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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOT0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN U TpeOOBaHMI K pe3yibTaTaM
OCBOCHHSI OCHOBHOH 00pa3oBaTeIbHOU MporpaMmsbl, npeactaBieHHbIX B OPI'OC
COQO, a Takxke ¢ yuéroM enepanbHOi pabodeil mporpaMMmbl BOCHUTAHUS U
KOHLIEMIIMKA TpenojaBaHus yyeOHoro npeamera «dusuka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanumy, peANU3YIOIINX OCHOBHBIE
o0pa3oBaTeNbHbIC TPOrPAMMBI.

CopepxaHue mporpaMMmbl MO (QU3MKE HaAMpaBiIeHO Ha (QopMupoBaHuUE
€CTEeCTBEHHO-HAyYHOU KapTHHBI MUpa oOy4datomuxcs 10—11 kinaccoB npu oOydeHun
ux (Qu3nke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-IEATEIHHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusaM OI'OC COO k maHupyeMbIM
JUYHOCTHBIM, NMPEAMETHBIM U METAaPEeIMETHBIM pe3yJIbTaTaM OOy4eHHUs, a TaKXKe
YUUTBHIBAET HEOOXOAMMOCTh pEaIU3alUU MEXKIPEAMETHBIX CBs3€d (U3MKH C
€CTECTBEHHO-HAYYHbIMU yU4e€OHBIMHU IIpeiMeTaMu. B Hell onpenenstoTcs OCHOBHBIE
LEIU U3y4eHus: (PU3UKU Ha YPOBHE CPEHEro 0011ero o0pa3oBaHusl, MIIaHUPYEMbIE
pe3yibTaTbl OCBOEHUS Kypca (HU3UMKHU. JIMYHOCTHBIE, METANpPEIMETHBIE,
npeaMeTHbie (Ha 6a30BOM YpOBHE).

[TporpamMma no pu3MKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHUS Kypca (PU3HKU Ha Oa30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJILTATHI IO TO1aM 00yUYEHHUS;

e cojepkaHue yueOHoro npeamera «Ou3nKa» 1Mo rojgam 00y4eHusl.

®dusnka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyMHas B
KayecTBE Y4eOHOTo MpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMI 00 okpy>xaronieM mupe. LIIKoapHBIN Kypc GU3HKK — CUCTEMOOOpa3yoni
JUIsl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB W SBJIICHUH, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpaduet u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
OpUMEHEeHHe (U3MYECKUX 3HAHUM  OmpeleNsieT XapakTep M pa3BHUTHE
pa3HO00pa3HBIX TEXHOJIOTH B chepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIyYeHHUS! HOBBIX MAaTEpHAJIOB C 3a/JlaHHBIMU CBOMCTBAMH U Apyrux. M3yuenue
(u3MKM BHOCUT OCHOBHOM BKJIaJl B (POPMHUPOBAHNE €CTECTBEHHO-HAYYHOU KapTHUHBI
Mupa oOywarommxcs, B (OpMHUpOBAHHE YMEHHUH MNPUMEHSITh HAyYHBIH METOJ
MO3HAHUS MPHU BBINOJHEHUN UMU Y4EOHBIX HCCIIEIOBAaHUM.

B ocHOBY Kypca pU3UKH U151 ypOBHS CpeIHEr0 OOLIEro 00pa3oBaHus MOJI0KEH
pAn uAeH, KOTopble MOKHO paccCMaTpUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBepUIEHHBIM, OH COACPKHUT MaTEpHUall U3 BCEX pa3lesoB (U3MKH, BKIIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHON (DU3UKH.



Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuan Kypca (Qu3nku
o0OBeUHEH BOKPYr (u3MUecKuX Teopuil. Benymmm B Kypce sBisieTcs
dbopMHpoBaHHE MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTe€puH, BEILIECTBE U
oJe.

Hoes eymanumapuzayuu. E€ peanuzaunusi NpPeanosiaraeT HCHOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HayKH, OCMBICICHUE CBSI3M pPa3BUTHUSA
(bu3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMH MPoOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc Qu3nku npeanoiaraet 3HakOMCTBO
C IHMPOKUM KPYIOM TE€XHHUYECKUX M TEXHOJOTHYECKUX MPWIOKECHUU H3yHYEHHBIX
TEOpPUI U 3aKOHOB.

Hoes oxonocuzayuu peamu3yercss MOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJlepKaHUsl, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TakXke OOCYXICHHUA
npo0JieM palvoOHAIBHOTO IPUPOIOTIONIB30BAHMS U SKOJIOTMYECKON 0€30I1aCHOCTH.

CrepKHEBBIMU DJIEMEHTAMHU Kypca (PU3MKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus SABISAIOTCS (Qu3nueckue Teopur (PopMUpOBaHHE TPEACTABICHHNA O
CTPYKTYpE MOCTPOCHHS (PU3HUECKON TEOPUH, POJIU (PyHAAMEHTAIBHBIX 3aKOHOB U
IIPUHLINAIIOB B COBPEMEHHBIX MPEICTABICHUAX O IIPUPOJIE, TPAHULIAX TIPUMEHUMOCTH
TEOPHUH, [Tl ONTUCAHUS €CTECTBEHHO-HAYYHBIX SBICHUH U MPOIECCOB).

CucTeMHO-IeSTeIbHOCTHBIN MOJAX0 B Kypce (PU3UMKH peau3yeTcsl Mpexse
BCETO 3a CUET OpraHu3allii SKCIEPUMEHTAIbHOW JESTEILHOCTH O0yYaroluxcs.
Jl1s1 6a30BOro ypoBHSI Kypca (PU3HKHU — 3TO UCIIOJIb30BAaHUE CUCTEMbI (PPOHTATILHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOTpaMMe
no (usuke OObENUHEHBI B OOIIMI CIMHUCOK YUYEHHYECKHX MPAKTUYECKUX padoT.
Boinenenue B yKa3aHHOM IepedHe J1a0OpaTOpHBIX padoT, MPOBOAUMBIX MJIs
KOHTPOJISL U OLIEHKH, OCYLIECTBISETCA yYaCTHUKaMU 00pa30BaTeIbHOrO IpoLecca
UCXOJId U3 OCOOEHHOCTEW IUIAaHWPOBaHUS W OCHalleHus kaOunera (usuku. Ilpu
3TOM OO0ECHeurBaeTCsl OBJaJCHHE OOYJarOIIMMHCS YMEHHUSIMH IPOBOAUTH
KOCBEHHBIE HM3MEPEHHMs, HMCCIEIOBAHUS 3aBUCUMOCTEM (U3NYECKUX BEIMYUH U
IIOCTAHOBKY OIIBITOB I10 IIPOBEPKE NPEJI0KEHHBIX THITOTES.

bosnplroe BHUMaHUE yAENSETCS PEMIEHNIO PACUETHBIX M KAUECTBEHHBIX 33/1a4.
IIpu 3TOM 1111 pacyYE€THBIX 3a7a4 IPUOPUTETOM SIBIISIOTCA 3a1a4U C SIBHO 3aJaHHOMN
bu3znyeckoil MOJeNbl0, TO3BOJISIIOIIME NPUMEHATh HW3Y4YCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasiena Kypca, TaK U UHTETpUPYs 3HAHUSA U3
pa3HBIX pa3aesoB. /[ KaueCTBEHHBIX 3aJa4 IPUOPUTETOM SIBISIOTCS 3a1aHUS Ha
OOBsICHEHHE TPOTEKaHUsi (U3MUECKUX SIBICHUM U MPOLECCOB B OKpYyKarouen
KU3HHU, TpeOyromue BbIOOpa (PU3MYECKOM MOACIH [JIsi CUTyallud IPaKTHKO-
OPHUEHTUPOBAHHOTO XapakTepa.



B cootBerctBuu ¢ Tpedbopanusmu @I'OC COO k MaTepuaibHO-TEXHUIECKOMY
oOecreueHno yuyeOHoro mpoiiecca 0a30Bblid YpOBEHb Kypca (DU3UKH Ha YpOBHE
cpenHero ooOiero oOpa3oBaHMs JOJDKEH M3ydaTbCsl B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3MKH WU B YCJIOBHUSX MHTETPUPOBAHHOTO KaOMHETa TNPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIa. B kaOuHere (Gu3HKU JOMKHO OBITH HEOOXOIUMOE
JabopaTopHoe O0OOpyJOBaHUE JUIsl BBIMOJHEHHUS YKa3aHHBIX B MPOrpaMme IO
bu3MKe yUEHUYECKUX MPAKTUYECKUX PaboT U IEMOHCTPAIlMOHHOE 000PYI0BaHHUE.

JlemoHCTpanioHHOe obOopymoBanue (GopMupyeTcs B COOTBETCTBUU C
OPUHIIUIIOM MUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCICHHBIX B TporpaMMe 1Mo (PU3HKE KIIOYEBBIX JEMOHCTpAlMil s
UCCJEIOBAHMUSI  M3y4YaeMbIX  SIBICHUM W  TMPOIECCOB, OMIUPUYECKUX U
(GyH1aMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHUI.

JlaGopatopHoe o0O0OpyIOBaHWE [JiI YYCHUYECKUX MPAKTHUYECKUX padoT
dopmupyeTcss B BUJE TEMATHYECKMX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX OOydJaromuxcsi. TeMaTH4eCKHe KOMIUIEKTHI
71a00paTopHOro O00OPYJAOBAHMS JOJKHBI OBITH IMOCTPOEHBI HA KOMILJIEKCHOM
UCIOJIb30BaHNUU AHAJIOTOBBIX U IU(PPOBBIX MNPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BH/JIE IIU(PPOBBIX T1a00paTOPUH.

OCHOBHBIMU LEJIAMH U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUHU SBIISFOTCS:

e (opMHpOBaHME HUHTEpeca M CTPEMJICHUS OOYyYaloIIMXCS K HAYYHOMY
U3YYEHHUIO NPUPOJBl, Pa3BUTHE HX HMHTEJUIEKTYaJbHBIX U TBOPYECKUX
COCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJ/i€ TO3HAHUS U (POPMUPOBAHUE
MCCJIEI0BATENILCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBJICHUSM;

e (opMHpOBaHHE HAYYHOIO MUPOBO33PEHHUSI KaK pe3ysibTaTa U3yueHUs! OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKH;

e (dopMmupoBaHHE YMEHHN OOBICHATH SBICHUS C HCIOJIH30BAHHEM
bu3nYECKUX 3HAHUI U HAYYHBIX JI0Ka3aTEeIbCTB,;

e (opMupoBaHHE MpPEACTABICHUN O poiHu (DU3MKU A PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJOTHUH.

JlocTrxeHne 3TUX Lejell oOecrneuynBaeTcsl peuleHueM CIeAYIOUUX 3a1ady B

npoiiecce u3yuyeHus kypca (U3MKM Ha YpOBHE CPEIHETO 00111ero 00pa3oBaHus:

e MpuOOpeTEeHrEe CUCTEMbI 3HAaHUHN 00 00X PU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaxX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJICKYJSIpHYIO (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 37I€MEHTHI aCTPOPHU3UKH;

o (dopMupoBaHME YMEHHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHUSI (PU3MYECKUX SBICHWM B TPUPOJAE W NI NPUHATHA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOW )KU3HY,



e OCBOCHHME CIIOCOOOB pEUICHHS pa3IUYHbIX 3aJa4 C SIBHO 3aJaHHOU
(du3nveckoi MOJIENbI, 3a/1ad, TMOAPAa3yMEBAIONIUX CAMOCTOSATECIHLHOE
co3nanue (pU3MICCKON MOJICIH, aJICKBATHON YCIIOBUAM 3a/1a4H;

e TOHHMaHWE (U3UYECKUX OCHOB U MNPHHIIMIIOB JICHCTBUS TEXHHUYCCKHUX
YCTPOUCTB U TEXHOJOTHYECKUX MPOIIECCOB, UX BIHMSIHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSTEIIBHOTO TUIAHUPOBAHUS W IPOBEICHHS
(U3NUIECKUX SKCIIEPUMEHTOB, aHajM3a W HMHTEPIPETAUd HHOOPMAIIHH,
OIpeICIICHHUS TOCTOBEPHOCTH OJIYIEHHOTO PE3y/IbTaTa,;

e CO3JAHHUE YCIOBHH IS Pa3BUTHS YMEHHH MPOCKTHO-UCCIIEI0BATEIBLCKOM,
TBOPYECKOH JIEATSILHOCTH.

Ha wusyuenue ¢usuku (0a30BBI ypOBCHb) Ha YPOBHE CPEIHETO OOIIEro
obpaszoBanus orBouTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Henemo), B
11 xiacce — 68 yacoB (2 yaca B HEZIEIIO).

[Mpemmaraemblii B mporpamMme 1o (U3MKE TEPEYCHb JIAOOPATOPHBIX U
NPaKTUYCCKUX pabOT SBISICTCS PEKOMEHIOBAHHBIM, YYHTEIb JejacT BBIOOP
NPOBEJICHUS J1A00OPATOPHBIX pPAbOT W OMBITOB C YYETOM HHIAMBHIYaJIbHBIX
0COOEHHOCTEHN 00yUarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MO3HAHUSA

®usuka — Hayka o nmpupoae. HayuHble MeTOnbl MO3HAHHS OKPYKAKOIIETO
mMupa. PoJib 3KcriepruMeHTa U TEOPUH B MPOLIECCE TO3HAHUS MPUPOABL. DKCIIEPUMEHT
B (hU3HKeE.

MopenupoBanue (U3NYECKUX SBJICHUM U MpolieccoB. HaydyHble THUMOTE3HI.
duszndecKue 3aKOHbI M TEOpUU. [ paHUIIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHIMT COOTBETCTBUA.

Ponbp u mecto ¢usuku B GOpMUPOBAHMHA COBPEMEHHON HAyYHOW KapTHUHBI
MHPAa, B IPAKTUYECKOUN AEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHaJloroBele W IM(POBBIC H3MEPUTEIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE
JIATYUKHU.

Pa3znen 2. Mexanunka

Tema 1. Kunemamuka

Mexanuueckoe aBmkeHHE. OTHOCHTEIBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, cKOpocTh (CpedHsisi CKOPOCTh, MTHOBEHHas CKOPOCTb) U
YCKOPEHHE MAaTEepUAIbHOW TOYKH, MX MNPOEKIHWH HA OCH CUCTEMbI KOOpPAHMHAT.
CroxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMepHOE M PaBHOYCKOpPEHHOE TMpsSMOJUHEWHOe nBMxeHue. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHHUs, NIyTH W IepeMelICHUs
MaTepUaAIbHON TOYKHU OT BPEMEHHU.

CBoOoHOE TazieHre. Y CKOpeHUe CBOOOIHOTO MaACHUSI.

KpuBonnnenHoe nBr>xeHue. /[BuKeHne MmaTepuaibHON TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIIO CKOPOCTBHIO. YTJIOBas CKOPOCTb, JIMHEHHAsI CKOPOCTb.
[Tepuon u yactora obpaieHus. LleHTpocTpeMHUTETbHOE YCKOPEHHE.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE MPHUMEHEHHE. CIUIOMETP,
JIBUKEHUE CHAPSO0B, LIETIHBIE U peMEHHBIE TIEPEAAUH.

Jlemoncmpayuu

Mogens cucteMbl OTCYETA, WILTIOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JBH>KECHUS.

[TpeoOpa3oBanre ABMKEHUI C UCTIOIH30BAHMUEM MPOCTHIX MEXAHHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pe’KeHHOM IIPOCTPAHCTBE.

HaGnionenue ABuxkeHUs Tena, OPOIIEHHOTO MOJ YIiIoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUsI.

HamnpaBneHue CKOpoCcTH IPU ABUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne HEpaBHOMEPHOIO JIBUKEHHS C LIEIBIO ONPEACIICHNUS MTHOBEHHOMN
CKOpOCTH.

HccnenoBannue COOTHOILIECHHS MEXKAY NYTSIMH, NPOUAECHHBIMH TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE MPOMEKYTKH BpPEMEHU TIPHU PABHOYCKOPEHHOM
JBUKEHHH C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydenue NBUKEHHUS IApUKa B BI3KOM KUIKOCTH.

W3yuenune nBWKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaunun  otHocurenbHOcTH  [amunes. IlepBeii  3akoH  Hbrortona.
NuepuuanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3unmu cuil. Bropoii 3akon Herotona aiist
MaTepuajgbHOU TOUKU. Tpernit 3aKkoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtiaroreHusa. Cuma Tsokectu. llepBag kKocmumyeckas
CKOpOCTb.

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

Tpenwne. Bunbl TpeHus (MOKOs, CKONbKEHUs, kKadueHus). Cuia tperus. Cyxoe
Tpenue. Cuia TpeHus CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduruent tpenus.
Cuita conpOTUBIICHUS IPH IBUKEHUU TEJA B AKUJKOCTH WIIN Tase.

[TocTtynarenbHOE U BpalllaTelIbHOE JBMKEHUE a0COIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHus. I[lmedo cuibl. YciaoBus
PaBHOBECHS TBEPJIOTO TEJIA.

TexHu4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE. IOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBreHne nHEpUUK.

CpaBHeHHE MacC B3aUMOJEHCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cul.

Clio)xeHue CHil.

3aBUCUMOCTD CUJIbI YIIPYTOCTH OT JAedopMariui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

CpaBHeHUE CUJI TPEHUS MMOKOSI, KAUYEHHUS U CKOJIbKEHUS.

VYcioBus paBHOBeCUs TBEPAOTO Teyia. Buapl paBHOBeCUS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuenue aBm>xeHUs1 OpycKa 1Mo HaKJIOHHOW MIIOCKOCTH.



HccnegoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIUMX B MPYXUHE U
pEe3MHOBOM 00pa3siie, OT uX JieopmMariuu.

HccnenoBanue yciaoBHMl paBHOBECUS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3axonvl coxpaneHus 6 MexaHuke

VMiyabCc MaTepualbHON TOukHM (Tena), CHCTEMBbl MaTePHaIbHBIX TOYEK.
Nmnynbe CUibl 1 W3MEHEHUE HMITYyJIbCa Tejla. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTHBHOE NBHKEHHE.

Paborta cusnbl. MOIIHOCTD CHUJIBL.

Kunerndeckass sHepruss MarepHaJbHOM TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SHEPTUU.

[ToreHuanbHas SHEPIuUsl. [ToreHunanbHas SHEPrus yIpyro
nedopmupoBaHHoi npykuHbl. [loTeHIIMaNbHAS YHEPTUS Tejia BOJIU3U MOBEPXHOCTH
3eMJIH.

[ToreHIMaIbHBIE W HEMOTCHUUAIbHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIMATBHBIX CHJI C ©BMEHEHUEM MEXaHUYECKOM SHEPTUM CUCTEMBI TEJ. 3aKOH
COXPaHECHUS MEXAHUYECKOM SHEPTUHU.

VYrpyrue u Heynpyrue CTOTKHOBEHHUS.

TexHH4eCcKrue yCTpOWCTBA U MPAKTHUYECKOE MPUMEHECHHUE. BOJOMET, KOMED,
MIPYXKUHHBIN MUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYyJIbCa.

PeakTtuBHOE OBMOKEHHE.

[lepexoa MOTEHIIMATBHOMN YHEPTUN B KUHETHYECKYIO U OOPATHO.

Yyenuueckuii sxcnepumenm, 1abopamopHuvle pabomol

N3yuenune aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThI CUIIBI ¢ U3MEHEHHEM MEXaHUYECKOW HHEPruu
TeJa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO XKTI'yTa.

Pa3nea 3. MoJsekyasipuasi pu3uka ¥ TepMOAUHAMHUKA

Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUYUECKOU meopUuu

OCHOBHBIEC TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep IBIWKCHHS U
B3aMMOJICMCTBUSI YaCTHUI[ BellecTBa. MOJENM CTPOCHUsI Ta30B, KUIKOCTEW U
TBEPIBIX TEJI U 0OBSICHEHNE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojesel. Macca u
pa3Mepsl MoJiekyn. KonnuectBo BemecTBa. [locTosinHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopnens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOpUH HACaIbHOro raza. AOCONIOTHAas TeMIepaTypa Kak Mepa
CpeIHEN KWHETHMYECKON SHEpPruu TEIUIOBOrO JBMKEHUs dacTul rasza. Illkama
temneparyp KeneBuna. ['a3oBbie 3akoHBI. YpaBHeHne MeHnneneeBa—Knanenpona.
3akoH [lanpToHa. M30mpouecchl B MAEaIbHOM Ta3e ¢ NOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['padguueckoe mpencTaBieHUE H3OMPOIECCOB. HM30TEPMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTHYECKOE NPHUMEHEHHE. TEPMOMETD,
O0apomerp.

Jlemoncmpayuu

OnbIThl, JOKAa3bIBAIOIINE JIMCKPETHOE CTPOCHHME BElIeCTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKHUX COECIUHEHU.

OnbiTel 10 TUPHY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHHUSI.

Mogens onbita llTepHa.

OnbITHI, JTOKa3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Monens, wiuTrocTpupyronas Ipupoay AaBJICHUS ra3a Ha CTEHKU COCY/Ia.

OneIThl, WUTIOCTPUPYIOIIME YpPaBHEHUE COCTOSHMS HJI€aJbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

OmnpeneneHre Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEPATypPbl BO3/IyXa B HEW.

HccnenoBaHue 3aBUCUMOCTH MEXKIy TapaMETPAMH COCTOSIHUSI pa3pe’KEHHOTO
rasa.

Tema 2. Ocrosvt mepmoOuHaAMUKU

TepMmoauHamMuueckass cucrema. BHyTpeHHs SHEpPrus TEPMOAMHAMHUYECKON
CUCTEMBI U crIoco0bl €€ n3MeHeHus. KonuuecTBo TemnoTel U padoTta. BHyTpeHHss
DHEPIrUsl  OAHOATOMHOIO  HJCAJIBHOIO  raza. Buael  Temuionepeaayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIy4eHHUE. Y JeJbHAs TEIJIOEMKOCTh BEILECTBA.
KoandecTBO TEMIOTHI IPU TEILIONEPEIAYE.

[lonsitue 00 aamabatHom mpouecce. IlepBblid 3aKOH TEPMOJMHAMHKHU.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMHUKHM K u3ompoieccam. ['paduueckas
WHTEpHpeTanus padoThl Tasa.

Bropoii 3akon TepMoguHamMuku. HeoOpaTuMocTh MPOIIECCOB B IPUPO/IE.

TeroBble  MamuHbL.  [IpuHIUNBI ~ OEHCTBUS ~ TEIJIOBBIX  MAIIWH.
[IpeobpazoBanusi »HEpPruu B TEIUIOBBIX MamuHax. KoadduimeHnt mnose3noro
nerctBus TeruioBod mamuHbl. [{ukn KapHo u ero kodgUIMEHT MOJIE3HOTOo
NeHCTBUS. DKOJIOTHYECKUE MPOOIEMBbl TEIIOIHEPTETHKH.



TexHuueckue yCTpoWCTBA M MPAKTUYECKOE MPUMEHEHHUE. JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTPEHHEH HSHEPrUM Tejla MPU COBEPIICHUH pPaOOThI: BBUIET
npoOKM W3 OYTBUIKK TIOJA JCHCTBHEM CXKAaTOTO BO3AyXa, HarpeBaHue s¢upa B
JaTyHHOH TpyOKe myTéM TpeHuUs (BHICOIEMOHCTPAITHS).

M3MeHeHre BHYTPEHHEH HEPTUH (TeMIIepaTyphl) Telia Mpy Terionepeaaye.

OmnbIT 110 aAabaTHOMY PACITUPEHUIO BO3yXa (OTBIT C BO3IYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, ABUTATEIs] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JBUTATES.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne yaenbHON TEII0EMKOCTH.

Tema 3. Azpecamusvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpa3oBanue U KoHjeHcanus. Vcmapenue u kurnenue. AOCOMOTHAs U
OTHOCUTEJIbHASL BIIAXHOCTh BO3ayXxa. HacelieHHBI map. YaenbHas Teora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIICHUS OT JaBJICHUS.

TBépnoe teno. Kpucrammueckue u amop@Hbie Tesa. AHU30TPOINS CBOICTB
kpuctaiuioB. Kuakue kpuctambl. CoBpemeHHble Marepuansl. [limaBneHue wu
KpUCTaJuIM3alus. Y AelibHasl TerioTa miasjienus. Cyonumanus.

VYpaBHEeHHE TEIIIOBOTO OaaHca.

TexHudeckue yCTpOWCTBAa M IPAKTHYECKOE NPHUMEHEHHUE. TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU MOTYyYEHUsI COBPEMEHHBIX MAaTEpPHAJIOB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX NIAPOB.

Kunenue npu noHUKEHHOM J1aBJICHUU.

CnocoObl U3MEpEeHUs BIAXKHOCTH.

HaGnronenue HarpeBanusi v IJIaBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpauus KpUCTaIOB.

Yuenuueckuu sxkcnepumenm, 1abopamopHvie pabomoi

M3mepeHrie OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. daexkrpoanHammuka
Tema 1. Inekmpocmamuxa
DneKTpu3anus Tej. DISKTPUUECKU 3apsi. J[Ba BUga d3€KTPUIECKUX 3apsiI0B.
[IpoBONHUKHM,  OHMAJIEKTPUKA W TMOJYOPOBOJHHUKHU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsA/a.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil 3eKTpuuecKuii 3aps.
Onektpudeckoe mojne. Hanpsok€HHOCTh  3iekTpuueckoro modd. [IpuHuun



CYyHEPHO3ULINM DIEKTPUUECKUX MOJeH. JIMHNM HanpssKEHHOCTH 3JEKTPUYECKOTO
OJISL.

PaGota cun anekrpoctatudeckoro nojs. [lorennuan. PazHocTs NOTEHIIMAIOB.
[IpOBONHMKM M AUBJIEKTPUKU B BJICKTPOCTATHUUECKOM moJie. Juannexrpuueckas
MIPOHULIAEMOCTb.

DnekTpo€MKocTh. KoHIeHCaTOp. DNEKTPOEMKOCTh MIJIOCKOI0 KOHJIEHCATOPA.
DHeprus 3apsSKEHHOI0 KOHAEHCATOPA.

TexHu4eckue yCTpOMCTBA M MPAKTUYECKOE MPHUMEHEHUE. SIIEKTPOCKOII,
ANEKTPOMETP, IJIEKTPOCTATHUYECKAsl 3alllUTa, 3a3€MJICHUE BJIEKTPOIPUOOPOB,
KOHJICHCATOp, KOIMPOBAJIBHBIN anmnapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLIKII IEUCTBUS DIIEKTPOMETPA.

B3anMopenicTBrE HARIEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEIT.

[IpOBOAHUKH B IEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThuecKas 3auTa.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAAN
IJIACTUH, PACCTOSHUS MEXKIY HUMH U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3Mepenune 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosnnstii 3n1ekmpuyeckuil mok. Toku 6 paziuunsvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBJIEHUE. YIEIBHOE CONPOTHUBJICHUE BENIECTBA.
[TocnenoBaTenbHOE, MapaieibHOE, CMENIAHHOE COCIMHEHUE TPOBOJHUKOB.

Pabora oamektpumueckoro Toka. 3akoH Jxoyns—JleHma. MontHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBUXKYIAasg CUjia U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKA.
3akon Oma 1 TOJTHOM (3aMKHYTOM) 3JeKTpudeckol menu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAasT ~ OPOBOAMMOCTH  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DOnexkTpudeckuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOHUKHY. CoOcTBeHHas u MpUMECHAs MPOBOJIUMOCTh
noynpoBogHUKOB. CBoicTBa p—N-nepexona. [lonynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax M  pacIulaBax  3JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIIH3.



DnekTpuyeckuii ToK B razax. CamMoOCTOSATENIbHBII UM HECaMOCTOSITENIbHBIN
pa3psa. Momuus. [1nasma.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE. aMIepMeTp,
BOJIBTMETDP, PEOCTaT, HWCTOYHUKHA TOKA, OJJICKTPOHATPEBATEIbHBIC TPHOOPHI,
AJIEKTPOOCBETUTEIBHBIC TIPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIH JTUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, TOTYTPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

W3mepeHue CUilbl TOKa U HaMPSHKCHUS.

3aBUCUMOCTh COMPOTUBIICHUS ITUIMHIAPUYECKUX HTPOBOJHUKOB OT JIJIUHBI,
TJIOIIA/IN TIOTIEPEYHOI0 CEUCHUS U MaTepuara.

CMmeliaHHOE COeTMHEHUE MTPOBOTHUKOB.

[IpssMoe wu3MepeHHe >IEKTPOABMXKYyIled cuibl. KopoTkoe 3amblkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONIPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3IEKTPOITUTOB.

W ckpoBoil pa3psa U IpOBOJUMOCTD BO3IyXa.

OaHOCTOPOHHSISI TPOBOJAMMOCTD AUOIA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomuol

N3ydeHne cMeaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne 3JIeKTPOJIBUKYIIEH CUJIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHU.

HaOmnronenue aexrposinsa.

MexnpeamMeTHbie CBA3M

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 kimacce ocymecTBisieTcs ¢
YYETOM COAEPXKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MAaTEMaTHKH,
OnoNI0orUY, XUMHUH, reorpaduu ¥ TEXHOJIOTHUH.

Mescnpeomemnvie nonsamusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOI'O
MO3HAHUS: SIBIICHUE, HAy4HBIM (akT, rumore3a, pusnueckas BeIUYWHA, 3aKOH,
Teopusi, HAOIIOJCHUE, DKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIENb, U3MEPECHHE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUMW, JMHEWHAs (QyHKIuS,
napaboia, runepOosa, ux rpaduKku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOCKIIUA HA OCH KOOPJMHAT, CJI0)KEHHUE BEKTOPOB.

buonoeus: mexanndeckoe ABMKEHUE B KUBOW mpupone, nuddysus, ocMoc,
TETIOOOMEH JKUBBIX OPraHn3MOB (BHBI TEIIONEpeaau, TEIJIOBOE PaBHOBECHE),
AIIEKTPUUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCA, TEIJIOBBIE CBOMCTBA TBEPBIX TEJI, dKUIKOCTEU U Ta30B,



AIIEKTPUUECKUE  CBOWMCTBA  METAUIOB,  DJIEKTPOJUTHYECKAass  JHUCCOLMAIu,
raJibBaHUKA.

l'eoepaghua’ BnaxxHOCTb BO3/lyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mipeoOpa3oBaHHWE IBWIKEHUW C HCIIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUST B TEXHUKE, NOMAIMIMIHUKHA, HCMIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHKE (pakeTra, BOJOMET W JpYyTue), IBUTATCIIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, ObBITOBOM XOJIOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MaTepHajoB, B TOM YHCJIE HAHOMATEPUAIOB, H
HAHOTEXHOJIOTHH, JJICKTPOCTATHUYECKAsl 3aIllWTa, 3a3eMJICHHE DJIECKTPOTPHUOOPOB,
KCEPOKC, CTPYUHBIH MIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC puoOpHI,
AIIEKTPOOCBETUTEbHBIE MMPUOOPHI, rajbBaHUKA.

11 KJIACC

Pasznen 4. daexkTpoanHaMuKa

Tema 3. Maznummnoe noJie. IneKmMpPOMAzZHUMHAA UHOYKUUA

ITocTostHEBIE MarHUTHL. B3anmogencTBrUe MOCTOSHHBIX MArHUTOB. MarauTHoe
noje. Bektop MarHuTHOM MHAYKIWU. [[puHIMI CyNIeprno3ulIMM MarHUTHBIX TTOJICH.
Jluauyn MarHuTHOM uWHAyKUMM. KapThHa JIMHUM MarHUTHOM MHAYKIMU TOJIs
MMOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHMKA C TOKOM. KapTMHa IMHUHA WHIYKIWAH
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO MPOBOJHHKA M 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKHA ¢ TOKOM. OnbIT Dpcteaa. BzaumoaelcTBre mpoOBOJHUKOB C
TOKOM.

Cwta Amnepa, €€ MOAYJIb U HaIllpaBJICHUE.

Cuna Jlopenua, €€ MOaynb U HanpaBlieHUE. [[BUKEHUE 3apSIKEHHON YaCTUIBI
B OJJHOPOJIHOM MarHUTHOM mojie. Pabora cumsl Jlopenia.

SlBneHne HNEKTPOMarHMTHOW MWHAYKOMH. [IOTOK BeEkTOpa MarHUTHOM
MHAYKIUM. OJICKTPOABIKYIAs CUlIa WHAYKUMH. 3aKOH JJEKTPOMarHUTHOM
nHaykuuu Papanes.

BuxpeBoe nsnekTpuueckoe mojie. DIEKTPOABWKYIIAs CHJIA WHAYKUAU B
MMPOBOJAHHUKE, IBIXKYIIIEMCS IMOCTYNATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuio Jlenna.

NHAyKTUBHOCTB. SIBIIEHME CAMOMHOYKIMU. OJIEKTPOJABIKYIIAS  Cuia
CaMOMHIYKIIHH.

DHeprus MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE TMOJIE.

TexHuueckue yCTpOMCTBA U MPAKTHYECKOEC MNPUMEHEHUE. TOCTOSHHBIE
MArHuThl, BJEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKIUY MAarHATHOTO TTOJIS.

B3anmonenicTBrue 1ByX IPOBOJHUKOB C TOKOM.

Cuita Ammepa.

JewnctBue cuiibl JIOpeH11a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME 3IIEKTPOMAarHUTHON MHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOABUKYIIECH CUJIbI MHIYKIIUU OT CKOPOCTH U3MEHECHUS
MarHUTHOT'O ITOTOKA.

SIBneHne CaMOUHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3y4yeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccnenoBanue neMCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW UHTYKIIHUH.

Pa3nen 5. KosieOanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KO1€0aHUA

KonebarenbHas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJEOAHMSI.
["apmonnueckue konedanus. [lepuon, yactora, ammmTtyna v (aza KoneOaHHI.
[IpyXUHHBIA MasATHUK. MaTtemMaTH4eCKU MasTHUK. YPaBHEHUE TapMOHUYECKHUX
kosebanuil. [IpeBpanieHue s3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KoJieOaHUS B
UJCATILHOM KOJieOaTeTbHOM KOHType. AHANOTus MeXAy MEXaHHYECKUMH U
AIEKTPOMATrHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUHU B UJI€ATBHOM KOJIEOATEIbHOM KOHTYPE.

[TpencraBieHue o 3aTyxaroUMx KojeOaHusx. BeIHyX/IeHHbIE MEXaHUYECKHE
kosieOanus. Pezonanc. BeiHy X 1€HHbBIE 3JIEKTPOMarHUTHbIE KOJI€OaHUs.

[lepemenHblil TOK. CUHYyCOMAANbHBII NEPEMEHHBIM TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKAa. AMIUIMTYAHOE W JEHUCTBYIOIIEE 3HAYECHHE CHJIBI TOKa H
HaIpsKEHUS.

Tpancdopmarop. [IponsBoacTBo, nmepenavya u noTpedIeHUE IIEKTPUUECKON
HHEPIrUU. DKOJIOTMYECKUE PUCKHU MPH MPOU3BOACTBE AEKTposHepruu. KymbpTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTHH B IIOBCETHEBHOM KU3HM.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE. JJIEKTPUUECKUMN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUHU AJIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTeabHOW CHCTEeMbl (MPYKUHHBIA WIN
MaTeMAaTUYCCKUI MasITHUK).



HaOmronenue 3aryxaromux KojieOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcrniorpaMMbl (3aBUCMOCTH CHITBI TOKA U HANIPSKCHHSI OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJICOaHH.

Pe3oHaHc mnpu MOCIIENOBATEIBHOM COEAUHEHUH PE3UCTOPa, KaTyIIKU
WHYKTUBHOCTH U KOHJICHCATOPA.

Monens TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOJa MaJbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTU U Macchl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LIETIH U3 MTOCJIEI0BATEIbHO COEUHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHumHbsle 60IHbL

MexaHnueckue BOJHBI, yCloBUSL pacnpoctpanenus. llepumoa. CkopocTb
pacrpocTpaHeHHdsT W JJuMHAa BOJHBL [lomepedHble W MPOAOJBHBIE BOJIHBIL.
HNuTtepdepeHuus u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3ByKka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJHBI. Y CIOBUS M3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanusi BektopoB E, B, V B snexkrpomarautHoii BoiHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MpesIoMIICHHE, ToJisipu3anus, Tudpaxuus,
untepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >7eKTPOMarHUTHRIX BOJH. [IprMeHeHre 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMIBI pauOCBSI3U U TeNEeBUACHUS. Painonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHHE. MY3bIKaJIbHBIC
WHCTPYMEHTBI, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE M MEAUIMHE, paaap,
paauonpuéMHUK, TeNIeBU30p, aHTeHHa, Tenedon, CBY-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOI0IBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MpeOMIICHUS] MEXaHUYECKUX BOJH.

Hab6nronenue natepdepennu u qudpakini MEXaHUIEeCKUX BOJTH.

3BYKOBO pE30HAHC.

HaOnronenue cBsI3M TPOMKOCTU 3BYyKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOM KOJeOaHUH.



HccenenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHHE, TPETIOMIICHUE,
noJisipu3anus, IMppaxus, UHTepHepeHIus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmonnHeNHHOE pacnpoCTpaHEHUE CBETa B
OIHOpOJIHOM cpeae. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI oTpaxkeHus cBera. [locTpoeHue n3oOpakeHuit B
IIJIOCKOM 3€pKaJie.

[Tpenomiienne cBeTa. 3aKOHBI MIPEIOMIICHHUS CBeTa. AOCOTIOTHBIN TOKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroj MOJHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. CnoxxHbli cocTaB Oenoro cBeta. L[Ber.

Cobuparoniue 1 paccenBaromye JMH3bl. ToHKas TuH3a. DOKYCHOE pacCTOSIHUE
U ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoenne n3o0pakeHnii B COOMPAIOIINX U
pacceuBaromnx JuH3ax. PopMysa TOHKOM JIMH3BL. Y BEIMUECHUE, JaBAEMOE JIMH30M.

[Ipenenbl NpUMEHUMOCTH F€OMETPUYECKON ONTUKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHble HMCTOYHHUKH.
VYcnoBus HaOMIOJEHUS MAaKCUMYMOB M MHUHUMYMOB B HHTEp(EpPEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpaxuust cBeta. JudpakinuonHas peméTka. YcCiIoBUe HaOIOACHUS
IJIaBHBIX ~MAakKCHMyMOB IIpM  IIaJICHHM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPAKIUOHHYIO PELIETKY.

[Tonapu3zanus cBera.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHE. OYKH, JIyna,
doToanmapar, MPOECKIMOHHBIA almapat, MUKPOCKOI, TEJIECKON, BOJOKOHHAs
OITHKA, AU(PPAKIIMOHHAS PEIIETKA, MOIIPOU.

Jlemoncmpayuu

[IpssMONIMHENHOE PACIPOCTPAHEHHUE, OTPAKEHUE M TNPEIOMIICHHE CBETA.
OnTuyeckue mpudOpHI.

[TomHOE BHYyTpEHHEE OTpakeHne. Mozenb CBETOBOAA.

HccnenoBanue CBOMCTB N300payKeHUH B JTMH3AX.

Mopenu MUKpOCKoIa, TeJIECKOona.

HabGnronenue nnrepdepeHunn cera.

HaOmronenue nudpakiuu ceera.

Hab6nronenue nucnepcun cBera.

[lony4yeHue ciekTpa ¢ MOMOLIBIO IPU3MBL.

[Tomyyenue ciekTpa ¢ MOMOUIbI0 JU(PAKIUOHHON PEIIETKH.

HaOmronenue nossipusanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepenune rnokasaTesisi NpeJoMIIEHHs CTEKIIA.



HccnenoBanue CBOMCTB M300paKeHUH B JIMH3aX.
HaOmronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI cHIENHAIBLHON TEOPUU OTHOCHTEIbHOCTH
['panu1Ibl HPUMEHUMOCTH KJIACCUUECKOM MeXaHUKHU. [ocTynaTel crienuanbHON
TEOPUM OTHOCHUTEIBLHOCTH. MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAKyyMe,
MPUHINAN OTHOCUTEIBLHOCTU DUHINTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAIIICHHE
JUTAHBI.
DHEprusa U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C BHCPFHCP'I U UMITYJIbCOM peHHTHBI/ICTCKOﬁ JaCTHUIbI. SHCpFI/I}I
ITOKOAI.

Pa3znen 7. KBanToBas ¢pusuka

Tema 1. dnemenmol K6aHMOBOU ONMUKU

®otonbl. opmyna [1nanka cBsi3u 3HEpruun (HOTOHA C €r0 YaCTOTOU. DHEPIrus
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenune OiHmTerHa 11 hoTodddexra. «KpacHas rpanuia»
dbororddexra.

JaBnenue ceera. OnbiThl I1. H. JIeGenena.

XHUMHUYECKOE IECUCTBHE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE NPUMEHEHHE. (HOTOIIEMEHT,
dboTonaTUMK, COTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(PheKT HA YCTAHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeIHETO GoTodddexTa.

Ceeroauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopiaa mo paccessHuIO 0 -HaCTHIL.
[ImanerapHas mogmens aroma. lIlocrynmatel bopa. M3nydyenue u  morsiouieHue
(GOTOHOB TpH TEpEexXojJe aTomMa C OJHOTO YPOBHS DHEPruuM Ha Apyrou. Bumsi
cnekTpoB. CHeKTp ypOBHEH SHEPTHH aTOMa BOAOPO/IaA.

BosmHoBbIE cBOMcTBa yacTull. Bonnel ne bpoinsa. KoprnyckynsipHo-BOIHOBOM
Ty aJlli3M,

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE. CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), Jla3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue inHeHyaThIX CIIEKTPOB U3ITYUESHHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, 1abopamopHsie pabomoi

HaOmronenue mMHEHYaTOrO CIIeKTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKA3bIBAIOIIME CIIOXKHOCTh CTPOEHHS siApa. OTKpbITHE
panunoaktuBHOCTH. OnbITH Pe3epdopaa o onpeneneHuio cocraBa paJuoakTUBHOTO
uznyuyenus.  CpoiictBa  ambda-, Oera-, ramma-uziaydeHus.  Bnusnaue
PaarOaKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE NpoTOHA W HelTpoHa. HykionHnas moxens simpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucno sapa. M30Tormsl.

Anbda-pacnaz. DNEKTPOHHBIM M MO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIydeHHE. 3aKOH PAJMOAKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siape. SnepHble cuibl. JledekT maccsl siapa.

Snepneie peakuuu. /lenenue u cUHTE3 An€p.

SAnepuwiii peaktop. Tepmosinepusiii cunte3. [IpoGiemMbl U TEPCHEKTUBHI
AJIEPHON DHEPrETUKH. DKOJIOTHYECKUE ACTIEKTHI IACPHON SHEPTETUKMU.

OnemMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeToap1 HaOJIIOIEHUS M PErUCTPALIMH 3JIEMEHTAPHBIX YaCTHULL.

@dyH1aMEeHTaJIbHbIE B3aUMOJEHCTBUS. EMMHCTBO (pM3HUECKO KapTHUHBI MUpA.

TexHuyeckue yCcTpoMCTBa M NMPAKTHUYECKOE MMPUMEHEHUE. T03UMETP, Kamepa
BuinbcoHa, siiepHbIil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CUéTYnK MOHU3HPYIOLIUX YaCTULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanue TpekoB 4acTull (1o roTOBBIM (oTorpadusim).

Pa3nen 8. DjieMeHTBI aCTPOHOMMH M ACTPOPU3UKHU

Otanel pa3BUTHA acTpoHOMUH. [IprKkinagHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUM.

Bun 3Bé3gHoro neba. Co3Be3awsi, sipkue 3BE3IbI, TUIAHETHI, WX BHUINMOE
JIBU)KCHUE.

ConHeyHas cucrtema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuk sHeprunm ConHIA W 3BE3N.
3BE3AbI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J(MarpaMma «CHEKTpaJbHBIM KIacc —
CBETUMOCTB». 3BE3bl IJIaBHOM IOCIIEIOBATEIbHOCTH. 3aBHUCHUMOCTh «Macca —
CBETHUMOCTB» ISl 3BE3] TJIABHOW IOCIIENOBATENBHOCTU. BHyTpeHHee cTpoeHue



3B€3/1. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOKACHUU U 3BOIonMU CosHIA U
3BE31. DTanbl )KU3HU 3BE3IL.

Mineunsiii [Iyte — nHama I'amaktuka. [lomoxenuwe w aBmxeHue CoiHIA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuku u kBasapsl. UEpHBIE ABIPHI B sAIpax
rajgakTHK.

Bcenennas. Pacmiupenne Beenennoii. 3akon Xa06ma. Pazberanue ranakTuk.
Teopust bonpiioro B3psiBa. PeIMKTOBOE M3ITydEeHUE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabniooenus

HabGnronenuss HeBOOpYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUJIOKEHUHN JJIs ONPEENICHUs MOJI0KEHNUS HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31Ms1 CEBEPHOIO MOJyIIapus U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O6o0maromniee NOBTOPEHUE

Ponp ¢u3uku u acTpOHOMMM B 3KOHOMUYECKOM, TEXHOJIOIMUYECKOH,
COLIMAJIbHON M ATHUECKOM cepax AesiTEeIbHOCTH YEI0BEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HAyYHON KapTHUHE MUPA, poib (PU3UUECKON TEOPHUH B
(bopMHpPOBaHUU MPEICTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBl MHpa B OOIIEM psOy COBPEMEHHBIX €CTECTBEHHO-HAay4HBIX
IIPEACTABIICHUM O IPUPOJE.

MexnpeameTHbie CBA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢
YYETOM COAEPKATENBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMu MAaTEMaTHKH,
OnoNoruY, XUMHUH, reorpaduu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOJICTTMPOBAHNUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa. pelIeHUWEe CUCTEMbl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(GYHKIUU. CUHYC, KOCUHYC, TAHIT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbI U UX IIPOCKIMH HAa OCU KOOPIAMHAT, CIIOKEHHE BEKTOPOB,
IPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIUH, MPU3HAKU MOAOOUS TPEyTrOJIbHUKOB,
oTpeJeeHue MIOMAAN MIIOCKUX PUryp U 00bEMa Tell.

bBuonocus: snektpuueckue SBICHUS B JKUBOW NpUPOJE, KojebaTerabHbIE
JBUKECHHS B )KUBOU NPUPOJE, ONITUUYECKUE SIBJICHUS B )KMBOW MPUPOJIE, NEHUCTBUE
paavanyu Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl 00pa30BaHUs KPUCTAITMYECKON PEeIIETKH, CIEKTPAIbHBIN aHau3.



l'eoepaghus: MarHuTHbIE TIONMIOCA 3€MJIM, 3aJIEKM MATHUTHBIX — PY/,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MpeEICKa3aHUE 3eMIICTPSICCHUH.

Texunonoecus. NWUHUAM DJEKTPONEpEaady, TE€HEpaTop TMEPEMEHHOTO TOKa,
AJIEKTPOJIBUTaTEIb, WHAYKIHOHHASA I1€Yb, pajap, PaauoNpUEMHUK, TEJIEBHU30D,
anTeHHa, tenedoH, CBU-meub, NMpOEKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yudeOHOro mnpeamera «®Pu3Mka» Ha YPOBHE CpPEIHETO OOIIEero
oOpasoBanus (0a30BbI YPOBEHB) MOHKHO O0ECHEUNUTH JOCTHIKCHUE CIICIYFOIINX
JUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaATEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOTo npeameTra «Du3uka» JOJKHbBI
OTpaxkaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIMUXCS PYKOBOJCTBOBATHCS
chOPMHUPOBAHHONH BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJICHHH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
ONBbITA U OMbITA JIEITEILHOCTH B MPOILIECCE PEATU3alMi OCHOBHBIX HAaIPABJICHUM
BOCIIUTATEIILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOr0 BOCIMTAHMS

c(hOpMHUPOBAHHOCTH TPAKJAHCKON MO3UIIMK 00YYarOIIETrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTRA,;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUETIOBEYECKUX TIyMAHUCTHUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEMN;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEpPECAX TPa)KJaHCKOTO
OOIIeCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEILHON OpraHu3alliy,

YMEHHE B3aUMO/ICHCTBOBATH C COIIMAILHBIMU HHCTUTYTaMH B COOTBETCTBUU C
ux (YHKIUAMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU ESATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpaskIaHCKOU UIASHTUYHOCTH, MAaTPUOTH3MA;

LIECHHOCTHOE OTHOIIEHHUE K TOCYJIAPCTBEHHBIM CUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TMPUHUMATHh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIECHHOCTH, B TOM YHCJIC B
JIESITEIIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJA B TOCTPOEHUE YCTOMYUBOTO OYIyIIIEero;

4) 3CTEeTHYECKOT0 BOCIIMTAHHUS :

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYAsl SCTETUKY HAyYHOTO TBOPYECTBA,
npucyuero (pu3anyeckoi Hayke;

5) TpyA0BOr0 BOCIIUTAHUSI



MHTEpPEC K pa3MuHbIM cdepaM NpodecCHOHATbHON NeATebHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaau30BbIBATh COOCTBEHHBIE )KU3HEHHBIE 1JIaHBI;

TOTOBHOCTb M CIOCOOHOCTBH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(Gu3KMKN Ha IPOTSKEHUH BCEH KU3HHU,

6) 3K0J10rHYecKOro BOCIIMTAHUA:

c(hOPMHUPOBAHHOCTh JKOJIOTMUECKOM KYJBTYphI, OCO3HAaHUE TJI00aJIHLHOTO
XapakTepa 3KOJOTUYECKHUX MPOoOIeM;

IJIAHUPOBAHKUE U OCYLIECTBJIIEHUE ICMCTBUI B OKPYXKAIOIIEH CPEJIEe HA OCHOBE
3HAHUS LEJIEH YCTOMYMBOIO PAa3BUTHS YEIIOBEYECTBA,;

paclIMpEeHHE ONbITa JEATEIBbHOCTH 3KOJOTMYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c()OPMHUPOBAHHOCTh MHUPOBO33PEHHS], COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKON HAYKU;

OCO3HAHME LIEHHOCTHM HAy4YHOW JESITEIbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs (PU3UKHU OCYUIECTBIIATH IPOEKTHYIO U UCCIIEIOBATENbCKYIO 1€ATEIbHOCTD
WHIUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE HeiiCTBHS
ba3oBbie Jilornyeckue JeiicTBHUA.
CaMOCTOSITeIbHO  (DOPMyNIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
paccmMaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LEIU ACATCIBHOCTH, 3aJaBaTh MMAPAMETPbl U KPUTEPUHU HX
JIOCTHOKECHMUS,
BBISIBJISITh  3aKOHOMEPHOCTH W INPOTHUBOPEYUS B  pacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJEMbl ¢ Y4ETOM aHajlv3a WMEIOLIUXCS
MaTEpPHUaAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JICSATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LI€JISIM, OLIEHUBATh PUCKH TTOCICACTBUHN JI€ATCILHOCTH;
KOOPAUHUPOBATH U BHITIOIHATH PA0OTY B YCIOBUSX PEAIbHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHHE TIPH PEIICHUH )KU3HEHHBIX ITPOOIIEM.
ba3oBbie ucciaenoBarTeabCKue AeiCTBHA.
BJIAJICTh HAYYHOM TEPMHHOJIOTMEH, KIIOUEBBIMHU IMOHSITUAMU U METOJaMH
bu3nYecKoil HayKu;



BJIa/I€Th HAaBbIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOMN JEATEIbHOCTH
B 00JaCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOHMCKY
METOJIOB pelIeHUs 3a7ad (PU3HUECKOrO COJEp)KaHUs, NPUMEHEHUIO Pa3IMYHbIX
METO/I0B ITO3HAHUS,

BJIAJETh BHUAAMHU JEATEIBHOCTH II0 IIOJYYEHHUIO HOBOTO 3HAHUA, €ro
UHTEpIIPETAllNY, MPEOoOpPa30BaHUI0 W MPUMEHEHHIO B pa3IUYHBIX Y4YEOHBIX
CUTYalUsX, B TOM YHUCIIE IPU CO3JaHUH YU€OHBIX IPOEKTOB B 001acTU (PU3HKY;

BBISIBIISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHHs], HAXOAUTh apTYMEHTHI ISl JOKA3aTeIbCTBA CBOMX
YTBEPKJICHH, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHNUS;

aHAJIM3UpPOBaTh IOJYYEHHbIE B XOJI€ pELIEHUS 3aJaud Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCThH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (HOpPMYyIUpPOBaTh COOCTBEHHBbIE 3aJadyd B 00pa3oBATEIbHON
JESITEIbBHOCTH, B TOM YHUCIIE [IPU U3YUEHUH (PU3UKY;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTh 3HAaHHUA MO (QU3UKE B MPAKTUUYECKYI0 0O0JacThb
KU3HENIEATEeIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUSI U3 PAa3HBIX IPEIMETHBIX 001IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEUIAraTh OPUTMHAIBHBIE IOAXO0AbI U PELICHMUS;

CTaBUTh NMPOOJIEMBI U 33Ja4H, I0IYCKAIOIIKME albTepHATUBHBIEC PEILIECHUS.

Pabora c nHpopmanueii:

BJIAJIETh HABBIKAMHU MOJYy4YEHHS] MHPOpMalUuu (PU3UUECKOTO COJEpKaHUS W3
VMCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIbHO OCYILIECTBISATh MOMCK, aHaJu3,
CUCTEMATHU3alMI0 U WHTEpIpeTanuio MHOOpPMALKMK pa3IuYHbIX BUAOB U (opM
IIPE/ICTABIICHNUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh  CPEICTBA  MH(POPMALUMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHI B PEIICHWH KOIHUTUBHBIX, KOMMYHUKAaTHBHBIX U OPraHU3ALMOHHBIX
3aJ1a4 ¢ COOII0ACHNEM TPEOOBAaHNN SPrOHOMHUKH, TEXHUKH 0€30M1aCHOCTH, TUTUEHHBI,
pecypcocOepexeHusi, MPaBOBbIX U STUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30IaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOr0 COACpPKAaHUA B Pa3IUYHBIX (opMarax c
y4€TOM HazHadeHHs] THPOPMAIIMHU U LIEJIEBON ayJUTOPHH, BBIOUpPAsi ONTUMAIbHYIO
(dbopMy npeacTaBICHUS U BU3yaTU3alllu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIC JeHCTBUSA !
OCYIIECTBIISAThH OOIICHUE HA YpOKaX (DU3UKHU U BO BHEYPOUHOI 1€ATEIbHOCTH;
pacrno3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMii #  cMsryarh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTUMYHO H3JaraTb CBOIO TOYKY 3PEHHS C HUCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB,;

MIOHMMATh U HMCIOJIb30BATh MPEUMYIIECTBA KOMAHJAHOW U WHIWBUIYATbHOU
paboTH;

BBEIOMPATh TEMATHKy M METOABl COBMECTHBIX JCUCTBUU C y4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 YJICHA KOJUIEKTUBA;

IPUHAMATh LM COBMECTHOW  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOpPJIUHUPOBATh JCHUCTBUS MO €€ JIOCTHUKCHUIO: COCTaBJIATh IUIAH JIEMCTBUM,
pacrupenenartb poid ¢ y4E€TOM MHEHHH Y4YacTHUKOB, OOCYXIaThb pe3yJbTaThI
COBMECTHOM paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJA0T0 YYaCTHUKA KOMaHbl B OOITUI
pe3yibTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM,

Ipeularatb HOBBIE NPOEKTHI, OLEHWBATh HWJAEH C TO3WLHAM HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHHME B Pa3IMYHBIX
CUTYAIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe AeiCTBUSA
Camoopranu3anusi:

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATEJIbHYIO AESITENBHOCTh B 00JacTH
GU3MKA W aCTPOHOMHUH, BBIABISITH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
cOOCTBEHHEIE 3aJ1a4X,

CaMOCTOATENIbHO COCTABJIATh IUJIAH PEIICHHUS PACUETHBIX M KAueCTBEHHBIX
3aj]a4, IJIaH BBIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEATTOYTCHU;

JaBaTh OILIEHKY HOBBIM CUTYallUsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PELICHUE;

OLIEHHUBATh MPUOOPETEHHBIN OTIBIT,;

CHOCOOCTBOBAaTh (POPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMU B 0OJaCTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH MHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTHBBI B JI€ATEIHHOCTB,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENSIM,

BJIAJE€Th HABbIKAMHU  TO3HABAaTEJIbHOW  pedieKkcMr KaKk  OCO3HAHUs
COBEpILAEMbIX JIEUCTBUI M MBICIUTENbHBIX IPOLECCOB, HX PpPE3yJbTaTOB U
OCHOBAaHUM;

UCIOJIb30BaTh MPUEMBI PEIIEKCUH JIJISl OLIEHKH CUTYalluH, BIOOpa BEPHOTO
penieHus;



YMETh OLIEHUBATh PUCKM U CBOEBPEMEHHO IPUHMMATH PEIICHUS M0 UX
CHIKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IpU aHaJU3€ pPe3yJbTaTOB
JeSITENIbHOCTH;

IPUHUMATD ce0sl, MOHMUMAas CBOU HEJAOCTATKU U IOCTOMHCTBA,

OPUHUMATh MOTUBBI M apryMEHThl JPYIMX IpU aHaJW3€ pPe3yJbTaTOB
NESTEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIMIHUOKU.

B mporecce nocTrkeHus TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTPaMMBbI IO
¢uszuke JUII  ypOBHA CpeaHero oOmiero oOpa3oBaHUs y  0OydYarommxcs
COBEpUIEHCTBYETCS AMOLIMOHANIBHBIN UHTEIJIEKT, peanoararoyn
c(hOpMHUPOBAHHOCTb.

CaMOCO3HaHUs, BKIFOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIIEHOE
COCTOSIHME, BUJETh HAIIPABIICHUS PA3BUTHsI COOCTBEHHOM AMOIIMOHANBHOMN cdephl,
OBITh YBEpEHHBIM B ceO€;

CaMOpPETYJIMPOBAaHMsI, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHME NIPUHHUMATH
OTBETCTBEHHOCTb 3@ CBOE IIOBEJCHHME, CIIOCOOHOCTb aJaNTHUPOBATHCA K
HYMOILIMOHATBHBIM U3MEHEHUSIM H MPOSBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMY, BKIIOYAIOIIEH CTpPEMJICHHE K JIOCTIKEHHUIO LETH U
ycrexy, ONTUMHU3M, WHHMIMATUBHOCTh, YMEHME JEHUCTBOBAaTh HCXOJS W3 CBOHUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSTHHE
JIpYTHX, YYWATHIBATh €ro TMpPH OCYIIECTBIEHUH OOIIEHHs, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAIbHBIX HABBIKOB, BKIIFOYAIOLIUX CIIOCOOHOCTH BBICTPAUBATh OTHOILICHUS
C IpYTUMHU JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITH HHTEPEC U pa3peliaTb KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenus B 10 kj1acce mpeaMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUYAIOIITUXCSI YMEHUN:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU WU
TEXHOJIOTUH, B TPAKTUYECKOMN JESATEIBbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIBI TPUMEHEHHS M3YUYCHHBIX (U3UUYECKUX MOJIEICH:
MaTepuaibHas TOYKa, MHEpIUAIbHAs CUCTEMa OTCUYETa, aOCOMIOTHO TBEPIOE TEJO,
WJICAIbHBIN a3, MOJEIHU CTPOCHUS Ta30B, XKUJAKOCTEW U TBEPIBIX TEJI, TOUCUHBIN
AIIEKTPUYECKUH 3apsij] MPU PEeIICHUH (PU3NIECKHUX 3a]1ay,

pacro3HaBaTh QU3NYECKUE SIBICHHUS (ITPOIIECCHI) U OOBSICHATH MX HA OCHOBE
3aKOHOB MEXaHWKH, MOJICKYISIPHO-KMHETUUYECKOW TEOPUU CTPOCHUS BEIIECTBA U



AJIEKTPOIMHAMUKH: PABHOMEPHOE ¥ PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKCHHE,
cBOOOHOE TaJCHHUE Tel, IBIKEHUE MO OKPYKHOCTH, WHEPIHS, B3aUMOJCHCTBHE
ten, auddy3us, OpOyHOBCKOE ABM)KEHHE, CTPOCHHE KHUIKOCTEH W TBEPABIX Te,
U3MeHeHrne o0bEMa Tell MpH HarpeBaHWU (OXJIAXKICHHH), TEILIOBOC PaBHOBECHE,
UCTIapeHue, KOHJCHCAIUs, IUIaBJICHUE, KPUCTAJUIM3AIUs, KHUIICHHE, BIAKHOCTH
BO3/lyXa, MOBHIIICHNUE JABJICHUS Ta3a MpPU €ro HarpeBaHWU B 3aKPHITOM COCY/IE,
CBSI3b MEX]Iy TapaMeTpaMH COCTOSIHHS Ta3a B M30IPOIeccax, dJICKTPHU3AIUs Tel,
B3aMMO/JICHCTBHUE 3aPAJIOB;

OMKCHIBATh MEXAHWYECKOE IBIKCHHE, HCIOIB3Ys (DU3NYECKUE BEIMYMHBIL.
KOOpJIMHATA, TYyTh, MEpPEMEIICHUE, CKOPOCTh, YCKOpPEHWE, Macca Tela, CHIIA,
UMITYJIbC Tella, KHHEeTUYeCKas DHEPrus, MOTCHIMAIbHAS YHEPTHsl, MEXaHHYecKas
paboTa, MexaHWYecKas MOIIHOCTh; MPHU OINHUCAHUM MPABUIBHO TPAKTOBAThH
(GU3UYECKUH CMBICIT HCIOJIB3yeMbIX BEIUYHMH, WX OOO3HAYCHUS W CIWHUIIHI,
HaXOJIUTh ()OPMYJIBI, CBA3BIBAIONINE MAHHYIO (HU3UYECKYIO BEIMYHHY C IPYTUMHU
BEIIMYMHAMU,

ONKCHIBATh M3YyUYCHHbIE TEIUIOBHIC CBOMCTBA TEI M TEIUIOBBIC SIBICHUS,
UCTIONIb3Ysl (U3MYECKUE BEJIMYMHBL. JaBJICHUE Trasa, TeMIeparypa, CpeaHsis
KHHETHYECKash SHEPTUsl XaOTHYECKOTO JBIDKCHHSI MOJICKYJI, CPEIHEKBAIPATHIHAS
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIIOTH, BHYTPEHHSS HDHEPTus, paboTa Trasa,
KOO (PUIIMEHT TMOJE3HOro JCUCTBUS TEIUIOBOTO JBUTATElNs; IMPU OIMNUCAHUU
MPaBUJIBLHO TPaKTOBaTh (U3MYECKUH CMBICI MCHOJb3YEMbIX BEJIUYUH, WX
00O3HAUEHUS W EIUHUIBI, HAXOAWUTh (OPMYJIBI, CBSI3BIBAIOIINE JTAaHHYIO
(U3UYECKYIO BETUYHHY C IPYTHMH BETHYUHAM;

OIHMCHIBATHh U3YYCHHBIC IJICKTPHUUCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJICHHS (TPOLIECCHI), UCTIONB3Ys (PU3HMUECKUE BETUYMHBI JICKTPUUYCCKHE 3apsil,
AIEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TMOJIs, MOTEHIIUAN, Pa3HOCTh MOTECHIINAJIOB,;
Py ONMHWCAHWM TIPABWIIBHO TPAKTOBATh (PU3MUECKHH CMBICI HCIIOIb3YEMBIX
BEJIMYMH, WX OOO3HAYCHHS W CIWHMIIBI, yKa3bIBaTh (DOPMYIBI, CBS3LIBAIOIINC
JTaHHYI0 (U3UYECKYIO BETUYNHY C APYTUMU BETUYMHAMUY,

aHAM3UPOBATh (PU3MUECKHUE MPOIECCHl U SBIICHUS, UCIIONB3YS (U3HUECKUE
3aKOHBI M MPUHIIMIBL. 3aKOH BcemupHoro TsaroreHus, |, |1 u Il 3akonsr HeroToHa,
3aKOH COXpaHEHWsS MEXaHMYECKOW DJHEPTruHd, 3aKOH COXPAaHCHHS MMITYJIbCA,
MPUHITUI CYTICPIIO3UIIMKM CHJI, TPUHIIAIT PaBHONPABUS HWHEPIUAIBHBIX CHCTEM
OTCuéTa, MOJICKYJISPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KUHETUYECKON DHEPTUU TETUIOBOTO JIBHMIKEHUS MOJIEKYI C
aOCOJIFOTHON TeMmIepaTypoH, MEpBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAHEHUS
AJIEKTPUYECKOTO 3apsiia, 3akoH KyioHa, TMpU 3TOM pa3ivdaTh CIIOBECHYIO
(bOpMyJIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAXKCHHWE W YCJIOBHS (IpaHUIBI,
00J1aCcTH) TPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IPUHIIUIIBI ICUCTBUS MAILIUH, TIPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pazinuyaTh YCIOBHUS UX O€30MAaCHOTO MCIOJb30BaHUS B MOBCEIHEBHOM
KU3HU,

BBIIIOJIHATh OKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKHX SIBICHUN U
IIPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHHU, MPU 3TOM
dbopmyrpoBath npodeMy/3aaady U TUIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJI0KEHHOT0 000PYI0BaHUsl, MPOBOAUTH ONBIT U (POPMYIUPOBATH
BBIBOJIb;

OCYIIECTBISATH MPSAMbIE U KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BETUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CIOCO0 M3MEPEHHS W HMCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN NU3MEPEHUH;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (PU3NYECKUMHU  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUPOBATH PE3YIbTATHI MOJTYYEHHON 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH B BUJIE
TabJIUL ¥ rpauKOB, 1e1aTh BHIBOBI 110 pe3yJIbTaTaM UCCIEI0BaHUS,

co0roaTh npaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIEI0BAaHUMN B
pamMKax Y4eOHOTO SKCHEpPHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOW W IPOEKTHOM
JESATEIbHOCTH C MCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1A0OPATOPHOIO
o0opynoBaHus;

pemarh pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3MYECKONH MOJIENbIO,
UCHOJIB3YS (PU3MUECKHUE 3aKOHBI U IPUHIIUIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7auu
BBIOMPATHh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3HMUECKUE BEIUYHMHBI U (HOPMYIIHI,
HEOOXOAMMBIE I €€ PElIeHHs, TPOBOJUTh PAacU€Thl U OLEHUBATh PEATbHOCTH
MOJIyYEHHOT 0 3HaYeHUs (PU3NUECKON BEITMYHHBI,

peniaTh KaueCTBEHHbIE 3aJa4M: BBICTPANBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LIEMOYKY PACCYKIEHUH C OMOpOMl Ha HM3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH H
dbuznyeckue sBICHUS,

MCIT0JIB30BATh [IPU PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE MH(OPMAaIIIOHHbBIE
TEXHOJIOTHM [UJIl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUN U IPEICTABICHUS
y4eOHOW ¥ HAy4YHO-TIOMYJISIpHONW WHGOpPMAINK, TOJTYYEHHON W3 Pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATh MOTy4aeMyI0 HH(OPMALIUIO;

IPUBOAMUTH MPUMEPHI BKJIA/Ia POCCUICKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00OBSICHEHUE MTPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTUE TEXHUKU
Y1 TEXHOJIOT U,

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3HUKE B MOBCEAHEBHOMN JKU3HU JUIS
oOecrieyeHrss 0€30MaCHOCTU MpHU OOpallleHHH € MpUOOpaMU U TEXHUYECKUMHU
YCTPOMUCTBAMM, JJII COXPAHEHHS 3I0POBbS M COOJIIOICHUS HOPM SKOJOTUYECKOTO
TOBEJICHUS B OKPYXKAIOIIEHN Cpelie;



paboTatb B TpYIINE C BHIINOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh pabOTy TPYIIIbI, PalUOHATIBHO paACHpEAeNsITh OO0S3aHHOCTH U
IJIAHUPOBATh ACSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJICKBATHO OLICHUBATH
BKJIQJI K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PELIEHUE PacCMATPUBAEMOM TPOOIIEMBI.

K xoniy o0yuenus B 11 kiacce nmpeiMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCS YMEHUIM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU M
TEXHOJIOTUH, B NPAKTUYECKOW NEITEIBHOCTH JIKOJAEH, LEJOCTHOCTh U EIUHCTBO
buznuecKoil KapTUHBI MHPA,

YUUTHIBATh TPAHUIBI TPUMEHEHHUSI W3YYCHHBIX (U3UYECKUX MOJIEIIEH:
TOYEUYHBIN JEKTPUUECKUN 3apsil, Jyd CBETa, TOUEUHbI HCTOYHUK CBETA, siepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO f/ipa MpU pPEIIEeHUU (PU3HYECKUX
3aj1ay;

pacrio3HaBath pusnyeckue sBieHUs (IPOLECCHI) U OOBSACHITh MX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKY U KBAHTOBOW (PU3UKH: AJNEKTPUYECKasi POBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aMMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasE WHAYKUWSA, JEWCTBHE MAarHUTHOTO TMOJsA Ha
IPOBOJTHUK C TOKOM W JBIKYUIMICS 3apsj, 3JI€KTPOMArHUTHbBIE KOJEOaHUS W
BOJIHBI, NIPSIMOJIMHEWMHOE PACHpPOCTPAHEHUE CBETA, OTPAXKECHHUE, IPEIOMIICHHUE,
uHTepdepeHuss, aAudpakuus W TOMApU3aLUs CBETa, JUCIEPCUs CBETa,
doroanekrpudeckuit 3pdext (hoTordhdekT), cBeTOBOE JaBlieHNUE, BOSHUKHOBCHHE
JMHEWYAaTOro CIHEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W HMCKYCCTBEHHAas
PaANOaKTUBHOCTH;

ONUCHIBATh M3YyYCHHBIC CBONCTBA BeIIECTBA (DJIIEKTPUYCCKHE, MArHHTHBIC,
ONTHYECCKHE,  DJICKTPUYECKYID  TPOBOJAMMOCTh  pas3IM4YHBIX  Ccpel) |
DIIEKTPOMATrHUTHBIE SIBJICHUS (IIPOIECCHI), HCHONB3yS (U3NYCCKHE BEIUYHHBL
DIEKTPUYECKUHM 3apsill, CWJIA TOKA, JJIEKTPUUYECKOE HAIPSIKEHHE, DIEKTPUUYECKOE
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIMATIOB, 3JIEKTPOABMKYIIAs cujia, paboTa TOKa,
WHIYKIUS MarHUTHOTO Mojs, cuina Ammepa, cuna JlopeHua, WHIYKTHBHOCTB
KAaTyLIKH, HEPrusl JJEKTPUYECKOIO M MAarHUTHOTO IIOJ€H, NEpPUOJ M YacToTa
KojeOaHuil B KoyieOaTenbHOM KOHTYpeE, 3aps] U CWiIa ToKa B Ipolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (POKYCHOE pacCTOSHHUE U
ONTUYECKas CWUjla JIMH3bI, MPU OMUCAHUM MPABWIBHO TPAKTOBAaTh (HU3MUECKUI
CMBICTT HCIOJB3YEMbIX BEJIMYMH, WX O0O3HAUYE€HHS W EAUHUIIBI, YKa3bIBaTb
(bopMyIIbI, CBSA3BIBAIOIINE JAHHYIO (U3HUECKYIO BETUUMHY C IPYTUMH BETUUHMHAMM,

ONMKCHIBATh H3YYEHHBIE KBAHTOBBIC SBJIEHUS M MPOLECCHI, HCIONb3Ys
bu3nyeckue BEIUYMHBL CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUsl U UMIYJbC (OTOHA, IEPHO/I MOJIypaciaja, SHEPIrHsl CBA3H



aTOMHBIX SIIEp, MPU OINUCAHUM TPABWIBHO TPaKTOBAaTh (PUIUYECKHUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYECHMs] W EAMHMIIBI, YKa3bIBaTh (OPMYJIb,
CBS3BIBAIOLIME JIAHHYIO (PU3MUECKYI0 BEIUYMHY C JPYTUMH BEJIWYUHAMH,
BBIUUCIIATH 3HAUeHUE (PU3NUYECKON BETMUNHBI,

aHaAJM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SBJICHUS, UCIMONB3Ys (U3MUECKUE
3aKOHBI U MPUHIUIIBL: 3aK0OH OMa, 3aKOHBI MOCIIE0BATEILHOIO U MAPaJlIeIbHOTO
COCJIMHEHMsI TPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
UHAYKIMH, 3aKOH MPSMOJIIMHEHHOTO PacpOCTPAHEHUsI CBETA, 3aKOHBI OTPaXKEHUs
CBETa, 3aKOHBI MPEIIOMJICHHUS CBETa, ypaBHeHHE ODiHIITeHHa s doTtorddekra,
3aKOH COXpaHEHMsI SHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa, 3aKOH COXPAaHEHHUS
AIEKTPUUECKOTO 3apsijia, 3aKOH COXpaHEHUs MacCOBOr'0 YHCIA, MOCTynarsl bopa,
3aKOH paJMOaKTUBHOIO pacnaja, pu 3TOM pa3inyaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOEe BBIPAKECHHWE U YCIOBHs (IpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJIENIATh HAINIPaBJICHUE BEKTOPA MHIIYKIIMM MAarHUTHOTO TOJISl POBOIHUKA
C TOKOM, CcuJibl AMmepa u cuibl Jlopenna;

CTPOUTb U OIUCHIBATh H300paKEHUE, CO37aBA€MOE IUIOCKUM 3€pKajioM,
TOHKOM JTMH30M;

BBITIOJHATh AKCIEPUMEHTHl MO0 HCCIEAOBAHUIO (U3UYECKUX SIBICHUM H
IPOLECCOB C HCIOJb30BAHUEM MPSAMBIX M KOCBEHHBIX HM3MEPEHUU: IPHU ITOM
(dopmynupoBath mpodiieMy/3agady u THIIOTE3y y4eOHOTO IKCIIEPUMEHTa, COOUPAThH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH OMBIT U (POPMYIUPOBATH
BBIBOJIB;

OCYIIECTBIISTH MPSMbIE U KOCBEHHBIE M3MEPEHUS (U3MUECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCO0 M3MEPEHMsS] M HUCHOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPECHUH;

UCCIIEIOBATh 3aBUCUMOCTH (PM3MUECKUX BEIIMYUH C UCTIOJIB30BAHUEM TPSMBIX
U3MEPEHUI. TPH ITOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJIbTaThI
MOJTYYCHHOM 3aBHUCUMOCTH (PU3MYECKHUX BEIWYMH B BHJIC TAOIWUIl M TpaduKOB,
JIeIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

co0roAaTh npaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIEI0BaHUMN B
pamMkKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATENBCKOW U TPOEKTHOM
JESITEIIbHOCTH C HCIIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOPaTOPHOTO
000pyI0BaHUS,

pemarh pacuéTHblEe 3aJa4dl C SBHO 3aJaHHON (DU3UYECKOW MOJIETbIO,
UCTIONB3YS (hPHM3HUECKHe 3aKOHBI U MIPUHITUIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7a9u
BBIOMPATHh (PU3NYECKYIO MOJENb, BBIACHATh (PU3MUECKUE BEIUYMHBI U (HOPMYJIHI,
HEOOXOIUMBIC N7l €€ pElIeHHs, MPOBOIUTH PacuéThl M OICHUBATh PEaTbHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3UIECKON BEITMYUHBI,



pelIaTh Ka4eCTBEHHBIE 3aJ]a4M. BbICTPAUBATh JJIOTHYECKA HETPOTUBOPEUHUBYIO
LEMOYKY PACCYXKICHHI C ONMOpOM HAa HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnyeckue BICHUS;

UCTIOJIb30BAaTh MPH PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIHOHHBIE
TEXHOJIOTHH [IJIl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAUUN U TPEICTABICHUS
y4eOHOM M HAy4YHO-TIOMYJISIpHOM WHGOpMAaIMK, TMOJIYYEHHON W3 Ppa3IMYHbIX
MCTOYHHUKOB, KPUTHUECKU aHAIM3UPOBATH MMOTYyYaeMyto HH()OPMAIIHIO;

OOBSCHATh TIPUHITUIIBI JEHCTBHUS MAaIllMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3indarTh yCIOBHS MX 0€30MaCHOTO MCHOJb30BaHMS B MOBCEIHEBHOM
KU3HU,

MPUBOJAUTH MPUMEPHI BKJIa/Ia POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM JKU3HU IS
obecnieueHrss O€30MACHOCTH MpU OOpALEHUU C MPUOOpaMH U TEXHUUYECKUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHHUS 3/10POBbS U COOJIIOIEHUSI HOPM 3KOJOTHYECKOTO
NOBEJICHUS B OKPYKAIOILIEH Ccpee;

paboTatb B TIpYINIE C BHIIOJHEHHEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh pPa0OTy TPYyNIlbl, PalMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATh ACSATEIbHOCTh B HECTAHAAPTHBIX CUTYyAIUsX, aJICKBATHO OLICHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYMIIHI B PEIICHUE pacCMaTPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsmn4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/n P Kourpoabubie IIpakTHyeckue (npp )
NMpOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOTI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunematitia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHbBI COXpAaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmmoreka [JOK
' TEOpHHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubmuorexa [IOK

@da30BbIe IEPEXOIBI

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



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

Uroro no pazneny

Paznen 4. QJIEKTPOJIMHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 3N€KTpUYECKH TOK. TOKH B bubnmorexa [JOK
4.2 12
Pa3IMYHBIX Cpesax https://m.edso0.ru/7f41bf72
Uroro no pazaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM ungpoBbIe
Ne n/n P Kontpoabubie IIpakTnHueckue (unbp )
NMPorpaMmbIl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Paznen 1. JIEKTPOAUHAMUKA
11 MaruuTtHoe nojie. DIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHEIE 9 1 bubnnorexa [JOK
' KoJIe0aHust https://m.edsoo.ru/7f41c97c
29 MexaHu4yeckue U 3JIEKTPOMarHUTHbIE 5 1 bubnnorexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro o pazaeny 24

Paszen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUAIBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOU OIITUKH 6 Eubmorexa I[OK

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



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

4.2 Crtpoenue atoma

4.3 AToMHOE SApO

Hroro no pazneny

15

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

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

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U aCTPOPU3IUKU 7 E:L?;I/I//I;T:(;(si?rou/f £41c07¢
Hroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHNE 4 E::;?;I/I;I;ngsz?rou}; £41007¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsm4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTnyeckue
n/n Bcero u3yueHusi oOpa3zoBaTe/ibHbIE
padoTsbI padoThI
pecypchl
®u3nka — HayKa 0 IpUpo/e.
1 Hayunsie MeT(}),K bl HO?I;)H;)HI/H[ 1 bubmorexa HOK
Y . https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEero Mupa
Ponb u MecTo pusuku B

5 ($hOpMHPOBaHUH COBPEMEHHOM 1 bubnnorexa [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHHOCTH JIF0IeH
MexaHnyeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bubmmoreka [IOK
newxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubnnorexa [JOK
JIBUOKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE NPsIMOTIUHEIHOE 1 bubmuoreka [JOK
JIBOKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE majieHue. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOJIHOTO Ma/IeHUS https://m.edsoo.ru/ff0c39cc
KprBonuHeliHOE ABUKEHUE.

7 JIBrm>keHre MaTepuaibHON TOYKHU IO 1 bubmorexa [TOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTHU



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
https://m.edsoo.ru/ff0c3ada

[IpuHIHII OTHOCUTEIBHOCTH

8 lNanunes. UHepuuanbHble CUCTEMBI bubmmorexa LIOK
' pu“ https://m.edsoo.ru/ff0c3be8
otcuera. [lepBblil 3akoH HproToHa
Macca tena. Cuna. [lpunuun
9 cyneprno3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep + 2TOP . https://m.edsoo.ru/ff0c3be8
HeroToHa aiist MaTepuanbHON TOYKA
Tpetuii 3akoH HeroToHa mi1st bubnmnorexa [JOK

10
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTo TsaroreHus. Cuna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LIOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmmorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuenr

13 TpeHust. Cuiia COpoOTUBIIEHUS NPU bubmuoreka [JOK
IBIDKEHHUH TeJa B )KUIKOCTHU WIH https://m.edsoo.ru/ffOc3f76
rase
[ToctynaTtensHoe U BpamareabHOe

14 JIBIDKEHHE a0COIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cuiibl. [liieuo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPOTO TeIa
HNMnynsc MaTepuanibHONU TOYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOUEK. bubmuoreka [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOE JBIKCHUE

16 PaboTa 1 MOIIHOCTB CHJIBI. but6mmoreka [IOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502



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

MaTepHuaibHON ToukH. Teopema 06
W3MEHCHUH KHHETHYCCKOW SHEPTUH

17

[ToreHunaneHas sHEprus.
[ToreHunanpHas 3HEprus ynpyro
nehOpMUPOBAHHON MPYKUHEI.
[TorenumanpHas 3HEPTHs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunoreka LIOK
https://m.edsoo.ru/ffOc461a

18

ITorennmanbpHbIC B
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHITUAIBHBIX CUJI C
M3MEHEHUEM MEXAHUYECKOW SHEPTUH
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOW SHEPruun

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

19

JlaGopaTtopHnast pabota
«HMccnenoBanue CBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHUIECKOM
SHEPIHH Tejla Ha IPUMEpE
PaCTSKEHUSI PE3UHOBOIO KIyTa»

20

KonTpoabHas pabora o Teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXpPaHCHHA B MCXaHUKE»

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON
Teopuu. bBpoyHOBCKOE ABHKEHUE.

Audpdysus

XapakTtep JBUKEHUS U
B3aMMOJCHCTBHS YaCTHUI] BEIISCTBA.
Mogenu cTpoeHus ra3oB, )KUAKOCTEN
1 TBEPJIBIX TEII

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc?2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. KonuuectBo
BemiecTBa. [locrosnnas ABoraapo

24

25

26

TenoBoe paBHOBecue. TeMmmeparypa
u e€ usMmepenue. Illkana remneparyp
Ienbcus

Uneanpusiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeHel KHHETUYECKON SHEPruun
JBUKEHUSI MOJIEKYJ. Y paBHEHHUE
MenpeneeBa-Knanelipona

bu6nmoreka LIOK
https://m.edsoo.ru/ffOc4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGopaTtopHnas pabota
«MccnenoBanue 3aBUCUMOCTH
MEXJTy ITapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3a»

I/I30np0ueccm B UACAJIbHOM Ia3€¢ u
nx rpa(bﬂqecxoe NpeaACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
croco0nI €€ n3menenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrUs OJHOATOMHOI'O UJEATBHOTO
rasa

Buasl Tennonepenaun

VY nenbHas TEIUIOEMKOCTD BEIIECTBA.
KonuuecTBo TemnoTel npu

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

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

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



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

Teronepenaye. AnuadaTHbIi
nporecc

33 IIepBblit 3aKOH TEPMOJUHAMUKU U bubnuoreka [IOK
€ro IIpUMEHEHNE K U30IpoLeccam https://m.edsoo.ru/ff0c5efc
Heob6paTumocTs npoieccoB B

34 npupojie. Bropoii 3akon bubmxoreia LIOK

PHPOAC. P https://m.edso0.ru/ff0c6230
TEPMOIMHAMUKHI

35 [Tpunnun nevicrBus u KIT/{ bubnunoreka LIOK
TEIJIOBOM MalllMHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KIIT/]

37 OKonoruyeckue npoodaemMbl
TEIIO3HEPreTUKH
O6o06maromuit ypok

38 «MOJ‘II:K HI: Haf}[’p ¢u3uka. OCHOBBI bubxoreka LIOK

yIp ' https://m.eds00.ru/ff0c6938
TEPMOIUHAMHUKH»
KonTpoabHas pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa [OK
yIp ' https://m.edso00.ru/ff0c6a50
TEPMOTUHAMHKH»

40 [TapooGpazoBaHue M KOHACHCALMS. bubmuoreka [IOK
Hcnapenue u KAneHue https://m.edsoo.ru/ff0c63b6
AOGComoTHAs M OTHOCUTEIIbHAS

41 BIIQKHOCTH BO3yxa. HackleHHbI! bubmmoreka LTOK

Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckne n
aMmopdHbIe TeTa. AHU3OTPOIIUS
N bubnuotexa [JOK
42 CBOICTB KpucTauioB. JKunkue

Kkpuctayisl. CoBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

[lnaBnenue u KpUCTaIU3ALIMS.

43 V nenpHas TEIUIOTa [JIaBIECHUS buGnuorexa [IOK
A ' https://m.edso0.ru/ff0c6708
CyOnumarus
bubnunoreka LIOK
44 vy 0
PaBHEHHE TEIIIOBOTO bajarica https://m.eds00.ru/ff0c6820
DnexTpu3anus Tel. JINeKTPUISCKUi
45 3apsia. JIBa BUIa DIEKTPUUECKUX bubmmorexa [JOK
P A P https://m.edsoo.ru/ffOc6bcc
3apsI0B
[IpoBOAHUKH, TUDIIEKTPUKA U
46 H(I))JI I[OBO HIfKH 3aK£H bubnnorexa [IOK
YHpOBOA ' https://m.edsoo.ru/ffOc6bcc
COXPaHCHHUS DJICKTPUUECKOTO 3apsiia
BzaumopeiictBue 3aps10B. 3aKoH
47 Kyiona. TouedyHnIl »i1eKTpUdeCcKUui bubnnorexa [IOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpsx€HHOCTB 3JIEKTPUUYECKOTO
48 nosist. [IpuHnun cynepnosuuun bubmuoreka [IOK
JJIEKTPUYECKUX TOJIeH. JInHnmn https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
PaGora cuit 371eKTpoCcTaTHIeCcKOro
49 nois. [Torennuan. PasHocTh bubmmorexa [TOK
' 1AL, https://m.edsoo.ru/ffOc6f00
[IOTEHIUAIIOB
I[TpOBOMHUKH U TUIIEKTPUKU B
50 anpeK 2(I)CTaTquJj:KOM HOIj'Ie bubnmorexa LOK
s ) https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IPOHUIIAEMOCTh
b K
51 DnexkTpoémkocTh. Konnmencarop nommorexa O

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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52

DIEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCAaTOpa. DHEPTus
3apsDKEHHOTO KOHJIEHCAaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

JlaboparopHuas padota "H3mepenue
NIEKTPOEMKOCTH KOHAEHcaTopa'

[IpuHIMn NEelCTBUA U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
arapara, CTpyMHOro IpHUHTEpa.
DIIeKTpOoCTaTUYECKas 3alIHTa.
3a3eMIIeHHE AIICKTPOIPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymecTBoBaHus. [I0CTOSAHHBII TOK.
Cuna toka. Hanpsbkenue.
Conporusnenue. 3akon Oma ist
ydacTka Ienu

[TocnenoBarenbHOE, apaIeNIbHOE,
CMEIIaHHOE COeINHEHHE
npoBoAHUKOB. JlabopaTopHas
paborta «M3yueHue cMenaHHOTro
COCIMHEHUS PE3UCTOPOBY

PaboTa 1 MOIIIHOCTP IMEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-JleHma

3akon Oma /151 OJTHOM (3aMKHYTO)
anekTpuyeckoit nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COIPOTUBIICHUS»

0.5

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ffOc74f0

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

Pesepsubiit ypok. KonTponbHas
pabota no Teme "DnekTpoarHaMuKa'

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

/ Beepoccwuiickasi mpoBepoYHast
pabora

60

61

62

O6o06maromuit ypok
«DneKTpoauHaMuKa» /
Bcepoccuiickas mpoBepouHas paboTa

DIIeKTpOHHAas IPOBOJIUMOCTh
TBEPJBIX METAIIIOB. 3aBUCUMOCTD
COIIPOTHUBJICHUS] METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUM TOK B BaKyyMe.
CBoiiCTBa 3JIEKTPOHHBIX ITYYKOB

bu6nmoreka LIOK
https://m.edsoo.ru/ff0c88be

63

[TonynpoBoaHUKH, UX COOCTBEHHAs
Y IIPUMECHAs IPOBOAUMOCTb.
CaolicTBa p—Nn-niepexoja.
[TomynpoBOIHUKOBBIE TPUOOPEI

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

64

DNEeKTPUYECKUI TOK B paCTBOPAxX U
pacIuiaBax 3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALMA.
DnexTponaus

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

65

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSITeNIbHBIN U
HECaMOCTOSITENIbHBIN pa3psil.
Momnnus. [Inazma

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue npuOopsl U
YCTpOMCTBA U UX MPAKTUYECKOE
npuMeHeHne. [IpaBuiia TeXHUKH
0€e3011aCHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ff0c86fc



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

KonTtponsHas pabota o teme

67 «Qunekrpocrartuka. [locTosHHbIN 1 Bbu6muoreka [JOK
ANIEKTpUYEeCKUil TOK. ToKkH B https://m.edsoo.ru/ff0c8a8a
pas3IMYHbIX Cperax»

68 PesepBubiii ypok. O6o0maromuit 1 Bu6muoreka [JOK
ypok o TeMam 10 kracca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KIIACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHBbIE
(]
JI:;H Tewa ypoxa Bcero Kontpoaknsie  Ipakrueckue fl[:;:eﬂl/lﬂ :)Ig[()bal;(();:fenbﬂme
padoThI padoTbI pecypen
[TocTosiHHBIE MAarHUTHI U UX

1 B3auMoOJercTBHE. MarHuTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIMH. https://m.edsoo.ru/ff0c9778
JIMHMY MarHUTHOW MHAYKUUH
MaruauTtHoe nose NpoBOJHUKA C

5 ToKkoM. OnbIT DpcTena. 1 bubnnorexa [JOK
BzaumopeiictBre mpoBOHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaboparopHas pabota «3yuenue

3 MaFHETHOII?O noiﬂ I(aTy'IHKI/IyC 1 1 bubnuorexa LOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MAarHUTHOTO TOJIS HA
POBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlaGopatopHas paboTa 1 1 bubnnorexa [JOK
«HccnenoBanue AeMcTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBME MAarHUTHOTO TOJIST HA

5 JBIKYIIYIOCS 3apsSKEHHYIO 1 bubnnorexa [JOK
yactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna

5 DOneKTpOMarHuTHas WHIYKIIHSL. 1

IToTok BEKTOpa MarHUTHOMN



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

unaykuud. DJ1C uHAyKIu. 3aKkoH
3JICKTPOMArHUTHOW WHIYKIIUU
®dapanes

JlaboparopHnas pabota
«HccnenoBanme sSIBICHUS
ANEKTPOMATHUTHON UHIYKIIUH»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NHunykTuBHOCTS. SIBIIeHUE
camounaykiuu. J/1C
CaMOMHIYKIUHU. DHEPIrust
MArHUTHOTO TOJISI KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE T0JIe

bubmuorexka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue YCTpOﬁCTBa Hu uXx
IIPUMCHCHHUEC. IIOCTOSIHHBIC MAaTrHUTHI,
SJICKTPOMArHuThI,
SJICKTPOABHUIATCIIb, YCKOPUTECIIN
SJICMCHTAPHBIX YaCTHUIL,
HHAYKIOHUOHHAS I1€Yb

10

11

12

O6o06maromuii ypok «MarHutHoe
noJie. DNeKTpOMarHuTHas
WHTYKITAS»

KonTponpHas pabota mo Teme
«MaruuTHOE€ 10JIe.
DJIEKTPOMArHUTHAST UHIYKIIHSI»

CBOOOIHBIE MEXaHNYECKHE
konebanus. 'apmMoHndeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJICOAHUH.
[IpeBpatienue sHepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06



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

13

14

15

Jlaboparopnas pabota
«HccnemoBanue 3aBUCHMOCTH
Hepro/a MajbiX KojieObaHuil rpy3a Ha
HHUTH OT JUTMHBI HUTH U MacChl
rpy3a»

KonebarenbHblit KOHTYP.
CB0OOTHBIE IIEKTPOMAarHUTHEIC
KOJIcOaHUsI B HICaTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAJIOTHS
MEXly MEXaHHYECKUMHU H
SJICKTPOMAariuTHBIMHA KOJIEOAHUSIMHA

®opmyna Tomcona. 3akoH
COXPAaHEHHUs] SHEPTUU B UI€AJIbHOM
K0JIeOaTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

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

16

[IpencraBnenue o 3aTyxarmux
KoJieOaHusX. BeIHYKIeHHBIC
MEXaHHYEeCKHE KOJICOaHus.
Pe3onanc. BeiHyxneHHbIe
AIIEKTPOMArHUTHBIE KoJeOaHus

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

17

IlepemeHHBIN TOK.
CuHyconganbHbIN TEPEMEHHBIN TOK.
MoIHOCTh NEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUYEHHE CUJIbI TOKA U HAPSKEHUS

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

18

Tpanchopmarop. [IpoussosacTao,
nepegava u norpedieHue
AIEKTPUYECKON SJHEPrUU

19

Y CTpolCTBO M TPAaKTHYECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324



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

3BOHKaA, reieparopa rniepeMCcHHOTO
TOKa, JIMHUI QJICKTpoIepCaav

OKOJIOTUYECKUE PUCKU IIPU
IPOHM3BOJICTBE IEKTPOIHEPTHH.

20 Kynbrypa ucnonszoBanus
ANEKTPOIHEPIUU B MIOBCEIHEBHOMN
KU3HU
MexaHuueckue BOJIHBI, YCIOBUS

acrpoctpanenus. [lepuon.
21 rC)llcoppocn,ppacnpOCTpaieHI/Is{ u bubmmorexa LOK
https://m.edsoo.ru/ff0cca54

JHa BOJIHBL. [lonepeunsie u
MPOJIOIBHBIEC BOJHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnnoreka [JOK
3ByKa. BricoTa ToHa. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX

23 cBoiicTBa U ckopocTs. [Ilkana bubmmorexa LOK

https://m.edsoo.ru/ffOccfe

AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U

24 TeneBuaeHus. Pazsutue cpencts
cBsi3u. Paguonokarus

o5 Kontponbhas pabota «Konebanus u bubnnorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE paclIpOCTPaHEHKE

26 CBETa B OJHOPOJHOU Cpejie. bu6mmoreka [JOK

Todeunslii ICTOYHUK cBeTa. JIyu
CBeTa

https://m.edsoo.ru/ff0cd350



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

OTtpakeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceeta. [loctpoenue bubmmorexa LIOK
p o R https://m.edsoo.ru/ff0cd4e0
M300paKEHUI B IJIOCKOM 3epKajie
[Ipenomiienue ceera. [lonHoe
28 BHYTpPEHHEE OTPa’KEHUE. bubmumorexa [IOK
IIpenenbHblii yroy noJHoro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKEHUS
29 JlabopaTtopHnas pabora «M3mepenue bubnnorexka [JOK
MOKa3aTelisl NPEeJIOMIJICHHS CTEKJIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenne n300pakeHUi
30 B iH3e. DopMyIia TOHKOM JTHH3BI bubmmorexa [JOK
+ oMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTtopHnas pabota
31 «HccrnenoBanne CBOWCTB
M300paKeHH B TUH3AX»
Hucnepcus cBeta. Cll0)KHBIN COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas
pabota «Habmroienue aucrnepcuu
cBeTa»
UnTepdepenmus creta. Audpaxius bubnuorexa [IOK
33 N
cBeta. JludpakunonHas penéTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Homapusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuyueckrie MpuOOPHI U YCTPOHCTBA
35 U YCJIOBHS UX 0€30MacHOro
MPUMEHEHUS
36 ['panuibl TPUMEHUMOCTH bubnnorexa [JOK

KJIACCHYECKOU MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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https://m.edsoo.ru/ff0cf862

[Toctynartsl cienuanbHOM TEOPUU

OTHOCUTEIIbHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTHU. 3aMeJICHHUE bubmmorexa [JOK

AHOBP ' g https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKpAIICHUE JTUHBI
DHeprus u UMIYJIbC

38 pEeNSATUBUCTCKOM yacTulbl. CBs3b bubnnorexka [JOK
MacChl C SHEPIUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKos
Kontponbnas pabota «OnTuka.

39 OCHOBBI cIELIUAJIBHOW TEOPUH bubmorexa LHOK

1 P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH»

40 ®otonbl. Popmyia [1nanka. bubnnorexa [JOK
DHeprus U UMIyIabC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE En6 ITOK

nonroTeka

41 .0 A.T.

Porooperra. OnbITs https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl pororpdexra. YpaBHEeHUE
42 3I>'IHHITe§Ha nq:[(bq)oroa(bgema bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue cera. OnwiThl I1. H.
43 JlebeneBa. Xumuueckoe JeiicTBHE bubmmorexa [JOK
Aesa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoiucTaa u
44 MpPaKTUYECKOE MPUMEHEHUE!

dboToreMeHT, GoTOAATUHK,
CoJTHEYHast OaTapesi, CBETO IO/



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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https://m.edsoo.ru/ff0d04a6

Pemenue 3agad mo remMe «JI€MEHTHI

bubmuoreka [JOK

4 KBaHTOBOU ONTHUKHU» https://m.edso0.ru/ff0d0302
Mopnens atoma Tomcona. OnbITb

46 Pesepdopna o paccestauro o- bubmmorexa [JOK

https://m.edsoo.ru/ff0d091a
yactull. [InanerapHas moaens aroma
bu6mmoreka [JOK

41 Hocrymatst bopa https://m.edsoo.ru/ff0d0afa
Wznyuenue u noruoiieHue GOoTOHOB

48 IIPU IIEPEXO/IE ATOMA C OJTHOTO bubnuorexa [IOK
YPOBHS SHEPTUM Ha ApYrou. Bumbl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BonHoBbIe cBoiicTBa yacTull. BosHbl
ne bpoia. KopnyckynsipHo- bubnnorexa [JOK

49 .

BOJTHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYJCHHOE U3Ty4eHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 Omneitel Pezepdopaa mo bubnmnorexa [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOaKTUBHOTO U3ITYUYEHUS
Cgoiicta anb(a-, 6era-, ramma-

51 u3nydyeHus. Bnusinue
PaAMOAKTUBHOCTHU Ha KUBbIE
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 W3zoTomnel. Anbga-pacna. bubnnorexa [JOK
DJEeKTPOHHBINA U MO3UTPOHHBIH OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. I'aMma-nu3nyyeHue

53 DOHeprus CBsSI3U HYKJIOHOB B SIJIpE. bubnnorexa [JOK

S nepHble peakuuu. AnepHsbli

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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peakrop. [Ipo6ieMbl, IEPCIIEKTHBHI,
9KOJIOTUYECKUE ACTICKThI SICPHOM
SHEPreTUKU

54

55

56

DeMeHTapHble YacTullbl. OTKpBITHE
no3uTpoHa. MeTo 1l HAOMIOACHUS U
PETUCTpALIMH 3JIEMEHTAPHBIX

yactull. Kpyrisiii cron 1
«DyHIaMeHTaJIbHbIE

B3auMoercTBUA. EnnHCTBO

(U3UYECKON KapTHUHBI MUPa»

3TaHI)I pa3BI/ITI/I$I aCTpOHOMI/II/I.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3Ha4YCHHE aCTPOHOMUU. Bun
3B&3qHOTO Heba. Co3Be3us, IpKUe
3BE3/bI, IUIAHETHI, UX BUIMMOE
nBrkenre. CojIHEYHAsI cucTeMa

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

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

57

3BE31bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3IBI TTIABHOM
MOCJIE0BAaTENbHOCTH. BHyTpeHHEE
cTpoeHue 3BE311. COBpEMEHHBIE
MPEJICTABICHUS O TIPOUCXOXKICHUH U
sBoJoIun COJIHIIA U 3BE3]T

58

Mnineunsiii [IyTe — Hama
I'anaxtuka. Iloo)xeHue U JBYKEHUE
Connna B I'anakTuke. ['agakTHKH.
UYéEpHble AbIPHI B sIpax TalaKTHK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pa3z0eranue rajiakTuk.
Teopust bosbiioro B3peiBa.
PenukToBOe HM3mydeHHE.
MeraranakTuka

60

Hepemennsie npo0iaeMbl
ACTPOHOMHH

61

62

63

64

65

66

Kontponbhas pabota «neMeHTHI
ACTPOHOMHH U acTPOHUZUKI»

O6o6maromuii ypok. Ponb ¢pusuku
1 aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTUYECKOH, COLUAIILHON U
ATUYECKOH chepax JesITeIIbHOCTH
YyeJIoBeKa

Ob6o6uaromuit ypok. Poias u mecto
(GU3UKH ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

Ob6o6maromuit ypok. Posb
¢du3uyeckoil Teopun B
(bopMHpOBAaHUY MPEICTABICHUI O
¢du3uueckoil kapTuHe MUpa

O6o06matomuii ypok. Mecto
(bu3NYECKOI KapTUHBI MUpPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUI O IPUPOJIE
Pe3epBHbIil ypok. MarHuTHOE moJie.
DNeKTpOMarHuTHasi MHYKIUs




Pesepsublii ypok. Ontuka. OCHOBBI

67 CIIeNMaJILHON TEOpUHU 1
OTHOCHUTEIBHOCTU
Pesepnrblii ypok. KBanToBas ¢pusuka.
68 3H€1\I/I)CHTBI};F())T OHOMUHU U t 1 Eubmorexa ITOK
p https://m.eds00.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC

Kon
MpoBepPsAEeMOro
pe3yJbTara

HpOBepﬂeMme NMpeaAMETHBIC PE3YJIbTAaThI 0OCBOCHUA OCHOBHOH
06pa30BaTeJ’[LHOﬁ nmporpaMmmbl CpeaHET0 oﬁmero 06pa30BaHI/IH

JleMoHCTpHpOBaT, Ha MpUMEpax pojdb U MecTo (U3MKH B
101 (bopMUPOBaHUN COBPEMEHHON Hay4YHOW KapTUHBI MHPA, B Pa3BUTUHU

COBPEMEHHOM TEXHUKHU U TEXHOJIOTHMA, B IPAKTUYECKOUN AEATEIBHOCTH

JIonen

Y4uTHIBaTh IPAHULIBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJIEIIEH!
MaTepHaibHasl TOYKA, WHEpIUAIbHAS CUCTeMa OTCcuéTa, abCOIIOTHO
10.2 TBEPOE TEJI0, UJICAIbHBIN I'a3; MOJEJIN CTPOCHMSI I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEUHBIM D3JIEKTPUUECKUH 3apsii — IpH pelIeHUU

¢duznyecKux 3aaa4y

Pacmno3HaBaTh Qu3nueckue siBiieHus (POIecChl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KUHETHYECKON TeopHuu
CTPOGHHUSI BEIIECTBA M JJIEKTPOAMHAMHUKH. pPaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE ABM)KEHHE, CBOOOIHOE MajJicHNE
TeJ, JABWKCHHE IO OKPYXHOCTH, WHEPIHS, B3aHMMOJECHCTBHE Tel,
10.3 mupdy3usi, OpOYHOBCKOE J[BH)KEHHE, CTPOCHHME KHUAKOCTEH u
' TBEPABIX TeJl, HU3MEHEHHe o0béMa Tel TMpH HarpeBaHUU
(oxmaxkeHnH), TEIIOBOE PaBHOBECHE, HCHApeHHE, KOHICHCAIHS,

IUTaBJIEHUE, KPHUCTAJUIM3AIMs, KHIICHHe, BIAXKHOCTh BO3/AYyXa,

MOBBIIIICHUE JaBJICHUS Tra3a MPU €ro HAarpeBaHWH B 3aKPHITOM

cocyle, CBf3b MEXJAy IapaMeTpaMH COCTOSHUS Ta3a B

H30IIpoueccax, dJICKTpU3alus TCI, B3aUMOJICHCTBHE 3apsa10B

OnuceiBaTh MEXaHUYECKOE JBM)KEHUE, HUCHOIb3ysd (U3NYECKHE
BEJINYUHBI. KOOPUHATA, ITyTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHla, HUMIYJbC Tela, KUHETUYEeCKas DSHEpIusd,
10.4 NOTEHIMAJbHAs JHEPIus, MeXaHudeckas paboTa, MexaHUYecKas
- MOIITHOCTh; TPH OMNHCAHUHM IPABUIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEJIMYMH, UX OOO3HAUYEHUS U EIUHUIIB,

HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE TaHHYIO (DU3HUECKYIO BETUUHHY

C ApyIuMH BCINYNHAMU




10.5

OnuceiBaTh HM3ydYeHHBIC TEIJIOBbIC CBOMCTBA TN M TEIUIOBBIC
SIBIICHUS, HCHOJB3Ys (U3MYECKHE BEIWYUHBI JIABJICHHE Ta3a,
TEeMIeparypa, CpeIHssl KHHETHYecKas OSHEPrusi XaoTHYECKOIro
JIBYDKCHHUSI MOJIEKYJ, CpEJIHEKBAJIpAaTHYHAS CKOPOCTh MOJICKYII,
KOJIMYECTBO TCIUIOTHI, BHYTPEHHssS OSHeprus, pabora rasa,
KOA(DPUIIMEHT TOJIE3HOTO ACHCTBUS TEIUIOBOTO IBUTATENS; MPHU
ONMUCAaHWM  NPABWIBHO  TPAKTOBaTh  (PU3MYCCKUH  CMBICI
UCTIOIb3YEMbIX BEJIHYMH, UX 00O03HAYCHUS W CIUHHIbI, HAXOJUTh
GbopMysibl, CBS3BIBAONINE JaHHYIO (U3UYCCKYIO BCIMYUHY C

APYruMu BCIIMYNHAM

10.6

10.7

OnucelBaTh HM3YyYEHHBIE DJJIEKTPUYECKHE CBOICTBa BelleCTBa U
JNIEKTPUYECKHE sBJICHUs (MpOLecChl), HCHONB3Ys (usnyeckue
BEJIMYMHBI.  IEKTPUYECKUM  3apsf,  DJIEKTPUYECKOe  IIOJIE,
HaNpsOKEHHOCTh I10JIA, MOTEHIMANl, Pa3HOCTb IOTCHLMAJIOB; IIpU
ONMCAaHWHM  TPABWIBHO  TPAaKTOBaTh  (PU3MUYECKUH  CMBICI
UCTOJIb3yEeMbIX BEJIMYMH, MX 0003HAU€HUs M €JUHULBI; YKa3blBaTb
(bopMyIbl, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BETUUUHY C IPYyTUMU

BCJINYNHaAMU

aHAJM3UPOBaTh (U3UUECKHUE INPOLECChl U  SBJICHHS, HCHOIb3Ys
(¢u3nyecKre 3aKOHbl U MPUHLUIIBI: 3aKOH BCEMUPHOIO TAroTeHus, |,
I1 u 111 3axons! HptoTOHA, 3aKOH COXpaHEHNS MEXaHUYECKOM IHEPIHH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIIUII CYNIEPIIO3ULIUHN CUJI, TPUHIUI
paBHONpABUs HMHEPLHUAIBHBIX CHUCTEM OTCYETA; MOJEKYJISIPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILIECTBA, Fa30BbIE 3aKOHbI, CBA3b
cpelHel KMHETUYECKOW SHEpPTUU TEIUIOBOTO ABMXKEHHS MOJEKYJ C
a0COJIIOTHON TeMIlepaTypoi, MepBbld 3aKOH TEPMOANHAMUKH; 3aKOH
COXpaHEHMsI DJIEKTPUYECKOro 3apsaa, 3akoH KysoHa, mpu 3Tom
pasIngaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOe

BBIPKCHUE U YCIIOBHS (TpaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATH OCHOBHBIC TPHUHIMUIBI JACHCTBUS MAaIIWH, MPUOOPOB M
TEXHUUYECKUX YCTPOWCTB; pazNuvaTh YCJIOBUA HX O€30MacHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KU3HU

BBINONHATE 9KCTIEPUMEHTBI IO HCCIICIOBAHHIO (DU3HUYCCKUX SBICHUI
U MPOLIECCOB C MCIOIB30BAHMEM IMPSMbBIX H KOCBCHHBIX H3MEPEHUII;
npu 3ToM (HopMyIIUpoBaTh pobiiemMy (3a1ady) U TUIOTE3Y Y4eOHOTO
SKCIEpUMEHTa,  COOMpaTh  YCTAHOBKY M3  HPEIIOKEHHOTO

060py,[IOBaHI/I$I, MMPOBOAUTD OIIBIT U q)OpMy'J'II/IpOBaTB BBIBObI




10.10

OcymiecTBiIsATh NpSAMbIE W KOCBEHHBIE H3MEpeHUs (PU3nyecKux
BEJIMYMH; TIPU 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEPEHUs U

HCII0JBb30BaTh U3BCCTHBIC MCTOAbI OICHKHU HOI‘pCHIHOCTCfI I/IBMepeHI/Iﬁ

10.11

HccnemoBaTh 3aBUCUMOCTH MEXAY (U3HUYECKUMHU BEIHMYUHAMHU C
HCIIOJIb30BAaHUEM TPSMBIX HU3MEPCHHI; MPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBATh PE3yJIbTAaThl IMOJTYYCHHOH 3aBUCHUMOCTH
(GU3HYECKUX BETUYMH B BUJIC TAOIUI] U TPAUKOB, 1e1aTh BEIBOJIBI 10

pe3yJibTaTaM MCCIIEI0BaHUs

10.12

10.13

10.14

Cobmogate mpaBuia 0Oe30mMacHOro0 TpyAa TMpH  MPOBEIECHHH
UCCIICIOBaHUI B paMKax yd4eOHOro OKCIIEPUMEHTa, Yy4eOHOo-
UCCIIE/IOBATENIBCKOW M IIPOSKTHOW JICSATENFHOCTH C HCIIOJIb30BaHHEM

U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOr0 000PYJOBaHUS

Pemate pacu€THble 3a1aun ¢ SIBHO 3aIaHHOU (PU3UYECKON MOJIENbIO,
UCTIONB3YS (DM3MYECKHE 3aKOHBI W MPHUHIIMITEI, HA OCHOBE aHaJM3a
YCIIOBUSL 3a7add  BBIOMpPATh (U3WYCCKYHD MOJEb, BBIACIATH
buznyeckre BeIU4UHbI U GOpMYIIbl, HEOOXOAUMBIE AJIs €€ pelIeHus,
OPOBOAWTH pacuy€Thl M OLEHUBATh PEATbHOCTh IOJYYEHHOTO

3HA4YCHUs PU3NIECKOIN BETHUNHBI
Pemate  kayecTBEHHbIE  3aJa4d.  BBICTPaMBaTb  JIOTMYECKHU
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKICHUN C OIOPON HA U3YUYECHHBIE

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

10.15

Hcnonp3oBaTh MNpu pemIeHHH Y4YeOHBIX 3a7ad COBPEMEHHbIE
MH(POPMALIMOHHbIE TEXHOJOTMM JJs IOMCKA, CTPYKTYpHUpPOBaHMS,
UHTEpIpeTalliyl U TMpeJICTaBIeHUs] Y4eOHOH M HaydHO-TIONYJISIpHON
nH(pOpMalnH, MOJYYEHHON U3 pa3InYHbIX UCTOUYHUKOB; KPUTUUECKU

aHAJIM3UPOBATh M10JIy4aeMy0 HHPOPMALIUIO

10.16

10.17

[TpuBOIUTE MPUMEPHI BKJIAJa POCCUMCKUX M 3apyO€KHBIX YUEHBIX-
(GU3HMKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKH U TEXHOJIOTHH

Vcnonb30BaTh TEOpETHUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOU
KU3HU JUId  oOecrieyeHHs Oe30MacHOCTH MpU  OOpalleHuu C
npudopaMl M TEXHUYECKHMMU YCTPOMCTBAMH, MJISi COXpaHEHHS
300pOBbS M COOJIONEHUS HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpY’KarolleH cpene

10.18

PaGoTaTh B rpynie ¢ BHIIIOJTHEHHEM Pa3INYHBIX COLUABHBIX POJIEH,
IUIAHUPOBAaTh  pabOTy TpYyNIbl, PaLUOHAIBHO  pacHpeeNiTh

0053aHHOCTU U IUIaHUPOBATE ACATCIIBHOCTL B HCCTAHAAPTHBIX




11 KIIACC

CUTyaluiaX, aACKBATHO OLUCHWUBATHL BKJIAA KaXXI0T0 U3 YYAaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBAEMOI IpoOIeMbl

Kon
MpoBepPsAEeMOro
pe3yJbTara

111

HpOBepﬂeMme NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOMH
06pa30BaTeJ’[LHOﬁ nmporpaMmmbl CpeaHET0 oﬁmero 06pa30BaHI/IH

JleMoHCTpHpOBaTh Ha TMpuUMeEpax poib M MecTo (u3uKu B
($hOpMHUPOBaHUK COBPEMEHHOW HAYYHOW KapTHUHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTHI, B IPAKTUYECKOMN JEATEIIbHOCTH

JFO/IeH, IETIOCTHOCTh U €IMHCTBO (PM3NIECKON KapTHHBI MHpa

11.2

11.3

Y4uTHIBaTh IPAHULIBI IPUMEHEHUS U3YYEHHBIX (PU3NUECKUX MOJIEIIEH!
TOYEYHBIN 2JIEKTPUUECKUHN 3apsi, siiepHasi MOZEIb aTOMa, HyKJIIOHHAs

MOJECJIb aTOMHOI'O A/pa IIpu pCIICHUN @HSHHGCKI/IX 3aJa4

Pacrio3naBath (husndeckue siBieHus (MpOIecchl) U OOBICHATh MX Ha
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBAaHTOBOW  (DU3HKH:
NIEKTPUYUECKAsl MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE,
MarHUTHOE  JCWCTBHS  TOKA,  B3aMMOJCHCTBHEC  MAarHUTOB,
DJIEKTPOMArHUTHAS WHAYKIMS, JeHCTBHE MArHUTHOTO TIOJS Ha
NPOBOJHUK C TOKOM M JBIDKYIIMHCS 3apsis, 3JEKTPOMarHUTHBIC
KoJicOaHWsT W BOJIHBI, TMPSMOJIMHEHHOE pACIpOCTPAHEHHE CBETA,
OTpakeHHe, IMpeJoMJeHHe, uHTepdepeHuus, audpakuus U
NOJISIPU3alLus CBETa, TUCTIEPCUs CBeTa, POTOMIIECKTPHUIECKH dpdekT
(dboroaddexT), cBeTOBOEC MaBiicHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aroMa BOJOPOJA, €CTECTBEHHAas M  HMCKYCCTBEHHAsI

pPaarnOaKTUBHOCTD

11.4

OnuceiBaTh HM3y4YCHHBIE CBOWCTBA BelIecTBA  (DIEKTPUUYCCKHE,
MarHuTHBIE, ONITHYECKUE, HIEKTPUUECKYIO IPOBOUMOCTD PA3TUUHBIX
cpemr) W OJEKTPOMAarHUTHBIC SIBACHUS (IPOILIECCHI), HCIONB3YS
bu3NYecCKue BEIMYMHBI. DJICKTPUUECKUH  3apsja, Ccuila TOKa,
ANEKTPUYECKOE  HAMpsDKEHWE, DJIEKTPUYECKOe  COMPOTHBIICHUE,
pasHocTh moreHuanos, J/[C, pabora Toka, MHIYKIUS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHna, MHAYKTUBHOCTH KaTYILKH,
SHEPTHS DJEKTPUYECKOTO0 W MAarHUTHOTO TOJIeH, TIEPHOJ] M YacToTa
KoJieOaHuil B KoJieOaTeIbHOM KOHTYPE, 3apsijl U CHJIa TOKa B IMPOIIECCE

TapMOHHUYCCKHX SJICKTPOMArHUTHBIX KOJ'IC68.HI/II71, (I)OKyCHOC




11.5

PacCTOSAHUEC M OITHYCCKasA CHUJIA JIMH3BI, IIPHU OIMCAHUU IIPABUIIBHO
TPAKTOBATH (1)I/ISI/II-I€CKI/Iﬁ CMBICJI HUCHOJIB3YCMBIX BCJIWYHH, HX
0003HaYeHUsT H €IMHUIBbI, YKa3bIBAaThb q)OpMy.]'IBI, CBs3bIBAOIIHEC

JAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMH BEJIMYMHAMHU

OnucelBaTh HW3Y4YEHHbIE KBAHTOBBIE SIBJICHUSI W  IPOLECCHI,
UCIIOJNB3Yys (PU3MYECKHUE BEIWUYMHBI. CKOPOCTH 3JICKTPOMArHUTHBIX
BOJIH, JITMHA BOJIHBI M YaCTOTa CBETA, YHEPTUS U UMITYJIbC (POTOHA,
Mepuo/ Mmojiypacnaja, YJHEPTUsi CBA31 aTOMHBIX sJIep; MPU ONUCAHUU
MPaBWJIBHO TPAKTOBATh (PUBMYECKUA CMBICI  HCIOJb3YEMBbIX
BEJIMYMH, WX OOO3HAYECHWS W CIUHMIIBI, YyKa3bIBaTh (OPMYJIbI,
CBSA3BIBAIONIME JIAHHYIO (U3HYECKYI BEIUYMHY C JIPYTHMH

BCIWMYHMHaAMMU, BBIYUCIATh 3HAYCHUC (1)I/I3I/Iq€CKOI7I BCIINMYHHBI

11.6

11.7

11.8

AHanu3upoBaTh (PU3MYECKHE TPOLECCHl M SBJICHUS, HCIOIb3YS
¢u3nueckue 3aKOHbl M NPUHUMIBL  3akoH OMa, 3aKOHBI
HOCJIEI0BATEIBHOTO M IapajuleIbHOIO COEAMHEHUS IPOBOJHHKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 3JIEKTPOMarHuTHOM MHIYKLNUH, 3aKOH
IPSIMOJIMHENHOTO paCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAYKEHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS CBETa, YpaBHEHME OWHIITEWHAa s
dorosddexra, 3aKOH COXpaHEHUS HHEPruM, 3aKOH COXPAHEHUS
UMIIyJIbCa, 3aKOH COXPAHEHMs JIIEKTPUYECKOrO 3apsia, 3aKOH
COXPAaHEHHs MAacCOBOrO 4Mcia, IHocTylaTel bopa, 3akoH
pPaAMOaKTUBHOIO pacnajga, IpH OTOM pa3iaudaTb CIOBECHYIO
(bopMyITUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHHE U YCIOBHS

(rpaHuIBl, 00JACTH) TPUMEHUMOCTH

OHpeI[eJ'ISITL HaIlpaBJICHUC BCKTOpAa HWHAYKIOHWU MArdtuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIopeHiia

CTtpouTh ¥ OIKCHIBATH U300paKEHHE, CO37aBA€MOE TUIOCKHM

3€pKajoM, TOHKOW JIMH301

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIIEI0BAaHUIO (PU3NUECKUX SBJICHUN
U IIPOLIECCOB € MCIIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHMIA,
pH 3ToM (GopMyITHpoBaTh npodieMy (3a1ady) U THIOTE3y Yyu4eOHOro
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEI0KEHHOTO
000pyA0BaHuUs, IPOBOJAUTD OMBIT U (OPMYIUPOBATH BHIBOIBI

OcymuiecTBisATh MNpsIMbIE M KOCBEHHbIE H3MEpEHUs: (HU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJIBHBIM CIOCOO M3MEPEHUS U

HCIIOJB30BaTh U3BCCTHBIC MCTOAbI OICHKHU HOFpCHlHOCTCfI HSMCPCHHf/'I

11.11

UccnenoBath 3aBUCHMOCTH (PU3NYECKUX BEITUYNH C UCIIOIH30BAHUEM

OpSIMBIX M3MEPEHMH; IIPU O3TOM KOHCTPYHUPOBATh YCTAaHOBKY,




(UKCUpOBaTh pe3yabTAThl MOJYYEHHOH 3aBUCHUMOCTH (DU3MUYECKUX
BEJIMYMH B BUJIE Ta0IHII ¥ TpapUKOB, eNaTh BEIBOABI IO pe3yJIbTaTaM

Hucciaea0BaHus

11.12

11.13

Cobmronate mpaBuiia 0€30MacHOrO TpyJa HpU  IPOBEIECHUU
UCCIIEIOBaHUII B paMKax Y4eOHOro OJKCIEpPHMEHTa, Yy4eOHO-
HCCIIEI0BATEIIBCKOM U MTPOEKTHOM IEATEIBHOCTH C HCIIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPONCTB U 1a00paTOpHOTO 000PYyI0BaHHS

Pemate pacu€THble 3aa4M ¢ ABHO 33JaHHON (HU3MYECKON MOJIEINbIO,
HCIIOJIb3YA (bI/ISI/I‘IeCKI/IC 3aKOHBI U HpI/IHI_II/IHBI; Ha OCHOBC aHallu3a
yCIOBHSA 3aJayd  BbIOMpaTh (U3NYECKYK0 MOJeNb, BbIAEIATH
du3nyeckre BeIUMYMHbBI U POPMYIIbl, HEOOXOAUMBIE ISl €€ peleHMs,
MMPOBOAUTD paC‘IéTLI U ONCHUBATH PCAJILHOCThL IIOJYYCHHOI'O

3HAYCHUS PU3NICCKON BEITUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d.  BBICTPAUBATh  JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKACHUIN C ONOPOIl HA U3YYEHHBIE

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

11.15

Vcnonb3oBaTe IpU pelIeHUH Y4eOHBIX 3a7ady COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMM JJs IOMCKA, CTPYKTYypHUpPOBaHMI,
UHTEPIpPETANN M TPEJICTABICHUS YIeOHOH M HAyYHO-TIONYJISIPHOU
UH(POPMALIMH, TTOTYYCHHOW U3 PA3IMYHBIX HCTOYHUKOB; KPUTHIECKU

AHAJIM3UPOBATH IMOJIYH4aCMYHO I/IH(bOpMaI_[I/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI AEHCTBUS MallliH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paziavyaTh YCJIOBHS MX O€30IaCHOTO MCIIOJIB30BaHMS B

MOBCEIHEBHON KN3HU

[TpuBOANTE MpHUMEpPH! BKJIaJa POCCUUCKUX U 3apyOEKHBIX YyUEHBIX-
(GU3MKOB B pa3BUTHE HAYyKH, B 00BSCHEHHE NIPOLIECCOB OKPYKAIOILET0

MHpa, B Pa3BUTUC TCXHUKH U TEXHOJIOTHI

Hcnonb30BaTh TEOpeTHUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU Ui oOecriedeHusi O€30MacHOCTH TIpu  OOpalieHuu ¢
npubopaMM W TEXHUYECKUMH YCTpOMCTBaMH, ISl COXpaHEHUs
30pOBbS M COOJIOIEHUS HOPM SKOJIOTUYECKOTO IOBEJICHHUS B
OKpY’KaroIleu cpene

PaGotath B rpyImme ¢ BHITOJHEHUEM PA3TUUHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TPYyMIbl, PalUOHAIBHO  PACHpPENEIATh
O0S3aHHOCTH ¥ IUIAHUPOBATH JICATENBHOCTh B  HECTaHIAPTHBIX
CUTYyallUsiX, aJleKBaTHO OIICHMBATh BKJAJ KaXJIOI0 U3 yYaCTHHKOB

IPYIIBI B pelIEHHe pacCMaTpUBaeMoi poOIeMsbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

pasaejia 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsieMble J1€MEHTHI COAePKAHUA

OU3UKA 1 METOJAbI HAYYHOI'O I[TIO3HAHUA

11

1.2

®usuka — Hayka o npupone. Hayunbie
METO/IbI I03HAHUS OKpYIKaroliero Mupa. Poib
JKCIIEpUMEHTA M TEOpUHM B  IIpolecce

MO3HAHUS MPUPOJIbL. IKCIIEPUMEHT B (pU3UKe

MopnenupoBanue GU3NYECKUX SIBICHUNA U
MPOLIECCOB. Hayunblie THTIOTE3BI.
®usznueckue 3aKOHbl W TeopuH. ['paHuibl
HNPUMEHUMOCTH ¢bu3nyeckux 3aKOHOB.
[Ipunuun coorBercTBUs. Pomb u  mecto
¢u3nkn B (QOPMHPOBAHUH COBPEMEHHOM
HAay4YHOM KApTHHBI MHUpPA, B MPAKTUYECKOMN

NEeITEIbHOCTH IO

MEXAHUKA

211

212
2.1

2.1.3

##HPart#KITHEMATHUKA

MexaHu4deckoe JABUKCHUC.
OTHOCHUTENBHOCTh MEXaHHUYCCKOTO

nBrkeHust. Cucrema orcuéra. TpaekTopus

[Tepemernienne, CKOPOCTh (CPEIHSIsE CKOPOCTb,
MIHOBEHHass  CKOPOCTb) H  YCKOpPEHHE
MaTepuaIbHOW TOYKH, MX MPOEKIUU Ha OCU
CHUCTEMBI KOOpJWHAT. Crnoxenue

MIEPEMEILEHUH U CII0KEHUE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHEHOE JIBUKECHUE. I'paduku
3aBUCUMOCTH KOOPJAMHAT, CKOpOCTH,
YCKOPEHMH, NyTH W [epeMeNIeHus

MaTepHaﬂLHOﬁ TOYKHU OT BPECMCHHU




214 CBobOoaHOe mazeHue. Y CKOpeHue
o CBOOOHOTO MaICHUS

KpuBonuneiinoe paBuxkeHue. PaBHOMepHOe
JIBUKCHHE  MATCPUAIBHOH  TOYKH  TIO
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHECHHAas
CKOPOCTb. [Tepuon 5 4acrora.

LenTpocTpeMuTenbHOE yCKOPEHHE

TexHuueckne  yCTpOMCTBA:  CHUIOMETD,
2.1.6 JBIKEHUE CHAPSJOB, IIEMTHbIE U PEMEHHbIC
nepeaadu
IIpakTuueckue paboTHI. U3zmepenne
MTHOBEHHOW  ckopoctu.  HccnemoBanue
COOTHOUIEHUS MEXIY NyTSMH,
MPONICHHBIMU TEJIOM 3a IOCJIEeI0BATEIbHbIE
217 paBHbIE  IMIPOMEXYTKM  BpPEMEHU  IIpHU
o PaBHOYCKOPEHHOM JIBHKCHUU C Ha4YaJIbHOU
CKOpPOCTBbIO, paBHOM Hymwo. HM3ydyenue
NBIDKEHUS IIapUKa B BSI3KOM JKHIKOCTH.
N3yyenne nBwkeHus Tena, OpOLICHHOTO

TOPU30HTAIILHO

##HPar### JMUHAMUKA

IMpunuun  otHocutenbHocTH  [amumies.
221 [lepBriii 3axon HptoTona. MuepumanbHbie

CHUCTEMBI OTCUETA

955 Macca tena. Cuna. IlpuHuun cynepno3unun

CHJI

29 Bropoit 3akoH HeroToHa 11t MaTepuanibHON

)23 TOYKA B HWHEPIHAIBLHOW CHUCTEME OTCUéTa
(UCO). Tpermit 3akoH HeioToHa s

MaTCpHuaJIbHBIX TOUCK

3akoH  BcemMupHoro  Tiarorenus. Cuia
224 TsokecTd. [lepBas kocmuueckas CKOpOCTb.

Bec tena

2.2.5 Cuia ynpyroctu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHJIa TPEHHUS  TOKOA.
Koaddunment tpenus. Cuna COnpoTHBICHUS

IIpH ABMXKCHUHU TEJIa B ) KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'IBHOC 1 BpallaT€JIbHOC ABHXKCHUEC

a0COJIIOTHO TBEPIOTO TeJla

2.2.8

MOMGHT CHJIBI OTHOCHUTCIBHO OCH BpaIlIeHI/IH.
[Tnedo cuibl. YcioBUs paBHOBECHS TBEPAOTO
teaa B ICO

2.2.9

2.2.10

TexHudyeckue yCTpOMCTBA. IOALIMITHUKM,

ABUKCHUC UCKYCCTBCHHBIX CIIYTHHUKOB

[Ipaktuueckue paboThl. M3yuenue nBmxeHus
Opycka 10 HAaKJIOHHOW IUJIOCKOCTH TIOJ
JneicTBUEM HecKosibkux cui. MccnemoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAOLIUX
B JeOpMUPYEMOU TMPYKHHE U PE3UHOBOM
oOpasie, OT BeIMYMHBI HX JAedopmanuu.
HccnenoBanue YCJIOBUI paBHOBECHs

TBEPJIOTO TeJIa, UMEIOIIETO OCh BpallleHUS

##HPar###3AKOHBI COXPAHEHI A B MEXAHUKE

I/IMHy.]IBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMbI

231 MaTepUaJbHBIX To4eK. MMIynbc cuiel u
N3MEHEHNE UMITYyJIbCa Tela
9392 3akoH coxpaHeHuss umnyinsca B HCO.
o PeakTuBHOE nBUXKEHME
2.3.3 PaGora cubl
234 MoOIHOCTb CHJIBI
238 Kunernueckass  sHepruss  MaTepHaIbHOU
o TOYKHU. TeopeMa 0 KHHETUYECKON YHEPTUN
[TorenumaneHas sHeprus. IloTeHnmanbHas
236 SHEprus yIpyro ne(pOopMHUPOBAHHON

npyxussl. [loTeHnmanbHas »HEprus Tena

BOJIM3H TIOBEPXHOCTU 3emiu




HOTGHI_[I/IaJIBHI:Ie 1 HCIIOTCHIIMAJIbHBIC CHUJIbI.

CBs13b pa6OTBI HCIIOTCHIOMUAJIBHBIX CHII C

2.3.7 HU3MEHEHUEM MEXaHUYECKOU SHEPruu
CUCTEMBI TeNl. 3aKoH COXPAaHEHHUs
MEXaHUYECKON YHEPTUU

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHu4ecKkue yCTpONCTBA: JIBHKCHHUE PAKET,

o BOJOMET, KOIIEP, NPYKUHHBIA ITUCTOJIET

[Ipaktrueckue paboTel. M3yueHue cCBs3U

2310 CKOpOCTEW TeJl MNOpH HEyNpyroMm yaape.

HccaenoBanue cBsA3M pa6OTLI CHJIIBI C

H3MCHCHHEM MEXaHHYCCKOM OHCPIruM TCjia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
#iPar###OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM

3.11

OCHOBHBIE  TIOJIOKEHUS  MOJEKYJISPHO-
KUHETHYECKON TEOPHH. bpoyHoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

nu B33HMOIICI>1CTBPI$I qacCTull BEIICCTBA

3.1.2

Mogenu cCTpoeHHsI Ta30B, KUJIKOCTEH U
TBEPABIX Ted U OOBACHEHHWE CBOICTB

BEIIECTBA HA OCHOBE 3THUX MOJIeNCH

3.13

3.14

Macca wmonekyn. KosmuecTBo BemiecTBa.
[TocTostHHas ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [Ilkana remneparyp Lenbcus

3.15

3.1.6

Mopnens  upeanpHOro rasza. OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KHHETHYECKOU

TCOpHUU UACAILHOTO Ir'a3a

AbGcomoTHas TemMreparypa Kak Mepa cpeHei
KMHETUYECKON SHEPIrUuu TEIUIOBOI'O
ABKeHUs vactull rasa. Illkana temmneparyp

KenbpBuna

3.1.7

VYpasuenue Kianeitpona — Menzaeneesa.

3akoH /lanbToHa




3.18

I"a3oBble 3akoHbI. 30mporieccsl B u1eanbHOM
ra3e ¢ MOCTOSIHHBIM KOJINYECTBOM BEILECTBA:

n30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

TexHudyeckue  yCTpPOMCTBA:  TEPMOMETP,
OGapometp

[IpakTuuyeckue paboTsl. M3mepenue macchl
BO3/yXa B KJIACCHOM KoMHare. MccienoBanue
3aBUCUMOCTH MEXIy napaMeTpamMu

COCTOSAHUS pa3pCKECHHOI'O Ira3a

3.2

OCHOBbI TEPMOJMHAMUMKHU

3.2.1

3.2.2

TepmonnHamuueckass cucreMa. BHyTpeHHsIA
JHEPrusi TEPMOAMHAMMUYECKOM CHUCTEMBI U

CITOCOOBI €€ N3MEHEHUA

KommyecTBO TEIUIOTHI U pa60Ta. BHyTpeHHfIfI

OHEPIrUsa OAHOATOMHOI'O UACAJIIBHOT'O I'a3a

3.2.3

3.24

Bunel Tennonepenayu: TEMIONPOBOJHOCTb,
KOHBEKLIUs, u3iydyeHue. TemioéMKocTh Tena.
VYnenpHas TEIOEMKOCTH BelleCcTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPH TCILIOINCPpECaAAUC

[TepBblii 3aKOH TEPMOAUHAMUKHU.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJINHAMUKHI K H30IPOLIECCAM.

I'padmueckas unTepnperanus padboTsl rasa

3.2.5

TermoBble MamuHbl. [IpuHUMOBI AEHCTBUS
TEIUIOBbIX MatuH. [IpeoOpa3oBaHus sHeprun
B TeIoBbIX MamuHax. Ko3ddunuenrt
nojiesHoro  neiictBus  (mamee —  KIIJ)

terioBoi mamuHebl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoii 3aKOH TEPMOIMHAMHUKHU.
HeobpatumocTs mpomeccoB B MPHUPO/IE.
TemnoBeie  aBHraTeNnd.  DKOJIOTHYECKUE

MPOOJIEMBI TETIIO3HEPTETUKU

3.2.7

Texanueckue YCTPOMCTBA:! J(BUTaTEIb
BHYTPEHHETO CropaHus, OBITOBOI

XOJIOJIUITBHUK, KOHAUIIUOHED




3.3

4.1

3.2.8

[IpakTueckue paboThI. N3mepenue

YAEIbHON TEII0EMKOCTH

##HPar### AT PEI'ATHBIE COCTOSHU A BEILIECBA. ®A30BbIE

I[NEPEXO/IbI

3.3.1

3.3.2

[TapooGpa3zoBanue u KOH/ICHCAIIHSL.
Hcnapenre u xumneHue. YenbHas TEIUioTa
apooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhl KUIICHUA OT AaBJICHUA

AOCONIOTHAS M OTHOCHUTENIbHAS BJIAXKHOCTH

Bo3ayxa. HacsleHHslil nap

3.3.3

Teépmoe  Tenmo.  Kpucrammueckue U
amopdHble Tena. AHHU3OTPOIUS CBOMCTB
KPHUCTAJLIOB. Kunkue KPHUCTAJLIEL.

CoBpemeHHbIE MaTepUalIbl

3.34

3.35

3.3.6

[l1aBnenue W Kpuctamuszauus. Y AelibHas
TeruioTta muasieHus. Cyonumanus
YpaBHeHHe TEII0BOro OanaHca
TexHuueckue yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTUHU
MOJIyYEHUS! COBPEMEHHBIX MaTEPUAIOB, B TOM

YUCJIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTUH

3.3.7

[IpakTnueckue paboTHI. N3mepenune

BJIA’JKHOCTH BO3ayXa

SJIEKTPOAMHAMUKA
###Par### O JIEKTPOCTATUKA

411

41.2

OnexkTpuzauust Tena. OJEKTPUUECKUH 3apsj.
J1Ba BHJIa 3TIEKTPUYECKHX 3apsI0B
[IpoBoiHUKH, JTUDIIEKTPUKU "

MOJYTPOBOTHUKH

413

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

414

Bzaumopeiictue 3apsanoB. 3akoH Kynona

415

aﬂeKTpI/I‘-ICCKOe TI0JIC. HaHpﬂ)KéHHOCTL

3IIEKTPAYECKOTO T0JIA. [TpunIMn




4.2

4.1.6

cynepno3uiuu. JluHMM ~ HaNpsKEHHOCTH
3JEKTPUYECKOTO MOJIS

PaGora cwmn SJICKTPOCTATUYCCKOI'0  I1OJIA.

Ilorenuuain. Pa3HoCTh MOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I U OUSJICKTPHUKU B IMOCTOSAHHOM
OJICKTPUYCCKOM  IIOJIC. III/IBJ'ICKTpI/ILICCKaﬂ

IMPOHUIIACMOCTDb

4.1.8

ONEeKTPOEMKOCTD. Konpnencarop.
DNeKTpoEMKOCTh IUIOCKOTO KOHJIEHCATOPA.

OHeprus 3apsyKEHHOr0 KOHJEHcaTopa

419

TexHu4eckue yCTPOMCTBA:  BIIEKTPOCKOIL,
NEKTPOMETP, IJIEKTPOCTATUYECKas 3aLIUTA,
3a3€MJICHHE AIIEKTPOIIPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10

[IpakTnueckue paboTHhL. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

##HPar#t##IIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKHU B

PA3JIMYHBIX CPEJIAX

Ycaopus CyYHICCTBOBAaHUA IHOCTOAHHOI'O

421 3JEKTPUYECKOTO ToKa. VcTouHuWkM TOKA.
Cuna Toka. [TocTosTHHBIN TOK
4.2.2 Hampsokenne. 3akon Oma 1715 yyacTka 1enu
493 DJEeKTpUYECKOe COMPOTHBIICHUE. Y IEINBHOE
o COTPOTUBIICHUE BEIIECTBA
424 [MocnenoBarenbHOE, napaiebHOE,
o CMEIIaHHOE COeIMHEHNE TPOBOHUKOB
PaGora snextpuueckoro Toka. 3akoH [xoyns
4.2.5
— Jlenma
4.2.6 MOMIHOCTB TEKTPUIECKOTO TOKA
anekTpoaBKymas cuia (manee — DJIC) u
427 BHYTpEHHEE COIMPOTUBICHHE HCTOYHHKA

Toka. 3akoH Oma Juts MOJHOW (3aMKHYTOI)

BHCKTqueCKOﬁ TOCIIN. KOpOTKOe 3aMbIKaHHUC




4.2.8

4.2.9

ONeKTpoHHas  NPOBOAMMOCTb  TBEPIBIX
METAJIJIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
METaJIOB oT TEeMIIepaTyphl.

CBepXnpoBOIUMOCTb

DIJIeKTpUYECKUi TOK B Bakyyme. CBoMcCTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4211

4.2.12

4.2.13

4.2.14

[TomynpoBoaHUKH. CoOcTBeHHast u
npUMecHas IPOBOJAUMOCTh
noxyrnpoBoHUKOB. CBOMCTBa P-N mepexoja.

[TonynpoBoAHUKOBBIE TPUOOPHI

9HeKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SJIGKTPOJII/ITI/I‘IGCKBJI JUuCCconranus.

DIEeKTPOIn3

DNEeKTPUYECKUMA TOK B rasax.
CaMOCTOSTEIBHBIA W HECAMOCTOATEIbHBIN
paspsia. Paznuunbie TUITBI CAMOCTOSITEIBHOTO

pazpsana. Monnus. [1nazma

TexHuueckue  ycTpOMCTBa:  amIepMerp,
BOJITMETP, PpEOCTaT, HCTOYHUKHU TOKa,
JJIEKTPOHArpEBATEIIbHBIE npudopBHI,
3JIEKTPOOCBETUTEIIBHBIC puOopHI,
TEPMOMETP  CONPOTHUBJICHMS], BAaKYyMHBIN
IUOJ, TEPMHUCTOPbI U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBO,[[HI/IKOBHﬁ Auoa, raJJbBaHHUKa

IIpakTrueckue paboThI. N3yyenue
CMEIIIAHHOTO COEMHEHHS PE3UCTOPOB.

N3smepenne OJIC uCTOYHMKA TOKAa M €O
BHYTpEHHero conpotusienus. Habmronenue

OJICKTPOJIN3a

11 KIIACC

Kon Koanposepsiemoro
pasaeia 3JIEeMEeHTAa

IIpoBepsiemble 3JIeMEHThI COAEPKAHUS

4

OJIEKTPOAMHAMUKA




4.3

###Part#t#M AT HUTHOE I10JIE. ODJIEKTPOMAI'HUTHAA

43.1

NMHAYKILA
ITocTtosaunbple MarHuTel. B3aumopaeiicTBue

IIOCTOSAHHBIX MarHuToB

4.3.2

MaruauTtHoe 1one. BekTtop MarHMUTHOM
nHaykuuu.  [lpuHnun — cynepno3uuuy.
JInHnn MarHuTHOM MHAyKUMM. KapruHa
JUHUNA  MarHUTHOW MHAYKIUU  MOJA

IIOCTOSAHHBIX MarHuToB

4.3.3

4.3.4

MarHuTHOE MoJie MPOBOJHUKA C TOKOM.
Kapruna nmuHMi 10T JUTMHHOTO TPSIMOTO
MPOBOJIHUKA W 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KATYIIKU C TOKOM. ONBIT
Opcrena. B3aumoaeiicTBue nNpoBOAHUKOB

C TOKOM

Cunia Amriepa, e€ MOJIyJib M HalpaBJICHHUE

435

4.3.6
4.3.7

4.3.8

Cuna  Jlopenma, e€ wmoayiab |
HampapjeHue. JIBUKeHUe 3apsyKeHHOM
YaCTHUIIBI B OJTHOPOJHOM MAarHUTHOM TIOJIE.
PaGora cunsl Jlopenia

SIBneHue ANeKTPOMArHUTHON MHAYKIIUU
[ToTok BekTOpa MarHUTHON MHAYKIIMH
OJIC WHIYKLUH. 3akoH

JJIEKTPOMAarHUTHOM MHAyKInu Papanest

4.3.9

BuxpeBoe snexrpuueckoe mone. I/C
UHAYKIUU B TPOBOJHUKE, JIBHXKYIIEMCS
MOCTYTATENIBHO B OJTHOPOJTHOM

MAarguMTHOM IIOJIC

4.3.10

[IpaBuito Jlenna

4.3.11

4.3.12

WNHIyKTHBHOCTS. SIBnenune
camounaykuuu. J/1C camouHaykuuu
DHeprusi MarHUTHOTO MOJsi KaTyHIKA C

TOKOM

4.3.13

DIEKTPOMAarHUTHOE T0JIE




TexHuueckue yCTpPOMCTBA: IIOCTOSIHHBIE
MAarHuTBHI, AJIEKTPOMArHUTBI,
4.3.14 JIEKTPOBUTATEID, YCKOPHTEIH
IEMEHTApHBIX YacTHLl, HWHIYKIHUOHHAs

TIICYb

[IpakTueckue paboThI. N3yuenne
MarHMTHOTO TIOJSl KaTyHIKH C TOKOM.
HccnenoBanue OeHCTBUA IMOCTOSHHOIO
4.3.15
MarHura Ha  paMKy C  TOKOM.

Hccnenosanne SIBJICHUS

JIEKTPOMArHUTHON MHIYKIMU
5 KOJIEBAHUMA 1 BOJIHBI

#HHPart##MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA

Komnebarenpnas cucrema. CB0oOOIHEIE
kojiebanusi. ['apMoHnyeckue KosieOaHus.
511
Ilepuon, wacrora, ammuutyna u ¢asa

KOoJIe0anui

[IpyxvHHBIA MasTHUK. MatemaTu4ecKui

5.1.2
MasiTHUK

YpaBHeHHE TapMOHHUYECKUX KOJIEOaHMIl.
5.1.3 Kunemarnueckoe u JTUHAMHYECKOE

51 OIMCaHHUE KOJIeOaTeILHOIO JABHOKCHUA

[IpeBpaienue SHEPTUU npu
rapMoOHMYecKux  KoneOaHusix.  CBs3b
514 aAMILTUTY b KoJe0auuit HUCXOTHOMI
BEJTUYHMHEI C aMIUTUTyJaMU KoJieOaHul e

CKOPOCTH M YCKOPEHUs

Konebarenpupiit  kOHTYp. CBOOOIHBIE
JIEKTPOMArHUTHBIC Konebanus B
UJeaIbHOM  KOJIEOATEIbHOM  KOHTYpE.
5.15

Amnaorus MCXKIAY MCXaHUYCCKMMU H

OJICKTPOMArHMTHBIMUA KOJIEOaHUSIMH.

®opmyna Tomcona




5.1.6

2.1.7

3aKoH COXpPAaHCHHUA DHCPIrUr B UACAJIbHOM

KoJIeOaTeIbHOM KOHTYpPC

BrinyX1eHHBIC MEXAHUYECKUE
koisicOanus. Pesonanc. Pe3onaHcHas
KpuBasi. BrinyXeHHBIC

ANEKTPOMArHUTHBIC KOJICOAHNS.

5.18

5.1.9

5.1.10

5.1.11

5.1.12

[Tepemennbiit  Tok. CHUHYCOMAATBHBIN

MIEPEMEHHBIN TOK.

MomHoCTb [IEPEMEHHOI0 TOKA.
AMIUITUTYAHOE U JEHCTBYIOIIEE 3HAUECHHE

CUJIbI TOKA W HAITPSKCHUSA

Tpancdopmarop. IIpousBoxactso,
nepeaaya u moTpediIeHne dIEKTPUIECKON
SHEPTUHM. ODKOJIOTHYECKHUE PHUCKH TpHU
MPOU3BOJCTBE 3JIEKTPUUYECKON SHEPrUU.
Kynbrypa WCIIOJIb30BaHUS

QJICKTPOSHEPIUN B HOBCGHHCBHOﬁ KHN3HU

Texuuueckue ycTpoicTBa: ceiicmorpad,
BJIEKTPUYECKHUI 3BOHOK, JINHUU

QJICKTpOoIepcaavd

[Ipaktuyeckue pabotel. HccnenoBanue
3aBUCHMOCTH MEpHOJa MaJIbIX KOJIeOaHH
rpy3a Ha HUTH OT JAJIMHBI HUTH U MaccChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B Lenu u3 II0CJIE0BATENBHO
COEIMHEHHBIX KOH/AEHCATOpa, KaTyIIKU U

pesucropa

#HHPart##MEX AHMYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanunueckue BOJIHBI, yCIIOBUS

pactipoctpanenus. Ilepuon. CxopocThb

5.2 >21 pacrpocTpaHeHHss W JUIMHA  BOJHBI.
[Tomepeunsbie 1 MPOAOTBHBIE BOJIHBI

£ 95 ##HPar##H Untepdepentus u nudpaxius

MEXaHHNYECKHUX BOJIH




5.2.3

5.24

3Byk. CkopocTh 3ByKa. ' pOMKOCTh 3BYKaA.

Bricota Tona. TemMOp 3Byka

DJEKTPOMArHUTHBIC  BOJHBI. Y CJIOBHSA
M3ITy4eHUs] DIIEKTPOMATHUTHBIX  BOJIH.
B3anmnuas opuenTtanus Bektopos E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.25

5.2.6

5.2.7

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, IPEIOMIICHHUE, TOIIpH3anus,
mudpakuusi, uHTepdepenuns. CrkopocTb

OJICKTPOMAarduTHBIX BOJIH

[Ixana AIIEKTPOMArHUTHBIX BOJIH.
[IpumMeHeHne 3IeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U ObITY

[IpuHIUIBI PaAMOCBS3U U TEJICBHICHHUS.

Panuonokarnus. :‘)J'IeKTPOMaF HHUTHOC

3arpsAA3HEHUE OKPYXKAIOIIEH Cpebl

5.2.8

TexHu4eckue yCTpOHCTBA: MY3bIKaJIbHBIE
UHCTPYMEHTHI, YJIBTPa3ByKOBast
JMAarHOCTHKAa B TEXHHUKE W MEIULHUHE,
pamap, pagHONPUEMHUK,  TEIEBU30D,

anTeHHa, Tenedon, CBU-neup

5.3

#H##Par##OIITUKA

531

5.3.2

5.3.3

[IpssmonuHeitHoe pacnpocTpaHeHue

cBETa B OAHOpPOAHOM cpexe. JIyd ceera

OtpakeHue cBera. 3aKOHBI OTPAKCHMS
cgeta. [locrpoeHne H300paxeHuii B TFIOCKOM
3epKaie

Ipenomnenue cBera. 3akOHbI MPETOMIICHUS

CBCTa. AOCOIIOTHEIH IoKa3aTeCjib

MIPeIOMIICHUS

5.34

[Tormoe BHYTPEHHEE OTpaKECHHE.
[IpenenbHbIN yroy MOJIHOTO BHYTPEHHETO

OTpaKEHUS




5.35

5.3.6

5.3.7

Hucnepcust cBera. CloXHBIM cocTaB

Oenoro cBera. L{Bet

CoOuparolniie ¥ paccenBarolIve JIHH3bI.
Tonkas ymuH3a. DOKyCHOE PACCTOSHHUE U
ONTUYECKas  CHJAa TOHKOW  JIMH3BL
[TocTpoenue n300paskeHui B
COOMpAIOIIUX U PACCEMBAIOUIMX JIMH3AX.
@®opmyJsia TOHKOW JIMH3BI. Y BEIUYECHHUE,

aBaeMoe JUH30H

[Ipenenst MPUMEHUMOCTH

reOMETPUYECKON ONTUKHU

5.3.8

Wntepdepentms  cBera. KorepentHsie
UCTOYHHUKHU.  YCJIOBUS  HAOIMIOACHUSA
MaKCUMyMOB u MHUHHMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(i)a3HI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakmus  cBera.  JudpaknmonHas
peméTka. YcaoBue HaOMIOACHUS TIIaBHBIX
MaKCUMYMOB npu naJIcHuU
MOHOXPOMAaTHIECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY

[Tonsipuzanus cBera

TexHuuyeckue yCTpOICTBa: OYKH, IIyTa,
(dboToanmapar, MPOEKIIMOHHBIA armapar,
MHUKpPOCKOT,  TENECKON,  BOJIOKOHHAS
OIITHKA, nudpakimoHHass  peméTka,

oJIsIpou g

[Ipaktuyeckne  pabotel.  M3mepeHue
IoKazareJs npenomienus. Mcecenenosanue
CBOWCTB  M300pakKeHMH B  JIMH3aX.

Habmonenue qucnepcuu ceeta

SJIEMEHTbI CITELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuubl PUMEHUMOCTH KIIACCUYECKOU
MEXaHUKH. [TocTynater TEOPUH

OTHOCUTEIIbHOCTH. HWHBapUaHTHOCTb




7.1

7.2

6.2

6.3

6.4

MOAYJIsSI CKOPOCTHM CBE€Ta B BaKyyMe,
MPUHIMIT OTHOCUTEIBHOCTH DUHILTEITHA

OTHOCHUTENBHOCTh OJITHOBPEMEHHOCTH.
3ameqJieHUEe BpPEMEHU U COKpalleHUE
JUTAHBI

DHeprus ¥ UMITyJIbC CBOOOTHOM YaCTHIIbI
CBs3b MaccChl C SHEPTHEH W HMMITYJIHCOM

CBOOOJHOW YaCTHIBI. OHEPrus IOKOs

CBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3UKA

#i#Par###JIEMEHTBI KBAHTOBOM OITTUKU

7.11

@®otonbl.  @opmyna [lmanka cBsA3M
SHepruu GOTOHA C €ero 4YacTOTOU. DHeprus

Y UMITYJIbC (POTOHA

7.1.2

OTtkpbiTHE u UCCIIEA0BAHUE
dotosaddexra. Onpitel A.I'. CroneroBa.

3akoHsb! potodddexra

7.1.3

YpaBHeHue DHHIITEiHA IS
dboroadpdekra.  «KpacHas  rpaHuna»

dboTorddexra

7.1.4

Hasnenne cBera. OnwiTe! [1.H. JIeObenera

7.15

7.1.6

7.2.1

7.2.2

XUMHUYECKOE NeHICTBUE CBETA
TexHuueckue ycTpoiicTa: (pOTOIIEMEHT,
dboTonaruuk, COJIHEYHAs Oartapes,

CBETOONOJ

CTPOEHHUE ATOMA

Monens atoma Tomcona. OnbITE
Pezepdopaa mo uccrnenoBaHni0 CTPOSHUS

aToMma. HJ'IaHCTapHaH MOJCJIb aTOMa

Ilocrymater  bopa.  Usnyuenume wu
MOIJIOIIEHNE (OTOHOB TpU IEpexone
aToMa C OJHOIO YpPOBHsA DJHEPrUHM Ha
npyroi.  Buaer  cnekTtpoB.  Chektp

ypOBHGfI 9HCPIrur atToMa BOAOpOJa




7.3

7.2.3

124

BousiHOBBIE CcBOiCTBa yactul. BosHbl ne
bpoiiss. KopnyckynspHo-BOJHOBO#M
nyamusM. Jludpakius >IeKTpOHOB Ha

KpucTtajuiax

CrioHTaHHOE U BBIHYXJICHHOC U3JIYUYCHUC.

YCTpoiicTBO M IPUHIIMIT pabOTHI J1a3epa

7.2.5

TexHu4eckue yCTpouCcTBa: CIIEKTPAIbHbBIN
aHanu3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBIH

KOMITBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktuyeckne pabotel. Habmonenue

JIMHEMYaToro CIICKTpa

ATOMHOE A1PO

Metonpl HaOMIOAEHUS U perucTpanuu

QJICMCHTAPHbIX YaCTHUIL

OTKpbITHE PATUOAKTUBHOCTH.  OIIBITHI
Pesepdopna mo ompeneneHuo cocTaBa
pamuoakTHBHOrOo u3nyueHus. CBOHCTBa
anbpda-, Oera-, raMMa-u3JIyqdeHusl.
BiusHue pagdoOakTHBHOCTH Ha KHMBBIE

OpraHu3MBbI

7.3.3

7.3.4

OTkppITHE  TPOTOHA W HEUTpPOHA.
Hyxnonnas moznens siapa I'elizenOepra —
NBanenko. 3apsn siapa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacnan. OIEKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa. ['amma-
n3JlydeHue. 3aKOH  PaJNOAKTUBHOIO

pacmaga

7.3.5

2 HCprugd CBA3UM HYKJIOHOB B  A1p€C.

SAnepusie cuibl. Jledekt maccol aapa

7.3.6

7.3.7

SAnepuble peakuuu. JlereHHe W CUHTE3
Anep
Snepusiii  peaktop.  TepMosiaepHblii

cunte3. [IpoOrembl U MEPCHEKTUBBHI




7.3.8

7.3.9

7.3.10

8.1

8.2

SIEPHOM  DHEPreTUKU. OKOJOTHYECKUE

ACIICKThI HﬂepHOﬁ OHCPIrCTUKU

DneMeHTapHble  4acTUllpl.  OTKpbITHE
MO3UTPOHA. dyHIaMeHTaIbHbIE

B3aUMOJICUCTBU

TexHuueckue yCTpOMCTBA:  JO3UMETD,
Kamepa BWibCOHa, SIEpHBIA pEaKTOp,

aroMHasa OomOa

[Ipaktrueckue pabotel. HccnmenoBaHue
TPEKOB YaCTHIL (mo FOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3qnoro neba. CosBesnus, sipKue

3BE3/bI, INIAHETHI, UX BUIANMOE IBHKEHUE

Conneunas cucrema. IlnaHeTel 3eMHOH
T'pYyHIIbI. IImaneThI-TUTaHTHI u ux
CITYTHUKH, KapJIMKOBBIC ITJIAHCTHI. Maibie

testa COTHEUHON CUCTEMBI

8.3

8.4

8.5

Comame, d¢otochepa u armocdepa.

ConHeuyHas akTUBHOCTD
Hcrouynuk sneprun CostHIA U 3BE3]1

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBeTUMOCTbh, pajJinycC, TeMIepaTypa,
HX B3aHMOCBS3b. Juarpamma
«CTIEKTPAJBHBIA KJIacC — CBETUMOCTHY.
3BE31bI TVIABHOM  IOCJIEAOBATEILHOCTH.
3aBHCUMOCTh «Macca — CBETHMOCTBL» JIJIS

3BE3]1 TNIABHOM IOCICAOBATEIBHOCTH

8.6

8.7

#H##Par###BHyTpeHHee CTpOeHHe 3BE3.
CoBpeMeHHbIE MIPEACTaBIICHUS 0
MpoucXokaeHnn U 3Bomoiun ConHua u

3B€E311. DTaIbI )KU3HU 3BE3]T

Mnineunsiii Ilyte — Hama I'amakTuka.

CnupaneHasgs  cTpykrypa l'amakTukwy,




8.8

pacnpeneiieHue 3BE3N, rasa U IbUIM.
Ilonoxenne u nBuwxkenune CoiHIAa B
lanaktuke. Ilnockas wu cdepuueckas

IOACUCTEMBI TamaxTukn

Tunel ramakTuk. PaauorajsakTuku U

KBazapbl. YEpHBIE ABIPHI B IAPAX TATAKTUK

8.9

Bcenennas. Pacumupenue BcenenHoi.
3akoH XaOb6na. Pa30eranue ranakTuK.
Bo3pact u paguyc Bcenennoit, teopus
Bbosbmioro B3peiBa. Mojens «ropsideit

Bcenennoi». PenukroBoe uznydeHue

8.10

Macmrabnass  ctpykrypa  BcenenHoil.
Meraranaktuka. Hepeménnsie mpooiiempl

ACTPOHOMHHU
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