponbHas paboTa nmo teme
«Inexrpocraruka. [locTossHHBIN

bub6mmorexa [JOK

67 1
3neKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
PesepBHBIil ypoOK.
b K
68 O6o0maromuii ypok mo TeMam 1 nommorexa HO

10 xmacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoJsnyecTBO yacoB JIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Koutpoasnbie | IlpakTuueckne
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoTsbI
pecypchl
[TocTostHHBIE MATHUTHI U X
B3auMojieicTBre. MaraHuTHoe
. bubnuorexa [{OK
1 nosie. Bektop MarHuTHOM 1
. https://m.edsoo.ru/ff0c9778
WHIYKUWW. JIMHUM MarHUTHOU
WHIYKUIHAH
MarauTHO€ 1oJie MPOBOIHUKA
) ¢ TokoMm. OmbIT Dpcrena. 1 bu6mmorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlabopaTtopHnas pabota
3 «/3y4yeHre MarHuTHOTO TOJISt 1 1 bubmorexa HOK
Y https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOM»
JlelicTBME MAarHUTHOTO TTOJIS HA
MIPOBOAHMK C TOKOM. Cuiia
4 Awmmepa. JlabopaTtopHas pabora | | bubmmorexa [JOK
«HccnenoBanue neicTBUA https://m.edsoo.ru/ff0c9ac0
IIOCTOSIHHOTO MarHuTa Ha
PaMKy ¢ TOKOM»
JlelicTBME MAarHUTHOTO TTOJIS HA
5 JBUKYLIYIOCS 3apsKEHHYIO 1 bubmuorexa [IOK

yactuily. Cuna JlopeHiia.
Pa6ota cunsl Jlopeniia

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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SHGKTPOMaFHI/ITHaH HHIAYKIOUA.
[ToTok BEeKTOpa MarHUTHOM

6 nHaykuud. DJ1C uHAyKImUu.
3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu Gapanaest
JlaGopaTopHnas pabota
7 «HccnenoBanue sBICHUS bubmorexa TIOK
. https://m.edsoo.ru/ff0cal50
3JIEKTPOMArHUTHOM UHIYKIIUN
NunykTuBHOCTS. fSIBIEHUE
camounaykuuu. IJ1C
g CaMOMHAYKIUU. DHEPT U bubnuorexa [JOK
MarHUTHOTO I10JISI KaTYyIIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHuTHOE
rnoJje
TexHuueckue yCTpocTBa 1 UX
MPUMEHEHHUE: TOCTOSIHHBIE
9 MAarHuThl, 3JIEKTPOMArHUThlI,
3JI€KTPOJIBUTATEb,
YCKOPHUTEIU 3JIEMEHTAPHBIX
YaCTUIl, MHAYKIIMOHHAS TT€Yb
O6oO0maromuii ypok
10 «MaFElI/ITHI:)le HO}JIII:::. bubmorexa [OK
https://m.edsoo.ru/ff0cab82
DNeKTpOMarHuTHast UHIYKIUS
KontponbHas paboTa mo teme
11 «MarauTHoe noJe. bubmorexa [OK
https://m.edsoo.ru/ff0cadS8
DNeKTpOMarHuTHasi UHIYKIUS
CB0OOIHBIE MEXAHUYECKIE
12 KoJjiebanus. ['apMoHnYecKre bubmorexa [OK

KosieOaHus. YpaBHEHUE

https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
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TapMOHMYECKHUX KOJICOaHUH.
[IpeBpaiienue sHepruu

13

JlabopaTtopHast pabota
«HccnenoBanue 3aBUCUMOCTH
Tepro/1a MaJibIX KoJeOaHuit
rpy3a Ha HUTU OT JIMHBI HUTH
Y Macchl Tpy3a»

14

KonebareabHbIH KOHTYP.
CBo0OOIHBIE
AJIEKTPOMarHUTHBIC KOJIeOaHus
B HJI€aJbHOM KOJIEOATEIHLHOM
KOHTYpe. AHAJIOTHS MEXTY
MEXaHHUYECKUMU U
AJIEKTPOMArHUTHBIMH
KoJIe0aHusIMHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPaHEHUS YHEPTUH B
UealbHOM KoJiehaTeTbHOM
KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienue o 3aTyXarnmx
KoJieOaHusAX. BeIHYKIeHHbIE
MeXaHHYECKHE KOJIeOaHusl.
Pe3onanc. BeinyxaeHHbIE
BHQKTpOMaI‘HI/ITHI:Ie KOJIC63.HI/I$I

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMeHHBIU TOK.
CuHycouanbHbIA
MepeMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa.
AMIUTUTYTHOE ¥ ICHCTBYIOIIIEE

bub6mmorexa [JOK
https://m.edsoo.ru/ff0cbd34



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

3HA4YCHUEC CUJIBI TOKA U
HaIps>KCHUA

18

Tpauchopmarop.
[IpousBoacTBo, nepenaya u
noTpedIieHne 3EeKTPUIECKON
SHEPTUn

19

YCTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOT0 TOKA, JIMHUHN
aNeKTponepesayd

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BOJICTBE
anekTposHepruu. Kynbtypa
WCTIOJIh30BAHUS
AJIEKTPOIHEPTUHU B
MOBCEIHEBHOU JKU3HUA

21

Mexann4decKkre BOJHBI,
YCJIOBUS paclpOCTPAHECHHUSI.
ITepuon. CxopocTh
pacnpoCTpaHeHUs U JJIMHA
BOJIHBL. [lonepeunsie u
MPOJI0JIbHBIE BOJHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYyKa.
I'pomkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

SHCKTpOMaFHI/ITHI)IC BOJIHbI, UX
CBOHMCTBa M cKopocTh. [lIkana
OJICKTPOMAardiuTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe0



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

[IpuHIHMIIBI paTnoCBA3U U

24 TeneBuaeHusa. PasButue
cpenacts cBs3u. Pannonokanus

75 KonTponbhas padora Bbu6muorexa [JOK
«KonebaHus 1 BOJTHBD) https://m.edsoo.ru/ff0cc6f8
[IpssMonuHeHOE

%6 pacnpocTpaHEHHUE CBETA B Bbubmuoreka [JOK
OHOpPOAHOM cpene. ToueuHbli https://m.edsoo.ru/ff0cd350
HUCTOYHUK cBeTa. JIyd cBeTa
OTtpaxeHue cBeTa. 3aKOHbI

7 oTpaxxeHus ceta. [loctpoeHue bubnuotexa [JOK
n300paKeHUH B TNIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenue ceera. [loaHoE

)3 BHYTPEHHEE OTpa)kKEHUE. bubmuoreka [JOK
[IpenenbHbINA Yroi MOJTHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET'O OTPAKEHUSI
JlaGopaTtopHas pabota

29 «3mepeHnue nokasaresns brbmorexa [OK

https://m.edsoo.ru/ff0cd67a

MPEJIOMJIICHUS CTEKIIa»
JIunsel. [Toctpoenne

30 M300paKeHUil B JIMH3E. bubnuorexa [JOK
®dopmyJsia TOHKOH JINH3HI. https://m.edsoo.ru/ff0cddle
VYBenuueHue IMH3bI
JlabopaTtopHnas pabota

31 «Hccnenosanue cBONUCTB
M300paKeHH B TUH3AX)

32 Hucnepcus cBera. CrioxXHBIN



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cocTtaB Oenoro cBeta. L[Ber.
JlaGopaTopHnas pabota
«Habmonenne aucnepcuu
CBETa»

WNurepdepennus crera.

bubmuoreka [JOK

33 Judpakums cBeTa.
. https://m.edsoo.ru/ff0ced22
JudpakuroHnHas pemeTka
34 [TonepeyHOCTH CBETOBBIX BOJIH. Bu6muoreka [JOK
[Tonapuzanus cBera https://m.edsoo.ru/ff0cf02e
Ontuyeckue mpuOOps U
35 YCTPOMCTBA U YCIOBHS MX
0€30MMacHOr0 NPUMEHEHUS
['panu1ibl MPUMEHUMOCTH
16 KJIACCHYECKOW MEXaHUKH. bubnuorexa [JOK
[TocTynatel cienuaaIbHOU https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIBHOCTH
OTHOCUTENBHOCTH
37 OJTHOBPEMEHHOCTH. bu6mmoreka [IOK
3aMeIJIeHUe BpEMEHU U https://m.edsoo.ru/ff0cfa42
COKpaIlleHHE JITTUHBI
DHEPrusi ¥ UMITYJIbC
18 PEIATUBUCTCKON YACTHIIBI. bu6mmorexa [JOK
CBsI3b MacChl C SHEPTUCH U https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS MTOKOS
KonTponsnas padora «Onruka.
39 OcHOBBI cIENMAIBHON Teopun bubmorexa [IOK
https://m.edsoo.ru/ff0cf610
OTHOCHUTEIILHOCTHY
40 ®otonsl. opmyna I1nanka. bubmmnoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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DHeprus U UMIyJIbC POTOHA

https://m.edsoo.ru/ff0cfel6

OTkpbITHE U HCCIEN0BAaHNE

bubnunoreka LIOK

41 otodddexra. O A.T.
poroddexTa. Ombrs: https://m.edsoo.ru/ff0cffc4
CromeroBa
3akoHb! poTodddexra.

4 VYpaBHeHHe DUHINTEHHA IS bubmmoreka [IOK
dotorddekra. «Kpacnas https://m.edsoo.ru/ff0d015¢
rpanuna» Gorodaddexra
Hanenue cera. OnbiThl 11. H.

43 JleGenneBa. Xumudeckoe bubmorexa HOK

. AeBa. https://m.edsoo.ru/ff0d04a6
JICUCTBUE CBETA
TexHnueckue ycTpoicTsa u
MPaKTHYECKOE MPUMEHCHHUE:

44
(dhoToseMeHT, (OTOIATUHK,

COJIHEUHas OaTapesi, CBETOIHO/
Pemenue 3anay 1mo teme

45 «DJIeMEHThI KBAaHTOBOM bubmorexa LHOK

https://m.edso0.ru/ff0d0302
OTITHKM»
Monaens aroma TomMcoHa.

46 Omnertel Pesepdopaa o bubnmnoreka [JOK
PACCESTHUIO 0-YaCTHII. https://m.edsoo.ru/ff0d091a
[lnanerapHas Mozienb aToMa

bubmuoreka [JOK
47 [Toctynater bopa
y p https://m.edsoo.ru/ff0dOafa
H3nydenue u norioneHue
43 (hOoTOHOB MpU Hepexojie aToMa bubnuotexa [JOK

C OJJHOTO ypOBHS DHEPIMH Ha
Ipyroii. Buasl criekTpos

https://m.edsoo.ru/ff0dOafa
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49

BosiHOBBIE CBOMCTBA YaCTHII.
Bounnbl ne bpowis.
KopnyckynsipHO-BOITHOBOU
nyanu3Mm. CrIoHTaHHOE U
BBIHYKJICHHOE M3JTy4YCHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaJUOAKTUBHOCTH.
OmnsiThl Pesepdopna mo
OIIPE/ICIICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYyYCHUA

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

CeowuctBa anbda-, 0era-,
raMma-u3inydeHus. Bnusaue
PaIMOAKTUBHOCTH Ha )KUBBIC
OpTaHHU3MBI

52

OTKphITHE IPOTOHA U
HeuTpoHa. M3oronsl. Anbda-
pacnaa. DJICKTPOHHBIH U
MO3UTPOHHBIN OeTa-pactma.
I'amma-u3nyueHue

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsS3H HYKJIOHOB B
anpe. SinepHsle peakuuu.
Snepubid peakrop. [Ipobiemsr,
NEePCIEKTUBBI, SKOJIOTHYECKHE
ACTICKTHI SIICPHOU SHEPTCTHKH

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DJeMeHTapHBIC YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeToTbI
HAOJIIOACHUS M PETUCTPALIH
AJIEMEHTAPHBIX YACTHII.
Kpyrasrii cton
«DyHIaMeHTaIbHbIC

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



https://m.edsoo.ru/ff0d0ca8
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B3aUMOIeUCTBUs. ENMHCTBO
(bU3NUECKOU KApTHHBI MHPaY

55

DTanbl pa3BUTHS ACTPOHOMHUH.
[Ipuknagxoe u
MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMHUHU. Bup 3B€31HOTO
HeOa. Co3Be3nus, sIpKue
3BE3/IBI, INIAHCTHI, UX BUAUMOC
nexenne. Conneunas
crucrema

56

Comnnue. ConHeunas
aKTUBHOCTE. MICTOUHUK
sHepruu CoJiHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3]IbI
TJIABHOM MOCIIEZI0BATEIBHOCTH.
BuyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE MPEeCTaBICHUS
0 TIPOUCXOKACHUHU W IBOIIOIIH
ConHua u 3B€31

58

Mueunbin [1yTh — Hama
TI'amaktuka. ITonoxxenue u
nerkenne CoHia B
T'amakTuke. ["anakTuku.
UYepHsble ObIpHI B AIpax
rajlaKTHK

59

Bcenennas. PasOeranue
rajnakTtuk. Teopus bonbioro
B3pbIBa. PesnkToBoOE




n3nydyeHue. MerarainakTuka

60

Hepemennsie npo0iaeMbl
aCTPOHOMHHU

61

KonTponbHas pabota
«ONeMEeHTHI aCTPOHOMHH U
acCTpOUUKID)

62

O6o06maromuii ypok. Posb
(hU3HUKHU ¥ aCTPOHOMUH B
9KOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMaIbHOM
Y DTHYECKOH cepax
JIeITeIIbHOCTH YeJIOBEKa

63

O6o06maromuii ypok. Poib u
MeCTO (PM3UKU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOHN
KapTUHE MHpa

64

O6o06maromuii ypok. Posb
¢u3nveckoil Teopuu B
(dhopmMupoBaHUU
MPEICTaBICHUN O (PU3NIECKOM
KapTUHE MHpa

65

Ob6o06maromuit ypok. Mecto
(u3nvecKoil KapTUHBI MHUpPa B
00IIIeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

66

PesepsHbIil ypok. MaruutHoe
rosie. DJIeKTPOMarHuTHas




UHIYKIUSA

PesepBHbIit ypok. OnTuka.

67 OcHOBBI cIENMAIbHON Teopun 1
OTHOCHUTEJIbHOCTH
Pesepnblii ypok. KBanroBas
bubmuoreka [JOK
68 ¢usnKa. DIEeMEeHTHI 1
https://m.edsoo.ru/ff0d1784
ACTPOHOMHH U aCTPOPUNKU
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KJIACC

Kon
NMPoBepPsAEMOro
pe3yJbTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOM
00pa30oBaTeJILHON NMPOrPaMMBbI CpeHero o01ero odpasoBanus

10.1

JleMoHCTpHpOBaTh Ha TpUMEpax poib W MeCTo (H3UKH B
(GbopMHpPOBaHNU COBPEMEHHOW HAyYHOM KapTUHBI MUpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON 1E€ATEIbHOCTH

JTonen

10.2

Y4UTBIBaTh IPAaHUILIBI IPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJIEIICH:
MaTepHalbHas TOYKA, MHEpLUAJIbHAs CUCTeMa OTCuéTa, abCOJIIOTHO
TBEPAOE TEJO, UICAIBHBIN Ira3; MOJAEIN CTPOCHUS Ta30B, KUIKOCTEN
U TBEPABIX TE€Jl, TOUCYHBIM IEKTPUUECKUHN 3apsAl — IPU PEIICHUU

(1)I/I3I/I‘ICCKI/IX 3aJad

10.3

Pacno3naBath uznyeckue siBJIeHUs (IPOLECChI) M OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KMHETUYECKOW TEOpUHU
CTPOEHUsI BEUIECTBA M  JJEKTPOJAWHAMHMKH: pPaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHUE, CBOOOIHOE MaJIeHNE
TE€Jl, JABUKEHHUE II0 OKPYKHOCTH, WHEPLUSA, B3aUMOJCHUCTBUE TEI,;
mud¢ys3usi, OpOYHOBCKOE JBHXKEHHME, CTPOEHUE JKUAKOCTEH U
TBEPABIX Te€J, W3MEHEHHEe o00béMa Tel Tpu  HarpeBaHUU
(oxJaxaeHnun), TEIUIOBOE PaBHOBECHE, HMCTHapeHue, KOHJCHCAIus,
IIJIaBJICHUE, KPUCTAJUIM3aLMsl, KHUIIEHHWE, BJIAXHOCTb BO31yXa,
MOBBIIICHUE JaBIECHHUS ra3a MPU €ro HAarpeBaHUU B 3aKPBITOM
COCyZle, CBA3b MEXAYy IapaMeTpaMu COCTOSIHHsS Tras3a B

nusomnponeccax; 3JICKTpUu3anua T, B3aUMOJICHCTBUE 3apAa0B

10.4

OnucelBaTh MEXaHUYECKOE JBI)KEHHE, HCHOIb3ys (U3NYECKUE
BEJIMYMHBI: KOOPAUHATA, MTyTh, IEPEMEIIEHHUE, CKOPOCTh, YCKOPEHUE,
Macca Tela, CWIa, WMIYJIbC TeNa, KUHETHUYECKas JSHeprus,
NOTEHIMAJIbHAs HHEPrus, MeXaHudeckas paboTa, MexaHHYecKas
MOILHOCTb;, TpPHU OINKUCAHUU TPABUIBHO TPAKTOBAThb (QUINUYECKUI
CMBICJI HCHOJB3YyEeMbIX BEJIWYHH, UX O003HAUCHUS M EIUHHULIBL,
HAXOJUTh (POPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIUUUHY

C ApYI'MH BCIWMYHNHaAMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA Te€Jl U TCIUIOBLIC




SIBJICHHSI, WCIIOJIB3yS (U3WYECKHe BEIWYHMHBI JIABJICHHE Tasa,
TEeMIIepaTypa, CpeIHssS KHHETHYeCKash JSHEPrus XaoTHYECKOTO
IBIDKEHUS MOJEKYJ, CpeIHEKBaApaTUYHAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OJHEprus, pabora rasa,
KOd(PGUIMEHT TMOJE3HOTO MEUCTBUS TEIJIOBOTO JBUTATENs; TMPH
OTMHMCAaHWUU  TMPABWIBHO  TPAKTOBAaTh  (DU3UYECKUH  CMBICTT
UCIIOJIb3yeMBIX BEIUYUH, UX O0O3HAYEHUS U EIUHUIIbI, HAXOIUTh
(GopMyIIbI, CBS3BIBAIOIINE JAHHYK (U3NYSCKYH) BEJIUYHHY C

APYTUMHU BCIINYNHAM

10.6

OnuceiBaTh M3Y4YEHHbIE DJEKTPUYECKHE CBOMCTBAa BellecTBA U
JJeKTpUYECKUe sBIEHUS (TPOIeCcChl), HCMONb3ysl (U3NYECKUe
BEJIMYMHBI:  DJIGKTPUYECKUM  3apsii,  DJIEKTPUUYECKOE  IIOJIE,
HaNpsOKEHHOCTH IOJI, IMOTEHIMAN, Pa3HOCTh IOTEHLMAJIOB; IPHU
ONHCAaHUM  MPAaBWIBHO  TPAaKTOBaTb  (PU3MUYECKUH  CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX O0OO3HAUEHUS U €AUHMIIBI; YKa3bIBaTh
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NUECKYIO BETHUUHY C IPYTUMHU

BCINYHNHaAMH

10.7

AHAJIM3UPOBATDH (1)I/ISI/I‘-IGCKI/IC nmpoucccol M ABJIICHUA, HCIOJb3YA
¢buznyecKkue 3aKOHbI U MPUHIUIBL: 3aKOH BCEMUPHOTO TIATOTeHMS, I,
IT u 1T 3akoHBI HhIOTOHA, 3aKOH COXPaHEHUSI MEXaHUYECKOWU YHEPTHH,
3aKOH COXpaHCHUA UMITYJIbCA, IPUHIHUIT CYTICPIIO3UITUU CUJI, IPUHIIUIL
PpaBHOIIpaBUsA HHCPHUAJIBHBIX CHUCTCM OTC‘-IéTa; MOJICKYJISIPHO-
KMHETHYECKYI0 TEOPUIO0 CTPOEHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBS3b
CpeHEe KMHETHYECKOW SHEPruM TEIUIOBOrO JBM)KEHHUS MOJIEKYJ C
a0COJIIOTHOW TeMITepaTypoH, MEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHUs OJJIEKTPUYECKOro 3apsiaa, 3axkoH Kynona; mpu sTom
pa3ianyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €T0 MaTeMaTHUeCKOe

BBIPOKEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH ) MPUMEHUMOCTH

10.8

OOBSICHATh OCHOBHBIC TMPHUHIMIBI ACHCTBHUS MaIlWH, TPUOOPOB U
TEXHUYECKHUX YCTPOWCTB; paziuyaTh YCJIOBUA HX O€30MacHOro

HCIIOJIBb30BaHUs B HOBCGI[HGBHOﬁ KHU3HU

10.9

BBIMTOHATE SKCTIEPUMEHTSI 10 UCCIIEIOBAHUIO (PU3UYECKUX SBICHUIN
U TIPOLIECCOB C WCIOJIB30BAHUEM TIPSIMBIX U KOCBEHHBIX M3MEPECHUN;
pu 3ToM (HOpMYIHPOBATH MPOoOIEMY (3a1a4y) U TUIIOTE3y Y4eOHOTrOo
JKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyA0BaHus, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOIbI

10.10

OCYIHGCTBJ'ISITL npsAMbIC MW KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘ICCKI/IX

BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM CIOCOO M3MEpEeHHs U




HCITI0JIB30BaTh U3BCCTHBIC METOJbI OLICHKHN HOl"peH_IHOCTCI\/'I I/I3MepeHI/II\/’I

10.11

HccnenoBaTh 3aBUCUMOCTH MeXAy (U3MYECKUMHU BEIMUYUHAMHU C
WCITOJIb30BAaHNEM IIPSAMBIX M3MEPEHMI; NMPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHPOBATh pE3yNbTaThl IMOJYYEHHOH 3aBUCHMOCTH
¢u3nUecKrX BEIMYUH B BUJIE TaOIUI] U TpaUKOB, eN1aTh BHIBOBI 10

pe3yjbTaTaM HCCIICIOBAHUA

10.12

CobOmoate mpaBwia 0e30MacHOro TpyAa TMpU  MPOBEIECHUU
WCCICAOBAaHMM B paMKaX y4eOHOro OKCIIEpUMEHTa, Yy4eOHO-
WCCIIEIOBATENILCKOW U MPOEKTHON JEATEIBHOCTH C UCIIOJIb30BaHUEM

U3MEPUTENIBHBIX YCTPOMCTB U Ta00paTOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHble 3a1a4n ¢ SIBHO 33IaHHON (PU3UYECKON MOJICIIBIO,
UCTIONB3Ysl (PM3MYECKHE 3aKOHBI W MPHUHIIMITBI; HA OCHOBE aHaIH3a
YCIIOBUSL 33Jlauyd  BBIOMpATh (PU3UYECKYID MOJEb, BBIICTAThH
bu3nYecKre BEIUYUHBI U (HOPMYJIbI, HEOOXOIUMBIE /ISl €€ PeIIeHHUs,
MPOBOJIUTh Pacy€Thl ¥ OICHUBATh PEATHHOCTh TOJYYCHHOTO

3HaueHUs PU3HUECKON BEIIMIMHBI

10.14

Pemate  kadecTBeHHBIE  3adauyd:  BBICTpauMBaThb  JIOTUYECKHU
HEMPOTHUBOPEUUBYIO LIEMIOYKY PACCYKICHUM C OMOPO HA U3yUYECHHBIE

3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-IGCKI/IG SABJICHUA

10.15

Hcnonp3oBare mpu pemieHuH Y4eOHBIX 3a7ad COBPEMEHHBIC
UH(POPMALIMOHHBIE TEXHOJOTMU JJIsl TMOUCKA, CTPYKTYpUPOBaHMS,
UHTEPNpEeTalluy U MPEICTaBICHHUs y4eOHOH M Hay4dHO-NOMYJISIpHON
uH(pOpMalnK, MOJyYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

AHATM3UPOBATH MOTY4YaeMyt0 HH()OPMAIIHIO

10.16

[IpuBouTE MpUMeEpPHI BKJIa/a POCCUMCKUX M 3apyOexHBIX yUEHBIX-
($U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJIOT UM

10.17

Hcnonp3oBaTh TeopeTHUECKUE 3HAHUS MO (pU3MKe B MOBCEAHEBHOM
KHU3HM U1 o0ecredeHuss O€30MacHOCTH NpU  OOpalleHuu ¢
npubopaMM M TEXHUYECKUMHU YCTPOHCTBaMHU, s COXpaHEHHUs
3I0pOBbsI U COOJIONEHUS HOPM DKOJIOTUYECKOIO IOBEJIEHHS B

OKpYXKarolleu cpeie

10.18

PaboTtaTh B rpyne ¢ BBIIOIHEHUEM PA3IMUHbIX COLIMAIBHBIX POJIEH,
IUIAHUPOBaTh  paboTy TIpynHmbl, pPalUMOHAIBHO  pacHpeeNiTh
00s13aHHOCTM ¥ IUIAHUPOBATh JIE€ATEIbHOCTh B HECTAHJApTHBIX
CUTyalHsX, aJleKBaTHO OLICHUBATh BKJIAJ KaXKIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBAEMON poOIeMbl




11 KIIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

JleMoHCTpHpOBaTh Ha TMpUMEpax poJib W MecTo (UMK B
(GhOpMHUPOBaHUH COBPEMEHHOW HAYYHOW KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOU AEATEIBHOCTH

J'IIO,Z[GIZ, OEJI0CTHOCTb U €AUMHCTBO CI)I/ISI/I‘IGCKOP'I KapTUHLI MUpPa

11.2

Y4YUTBHIBaTh IPAHUIIBI IPUMEHEHUS N3YUYEHHBIX (PU3MUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUUECKUHN 3apsij, siAepHasi MOZEIb aTOMa, HyKJIOHHAs

MO/JIeJIb aTOMHOTO sJIpa MpH pelieHnH pU3nUecKux 3aaad

11.3

PacnioznaBath ¢uszndeckue ABaeHUs (TPOIECChl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB JJIGKTPOJWHAMUKM U  KBAaHTOBOM  (DU3HKHU:
JIEKTPUYECKasi MPOBOJAMMOCTh, TEILIOBOE, CBETOBOE, XUMHYECKOE,
MarHUTHOE€  JEWCTBUA  TOKA,  B3aUMOJCWCTBUE  MArHHUTOB,
AIIEKTPOMArHUTHAS WHAYKLHA, JEHCTBHE MAarHUTHOrO TMOJS Ha
MPOBOJHUK C TOKOM H JIBIDKYIIUHCS 3apsj, SJEKTPOMAarHUTHBIC
KoeOaHusT W BOJIHBI, TPSIMOJIMHEHHOE paclpoCTpPaHCHUE CBETa,
OTpakeHHe, TpelomieHue, uHTepdepeHusa, audpakaus U
MOJIIPU3aIUs CBETa, AUCIIEPCHUs cBeTa, (OTOAIEeKTpudeckuil 3hdexT
(botorddexT), cBeTOBOE NMaBieHHWE, BO3HUKHOBEHHE JHMHEHYATOTO
CIIEKTpa aroMa BOJOPOJA, €CTEeCTBEHHAss W HCKYCCTBEHHAs

pPaanoOaKTUBHOCTDb

11.4

OnucelBaTh M3y4YEHHbIE CBOMCTBA BEIECTBA (BJIEKTPUUYECKUE,
MarHuTHBIE, ONTUYECKHUE, DJIEKTPUUECKYIO IIPOBOIUMOCTD Pa3INYHBIX
cpel) ¥ DSICKTPOMAarHUTHBIE SBJICHUS (MIPOLIECCHI), HCIOIb3YS
¢busznyeckue BENWYMHBI: OJEKTPUYECKUN 3aps], cuila ToKa,
AIIEKTPUYECKOE  HAMpPSIKEHHE, DBJIEKTPUUECKOE CONPOTHUBIICHUE,
pasHocTh noteHuuanos, 3JC, paboTa Toka, HHAYKIHUS MarHUTHOTO
nosist, cuna Awmmnepa, cuna JlopeHua, WHAYKTUBHOCTh KaTyILKH,
SHEPrus JIEKTPUUECKOr0 M MAarHUTHOIO MOJIeH, MepuoJ U 4acToTa
KoJIeOaHUH B KOJIeOaTeIbHOM KOHTYPE, 3apsi/i M CHJIa TOKa B ITpOIecce
FapMOHUYECKUX  3JEKTPOMAarHUTHBIX  KojeOaHWi,  (oKycHoe
pacCTOsTHUE W ONTUYECKas CUJjla JIMH3bL, MIPU ONMHUCAHUM MPABUIBLHO
TPaKTOBaThb (U3NYECKUH CMBICI HCIOJIb3YEMbIX BEJIWYHMH, HX
0003HAUeHHUsI W EAWHUIIBI; YKa3blBaTh (OPMYIIBI, CBS3BIBAIOIINE

JTAHHYI0 (PM3UYECKYIO BEJTUUUHY C IPYTHMMHU BEJIMYMHAMU




11.5

OnuceiBaTh M3yYEHHbIE KBAaHTOBbIE SIBJIEHHS M  IPOLECCHI,
UCTIONB3YS (PU3MUECKHe BEIWYMHBI: CKOPOCTH 3JEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M 4acTOTa CBETAa, YHEPIHs U UMIYJbC (POTOHA,
NIEPUOJ TI0Jypaclaia, JHEPTUs CBA3U aTOMHBIX sJI€p; IPU OITMCAaHUU
NpaBUIbHO TPaKTOBaTh (U3UUYECKUH CMBICI  HCIHOJIb3yEMbIX
BEJIMYMH, WX OOO3HAYEHHUsS W EIWHUIBI, YKa3bIBaTh (OPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEIWYMHY C JPYTUMHU

BCIIMYMHaAMM, BBIYUCIIATH 3HAYCHUC (bI/ISI/I"IeCKOﬁ BCINMYHUHBI

11.6

AHanu3upoBaTh (pU3MYECKHE NPOLECChl M SBJICHUS, HCIOJIb3YA
busznyeckue 3aKOHBl M OPUHLOUIBL: 3akoH Oma, 3aKOHBI
MOCJIEIOBATEIBPHOTO ¥ TAPAJUICTHLHOTO COCIMHEHUS! TPOBOTHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 2JIEKTPOMarHUTHOW MHIYKIIUH, 3aKOH
OPSMOJIMHEMHOTO PACIpPOCTPAaHEHUsI CBETA, 3aKOHBl OTPAXKECHUS
CBETAa, 3aKOHBI MPEJIOMIICHHUS CBETa, ypaBHEHHE OWHINTEWHA s
doTodrddexra, 3aKOH COXpAHCHHUS DSHEPTUM, 3aKOH COXPAHEHUS
UMIIYJIbCA, 3aKOH COXPAHEHMS OJIIEKTPUUYECKOTO 3apsiia, 3aKOH
COXpPAaHEHHS MacCcoBOTrO 4Mcia, HocTyinatel bopa, 3akoH
pPaAMOaKTUBHOTO pachajga; 0Opu ATOM pa3iudyarbh CJIOBECHYIO
(bopMyITMPOBKY 3aKOHA, €T0 MATEMATHUECKOE BEIPAKEHHIE U yCIOBUS

(rpaHH1IBI, 00JIACTH) TPUMEHHUMOCTH

OHpG}ICJ’IﬂTL HalpaBJICHUEC BCKTOpa HWHAYKIHWKW MAarHuTHOI'O II0JIA

IIPOBOJHMKA C TOKOM, cHibl Amnepa u cuiibl Jlopenna

11.8

CtpouTh ¥ ONHUCHIBATH M300paKEHHUE, CO37aBA€MOE TUIOCKUM

3€pPKaJIOM, TOHKOW JINH301

11.9

BBITIOTHATE SKCIEPUMEHTHI 110 UCCIIETOBAaHUIO (PH3UUECKUX SBICHHUHA
U TIPOLIECCOB C UCIOJB30BAHUEM TNPSMBIX U KOCBEHHBIX M3MEPEHU;
npu 3ToM GOpMyIHUPOBaTh MpobiaeMy (3agady) U TUIIOTe3y Y4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  HPEII0KEHHOTO

000pyIOBaHUS, IPOBOAUTE OIBIT ¥ (POPMYIIMPOBATH BHIBOIBI

11.10

OcyuiecTBisATh MNPSIMbIE U KOCBEHHBIE H3MEpeHUs (U3NUECKUX
BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJBHBIA CIIOCOO M3MEpPCHHS U

HCIIOJB30BaTh U3BCCTHBHIC MCTOJbI OLICHKHU HOFpCH.IHOCTGﬁ I/IBMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PH3UUECKUX BETMYMH C HCIIOJIb30BAaHHEM
OpSIMBIX M3MEPEHUI; IPU OSTOM KOHCTPYHUPOBAaTh YCTAHOBKY,
bukcUpoBaTh peE3yNbTaThl MOTYYECHHONW 3aBUCHUMOCTH (U3UUYECKUX
BEJIMYMH B BUJIE TaOIUI U TpauKOB, JeJ1aTh BHIBOABI 110 Pe3yJibTaTaM

HUCCICIOBAaHUA

11.12

CoOmtonaTe mpaBuia 0€30MacHOrO TpyAa TMPU MPOBEACHUH




UCCIEOBAaHUNH B paMKax y4eOHOro »sKclepuMeHTa, yudeOHo-
MCCJIE0BATEIbCKON U MTPOECKTHOM JIEATEIIBHOCTH C UCIOJIb30BAHUEM

U3MEPUTENbHBIX YCTPONUCTB U 1a00paTOpPHOro 000pyI0BaHUS

11.13

Pemate pacuérHple 3a1auu ¢ SIBHO 3aJlaHHON (PU3MYECKON MOJIEIbBIO,
UCTIONB3Ysl (PU3NYECKHe 3aKOHBI M MPUHLUIBI; HA OCHOBE aHAJIN3a
yCIOBHMS 3aJaud  BBIOMpaThb (U3UYECKYI0 MOJIENb, BBIIEIAThH
(buznyecKkue BeIUUUHbI U GOPMYJIbI, HEOOXOIUMBIE JIIs €€ pelieHuUs,
IPOBOAMTH pacuy€Tbl M OLEHUBAaTh PEAJbHOCTb IOJYYEHHOTO

3HaA4YCHUA (I)H3H‘-ICCKOﬁ BCIIMYHHBI

11.14

Pemats Ka4C€CTBCHHBIC 3aga4u: BBICTPAanBaTh JJOTHYCCKH
HCIIPOTHBOPCUYUBYIO LICTIOYKY paccyxcneHI/H‘/'I C OHOpOﬁ Ha U3YUYCHHBIC

3daKOHBI, 3dKOHOMCPHOCTHU U (1)I/IBI/I‘I€CKI/IC SIBJICHUA

11.15

Vcnonb3oBaTh MpU pelIeHUMH Y4YeOHBIX 337a4 COBPEMEHHBIE
MH(QOPMALIMOHHBIE TEXHOJIOIMM JJsl IOMUCKA, CTPYKTypUPOBaHMS,
MHTEPIPEeTallUd U NPEACTaBICHUsS y4eOHOW M HAy4YHO-IOIMYJISIPHOMN
UH(POPMALINH, TIOTYYSHHOW U3 PA3IMYHBIX UCTOYHUKOB; KPUTHUECKU

AHAJIM3UPOBATDH MMOJTYy4YaCMYHO I/IH(I)OpMaI_II/IIO

11.16

OOBSICHATH MPUHIUIBI ACWCTBUS MAIlUH, MPHOOPOB M TEXHUYECKHX
YCTPOWCTB; paziavyaTh YCJIOBUS MX O€30IacHOTO HCIOJIb30BAHUS B

IIOBCEIHEBHON XU3HU

11.17

[TpuBOANTE MpHUMEpPHI BKJIAZa POCCUUCKUX U 3apyOCKHBIX yUEHBIX-
(HU3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE NTPOLIECCOB OKPYKAIOILEr0

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TeOpeTUUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HH JUIsi  oOecriedeHrsi O€30MacHOCTH TpuU  OOpalieHuu ¢
npubopaMM W TEXHUYECKUMH YCTPOHCTBaMHU, sl COXpaHEHHUS
3MI0OpPOBbS M COONIOJIEHUS HOPM SKOJOTHYECKOro TIOBEIEHUS B

OKpYXarollei cpeae

11.19

PaGoTath B rpymme ¢ BBIMOJHEHHEM Pa3IUYHBIX COIMAIBHBIX POJICH,
IUIAaHUPOBaTh ~ pabOTy  TPyNMbl, PalUOHAIBHO  PACHpPENeNsiTh
00s3aHHOCTM U TUIAHUPOBATH JIEATEIBHOCTh B HECTaHAAPTHBIX
CUTyallWsIX, a/IeKBaTHO OICHMBATh BKIIAJ KaXKIOTO M3 YYaCTHUKOB

TPYMIIBI B pEllIEHHE paccMaTpuBaeMoi MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
pa3nena

Konx nposepsiemoro
3JIeMeHTa

HpOBepﬂeMme JIEMEHTBI COACPKAHUA

OU3NKA 1 METOAbBI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npuponae. Hayunbie
METOABl TO3HAHUS OKPY’KAIOIIEro MHpa.
Ponp skcnepuMeHTa M TEOpUM B MpOLIECCE

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pU3MKeE

1.2

MopenupoBanue (QU3NYECKUX SBICHUN U
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
@u3NYeCcKre 3aKOHbl M TEOpUH. [ paHUIIbI
NPUMEHUMOCTH  (U3WYECKUX  3aKOHOB.
[Ipunmun cootBercTBUs. Ponb u  mecto
¢u3ukn B (QOPMHUPOBAHUM COBPEMEHHOM
HAy4YyHOM KapTHUHBI MHUpA, B MNPAKTUYECKOH

NEATEILHOCTH II0AeH

MEXAHUKA

KMHEMATHKA

2.1.1

Mexannueckoe JBUKEHUE.
OTHOCHTEIHHOCTE MEXaHUYECKOTO

nBuxeHust. Cucrema orcuéra. TpaekTopus

2.1

[Tepemerienue, CKOpOCTh (CpeHsIsE CKOPOCTb,
MTHOBEHHAsi  CKOPOCTh) W  YCKOpPEHHUE
MaTepuaibHOM TOYKH, MX MPOEKIUU Ha OCHU
CHUCTEMBI KOOpP/IMHAT. Crnoxenue

NIEPEMELLEHUI U CI0XKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBUKEHUE. I'paduxu
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH,
YCKOpEHUS, NyTd W TepeMelIeHus

MaTepHaHBHOﬁ TOYKHU OT BPECMCHHA




CBobomHOe majienne. Y CKopeHue

CcBOOOIHOTO MMaJCHUSA

Kpusonuneiinoe nBuxkenue. PaBHOMepHOe
JBWKEHHE  MaTepUalIbHOM  TOYKH IO
OKPY’KHOCTU. YTIJIOBasi CKOpPOCTb, JIMHEHHAas
CKOpOCTb. [Iepuon u 4acToTa.

I{eHTpOCTpEMUTENBHOE YCKOPEHUE

TexHuyeckue  yCTpOWCTBA:  CHUAOMETD,
JIBUKEHHE CHaps/IOB, IEMHbIE U pEMEHHbBIE

neperayu

IIpaxTHueckue paboThI. N3mepenune
MIHOBEHHOM  ckopoctd.  HMccimenosanue
COOTHOULICHUS MEKIY IIyTSMH, IPOUIEHHBIMU
TEJIOM 3a  IIOCJIEOBATEIbHBIC  PaBHBIC
IIPOMEKYTKHU BPEMEHHU pu
PaBHOYCKOPEHHOM JIBUKEHUHM C HaydajJbHOU
CKOpPOCTBIO, paBHOW Hymo. H3ydyenue
JABOKCHUA 1HIapHKa B BSI3KO KHUIOKOCTH.
W3yuenne [BUKEHUS Tesla, OpPOILIEHHOTO

TOPU30HTAJIBLHO

2.2

JTMHAMUKA

2.2.1

IIpunnun  otHOocuTensHOCTH  [anmnes.
IlepBbit 3axkoH HerooToHa. MHepuuanbHbIE

CHUCTEMEI OTCUETA

222

Macca Tena. Cuna. Ilpunuun cynepno3uuuu

CHII

223

Bropoii 3akoH HerotoHa s MarepuanbHON
TOYKM B HMHEPLUAIBHOW CHUCTEME OTCUYETa
(MCO). Tperuit 3akoH HproToHa pans

MaTCpHaAJIbHBIX TOUCK

224

3akoH  BceMupHoro  TaroreHus. Cuia
Tsokectu. [lepBas KocMuueckas CKOpOCTb.

Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHUS
CKOJBKEHUSI M CHJla TPEHUS  TOKOS.
Koaddumuent tpenns. Cusnia cOnpoTUBICHUS

IpUu ABUKCHUU TCJIa B JKUAKOCTU HUJIU ra3ec

2.2.7

HOCTyHaTCJ'IBHOe 1 BpalllaTCJIbHOC ABUKCHUC

a0CoOJIIOTHO TBEPIOTO TEIa

2.2.8

MOMEHT CUJIbI OTHOCUTEIIBHO OCH BPAILICHUS.
I1;meyo cumel. Y ciioBUS paBHOBECUS TBEPAOTO
texa 8 1ICO

229

TexHuueckrne yCTPOMCTBA: MMOIUIUITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CIIYTHHUKOB

2.2.10

[TpakTnyeckue paboThl. M3yueHue ABUKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH MOJ
JieficTBUEM HecKoNbKuX cuil. MccnenoBanue
3aBUCUMOCTH CUJI YIIPYT'OCTH, BOSHUKAIOIIUX
B AedopMupyemMoil NpyXKUHE U PE3MHOBOM
oOpa3ue, OT BeIMYMHBI HX Jedopmanuu.
HccnenoBanue yCIOBUH paBHOBECHs

TBEPOrO Tella, UMEIOIIETO OCh BPALCHUS

23

3AKOHBI

COXPAHEHUA B MEXAHUKE

23.1

NMiynsCc MaTtepuanbHOM TOYKH, CHCTEMBI
MaTepuanbHbIX TO4YeK. HMmmynsc cunsl u

HN3MCHCHHNEC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss wummyisca B HCO.

PeakTuBHOE NBH)KEHHE

233

Pabora cuiiet

234

MOoOIIHOCTD CHIIBI

235

Kunernueckas OHEPIUsiA MaTepHaHBHOﬁ

TOYKHU. TeopeMa 0 KHHETUYECKON IHEPTUU

2.3.6

[TorenumansHas »sHeprus. IloreHunanbHas
SHEprus yIpyro nehopMUPOBaHHOU
npykuHbl. [loTeHIManbHasgs H3HEPrus Tena

BOJIM3H IIOBCPXHOCTH Semin

2.3.7

IToTeHuanbHble U HEMOTEHIMAILHBIC CHUJIBI.




CBs13b pa6OTBI HECIMMOTCHIHMAJIBHBIX CHUII C
NU3MCHCHHUEM MEXaHU4YeCKOMH OHCPIrun
CHCTCMBI TECII. 3aKkoH COXpaHCHUA

MEXaHHUYECKOI OHCPIrun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
30 TexHUuecKkue ycTpoicTBa: JBUKEHUE paKeT,
o BOJIOMET, KOTIEP, IPY>KUHHBIN IMHCTOJIET
[TpakTueckue paboThl. M3yueHue cBs3u
5310 CKOpOCTEH Tel Tpu HEYNpyroM yaape.

UccnenoBanme cBsi3u  paboOTBl  CHIIBI  C

W3MEHEHHEM MEXaHHMYSCKOMN OHCPIUU TCJIa

MOJIEKYJIAPHAS ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPUU

3.1.1

OCHOBHbBIE  TIOJIOKEHUST  MOJIEKYJSIPHO-
KUHETUYECKON TEOPHHU. BpoyHoBckoe
neuxenne. uddysusa. Xapakrep ABHKEHUS

u BSaI/IMO}IeI\/'ICTBI/IH YJacCcTHll BEUICCTBa

Mogenu cTpoeHus ras3oB, KUIKOCTEH U
TBEPABIX Tel U OOBSCHEHUE CBOWCTB

BCIIIECTBA HA OCHOBE ATHUX MOJICIICH

Macca wmonekyn. KomnuecTBo BemiecTsa.

[TocTostHHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Llenscus

Mogens  upeansHoro rasa. OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOM

TCOpHU UACATBHOI'O rasa

AbGcomoTHas TeMIiepaTypa Kak Mepa cpegHen
KHHETUYECKOU SHEPrUu TEIIOBOTO
nBWKeHHs vactul rasa. lllkana temmneparyp

KenpBuna

VYpaBuenue Knaneiipona — MeHaeneesa.

3akoH J/lanmpToHA

I"a30BbI€ 3aK0HBI. M30mpoLIECCHI B HACATBHOM




ra3€ C IMMOCTOAHHBIM KOJIMYECTBOM BCUICCTBA:

U30TepMa, U30X0pa, n3odapa

TexHuueckue  ycTpoOWCTBA:  TEPMOMETD,

O6apomeTp

3.1.10

[TpakTnueckue pabotel. M3Mepenue macchl
BO3JlyXa B KJIacCCHOM KomHare. MccnenoBanue
3aBUCHUMOCTH MEXIY rnapaMmeTpamu

COCTOSAAHUSA pa3pCIKECHHOTO Ira3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepMO,[[I/IHaMI/ILIeCKaH cucTeMa. BHYTpeHHH}I
SHEPIUa TGpMO}IHHaMH‘IGCKOfI CHUCTEMBI H

CII0CO0BI €€ N3MEHEHU

322

KonunyectBo TemnoTs! 1 paboTta. BHyTpeHHss

SHEPTHA OAHOATOMHOI'O NACAJIIBHOT'O ra3a

3.23

Bunapl Temonepenayn: TEMIONPOBOIHOCTD,
KOHBEKLHUs, U3ayueHue. TermoéMKocTh Tena.
VYenpHas TEIUIOEMKOCTH BelecTBa. Pacuér

KOJIMYCCTBA TCTJIOTHI IIPH TCILIONCPCAavuC

3.24

IlepBb1it 3aKOH TEPMOJIUHAMUKH.
IIpumeHeHne [IepBOro 3aKOHA
TEPMOAVHAMUKHU K U30IPOLECCAM.

I'padmueckas uHTepnperanus paboThl ra3a

3.2.5

TemmoBble MammHbl. [IpuHIMOBL AEHCTBUS
TeruI0BbIX MamuH. [IpeobpazoBanus sHeprun
B TewIOBbIX MammHax. Koaddumument
nosiesHoro aewictBus  (mamee —  KIIJI)

temioBoi mamuHebl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOAVHAMUKH.
HeoOpatumocTh TIpoIIECCOB B MPHUPOIC.
TermnoBele  ABUTATEIN. DKOJIOTHYECKUE

HpO6JIeMBI TCIIOOHCPICTUKHU

3.2.7

Texuuueckue YCTpOﬁCTBaZ JABUT'aTCIIb

BHYTPEHHETO CropaHus, OBITOBOM

XOJIOJUJIbHUK, KOHAUIITHOHED




3.2.8

[IpakTrnueckue paboThlI. N3smepenune

YAEIBbHOM TEIIOEMKOCTH

33

ATPETATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE I[TEPEXO/IbI

3.3.1

[TapooOpazoBanue u KOHJIeH CaIIUs.
Ucnapenne m xunenwe. YaenbHas TeIUioTa
napooOpazoBaHMUsL. 3aBHCHUMOCTD

TEMIICPATYPbl KUIICHUSA OT JaBJICHHUA

332

AOCOMIOTHAA W OTHOCHUTENbHAA BIIAXHOCTH

Bo3ayxa. HacelmenHslii map

3.33

TBépnoe  Teno. Kpucrammmueckue u
aMmopdHbIe Tenma. AHHU3ZOTPONHS CBOWCTB
KpPHUCTAJIJIOB. Kunxue KPUCTAJLJIBL.

CoBpemeHHbIe MaTepuaibl

334

[InaBnenne w Kpucramauzamus. Y ejlbHas

TCIJIOTA IIJIaBJICHU . CY6JII/IMaLII/IH

3.35

ypaBHeHI/IC TEIUIOBOro OajaHca

3.3.6

TexHuyeckue yCTpPONCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP, TEXHOJOTUHU
II0JIyYEHUs] COBPEMEHHBIX MAaTEPHUAJIOB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTUN

3.3.7

IIpakTHueckue paboThLI. N3mepenune

BJIA’JKHOCTH BO31yXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

OnexkTpu3anus Tel. OJEKTPUYECKU 3aps.

JIBa B SNIEKTPUUECKUX 3apsIIOB

IIpoBoHUKY, JTUDJIEKTPUKU "

MMOJIYIIPOBOAHUKHU

4.1.3

3akoH COXpaHCHMU:A DJICKTPHUICCKOI'O 3apsaa

4.1.4

B3aumopeiictBue 3apsanoB. 3akoH Kynona

Onexrpuueckoe  mnose.  Hanpsox€HHOCTB
JIEKTPUUECKOIO OJIA. [TpuHnun
cynepnosuuuu. JIuHMM  HanpsHKEHHOCTH

SJICKTPHUYCCKOTIO ITOJIA




PaGota cHiI 37IEKTPOCTATHYECKOTO OIS

IToTenuuan. Pa3HOCTh MOTEHIIMAIOB

[IpoBOIHUKY U IUPTEKTPUKH B MOCTOSSHHOM
aleKTpudyeckoM moje. JuanexTpuyeckas

MMPOHUITACMOCTDb

ONEeKTPOEMKOCTD. Konpencarop.
ONeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.

3Hepr U 3apsSIPKCHHOTO KOHACHCATOpa

TexHudyeckue yCTpOWCTBA:  3IEKTPOCKOII,
EKTPOMETP, INIEKTPOCTATHYECKAs 3allUTa,
3a3eMIICHHE AIIEKTPONIPUOOPOB,

KOHJIEHCATOp, KCEPOKC, CTPYUHBIN TPUHTED

4.1.10

[IpakTnueckue paboThI. N3mepenune

BHGKTpOéMKOCTI/I KOHACHCATOpa

4.2

[NOCTOSHHBIM SJTEKTPUYECKUN TOK. TOKU B PA3JIMYHbBIX

CPEJIAX

YcmoBus CyICCTBOBAHUSA IIOCTOSHHOI'O

4.2.1 AJEKTPUUECKOIO TOKAa. VCTOYHHMKM TOKa.
Cwuia Toka. [TocTosTHHBIN TOK
422 Hanpsokenune. 3akon Oma 17151 yyacTka 1enu
423 DJIEKTPUUYECKOE COMPOTUBIIEHUE. Y IeTbHOE
o CONPOTHUBIICHUE BEIIECTBA
424 IlocnenoBarensHoeE, napajuieiabHoe,
o CMEIIaHHOE COETMHEHNE TTPOBOIHUKOB
Pabota snextpudeckoro Toka. 3akoH [xoyms
4.2.5
— Jlenna
4.2.6 MOIHOCTh 3NEKTPUUECKOTO TOKA
anekTpoaBwkymas cuia (gamee — DJIC) u
427 BHYTPEHHEE  COMPOTUBIECHUE HCTOYHHKA
o ToKa. 3akoH Oma ansi MOJHOM (3aMKHYTOM)
anekTpudeckoit nenu. Kopotkoe 3ampikanme
DJIeKTpOHHAsT  MPOBOAUMOCTH  TBEPIBIX
4.2.8 METaJUIOB. 3aBHCHUMOCTb  COINPOTHUBJIECHUS

METaJIJIOB oT TEeMIIePaTypBHl.




CBepXIpoBOIUMOCTh

4.2.9

DJIEKTpUYECKUl TOK B BakyyMme. CBOMCTBa

9JICKTPOHHBIX ITYYKOB

4.2.10

[TosrynpoBOAHUKH. CobcTBeHHas u
pUMECHas MIPOBOAMMOCTh
NOJIyIpOBOIHUKOB. CBOMCTBA p-n Mepexoa.

[TorynpoBOTHUKOBBIE TPUOOPHI

4.2.11

ONeKTpUYecKuid TOK B DIIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOoLraIusl.

DIIeKTpOnun3

4.2.12

DIIeKTPUIECKUI TOK B rasax.
CaMoCTOATENBHBII U HECaMOCTOSATENbHbBIN
paspsia. Pa3nuuHbie TUTTBI CAMOCTOATEIBHOTO

pa3psiaa. Mounus. [1nazma

4.2.13

TexHuueckue  yCTpOMCTBA:  aMmIEpMETD,
BOJIBTMETP, peocTar, HCTOYHHUKHN TOKa,
AIIEKTPOHArpeBaTEIbHbIE npudopsHl,
AIIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETP  CONPOTHUBIICHMS, BaKYyMHBIN
IUOJl, TEPMHUCTOPl U  (POTOpPE3UCTOpHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ Auoa, raJJbBaHHUKa

4.2.14

IIpaxTueckue paboTHI. N3yuenune
CMEIIAHHOTO COEJMHEHHS PE3UCTOPOB.

N3mepenne OJIC HMCTOYHHMKA TOKAa M €ro
BHYTpeHHero comnpotusieHus. Habmronenue

9JICKTPOJIN3a

11 KJIACC

Kon
pa3nena

Koanposepsiemoro
3JIeMeHTa

HpOBepHEMLIe IJIEMEHTHBI COACPKAHUA

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAY KN A

4.3

43.1

IlocrostHHBIE MarHuThHl. B3amMmonencTBue




IIOCTOSIHHBIX MarHuToOB

432

MaruautHoe mone. BekTtop MarHUTHOM
MHAYKIMU. [IpuHIMO — Ccynepno3uuuu.
JImann marauTHOM MHAYKuuu. KapruHa
JIMHUM  MarHUTHOM HMHIAYKLUU  IIOJIS

IIOCTOSIHHBIX MarHuTOB

433

MarautHoe T0JIe TMPOBOJHUKA C TOKOM.
KapTtuna nuHMiA MO JIMHHOTO MPSMOTO
MIPOBOJHMKA M 3aMKHYTOTO KOJIBIICBOTO
MPOBOJAHMKA, KATYIIKU C TOKOM. OTBIT
Opcrena. BzaumoaeicTBue MpoBOIHUKOB

C TOKOM

434

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE

4.3.5

Cuna  JlopeHuma, €€ Moaynb H
HarpaBjeHue. JIBWKeHue 3apsyKeHHON
YaCTHUILbI B OJHOPOAHOM MarHMTHOM IIOJIE.

Pa6ota cuel Jlopennia

4.3.6

SIBiIeHME IIEKTPOMArHUTHOW HHAYKIWH

4.3.7

[ToTok BeKTOpa MarHUTHOW MHTyKIIHMH

4.3.8

2J1C WHIYKITWU. 3akoH

ANEeKTpOMarHuTHOU nHAyKnu Papanes

4.3.9

BuxpeBoe anexrpuueckoe mnose. OJIC
HHAYKOWHU B HNPOBOJHHUKE, IABMIKYIIEMCA
MOCTYTATEIBHO B OJIHOPOJTHOM

MAargsuTHOM II0JI€

4.3.10

[IpaBuio Jlenna

43.11

NHIYKTUBHOCTD. SIBnenune

camonnaykiuu. JJ1C camonHyKuuu

4.3.12

BHCPFI/IS{ MAarauMTHOIO TIIOJIA KaTyHlKu C

TOKOM

4.3.13

DNEKTPOMAarHUTHOE T0JIe

4.3.14

TexHuueckne yCTpPONCTBA: IIOCTOSTHHBIE
MAarHuThbl, AJIEKTPOMArHUTBI,

QJICKTPOABHUI'ATCIIb, YCKOPUTCIIN




OJIEMCHTApPHBIX YacCTull, HWHAYKIOHOHHAA

11€Yb

4.3.15

IIpakTrueckue paboTHI. N3yuenune
MAarHuTHOTO TIOJII KaTyIIKH C TOKOM.
HccnenoBanue ACUCTBUSA  ITOCTOSTHHOTO
MariuTa Ha  paMKy €  TOKOM.
HccnenoBanue SIBIICHUSA

3JIEKTPOMATHUTHON UHIYKIIHH

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarensHasts cucrema. (CBoOOmHBIE
Konebanus. ['apMoHUYecKue KoIeOaHMUs.
[lepwion, wacrorta, ammumrtyna u (dasa

KoJieOanui

5.12

[IpyxuHHBIA MasTHUK. MaremMaTu4ecKui

MasATHHK

VYpaBHEHHE TapMOHUYECKUX KOJICOAHUH.
Kunematnueckoe ¥ AMHaAMUYECKOE

OITMCAaHUE KOJIEOATEIHLHOTO IBHKEHUS

[IpeBpanienue SHEPIUH pu
rapMOHUYECKUX  KoinebaHuax.  CBs3b
aAMIUTUTY B KoJieOaHui HUCXOOHOMN
BEJTMYHHBI C aMIUTUTYIaMU KoJieOaHui e

CKOPOCTH U YCKOPEHUs

Konebarenbubiii  koHTYp. CBOOOMHBIE
3JIEKTPOMAarHUTHbHIE Kose0aHus B
UAeaIbHOM  KOJEOATEIIbHOM  KOHTYDE.
AHanoruss Mexay MeXaHH4YEeCKUMHU U
AIEKTPOMAarHUTHBIMU KOJI€0aHUSMHU.

®opmyina Tomcona

5.1.6

3akoH COXpaHCHHA SHCPIruu B HACAJIbHOM

KOJIeOaTeIbHOM KOHTYPE

BI:IHY)KI[CHHBIC MCXaHUYCCKUC

kojiebanus.  Pesonasnc. Pezonancuas




KpuBas. BI)IHY)KJIGHHI)IC

QJICKTPOMArHuTHBIC KOJIeOaHHUS.

5.1.8

Ilepemennbiii  Tok. CuHYCOUAANBHBIN

IIEPEMEHHBIN TOK.

MomHocTb IIEPEMEHHOT0 TOKa.
AMIITUTYTHOE U IEHCTBYIOIIEE 3HAUCHUE

CHJIbI TOKA W HAIIPSIHKCHUSA

5.1.10

Tpancdopmarop. [IpousBoxacTso,
nepefaya U NoTpedsieHHe AIEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PUCKH MpU
IIPOU3BOJCTBE JJIEKTPUUYECKON DHEPIHM.
KynsTypa HCIIOJIb30BAHUS

QJICKTPOSHEPIUU B MMOBCEAHEBHOM KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicMorpad,
AIEKTPUYECKUI 3BOHOK, JINHUA

QJICKTpoInepeaavd

5.1.12

[Ipaktuyeckue pabotel. HMccaenoBanue
3aBHCHMOCTH NEPHUOA MaJIbIX KOJIeOaHU
rpy3a Ha HUTU OT JUIMHBI HUTU M MacChbl
rpys3a. MccnenoBanue nepeMeHHOr0 TOKA
B Lenu u3 IIOCJIEI0BATEIILHO
COCIMHEHHBIX KOHJEHCATOpa, KaTyIIKH U

pe3ucropa

52

MEXAHUYECKUE N SJIEKTPOMAI'HUTHBIE BOJIHbI

MexaHndeckue BOJIHBI, yCIIOBUS
pacnpoctpanenus. Ilepmox. CxopocTb
>2 paclmpocTpaHeHHss W JUIMHA  BOJIHBL
[MonepedHbie ¥ NPOIOTBHBIC BOJTHEI
WuTepdepenims u mdpaxius
222 MEXaHWYECKUX BOJH
3ByK. CKOpOCTbH 3BYKa. | pOMKOCTB 3BYyKa.
523 Bricora ToHa. TeM0p 3ByKa
594 DJIEKTPOMArHUTHBIC  BOJIHBI. Y CJIOBHS

HU3ITYyUYCHUS  DJICKTPOMAIHUTHBIX  BOJIH.




B3anmHuas opuentanus BekropoB E, B u

UB 3J'IeKTpOMaFHI/ITHOI71 BOJIHC B BAKYyMC

525

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, TPEeIOMIICHHE, TOIIpH3anus,
mudpakius, unteppepenuus. CKopocTh

OJICKTPOMArdHUuTHBIX BOJIH

5.2.6

[MIxana 2JIEKTPOMATrHUTHBIX BOJIH.
IIpuMeHeHHEe 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBbITY

5.2.7

HpI/IHHI/IHBI PagruoCBA3N WU TCICBUACHUS.
Paﬂnonoxaum{. BHCKTpOMaFHI/ITHOC

3arpsAI3HEHUE OKPYXKAIOLIEH Cpeabl

528

TexHuueckue yCcTpoHWCTBa: MY3bIKAJIBHBIE
UHCTPYMEHTBI, YJIBTPa3ByKOBast
JUArHOCTHKa B TEXHUKE W MEIULMHE,
pagap, paguONpPUEMHHUK,  TEIEBU30D,

aHTeHHa, Tenedon, CBY-neun

53

OIITUKA

5.3.1

[IpsimonuHeitHoe pacnpocTpaHeHue

CBETa B OHOPOAHOM cpexe. Jlyy ceera

532

OTtpakeHue cBeTa. 3aKOHBI OTPAKECHUS
ceera. [locTpoeHre H300pKEHNIA B TIIOCKOM

3epKasie

533

[Npenomnenne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOJIOTHBIN [10Ka3aTellb

MMPEIOMIICHUA

534

Iommoe BHYTPEHHEE OTpaXKECHHE.
[IpenenbHbIl Yoyl NOJHOIO BHYTPEHHETO

OTPaXXCHUA

535

Hucnepcust cBeta. ClOXHBIM COCTaB

oenoro ceera. [{Ber

5.3.6

Cobuparoryue M paccerBaroNIUe JUH3BI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHE U

OIITHYCCKaA cHhlia TOHKOH JIMH3BI.




[TocTpoenue M300paxeHui B
COOMpAIOIIMX U PAcCEUBAIONIMX JIMH3AX.
dopmysia TOHKOH JIMH3BI. Y BEIWYEHHUE,

JTaBaeMoe JUH30H1

5.3.7

Hp CICJIbI MMPUMCHUMOCTHU

F€OMETPUYECKON ONTUKH

53.8

WNntepdepentius cBera. KorepeHTHbie
WUCTOYHUKUA.  YCIOBUS  HaONIOACHUSA
MaKCHUMYMOB " MHUHUMYMOB B
UHTEP(PEPEHITMOHHON KapTHHE OT JBYX

CI/IH(l)a3HI)IX KOTCPCHTHBIX HCTOYHUKOB

539

Hudpakumst  ceera.  JudpaxmumoHHas
pemérka. YciaoBue HaOMIOACHUS TIIaBHBIX
MaKCUMyMOB npu MaJieHuU
MOHOXPOMaTH4YECKOTO CBeTa Ha

TUQPPAKIUOHHYIO PELIETKY

5.3.10

[Tonspusanus ceera

5.3.11

TexHudeckne yCTpOMCTBA: OYKH, JIyIa,
¢doroanmnapar, MPOEKLUUOHHBIA ammapar,
MHKpPOCKOII,  TEJECKON,  BOJOKOHHAs
ONTHKA,  JAU(paKIHOHHAs  peméTka,

MOJIIPOU T

53.12

[Ipaktuueckne  pabotel.  M3mepeHue
nokasareJs npenomienus. Mcciaenosanue
CBOWCTB  M300paXeHMH B  JIMH3AX.

Habmonenue aucnepcun cBera

RJIEMEHTAHI CIIELITUAJIbHOM TEOPUU OTHOCUTEJILHOCTH

FpaHHHH NMPpUMCEHUMOCTU KJIAaCCUYECKOM

MEXaHUKH. [TocTynater TEOPHUH
6.1 OTHOCUTEIHLHOCTH: WHBAapUAHTHOCTh

MOMYJiSI CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA
62 OTHOCHUTEIILHOCTD OJITHOBPEMEHHOCTH.

321MCZ[JI€HI/IG BPpEMCHHM MW COKpallCHUC




JJIWMHBI

6.3

DHEprusi ¥ UMITYJIbC CBOOOTHOM YACTHUIIBI

6.4

CBsi3p Macchl C PHEpPrued M UMITYJIbCOM
CBOOOJHON 4YacTUIBl. DHEPrus IMOKOs

CBOOOIHON YaCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

3JIEMEHThI KBAHTOBOM OITTUKU

7.1.1

@®otonbl.  dopmyna [lmanka  cBsA3M
SHEpruu (OTOHA C €ero 4YacTOTOW. DHeprus

Y UMITYJIbC (POTOHA

OTtkpbiTHE u UCCJIEIOBAHNE
dbotoadpdexra. OmpiTer A.I'. CroneTona.

3akoHsl poTtodddexra

YpaBHeHue OHHIITERHA I
dboroadpdexra.  «KpacHas  rpaHunan

dororddekra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenena

7.1.5

XUMHYECKOE NEeMCTBUE CBETA

Texuuueckue ycTpoiicTa: (GpoToreMent,
dboTomaTyuk, COJIHEUHAs Oatapesl,

CBETOONO

7.2

CTPOEHUE ATOMA

7.2.1

Monens atroma Tomcona. OnbITEI
Pezepdopaa mo uccrienoBaHnu0 CTPOSHUS

aroma. [limanerapHas Mozenb aToma

7.2.2

IToctymater  bopa.  Uznyuenme u
norjouieHue (GOTOHOB TIpU  TEpexoe
aTOMa C OJHOrO0 YpPOBHS SHEPruM Ha
npyroi. Bumger  cnektpoB.  CrHektp

YPOBHEW 3HEPIrUH aTOMa BOAOPOJA

7.2.3

BonHoBrle cBoWcTBa 4dacTHIl. BOJHEBI f€

bpoiisns. KopnyckynsipHO-BOJIHOBOM

ayanusM. Jludpakuus 5>IeKTpOHOB Ha




KpHCTaiax

7.2.4

CrioHTaHHOE U BBIHYXACHHOC U3JTYy4YCHHC.

VY CTpoiCTBO M MPUHIIMIT pabOTHI J1a3epa

7.2.5

TexHuueckue yCTpoNCTBa: CIIEKTPAJIBHBIN
aHaJIn3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIH

KOMIIBIOTED

7.2.6

[Ipaktuyeckne pabotel. Habmogenue

JINHEMYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoapl HaOMIOIEHUS € PETUCTpAIUU

QJICMCHTApPHBIX YaCTUIL]

7.3.2

OTKpbITHE PATUOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompenenenuro cocrtaba
pannoakTUBHOTO wu3nmydeHus. CBoiicTBa
anbda-, Oera-, raMma-u3JIy9eHHs.
BnusiHre panuMoakTUBHOCTH Ha JKUBBIC

OpraHU3MBbI

7.3.3

OTkpblTHE  TPOTOHA U HEUTpPOHA.
Hyxionnas mozens siapa I'eilizenOepra —
WBanenko. 3apsin siapa. MaccoBoe 4mciio

saapa. M3oTomsl

7.3.4

Anbda-pacna. ONEeKTPOHHBIN u
MO3UTPOHHBIH  Oera-pacman.  ['amma-
U3NydeHue. 3aKOH  PaJUOAKTUBHOIO

pacmnania

7.3.5

OHepruss CBSI3M HYKJIOHOB B sJIpe.

Snepusie cunbl. Jlepekt Macchl spa

7.3.6

H)IepHBIC peaknuu. I[e.]'[eHI/IC U CHHTC3

saep

7.3.7

Anepubiii  peakrop.  TepMosiaepHsii
cure3. [IpoGiemMbl M  MEpPCHEKTHUBBI
SJIEPHOM  SHEPreTHUKU. OKOJOTUYECKHE

ACIICKTHI HI[CpHOﬁ OHCPICTHKH

7.3.8

BHCMCHTapHBIe YaCTHUIIBI. OTKpLITI/Ie




II03UTPOHA. @yH/1aMEHTAIIbHbIE

B3aHMOJCHCTBUS

7.3.9

TexHuueckue yCTpPOMCTBA:  JTO3UMETP,
Kamepa BuibcoHa, sAIEpHBIM peakTop,

aroMHas bomOa

7.3.10

[Ipaktudyeckue pabotel. HMccaenoBanue
TPEKOB YacTUIL (o TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro Heba. Cospe3aus, sipKue

3Bé3)II)I, IUTIAHETHhI, UX BUANMOC JIBUXXCHUC

8.2

Conueunass cucrema. l[lmaHeTsl 3eMHOU
rpynnsl.  [lmaneTel-rurantel U HX
CHYTHI/IKI/I, KapJ'II/IKOBHe IIJIAHCTEI. Manme

tena CoJIHEYHOH CHCTEMBI

8.3

Connue, dortochepa u armocdepa.

CoHeuHast akTHBHOCTD

8.4

Wctouynuk sHeprun ConHua u 3BE371

8.5

3BE3/bI, MX OCHOBHBIE XapaKTEPUCTUKH:
Macca, CBETUMOCTb, pajJilycC, TeMIepaTypa,
1504 B3aUMOCBSI3b. Huarpamma
«CTIEKTPAJIbHBIA  KJIACC — CBETUMOCTBY.
3BE31bl IVIABHOW  IOCJIEOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY» IS

3BE3/] TTIABHOM ITOCICA0BATECIILHOCTH

8.6

###Par###BuayTpennee cTpoeHue 3BE3L.
CoBpemeHHbIE TIPE/ICTABIICHHS 0
MPONCXOKIeHN U 3Boyoruu CorHIA U

3B€3]1. DTaIbI )KU3HU 3BE3]T

8.7

Mneunsiii Ilyte — Hama ["amakTuka.
CnupanbHass  cTpykTypa  ['anmaktuku,
pacnpenesneHue 3BE34, Ta3a M IBUIM.

Ilonoxenue wu JABHWXKXCHUC COJIHIIa B

lamaktuke. Ilmockas wu  cdepudeckas




HOJICUCTEMBI I allakTHKU

8.8

Tuner ranmakTuk. PaguworamakTHkk H

KBa3apbl. YEpHBIE IBIPHI B JIpax TalaKTHK

8.9

Bcenennas. Pacmupenue BceneHHOM.
3akon XaO6na. Pa3z0eranue ragakTuK.
Boszpact u paguyc BcenenHoil, teopus
bonpmoro B3peBa. Mogens «ropsuen

Bcenennoi». PenukroBoe usiyueHnue

8.10

MacmtabHast  cTpykTypa BceneHHOM.
Meraranaktuka. Hepeménusie npobdiemsl

ACTPOHOMUU




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 10 kirace/ Msxkumes I'.51., byxosues b.b., Corckmit H.H. ox
penaxnueii [TapdentoeBoit H.A., AknronepHoe o6mecTBo «M3marenscTBo
«IIpocseuieHue

» Gusuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentreBoii H.A., AkninonepHoe obmiectBo «M3maTeascTBo
«IIpocsemieHue»

®dusuka. 3agaynuk. 10-11 xmaccel - Peimkesuu A.I1.

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJISA

[TocoOue st yuuteneid, padorarmux no yueOHuky «Pusnka. ba3oBbiii
ypoBeHb. 10 knace» aBropos I'. 5. Mskumesa, M. A. [letpoBoii u ap.
[Tocobue aiist yuurenei, padoraronux no yueOHuky «®dusuka. ba3oBblii

ypoBeHb. 11 knace» apropoB I'. S. MskuimieBa, M. A. IletpoBoii u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

OO6pa3zoBarteibHbIC TIATPOPMBI:

Poccuiickas snekTponnas mkona http://resh.edu.ru

Omnnaiin mkona dokcdopn https://foxford.ru

Yuu.py https://uchi.ru/



