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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBaHus pa3zpab0oTaHa Ha OCHOBE IOJOKEHUH U TPeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMmsl, npeactaBieHHbIX B OI'OC
COO, a Takxe ¢ yu€roM (enepanbHO paboyell HporpaMMmbl BOCIUTAHUSA U
KOHLEMUMU TpenojaBanus yuyeOHoro npeamera «Pusmka» B 00pa3oBaTeIbHBIX
Oopra"usanusax Poccniickon denepanun, peanu3yommux OCHOBHBIE
o0Opa3oBaTeIbHbIE MPOTPAMMBI.

Conepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM M METalpEAMETHBIM pe3yJbTaTaM
oOy4eHHs, a TaKXKe€ YYUTHIBAET HEOOXOAMMOCTb peaU3aluu MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-HAy4YHbIMH Y4YE€OHbIMU mpeaMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE L€ M3y4YeHUs (PU3MKUA HAa YPOBHE CPEAHEro OOLIEro
oOpa3oBaHUsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeJMeTHbIe, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3uke BKIIOYAET:

* IUIAHMPYEMBIE Pe3yJIbTaThl OCBOCHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

e cozepxaHue yueOHoro npeamera «dusmkay mno rogam o0y4eHuUs.

®duzuka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUI 00 okpy:xaromiemM mupe. HIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOIINI
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAesseT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4YEHUSI HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU CBOMCTBAMU WM APYIHX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOM BKJIAaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUU MPUMEHSTH
HAy4YHbIA METO]I MO3HAHHUS IIPU BBIIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHoBy kypca ¢u3ukm s YpOBHS CpEIHEro o0OImero oOpa3oBaHUS
NOJIOXKEH pAX HUACH, KOTOpPBIE MOXHO paccMaTpuBaTh KakK MPHUHLHIBI €0
MIOCTPOCHHS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW MaTepual Kypca (pU3MKH
o0bequHEH BOKpYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIsSeTCA
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus Npeanosiara€T HCMIOJIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMANTA (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHS
bu3nkn ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMamMu.

Hoess npuxnaownoii  nmanpasnennocmu. Kypc ¢dusuku mpegmnosiaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skronocuzayuu peanusyeTcss TOCPEIACTBOM BBEJCHUS JJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKkXe 00CYyXKIACHUs
npo6JieM paloOHAIBHOTO MPUPOIOTIONB30BAHMS U HKOJIOTHYECKOI 0€30MacHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3WKM Ha ypOBHE CPETHEro OOIIEro
oOpa3oBanHus sBISAIOTCS (pusmdeckue Teopuu (HopMHUpOBaHUE MPEICTABICHUN O
CTPYKTypE MOCTPOEHUS (PU3HMUECKON TEOpHH, poiau (GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O TMPUPOJE, TpaHUIIAX
NPUMEHUMOCTH TEOpPHH, JJIsl OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CuCTeMHO-JeSTENbHOCTHBIN TOJIXO0/ B Kypce (DU3MKU peanu3yeTcsl MpexkIe
BCErO 3a CU€T OpraHMU3allud AKCIEPUMEHTATBLHON AESITEIBLHOCTH O0yYarolnuXcCsl.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOpPHBIX padoT,
KOTOpBIE B MIporpamme 1o (usuke oObeIMHEHBI B OOIIMH CITMCOK YYCHUYCCKHUX
pakTUYeCKUx paboT. BhifeneHne B yka3aHHOM IepeyHe J1abopaTopHBIX pador,
NPOBOJAMMBIX JUISI KOHTPOJIE W OIICHKH, OCYIIECTBISETCS y4YaCTHUKaMU
0o0pa30BaTeNpHOTO TMpolecca HUCXOAS M3 OCOOEGHHOCTEW IUTAHUPOBAHHS U
ocHameHus kaOuHera Qusmku. Ilpm dsToM  oOecmeyuBaeTcss  OBJIAJCHUC
0o0y4YaronMMucss yMEHUSIMU TPOBOJIUTh KOCBEHHBIE H3MEPEHHS, HCCIIETOBAHUS
3aBUCUMOCTEN (U3UUECKUX BEJIUYMH M TIOCTAHOBKY OINBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yAENSIETCS PEUICHUIO PACUETHBIX M KayeCTBEHHBIX
3aaad. [Ipu 3TOM 1 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 33/1a4d C SIBHO
3alaHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSITh U3yUYEHHbIE 3aKOHbI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaK U HHTETPUPYS 3HAHUS U3
pa3HbIX pa3zenoB. [[s KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
00OBsSCHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKpPYIKaromIeh
KU3HH, TpeOyrone BBIOOpa (U3UYECKON MOICHH IS CUTyallud TMPaKTHKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY O0OecCledeHn0 Y4eOHOTO Tporecca 0a30BbIi ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeaHEro o0IIero oopa3oBaHus TOJHKEH U3y4aThbCsl B YCIOBUAX
IpEeIMETHOrO0 KaOWHeTa (PUM3MKM WIA B YCJIOBUSX HHTETPUPOBAHHOIO KaOWMHETa
PEIMETOB €CTECTBEHHO-Hay4dHOro Iukia. B kaOunere (Qu3MKM IOMKHO OBITH
HeoOXonuMoe J1labopaTopHOe OO0OpYyAOBaHME JJIS BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (U3HKe YYCHHYECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
000pyoBaHuE.

JlemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH ©  OOECNEeYMBaeT IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAUUWA s
WCCJICIOBAaHMUSI  M3y4YaeMbIX  SBIIGHUH ¥  MPOIECCOB, OMIUPHUYECCKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE I YYEHUYECKHX TMPAKTHUYECKUX pabdboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcsi B pacuére
OJIHOTO KOMILIEKTa Ha JABYyX oOydJaromuxcs. TeMaTHdecKre KOMIUICKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMU 1IEJISIMU U3y4YEeHHS (PU3UKHU B 00111eM 00pa30BAHUHU SIBIISIIOTCS:

e (GopMHpOBaHHE HWHTEpPECa M CTPEMIICHHS OOYYalOIUXCS K HAyYHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIICKTYAIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e pPa3BUTHE MPEJICTABICHUNA O HAYYHOM METOJIe MO3HAHUS U (HOPMUPOBAHKE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSM;

e (GOpMHpPOBAHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTara H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPU3UKH;

e (GopMHpOBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3HUecKuX 3HAaHUHM U HAYYHBIX JJOKA3aTENbCTB;

e (dopMHpOBaHHUE TPEACTABICHUN O PoOJu (HU3UKU JUIS Pa3BUTUS JIPYTUX
CCTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTiwkeHne ATUX Telield 00ecTieunBaeTCsl PEIIeHUeM CISAYIOIMMX 3a1ad B

nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:



e TpHOOpPETeHHE  CHUCTeMbl  3HaHMM 00  0o0mmMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI aCTPO(DU3HKHY;

e (GopMHpOBaHHE YMEHUN TPUMEHITh TEOPETHUYECKUE 3HAHUA IS
0OBbsACHEHHS] (PU3NYECKUX SBJICHUA B TPUPOJAE U I TPUHITHUS
MPAKTUYECKUX PEIICHUH B MMOBCEIHEBHOMN KU3HMU;

e OCBOCHHME CIOCOOOB pEIICHHs pa3IMYHbIX 3aJady C SBHO 3aJaHHOU
dusnyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3/laHne (PU3HIECKON MOJICITH, aICKBATHOM YCIOBUSM 3aJ1auH;

e TIOHMMaHUE (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMUCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJIEHUE METOJAMH CAMOCTOSATEIIbHOTO IUIAHUPOBAHUSA U MPOBEICHUS
bu3HUeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMaIliy,
onpeereHus: JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJbTarta;

e CO3JaHME YCIOBUU JUIsl pa3BUTUS YMEHUN MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wusydenune ¢usuku (06a30BbII ypOBEHb) HAa YPOBHE CPETHETO OOIIETO
obpazoBanust otBoguTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEIO), B
11 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamme 1o (U3MKE TMEpPEeUCHb JIa0OpPaTOPHBIX U
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeNeHUsT J1a0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAUBHUIYaJbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

@dusnka — Hayka o mpupone. HayuHble METOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJSKCnepuMeHTa M TEOPUM B IPOLECCE IO3HAHUA IPUPOBIL.
DKCHEpPUMEHT B (PUBHKE.

MopenupoBanue (pu3nMyecKux sSBJICHUM M TpolieccoB. HayuHble THMOTE3BI.
®duznyeckue 3aKOoHbl U TeOpUH. ['paHulIbl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCUTENBHOCTh MEXAaHWYECKOTO JBUKEHHS.
Cucrema otcuéra. Tpaekropusi.

[Tepemenienue, cKopocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHUE MaTepuajibHOM TOUKH, UX MPOEKIMH HAa OCHU CUCTEMbl KOOPJIUHAT.
CiioxeHne nepeMenieHui 1 CI10KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsMOJIMHEHOe nBrkeHue. ['paduku
3aBUCHMOCTH  KOOPAHMHAT, CKOPOCTH, YCKOPEHHUs, IyTH W TNEpPEeMEUICHUS
MaTepuaJbHONU TOYKU OT BPEMEHH.

CBoOoiHOE TIafieHHe. Y CKOpeHUEe CBOOOHOTO MaIeHUS.

KpuBonunennoe  nBuwxkeHue. JIBMOKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPY>KHOCTH C OCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuon n yactora obpanieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC MTepeavun.

Jlemoncmpayuu

Mopenbs cucteMbl OTCYETA, WILTIOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBHKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3peKEHHOM HNPOCTPAHCTBE.

HaGnronenue aBukeHus Tena, OpPOIIEHHOTO TOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3Mmepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTu pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACICHUS MTHOBEHHOMN
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, NPOMAECHHBIMU TEJIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBUKEHUS IAPHUKA B BA3KOM KUAKOCTH.

N3yuenune aBuxeHus Tena, OpOUIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun  otHocutensHOocTH  ['anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHple CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoil 3akon HeroToHa
JUI MaTepUagIbHOU TOUKU. Tpernit 3akoH HproTOHA 1711 MaTe€pUaIbHbIX TOYEK.

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

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

Tpenue. Buasl Tpenus (mokosi, cKoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOIBKEHHUS U cuiia TpeHus nokos. KoadduimenT tpenus.
Cuna conpoTHUBIICHUS MPU IBUKEHUU TEJIa B )KUJKOCTH WJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHUE Macc B3aUMOAECHCTBYIOIINX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIBEME U MMAICHUU.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOM MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
pPE3MHOBOM 00pasiie, OT X AehopMaIli.

HccnenoBanne yclOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonbl COXpaAHEHUA 6 MEXAHUKE

Nmmnynsc marepuanbHOM TOYKH (Tena), CHUCTEMbl MaTe€pUaIbHBIX TOYEK.
Nmnynse cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCa.
PeakTuBHOE NBHKEHHE.

Pabora cusbl. MOIIHOCTH CUIIBL.

Kunetnueckass sHeprus MarepuaibHOM To4yku. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTHUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nedhopMupoBaHHOM  TIpykuHBI.  [loTeHuManbHast  2HEprust Tena  BOIU3H
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple ¥ HENOTCHUUAJIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPrUHM CHCTEMBI TEIL
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M OOPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3yueHnne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CUIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO XKI'yTa.

Paszpnes 3. MosekyasipHas (pu3uka 1 TEPpMOAUHAMHUKA
Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUYECKOT meopuu
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKECHHUS U
B3aUMOJICMCTBUSL YaCTUI] BElIECTBA. MoOJAENM CTPOCHUSA Ta30B, XKUJKOCTEU H
TBEPJIBIX TE U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ uaMmepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSIPHO-
KMHETHUYECKOW TEOpHHM HACaIbHOro rasza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpeaHENd KWHETHMYECKOM OSHEPrMU TEIUIOBOTO JBWXKEHMsA dvacTull rasza. [llkama
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B MACANBHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencraBieHrWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHME BeElIecTBa, ¢oTorpapuu
MOJIEKYJ OPraHUYECKUX COECTNHEHU.

OmnbITel 10 1P PY3UN KUAKOCTEN U razoB.

Mopenb OpOyHOBCKOTO JBUKEHUS.

Mogens onsita llTepHa.

OnebIThI, JIOKa3bIBAIOIINE CYIIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBHUSL.

Mopnens, murocTpupyronias Ipupoay JaBICHHS ra3a Ha CTEHKH COCYya.

OneITEl, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJICAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHHMU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATYPbl BO3yXa B HEW.

Hccnenoanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucreMa. BHYTpeHHSS JHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U cIoco0bI €€ n3meHeHus. KonnuecTBo TemnoTsl U pabota. BHyTpeHHsis
DHEpPruss  OAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temulonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIOTH NpH TEIIIONEpeaye.

[lonsiTue 00 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMHUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpHpeTanys padoThl rasa.

Btopoii 3akon TepmoamHaMuku. HeoOGpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  MamuHbl.  [IpuHIMOBL ~ AEWCTBUS — TEIUJIOBBIX  MAllIUH.
[Ipeobpa3oBanus HSHEPruu B TEIJIOBBIX MamuHaX. KoadduiueHT mone3Horo
nerictBusl TeruioBord MamuHbl. [lukn KapHo u ero kodpduumMeHT moJIe3HOro
NENCTBUA. DKOJIOTHYECKHE MPOOJIEMbI TETUIOIHEPTETHUKH.



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

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruM Teja MpPU COBEPIICHHH pPaOOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUICOAEMOHCTPALINS).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphl) Teja Ipu Terjionepeaaye.

OnpiT 1Mo aanabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, IBUTATENSI BHYTPEHHETO CTOPAHHUS, PEaKTUBHOTO
JIBUTATESL.

Yuenuueckuii sxcnepumenm, n1abopamopusle padbomul

N3mepenne yaenpHON TEIMIIOEMKOCTH.

Tema 3. Acpecammniie cocmoanusn eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcauus. Vcnapenue u kumneHue. AOGCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3ayXa. HacblmieHHbId map. YjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpemeHHble Marepuaibl. [lnaBienuwe u
KpucTayi3aius. Y aelbHas Tersiora miasienus. Cyonumarus.

VYpaBHeHue TerioBoro danaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOJYyUYEHUS COBPEMEHHBIX MaTEpHUaJIOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHM>KEHHOM JTaBJICHUMU.

Crioco6bl U3MEpPEHUS BIIAKHOCTH.

HaGnronenue HarpeBanust v MiiaBieHUsT KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

N3mepeHre OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Pa3znen 4. DieKTpoaMHAMMKA
Tema 1. dnekmpocmamuxa
OnekTpu3anus Ten. ONEKTpUYEecKud 3apsan. JIBa BuAa 3IEKTPUYECKHX
3apAnoB. IIpOBOJHUKM, OUANEKTPUKUA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToueyHsblil aneKTpUUecKui 3aps.
Onekrpuueckoe mnone. Hanpspk€HHocTe  dnekTpuueckoro  moisd.  [IpuHiumn



CYIIEPIIO3ULINM DJICKTPUUECKUX TOJIeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
HOJISL.

Pabora cun  anextpocratmdyeckoro  mosis.  [loreHuman.  Pa3HoOCTh
MOTECHIMANOB. [IpOBOAHMKM H JUANEKTPUKA B DICKTPOCTATHUYECKOM IIOJIE.
JvnanekTpuyeckas NpOHULIAEMOCTb.

DnekTpoéMkocTb. KoHaeHncarop. DIeKTpoEMKOCTh IIIOCKOTO KOHIEHCATOPa.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTAaTHUECKasl 3allluTa, 3a3€MJICHHE JIIEKTPONPUOOPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopenicTBrE HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBACHUMOCTBb  JJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 35meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKa.
Hctounnku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixkenue. 3akon OMa 1714 ydacTKa LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeNbHOE, CMEIIIAHHOE COCIMHEHUE TPOBOJHUKOB.

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

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 OJTHOM (3aMKHYTOM) 3JIeKTpU4YecKoi nenu. KopoTkoe 3aMbIKaHue.

DJIEeKTpOHHAasT  MPOBOAUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas u MpUMECHAas MPOBOJIMMOCTH
oJIynIpoBOTHUKOB. CBOMCTBA p—n-miepexoa. [1omynmpoBoHUKOBBIE TPHUOOPHI.

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



DJIEKTpUUECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTTPOBOAHUKOBBIN TUO/, TaTbBAHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COIMPOTHUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIA TN TTOTIEPEYHOT0 CEUYEHUS U MaTepuaa.

CmenianHoe CoeIMHEHNE MPOBOJHUKOB.

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

3aBUCHUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYyPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3ydenune cMEmaHHOro COEINHEHUS PEZUCTOPOB.

N3MepeHne 35IeKTPOABUKYIIEH CUJIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJICHUS.

Habnronenue anexrposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce oCymiecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelnieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QyHKIHA,
napabona, runepbosia, ux rpauku 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 KUBOHM mpupoje, nuddysus, ocMmoc,
TEII000MEH KUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHNE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEH U



ra3oB, 3JIEKTPHUYECKHE CBOMCTBA METAJUIOB, B3JEKTPOIUTHUYECKAs AUCCOLMALINS,
raJibBaHUKA.

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

Texnonocus: mpeoOpa3oBaHUE NBIKEHUN C HCIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIMHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelIb BHYTPEHHETO
cropanusi, mapopasi TypOuHa, ObITOBOM XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsI COBPEMEHHBIX MATEpHUaJIOB, B TOM YKCJIE HAaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE BJIEKTPOIPHUOOPOB,
KCEPOKC, CTPYMHBII IIPUHTED, AIEKTPOHArpPEeBATEIbHbBIC puOOPHI,
AIEKTPOOCBETUTEBLHBIE MPUOOPHI, raJbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHAMHUKA

Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKUUS

[IoctostHHble  MarHuThl.  B3anMoOAEHCTBHME  TOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM HHAYKUMHU. llpuHmun cyneprnosuuuu
MAarHuTHBIX TMOJed. JINHMM MarHUTHOM MHAYKUuU. KapThHa JIMHWUNA MarHuTHOU
VHYKIWH NOJISI TOCTOSIHHBIX MAarHuTOB.

MarauTHOe TMOJ€ MPOBOJHMKA C TOKOM. KapTmHa IHMHUNA WHAYKIHU
MAarHUTHOI'O TOJIS JJIMHHOTO MPSIMOIO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJHUKA, KATyHIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MO1yJib U HaIlpaBJICHUE.

Cuna Jlopeniia, e€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuiibl Jlopenra.

SIBneHne 3NEKTPOMArHUTHOM WHAYKUMU. [IOTOK BekTOpa MAarHUTHOM
WHIYKIUAHA. OJIEKTPOABIKYILAS CWJIA HWHAYKUHAH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Qapanes.

BuxpeBoe nanekrtpuueckoe Tmosie. DIEKTPOJBIXKYILIAs Cula HHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOAHOM MArHUTHOM I10JIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS  CHJA
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YaCTHL, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumogeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Hencrue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE PEKTPOMArHUTHON UHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCHUMOCTD 3JIEKTPOJBMKYILIEH CHIIBI MHIAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOrO MOTOKA.

SIBrieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padomul

N3yyeHne MarHuTHOTO MOJIS KaTYIIKU C TOKOM.

HccnenoBanue nercTBrs HIOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAHUMHbBIE KOJ1€DAHUS

KonebarensHast  cuctema. (CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
IMapmonnueckue konedanus. Ilepuox, wacrtora, ammumryga v (aza KoseOaHUM.
[IpyxxuHHBI MaATHUK. MaTeMaTU4eCKUN MaATHUK. Y PAaBHEHUE TAPMOHUYECKUX
kosneb6anwuii. [IpeBpareHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSX.

Koneb6arenbupiit  koHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KoJieOaHUS B
UJCAIbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHs MEXAYy MEXaHUYECKUMU U
ANIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTrUH B UJCATBHOM KO0JIeOaTeIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyXIeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMarHUTHBIE KOJeOaHus.

[lepemennpiii  TOK. CUHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JCHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSKEHHUSL.

Tpancopmarop. [IpousBoacTBo, nepegadya U NOTpeOIeHUE IEKTPUUECKON
SHEPruu. DKOJIOTUUECKUE PUCKHU TPHU MPOU3BOJACTBE AneKTposHepruu. KynpTypa
UCIIOJIb30BAHUS DJIEKTPOIHEPTUU B MIOBCETHEBHON KU3HU.

TexHnueckne yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTponepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIH
MaTeMaTUYECKUI MasSTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CBOOOHBIE AIIEKTPOMArHUTHBIC KOIEOaHUSI.

OcumnorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUM PE3UCTOPa, KaTyUIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUY IEKTPONEPENAYH.

Vyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

WccnenoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JJTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENH W3 ITOCIEA0BATENBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbIE 6OJIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Cxopoctsb
pacnpocTpaHeHHsi W JJIMHA BOJHBL [lomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTepdepentus u nudpaxiiys MEXaHUISCKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpPeIOMJICHHUE, ToJsIpu3anus, Tudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[[Tkasa 37€KTPOMArHUTHBIX BOJH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3U U TENEBUACHUA. Paqnookarus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MNPAKTHUYECKOE IPUMEHCHHUE: MY3bIKAJbHbBIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTMKAa B TEXHUKE W MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpPOCTPaHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecs Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U IpeTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepeHnu 1 Audpakiiii MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOW M
4aCTOTOM KOJIeOaHMIA.



UccnenoBanue CBOWICTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHUe, Moiaspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxka

l'eomerpuueckas onruka. I[IpAMonMHENWHOE pPACHpOCTpPAaHEHUE CBETa B
OHOpOAHOM cpene. JIyd cBera. TOYECUHBIN UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeta. [locTpoeHue n3oOpaxkeHUi B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI IPEJIOMJIICHUSI CBeTAa. AOCOIIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbId yroa MOJHOIO
BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. LIBer.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTOsITHUE M ONTHYECKas Ccujlia TOHKOW JuH3blL. [locTpoeHue u3oOpaxeHUil B
coOuparomux U paccemBaromux JuH3ax. Dopmynia TOHKOW JTUH3BI. Y BEJIWUYEHUE,
JTaBaeMo€ JTUH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUIYECKON ONTUKHU.

BonnoBas ontuka. Wurepdepennuss cera. KorepeHTHble HCTOYHUKH.
YcaoBuss HaOMIOMEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemeéTka. YcCIoBUE HaOIOIEHUS
[JIaBHBIX ~MAaKCMMYMOB TMpHU TAJCHUM MOHOXPOMATHMYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnueckre yCTpOMCTBA M MPAKTHUYECKOE IIPUMEHEHHUE: OYKH, JIyIIa,
doToamnmapaT, NPOEKIIMOHHBIMA ammapaT, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHeHOE pacIpOCTPaHEHUE, OTPAXKEHHE U IPEIOMJICHHE CBETA.
OnTtuyeckue MpudOpPHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanne CBONCTB U300paKeHUI B JTMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmonenune narepdepeHum cBera.

Habmronenue nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[TomyyeHne cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Tomyuyenue cnekTpa ¢ MOMOIIBIO0 TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusle pabonul



H3mepenune nokaszaresns npeaoMIICHUs CTEKIA.
HccnenoBanue cBONCTB M300paKeHUH B JIUH3AX.
Habnronenue aucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIbHON TEOPHH OTHOCHUTEILHOCTH

['panubr MIPUMEHUMOCTH KJIaCCUYECKOM MEXaHUKH. [TocTynatsl
CIEIMATbHON TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHIIITEHHA.

OTHOCUTENTBHOCTh OJITHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU U COKpaIleHUE
JUTAHBIL.

DHEPrusi U UMIYJIbC PEIITUBUCTCKON YaCTHULIBI.

CBsI3p MacCChl C JHEPTUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbl. DHEPTUS
MTOKOSI.

Pasznes 7. KanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®ortonsl. ®opmyna [Inanka cBs3u sHEprun GOTOHA C €70 YACTOTON. DHEPTUS
U UMITYJIbC (POTOHA.

OtkpsiTHe U uccienoanue pororpdexra. OnpiTel A. I'. CroneroBa. 3aKOHbI
dotoaddexra. YpaBuenue DiHmTeitHa 11t poTodpdexra. «KpacHas rpanunar
dboToarddekxra.

JlaBnenne ceera. OnbiTol I1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUYECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(doToaaTUMK, COTHEYHAs Oarapes, CBETOAUO/I.

Jlemoncmpayuu

dotor(pdekT Ha YyCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHoB BHeMIHETO GhoTodddexTa.

Cseroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuIO 0 -HaCTHIL.
[ImanerapHas Mozens aroma. Iloctynatel bopa. M3nydenue u mormiomieHue
(GOTOHOB MpU MEPexo/e aToMa C OJHOIO YPOBHS 3HEPrUM Ha Jpyroil. Buubl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTHH aToMa BOAOPO/Ia.

BonnoBele cBoiicTBa yactuu. Bosnnsel ne bpoinsa. KopyckynsspHO-BOJIHOBOM
JyaJTn3M.

CHoHTaHHOE U BBIHYXICHHOE U3JIyUYEHHE.

TexHu4yeckre yCTpOMCTBA M MMPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTEP.



Jlemoncmpayuu

Mognens onbita Pezepdopna.

Onpenenenue IMHBI BOJIHBI Ja3epa.

Habnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1ab6opamopusle padbonul

Habmnronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JOKAa3bIBAIOIINE CIIO0XHOCTh CTpOeHMs sapa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTuBHOTO u3inydeHusi. CBoiictBa anbda-, Oera-, ramMma-u3IydeHHs.
BnusiHne paguoakTUBHOCTH HA KUBBIE OPraHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  mMomens  sapa
I'efizen6epra—Banenko. 3apsaya sapa. MaccoBoe uucio sjpa. M30Torbl.

Anbda-pacnag. DNEKTPOHHBIM W TMO3UTPOHHBIN Oera-pacman. [amma-
U3JIy4eHue. 3aKOH pPaJuoaKkTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jlepext macchl siapa.

SAnepnsie peakuun. /lenenue u CUHTE3 AIEP.

Anepnsrii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl W IEPCIIEKTUBHI
AJIEPHON PHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DJieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTtoabl HAOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

dynaameHnTanbHble B3auMoecTBH. EQMHCTBO (pr3nueckoit KapTUHBI MHpA.

TexHnueckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHbiit peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CYETYMK MOHU3BUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTuil (110 roTOBBIM (hoTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qusi, sSipKUe 3BE3MBI, IUIAHETHI, UX BUIAMMOE
JIBHOKEHHE.

CoiHeuHast cucTeMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE311bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajdbHbIA Kjacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJICIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW MOCJEeA0BaTEIbHOCTU. BHYyTpeHHee cTpoeHue



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

Muieunsiii I[IyTte — nama I'anaktuka. [lonoxenune u aBwxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE ABIPHI B SApax
TaJIaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa0606m1a. Pazberanue rajiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HabintoieHus: HEBOOPYKEHHBIM IJ1a30M C MCIOJb30BAaHUEM KOMIIBIOTEPHBIX
IPWIOKEHUHN JJI1 ONpeeNeHus MOJOXKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEeBEpPHOro MOJIylapus U IpKUe 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

Oo6o0maromniee NOBTOPEHUE

Ponp ¢u3uku U acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax IedaTebHOCTH YEJI0BEKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAYyYHOW KapTHHE MUPA, pOJib (PU3UIECKON TeOpUun
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (DUINYECKON KapTHHE MHpPA, MECTO
(u3nyeckoil KapTUHBI MHpa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJIEHUI O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€H C KypcaMM MaTeMaTHKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C HU3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pusnMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMBbl YPaBHEHUH, TPUIOHOMETPUUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYroJbHUKOB,
oTmpe/ieNeHIe TIOMIAIN IIIOCKUX GUTyp B 00bhEMa Tell.

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

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPHUCTAUIMYECKOM PpEHETKH, CHEKTPaJbHbIN
aHaIN3.



leoepaghusi:  MarHuTHBIE TIOMIOCA 3€MJIM, 3aJI€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJICTPSICCHUI.

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



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
oOpazoBaHusi (0a30BbIM YpPOBEHb) JOJKHO OOECHEUUTH JTOCTUKEHHE CIICIYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITA U ONbITA ECITEIBHOCTH B MPOILECCE PEa3ali OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpa:x1aHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOIO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TIPa)KAaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOAEHCTBOBATH C COUAIIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIIUSIMA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) NATPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS

3CTETUYECKOE OTHOILICHUE K MUPY, BKJIKOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3ndeckoi Hayke;



5) Tpy10BOI0 BOCIMTAHMS:

MHTEPEC K pa3IMyHbIM cdepam npodhecCHoHANbHOU JeATEIbHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HU;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOM KYJIbTYphl, OCO3HaHHE TJI00ATBHOTO
XapakTepa 3KOJIOTMYECKUX MpodIieM;

IJIAHUPOBAHUE U OCYIIECTBJIICHUE JICMCTBUU B OKPYkKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

pacuipeHrde OmbITa JEATEIbHOCTH JKOJOTMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 QU3HUKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAay4YyHOU JeSITeJIbHOCTH, TOTOBHOCTh B MpOIIECCEe
u3yueHus: (U3UMKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeicTBUA:
CaMOCTOATENIbHO  (OPMYJIMPOBAaTh W AKTyaJIH3UpoOBaTh  MpPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh UEIH ACATEIBHOCTH, 3a/1aBaTh IapaMETPbl W KPUTEPUU HX
JIOCTHIKCHHS,
BBISBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEUYMSI B  PACCMATPUBAEMBIX
(U3UYICCKHX SIBICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS TPOOJIEMBbI ¢ YU4€TOM aHajau3a MMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUM AEATEIbHOCTH,
KOOPJAMHUPOBAaTh M  BBHIOJHATH pabOTy B YCIOBHUAX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOT'O B3aMMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHeE AeiiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIKOYEBBIMU IMOHATHUSMH U METOAAMHU
dbu3nUecKoi HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKOM U MPOSKTHOM NEITeIbHOCTH
B oOnactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHMS,

BIAJCTh BHJIAMH JCSATEIHHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUS, €r0
UHTEPIIPETAlNN, MPEOOPa30OBaHUIO W TMPHUMECHCHHIO B Pa3UYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/JIaHHH YUCOHBIX MIPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIISATh TIPUYMHHO-CICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUNOTE3y €€ peIIeHUs, HaXOIAUTh apTyMEHTHI MJIs JTOKa3aTelIhCTBA
CBOUX YTBEPXKJICHHM, 3a/1aBaTh TapaMETPhl U KPUTEPUU PEIICHHUS;

aHAJIM3WPOBATh TIOJYYEHHBIE B XOJIE PEIICHUS 3aJa4d  PE3yJIbTaThI,
KPUTHYCCKU OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpOBaTH COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
JESTETLHOCTH, B TOM YHCIIE TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCITHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJIEH, MPEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIAJICTh HABBIKAMU TOJydeHUS WH(POpMaAIuu (HU3UYECKOTO COICPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIHHO OCYIIECTBISATh TIOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIpETAINi0 WHOOPMAIMKA PA3IUYHBIX BUAOB U (OpM
IIPE/ICTAaBIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpPeJACTBa  WH(MOPMAIMOHHBIX HM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COONIOICHHEeM TpeOOBaHWA HPTrOHOMHUKH, TEXHUKH OE30MMaCHOCTH,
TUTHCHBI, pPECypcocOepexeHus, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co371aBaTh TEKCTHI (PU3MUECKOTO COACpKAaHUS B Pa3IUYHBIX (dopMarax cC
y4€TOM Ha3zHAYCHHUS MHPOPMAITUHU U LIEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
dbopMy TIpeICTaBIICHUS U BH3yaJIU3aliu.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIe NelCTBHA:
OCYIIECTBIIATH OOIIEHUE HA YpOKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacno3HaBaTh MNPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalud M CMSTr4ath
KOH(JIUKTBIL;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUAYaIbHOU
paboThI;

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

NPUHAMATh II€TH  COBMECTHOW  JIEATEIBHOCTH, OpPTaHU30BHIBATH U
KOOPAMHHUPOBATH JIEHCTBUS TO €€ JOCTHIKCHHMIO: COCTAaBJIATh IUIAH JICWCTBUH,
pachpenenarTh poid C y4y€TOM MHEHHH y4YaCcTHHUKOB, OOCYXIaThb pEe3yJbTaThl
COBMECTHOU paboThI;

OIICHMBAaTh KAauyeCTBO CBOEro BKJAJa M KaXKJIOTO YYacTHHKA KOMAaHIbI B
OOIIHiA pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE TPOEKTHI, OIECHUBATh HUACH C TMO3UIMH HOBHU3HBI,
OpUTHUHATBHOCTH, TPAKTUIECKON 3HAYNMOCTH;

OCYIIECTBJISAITh IMO3UTUBHOE CTPATETMYECKOE TOBEJECHUE B pa3IMYHbIX
CUTYAaIIUX, IPOSBIIATH TBOPYECTBO U BOOOPAKEHUE, OBITh HMHUITUATHBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIE NeHCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(U3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOATENIBHO COCTaBJIATh IIAH PEIICHHUS PAcUyE€THBIX M Kaue€CTBEHHBIX
3a]1a4, IJIaH BBIMOJIHEHUS IPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeAMeTa Ha OCHOBE JIMYHBIX IPEIIIOUYTECHHMI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTrb Ha cels
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAULMUA B 00IacTU
(U3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJeTh HABbIKAMU  MO3HABaTENbHON  pedrekcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTaTOB U
OCHOBaHUM;

UCIOJIb30BaTh MPUEMBI peIeKCUU Ui OLIEHKU CUTYyalluH, BbIOOpa BEPHOTrO
peLIeHus;



yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIICHUS II0 HX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBhI JPYTHUX TIPH aHAIM3Ee pPe3yIbTaToOB
NEeSITENHHOCTH;

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHTBl JPYTrUX TIPU aHaJIu3e pe3yJbTaToB
NESATENHHOCTH;

PU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce moCTHKEHHS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHUS Yy OOyYarONTUXCs
COBEPIIICHCTBYETCS AMOITMOHAJILHBIN UHTEJIJICKT, peATNOoJIaratoIIni
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATLHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0e;

caMOpEeryJIMPOBaHMsl, BKIIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEACHHE, CIIOCOOHOCTh aIanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHUE K JTOCTHKCHHIO 1ETH U
yCIexy, ONTHMM3M, WHUIIMATUBHOCTb, yMEHHE JCHCTBOBATh HMCXOJS W3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAOIIECH CITOCOOHOCTh MIOHUMATh AMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIFOUAIOIINX CITIOCOOHOCTh BBICTPAMBATh OTHOIIECHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peIiaTh KOHPIUKTHI.

INNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHbIE pe3ylibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXxaTb CPOPMUPOBAHHOCTh y 00YHarOIIMXCS YMEHUM:

JEMOHCTPUPOBAaTh Ha MpPUMEpaxX poJib U MecTO (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUUTBHIBaTh TPaHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIEH:
MaTepuaibHasl TOUKa, MHEpLUaJIbHAs CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJNO,
UJCAIBHBIN I'a3, MOJIEIU CTPOCHMS Ia30B, KUIAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3apsj] NPy PEIICHUH PU3NYECKUX 33]1ay;

pacnio3HaBaTh (pU3NUYECKUE SIBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJIEKYJIIPHO-KMHETUYECKON TEOPUM CTPOCHMS BELIECTBA U



NIEKTPOJUHAMUKHN:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSMOJIMHEMHOE
JBWKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE [0 OKPYKHOCTHU, HHEpLHS,
B3auMojielcTBue Tel, nuddy3us, OPOYHOBCKOE JBHXXEHUE, CTPOCHUE >KUAKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArpeBaHUM (OXJIAKIEHUN ), TEIIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIUs, IUIABJIICHHE, KPUCTAJUIM3alus, KUIIECHUE,
BJIYKHOCTbh BO3/lyXa, OBBIIICHUE TABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cocyze, CBSI3b MEXIy [apamMeTpaMy COCTOSIHHMS Tra3a B  H30Mpoleccax,
AJEKTpU3aLus TEJl, B3aUMOJEHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHWYECKOE JBUKEHHUE, MCIONb3YysS (PU3NUECKUE BEIUYUHBL:
KOOpJMHATa, MyTh, INEPEMEIIEHHE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTECHUUAJIbHAS DHEPIUsi, MEXaHW4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBLHO TPAKTOBATH
(U3HYECKUIl CMBICT HMCHOJBb3YEMbIX BEJIMYMH, WX OOO3HAUEHUS M €IMHHIIbI,
HaXOAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHHY C APYTUMHU
BEJINYMHAMU;

ONUCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUJIOBBIE SIBIICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTUYECKOro IBHKEHUS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSs 3HEprus, padbora rasa,
KOA((DUIIMEHT TMOJe3HOTO JAEUCTBUS TEIUIOBOTO JIBUTATENs; MPH OMUCAHUU
OPaBUWJIBHO TPaKTOBaTh (U3MUECKUH CMBICH HCHOJb3YEMbIX BEJIMYUH, HX
0003HAUEHUA W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEIUYUHY C APYTUMU BEIHMUNHAM;

ONKCBIBATh U3YUYECHHBIC 3JIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
sBJICHUS (IIPOLIECCHI), UCTIONIBb3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUIN 3apsij,
AIEKTPUYECKOE TO0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, Pa3HOCTh MTOTEHIHAJIOB;
Opy ONHCAHWM TNPABWIBHO TPAKTOBATh (PU3MYECKHI CMBICI HCIOIb3YyEMBIX
BEIIMYMH, WX OOO3HAYCHHS W EIUHUIIBI; YKa3biBaTh (OPMYJIbI, CBSI3BIBAIOIINC
JTaHHYIO (PM3UYECKYIO BETUYHUHY C APYTUMH BEIMYUHAMY,

aHAIM3UPOBaTh (PU3MUECKHE MPOIECChl U SBJICHUS, UCIONB3YS (U3HUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEeMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAHEHUs MEXAHMYECKOW OJHEPruH, 3aKOH COXPAaHEHUS HMITYJIbCa,
NPUHIHUI CYNEPNO3ULUUA CWJI, MPUHIUI PABHOMPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON PHEPruu TEIUIOBOIO JBUXKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUsS UX OE€30MACHOTO MCIIOIb30BaHMS B
IOBCETHEBHOM KU3HH;

BBIMOJHATh JKCHEPUMEHTHI O HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, HpPU HTOM
GopMmynupoBath mpoOieMy/3ajady M TUIOTE3Y Y4eOHOro HKCIEpPHMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O00OpYAOBaHHUS, MPOBOAWTH OMBIT U
bopMyIHpPOBATH BHIBOJIHI,

OCYIIECTBIISITH MPSMBIE U KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BETUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS W HMCHOJIb30BaTh H3BECTHBIC
METO/Ibl OIIEHKH MOIPEUIHOCTEN U3MEPEHUI;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYECKUMH  BEIUYMHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH ITOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcHpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIUYUH B
BUie Tabnuil U TpauKoB, AeJaTh BBIBOABI IO PE3yJIbTaTaM HCCIIEA0BaHNUS;

co0nroAaTh npaBuiia 6€30MacHOrO TpyJa MpHU MPOBEIECHUU UCCIEI0BAaHUMN B
pamMkKax y4eOHOTO DSKCIEepMMEHTa, Y4eOHO-MCCIeNOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemate pacu€THble 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIENblo,
UCTIONB3Ys (hM3MUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAMMBIE ISl €€ pelleHus, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
MOJy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 3aJaU: BHICTPAUBATh JIOTHYECKU HEPOTUBOPEUUBYIO
[ETIOYKY PAaCCyXJACHUU C OMOpON Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

UCTIONb30BaTh  MpPH  pPEIIEHUH  y4uyeOHBIX  3aJa4  COBpPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTABJICHUS yYeOHOW U HAYyYHO-IOMYJISIPHON MH(pOpMAIUH, ITOJIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(OPMAIIUIO;

IPUBOJIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCTIONIb30BaTh TEOPETUYECKHE 3HAaHWs MO (U3UKEe B MOBCEAHEBHOW JKU3HU
JUtst o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaLEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 30POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPYKAIOIIEH CpeIe;



paboTath B TpYIIE C BHINOJIHEHUEM PA3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh padOTy TPYIIbl, PAlMOHAIBHO paACHpeNesiaTh OO0S3aHHOCTU U
MJIAHUPOBAThH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS] YMEHUIA:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;

YUYUTHIBaTh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (U3MUECKUX MOJIETeH:
TOYCUHBIN AJEKTPUUECKUMN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJb aTOMHOTO sipa MpU pElieHUU (HU3UIECKUX
3ajad;

pacro3HaBath (pU3NUYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU M KBAaHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJSI Ha
IIPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsll, SJEKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKECHHE, MPEIOMIICHUE,
uHtepdepennus, audpakius W MOOJApU3alvs CBETa, JUCIEPCHUS CBETa,
dboToanexTpudeckuit 3gdext (potoaddexT), cBETOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuO0aKTUBHOCTB;

OMKCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3Yys (PU3HMUYECKUE BEIUYUHBIL:
AIEKTPUYECKUIN 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DIICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOJBIDKYIAs CUia, paboTa TOKa,
WHIYKLIMS MarHUTHOTO TMoJs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKH, SHEPrus JJIEKTPUYECKOTO M MArHUTHOTO TMOJeH, MEpPHOoJl U YacToTa
KoneOaHuil B KojeOaTenTbHOM KOHTYpE, 3apsl M cuja TOKa B TMpoIecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJiebaHuM, (OKYCHOE pacCTOsHuE U
ONTHYECKasi CWJIa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DU3UUYECKUUN
CMBICTT HCIIOJB3YEMBIX BEJIMYMH, MX OOO3HAYeHUS M €IAUHUIIBI, YyKa3bIBaTh
dbopMyIibl, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HCIOIb3YS
¢dbu3nyueckre BEIMYUHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, IEPUOJI TIOJypaciaia, SHEPTHsl CBI3U
aTOMHBIX SIJIep, NpU OINHUCAHUM MPABWIBHO TPAKTOBATh (PU3MUYECKHUN CMBICI
UCIIOIb3YEMbIX BEJIWYUH, MX OO0O3HAYCHUS] M €IUHMIIBI, yKa3bIBaTh (DOPMYIIbI,
CBS3BIBAIONIME JIAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYWHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBIICHUS, UCIONB3Ys (HU3HUUECKUE
3aKOHBI W MPUHIMIBL: 3ak0oH OMa, 3aKOHBI MOCJIEA0BATEILHOIO U MapaJlIeILHOTO
COCIMHEHUs NPOBOJHUKOB, 3akOH Jkoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHYKIWH, 3aKOH MPSMOJUHEUHOTO PAaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE OMWHINTeHHaA s doTodrddexra,
3aKOH COXPAaHEHUs JHEPrUH, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH COXPaHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpaHEHHUs MacCOBOr0 YHCIA, MocTynaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Mpy 3TOM pa3jinyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKOE BBIPAKECHHE H YCJIOBHUS (TpaHUIBI, OO0JACTH)
IPUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHIYKIIMKM MAarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, cujibl Ammnepa u cuiibl Jlopenna;

CTPOUTh U OIMHCHIBATH HM300paKEHUE, CO3[aBaEMO€ IUIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI IO UCCIIENOBAHUIO (DU3UYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpoOieMy/3agady M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIONKEHHOTO OOOPY/IOBAHUS, MPOBOAUTH OIBIT U
(dbopMyIHpOBaTH BHIBOIBI;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3MUECKUX BETUYHUH, MIPU
ATOM BBIOMpaATh ONTUMAJIBHBIA CIOCOO0 U3MEPEHUS U HCMOJb30BaTh HM3BECTHBIC
METO/bI OLICHKHU MOIPEIIHOCTEN U3MEPEHUM;

UCCJICIOBATh 3aBUCUMOCTH (U3MYECKUX BEIMYHWH C HCIOJIb30BaHUEM
NPSIMBIX M3MEPEHUI: MPU HSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCMMOCTH (DU3UYECKUX BEIUYMH B BUZAE TAOJUIl U
rpadMKoOB, Je€JIaTh BBIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOnroaaTh mpaBuia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCIECIOBAHUMN B
paMKax y4eOHOTro OKCIEpPUMEHTa, Y4eOHO-MCCIIEeNOBATEIBCKOW W IMPOEKTHOU
NESITEBHOCTH C MCHOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M J1AOOPATOPHOIO
000pyI0BaHUS,

pemiatb pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIO,
UCTIOJIB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJN3a YCIOBUS 3a/1a9n
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3MUECKHE BEJIMYUHBI U (POPMYIIHI,



HEOOXOAUMbIE JUIsl €€ pellleHus, NMPOBOJUTh PAcu€Thl M OLIEHUBATH PEaIbHOCTh
HOJIy4YE€HHOT0 3Hau€HUs (PU3NUECKON BEIIUUUHBL;

peniaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LENOYKY pPACCYXKIEHUN C OMOpOM Ha HM3yYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBJICHNUS,

UCIIOJB30BaTh  MpPH  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU
Y TPEICTaBIICHUsS YYEOHOW M HAay4YHO-MOMYJSPHON MH(POPMALIMH, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH(OPMAILIUIO;

OOBSICHATh MPHUHIMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX O€30MACHOIO MCMOIb30BaHUS B IMOBCEAHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPY)KAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKU3HHU
JUtst o0ecrieyeHus: 0€30MacCHOCTH MpU 0OpaIlEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAaHEHHUs 30POBbsl U COOJIFOJIEHUS HOPM 3KOJOTHYECKOIrO
MTOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaThb B TIpyNIe C BBHIIOJHEHUEM pa3JIMYHBIX COLHUAIBHBIX pOJIEH,
IUTAaHUPOBATh padOTy TPYNIbl, palMOHAIBHO paCHpeAesiaTh OO0S3aHHOCTU U
IUTAHUPOBAThH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJIEKBaTHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbI B PELICHUE pACCMAaTPUBAEMOM TPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DIeKTPOHHbIE
HaumenoBanmue
Ne K (uu¢posbIe)
pa3aesioB U TeM oHTposabHble | IIpakTHuyeckue
n/n Bcero o0pa3oBaTejibHbIE
NMPOrpaMMbl padoThI padoThl
pecypchl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 ®usznka U METOJIbI ) bubmuoreka [JOK
' HAy4YHOTO MO3HAHUSI https://m.edsoo.ruw/7f41bf72
Nroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5
HHEMATHRA https://m.edsoo.1ru/7f41bf72
bu6mmoreka [IOK
2.2
Huranuica / https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHEHUS B 6 1 1 bubnnorexa [JOK
. MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI Eu6 110K
nonmorexa
3.1 MOJICKYIAP HO: ? I https://m.edsoo.ru/7f41bf72
KMHETUYECKOUN TEOpUHU
39 OCHOBBI 10 | bubmuoreka [JOK
' TEPMOANHAMUKHA https://m.edsoo.ru/7f41bf72
33 ArperaTHble 5 bubnuoreka [IOK



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

COCTOSIHUS BEIIECTBA.
®a3oBbIe IEPEXOIbI

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

Hroro no pasneny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6nuoreka [JOK
4.1 2 10
flerTpocTathia https://m.edsoo.ru/7f41bf72
[TocTosHHBII
49 ANEKTPUIECKUHN TOK. 12 bubnmoreka [JOK
' Toku B pa3muyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasaeny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME



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

11 KITACC

KoaunuecTBO yacoB D1eKTPOHHBIE
Ne HaumenoBanue pa3uesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | HTeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazaen 1. JIEKTPOJIUHAMMUKA
MarsauTHOE 1ojJe. BuG 110K
nOIMoTEKA
1.1 11 1 3
ICKTPOMATHHTHAA https://m.edsoo.ru/7f41¢97¢
WHY KU
Uroro no pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHnudeckue u
bu6aunoreka IIOK
2.1 3JIEKTPOMATrHUTHBIE 9 1
https://m.edsoo.ru/7f41c97¢
KOJIeOaHHsI
29 MexaHn4ecKue u 5 ) bu6mmorexa [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 0) 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 24

Paznea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIEITUATIEHOM 4 ) bubmuoreka [JOK
' TEOPHH OTHOCUTEILHOCTH https://m.edsoo.ru/7f41c97¢
Nroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 OeMeHThl KBAaHTOBOU 6 bu6mmoreka [IOK



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

OIITUKHU https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
4.2 C 4
ThocHHe aTomMa https://m.edsoo.ru/7f41c97¢
bu6mmorexa [JOK
4.3 A 5
TOMHOE A1po https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 15

Pa3pea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIeMEHTHI aCTPOHOMUU U 7 ) bubnmorexa [JOK
' acTpoPpu3uKu https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 7
Paznen 6. OGOBLIAIOUIEE IIOBTOPEHUE
bubmuoreka [{OK
6.1 Obobuaroniee nosToperHe 4 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaudecTBO 9acoB DIeKTPOHHBIE
Ne aTa udposbie
Tema ypoka Kontpoabubie | IlpakTuueckue A uHpp
n/n Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcebl
dusuka — Hayka o0 IpUpoJie.
1 Hayunrie MeT(})IJII)I HO?I,)H:HI/ISI 1 bubnmorera [TOK
i https://m.edsoo.ru/ff0c32¢2
OKPYXaIoIIero MUpa
Poinb 1 MecTo ¢pusuku B
OPMHPOBAHHH COBPEMCHHOM
2 I?a quOI;I KapTHHEI 1\/1131/1 a,B 1 bubmorexa LOK
Y P . pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEITHHOCTH
JTonen
MexaHndeckoe IBHKCHHE.
OTHOCHUTENBHOCTh
3 MEXAHUYECKOT'0 IBIHKEHN 1 Bubmorexa OK
) https://m.edsoo.ru/ff0c3508
[lepemenienue, CKOpOCTb,
YCKOpEHHE
4 PaBHOMEpHOE MPSIMOTMHEUHOE | bubnnorexa [JOK
JBHKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE | bubnnoreka [JOK
PSIMOJIMHEHHOE JTBM)KCHUE https://m.edsoo.ru/ff0c372e
CB00OIHOE MMaicHHE.
6 Yckopenue cBOOOIHOTO 1 bubmotera [IOK
p https://m.edsoo.ru/ff0c39¢cc
MacHUs
7 KpuBonuHeiiHoe qBUXKEHUE. 1 bubnmnoreka [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

JIBrm>keHne MaTepuaibHON
TOYKH IO OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada

[IpyHIMI OTHOCUTENBHOCTH
lNanunes. MaepuuanbHble

bu6nmoreka [JOK

8 cuctemsbl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [lpunuun

9 CyIepro3uiyu cwi. Bropon’ bubmuoreka [JOK
3akoH HeroToHa s https://m.edsoo.ru/ff0c3be8
MaTepHaTbHON TOYKH

10 Tpetuu 3akoH HeroToHa 11st bubnuoreka [IOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3bed
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna tspxecru. [lepas bubmmorexa [TOK

https://m.edsoo.ru/ff0c3d00

KOCMHYECKasi CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. bubmuorexa [JOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent

13 Tpenust. Cuiia COpoTHUBICHUS bubnnorexa [IOK
[pU JBUKEHUU TEJA B https://m.edsoo.ru/ff0c3f76
YKUJKOCTHU WM rase
[TocrynarensHoe n
BpamiaTeIbHOE JBUKEHUE

14 a0COJIIOTHO TBEPOTO TEa. bubmmorexa [JOK
MowmenT cuibl. [lnedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPAOTO
Tena

15 HNMnynsc MaTepuanbHOU TOYKH, bubnuorexa [IOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

CHUCTEMBI MaTePHUAIIbHBIX TOYCK.
Nmnynbe cubl. 3aKOH
COXpaHEHHUS UMITYJIbCA.
PeakTtuBHOE ABMXKEHME

https://m.edsoo.ru/ff0c43d6

Pabota u MOLTHOCTD CHUIIBI.
Kunernueckas sHeprus

o~ bubmuoreka [JOK
16 MaTepualbHOU TOUKHU. Teopema
. https://m.edsoo.ru/ff0c4502
00 U3MEHEHUN KMHETHYECKOU
SHEPruun
[lorenuunanbHas sHEprus.
IToreHumanpHas sHEprust
17 ynpyro n1eopMupoBaHHOU bubnnorexa [JOK
npyxuHsbl. [loTeHunanbHas https://m.edsoo.ru/ff0c461a
SHEPrus Tea BOIU3U
MOBEPXHOCTU 3eMJIU
[ToreHuunanpHbIe U
HENOTEHMaIbHbIE CUIIbl. CBS3b
pabOThl HEMTOTEHLIUATIBHBIX CHJI
. bu6mmoreka [JOK
18 C UBMEHEHUEM MEXaHUYECKOU
https://m.edsoo.ru/ff0c478c
HHEPIUH CUCTEMBI Tel. 3aKOH
COXpaHCHHS MEXaHUYECKOU
SHEPrUMn
JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u paboThI
19 CHUJIBI C UBMEHEHUEM bubmuoreka [JOK
MEXaHUYECKOW SHEPrUH TEJla Ha https://m.edsoo.ru/ff0c478¢c
IpUMEpe PacTAKEHUS
PE3MHOBOIO KI'YyTa
20 KonrtponbHast pabora o teme bub6nuorexa [IOK



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

«Kunemaruka. Jlunamuka.
3aKOHbI COXpaHEHUS B
MEXaHUKE»

https://m.edsoo.ru/ff0c4b74

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN

Bbu6mmoreka [JOK

21
teopun. bpoyHoBcKkoe https://m.edsoo.ru/ff0c4dc2
newkenue. uddysus
Xapaxkrep JBHKECHUS U
B3aUMOJICUCTBUS YaCTHII
22 BerecTBa. Mojiesi CTpOSHUS bubmorexa HOK
n . 8 . p https://m.edsoo.ru/ff0c478c
ra3oB, KUIKOCTEH U TBEPABIX
Tel
Macca monexyn. KonmngyectBo
23 BemecTBa. [loctossHHas bubmorexa HOK
B ' https://m.edsoo.1u/ff0c478¢c
ABoraapo
TennoBoe paBHOBeECHE.
24 Temneparypa u e€ U3MepeHue bubmorexa HOK
patyb P ' https://m.edsoo.ru/ff0c478¢
[ITxana remnepatyp Llenscus
)5 WUneanpueri raz 8 MKT. bu6mmoreka [IOK
OcnoBHoe ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemrepaTypa Kak
Mepa CpelHEN KNHETUYECKOU
bu6mmoreka [IOK
26 SHEPrUU JBUKEHUS MOJIEKYII.
https://m.edsoo.ru/ff0cS11e
VYpaBaenue Menpeneena-
Knaneiipona
7 3akoH /lambroHa. ["a3oBbIC bubmuoreka [JOK
3aKOHBI https://m.edsoo.ru/ff0c478c
bu6 OK
28 JlaGopaTtopHnast pabota nommoteka I

https://m.edsoo.ru/ff0c478¢



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

«VccnenoBanue 3aBUCUMOCTH
MEXly IapaMeTpaMu COCTOSTHUS
pa3pekeHHOro raza»

H?)OHPOI.[CCCBI B HACAJIbHOM Ia3€

bu6mmoreka [JOK

29 " ux rpadpuueckoe
pad https://m.edsoo.ru/ff0c570e
MIPE/ICTABJICHHE
BnyTtpennss sneprus
TEPMOIUHAMHYCCKOH CHCTEMBI
30 Y CIIOCOOBI €€ U3MEHEHHS. bubmuoreka [JOK
KonuyectBo TemnoTs! u padora. https://m.edsoo.ru/ff0c5952
BnyTtpeHHss sHeprus
OJIHOATOMHOTI'0 HI€aJILHOI0 ra3a
31 Bunsl Tenonepenaqu bubnmorexa [IOK
A pedl https://m.edsoo.ru/ff0c5¢36
V nenpHas TEINIOEMKOCTH
1 BelecTBa. KonuuecTBO TEMIOTHI Bbub6moreka [JOK
IIpH TerjIonepeaaye. https://m.edsoo.ru/ff0c5¢36
AnmabaTtHsIif Iporecc
[1epBblii 3aKOH TEPMOIMHAMUKHU
33 U €ro NpuMeHEeHHE K bubmmorexa [TOK
p https://m.edsoo.ru/ffOc5efc
U30MpoIeccam
HeoOpatumocTs mporeccos B
34 pu (I)) e. Bropoit I;aKOH bubmorexa LIOK
pHposie. BTOp hitps://m.edsoo.ru/f0c6230
TEPMOIMHAMUKHU
35 [Mpunnun nevicteus u KIT bu6mmoreka [JOK
TEIJIOBOM MAIlIMHEI https://m.edsoo.ru/ff0c600a
bu6 K
36 Huxn Kapno u ero KIT[ uommoreka T10

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c478c

DKoJ0ru4ecKe npooaeMbl

Bbu6moreka [JOK

37
TEIIODHEPreTUKHU https://m.edsoo.ru/ff0c478c
Ob6o06maromuit ypok
38 «MOJII:K 111:1l Hazlllzbmmca Bubmmorexa LIOK
yIAp ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKID)
KonTponbHas pabota mo Teme
39 «MonexynsipHas (puznka bubmmorexa [OK
YIAp ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOAMHAMHUKID)
[TapooGpa3zoBanue u
40 KoHJeHcauusd. Vcnapenue u bubmmorexa [TOK
g A P https://m.edsoo.ru/ff0c63b6
KUTICHUE
AOCOIOTHAs U OTHOCUTEIIbHAS
41 BJIQYKHOCTb BO3/yXa brbmmorexa [HOK
DoAY https://m.edsoo.ru/ff0c64d8
Hacpliennsliit map
Tsepnoe Tero.
Kpucrannuaeckue u amopdHbIe
47 Tena. AHM30TPOITUS CBOKCTB bubnuorexa [IOK
KpuCTaJnoB. XXuakue https://m.edsoo.ru/ff0c6510
Kpuctajibl. CoBpeMEHHbIE
MaTepraIbl
[1naBneHue u KpUCTATUIU3AIIHSL.
43 VY aenbHas TEIIOTA MJIABICHUS bubmmorexa [TOK
A ' https://m.edso0.ru/ff0c6708
CybOnumarnus
bu6mmoreka [JOK
44
YpaBHEHHE TEILIOBOrO Ganarca https://m.edsoo.ru/ff0c6820
DneKTpu3aus Tel.
. Bbu6nunoreka [JOK
45 DNeKTpuyecKkuu 3apsia. [Ia

BUJIAd SJICKTPUUYCCKHUX 3apsaa0B

https://m.edsoo.ru/ff0c6bcc
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[IpoBOIHUKHY, TUATEKTPUKHU U
MOTYNPOBOIHUKH. 3aKOH

bu6mmoreka [{OK

46
COXPAaHEHUsI AIEKTPUUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
B3aumozencTBue 3apsaoB.
47 3akon Kysona. ToyeuHbin bubmmorera [TOK
4 N https://m.edsoo.ru/ff0c6ced
3JIEKTPUUECKUU 3aps]l
Hampspkennoctsb
AJIEKTPUIECKOTO TTOJIS.
48 [IpuHIMD Cynepno3uLiu bubmorexa LHOK
PHHIL YHep HV https://m.edsoo.ru/ff0c6df2
BNIEKTPUYECKUX Nojeu. JInnun
HaIPSKEHHOCTH
Pabota cun
49 ANEKTPOCTATUYECKOTO MOJISI. bubnmnorexa [JOK
ITotenunuan. Pa3zHocTh https://m.edsoo.ru/ff0c6£00
MTOTEHITNAJIOB
[IpoBOAHMKY U ANBIIEKTPUKHU B
50 3JIEKTPOCTATUYECKOM I10JIE. bubnunoreka [JOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
. bubmuoreka [JOK
51 OnektpoeMkocTb. Konmencaro
P s p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD TIJIOCKOTO
52 KOHJICHCATOpa. DHEPrus bubmorexa LIOK
g pa. p https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCAaTopa
JlaGopaTtopHnast pabota
" . bu6mmoreka [JOK
53 N3mepenue 31eKTpoeMKOCTH

KOHJIeHcaTopa"

https://m.edsoo.ru/ff0c478c
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[Ipuniun nercTBus u
MIPUMEHEHNE KOHIEHCATOPOB,
KOIUPOBAJIBHOTO armapara,

bu6mmoreka [IOK

54
CTPYWHOIO MIPUHTEPA. https://m.edsoo.ru/ff0c478¢c
DIIeKTpOocTaTUYeCKas 3alluTa.
3a3emIIeHHe AIIEKTPOIPUOOPOB
DIIEKTPUUYECKUH TOK, YCIOBUSA
€ro CyIlleCTBOBAHMS.
. bubnuorexa [JOK
55 ITocTosunbli Tok. CHna ToKa.
https://m.edsoo.ru/ff0c478¢
Hanpsxenue. ConpoTuBieHue.
3akon Oma aJig yyacTka 1enu
ITocnemoBaTenpHOE,
napasuiebHOE, CMEIIaHHOE
56 COCJIMHEHHE TIPOBOTHUKOB. 0.5 bubnnorexa [JOK
JlaboparopHas paboTa ' https://m.edsoo.ru/ff0c7410
«3y4yeHune cMEIanHoro
COCIMHEHUS PE3UCTOPOB»
Pabora 1 MOIITHOCTE
57 3JIEKTPUYECKOr0 TOKA. 3aKOH bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0c7838
[xoyns-Jlenna
3akox OMa U1 HOJIHOM
(3aMKHYTOM) DJIEKTPHUECKOM
nenu. KopoTrkoe 3amMbIKaHUeE.
58 JlaGoparopHas pabora 0.5 bubmmorexa [IOK
paTop p ’ https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/IC ncrounuka
TOKa U €r0 BHYTPEHHETO
COTIPOTHUBIICHUSD
59 PesepBHblii ypok. KonTpoiabsHas bubnuorexa [JOK

pabota mo Teme

https://m.edsoo.ru/ff0c8c56
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"DnexkTpoauHamuka" /
Bcepocculickas npoBepoyHas
pabora

O06o06marmuii ypok
«DNeKTpoANHAMUKAY /

Bbu6mmoreka [JOK

60 .
Bceepoccuiickas npoBepoyHast https://m.edsoo.ru/ff0c88be
pabora
DNEeKTpOHHAs IPOBOJIUMOCTb
TBEPABIX METAJLIOB.
61 3aBEICI/IMOCTB CONIPOTUBJIEHUS bubmmorexa [TOK
P https://m.edsoo.ru/ff0c478¢c
METaJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

2 DJIEKTPUYECKUHU TOK B BaKyyMe. bubnuorexa [JOK
CBOWCTBA JJICKTPOHHBIX ITyYKOB https://m.edsoo.ru/ff0c478¢c
[ToxynpoBoaHuKH, UX
coOCTBEHHas ¥ IpUMeECHast

63 npoBOAUMOCTh. CBOUCTBA p—N bubmmorexa [TOK

POBOA ' P https://m.edsoo.ru/ff0c84ae
nepexoa.
[TonynpoBoaHUKOBEBIE TPUOOPHI
DJIEKTPUIECKUU TOK B

acTBOpaXx U paciuiaBax

64 EJIQKT EHI/ITOE brbmmorexa [TOK
p ' https://m.edsoo.ru/ff0c82ba

DIEKTPOIUTHYECKAS
JTUCCOIHAIUS. DIEKTPOIIN3
DJIEKTPUYECKUU TOK B Ta3ax.

65 CaMOCTOSATEIbHBIN 1 bubmuoreka [JOK
HECaMOCTOSITCIILHBIN pa3psij. https://m.edsoo.ru/ff0c84ae
Monnus. [nazma

66 DneKTpuuecKkue mprudophl 1 bubnuorexa [JOK
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YCTPOMCTBA U UX MPAKTUICCKOE
npuMeHeHue. [IpaBuia TeXHUKH
0€30I1aCHOCTH

https://m.edsoo.ru/ff0c86fc

KonrponsHast pabora o Teme
«Inekrpocraruka. [locTosHHBIN

67 1 bubmuoreka [JOK
3NeKTpuYecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX Cpeaax»

Pe3epBHbIii ypoK.
68 O6ogma10m}$71 YPOK MO TeMaMm 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c8f6c
10 kmacca
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KITACC

KoaunvecTBo yacos D1eKTPOHHBIE
Ne ara u(pposBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue A uugpp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIEC
padoTsbI padoThI
pecypchl
[TocTostHHBIE MAarHUTHI U UX
B3auMojieiicTBue. MarauTHoe
. bubmuoreka [JOK
1 nosie. Bektop MarHuTHOM 1
. https://m.edsoo.ru/ff0c9778
MHAYKIUU. JINHUY MarHUTHOU
WHIYKIUU
MarauTHoO€e 1oJie MPOBOIHUKA
) ¢ Tokom. OmbIT Dpcrena. | bubnmoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlabopaTtopHnast pabota
bu6mmorexa [JOK
3 «/3y4eHne MarauTHOTO MoJs 1 1
https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM
JlelicTBME MAarHUTHOTO I1OJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia
4 Awmmnepa. JlabopaTopnas pabora 1 1 bubnuorexa LIOK
«Hccnenosanue neiCcTBUS https://m.edsoo.ru/ff0c9ac0O
MOCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOM)»
JlelicTBEe MAarHUTHOTO MOJISI Ha
5 JBUKYLIYIOCS 3apSKEHHYIO 1 bubnuoreka [IOK

yactuny. Cuna JlopeHua.
Pa6ota cunsl Jlopenia

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

3H€KTpOMaFHI/ITHa$I HUHAYKIUS.
IToTok BeKTOpa MAarHUTHOM

bubmnoreka [IOK

6 naayknud. OJ1C HHIYKIHH.
Ay a y Hu https://m.edsoo.ru/ff0c9778
3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papaaes
JlaGopaTtopHnast pabota
7 «HccnegoBanne sBICHUS bubmiorexa HOK
. https://m.edsoo.ru/ff0cal 50
3JIEKTPOMArHUTHON WHTYKIIUH»
NuaykTUBHOCTS. SIBIEHUE
camounaykiuu. 3J1C
2 CaMOWHIYKITUU. DHEPTH bubnmorexa [JOK
MarHUTHOT'O MOJIS KaTyIIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE
oJie
TexHu4eckue yCTporucTBa U UX
MpUMEHEHHNE: TTIOCTOSTHHBIC
9 MAarHUTHI, 3JIEKTPOMArHUTHI, bub6nuoreka [IOK
JJIEKTPOJABUTATEND, https://m.edsoo.ru/ff0c9778
YCKOPHUTENH 3JIEMEHTAaPHBIX
YacTHL], MHAYKIIMOHHAS T1€Yb
O000maromnii Yypok
10 «MarauTHoe no}Jlipe bubmorexa HOK
' https://m.edsoo.ru/ff0cab82
DJIEKTPOMArHuTHAs: UHY KIS
KonTponbhas padota no teme
11 «MarauTHoe 1ose bubmorera [JOK
' https://m.edsoo.ru/ff0cad58
DneKTpoMarHuTHasT WHIYKITUSDY
CB00OOIHBIE MEXAHUYECKHUE
bu6mmorexa [JOK
12 kosiebanus. ['apMoHnyeckue

KoyieOaHus. Y paBHEHUE

https://m.edsoo.ru/ff0caf06
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TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KojaeOaHui
rpy3a Ha HUTH OT JTHHBI HUTH
U Macchl Tpy3a»

bu6mmorexka [JOK
https://m.edsoo.ru/ff0c9778

14

KonebareabHBIN KOHTYD.
CB00OOHBIE
DJIEKTPOMATHUTHBIC KOJICOAHUS
B UJCaJIbHOM K0JIeOaTEIEHOM
KOHTYpE. AHAJIOTUSI MEXTY
MEXaHUYECKHUMU U
3JICKTPOMArHUTHBIMU
KOJIEOAHUSIMHU

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

15

®opmyna Tomcona. 3akoH
COXpaHeHI/IfI BHCpFI/II/I B
AeaIbHOM K0J1e0aTeIbHOM
KOHTYpE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarIUX
KosieOaHusX. BeHy K eHHbIE
MeXaHUYeCKHE KoJieOanus.
Pe3onanc. BeinyxneHHbie
3JICKTPOMArHUTHBIE KOJICOaHMS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cbbl86

17

[lepeMeHHBIU TOK.
CuHycOUIaNbHBIA
MIEPEMEHHBIM TOK. MOIITHOCTh
MEePEMEHHOT0 TOKa.
AMIUTUTYTHOE ¥ ICHCTBYIOIICE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34
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3HA4YCHUEC CUJIBI TOKA U
HaIpPs>KCHUA

Tpancdopmarop.
[IpousBoacTso, nepenaya u

bu6mmoreka [JOK

18 MOTpeOICHUE IIIEKTPUUECKOM https://m.edsoo.ru/ff0c9778
SHEPTUH
YCTpoUCTBO U IPAKTUYECKOE
MPUMEHEHUE AIEKTPUIECKOTO
19 3BOHKa, T€HEpaTOpa bubmorexa HOK
N https://m.edsoo.ru/ff0cc324
MEePEMEHHOTO TOKA, JIMHUM
3JeKTponepeaad
DKOJIOTHYECKUE PUCKHU TTPU
IIPOU3BOJICTBE
20 anekTposHepruun. Kynerypa bubnuorexa [JOK
HCIIOJIb30BAHUS https://m.edsoo.ru/ff0c9778
IEKTPOIHEPTHH B
MOBCEIHEBHOM JKU3HU
MexaHuYecKH€e BOJIHBI,
YCJIOBHS pacTpOCTPAHCHHUS.
21 [lepuoa. CxopocThb bubnuoreka [IOK
pacipoCTpaHEHHUs U JINHA https://m.edsoo.ru/ff0ccas4
BOJHBL. [lonepeunsie n
IIPOJIOJIBHBIE BOJIHBI
3Byk. CKOpOCTb 3BYKa.
22 Fp}(])MKOCTE 3BYyKa. }];bICOTa bubmmorexa [IOK
https://m.edsoo.ru/ff0cccOc
toHa. TemOp 3ByKa
DIIEKTPOMAarHUTHBIE BOJIHBI, UX
23 CBOMCTBA U cKOpocTh. [1Ikana bubmoreia HOK

OJICKTPOMATrHUTHBIX BOJIH

https://m.edsoo.ru/ff0ccfe0
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[IpuHIHAIIBI pauoCBA3U U

bu6mmorexa [JOK

24 TENICBHACHHA. PasBuTHe https://m.edsoo.ru/ff0c9778
cpencTB cBs3u. Pagmonokarus
25 KonTtponsHas padora bubnuoreka [IOK
«Konebanus v BOJHBI) https://m.edsoo.ru/ff0cc6f8
IIpssmMonuHenHoe
2% pacIpocTpaHEeHUE CBETA B bub6nuoreka [IOK
OIHOpPOJHOM cpene. ToueuHbli https://m.edsoo.ru/ff0cd350
HCTOYHHUK cBeTa. JIyd cBera
OtpaxeHue cBeTa. 3aKOHbI
7 oTpaxkeHus ceerta. [loctpoenue bubnmorexa [JOK
H300paKCHHUH B IFIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnienne ceera. [lonHoe
)3 BHYTPEHHEE OTPAKECHUE. bubnuorexa [JOK
[IpenenbHBIA YTOJI MOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
JlaboparopHas paboTa
29 <(H3MI;peHI:/IC n(icasaTeJm Bubmmorexa LIOK
https://m.edsoo.ru/ff0cd67a
IPETOMJICHUS CTEKIIa»
JIunsel. [loctpoenue
30 n300paKeHMI B JIMH3E. bub6nuoreka [IOK
®opmysia TOHKON JTUH3BI. https://m.edsoo.ru/ff0cddle
YBenu4yeHue JuH3bI
JlaboparopHas paboTa
31 «HccnenoBanue cBOMCTB bubnmorexa [IOK
. https://m.edsoo.ru/ff0c9778
U300paXKeHHUI B TUH3AX)
32 Jucnepcus ceeta. Cl10KHbII bubmmorexa LOK

https://m.edsoo.ru/ff0c9778
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cocTas Oenoro cBera. L[BerT.
JlaGopaTtopHnas pabota
«Habmonenne aucnepcuu
CBETa»

WuTepdepenmus ceera.

bu6morexa [JOK
33 npakuus cBera.
Autppaiu .. https://m.edsoo.ru/ff0ced22
JudpaxknuonHas pemeérka
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka IIOK
[Tonapusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuyueckue npuodops U
35 CTPOMCTBA U YCIIOBUS UX Bubmmorexa [IOK
yerp 4 https://m.edsoo.ru/ff0c9778
0€301acHOTr0 MPUMEHEHUS
['paHnLIBI TPUMEHUMOCTH
16 KJIACCHYECKOW MEXAHUKH. bub6mmorexa [JOK
[MoctynaTel crienuaIbHOR https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCUTEIHLHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTH. bubnmnoreka [JOK
3amejieHre BpEeMEHH U https://m.edsoo.ru/ff0cfad42
COKpAIICHHUE JITTUHBI
DHeprusi U UMITYJIbC
13 PEIATHBUCTCKON YaCTHUIIBI. bu6nuoreka [IOK
CBs13b MacChI C YJHEPTHEH U https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPruUs MOKOs
KonTponsnas pabora «Onruka.
39 OCHOBBI cienUaNbHON TEOPUHU bubamorexa [TOK
1 P https://m.edso0.1u/ff0cf610
OTHOCHUTEIILHOCTH
40 ®otounbl. opmyna [1nanka. bubnuotexa [JOK
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DHeprus U UMIyJIbC POTOHA

https://m.edsoo.ru/ff0cfel6

OTKpBITI/IC N UCCIICOOBAHUC

bubnuoreka [JOK

41 . A.T.

Qorospexra. OmpiTet https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonHbl poTorddexra.

4 YpaBHeHUe DHHIITEHHA TSI bubnmoreka [JOK
dotorpdekra. «KpacHas https://m.edsoo.ru/ff0d015¢
rpanuna» Gorodddexra
Hasnenune cBera. OnbiTe [1. H.

43 Jlebenena. Xumuueckoe bubmmorexa [TOK

- seBa. https://m.edsoo.ru/ff0d04a6
JIEUCTBUE CBETA
TexHuueckue yCcTponucTea u

44 IIPAKTUYECKOE IPUMEHEHUE! bubnuoreka [IOK
¢dororsieMeHT, PoToNaTIHK, https://m.edsoo.1u/ff0c9778
COJIHEUHas OaTapesi, CBETOIUO]]

Pewienue 3angau no teme
45 «DneMeHThl KBAHTOBOM bubmmorexa [TOK
https://m.edsoo.ru/ff0d0302
OTITHKI
Mopens atoma ToMmcoHa.

46 OmnsiTel Pesepdopaa mo bubnuoreka [IOK
pacCeAHUIO O-4aCTHLI. https://m.edsoo.ru/ff0d091a
[LmanerapHas Mozenb aToMa

bu6mmoreka [IOK
47 II b
OCTY TR bOpd https://m.edsoo.ru/ff0d0afa
W3nyuenue u nornouieHue
43 (GOTOHOB MpH Mepexojie aToma bub6numorexa [IOK

C OZHOTO YPOBHS SHEPTUHU HA
Ipyroi. Buael ciektpos

https://m.edsoo.ru/ff0d0afa
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BoHOBBIE CBOWCTBA YaCTHILI.
Bounbl e bpouis.

49 KopnyckynsipHO-BOTHOBOU bubnmoreia LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIoHTaHHOE U
BBIHYKJICHHOE M3TyUCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiTe Pe3epdopaa mo bubnuorexa [JOK
OIIPENEIIEHHUI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TyUSHUS
CeownctBa anbda-, 6era-,

51 ramMmma-usiydyeHus. Bausnue bubnmorexa [JOK
PaaMOAKTUBHOCTH Ha KUBbIE https://m.edsoo.ru/ff0c9778
OpTaHU3MBI
OTkpbITHE IPOTOHA U
HeuTpoHa. M3oTomnbl. Anbda-

52 pacmai. DIeKTPOHHBIU U bubnmorexa LHOK

. https://m.edsoo.ru/ff0d1162
NO3UTPOHHBIN OeTa-pacraj.
l'amMmma-uznydenue
DHeprus CBS3U HYKIOHOB B
sape. SInepHple peakuum.
53 HﬂpepHLH/fI;eaKTgp. [Tpobnemsl, Bubmmorexa LIOK
https://m.edsoo.ru/ff0d1356
MEPCIIEKTHBBI, IKOJIOTUIECKUE
ACTICKTBHI SIICPHOM SHEPTCTUKU
DneMeHTapHbIe YaCTHIIbI.
OTKphITHE TO3UTPOHA. METO b
54 HaAOJFOZICHUS ¥ PETUCTPaIluU bubnuorexa [JOK

3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton
«DPyHIaMEHTAIbHBIE

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3auMO/IeUCTBUs. EMMHCTBO
(U3HMYECKON KapTUHBI MUPA»

55

DTanbl pa3BUTHSI ACTPOHOMHUH.
[Ipuxnagnoe u
MHUPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuHU. Bu 3B€311HOTO
Heba. Co3Be3ausi, spKue
3BE3/IBI, INIAHETHI, UX BUIUMOE
nemkenne. ConHeunas
cucTrema

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

56

Couuite. CoHeuHas
aKTUBHOCTE. VICTOUHHK
sHeprun CoJIHIIA U 3BE3]T

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9778

57

3BE3/b1, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI
TJIaBHOM OCIIEZI0BATEIBHOCTH.
BuyTpennee ctpoeHue 3BE3.
CoBpeMeHHbIE NPECTABICHUS
0 MIPOUCXOKACHUHU M SBOIIOIIUH
ConHua u 38€31

bub6muoreka [HOK
https://m.edsoo.ru/ff0c9778

58

Mueunsid [1yTh — Hama
lNanakrtuka. [lonoxenue u
nBrkeHue CoJiHIIA B
["anaktuke. I'amakTukuy.
YepHble ABIPHI B spax
raJlakTHK

bubmnoreka LJOK
https://m.edsoo.ru/ff0c9778

59

Bcenennas. Paz6eranue
ranakTuk. Teopust bonbuioro
B3phIBa. PenukTOBOE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c9778



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778

u3JIydyeHue. MeTtarajiakTuka

Hepemennsie npo0iaembl

bu6mmoreka [JOK

60
aCTpOHOMUH https://m.edsoo.ru/ff0c9778
KoHnTtponbHas pabota
bubmnoreka LJOK
61 «DNIeMEHThI ACTPOHOMHH U
https://m.edsoo.ru/ff0c9778
acTpoUUKID)
O606maromuit ypok. Poib
(GU3MKU U ACTPOHOMUH B
2 9KOHOMHYECKOM, bub6munoreka [IOK
TEXHOJIOTHYECKOM, COITMAJIbHON https://m.edsoo.ru/ff0c9778
U DTUYECKOU chepax
JIeATETbHOCTH YelIOBEKa
O6o06matomuii ypok. Posb u
63 MeCTO (PU3UKHU U aCTPOHOMHUH B bubnuorexa [JOK
COBPEMEHHOI HayYHOUI https://m.edsoo.ru/ff0c9778
KapTUHE MUpa
O606maromuii ypox. Poib
(bu3HYEeCcKO TEOpUH B
64 (opMupOBaH bubnuorexa [JOK
PMUP . . https://m.edsoo.ru/ff0c9778
IpeJICTaBICHUN 0 PU3nIecKon
KapTUHE MUpa
O6o0maromuii ypok. Mecto
buznyecKoil KapTUHBI MUpPa B
65 o01IeM psiy COBPEMEHHBIX bubmorexa HOK
HICM pAiLy COBP https://m.edsoo.ru/ff0c9778
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUIN O TPUPOLE
PesepBHbIil ypok. MarautHoe
bub6muoreka [IOK
66 nose. IEeKTpOMarHuTHas

HHAYKIOUA

https://m.edsoo.ru/ff0c9778



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
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PesepBHblii ypok. OnTuka.

67 OCHOBEI CIIEIMAIBHON TEOPHUU 1 Bubmiorexa LIOK
1 P https://m.edsoo.ru/ff0c9778
OTHOCHUTEIHHOCTHU
Pesepnrbliii ypok. KBanTosas
68 qomlflca 3J?I]€I:)M6HTI)I 1 bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d1784
ACTPOHOMHUU U acCTPOPU3UKH
OBIIEE KOJIMYECTBO HACOB 68

[10 ITIPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
MpoBepPsAeMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaT, Ha TpUMepax poilb W MeCTo (PU3UKH B
(hOpMHUpPOBaHMKM COBPEMEHHON HAyYHOW KapTHHBI MHpa, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

Troaen

10.2

Y4uThIBaTh I'PAHULBI IPUMEHEHUSI U3YUEHHBIX (PU3UUECKUX MOJIENIEH:
MaTepuajibHas TOYKa, MHEpIHUalbHas CHUCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJO, UACAIBHBIA I'a3; MOJEIIN CTPOCHMSI ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUYHBINM HJIEKTPUYECKUH 3aps] — IpU PEUICHUH

bu3nveckux 3amaq

10.3

Pacno3naBaTth usnyeckue siBaeHuUs (Mpouecchl) U OOBSACHATH UX HA
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-KMHETUUECKOU Teopuun
CTPOCHMsI BELIECTBA U  DJIEKTPOJMHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE IpPsIMOJUHEIIHOE IBM)KEHUE, CBOOOJHOE NajeHue
T€J, ABUXKEHUE IO OKPY>KHOCTH, WHEPILMs, B3aUMOJIEHCTBHE TEII,
mud¢y3usi, OpOYHOBCKOE IBM)KCHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, H3MEHEHHe o00bEMa Ten TMpH  HarpeBaHUU
(oxJlaXx/IeHnNn), TEIUIOBOE paBHOBECHE, MCIApeHHe, KOHJEHCalus,
IUIaBJ€HUE, KpUCTAJUIM3allus, KHUIIEHHE, BIAXHOCTh BO3]yXa,
MOBBIIICHHUE JIaBJICHUS ra3a MPH €ro HarpEeBaHUU B 3aKPHITOM COCY/IE,
CBS3b MEXJAy IapaMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax;

AJIEKTPU3AIIUS TEJ, B3aMMOJICHCTBHE 3apsiI0B

10.4

OnuchiBaTh MEXaHHWYECKOE JBWKEHHME, UCHONb3ysd (uznueckue
BEJIMYUHBI: KOOPJMHATA, IIyTh, IEPEMELIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tella, KHHETUYECKas DHEPIHs,
NOTEHIMAIbHAs dSHEpPrus, MexaHudeckas paloTa, MexXxaHHYecKas
MOIIHOCTh; IPU ONMHUCAHUH NMPABUIBHO TPAKTOBATh (PU3NYECKHIA CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUY€HUs M €AMHUIIbI, HaXOAWTH
(bopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PU3UUECKYIO BEMYHUHY C APYTUMH

BEINM4YMHaMU

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA Te€l M TEIJIOBEIC




SBJICHHSI, HCIOJIB3ysl (HU3WYECKHME BEIMYMHBI: JIaBJICHWE Trasa,
TeMIlepaTypa, CpeAHss KHHETHYeCKas JHEPrus XaoTHYECKOTro
IBIDKEHUS MOJIEKYJ, CpeJHEKBaJApaTU4YHasi CKOPOCTh MOJEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHss dSHeprus, pabora Trasa,
KO3 (UIMEHT TMOJE3HOT0 JEWCTBUSA TEIUIOBOTO JIBUTATENs; IpHU
OTMCAaHUU MPaBUIBHO TPaKTOBAaTh buszngeckuit CMBICI
UCIIOJIB3yEMBIX BEJIMYMH, UX OOO3HAUCHHS WM EIUHUIIbI, HAXOJUTh
(bopMyIIbI, CBSI3BIBAIOIINE TAHHYIO PU3NYECCKYIO BEJIMYUHY C IPYTHMH

BEIIMYHUHaAM

10.6

OnucheiBaTh M3y4EHHBIE JIEKTPUUECKUE CBOWCTBA BEIECTBA MU
AJIEKTPUYECKUE  sBJIEHUS  (MpOLIECChl), HCHONB3Ys  (pusmueckue
BEJIMYMHBIL: NIEKTPUYECKUI  3apsAl,  JJIEKTPUUYECKOE  IIOJIE,
HanpsOKEHHOCTh  MMOJIA, IOTEHLHUall, Pa3sHOCTh IOTEHIMAJIOB; IpHU
ONHCAaHUU MPABUIBLHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJIb3YEMBbIX
BEIMYMH, WX OOO3HAUYECHUS W eIWHUIIBI; YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIMYMHY C  JAPYTUMH

BCINYHNHaAMM

10.7

aHAJTU3UPOBaTh (PU3MUYECKUE TMPOLECCHl M SIBICHUS, HCHOJb3Ys
¢buznyeckre 3aKOHbI M MPUHIIMIIBL: 3aKOH BCEMUPHOTO Tsrotenus, I, 11
n III 3akonbl HproTOHA, 3aKOH COXpPAHEHUS MEXAaHWYECKOM SHEPIHH,
3aKOH COXPAaHEHUS UMIIYJIbCA, IPUHLUI CYNEPIO3ULIUN CUJ, IPUHIINII
paBHOIIpaBUs  MHEpPUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI) TEOPHUIO CTPOEHUs BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpPEIHEW KHHETUYECKOM SHEPrUU TEIUIOBOI'O JBHKEHUS MOJEKYNI C
aOCONFOTHON TeMIepaTypoid, MEepBhI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXPAaHEHHUsl JJIEKTPUUYECKOrO 3apsaa, 3akoH KynoHa; mpu 3TOM
pa3nanyath CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKOe

BBIPAYKEHHUE U yCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPHUHIMIBI JIEHCTBUS MaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pasziuyaTh YCIOBUS HX O€3011acHOro

HCIIOJIb30BaHMUS B IOBCEIHEBHOM KHU3HHU

10.9

BrimmonssaTs OKCIICPUMCHTEI 11O UCCIICAOBAHNUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
MIPOLIECCOB C MCIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
aToM (dopMmyaupoBaTh MpobiemMy (3amady) W THUIIOTE3y Y4eOHOro
OKCIEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIJIONKECHHOTO

000pyI0BaHUs, TPOBOJIUTH ONBIT M (HOPMYITUPOBATH BHIBOIBI

10.10

OCYHICCTBHﬂTL NpAMbIC W KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘~ICCKI/IX

BEJIMYMH; MPU ATOM BBHIOMpATh ONTUMAIIBHBIA CIIOCOO0 HM3MEpPEeHHs U




HCIIOJB30BaTh U3BECTHBHIC METOJbI OLICHKU HOFpGIHHOCTGfI I/ISMGpeHI/II\/II

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMHM BEIMYUMHAMU C
HCIIOJIb30BAHUEM IMIPSAMBIX H3MEPEHMM; INPU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, (HUKCHpPOBATh pe3yJIbTaThl IOJYyYCHHOH 3aBHCUMOCTH
¢u3nUecKux BEIMYUH B BUJE TaOJIUI U TPaQUKOB, €1aTh BBIBOJBI MO

pe3yibTaTaM UCCICAOBAHUA

10.12

CoOmogath mpaBujia  0O€30MAaCHOTO  TpyJda TPH  MPOBEIACHUU
UCCIIEIOBAaHUM B  paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHo-
HCCIIEIOBATENBCKOW M MPOEKTHOM JEATEIIBHOCTH C HCIOJIb30BAaHUEM

U3MEPUTENIbHBIX YCTPOMCTB U 1aO0paTOPHOro 000PYI0BaHUS

10.13

Pemate pacuérHble 3a7a4u ¢ SIBHO 33JaHHOM (hU3MYECKON MOEIbIO,
UCTIONB3Ysl (U3NYECKUE 3aKOHBI M TPUHIMUIBI, HA OCHOBE aHAIN3a
yCIOBUSL  33Jauyd  BBIOMpATh  (PU3MYECKYI0 MOJEb, BBIAEIATH
dusnyeckre BENMIUHBI U (OPMYJIBI, HEOOXOTUMBIC NIl €€ pelIcHHS,
IPOBOJUTH PACUYETHI U OLEHUBATH PEAbHOCTh IMOJYYEHHOTO 3HAUYEHUS

¢u3nuecKoil BeTUUNHBI

10.14

Pemarp  kauecTBeHHBIE  3a/Jauu: BBICTpauBaTh  JIOTUYECKU
HEMPOTUBOPEUYHMBYIO LIETIOUKY PACCYKIEHUI C OMOpOi Ha M3ydeHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/IC SABJICHUSA

10.15

Hcnonb3oBaTe MHpHU  pelICHUMM Y4eOHbIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTYpUpPOBaHMS,
MHTEpIpEeTallud M MPEICTaBICHUS y4eOHOM W Hay4HO-IIOMYJISIPHON
MHpOpPMAaLIMY, TOJTYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIKIO

10.16

[IpuBoauTH TpHUMEPHI BKJIa/a POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOLECCOB OKPY KAIOIIErO

MHpa, B pa3BUTUC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp30BaTh TEOpEeTUUYECKUE 3HAHUSA MO (DU3MKE B TOBCETHEBHOM
JKU3HU ISl oOecrieueHust 6€30MacHOCTH MPU 00paIeHuu ¢ mpudopamMu
U TEXHUYECKUMM YCTPOWMCTBAMM, MJISI COXpPAHEHUs 370pOBbS U

CO6J'IIOI[CHI/I5I HOPM 3KOJIOTMYECKOI'0O ITOBEACHHS B oxpy;xa}omeﬁ cpeac

10.18

PaGoTaTh B rpynme ¢ BBIIOJHEHHUEM Pa3UYHBIX COIMANBHBIX POJCH,
IUIaHUPOBAaTh ~ pabOTy  TpPyNIbl, pPAlMOHAIBHO  pacHpeaessiTh
00SI3aHHOCTH U IUIAHUPOBATh JCATENBHOCTh B HECTAHAAPTHBIX
CUTyalMsX, aJleKBaTHO OIICHUBATh BKJIAQJ KaXXIOTO U3 YYaCTHUKOB

TPYIIBI B pellIEHHE paccMaTpUBAEMOM MpoOIeMbl




11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero oopa3oBanusi

11.1

JleMOHCTpHpOBAaTh Ha TMpHUMEpax polb W MecTo (PHU3MKH B
(GbOpMUPOBaHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TE€XHOJIOTUH, B MPAKTUYECKOMN JEATEIbHOCTU

JIOJIeH, LIeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4uThIBaTh TPAaHULBl IPUMEHEHHSI U3yUYEHHBIX (PU3HUYECKUX MOJIEIICH:
TOYEYHBIN AIEKTPUUYECKUHN 3apsf, siiepHasi MOJIeNb aToMa, HyKJIOHHAas

MO/IeJIb AaTOMHOT'O Si/ipa MPH pelieHNH (PU3NIECKHUX 3314

11.3

Pacrio3naBate ¢usmueckue sBIeHUs (MPOIECCH) U OOBSICHATH WX HA
OCHOBE 3aKOHOB  DJJEKTPOJWHAMUKMA W  KBAaHTOBOM  (pusmKwu:
ANIEKTpUYecKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE JEHCTBUS TOKa, B3aMMO/ICHCTBUE MarHuTOB,
ANIEKTPOMATrHUTHAS WHAYKIHS, JCHCTBHE MArHUTHOTO MO Ha
MPOBOAHUK C TOKOM U MABWXKYIIMICS 3apsl, 3JICKTPOMArHUTHBIC
KojeOaHusi W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  IpejomiieHue, uHTepdepeHuus, auppakuus U
MOJIIpU3alisl CBETa, AMCIEPCUS CBETa, (OTOAIEKTpUIEeCKUil dhdexT
(poroaddexr), cBeTOBOE HaBlCHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PaanOaKTUBHOCTD

11.4

OnuceiBaTh W3Yy4YEHHbIE CBOMCTBa  BellecTBa  (JIEKTPUUECKHE,
MAarduMTHBIC, ONTHYCCKUC, JJICKTPHUYCCKYIO IMPOBOAMMOCTL PA3JIMYHBIX
Cpel) © DJJIEKTPOMATHUTHBIC sBIEHUS (MPOIECCHI), HCHOIB3YS
¢dbusznyeckue  BENWYHMHBI:  OJCKTPUYECKUH  3aps], Ccuila  TOKa,
ANIEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COIMPOTHUBIICHHE,
pazHocth mnoteHmanos, DJC, pabora Toka, MHAYKIMS MarHUTHOTO
nosst, cuina Awmmepa, cuna JlopeHna, HWHAYKTUBHOCTh KAaTYIIKH,
SHEPTrHUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJIEH, MepHoJ U YacToTa
Kosie0aHuil B Kose0aTeIbHOM KOHTYpE, 3apsl U CUJIa TOKa B Mpoliecce
rapMOHUYECKUX DJIEKTPOMAarHUTHBIX Kose0aHuH, ¢boxycHoe
paccTosiHUe W ONTHYECKas CHUJia JIMH3bI; MPU OMUCAHUU MPaBUIBLHO
TPakToBaThb (UINYECKUH CMBICT HCIOJIB3YEMBIX BENUYHMH, HUX
0003HAaUYEeHHUS W EIUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

TaHHYIO (PU3HUYECKYIO BETMUUHY C IPYTHMHU BEIMYMHAMHU




11.5

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUSA U MPOLCCCHI, UCIIOJIB3YA
(1)I/I3I/I‘-ICCKI/IC BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBCTA, JSHCPIruUd W HMIIYJIbC (I)OTOHa, nepuong
mojaypaciaaa, OSHEprusd CBA3M AaTOMHBIX AAC€p, IIPU OIIHMCAHUH
IMpaBUJIBHO TPaKTOBATb (1)PI31/I‘~I€CKPII>1 CMBICJI UCITOJIB3YEMBIX BCJIWYHH,
UX 0003HAYECHUS U CAWHUIIBI, YKa3bIBaTb q)OpMYJIBI, CBA3BIBAIOIIUC
AaHHYIO (1)1/13I/II-IGCKYI-O BCIIMUUHY C APYI'UMHU BCINYUHAMHU, BBIYUCIIATH

3HaueHUE (PU3NYECKON BETUUHHBI

11.6

AHanu3upoBaTh (U3NYECKUE TPOLECCHl U SBJICHUS, HCIOIb3Ys
¢busznyeckue 3aKOHbBI M OpuUHOUOBL  3akoH Owma,  3aKOHBI
MOCJEA0BATEIBHOTO M NapauIeIbHOTO COEAUHEHHS ITPOBOJHUKOB,
3akoH Jlxoyns — JleHua, 3aKOH 3JEKTPOMArHUTHOM MHIYKUMHU, 3aKOH
MPSIMOJIMHEMHOTO pACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBl ~ IIPEJIOMJIEHUS  CBETa, YypaBHEHHWE  OWHINTEWHAa  JJIA
dotorddekra, 3aKOH COXpaHCHHS DJHEPTrUU, 3aKOH COXpaHEHUS
MMITyJIbCa, 3aKOH COXPAHEHMsS DIJIEKTPUUYECKOTO 3apsna, 3aKOH
COXpaHEHUsI  MaccoBOro uwucia, noctynarel  bopa, 3akoH
paZIMOAKTUBHOIO pacnaga; TMpH HSTOM pa3jindyaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHHUE M YCIOBUS

(rpanu1IBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeZ[eJBITB HampaBJICHUC BCKTOpa HWHAYKIIMU MArHUTHOI'O I10JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CHJIbI HopeHua

11.8

CTpOI/ITB n  OIIUChIBATDH I/I306pa)KeHI/IC, CcO3JaBacMoO€ IIIIOCKHUM

3epKaJioM, TOHKOW JTMH30M

11.9

BBINOMHATE SKCIIEPUMEHTHI TI0 UCCIEAOBAHUI0 (PU3NYECKUX SIBICHUNA U
MPOIIECCOB C MCIOJIB30BAHUEM MPSMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
sToM (dopmynaupoBaTh MpoOiemMy (3amady) U THUIOTE3y Y4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEAJIOKEHHOTO

O60py2[0BaHI/I$I, IMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOBI

11.10

OCYH_ICCTBJI}ITB npsaMbIC W KOCBCHHBIC H3MCPCHUA (bl/ISI/I‘-ICCKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/IpaTB OIITUMAJILHBIN CII0CO0 HU3MCPCHHUA U

HCIIOJB30BaTh U3BECTHHIC METOAbI OLICHKU HOFpGHJHOCTCfI H3MepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C HCIOJIb30BAHUEM
NpPSAMBIX ~ HM3MEPEHUH; IPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUpPOBATh pe3yNbTaThl MOJYYCHHOH 3aBUCHUMOCTH (PHU3UUECKUX
BEJIMYUH B BUJE TaOJIMIl U TPaQUKOB, JIeNaTh BHIBOJBI 110 pe3yIbTaTaM

HCCICOO0BaAHUA

11.12

CobOmronate mpaBuia 0€30MacHOrO  TpyAa IMpH  MPOBEACHUU




UCCIeOBaHUH B paMKax ydeOHOro OSKCIIEpUMEHTa, Yy4yeOHOo-
HCCJEN0BATEIbCKON U MPOCKTHON JEATEIBHOCTH C MCIOJIb30BAHUEM

U3MEpUTENbHBIX YCTPOUCTB U 1a00PaTOpHOro 060py10BaHUS

11.13

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aaHHOM (D)U3MYECKON MOEIbIO,
UCTIONB3Ysl (U3NYECKUE 3aKOHBI M TPUHLMUIBI, HA OCHOBE aHAIM3a
yCIOBUS  3aJauyd  BBIOMpATh  (PU3UYECKYIO MOJEb, BBIIEIATH
¢dusnyeckre BENMYUHBI H (OPMYJIBI, HEOOXOUMBIC NIl €€ pelICHHS,
MPOBOJUTH PACUYETHI U OLCHUBATH PEATbHOCTD IOJYyYEHHOTO 3HAUYECHUS

(bu3nYecKoil BETUYNHBI

11.14

Pemarpr  kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTUYECKU
HEMPOTUBOPEUHMBYIO LIETIOUKY PACCYKIEHUI C OMOpON Ha M3y4eHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U q)HSI/I‘IeCKI/IC SABJICHUSA

11.15

Hcnonp3oBaTe NpHU  pelIeHUMM Y4EeOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMU [UIsl TOUCKA, CTPYKTYpUpPOBaHMS,
MHTEpHpEeTallud M MPEACTaBICHUS y4eOHOM W Hay4HO-IOMYJISIPHON
uHpOpPMaLUY, TOJTYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBAThH MOTy4aeMyto HH(OPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBUS MalINH, MPHUOOPOB U TEXHUYECKHX
YCTPOICTB; pa3ianyarh YCJIOBHS WX OE€30MacHOr0 HCHOJIb30BAaHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIa/la POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOPETUYECKHE 3HAHUSA MO (PU3MKE B IMOBCETHEBHOMN
YKU3HH 1)1 o0ecrieueHrs 0€30MacHOCTH MpH OOpaIieHUH ¢ MpuOopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJIi COXPAHEHHsI 3J0pPOBbSI H

COOJTIOJICHHST HOPM KOJIOTUYECKOTO TIOBEACHHUS B OKPYIKAIOIIEH cpeie

11.19

PaGotare B rpynme ¢ BBITOJHEHHWEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy  TPyNNbl,  PAlMOHATBHO  paCHpPEACTsTh
00S3aHHOCTH ¥  IUIAHUPOBATh JEATEIBHOCTH B  HECTaHAAPTHBIX
CUTyalUAX, AJEKBAaTHO OLICHUBATh BKJIAJ KaXXAOIO M3 YYaCTHUKOB

IpYIIIbI B PELICHUE paccMaTpUBaeMOi MPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon
pa3jiena

Kox npoBepsiemoro
3JIeMEeHTa

IIpoBepsiemble 31eMEHTHI COAePKAHUA

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHU A

1.1

®uszuka — Hayka o npupoxae. Hayunsle
METOJIbl ITO3HAHUS OKpY:Karomero mupa. Ponb
DKCIEPUMEHTa M TCOPUM B  IIpOLECCE

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pU3MKe

1.2

MonenupoBanue GU3NYECKUX SBICHUH H
npoueccoB. Hayuneie runoressl. Ouznueckue
3aKOHBl U TEOpUHU. |'paHULIBI MPUMEHHUMOCTH
buznuecKux 3aKOHOB. [MpuHIHT
cooTBeTcTBUS. Ponmp M Mecto (u3MKH B
dbopMUpOBaHUU COBPEMEHHOM Hay4YHOU
KapTUHBI Mupa, B MIPaKTUYECKON

NEATEILHOCTH JII0ACH

MEXAHHUKA

#iHPari#KITHEMATUKA

2.1.1

MexaHu4ecKoe IBHKEHHE. OTHOCUTENBHOCTh
MEXaHUYCCKOIo ABUKCHUS. Cucrtema orcuéra.

Tpaexropus

2.1

[Tepemenienue, CKOpPOCTh (CpPedHsss CKOPOCTH,
MTHOBEHHAasi  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX IMPOEKIMH Ha OCH
CHUCTEMBI KOOpPJMHAT. Crnoxenue

HepeMemeHnﬁ X CJI0XKCHHUC CKOpOCTCﬁ

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBHKCHUE. I'paduxu
3aBHCHUMOCTH KOOpIMHAT, CKOpPOCTH,
YCKOpEHUs, IIyTH u nepeMeleHus

MaTepHaHBHOﬁ TOYKH OT BPEMCHU




CBoOoaHOE magieHne. Y CKopeHue cBOOOTHOTO

naaCHuA

KpuBonuneiinoe naBwxeHue. PaBHOMepHOE
JBHUXXCHUC MaTCpHaHBHOﬁ TOYKHU 10
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JMHEWHAs
CKOpOCTb. Ilepuon " 4acToTa.

HCHTpOCTpeMI/ITeHLHOC YCKOpPEHUC

TexHuueckue yCTpoiicTBa: CIHUIOMETP,
JIBIDKCHHUE CHApSOB, LIETIHBIE M PEMEHHBIE

nepcaadun

[IpakTnueckue paboTHI. N3mepenne
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOUIEHUSI MEX]y IMyTSAMU, NMPOIJICHHBIMU
TEJIOM  3a  TOCJIEOBaTeIbHbIE  paBHbIE
MIPOMEXKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBUOKEHUU C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hy10. M3ydeHune NBUKEHUS IIapyKa B BA3KOU
JKUJIKOCTU.  V3ydyeHwe  JBMKEHUSI — Tedna,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

##HPart## INTHAMUKA

2.2.1

[TpuHIMO OTHOCUTEILHOCTH TI'amunes.
IlepBplii 3akoH HeroroHa. HMuepuuanbHbie

CHUCTEMEI OTCUETa

222

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHI

223

Bropoi#i 3akon HproToHa mjisi MaTepuanibHOU
TOYKM B HHEPLUUAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akon HploTona mis

MaTCpHaJIbHBIX TOUYCK

224

3aKOH BCEMHUPHOTO TAroTeHus. Cuna TsHKeCTH.

ITepBas kocmuyeckas ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus

CKOJIBXXCHHA u CcHhJia TPCHUA IIOKOA.

Koaddumuent tpenus. Cuiia conpoTHUBICHUS




Ipu ABUXKCHUU TECJIA B ) KUAKOCTHU HUJIU ra3ec

2.2.7

[TocTymarenbHOe M BpamiaTeIbHOE JIBHKECHHE

a0COJIFOTHO TBép,I[OFO TCl1a

228

MOMEHT cuiIbl OTHOCUTEIBHO OCH BpAIIEHUS.
IIneqo cunbl. YcimoBus paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckne  yYCTpOWCTBA:  MOMAIIMITHUKH,

JABWIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Tpaktuyeckue paboTel. M3yueHue NBUKEHUS
Opycka 10 HAKJIOHHOW TUIOCKOCTH TIOJ
JEUCTBUEM HECKOJbKHMX cuil. MccrnemoBanue
3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAOIINX
B jaedopmupyemMoll TpyXHHE U PE3UHOBOM
oOpasrie, OT BENIMYUHBI WX AehOopMaIlu.
HccnenoBanue ycnoBuii paBHOBECUS TBEPIOTO

TeJa, UMEIOIIEro OCh BpaIeHUs

23

###PartH#3AKOHBI COXPAHEHUN A B MEXAHUKE

NMnynsCc MaTtepuanbHOM TOYKH, CHUCTEMBI

2.3.1 MarepuaibHbIX TOYeK. Mmmoyiabc cunbl H
M3MEHEHUE UMITyJIbCca Tela
3o 3akoH coxpaHeHuss wummyinasca B HCO.
o PeakTBHOE NBMKEHNE
233 Pab6ota cunbl
234 MomHOCTb cHIBI
535 Kunernueckast s3Heprus MaTepUaJIbHOW TOYKH.
o Teopema 0 KHHETUYECKON YHEPTUU
ITorenunansHas »Heprus. lloreHumanbHas
36 SHEprus yOpyro ne(OpMUPOBAHHON
o npyxunsl. lloreHumanbHass dSHeprus Tena
BOJIM3M MMOBEPXHOCTH 3eMIIU
[ToTeHnManbHble U HENOTEHUUAIbHBIE CHUIIBI.
537 CBs3b pabOTBl HEMOTEHLUHUAIBHBIX CHJI C

NU3MCHCHHECM MEXaHUYECKOMH SHEPTUn

CHUCTCMBbI TCII. 3akoH COXpaHCHUA




MEXaHUYECKON YJHEPTUU

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
53.0 TexHudeckue yCTpPOWCTBA: IBUKEHUE PAaKET,
o BOJOMET, KOIIEP, NPY’KUHHBIA ITUCTOJIET
[Ipaktnueckue paboTel. W3ydeHue cBs3M
5310 CKOpPOCTEHl TeJ TMpu HEyHpyrom yjaape.

HCCJ’IGI[OB&HI/IG CBs3HU pa6OTBI CHIJIbI C

W3MEHCHHEM MEXaHHMISCKOM SHCPIrru TCJa

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

##HPar####OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPHU

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. bpoyHoBckoe
nerxenue. {uddysusa. Xapakrep IBUKEHUS U

BSaHMOI[eﬁCTBI/IH JacCcTHll BEIICCTBa

Mogenu CTpO€HMS Ta30B, KUIKOCTEH U
TBEPABIX Tel HW  OOBSICHEHHE  CBOICTB

BEILIECTBA HA OCHOBE ATHUX MOJIENICH

Macca Monekyn. KommuectBo —BelecrTsa.

[TocrosnHast ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenscus

Mognens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KNHETHYECKON

TCOpHUU UACAILHOI'O Ira3a

AOGcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOW SHEPIUU TEIUIOBOTO JABU)KCHUS

yacrtull ra3a. [llkana remnepatyp KensBuna

VpaBuenue Kianeiipona — MeHaeneena.

3akoH J/lanmbToHa

I"a30BbIe 3aK0HBI. M30mpoLECCHl B MAEAaTBHOM
ra3e C MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

u30TepMa, U30X0pa, u300apa

Texnuueckue YCTPOWCTBA: TEPMOMETD,

O6apometp




3.1.10

[TpakTnueckue pabotbl. M3mepeHue Macchl
BO3JlyXa B KJIacCHOM KomHare. Mccnenosanue
3aBUCUMOCTH MCKAY ImapaMeTpaMu COCTOSIHUA

pa3pexEeHHOTro ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKA

3.2.1

TepMOI[I/IHaMI/I‘leCKaH CHUCTCMA. BHYTpeHHHH
OHEPIUa TepMOI[HHaMH‘ICCKOﬁ CHUCTEMBI H

CIOCOOBI €€ U3MEHEHHUS

322

KonnyecTBo TemnoTsl U pabota. BHyTpeHHss

SHEPTHUA OAHOATOMHOI'O UACAJIIBHOTO Ira3a

3.23

Buael Temmonepenayu: TENIONPOBOJHOCT,
KOHBEKIMA, U3JIydyeHHe. TermoéMKOoCTh Tena.
VnaenbHas TEIIOEMKOCTH BellecTBa. Pacuyér

KOJIMYCCTBA TCIIJIOTHI IPH TCILIONEPCaAUC

324

IlepBb1it 3aK0H TepmoarHaMuKu. [IpumeHneHne
IIEPBOIO 3aKOHa TEPMOJAUHAMUKHU K
u3onpoueccam. ['paduueckas uHTEpripeTanus

paboThl raza

3.2.5

TennoBele MamwuHbl. [IpuHIUIIBL AEHCTBUS
TeIJIOBbIX MamuH. [IpeoOpa3zoBanust sHEprun
B  TemwIoBbIX MammHaxX. KoaddummeHt
nosiesHoro  nevctBus  (manmee —  KIILM)

temioBoi MamuHbl. [{ukin Kapuo u ero KII1/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpaTtumocTh  mpomeccoB B MPHPOJIE.
TemoBeie JIBUTATEIH. DKOJIOrH4ecKue

HpO6JICMbI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JIBUIaTENb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAUJIbBHUK, KOHAUIIUOHCD

3.2.8

[TpakTuyeckue pabotsl. I3MepeHue yaeabHOR

TETJIOEMKOCTH

33

##tPar#H###AT'PEIATHBIE COCTOSAHUA BELIECBA. ®A30BBIE

ITEPEXO/IbI




3.3.1

[Tapoob6pa3oBanue u KoHaeHCanus. Vcmapenne
u KUIICHUE. VY nenbHas TeIyI0Ta
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl

KUIICHUSA OT JaBJICHUA

332

AOcomoTHAsg M OTHOCHTEIbHAs BJIAKHOCTH

Bo3ayxa. HacelmenHslil nap

333

Teépnoe TEJIO. Kpucrannuueckue "
amopbHble Tena. AHU3OTPONHS  CBOWCTB
KpHUCTAJIJIOB. )KI/IHKI/IG KpucCTalJbl.

COBpCMeHHBIC MaTCpHraJbl

334

[InaBnenne u Kpuctauzanus. Y AeiabHas

terutoTa masneHus. Cyonumanus

335

YpaBHeHHe TEII0BOTO OanaHca

3.3.6

TexHuyeckue yCTpOWCTBa: TMIPOMETp H
IICUXPOMETP,  KaJOpUMETpP,  TEXHOJOIHH
IIOJIy4Y€HHUsI COBPEMEHHBIX MAaTE€pUaIOB, B TOM

YUCJIC HAHOMATCPpHUAJIOB, U HAHOTCXHOJIOTUHN

3.3.7

IIpakTnueckue paboTHlI. N3mepenue

BJIA’JKHOCTH BO31yXa

SJIEKTPOAMHAMUKA

4.1

##H#Par## O JIEKTPOCTATHUKA

4.1.1

DJeKTpu3anus Tell. JNeKTpudeckui 3apsi. JBa

BUA SJICKTPUUCCKHUX 3aps/10B

HpOBOI[HI/IKI/I, AUSJICKTPUKU u

ITOJIYITPOBOTHUKH

4.13

3aKOH COXpaHEHHsI IEKTPUIECKOTO 3apsiia

4.14

B3aumogeiictBue 3apsanoB. 3akoH Kynona

4.1.5

OnexkTpuueckoe  MoJie. HanpsoxkéHHOCTD
ANEKTPUUECKOTO TOJISL. [TpuHuun
cymneprno3uiuu.  JIMHMM ~ HanpsHKEHHOCTH

SJIICKTPHUYCCKOTI'O ITOJIA

PaGota cumim  3EKTPOCTATHYECKOTO  MOJIS.

Ilorenuuain. PazHocTh NOTEHIINATIOB

HpOBOI[HI/IKI/I U JUIJICKTPUKU B IMOCTOSAHHOM




aneKTpudyeckoM — moje.  JludnexTpuueckas

IIPOHUIIAEMOCTh
DNEKTPOEMKOCTD. Konnencarop.
4.1.8 ONeKTpOEMKOCTh  IJIOCKOIO  KOHJIEHCATOpa.
DOHeprus 3apsHKeHHOr0 KOHJIeHcaTopa
TexHuueckue  yCTpOWCTBA:  3JIEKTPOCKOIL,
419 DIIEKTPOMETP, DIEKTPOCTATHYECKAsl 3allWTa,
o 3a3eMJIEHHE BJIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED
41.10 IIpakTrueckue paboTHI. N3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOpa

4.2

HH#Par###TIIOCTOSHHBIN DJIEKTPUYECKHI TOK. TOKHU B

PA3JIMYHBIX CPEJJAX

VYcnoBus CYyHICCTBOBAaHUA IMOCTOAHHOI'O

4.2.1 ANEKTPUIECKOTO TOKa. McTounuku Toka. Cuna
ToKa. [locTosHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka uenu
423 DNEKTPUYECKOE COMNPOTUBIIEHUE. Y AENIbHOE
o CONPOTHUBIICHUE BEILIECTBA
404 [TocnenoBarensHoeE, napajuieJIbHOE,
o CMEIIaHHOE COEIMHEHNE TPOBOIHUKOB
PaboTa anexTpuueckoro Toka. 3akoH Jxoyis
425
— Jlenua
4.2.6 MOIIHOCTB 31EKTPUYECKOT0 TOKA
anekTpoaBwkymas cuna (mamee — DJIC) wu
427 BHYTpPEHHEE CONPOTHBIIEHUE MCTOYHUKA TOKA.
o 3akon Oma [ TONHOM  (3aMKHYTOIN)
anekTpudeckoit nenu. Koporkoe 3ampikaHme
DJNIeKTpOHHAs MIPOBOJIUMOCTH TBEPJBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIJIOB oT TEeMIIepaTyphl.
CBepXIIpoBOIUMOCTh
429 DJIeKTpUYeCKuid TOK B Bakyyme. CBoiicTBa

AJIEKTPOHHBIX ITyYKOB




4.2.10

[TonynpoBogauku. CoOCTBEHHAS U TPUMECHAS
MIPOBOJIUMOCTh MOJYIIPOBOAHUKOB. CBOWCTBA

p-n nepexoja. [TonynpoBogHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYEeCKU  TOK B 3JIEKTPOJIMTAX.
DNEKTPONUTHYECKAS JUCCOLaus.

DIIEeKTPOIHN3

4.2.12

DNIeKTPUUYECKUI TOK B rasax.
CaMOCTOATEIbHLIA M HECAMOCTOSTEIbHBIN
paspsa. PaznuuHble THUIMBI CaMOCTOSITENIHHOTO

paszpsaa. Monnus. [1nazma

4.2.13

TexHuuueckue YCTpOMCTBA: aMIiepMeTp,
BOJIBTMETP, peocTar, NCTOYHHNKHN TOKa,
AIIEKTpOHArpeBaTesbHbIe puoopHI,
AIIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BaKyyMHBIN IO/,
TEPMUCTOPHI u (hOoTOpE3UCTOPHI,

MTOJTYTTPOBOTHUKOBBINA JTHOJI, TAIbBAHUKA

4.2.14

[IpakTHueckue paboTBhL. N3yuenne
CMEIIAHHOTO COEJUHEHUSI PE3UCTOPOB.

U3smepenne OJIC UCTOYHMKA TOKa M €rO
BHYTpPEHHEro comnpotusieHus. HaOmronenue

IEKTPOIIH3a

11 KIIACC

Kon Koanposepsiemoro
pasjiena 3JIeMeHTa

HpOBepﬂeMLIe JIEMEHTBI COACPKAHUA

4

SJIEKTPOAMHAMUKA

##HHPari#M AT HUTHOE I10JIE. DJIEKTPOMATI'HUTHAA MH/LY KA

4.3.1

ITocTtosHHEIe Mar"uthel. B3aumoneiicTBHe

IIOCTOAHHBIX MAarHuToOB

4.3

4.3.2

MarnutHoe mose. BekTop MarHuTHOM
uHAyKnuu.  IlpuHnun — cyneprnosunu.
JIuaun wmarnuTHOM wmHAyknuu. Kapruna

JUHAUMA  MArHuTHOW  MHAYKUMH  TOJA




IIOCTOSAHHBIX MarHuToOB

MarauTHoe 1oJje IMpOBOAHUKA C TOKOM.
KapTI/IHa JIMHUM MOJas JJIMHHOTO IIpAMOTO

MMPOBOAHUMKA MW 3aMKHYTOI'0 KOJIBIHCBOI'O

4.3.3 MIPOBOJIHHMKA, KAaTYIIKH C TOKOM. OmbIT
Opcrena. BzaumoaeicTBue NpoOBOAHUKOB C
TOKOM
434 Cuita AMnepa, €€ MOyJib U HallpaBIICHUE
Cuna JlopeHiia, €€ MOIyJib U HalpaBJICHUE.
JBm>keHue  3apsDKEHHOM — YacTHLbl B
4.3:5 OHOPOJHOM MAarHMTHOM Tmone. Pa6ota
cuiibl JIopeHna
43.6 SIBiIeHUE DIEKTPOMArHUTHON UHIYKLIIUHU
437 IToTok BEKTOpa MArHUTHOM UHIAYKLIMU
O/1C unaykuuu. 3aKOH 3J€KTPOMarHUTHOM
4.3.8 nHaykiuu Papanes
BuxpeBoe anexktpuueckoe mnone. IC
WHIYKIUA B TPOBOJHUKE, JBUKYIIEMCS
439 MOCTYMATENbHO B OAHOPOJIHOM MarHUTHOM
oJie
4.3.10 [IpaBuio Jlenma
NHayKTUBHOCTH. SIBIIECHME CAMOUHIYKIUH.
4.3.11 OJ1C camouHAYKIIMU
OHeprusi MarHUTHOTO TOJsl KaTyIIKU C
4312
TOKOM
4.3.13 DNEKTPOMarHUTHOE T0JIe
TexHudeckne  yCTpOWCTBA:  IOCTOSIHHBIE
Mar"uThl, 3JIEKTPOMAarHMTHI,
4.3.14
AJIEKTPOJIBUTATEITb, YCKOPHUTETHN
AJIEMEHTaPHBIX YaCTHUIl, UHYKIIMOHHAS [1€Yb
[IpakTnueckue paboTHI. N3yuenue
4315 MarHUTHOTO TIOJISi KaTyIIKH C TOKOM.

Uccnenosanue aelicTBUA MTOCTOSHHOIO

Mar"ura Ha paMKy ¢ TokoM. MccnenoBanue




SABJICHUS 3J'ICKTpOMaFHI/ITHOI\/'I HUHAYKIOUN

KOJIEBAHUA 1 BOJIHBI

5.1

##HPart#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnass  cucrema. CB0OOmHBIE
kojeOanus. ['apMoHuueckne KoieOaHwms.
[lepron, yacrtora, amrumtyaa u Qasa

KoJIeOaHuii

[IpyxuHHBIA MasTHUK. MaTemMaThudecKui

MasiTHHUK

YpaBHeHHE TapMOHHYECKUX KOJIEOaHUU.
Kunemaruueckoe " OUHAMHAYECKOE

OIIMCAaHMUE KOJIeOaTEILHOIO JABHOKCHUA

[IpeBpamenue SHEPTUH npu
rapMOHMYECKHX  KOJEeOaHHUSX. Cas13b
AMIUIUTY 1Bl KOJIeOaHUt HCXOTHOU
BEJIMYUHBI C aMIUTUTYyJlaMU KoJieOaHUU €€

CKOPOCTHU U YCKOPCHUA

KoneGartenbuplii  koHTYp.  CBOOOIHBIC
AJIEKTPOMATrHUTHBIC Koyie0aHus B
UJeaTbHOM  KOJIEOATEIIbHOM  KOHTYpE.
AHajoruss MeXIy MEXaHWYeCKHMH U
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

3aKOH COXpaHEHMsI PHEPTUU B HJCAIBHOM

KOJIe0aTeIbHOM KOHTYPE

BoinykIeHHBIE MEeXaHUYECKHEe KosaeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
By xneHHbie AEKTPOMArHUTHBIE

KoJIeOaHus.

Ilepemennbii  Tok.  CHHycCOMJAJIBbHBIN

IIEPEMEHHBIN TOK.

MommHocTb [IEPEMEHHOTO TOKa.
AMIITUTYJHOE U JAEUCTBYIOLIEE 3HAYECHHUE

CHJIBI TOKAa W HAITPAKCHHUA




5.1.10

Tpanchopmarop. [IpoussoacTBo, nepenaya
U NOTpeOseHnue 3IIEKTPUUECKOW SHEPrHuH.
OKOJIOTUYECKHE PUCKU IPU MPOU3BOJCTBE
IEKTPUYECKOW  DHEPIUH. KynsTypa
UCIIOJIb30BaHUS AIIEKTPOIHEPTUH B

OBCEIHEBHON XKU3HU

5.1.11

TexHuyeckue ycTpoiicTBa: celicMorpad,
ANEKTPUYECKUN 3BOHOK, JINHUU

QJICKTpoIICpCaaq

5.1.12

[Tpaktnueckue pabotel. HccnenoBanue
3aBHCHMOCTH TEPHOJa MalbIX KoJeOaHUi
rpy3a Ha HUTU OT JUIMHBI HUTHU U MacChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa B
LeNu U3 TMOCJIEI0BaTeIbHO COETUHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U Pe3UCTOpa

5.2

#HHPar#MEX AHNYECKUE 1 OJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

MexaHuueckue BOJIHBI, YCIIOBHSI
pacnpoctpanenus. I[lepuon.  CkopocTh
pacrpocTpaHeHHss W JUIMHA  BOJIHBIL.

Honepeque " IPOAOJIbHBIC BOJTHEI

522

HiHPar### Nntepdepenius u qudpaxaus

MEXaHUYCCKUX BOJH

523

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3ByKa

524

ONEeKTPOMarHUTHHIE  BOJHBL. Y CIIOBHS
U3Iy4EHUsl  DJIEKTPOMArHUTHBIX  BOJIH.
B3aumMHas opuenrtanus BektopoB E, B u v

B SHGKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

525

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:
OTPAXKCHUC, MNPCIOMIICHHUC, IMOJIApU3alud,
nudpakmus, wuHTepdepenius. CKOpOCTh

9JICKTPOMArHuTHBIX BOJIH

5.2.6

[IIxama 3JIEKTPOMATHUTHBIX BOJIH.
[IpruMmeHeHne SIEeKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY




5.2.7

IIpHHHHHLI pagruoCBiA3 U TCIICBUICHUA.
PaﬂHOHOKaHHH. QHCKTpOMaFHHTHOC

3arpsi3HEHUE OKPYKAIOLIEH Cpebl

528

TexHu4eckne yCTpOMCTBA: MY3bIKaJIbHBIC
WHCTPYMEHTBI, YJIBTpa3ByKOBas
JUAarHOCTHKAa B TEXHUKE U MEAMIIMHE,
pamap,  paJUONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, TenedoH, CBU-neunb

53

##H#Par##H#OII TUKA

5.3.1

IIpssMonIMHEHOE PACIpPOCTPAaHEHUE CBETA

B OJIHOpOJIHOM cpene. JIyu cBeTa

532

OtpaxkeHre CBeTa. 3aKOHbl OTPaKEHUS
cBera. [loctpoeHne M300pakeHHil B TIOCKOM

3epKase

533

[Tpenomnenne cBera. 3akOHBI IPETIOMIIEHHS
CBeTa. AOCONIOTHBIH roka3aTeib

IIPETOMIICHUS

534

IlomHoe BHYTpEHHEE OTpaKEeHHE.
[TpenenpHbIi yron HOJIHOIO BHYTPEHHETO

OTpaKEHUS

535

Hucniepcust  cBera. CIOXHBIH  cOCTaB

oenoro cBera. L{Bet

53.6

Cobuparoiniue U paccerBarollfe JIMH3bL.
Tonkasg nuH3a. POKYCHOE pPACCTOSHUE H
ONTHYECKass  Cuia  TOHKOW  JIMH3BIL.
[Toctpoenne n300pakeHU B COOMPAFOIINX
M pacceuMBalIIMX JuH3ax. Popmyna
TOHKOM JHH3LL. YBEIWYEHHE, JaBacMoe

JINH30U

5.3.7

[Ipenensl NpUMEHMMOCTH T€OMETPUYECKON

OIITUKHU

5.3.8

Wntepdepenuss  cBera.  KorepeHTHbIE
UCTOYHUKHU. VYcenoBus HaAOIIOIEHUS
MaKCUMYMOB u MUHUMYMOB B

UHTEp(EPEHIIMOHHON KapTUHE OT JABYX




CI/IH(i)a?:HI)IX KOIr¢pCHTHBIX HCTOYHUKOB

Hudpakums CBETA. JudpakimonHas

peméTKa. Ycnosue Ha6J'IIOI[eHI/I$I T'JIaBHBIX

5.3.9 MaKCUMyMOB npu MaJeHUU
MOHOXPOMaTHYECKOT O cBeTa Ha
TU(PPaKIUOHHYIO PEIIETKY
5.3.10 [Tonstpuzanus cBera
TexHudeckue yCTpOMCTBA: OYKM, JyIIa,
¢doroanmapar, NPOEKLUHOHHBIA ammapar,
5.3.11 MHKPOCKOIIL, TEJIECKOTI, BOJIOKOHHAs
OITHKA, TU(ppaKknOHHAs peeéTka,
HOJIIPOU T
IIpakTueckue paboThI. N3mepenue
5310 nokasarens npenomieHus. MccienoBanue

CBOWCTB  HM300pakeHMH B  JIMH3aX.

HaGmronenue aucnepcun cBeta

SJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnnBl TIPUMEHMMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTynatel TEOPUHU
OTHOCHUTEJIBHOCTH: MHBAPHUAHTHOCTh
MOZAYJIs CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEILHOCTH DUHINTEHHA

6.2

OTHOCHUTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMeI[J'IeHI/IC BpECMCHU MW  COKpaAIICHHC

JJITMHBI

6.3

DHeprus ¥ UMIYJIbC CBOOOTHON YaCTHUIIBI

6.4

CBsi3b Macchl C JHEprued U HMMITYJIECOM
CBOOOJHOM 4acTUIbl. OHEPrus IMOKOs

C¢BOOOIHOM 4aCTHIIBI

KBAHTOBAA ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITHUKU

7.1.1

®otonbl. Popmyna [Inanka cBsi3u SHEPrUU
doroHa ¢ ero uacToTOW. OHeprus u

HUMITYJIbC (POTOHA




OtkpeiTHE U uccnenoBanue porodddexra.
OnpITHI AlT. Croerosa. 3aKOHEBI

dboTtorpdexra

YpaBHeHue DOHUHIITENHA s
doTtodrdekra. «Kpacnas TpaHHIIa

dororddekra

7.1.4

Hasnenue cera. OnbiTel I1.H. JIeOeneBa

7.1.5

XMMHYECKOE NEHCTBUE CBETA

TexHuueckue ycTpoHCTBa: (POTOIIEMEHT,
dboTomaTuuK, COJIHEYHAs Oarapes,

CBCTOOHNOO

7.2

CTPOEHME ATOMA

7.2.1

Moznens atoma Tomcona. OnbBITEI
Pesepdopaa o uccienoBaHuio CTpOSHUS

aroma. HnaHeTapHa;I MOACIb aTOMa

7.2.2

[Toctynater bopa. N3nyuenue u
norjouieHrue (OTOHOB MpPH  IEPExXoje
aToMa C OJHOTO YpPOBHA DJHEPrMM Ha
npyroi. Buasl cnektpoB. CnexkTp ypoBHeEH

OHCPIrun atTomMa BOAOpOda

723

BonHoBEIe cBoiicTBa 4yacTull. BOJHBI 1€
bpoins. KopnyckynsipHo-BOIHOBOM
nyamu3M.  Jludpakius SJIEKTPOHOB  Ha

KpHCTaiax

7.2.4

CHoHTaHHOE H BBIHYKACHHOC H3JIYUCHHUC.

YcTpoiicTBO M pUHLKIT paboTHI Jlazepa

7.2.5

TexHU4YecKrne YCTPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

[IpakTnueckue  pabotel.  Habmronenue

JIMHEWYaTOro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonsl HaOMIOACHUS U PErUCTpPALlUU

SJICMCHTAPHBIX YaCTUIL]




7.3.2

OTkpbITHE  paguOaKTUBHOCTU.  OTBITHI
Pesepdopna mo onpeneneHuro cocraBa
pamuoakTHBHOTO  m3nydeHus. (CBoiicTBa
anbga-, 6era-, raMMa-u3TyueHus. BnusHue

PaaruOaKTUBHOCTH HA JXHUBBIC OPraHU3MbI

7.3.3

OTkpplTHE  HPOTOHA U HEWTPOHA.
Hyxnonnas monens siapa ['eiizenOepra —
WBanenko. 3apsan sinpa. MaccoBoe uucio

sapa. Y3oTonsl

7.3.4

Aunbda-pacma. DIIEKTPOHHBIHN u
NO3UTPOHHBIH  Oera-pacnman.  ['amma-
U3Iy4eHUeE. 3aKOH  paJMOaKTUBHOIO

pacriaga

7.3.5

OHeprus CBsSI3U  HYKJIOHOB B sifpe.

SAnepubie cuibl. Jlegext Macchl sapa

7.3.6

Anepuble peakuuu. JleleHWe W CHHTE3

saaep

7.3.7

Snepubiii peakTop. TepmosinepHbIit
cunte3. [IpoOnembl U  MEpPCHEKTUBHI
AIEPHOM  DHEPreTUKH. OKOJIOTMYECKHE

ACIICKTHI ﬂI[CpHOfI OHCPICTUKU

7.3.8

OnemeHTapHble  yacTHLbl.  OTKpbITHE
[IO3UTPOHA. DyHnaMeHTAIbHbIE

B3aUMOIEVCTBUS

7.3.9

TexHudeckue  yCTpPOMCTBA:  JO3UMETD,
KaMmepa BuibcoHa, sAIepHBI peaxTop,

aToMHasa oom0a

7.3.10

[Ipaktuyeckue pabotel. HccnenoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

dororpadusm)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro Heba. Co3Be3nus, sipKue

3Bé3I[I>I, IIJTaHETHI, UX BUAUMOC JIBUXKCHUC

8.2

Conueunas cucrema. IlmaHeTsl 3eMHOM




TpYHIIBI. IImaneThI-TUTaHTEI n ux
CIIYTHHUKH, KAPJIUKOBBIC IIJIAHCTHI. Marinie

Testa COTHEUHON CUCTEMBI

8.3

Coname, ¢otochepa wu  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Ucrounuk sneprun CoJiHLIA U 3BE3NT

8.5

3BE31bI, WX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETUMOCTh, PaJlycC, TeMIIepaTypa,
170:¢ B3aUMOCBSI3b. Huarpamma
«CTIEKTpAJIbHBIA ~ KJIACC —  CBETHMOCTBHY.
3BE3apI  IVIABHOM  MOCJIENOBATEJILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» IS

3BE3/] ITIaBHOI MOCJIEN0BATEILHOCTH

8.6

HH#Par###BHyTpeHHee  CTpoeHHEe  3BE3L.
CoBpeMeHHbIE MPEJICTABICHUS 0
MPOUCXOXKIeHNH W dBomoru  ConHia

3BE31. DTanbl )KU3HU 3BE3]

8.7

Mneunsii  Ilyrte — Hama [anakruka.
CnupanbHasgs  cTpykTypa [ amakTukwy,
pacmpeneneHre 3BE€31, ra3a W IBUIM.
[Tonoxxenne u paBwxkenne ConHoa B
lNanaktuke. Ilmockas u  cdepuyeckas

noacucTeMbl [ aTakTUKu

8.8

Tunel ramaktuk. PaguorajlakTUKU U

KkBa3apbl. UEpHBIE IBIPHI B AApaX TaJaKTUK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.
3akon XaO6ma. Pas0Oeranume TramakTHK.
Bo3pact u pamuyc Bcenennoil, teopus
bonpmioro B3peiBa. Mogens  «ropsiueu

Bcenennoit». PenukToBoe usiyueHue

8.10

MacmrabHass ~ cTpykTypa  BcenenHoil.
Meraranaktuka. Hepeménnbsie npoGiembl

ACTPOHOMHH
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