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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOro YpOBHSI Ha YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3padOTaHa Ha OCHOBE IOJOKEHUA W TpeOOBaHUI K pe3yibTaTam
OCBOEHMSI OCHOBHOH 00pa3oBaTeIbHOM Mporpammel, npeacraBieHHbix B OI'OC
COO, a Ttaxxe ¢ yu€roM (enepaibHON pabouelt MporpaMMbl BOCHUTAHUSA U
KOHIIEMIMK TpenojaBaHus ydeOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX
Oopra"usanusax Poccniickon ®enepanny, peanu3yommux OCHOBHBIE
o0OpazoBarenbHbIe MPOTPAMMBI.

Conepkanue mnporpaMmbl 1Mo (U3MKE HampaBieHO Ha (QopmMupoBaHue
€CTECTBEHHO-HAy4YHOW KapTUHBI Mupa oOyuarmwmxcs 10-11 knaccoB mnpu
o0yueHun ux (u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AECATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢uszuke coorBercTBYeT TpeboBanusim ®I'OC COO k
IJJAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pEe3yJibTaTaM
OoOy4eHHs, a TaKXE YUYUTHIBAET HEOOXOAMMOCTb peaM3alMi MEKIPEAMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-Hay4YHbIMH Y4E€OHbIMU mpenMeramu. B Hel
OTPEIEISAIOTCS OCHOBHBIE 1I€JIM M3Yy4YeHUs! (M3MKU HA YPOBHE CPEAHETO OOIIETO
o0Opa3oBaHUsl, TUIAaHUPYEMbIE PE3yJIbTaThl OCBOCHMS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTarnpeaAMeTHbIC, TpeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3MKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (GU3UKU Ha Oa30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIBTATHI 110 F0J1aM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera «@u3nukay 1o rogam o0y4eHwusl.

du3rka Kak Hayka O HauOolsiee OOUIMX 3aKOHAX MPHUPOJIbI, BHICTYNAas B
KayecTBe y4eOHOro ImpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU# 00 okpyxarorem Mupe. [IIkompHbIN Kypc GU3UKHA — CHCTEMOOOPa3yOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX IPEIMETOB, TOCKOIbKY (PU3NUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBJICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W AKTMBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHUM  OmpeneNsieT Xapakrep M pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUHM B cdepe >SHEPreTUKH, TPAHCIOpPTa, OCBOCHHUS
KOCMOCa, IMOJIYyYEHHUS HOBBIX MAaTEpHaJIOB C 3a/laHHBIMU CBOWCTBAMHU U JPYTHX.
N3yyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa oOydaromuxcs, B (GOpPMUPOBAHHWE YMEHUN MNPUMEHSThH
HAy4YHbIA METOJI MO3HAHUSI PU BBIOJHEHUH UMH YUEOHBIX HCCIIETOBAaHUM.

B ocHoBy kypca ¢(usumku s ypoBHS CpenHero ooOiiero oOpa3zoBaHUs
NOJIOXKEH pAX WACH, KOTOpPbIE MOXXHO paccMaTpuBaTh KakK IPUHLHUIBL €0
OCTPOEHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3/ieloB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOI, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuan Kypca (QU3HKU
o0beMHEH BOKpYr (u3uueckux Teopui. Beaymmm B Kypce sBisercs
(opMUpOBaHUE MPEICTABICHUI O CTPYKTYPHBIX YPOBHSX MAaTE€pHUH, BEIIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzauus mnpennojiaracT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTeHIuana (U3MYECKOl HayKHU, OCMBICICHHE CBS3M Pa3BUTHUS
¢u3uku ¢ pa3BuTHEeM OOIIECTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U HKOJIOTMYECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonou uanpaenrennocmu. Kypc @Qusuku mnpezmnonaraet
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKHX M TE€XHOJOTMYECKHUX MPHUIOKEHUN
W3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peamuszyercsi TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTMUYECKHM MpobOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHMM, a TaKXe O0O0CYKICHUS
npo0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€30M1acCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (PU3MKH Ha ypOBHE CpEIHEro OOIIero
oOpa3oBanus sBIAIOTCS (pusnyeckue Teopuu (HOpMHUPOBAHUE MPEICTABICHUN O
CTPYKTYpE HNOCTPOEHUS (PU3HYECKOW TEOPUH, POJIU (PYHAAMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, TIpaHUIAX
OPUMEHUMOCTH TEOPUM, I ONUCAHUS €CTECTBEHHO-HAYYHBIX SBICHUW U
MIPOIIECCOB).

CucTeMHO-IeATENIPHOCTHBIN TOIX0 B Kypce (U3MKH pean3yercsl Mpexse
BCEro 3a CUET OpraHu3alud IKCIEPUMEHTATIBHOU JAESITEIbHOCTU O00YyYaroluXcsl.
st 6a3oBoro ypoBHsS Kypca (U3UKA — OSTO HCIOJb30BAHHE CHUCTEMbI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JIAOOPATOpHBIX padorT,
KOTOphIE B Iporpamme no (usvke oObeIUHEHBI B OOLIUN CIHMCOK YUYEHHYECKUX
paKkTUYECKUX padoT. BhlienieHne B yka3aHHOM IepedyHe J1adopaTopHBIX pador,
OPOBOAUMBIX JUISi KOHTPOJII MW  OLIEHKH, OCYIIECTBISETCA y4YaCTHUKAMU
00pa30oBaTENbHOIO IMpOLIECCa HCXOAd M3 OCOOEHHOCTEH IUIAHMPOBAaHUA U
ocHalleHus: kaOuHeta Qu3uku. Ilpu »3TOoM obOecneunBaeTcsi OBJIAJICHUE
0o0yYaronMMucs yMEHUSIMUA IPOBOJUTH KOCBEHHBIE H3MEPEHHUsI, HUCCICAOBAHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH M IIOCTAHOBKY OINBITOB IO IPOBEPKE
PEII0KEHHBIX TUIIOTES.

bonpiioe BHUMaHuE yAENAETCS PELIEHUIO PACYETHBIX W KaueCTBEHHBIX
3anad. Ilpu »3ToM JuIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCA 33Ja4 C SIBHO
3aJJaHHOM (PU3UYECKON MOJEIBIO, TO3BOJIAIOIINE IPUMEHSTh H3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO paszfieia Kypca, TaK W WHTETPUPYS 3HAHUS W3
Pa3HBIX pa3ienioB. /{7 KaueCTBEHHBIX 3a7ad MPHOPUTETOM SIBIISIOTCS 3aJlaHUS Ha
0OBsSCHEHHE TPOTEKaHUs (U3MYCCKUX SBIICHUHA W TPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyromme BhIOOpa (U3MYECKON MOJENU IS CUTyalld MPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusimu PI'OC COO k MarepuanibHO-
TEXHUYECKOMY OOECIICUCHHUI0 Y4YeOHOTO Tpolrecca 0a30BbIi ypOBEHb Kypca
(bu3MKK Ha ypOBHE CPEHEro 001Iero 00pa3oBaHus JOJMKEH U3Y4aThCsl B YCIOBHSIX
IpeIMEeTHOro KaOuHeTa (U3WKK WIM B YCIOBUSX WHTETPHPOBAHHOTO KaOWHETa
NpEeAMETOB E€CTECTBEHHO-HAYUYHOIro IMKiIa. B kaOuHere (DU3UMKU JOKHO OBITh
HEeo0XoauMOe J1abopaTopHOe OO0OpYyAOBAaHHME JMJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3NKE YUSHHUECKHX MPAKTUUECKUX PadO0T U JEMOHCTPAIIMOHHOE
000py0BaHUE.

JleMoHcTpanlMoHHOE  00Opy/ioBaHKHE (opMUpyeTCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTM U  OOECNEeYMBaeT IMOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3UKE KIIOYEBbIX JAEMOHCTpalui s
WCCJICIOBAaHMUSI M3y4YaeMbIX  SIBIIEHUH ¥  TPOIECCOB, OJMIUPHUECKUX |
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MPUMCHCHHA.

JlabopaTopHoe 000pynOBaHHE I YUYEHUUYECKHX TMPAKTHYECKUX padboT
dbopmMupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyeTe
OTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTHdecKre KOMILICKTHI
7a00paTOPHOTO OOOPYIOBAHUS JIOJDKHBI OBITh IMOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTEIFHBIX CUCTEM B BHJIE ITU(PPOBBIX JaOOpaTOPHUH.

OCHOBHBIMU TIEJISIMU U3Y49eHHS GU3UKHU B 00111eM 00pa30BaHUH SIBIISIOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYAOIIMXCS K HAyIYHOMY
U3YUYEHUIO TMPUPOJIbI, PA3BUTUE HMX MHTEIJICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
UCCJIEI0BATENIHCKOTO OTHOIICHUSI K OKPYKAIOUIUM SIBIICHUSM;

e (opmMupoBaHME HAy4YHOTO MHUPOBO33PEHHS KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHUS MaTepuu U (pyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (opmupoBanue yMeHHH OOBSCHATH SBICHUS C HMCIOJB30BaHHEM
bu3nUecKux 3HAaHUN U HAYYHBIX JIOKA3aTENbCTB;

e (opmupoBaHue mNpenCTaBIECHUNA O pONM (PU3MKHU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.

JlocTrxeHne STUX Iene oOecreunBaeTCsl pelieHneM CIeAYIONMX 3a1ad B

nporecce u3yueHus Kypca GU3NKH Ha ypPOBHE CPEAHETo 001Iero oopa3oBaHus:



e mnpuoOpeTeHue CUCTEMBbl  3HAHUM 00 00mux (bu3IIECKIX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, SJEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHue yYMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OoOBsiCHeHHsI (PU3WYECKUX SBICHUH B TPUPOAEC W IS TPUHATHS
MPAKTUYECKUX PEIIEHUN B TOBCEIHEBHOM KU3HU;

e OCBOCHHE CHOCOOOB pEIIEHUs pa3IUYHBIX 3a7a4 C SBHO 33JaHHOMN
bu3ndecKo MOMCNbIO, 3aJad, MOAPa3yMEBAIOIINX CAMOCTOSTEIHHOE
co3JlaHue (PU3MUYECKON MOJENH, aICKBATHOU YCIIOBUSIM 3aJ1a4u;

e TMOHMMaHHUE (U3UYECKUX OCHOB M MPHUHIUIOB JEUCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOITYIO
cpeny,

e OBJIAJICHUE METOJAMHU CaMOCTOSITEIHLHOTO TIJIAHUPOBAHUSI U TMPOBEICHUS
(bu3MYeCKUX SKCIEPUMEHTOB, aHaIM3a M HMHTEpIpeTanuu UHGOPMAIIUH,
OTIpeIeTICHHS TOCTOBEPHOCTHU MOTYYEHHOTO pe3yJibTara;

e CO3JaHUE YCJOBUHU ISl PA3BUTUSI YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOMH,
TBOPUYECKOU IEATEIBHOCTH.

Ha wmsydenme ¢usuku (06a30BBIi ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mnporpamme 10 ¢GU3MKE TMEPEeUYeHb JIaOOpPaTOPHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIOBAaHHBIM, YYHUTENb JEIaeT BBIOOP
poBeNeHUsI JTA0OPATOPHBIX PabOT U OMBITOB C YYETOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00yJarOIIMXCA.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Pa3znesn 1. ®u3uka U MeTOIbI HAYYHOI' O MIO3HAHUA

dusuka — Hayka o mpuponae. Hayunbie MeTOABI NMO3HAHUSA OKPYKAOLIETO
mupa. Ponb 3SKcliepuMeHTa M TEOPUM B IMPOLECCE IO3HAHUS TPUPOIBL.
DOKCHepUMEHT B (PUBHKE.

MopenupoBanue (PU3NYECKUX SBJICHHWA U TPoIeccoB. HaydHble THIOTE3HI.
duzndeckue 3aKOHBI U TEOPUH. [ paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHMD COOTBETCTBUSL.

Pons u mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTUHBI
MUpa, B IPAKTUYECKOU AEATEIBHOCTHU JIIOJIEH.

Jemoncmpayuu

AHanoroBble M UUQPPOBBIE H3MEPUTENIbHBIE TPUOOPHL, KOMIIBIOTEPHbIE
JNATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe nBHkeHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepemernienue, CKOpPOCTh (CpeaHSISI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTEepUAIbHOW TOYKH, MX MNPOCKIMU HA OCH CUCTEMbI KOOPJHMHAT.
CnoxeHue nepeMeneHni U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE IMpsSMOJUHEHHOe nBrkeHue. I 'paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPE€HHUs, MNyTH U TMEpeMEIICHUs
MaTepuaIbHOW TOUYKH OT BPEMEHHU.

CBobOoniHOE TajieHne. Y CKOpeHue CBOOOHOTO MajIeHuS.

KpuBonuneiinoe  aBukeHue. JIBUKEHME  MaTrepuaibHOM TOYKM 11O
OKPY>KHOCTH C TTOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEHHAS
ckopoctb. [lepuon n gactora obpamierus. [leHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETD,
JIBUKEHUE CHAPSAJIOB, LICMTHbIC U PEMEHHBIEC MIEPEAYH.

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WILIIOCTPAIMs KUHEMATHYECKUX XapaKTEPUCTUK
JBHKEHUS.

[IpeoOpazoBaHue ABUKEHUM ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXE U B Pa3pe’KEHHOM MIPOCTPAHCTBE.

Habntonenue nBukeHus Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPH30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaACHMS.

Hanpasienue ckopocTu pu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydyeHne HEPaAaBHOMEPHOI'O ABUIKEHHS C LIEJIbIO ONPENENICHUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOLICHUST MEXAY MyTAMHU, MPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATEbHBIC PAaBHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBMKEHUS MIAPHUKA B BI3KOM KUJIKOCTH.

N3ydenue aBukeHuUs Tena, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipununn  otHOocurensHOCcTH  ['anmunes. lIlepBeii  3akoH  HbrotoHa.
NuepumanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unuu cuil. Bropon 3akon Herorona
JUISl MaTepUANIbHON TOYKHU. TpeTuii 3aKkoH HproToHA [U1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TtsaroreHusa. Cuma Tsbkectu. llepBasgs Kocmuyeckas
CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus1, kaueHusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKEHHS U cuiia TpeHus nokos. Koaddumment tpenus.
Cuna conpoTUBIICHUSA NIPU IBUKCHUU TEJA B AKUJIKOCTH WJIU rase.

[ToctymarenbHOE U BpalllaTeIbHOE JBMKEHUE a0COJIFOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpaulleHus. llmeuo cumnbl. YcnoBus
paBHOBeCHS TBEPIOIO TEIA.

TexHH4eCcKrue YCTpOWCTBA M MPAKTHYECKOE IPUMEHCHHUE: NOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHEHUE Macc B3aMMOAECHUCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CroxeHue Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehOpMaIvu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOJIbEME U MMaICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHHUS U CKOJIbKEHUS.

VY cioBus paBHOBeCUS TBEPAOTO Teya. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydenune aBukeHust Opycka no HaKJIOHHOM MIOCKOCTH.



HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X aedopMaiiui.

HccnenoBanue ycinoBUM paBHOBECUS TBEPAOIO TEJIA, HMEIOUIETO OCh
BpalICHUS.

Tema 3. 3axonbl COXpaAHEHUA 8 MEXAHUKE

Nmnynbc maTtepuanbHOM TOYKM (Te€na), CUCTEMbl MaTepHAJIbHBIX TOYEK.
Nmnynbc cuiibl M1 M3MEHEHUE HUMITYyJIbCa Tela. 3aKOH COXPAHEHHUsI HMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

Pabora cuiibl. MOIIHOCTH CHJIBL.

Kunernueckass sHeprus marepuanbHO TOuku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[TorenumnanbHas DHEPTHSL. [TorenuunanbHas SHEPrus YIpyro
neopMHpPOBaHHONW  TpyXuHBL.  [loTeHIManpbHas  dSHEprust Tena  BOJIU3U
IIOBEPXHOCTH 3€MIIH.

[loTenuuanbHple ¥ HENmOTeHUHalbHble  cuibl.  CBsi3b  pabOTHI
HEMOTECHIHAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKONM JSHEPrUM CHCTEMBI TEIL
3aKOH COXPAHEHUS] MEXaHUYECKON YJHEPTUU.

Yapyrue v Heynpyrue CTOIKHOBEHHS.

TexHuyeckue ycTpoMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONED,
NPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[Tepexon moTeHIIMATILHON YHEPTUN B KHHETHYECKYIO M OOPATHO.

Yuenuueckuii sxkcnepumenm, r1abopamopnule pabomuwl

N3yuenue abCOJMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MAasITHUKOB.

Uccnenoanue cBsi3u pabOTHI CHIIBI ¢ U3MEHEHUEM MEXaHWYECKOW DHEPTUHU
TE€JIa Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgekysipHast Gu3MKa 1 TEPMOJAMHAMHMKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU mMeopuu
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aMMOJICHCTBUSL YacTHUI[ BellecTBa. MoJenu CTPOEHUs Ta3oB, XUIKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHWE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temmneparypa u €€ uzmepenue. lllkana temneparyp
Llenscus.



Mopgens  wupeanbHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOM TEOpUM HJCaIbHOTO raza. AOCONIOTHAs TeMmIilepaTypa Kak Mepa
cpedHeld KHHETHMYECKOW HSHEPruu TEIUIOBOrO JBIXKEHHUs dacTtul] rasa. Illkana
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanbroHa. M3ompoueccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BellecTBa. ['paduueckoe mpeACTaBIECHUE H30MPOIECCOB: HM30TEpPMa, H30X0pa,
nzo0bapa.

TexHuueckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JHUCKPETHOE CTPOCHUE BeElIecTBa, (QoTorpaduu
MOJIEKYJ OPraHUYECKUX COCIUHEHUM.

OnpiThl 10 AUPPY3UH KUAKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO ABUKEHHUS.

Mopaens onbita llTepha.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUA.

Mogens, WUTIOCTpUpYyIOIas NPUPoOy AaBIEHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHMS HWJEaJbHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Ornpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATE€ HAa OCHOBE M3MEPEHUIM
00bEMa KOMHATHI, IABJICHUS U TEMIIEpaTyphl BO3[yXa B HEH.

Uccnenoanue 3aBUCUMOCTH MEXKIy NTapaMeTpaMy COCTOSIHUSL pa3peKeHHOTO
rasa.

Tema 2. Ochoebl mepmoouHamuxku

TepmoanHaMuueckasi cucremMa. BHYTpeHHssSI dHEpPrusi TEpMOAMHAMUYECKOM
CUCTEMBI U cIocOOBI e€ m3MeHeHus. KommuecTBo TemtoTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeTIbHAs TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTHI IpH TEMIIONEPEIAYE.

[ToussTue 00 amuabatHOoM mpouecce. llepBblii 3aKOH TEPMOJAUHAMUKH.
[IpumeHnenue mepBoro 3akoHa TEPMOJMHAMUKH K u3ompolieccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoaunamMuki. HeoOpaTtuMocTh MpoI1eccoB B MpUPOIE.

TeroBple  mamuHbl.  [IpUHOUNBI ~ JEACTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamimHax. KoadduimeHt mnone3Horo
nerictBusl TerioBod MamuHbl. [lukn KapHo u ero kosd@uiMeHT moJie3HOTO
JENUCTBUS. DKOJIOTHYECKUE TPOOJIEMBI TETUIOIHEPTETUKH.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE TPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEH SHEpPrud Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKku u3 OyTBUIKM TIOJA JIEUCTBHEM CXATOTO BO3JyXa, HarpeBanue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUI€OAEMOHCTpALU).

N3meneHnune BHyTpeHHEH 3Hepruu (TeMIiepaTyphl) Tejla Ipy Terionepeaye.

OnpiT 1o aauabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoit TypOUHBI, IBUTATENS BHYTPEHHETO CTOpaHusl, pEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepenne yenpHON TEIIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeutecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHaeHcauus. Vcnapenue u kunenue. AOCONIOTHAS U
OTHOCHUTENbHAsA BJIAXHOCTh BO3Ayxa. HacellleHHBIM nap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUSI OT JTABJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpucraiuipl. CoBpemeHHble Martepuanbl. [lnaBienue u
KpucTayum3amus. Y aenbHas Teriora rmiaasiaeHus. Cyonumanms.

YpaBHeHuE TEII0BOro 0danaHca.

TexHuyeckue yCTPONCTBA W TMPAKTUUECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUU MOJYYEHUSI COBPEMEHHBIX MaTEpPUaJoOB, B
TOM YHUCJIE HAHOMAaTE€pUalioB, U HAHOTEXHOJIOTHUU.

Llemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kurnenne npu noHWKEHHOM J1aBJICHUU.

CnocoObl U3MEPEHUS BIIAXKHOCTH.

Habntonenue HarpeBaHus U MJIaBJIEHUS KPUCTAJUIMYECKOrO BEIIECTBA.

JleMoHcTpanus KpucTajioB.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3mepenre OTHOCUTENBRHON BIAXHOCTH BO3/1yXa.

Paznen 4. DiaekTpoguHaMuKa
Tema 1. dnekmpocmamuxa
OJNeKTpU3auusl Tel. OJNEKTpUYECKUd 3apsa. JlBa BuAa dSIEKTPUUECKUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKHA W MOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
ANEKTPUYECKOr0 3apsija.
B3aumopneiictBue 3apanoB. 3akoH Kynona. ToueuHblil dneKTpudecKuil 3aps.
Onexrpuueckoe moine. Hampsok€HHOCTh dnekTpuueckoro noinsd.  IlpuHnun



CyNEepHO3UILIMKU AJEKTPUUECKUX MoJjed. JIMHUM HanpsHKEHHOCTH DJIEKTPUYECKOTO
TIOJISL.

Pabora cun  anekrpocratmyeckoro  mois.  [lorenmman.  Pa3sHocTh
NOTEHUHAIOB. [IpOBOOHUMKM M JAUAJIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpruyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHncatop. DIeKTpOEMKOCTh MIIIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOTO KOHAEHcaTopa.

TexHuueckue yCTpoHCTBa M MPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI,
AIEKTPOMETP, DIIEKTPOCTATHUYECKAsi 3allliTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOHJICHCATOp, KOMMMUPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIUI AEUCTBUS SIEKTPOMETPA.

B3aumoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEI.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopA.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepenune 351eKTpOEMKOCTH KOHEH CATOpa.

Tema 2. Ilocmoannwuii 3n1ekmpuueckuii mok. Toxu ¢ paziuunvix cpeoax

DJEKTPUYECKUI TOK. YCIOBHUSl CYIIECTBOBAHMSI JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsxenue. 3akon OMa 171 ydacTKa LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHUE. YEIbHOE COINPOTUBICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapaUIENbHOE, CMEIIIAHHOE COCIMHEHUE TPOBOJHUKOB.

PabGora »snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCT
ANEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAsl CUJa U BHYTPEHHEE COINPOTUBIICHHUE HCTOYHMKA TOKAa.
3akon Oma 11 MoJaHOM (3aMKHYTOM) a5ekTpudeckoi nenu. KopoTkoe 3aMblkaHue.

DJIeKTpOHHAsT  MPOBOAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeEMITepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B Bakyyme. CBOKMCTBA AIEKTPOHHBIX ITYYKOB.

[TomynpoBoiHUKH. CoOcTBeHHas u npuMecHast MPOBOAUMOCTH
noynpoBoHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBoAHMKOBBIE TPHUOOPHI.

DJIGKTPUYECKU TOK B  pacTBOpax M  pacIulaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



DJIeKTpUUeCKuii TOK B razax. CaMOCTOATEIbHBIA M HECAMOCTOSTEIbHBIN
paspsaa. Momnus. [1nasma.

TexHH4yecknue YCTpPOWCTBA W NPAKTUUECKOE NPUMEHEHHUE: AaMIIEpMETD,
BOJILTMETP, PEOCTaT, HCTOYHUKUA TOKa, OJJEKTpOHArpeBaTelbHbIe MPUOOPHI,
ANIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, TOITYIIPOBOJHUKOBBIN AUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa U HAPSIKEHHUS.

3aBUCHUMOCTh COIMPOTUBIICHUS HMWIMHIAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
MJIONIAU TTONEPEYHOr0 CEUCHUSI U MaTepHraia.

CmemaHHoOe cOeIMHEHNE TPOBOJHUKOB.

[IpssMmoe wu3MepeHue SIEKTpOABHXKYIIEW cuibl. KopoTkoe 3amMbikaHue
rajJbBaHUYECKOTrO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHU.

3aBUCUMOCTh COITPOTUBIIEHUS METAJIIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB PIEKTPOIUTOB.

HckpoBoii pa3psa U TpOBOAMMOCTh BO3/1yXa.

OHOCTOPOHHSSA MPOBOJAUMOCTD THOJIA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydeHune cMemaHHoro COeIMHEHUST PE3UCTOPOB.

N3mepenne aneKTpOABUKYIIEN CUIbI MCTOYHHKA TOKA M €r0 BHYTPEHHETO
COIPOTHUBJIEHUS.

Habmonenue anexrpoiusa.

MexnpeaMeTHbie CBA3U

Nzyuenune xypca ¢uszmku 6a3oBoro ypoBHs B 10 Kimacce oCyIIeCTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypCcamMu MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemuvle nonsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIA (akT, TUTOTe3a, (Pu3mdeckas BEIWMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: penieHue CHUCTEMbl ypaBHEHMM, JIMHEWHas (QyHKIUA,
napabona, runepOoiia, UxX rpa@uKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWKEHHE B KHUBOU mpupoje, muddysus, ocmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEILIONEPEIayu, TEIIOBOE PABHOBECHE),
3JIEKTPUYECKUE SBJICHHUS B )KUBOMU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU U



ra3oB, DJJICKTPHUYECKHE CBOMCTBA METAJLIOB, J3JIEKTPOJIMTHYECKAS JUCCOLMALNS,
rajqbBaHUKA.

l'eoepacghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IABUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4€T TpEHHMS B TEXHUKE, MOALIMIHWKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUSA
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrHE), JBUrareilb BHYTPEHHETO
cropanusi, naponasi TypOrHa, ObITOBOM XOJOAWIBHUK, KOHAUI[MOHED, TEXHOJIOTUU
IIOJIy4YEHHUs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYVHBIN IIPUHTED, AIEKTPOHAIPEBATEIbHBIE puOOPBHI,
AIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoguHaMuka

Tema 3. Maznummnoe noje. I1eKmMpoOMacHUMHAA UHOYKUUSA

IlocTtossHable  MarHuThl.  B3aumojelcTBHE  IOCTOSIHHBIX ~ MarHuTOB.
MaruutHoe mnone. Bekrop MarHuTHOM wuWHAyKOuMW. [IpyHOMND cyneprno3uuuu
MAarHUTHBIX MOJIek. JIMNHMKM MarHUTHON WHAYKIWU. KapTMHa JMHUM MarHUTHOU
VHAYKIIUU MOJIS IOCTOSTHHBIX MarHUTOB.

MarautHOe 10JIe TNPOBOJHMKA C TOKOM. KaprhHa JIMHUA WHAYKIUA
MAarHUTHOTO TOJISl JJMHHOTO MPSIMOTO NPOBOAHUKA M 3aAMKHYTOTO KOJIBLEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anumoaeicrBue mpoBOJHUKOB C
TOKOM.

Cuna Amrnepa, e€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaBlICHUE. J|BUKEHHUE 3aPSIKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl JlopeHria.

SIBiieHue 2NEKTpOMAarHMTHOM MWHAYKUMH. [lOTOK BEKTOpa MAarHUTHOM
WHAYKIWMHA. OJIEKTPOABMXKYIAS CHJIA HWHAYKIAH. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe »siekTpudeckoe IMoJie. DIECKTPOABWKYILAS CUIa HHAYKIUU B
MIPOBOJHUKE, IBMIKYIIIEMCS MMOCTYNATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuno Jlenna.

NuayktuBHOCTE.  SIBIIEHME CAaMOMHAYKUMH. OJIEKTPOABHKYIIAs  Cuia
CAaMOMHIYKIIUH.

DHeprus MarHuTHOTO TMOJIS KaTYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHu4ecknue yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHUE: TTOCTOSHHBIC
MArHuThl, BJEKTPOMArHUThl, BJIEKTPOJBUraTEIb, YCKOPUTEIH AJIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIIOHEHHE DNEKTPOHHOTO MyYKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKIUY MarHUTHOTO MOJIS.

BzaumMopeiictBre AByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMAarHUTHON UHIYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEW CHJIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKa.

SIBneHne caMOMHIYKIUH.

Yuenuuecxuii sxkcnepumenm, n1abopamopnule pabomuwl

N3yyeHne MarHuTHOTO MOJI KaTYIIKU C TOKOM.

Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS 3IEKTPOMArHUTHON MHIYKIIUH.

Pa3znen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KO1e0aHUA

KonebarenpHas  cucrema. CBoOOAHBIE  MEXaHHYECKHE  KOJIEOaHUS.
I'apmonuyeckue kosebanus. Ilepuon, yactora, amruntyna U (aza KosjaeOaHUH.
[IpyxuHHBIM MaATHUK. MaTeMaTU4eCKUN MasATHUK. Y PAaBHEHHE TapMOHUYECKUX
konebanuil. [IpeBpaliienre 3HEPTUn MPYU rapMOHUYECKUX KOJICOAHUSIX.

KoneGarenbHbiii KOHTYp. CBOOOJHBIC SJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJCabHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXAaHUYECKHUMH WU
ANIEKTPOMArHUTHBIMU KonieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcoxXpaHEHUS
SHEPIruu B UJICaIbHOM K0JIE0ATeIbHOM KOHTYPE.

[IpeacraBnenue o 3aTyxaromux kKoneOaHusX. BoiHyX/I€HHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUSI.

[lepemennbiii  Tok. CuHycOMAANbHBII NEPEMEHHBbIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpPsDKEHUS.

Tpancpopmarop. [IpousBoacTBO, mepeaada U MOTPEOIICHUE DIECKTPUIECKOM
SHEPruu. DKOJOTUYECKUE PUCKU TMPU MPOU3BOJACTBE 3JeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: JJICKTPUYCCKUM
3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKA, IMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHONM CUCTEMBI (MPYKUHHBIA WM
MaTEeMaTUYECKUI MASITHHK).



Hab6monenue 3atyxaromnmx KoaeOaHwmii.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIECOAHUM.

Habmronenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJICOaHUsI.

OcuworpaMmsl (3aBUCUMOCTH CHUJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu mocienoBaTeNbHOM COEIMHEHMHM PE3UCTOpa, KaTyIIKU
WHJYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TMHUYU 3IEKTPONEpEaaUuH.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

WccnenoBanue 3aBUCUMOCTH NEPHOJAa MAJIbIX KOJIEOAHUN Ipy3a HA HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B ILEOM M3  MOCIEAOBATEIbHO
COEIMHEHHBIX KOH/IEHCATOPa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazHUMHbLE B0JIHbL

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaHeHusi. llepuoa. CkopocTh
pacrpocTpaHeHusi W JJuHa BOJIHBL [lomepeuHble W TPOJOIBHBIE BOJHBI.
Nutepdepenuus u auppakuus MEXaHUYECKUX BOJIH.

3Byk. Ckopocts 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBIL. Y CJIOBUS U3IIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BekropoB E, B, V B anekrpomarauTHoi BoiaHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakeHUE, MpesIoMJIeHUe, ToJisipu3anusi, Judpakius,
unTepdepenus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHLMITBI PAIUOCBA3H U TENEBUACHUA. Pagnoiokamus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIeH Cpe/ibl.

TexHuuyeckue yCTpOMCTBA M MPAKTUYECKOE MNPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue 1 pacpoOCTPAHEHHUE MOTEPEUYHBIX U TTPOAOJILHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpesoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenune narepdepeHnuu u audpakiiuu MEXaHUIeCKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH H
4acTOTOM KoJeOaHUil.



Uccnenosanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHUE,
pesioMJIeHUE, MoAspu3auus, AuppaKuus, UHTephepeHIIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. IIpsMonuHelHOEe pacnpocTpaHEHHWE CBETa B
OIHOpOJHOM cpene. JIyd cBera. ToUeUHbIM UCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelhb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja MOJHOIO
BHYTPEHHETO OTPaXKEHHUS.

Hucnepcus cBera. CnoxHbIi cocTtaB Oenoro ceeta. Lser.

CoOuparompie W pacceWBaromue JUH3BL. ToHKas JuH3a. DokycHoe
paccTosiHMe W ONTHYECKas cuia TOHKOW JuH3bL [locTpoenune uzoOpakeHuid B
coOMparolIUX U paccerBaKIIUX JIMH3aX. DopMylia TOHKON JTUH3BL. YBEJIWYEHUE,
JaBAEMOE JIMH30M.

[Ipenensl pUMEHUMOCTHA T€OMETPUYECKON ONTHUKHU.

BonnoBasi ontuka. WuTepdepenuusi cBera. KorepeHTHblE HWCTOYHUKH.
VYcnoBust HaOMIOACHUS MAKCUMYMOB M MHHUMYMOB B HHTEp(hEpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakumuonHas pemérka. YclIoBUE HaOIOACHUS
[JIaBHBIX ~MAaKCMMYMOB IpU NAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHn4eckue yCTpOMCTBA M MNPAKTHYECKOE IIPUMEHEHHUE: OYKH, JIyIa,
doToamnmapaT, TPOCKIIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsAMonHENHOE pacCIPOCTPAaHEHHUE, OTPAXKEHUE U NPEJIOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TonHoE BHyTpeHHEE oTpakeHue. Mojelb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TENECKOIA.

Habmonenue nunrepdepeHinm ceera.

Habmronenue qudpakiuu ceTa.

Habmronenue nucnepcuu cBeTa.

[Tony4denue criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonyuyenue cnekrpa ¢ IOMOUIbIO0 TUPPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBera.

Yuenuueckuii skcnepumenm, nabopamopnule pabomol



N3mepenue nokazaTesns IpeaoMICHUS CTEKIIA.
HccnenoBanue cBOMCTB N300paKEHUI B TMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znes 6. OcHOBBI ClIeUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'panuupl  OpUMEHUMMOCTHM  Kjiaccuyeckod — MexaHuku.  [loctynaTsel
CHELUAJbHOM TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTH
CBETAa B BAKyyM€, IPUHIIUI OTHOCUTEIIbHOCTA JUHILTENHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKpALICHUE
JUTUHBI.
DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBL.

CBsI3p Macchl C JHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHULIBL. DHEPTHUS
IIOKOSI.

Pasznen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®ortonsl. ®opmyna [1nanka cBsi3u 3HEprUM (HOTOHA C €70 YACTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.

Otkpeitue u uccnenoBanue horodddexra. Onwitel A. I'. CToseToBa. 3aKOHBI
dorordhdexra. YpaBuenue DunmTeitHa st hotodddexra. «KpacHas rpanuiay
doTodrddekra.

Hasnenue ceera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texnudeckue yCTpONCTBA U MPAKTHUYECKOE MPUMEHEHHE: (HOTODIIEMEHT,
dboTomaTynK, coTHeUHast 6aTapes, CBETOANO/I.

Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

Uccnenoanue 3akoHOB BHEMHETO (poTodddekTa.

Cseromuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HaCTHIL.
[Inanerapnas mopens aroma. Ilocrymarel bopa. M3nyuenune u mormounieHue
(GOTOHOB MpU Mepexojie aToMa C OAHOrO YpPOBHSA JHEPruu Ha Jpyroil. Bumbl
criekTpoB. CIEKTp YPOBHEW 3HEPruy aToMa BOJIOPO/IA.

BonnoBeie cBoiicTBa yactuil. Bomubl e bpoiis. KopnycKkynsipHO-BOIHOBOM
JyaJTu3M.

CnoHTaHHOE M BBIHYKJICHHOE U3JTyUYCHHE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onsita Pezepdopra.

Onpenenenre JIMHBI BOJHBI Ja3epa.

HaGntonenue nuHeyaThIX CIIEKTPOB U3ITYUESHHUSL.

Jlazep.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuvl

Habmronenue nuHeRyaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKA3bIBAIOIIME CIIOKHOCTh CTPOEHHS sApa. OTKpbITHE
panuoakTuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOro u3nyuyeHus. CBoiictBa anbda-, OeTa-, raMMa-u3IydeHUs.
BiusiHue paguoakTHBHOCTH Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHe mpoTOoHAa U HelTpona. Hykmonnas mozpens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnan. ODIEKTPOHHBIM U TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIyyeHue. 3aKOH paJuOaKTUBHOIO pacraia.

DHeprus CBA3M HYKJIOHOB B aape. SnepHbie cuibl. Jlepekt Macchl sapa.

SnepHsle peakuuu. JleneHue U CUHTE3 sA1ep.

Anepnwiii peaktop. Tepmosinepusiii cunTe3. [IpoOnemMbl W TEPCHEKTHBHI
AJIEPHOM SHEPreTUKU. DKOJOTUUECKHUE ACTIEKTHI SIE€PHON SHEPTETHKHU.

DneMeHTapHble 4acTUIbl. OTKPBITUE O3UTPOHA.

MeTtoabl HaOIIOACHHS U PETUCTPALIMU SJIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTanbHbIe B3aUMOJeHCTBUA. EQMHCTBO u3nueckoit KapTHHBI MHPA.

TexHru4ecKue yCTpOMCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
BuiibcoHa, siaepHblil peakTop, aToMHas ooMoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuol

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3MKH

Dtanbl pa3BUTHs acTpoHoMuU. [IpukiagHoe 1 MUPOBO33PEHYECKOE 3HAYCHUE
aACTPOHOMMH.

Bun 3Bé3gnoro HeOa. Co3Be3mus, sSpKue 3BE3BI, TUIAHETHI, UX BHIUMOC
NIBHOKEHHE.

CoaHeyHas cucTeMa.

Connne. ConHeuHass akTMBHOCTh. McTtounuk sHeprur ConHIIA W 3BE3.
3BE371bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JluarpamMma «CHeKTpajdbHBIM Kjacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJIEJOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIAaBHOW TMOCJEI0BaTEILHOCTH. BHyTpeHHEe cTpoeHue



3B&3/1. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOKACHUU U 3BoJonnu CoJiHIIA U
3BE3/1. DTalbl KU3HU 3BE3].

Mieunsiii [lyte — Hama I'amaktuka. [lomoxenune m aBwkeHue CoynHUA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHUK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa06:1a. Paz0eranue rajiakTuk.
Teopus bonpioro B3psiBa. PelMKTOBOE U3ITy4YeHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie nmpobaeMbl aCTpOHOMHUH.

Yuenuueckue nabnooenus

Halntonenuss HeBOOPYKEHHBIM TJ1a30M C UCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIS ONPENeNICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usa CeBEpHOTro MOIYIIApUs U SIPKUE 3BE3/BI.

Habmronenus B teneckon JlyHsl, mianet, Mneunoro Ilytu.

O6o0maroiee MOBTOPEHUE

Ponp ¢usuku u acTpOHOMHMM B 3KOHOMHYECKOM, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOHN cepax NeATeTbHOCTH YEIO0BEKa, pOJIb U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOH KapTHHE MUPA, pOJib (U3HUUYECKOU TEOPUHU
B (GOpMHpPOBAHMU TPEACTABICHUA O (UIMYECKON KapTHUHE MHUpa, MECTO
busndeckoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O MIPUPOJIE.

MexnpeaMeTHbie CBA3U

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCyIiecTBIsSETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTEMAaTHKH,
OMOJIOTUH, XUMUH, TeOTpa(ru U TEXHOJIOTHH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHbIE C M3YyYEHHWEM METO/JOB HAYyYHOI'O
NO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, rumnore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, IKCIEPUMEHT, MOJEINPOBAHNUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHWE CUCTEMBl YPaBHEHUH, TPUTOHOMETPHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbl U UX MPOCKIHUH HA OCU KOOPIAMHAT, CIIOKEHHE BEKTOPOB,
IPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKH TOJO00MS TPEYTrOJHHHUKOB,
OTpeIeNICHHE TUIOMAIU TIIIOCKUX (Uryp u o0bEéMa Tell.

buonoecusa: »nextpuueckue SBICHUS B KUBOM Mpupojie, KoseOaTeabHbIe
JBUXEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU IIPUPOLE, ACUCTBUE
paananyy Ha )KUBBIE OPraHU3MBL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasA CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl OO0pa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTpaIbHBINA
AHAJIN3.



leoepagusa: MarHUTHBIE TIOJNIOCA 3€MJIM, 3aJeXKH MArHUTHBIX DY,
(oTOCHEMKA 3€MHOM TOBEPXHOCTH, MPEACKAZAHUE 3€MIIETPSICEHU M.

Texnonoeus: JMHUM OJJIEKTpONEpeaad, TeHepaTop NEePEMEHHOr0 TOKa,
3JIEKTPOJIBUraTellb, UHAYKIIMOHHAS I€4b, pajap, PaauoNpUEMHHUK, TEJIEBU30D,
anTeHHa, Teledon, CBY-medb, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «®PusnMka» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BbIM YPOBEHb) JAOJKHO OOECICUUTH JTOCTUKEHHE CIIETYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS y4eOHOTro npeamera « Ou3ukay AOIKHbI
OTpaXXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM/, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA M OMbITA ACATEIBHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTrocs: KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOINEYEIIOBEUECKHX TYMAaHUCTUYECKHX W
J€MOKPAaTHUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JECSATEIBHOCTh B MHTEpPECAX TPaKIaHCKOIO
o01ecTBa, y4acTBOBaTh B CAaMOYIIPABJIICHUU B 00pa30BaTeIbHON OpraHu3aIluy;

YMEHUE B3aMMOJEHUCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOTO0 BOCTIMTAHMS:

c(hopMHUPOBAHHOCTh POCCHICKOU rpaXxJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHXECHUSIM
POCCUNCKUX YUEHBIX B 00JIACTH (PU3UKH U TEXHHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESATEIIbHOCTU YYEHOT0;

OCO3HAHME JINYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMYMBOTO Oy AYIIETo;

4) 3CTeTHYeCKOr0 BOCIIUTAHUS:

3CTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAs ICTETHUKY HAYyYHOTO TBOPYECTBA,
npuUcyLIero (pU3nYecKoil HayKe;



5) Tpy10BOT0 BOCITUTAHMS

WHTEpPEC K Pa3UIHBIM cdepaMm MpoPecCHOHATBHONW IEATEIHHOCTH, B TOM
YKCIIC CBA3aHHBIM ¢ (PM3UKOM M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccun U pealn30BbIBATh COOCTBCHHBIC )KU3HCHHBIE TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa3oBaHUIO U CaMO0Opa30BaHUIO B 00JIaCTH
(U3KMKKM Ha TIPOTSKCHUH BCCH YKU3HU;

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(OPMUPOBAHHOCTh DIKOJIOTMYECKON KYJIbTYPBl, OCO3HAHHE TJI00ATBHOTO
XapakTepa dKOJOTHICCKHIX TTPO0IIeM;

IJIAHUPOBAHUE U OCYUIECTBJIEHUE ICMCTBUN B OKPYKAIOIIEH Cpe/ie HA OCHOBE
3HAHUSA 1€ YCTOWYMBOTO Pa3BUTHS YEIIOBEUYECTBA;

pacIIpeHre OIbITa JESITeIbHOCTH SKOJOTMYECKOH HaINpaBJICHHOCTH Ha
OCHOBE MMEIONTNXCSI 3HAaHUH 10 (PHU3HUKe;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHMS

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs QU3HUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAyYHOW JAESITEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3ydeHUsT  (U3WKA  OCYIIECTBIATH  IPOCKTHYID H  HCCIEIOBATEIIBCKYIO
JeSTeIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS
ba3zoBble JJornueckue aeiicTBUA:
CaMOCTOSITeNIbHO  (opMynupoBaTh U aKTyaJIU3UpOBaATH  MIPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENCNATh WEIH ACATEIbHOCTH, 3a/1aBaTh IMapaMETPbl U KPUTEPUU HX
JIOCTHKEHHUS;
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYMST B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHaAIM3a UMCEIOIIUXCS
MaTepUaIbHbIX 1 HEMAaTEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JICSITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUHN JEATEIBbHOCTH;
KOOPJAMHUPOBATh HM  BBIIONHATH pabOTy B  YCIOBHUSIX  PEAbHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOIO B3aMOICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE NP PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciienoBarejbcKkue 1eCTBUA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHATUAMU U METOAAMHU
(u3nYecKoil HayKH;



BJIa/IeTh HaBbIKAMHU Y4eOHO-UCCIIEI0BATENbCKON U MPOEKTHOU AESITENbHOCTU
B 00J1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB pelIeHusl 3a1ad (PU3MYECKOTO COAEpIKaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IMO3HAHUS;

BJaJ€Th BUAAMU JIEATEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPEoOpPa3OBaHUI0 W MPHUMEHEHHWIO B Pa3iMYHBIX Y4eOHBIX
CUTYaIUsIX, B TOM YHCJIE IIPH CO3aHUH YYEOHBIX MPOEKTOB B 001aCTU (DU3UKH;

BBISIBJISITH TIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX yTBEPXJICHUH, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJ€ pEIIECHUs 3aJaud pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (OpMyJIHMpOBaTh COOCTBEHHBIE 3aJayd B 00pa3OBATEIBHON
JESTEIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHHWA 10 (U3UKE B NPAKTUYECKYIO 00JacTh
KU3ZHEIESITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, PeIaraTbh OPUTHHAIbHBIE TOAXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEILICHUS.

Pabora ¢ unpopmanmei:

BJa/IeTh HaBBIKAMH IOJIy4€HUsS MHPOpMAIUU (PU3NYECKOTO COJEpKaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATH IIOMCK, AaHAJU3,
CHUCTEeMATHU3alMI0 W HHTEpIpeTaio MH()OpPMALMK pa3IUYHBIX BUIOB U (hopm
IpPEICTABJICHHUS;

OLIEHHUBATh JJOCTOBEPHOCTh MH(POPMALINH;

UCIIONB30BaTh  CpeACTBA  MHGOPMAIMOHHBIX ¥  KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIlMOHHBIX
3aja4 ¢ CcoONIoACHHEM TpeOOBaHMN HPrOHOMHUKH, TEXHUKH OE€30MacHOCTH,
TUTUEHBI, pECypcocOEpeeHHsl, TMpPaBOBBIX M  3TUYECKUX HOPM, HOPM
HH(POPMAITMOHHON 0€30IaCHOCTH;

CO37aBaTh TEKCThl (PM3MYECKOTO COAEpPKAaHUS B Pa3IMUHBIX (opmarax c
y4€TOM Ha3zHa4eHUsI MHPOPMALUH U LIEIEBON ayUTOPHUH, BBIOMpPAs ONTUMAIbHYIO
(opMy npeacTaBIeHUS U BU3yaTU3alliu.

KoMMyHHKaTHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIISATH O0IIEHNE HA YpOKax (PU3MKU U BO BHEYPOUHOU JEATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMATYaTh
KOH(JIMKTBHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3PEHHS C HCHOJIB30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh W MCIOJb30BAaTh MPEUMYIIECTBA KOMAHJIHOW M WHIUBUIYaIbHOU
paboTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C ydé€ToM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJI€HA KOJUIEKTUBA;

NpUHUMATh €M  COBMECTHOM  JEATEIbHOCTH, OPraHU30BbBIBaTH U
KOOPJIMHUPOBATh JEUCTBUS II0 €€ JIOCTUKECHHUIO: COCTABIATH IUIAH JEHCTBHM,
pacrpenensiTb pojid ¢ YY€TOM MHEHHM YYacTHUKOB, OOCYXAaTh pe3yJIbTaThl
COBMECTHO pabOTHI;

OIICHMBATh KAa4€CTBO CBOET0 BKJaJa M KaXJOr0 Y4YaCTHUKA KOMaHIbl B
o0Iuii pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE NPOEKTHI, OLECHHBATH HAEU C TO3UIUA HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYHIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IMYHBIX
CUTYaIIUsIX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, OBITh HHUITMATUBHBIM.

PeryasiTuBHbIe YHUBEpCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBHYIO JESATENBHOCTh B 00IAaCTH
GU3NKH W acCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh WU (POpPMyIHpPOBATH
COOCTBEHHEBIE 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEIICHUS] PACUETHBIX U KadeCTBEHHBIX
3aJ1ad, TJIaH BHIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUM;

JieJlaTh  OCO3HAHHBIA BBIOOp, AapryMEHTHpOBaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

cocoOCTBOBATh (OPMHUPOBAHUIO W MPOSBICHUIO JPYAULMU B 00JaCTH
(U3KKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KyIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, SMOLIUOHATbHBIN MHTEJVIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBbHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YJIHTATOB IEISIM;

BJaJIeTh HAaBBIKAMH  MO3HABATENILHOM  pedrekcun Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUH M MBICIUTEIBHBIX TPOLIECCOB, HMX PE3YIbTaTOB U
OCHOBAaHUI;

UCTIONIb30BaTh MPHUEMBI pe(IeKCHH ISl OLIEHKU CHUTYAllHH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKHM W CBOCBPEMEHHO IPUHUMATHh PEIICHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apPTyMEHTBI JPYTUX TPH aHAIHW3E pPe3yJbTaToB
JeSITEIIbHOCTH,

MPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIM3E pe3yIbTaToOB
NEeATETHbHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mportecce moCTHKEHMS] JTMYHOCTHBIX PE3YIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3uKe IsI YPOBHS CpPEIHEro oOmero oOpa3oBaHUs Yy OOy4arOUIUXCs
COBEpPIIICHCTBYETCS HIMOIIMOHATIbHBIH WUHTEIJICKT, IpeInoJararoImun
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsI, BKJIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATBLHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHSI COOCTBEHHON SMOITMOHAIBHOU ChEephI,
OBITh YBEPEHHBIM B cele;

CaMOpPETYJIMPOBAHUS, BKJIIOYAIONIEIO CAaMOKOHTPOJIb, YMCHHE MPHUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aIanTHPOBAThCS K
AMOITMOHAIBHBIM U3MEHEHUSAM U TIPOSBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKIIIOYAIOIICH CTPEMIICHHE K IOCTIKEHUIO e U
yCcrexy, ONTUMU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOUX
BO3MOXKHOCTEH;

AMIIATHH, BKIIOYAOIIECH CITOCOOHOCTh MTOHUMATh SMOITMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBAaTH €ro TMpPH OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CITOCOOHOCTh BHICTPAUBATh OTHOIIICHHS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIUKTHI.

NPEJIMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIe pe3yjbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YyYaIOIMNUXCS YMCHHH:

JEMOHCTPHUPOBATh Ha IPUMEpax pojiab U MECTO (U3HKH B (POpMHUpOBAHHH
COBPEMEHHOM HAyYHOW KapTUHBI MHUpA, B Pa3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOM JESITEIbHOCTH JIFOJICH;

YYUTBIBATh TPAHMUIBI TPUMCHEHHS M3YUYCHHBIX (DU3WUYSCKHX MOJICICH:
MaTepHualibHas TOYKa, MHEpLUUaIbHas cUCTeMa OTCU€Ta, a0COIMIOTHO TBEPAOE TEIIO,
UJICATbHBIN Ia3, MOJEIIM CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUYCUHBIN
AJICKTPUYUECKUH 3apsi1 MPU pelieHnd PU3NIECKUX 3a/1a4;

pacrmo3HaBaTh (U3MYECKUE SBICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYISPHO-KMHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOJIMHAMUKH:  PaBHOMEPHOE ¥  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
IBIDKEHUE, CBOOOJHOE TMaJieHWe TeJ, IBIKEHUE 10 OKPY)XKHOCTH, WHEPIIUS,
B3auMoJielicTBUE Tel, nuddy3usi, OPOYHOBCKOE JIBH)XKEHUE, CTPOCHUE >KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHUE 00bEMA TeJ MPU HArpeBaHUM (OXJIAXKICHUH ), TETLIIOBOE
paBHOBecHE, WCIapeHue, KOHACHCAIMs, TUIABJICHHUE, KPUCTAJUTM3aIUs, KHUIICHHE,
BJIQYKHOCTH BO3/TyXa, ITOBHIIICHHUE JABJICHHS Ta3a MPU €r0 HarpEBaHUM B 3aKPHITOM
cocyle, CBfA3b MEXKIy IapaMeTpaMH COCTOSHHUS Ta3a B  H30IPOIeccax,
ANIEKTPHU3ALUS TEJl, B3AUMOJICHCTBUE 3apsJIOB;

OMHCHIBATh MEXAHUYECKOE NBI)KCHHE, WUCIONb3YysSd (PU3NYECKUE BEITMYWHBIL:
KOOpJIMHATA, TYTh, MEpPEMEIICHHE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYeCKasi HEeprus, MOTCHIMAJIbHAS dHEPrusi, MeXaHuuecKas
paboTa, MexaHWYeCKas MOIIHOCTh; MPH OINKWCAHWU TMPABUIBLHO TPAKTOBAThH
(bU3HYEeCKUil CMBICTT HUCIHOJIB3YeMbIX BEIMYMH, WX OO0O3HAYCHHWS W CIUHMUIIHI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAHHYIO (HU3UYECKYIO BEJIMYHHY C JIPYTUMHU
BEJIMYMHAMU;

OMKCHIBAaTh HM3YYCHHBIC TEIUIOBbIE CBOMCTBA TEM M TEIUIOBBIC SBJICHUS,
UCTIONIB3Ysl (DM3WYECKHE BEIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPTrHs XaOTHYECKOTO JBIDIKEHHUS MOJICKYJI, CpeaHEKBaApaTHIHASL
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSsI SHEprus, padoTa rasa,
KOA(h(UIIMEHT TOJIe3HOTO JICUCTBHUS TEIUIOBOTO JBHUTaTelisl; MTpPHU ONMHCAaHUU
MPaBUIBLHO TPaKTOBaTh (DM3UYECKUH CMBICT HWCIOJIB3YEMBIX BEIWYWH, WX
000O3HAUYCHHUS W CAWHUIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(bU3HYECKYI0 BEJIMYUHY C APYTHUMH BEJIMUNHAM;

OMKCHIBATh N3YUCHHBIC DJICKTPUIECKHE CBOWCTBA BEIIECTBA U AIEKTPHICCKUE
SBJICHHS (ITPOIIECCHI), UCTIONB3YST (PU3UUECKUE BEIUUMHBI: DJCKTPUUCCKUIN 3apsi,
ANEKTPUYECKOE TOJIe, HAPSHKEHHOCTD TOJIs, MOTEHIINAN, pa3HOCTh IMOTEHIINAJIOB;
Opy  ONHCAHUM TMPABWIBHO TPAKTOBATh (PU3UUYECKHI CMBICI HCIOJIb3YyEMBIX
BEIMYNH, WX OOO3HAYCHMS] W EIWHUIIBI; yKa3biBaTh (DOPMYIIBI, CBS3BIBAIOIITUE
TaHHYI0 (PM3UYECKYI0 BEJTMYHHY C APYTHUMH BEITMUYNHAMU,

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIONb3Ys (U3MUECKHE
3aKOHBI M MPUHIMIIBL: 3aKOH BcemupHoro Tarotenus, |, Il u 1l 3akonsr HproToHa,
3aKOH COXpPAaHCHUS MEXAHWYECKOW DJHEPTruH, 3aKOH COXPAaHEHUS WMITYJIbCa,
IPUHITUI CYTICPIIO3HUIIMKA CHJI, TIPUHIIAIT PaBHONPABUS WHEPIUATBHBIX CHCTEM
OoTCcuéTa, MOJIEKYJISPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPTUU TEIUIOBOTO JBMIKEHUS MOJIEKYII C
a0COJIIOTHOM TemmnepaTypou, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHUS
ANMEKTPUYECKOTO 3apsna, 3akoH KyioHa, Mpu 3TOM pa3nuyarh CIOBECHYIO
(GOpMyTHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKECHHWE W YCIIOBUS (TPAHHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE NPUHLMUIIBI JEHCTBUS MaIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MacHOr0 MCIOJIb30BaHUS B
ITOBCEIHEBHOM KHU3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI 10 HCCIEIOBAHUIO (PU3UYECKUX SBICHUU WU
IPOLIECCOB C HCIOJB30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUU, MpPU ITOM
dbopmynupoBath mpoOiieMy/3aadyy U TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIIOKEHHOTO OO0OPYIOBaHHUSA, MPOBOJAUTH OMNBIT H
(opMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEINYHH, IPU
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3MYECKUMH  BEJIMYMHAMH  C
UCTIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUM, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCcHpOBaTh pe3yJbTaThl IMOJIYYEHHOW 3aBUCHUMOCTH (PU3UYECKUX BEJIMYHMH B
BU/JIe TAOJIUII U TPpaUKOB, JAeNIaTh BEIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHMUS;

coOo/1aTh MpaBmiia 0€30MacHOr0 TpyJa MpU MPOBEACHUU HCCIIECIOBAaHUMN B
paMKax y4eOHOIro »SKCIEpPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOW U MPOEKTHOU
NEeSATENBbHOCTH C MCIOJb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIaDOPATOPHOIO
000py10BaHUS;

pemath pacuéTHBIC 3aJadd C SIBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaju3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (U3MUECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXOoJuMbIe JUJIsl €€ pelleHus, MPOBOAUTH PACcU€Thl U OLIEHHWBATH PEATbHOCTh
MOJy4YE€HHOT0 3HaUeHUs (PU3MUECKOI BEINYMHBL;

peniaTh KaueCTBEHHbIE 33Ja4l: BBICTPAUBATh JIOTMYECKH HETPOTHBOPEUUBYIO
LEMOYKY pPAacCY>KIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
busndeckue BICHUS;

UCIIOJIb30BaTh  MpPHU  PEIIEHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPHPOBAHUS, HHTEPIPETALIUN
U TPEICTABJICHUS YYEOHONW M HAay4YHO-TIOMYJIAPHON MHGOPMAILIMH, TTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTYyYaeMyt0 HH(HOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKJIa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKu, OOBICHEHHE MPOIECCOB OKPYKAIOIIET0 MHUpPa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAaHUS MO (PU3UKE B MOBCEJAHEBHON XKU3HU
utsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpAIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIi COXPAHEHHUS 30POBbS M COOJIOJIEHHUS HOPM 3KOJOTUYECKOTO
IOBEJICHUS B OKPYKAOIIEH CpeIE;



paboTath B TpPYIIE C BBIMIOJHCHUEM pA3JIMYHBIX COIHAIBHBIX POJICH,
IJIAHUPOBATh PpalbOTy TPYIIbl, palMOHATIBLHO pacCHpelesaTh O0sS3aHHOCTU U
MJIAHUPOBATH JACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUsX, aJ€KBATHO OICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB TPYIIIbI B PEIICHUE pACCMAaTPUBAEMOM IPOOIIEMBI.

K xonmy oOydenuss B 11 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CHOPMUPOBAHHOCTh Y 00YYAIOIIUXCSI YMEHU:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MECTO (PU3UKKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpaA, B Pa3BUTUH COBPEMEHHOU TEXHUKU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBbHOCTU JIFOAEH, LIEJOCTHOCTh U €IUHCTBO
(u3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YUYEHHBIX (U3HUYECKHX MOJIeNei:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, JIyd CBETa, TOYECYHBIM UCTOYHUK CBETA, sIACpPHas
MOJIeNTb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sJpa TMPH penieHUuU (PU3ndecKux
3ajaad;

pacno3HaBarh (U3MUECKHUE SABJICHUS (MPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHN U KBAaHTOBOW (DM3MKU: DJIEKTpUUECKasi MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JCHCTBUSA TOKA, B3aUMOJIECHCTBHUE
MAarHuTOB, JJICKTPOMarHuTHAas WHAYKIHWS, JACHCTBUE MArHUTHOTO TIOJSI Ha
IPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, 3JIEKTPOMArHUTHbIE KOJeOaHus U
BOJIHBI, MPSIMOJIMHEMHOE PacHpOCTPAaHEHHE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
untepdepenius, audpakuus ¢ MOJApU3alUs CBETa, JUCIEPCUS] CBETA,
dboTornekTpudeckuii 3gdext (poroaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass U HCKYyCCTBEHHAas
PaauOaKTUBHOCTE;

ONUCHIBATh M3YUYECHHBIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIC,
ONTUYECKHE,  DJIEKTPUUYECKYI0  IMPOBOJUMOCTh  Pa3IUYHBIX  Cpela) U
AJIEKTPOMATHUTHBIE SABJICHUS (IIPOLIECCHI), MCHOJIb3Ysl (PU3MYECKHUE BEIMYUHBIL:
3JIEKTPUYECKUN 3apsil, CHiIa TOKA, JJICKTPUUYECKOE HAIPSIKEHUE, BIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, JIEKTPOJBHKYIAsl Cuia, paboTa TOKa,
WHIYKIHUS MAarHUTHOrO TMojsA, cwia Ammepa, cuna JlopeHia, WHIyKTUBHOCTb
KATYILIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IOJIE€H, MEPUOJ M YacToTa
KojeOanmii B KoyeOaTeTbHOM KOHTYpE, 3apsj W CWia TOoKa B TPOIECcCce
FapMOHUYECKUX DJIGKTPOMArHUTHBIX KojeOaHul, (OKyCHOE paccTosiHue H
ONTHYECKAas CHUJIa JIMH3bI, TPU OMHCAHUM TPABUIBLHO TPAKTOBATH (HHU3UUYECKUMN
CMBIC]T HCIOJb3YEMbIX BEJIMYUH, MX OO0O3HAYCHHS W EIUHUIIBL, YKa3bIBaTh
dbopMyJibl, CBS3bIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYyTHUMHU
BEJIMYMHAMU;

OMUCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS M TIPOLECCHI, HCIOIb3YS
¢dbusndeckue BEIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJMHA BOJIHBI H



94acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, MEPHUOJ] MOTypaciaaa, SHEPTus CBSI3U
aTOMHBIX fJIep, NpPHU OINUCAHWMU TPABWIBHO TPAaKTOBaTh (PU3NYECKUA CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, MX OOO3HAYEHUS W €IHWHHUIIbI, YKa3blBaThb (OPMYJIbI,
CBSAZBIBAIONIME JIAHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEITUYMHAMH,
BBIUUCIIATH 3HAU€HUE (PU3NUECKON BETNYMHBL;

aHAJIM3UPOBaTh (PU3MUYECKHUE MPOLECCHl U SBIICHUS, UCIONb3Ys (PU3HUECKHE
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI TIOCJIEOBATEIBHOTO U MapaieIbHOTO
COCIMHEHUs NPOBOJAHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH BJIEKTPOMAarHUTHOU
UHIYKIUH, 3aKOH NPSIMOJUHENHOTO PacIpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMJIEHUsI CBETa, ypaBHeHHe OHHIUTeHHa st Potodddexra,
3aKOH COXpaHEHUs SHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXpPaHEHMUS
JIEKTPUYECKOTr0 3aps/ia, 3aKOH COXPaHEHMs MACCOBOI'O 4YHCIIA, IMocTysatsl bopa,
3aKOH PaJMOaKTUBHOIO pacmlaja, Mpu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIlIbI, 00JIACTH)
IPUMEHUMOCTH;

OTpeIEATh HAlPaBIEHNE BEKTOPAa MHAYKIIMM MAarHUTHOTO TOJIsI MPOBOIHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTh W ONUCHIBaTh H300paKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBIMOJIHATh HKCHEPUMEHTHl MO HCCIENOBAaHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJIB30BAHUEM MPSIMBIX W KOCBEHHBIX H3MEPEHUH: MPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUIOTE3y Y4eOHOro IKCIEPUMEHTA,
coOuparh YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYyNOBaHUS, MPOBOAUTH OMBIT U
(GopMyITHUPOBATH BHIBOJBI;

OCYIIECTBIISATh MPSAMbIC U KOCBEHHBIE H3MEPEHUs (PU3HUECKUX BEIMYHH, IIPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS U HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBHUCHUMOCTH (PU3UYECKMX BEJIMYMH C HCIOJIb30BAHUEM
OpsIMBIX HM3MEPEHUH: MpPU OSTOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH B BUJEC TAOJIUIl U
rpaduKoB, AeNIaTh BHIBOJBI 10 PE3YyJIbTAaTaM HUCCIICAOBAHMS;

cobroaaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HUCCIENOBATENbCKOW U MPOEKTHOM
JESTEIBHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIaOOPATOPHOTO
000py10BaHUS;

pemarb pacy€éTHble 3a7aud C SIBHO 3aJaHHOM (PM3HYECKOW MOJEINbIO,
UCTOJNIBb3Ysl (PU3MUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIu3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOUMbIe NIl €€ pelleHus, MPOBOAUTH PAcU€Thl M OLIEHWBATH PEATbHOCTH
NOJIyYEeHHOr0 3HAaUeHHS (PU3HUECKON BEJIMUMHBI,

peniaTh KaueCTBEHHbIE 3aJa4l: BICTPAUBATh JIOTMYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYKJIECHHII C ONOpOM Ha HM3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKre IBICHNUS,

UCIIOJIb30BaTh  MpPU  PEIIeHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(}OpPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJICTABJICHUS] Y4EOHONW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TTOTYyYECHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTyYaeMyto HH(popmaIuio;

OOBSICHATh TPUHIMIB JEUCTBUS MAalllMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3invarh yCJIOBHUS MX 0€30MaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PHU3NKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3UKE B MOBCETHEBHON >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHHUS 30POBbS M COOJIOJIEHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPY>KalOILLEH CpeJIE;

paboTath B TpYIE C BBHIOJHEHUEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TpyNIbl, PAUUOHAIBHO paCHOpeNessiTh OOS3aHHOCTU U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTpUBaeMOi TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/m P Kontpouabnbie | IIpakTnueckue (1upp )
NMPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. PUSUKA U METO/JbI HAYYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Huramika https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
2.3 6 1 1
3aKOHBI COXPaHEHHUSI B MEXaHHUKE httos://m.edsoo.ru/7fA1bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BELIECTBA. 5 bubnunoreka [IOK

®a30BbIC Mepexoabl

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 pazgeny

Paznen 4. DJJIEKTPOAUHAMUKA

24

bu6nunoreka [JOK
41 IICKTPOCTATHKA 10 https://m.edsoo0.ru/7f41bf72
4 [TocTostHHBIN 2neKTpUYeCKUd TOK. TOKHM B 12 bubmmoreka [JOK
' Pa3IMYHBIX Cpelax https://m.edso0.ru/7f41bf72
Wroro no pazneny 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypcsbl
Paznen 1. 9JIEKTPOAUHAMUKA
MarunuTHoe noje. DIeKTpOMarHuTHast bubnuoreka [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHU4eCKHUE U DIEKTPOMArHUTHbBIE 9 1 bubnuotexa [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
MexaHWYEeCKHE U PJIEKTPOMArHUTHBIE bubnmorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 O 10 3
Ha https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI crieIIUaIbHOU TEOPUH bubnuoreka [IOK
3.1 4 1
OTHOCUTEJIBHOCTH https://m.edsoo0.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuorexa [JOK
4.1 i
UICMEHTHI KBARTOBOI OIITHKH 0 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bu6nuoreka [JOK



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

4.3 ATOMHOE AP0

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

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

Hroro o pasgeny

15

Pasnea S. JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 Eggjﬁgfg;?gﬁ £41c97c
Hroro no pazneny 7
Paznesn 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Ob6o0mraromiee TOBTOPEHHE 4 E;I[?;;Ir(r)f:;si?r?}i £41097c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Jlara nudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue op
n/n Bcero u3ydyeHusi  oOpasoBaTe/ibHbIE
padoThbI padoThI
pecypchl
®usznka — HayKa O MPUPOJIE.
1 Hayunbie MCTZ BI HO?I))H;)HI/IH 1 bubmmorexa LOK
Y a https://m.edsoo.ru/ff0c32e2
OKPYXaIoIIero MUpa
Poine 1 MecTo ¢pu3uku B
5 (dbopMUPOBaHUN COBPEMEHHOM 1 bubmuoreka [IOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM 1€ TEILHOCTH JIIOICH
MexaHu4ecKoe JBUKEHHUE.
OTHOCHUTEIFHOCTh MEXaHHUYECKOTO bubmuorexa [JOK
3 1
nBwxkeHus. [lepemerenne, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE IPSIMOJIMHEHOE 1 bubnmnoreka [JOK
JIBUOKEHUE https://m.edso00.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE bubnnorexa HOK
5 1
JIBHOKCHUE https://m.edsoo.ru/ff0c372e
5 CBobOonHOoe najieHue. Y ckopeHue 1 bubnmoreka [JOK
CBOOOJTHOTO MAJIEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiitHoe 1BUXEHUE.
7 I[EI/I)KeHI/Ie MaTepHuaabHON TOYKH T10 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Tpunuun otHocutenbHoCcTH ["anmuines. 1 bubnnorexa HOK



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

HNHepuyanbHble CHCTEMBI OTCUETA.
Ilepseiit 3ak0oH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunuun

9 Cynepno3uiuu cui. Bropoii 3akon bubmmorexa LOK
. https://m.edsoo.ru/ff0c3be8
HeroroHa 117151 MaTepuanbHON TOUKU

10 Tperuit 3akoH HproToHa 1151 bub6nmoreka [IOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsArotenus. Cumna

11 TsokecTu. [lepBas kocMudeckas bubmorexa HOK

https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bu6muoreka [IOK
TElla https://m.edsoo.ru/ff0c3el8
Cuna tpenunsa. Kosddunment tpeaust.

13 Cua ZEHpOTHBneI({bH(I:{ npu HBIIieHI/m bubmmorexa [TOK

https://m.edso0.ru/ff0c3f76
TeJa B )KUIKOCTH WU Ta3e
[locTynarenbHOE U BpalaTelibHOE

14 JIBIDKEHHE a0COFOTHO TBEPIOTO TeJa. bubmuorexa [JOK
MowmeHnT cuinsbl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENA
HMirynsc MaTepUaIbHON TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYECK. bubnnorexa JOK
Nmmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyJibca. PeakTuBHOE NBUKEHHE
PaboTa 1 MOIIHOCTH CHUIIBI.

16 Kunernueckast sHEprus MaTepualbHON bubnmnorexa [JOK
Touku. Teopema 00 n3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTruu

17 [ToreHunanbHast SHEPTUSL. bubnmnorexa HOK



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

[MoTeHIManbHas SHEPTHS YIPYTO
ne(OPMHUPOBAHHON MIPY KUHBIL.
[ToTeHnanbpHast SHEPTHs TeJaa BOIU3U
TIOBEPXHOCTH 3eMJIH

https://m.edsoo.ru/ffOc46la

18

[ToTeHnManbHbIE U HENOTEHIINAIBHbIE
cuibl. CBs3b pabOTHI
HETIOTEHIIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPrHH CUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHHUUECKOM
SHEpPTUN

butmmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

20

JlaGopaTtopHnas pabota
«MccnenoBanue CBs3M pabOTHI CUITBI C
M3MEHEHHEM MEXaHUYECKOM SHeprun
TeJa Ha MPUMEPE PaCTIKCHHUS
PE3UHOBOTO KTyTa

Konrponbnas padora o Teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXpaHEHHS B MEXaHHUKE)

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON TEOpHH. bpOyHOBCKOE
newkenue. Auddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBWKCHUS U
B3aMMOJICHCTBHS YaCTHI[ BEIESCTBA.
Mopenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPABIX TEII

23

Macca monekyin. KonuuectBo
BemiecTBa. [locTostHHas ABoraapo

24

TemnnoBoe paBHOBecHe. TeMiepaTypa
u e€ uzmepenue. Illlkana remneparyp



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

Henscus

Hneanpueii raz 8 MKT. OcHoBHOE

bu6nmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemnepaTypa Kak Mepa

26 cpeaHel KUHeTUYECKOW YHEPTUH bubnmnoreka [JOK
JIBUKEHHS MOJIEKYJ. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
JlabopaTtopHnas pabota

28 «HccnenoBanue 3aBUCUMOCTH MEXKIY
napamMeTpamu COCTOSIHUS
pa3pekeHHOTO raza»

29 N3onporiiecchl B MaeaIbHOM ra3e U Uux bubmuorexa [JOK
rpaduyecKoe IpeICTaBICHHIE https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHEeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 croco0Obl e€ u3menenus. Komuuecto bubmmoreka [JOK
TEIJIOTHl ¥ paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTHSI OJHOATOMHOT'O UJICATFHOTO
rasza

31 Bunpl Teruionepenaun bubnnorexa LIOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIOEMKOCTh BEIIECTBA.
32 KonmdecTBo TEIIIOTHI MpH brbmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AauabaTHbI mpoiece

33 IlepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnmnorexa [JOK
MIPUMEHEHHUE K U30Ipoleccam https://m.edsoo.ru/ffOc5efc

34 HeobpaTumocTts IpoIIecCcoB B bubnmoreka [JOK



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
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoit 3akoH
TCPMOAUHAMUKNU

https://m.edsoo.ru/ff0c6230

[Mpunnun aeiictus u KI1J{ termnoBoit

butmmoreka [JOK

35
MAaIlWHbI https://m.edso0.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKOJIOTHYECKHE MTPOOIEMBI
TEIUIOPHEPTETUKH
38 O6o6maromuii ypok «MonekymspHast bubmmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKID) https://m.edsoo.ru/ff0c6938
KonTtponsHast paboTa mmo teme
39 «Monexynsipaas puznuka. OCHOBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3zoBanue 1 KOHICHCAIHS. bubnmoreka [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCUTEILHAS
41 BJIQYKHOCTh BO3Ayxa. HackImeHHbIN bubmmorexa [JOK
AyXa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraimuueckue n
42 amop(dHbIe Tena. AHU30TPOITHUS bubnnorexka HOK
CBOMCTB KpUcCTaJIOB. JKujakue https://m.edso0.ru/ff0c65f0
kpuctauisl. COBpEMEHHBIE MaTePHAITBI
[TnaBneHre M KPUCTAIUTH3AIIHS.
43 VY nenbHas TEIUIOTA IUIABICHHUS bubmorexa HOK
' https://m.edso0.ru/ff0c6708
CybOnumarnust
bu6nuoreka [IOK
44 % 0
DABHCHHUE TEITIOROTO haianea https://m.edsoo.ru/ff0c6820
45 DNeKTpU3aIus Tei. DIeKTPHICCKUN bu6nuoreka [JOK

3apsa. [IBa BUa 3JEKTPUIECKUX

https://m.edsoo.ru/ffOc6bcc



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
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3apsIoB

[TIpoBOAHUKY, AUINEKTPUKHU U

bu6nunoreka [IOK

46 MMOIYIIPOBOJHUKHU. 3aKOH COXPaHEHUS
YHpOBOa p https://m.edsoo.ru/ffOc6bcc
3JIEKTPUIECKOTO 3apsiaa
B3aumonernicTtBre 3apsa10B. 3aKOH
47 Kynona. ToueyHBIN 3JIEKTPUICCKUAT bubmmorexa TTOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTE 37€KTpUUECKOro
48 nostst. [IpuHIM cynepno3unuu bubnmnoreka [JOK
ANEKTPUYECKUX MoJeH. JInanu https://m.edsoo.ru/ffoc6df2
HanpsHKEHHOCTH
Pabota cui 31eKTpoCcTaTuYecKoro
49 osist. [loreruman. PasHocts Bubmaorexa ITOK
) ) https://m.edsoo.ru/ff0c6f00
[IOTEHIHAJIOB
I[IpOBOIHUKN U OUDIIEKTPUKU B
50 3J1peKT OCTaTUIECKOM HT£Ie bubmorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi pOHUIIAEMOCTb
butmmoreka [JOK
51 DaextpoéMrocTs. Konaencaro
R A p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IITIOCKOTO
52 KOHAEHcaTopa. DHEPrUs 3apsKEHHOT0 bubmmorexa LOK
A pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTtopHnast pabota "U3mepeHue
ANEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMn NelCcTBUS U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOMTMPOBAILHOTO

amnrmapara, CTpyWHOTO IPHHTEpA.
DIIeKTpOCTaTUYECKAs 3aIHTA.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMIIeHUE DIIEKTPOIIPHOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBHUS €ro
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuiia Toka. Hanpsixenue.
Conpotunenue. 3akon Oma a1t
y4acTKa Ienu

56

[locnenoBarenbHOE, apaIeNbHOE,
CMEILIAHHOE COEIMHEHNE
npoBoAHUKOB. JlabopatopHas paboTa
«/3yueHue cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

0.5

bubmorexa [JOK
https://m.edso0.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTD ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1151 TOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne DJIC uctouHnka TokKa u
€ro BHYTPEHHETO COMPOTUBICHUS

0.5

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

59

PesepsHelii ypok. KonTponsHas
pabota o Teme "DnekTpoauHaMuka /
Bcepoccuiickas mpoBepouHasi pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok
«DnexktpoarHamMukay» / Beepoccuiickas
poBepoyHas pabora

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

OneKTpOHHAas IPOBOAUMOCTD TBEPBIX
METAJIJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
Temmeparypbl. CBEpXIPOBOAMMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DIIEKTPUYECKUI TOK B BAKyyMe.

62 . 1
CBoIiCTBA JIEKTPOHHBIX ITYYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS U

63 pUMecHas MpoBoaAUMOocTh. CBoOMCTBa 1 bubnuorexa [JOK
p—~n-nepexoaa. [TonynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DNEeKTPUYECKHUM TOK B pacTBOPax U

64 pacIiaBax 3JIEKTPOJIMTOB. 1 bubnnorexa HOK
DJEKTPOIUTHYECKAsT JUCCOIIUAIIMS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOIN3
DJIEeKTPUUECKUH TOK B ra3ax.

65 CamocTosATenbHbIN 1 1 bubmuorexa [JOK
HECAMOCTOSTENBHBIN pa3psia. MoHus. https://m.edsoo.ru/ffOc84ae
[Tnazma
DnexTpudeckrue Ipudopsl U

66 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnmoreka [IOK
npumeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTponbHas pabota no teme

67 «QnextpocTaTtuka. [1ocTOSAHHBIM 1 bubmuoreka [IOK
aneKTpudeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAAX»

68 PesepBHblii ypok. O6001maomui ypok 1 bubnmnoreka [JOK
no temaM 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

Kosn4yecTBo 4acos JJIeKTPOHHbIE
[1]
‘:}’H Tema ypoka Beero Kontpoabubie | IlpakTuueckue fll;;:ennﬂ :)Ig;)l;l:(:i:fenbnme
padoThI padoThI pecypes:
[TocTossHHBIE MATHUTHI U UX

1 B3auMo/ieiicTBue. MarHutHoe mojJe. 1 bubmuorexa [JOK
BekTtop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MAarHuTHON MHIYKITUH
MarauTHO€ 1oJie MPOBOIHHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6nuoreka [JOK
B3anmoneicTere MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHas padota «3yuenue 1 1 bu6muoreka [IOK
MAarHUTHOTO MOJISl KaTYIIKU ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO IIOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.

4 JlaGopaTopHas pabota 1 1 bu6nmoreka [JOK
«HccnenoBanue neiicTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JleficTBME MAarHUTHOTO IIOJIS Ha

5 JBIDKYIIYIOCS 3apsHKEHHYIO YaCTHILY. 1 bubnmorexa [JOK
Cuna Jlopenna. PaGoTa cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas uHAyKus. [lotok

6 BEKTOpa MarHuTHOM uHaykuu. I1C 1

WHIYKIWA. 3aKOH 3JIEKTPOMarHUTHOM



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

nHaykunn Papanes

JlaboparopHas paboTa
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOM UHITYKIIHH»

bu6muoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIICHHE
camouuaykiuu. 3JC caMOUHTyKIIUH.
DHeprusi MAarHUTHOTO TOJIsL KATYLIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

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

TexHuuecKkre yCTpomcTBa U UX
MIPUMEHEHUE: TIOCTOSTHHBIE MarHUTHI,
3JEKTPOMATrHUTBHI, JIEKTPOBUTATEb,
YCKOPHUTEIIU 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS TIeYb

10

O6o0maromuii ypok «MarHutHoe
moJie. DJICKTPOMAarHUTHAS WHITYKIIASDY

bu6muoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Konrtponsnas pabota o teme
«MarsuTHoOe noe.
DJeKTpOMarHuTHasi MHIYKLINS

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

12

CB0OOIHBIE MEXAHUYECKIE
Kosebanus. ['apMoHHUYecKue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHX KOJICOaHUIA.
[IpeBpanienue suepruu

bu6muoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«MccnenoBanue 3aBUCUMOCTH
neproja MallblX KoneOaHuil rpy3a Ha
HUTH OT JJTUHBI HUTH M MAcCChI TPY3a»

14

Konebarenbuplit koHTYp. CBOOOAHBIE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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AJIEKTPOMAaTrHUTHBIE KOJIeOaHusI B
UJeaIbHOM K0JIeOaTeTbHOM KOHTYpE.
AHANOTHUS MEXTYy MEXaHUUECKUMH U
ANEKTPOMArHUTHBIMH KOJIEOaHUSAMHU

15

®opmyna Tomcona. 3aKkoH
COXpaHEHHUS SHEPTHH B UICATTLHOM
KoJe0aTeTbHOM KOHTYPE

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

16

[IpencraBnenue o 3aTyXarOUUX
KosieOaHusX. BeIHYXIeHHBIC
MeXaHHYeCcKHue Kojebanus. Pe3oHanc.
BI)IHY)KI[GHHI)IG BJICKTpOMaFHI/ITHI)IG
KoJeOaHus

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsiii Tok. CHHYyCOUJAIbHBIN
MepeMeHHbINH TOK. MOITHOCTh
MEPEMEHHOI 0 TOKa. AMIUTUTYAHOE U
JEHCTBYIOIIIEE 3HAYCHHUE CUIIBI TOKA U
HaIpPsSHKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso,
nepeaava u norpedieHue
JJIEKTPUYECKON SJHEPTUU

19

Y CTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE HIIEKTPUUYECKOT 0 3BOHKA,
reHeparopa epeMeHHOTro TOKa,
JIMHUM 3JIeKTponepeaady

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

20

DKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynpTypa ucnonp3oBaHus
3JIEKTPOIHEPT U B IOBCEIHEBHOM
KU3HH



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

Mexanudeckue BOJIHBI, YCJIIOBUA
pacmpoctpanenus. [lepuon. Ckopocth

but6mmoreka [IOK

21 pacrpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepeuHsle ¥ MPOAOIbHBIE BOJTHBI
29 3ByK. CKOpOCTBh 3ByKa. [ poMKOCTH bu6nmoreka [JOK
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTs. [llkana bubmmorexa LOK
https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[TpuHIHITEI paTUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBs13u. Pagnosokanus
o5 Konrponsnas padora «Konebanus u bubmmorexa [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamonrHeHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpeLeE. bubmuotexa [JOK
ToueuHslii ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHne cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenue bubmorexa LIOK
N https://m.edsoo.ru/ffOcd4e0
n300pakeHUi B IUIOCKOM 3epKaje
[Ipenomnenue ceera. [TonHoe
)8 BHyTpeHHee oTpaxkeHue. IIpenenbHbii bubnmorexa [JOK
YIOJI IOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTPAKEHUS
29 JlaboparopHas pabota «3mepenue bu6nmoreka [JOK
MoKa3aTeJisi MPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ff0cd67a
30 JIunssel. [TocTpoeHne n300paxeHwid B bu6nmoreka [JOK



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
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd67a

nH3e. PopmyIia TOHKOM JIMH3HI.
YBenanyeHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JIaGoparopHas paboTa

31 «HccnenoBanue cBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus cBeta. Cl10XXHBII cOCTaB
39 6enoro cseta. Lger. JlaboparopHas
pabota «Habmonenue aucnepcun
CBETa»
33 Wurepdepennus creta. Judpaxims bubnuorexa LIOK
ceera. JluppakuroHHas pemeTka https://m.edsoo.ru/ff0ced22
P p
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOphI U yCTPOICTBA U
yCJ0BUS UX 0€301acHOro MPUMEHEHHUs
I'paHuIBl TPUMEHUMOCTH
36 KJ1accuueckoil mexanuku. [loctynarsl bu6nmoreka [JOK
CIielIMaIbHON TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. Eub OK
nOIMOTEeKA
37 3ameneHue BpEMEHHU U COKpallleHUe 1
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJIbC PEIITUBUCTCKON Eub OK
. nonnoTeKa
38 gacTuibl. CBS3b Macchl ¢ YHEPTUeH 1 1
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPIUsl MOKOs
Kontponbhas padota «OnrTHka. BuG OK
. noInoTeKa
39 OCHOBBI CTICITHATIBHON TEOPHUH 1

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyina [Inanka. DHeprus

bu6muoreka [IOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTkpbITHE U UCCIIEIOBAHUE Bu6 1IOK
nOIMOTEeKa
41 .0 A.T.
porosdpexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodrddexra. YpaBHeHUE
42 SﬁHmTegl)Ha H(if)lq)(bOTOE)(b(;@)eKTa bubmmorexa LOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gporosdpexra
Hasnenne cpera. OnbiTel 11. H.
43 JleOGeneBa. XUMHUYECKOE ICHCTBUE bubmorexa IOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
MPaKTUYECKOe MPUMEHEHHE:!
44
(dhoToseMeHT, (HOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenue 3aga4 no reme «3JI€MEHTBI but6mmorexa [IOK
KBAHTOBOM OITHUKM https://m.edso0.ru/ff0d0302
Monpens atoma Tomcona. OTBITE
46 Pezepdopna o paccessHIIO 0-4aCTHIT bubmorexa LOK
peOP p ’ https://m.edsoo.ru/ff0d091a
[InanerapHas MOz€EINIb aTOMa
bu6muorexa [IOK
47 ITocrynater bopa
y p https://m.edsoo.ru/ff0dOafa
Nznyyenue u nornomenne GoToHOB
48 TIpH TIEPEeX0Ie aToMa C OJHOTO YPOBHS bubmorexa [JOK
P P . yp https://m.edsoo.ru/ff0d0afa
SHEPruu Ha JIpyroil. Buasl ciekTpos
BomnHoBbIe cBOMicTBa YacTull. BoIHEI
. bubmuorexa [JOK
49 ne bpoits. KopryckymnsipHo-

BOJTHOBOM qyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXKICHHOC N3JITYUYCHUC

50

OTkpbITHE paTuOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpenenenuo coctapa

PaaruOaKTUBHOI'O U3JTYYCHUA

bu6muoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6era-, raMmma-
n3nydeHus. Biusinue
PaaMO0aKTUBHOCTHU HA KUBBIC
OpraHU3MBbI

52

OTKpbITHE POTOHA U HEUTPOHA.
Nzotonsl. Anbha-pacmna.
DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'amma-usinyuyeHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3U HYKJIOHOB B sIIPE.

S nepHblie peakuuu. SnepHbli
peaktop. [Ipo6iembl, IEpCIEKTUBHI,
9KOJIOTUYECKUE ACTIEKTHI SICPHON
SHEPTeTUKU

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHble YacTUllbl. OTKphITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
PEruCTpaIfy JIEMEHTAPHBIX YaCTHII.
Kpyraslii cton «PyH1aMeHTalbHbIE
B3auMoaeiicTeug. EquHCTBO
(bU3UYECKON KapTUHBI MUPa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Dransl pasBUTHA aCTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHE aCTPOHOMUH. Bug
3BE3qHOTO Heba. Co3Be3ausl, spKue
3BE3/1bl, IUIAHETHI, UX BUJIMMOE
nerkenne. CoHeyHas cucTeMa



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

56

Counnrte. CoHeuHast akTUBHOCTD.
NcTtounuk sHeprun ConHua u 3BE311

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOM
MoclieIoBaTeNbHOCTU. BHYTpeHHee
ctpoenue 38&31. COBpeMEHHbBIC
MPEACTaBICHUS O MPOUCXOKIACHUU U
sBomtounu CoJiHIA U 3BE3]T

58

Mineunsbiit [1yTe — Hamma ["anakTuka.
Tlonoxenue n nuxenue CoitHIIa B
lNanmakruke. ['anmakTuku. Y€pHbie
JIBIPBI B SIPAX TATaKTHK

59

Bcenennas. PasOeranue rajakTuk.
Teopust bosbiioro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

HepCIJ_IeHHLIC HpO6JICMBI ACTPOHOMUU

61

KoHnTtponbHas paboTa «IeMEeHTHI
aCTPOHOMMUU U aCTPOPUIUKID)

62

O6o6maromuii ypok. Pois ¢usuku u
aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
yeJioBeKa

63

O60o6mmaromuii ypok. Pois u Mecto
(GU3UKH ¥ aCTPOHOMUH B
COBPEMEHHOW HAy4YHOU KapTHHE MUPA

64

O6o0marommii ypok. Posb




¢uznueckoit reopun B GOpMHUPOBAHUU
MIPECTaBICHHA 0 (PU3HIECKOM
KapTHHE MHpa

O606maromuit ypok. Mecto
(bU3MIeCKON KapTUHBI MHpPa B 00IIIEM
PAIy COBPEMEHHBIX €CTCCTBEHHO-

65

HAay4HBIX IIPEICTABICHUN O IPUPOLE

66 PesepBHbIii ypok. MaruutHoe mnoie.

BHeKTpOMaFHI/ITHaH HHAYKIOUA

Peseprubiit ypok. Ontrka. OCHOBBI
67 CHEeHATBHON TEOpUH
OTHOCHUTEJIBHOCTH

Pesepnbiii ypok. KBantoBas ¢usuka.
68 DJIeMEHTHI aCTPOHOMHUU U

acTpopU3UKH

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOT'PAMMBbBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeIHero 001ero odopa3oBanus

10.1

JleMoHCTpHpOBaTh Ha TMpUMEpax poidb U MecTo (u3uku B
(hopMUPOBaHHM COBPEMEHHOW HAyYHOW KAapTHUHBI MHpA, B Pa3BUTHU
COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIbHOCTH

monen

10.2

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YUEHHBIX (PU3MUYECKUX MOJIEICH:
MaTepuajbHas TOYKAa, WHEpLMaJbHAas cUCTEeMa OTcuéra, aOCOIIOTHO
TBEPAOE TENO, UACABHBIN T'a3; MOJENIN CTPOCHMS Ia30B, KUAKOCTEN U
TBEPABIX TE€J, TOUYEYHBIM SJIEKTPUYECKHM 3apsl — MpU PELICHUH

(bl/ISI/ILICCKI/IX 3aga4

10.3

Pacno3naBaTh ¢uzudeckue sBICHUS (MPOIECCh) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KHHETHUYECKOW Teopuu
CTPOGHHS BellecTBA M  OJEKTPOJAMHAMHUKU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBIKEHHE, CBOOOTHOE IMaJleHHe
Ted, ABUXKEHHE MO OKPYXKHOCTH, WHEpIUs, B3aUMOACIHCTBUE TeT;
nupdys3us, OpOyHOBCKOE IBIKEHHE, CTPOCHHE JKUIKOCTEH W
TBEPABIX TeJ, M3MEHEHHEe O00ObEéMa Tel TMpU  HarpeBaHUU
(oxJaXkaeHuM), TEIUIOBOE pABHOBECHE, HCIApEeHUe, KOHIEHCAIUS,
MJIaBJICHUE, KPHUCTAJUTU3allUs, KWUIICHHE, BJIAXHOCTh BO31yXa,
MOBBIIIIEHHUE JABJICHUSI Ta3a MPU €r0 HarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXIYy IapaMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax;

QJICKTPpU3aluA TCI, B3aNMO/ICHICTBHE 3apAa10B

10.4

OnuchiBaTh MEXaHHYECKOE JBWIKEHWE, HCTONB3ysad (U3HUUYECKUE
BEJIMYUHBI: KOOPJIMHATA, MYTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CWIa, WMIYJbC Tella, KUHETUYEeCKas JHEprus,
MOTEeHLIMAJIbHAs JHEepPrusi, MeXaHudeckas paboTa, MexaHHYecKas
MOIIHOCTb; TIPY OMUCAHUH MPABUIBLHO TPAKTOBATh (PM3MUECKUNA CMBICI
WCIONIb3YEMBIX BEIIMYMH, MX O0O3HAYEHUS M EAWHUIIBI, HAXOAHUTh
(bopMyIIbl, CBSI3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIIUYUHY C APYTUMHU

BCINM4YnHaMun

10.5

OnuceIBaTh HN3YYCHHBIC TCIIJIOBLIC CBOMCTBA T€II M TEIJIOBEIC




SBIICHMS, UCHOJIb3Yd (U3MYECKHE BEJIMYMHBL: JaBJIE€HUE rasa,
TeMIlepaTypa, CpeaHssi KHUHETUYecKass DHEpPrusi XaoTUYECKOIo
JIBUKEHHUS MOJIEKYJ, CpeIHEKBaJpaTHUYHasi CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTHl, BHYTPEHHss dHeprus, paborta Trasa,
KO3((UIUEHT TMOJEe3HOro JEHCTBUS TEIUIOBOIO JBUTATeNs; IpH
ONMCAaHUU MPaBUIBHO TPAaKTOBATh ¢buznueckuit CMBICII
UCHOJBb3YEMBIX BEIMYMH, MX O0O3HAUEHUS M E€AMHMIbI, HAXOAMThb
(b opMyJIbI, CBSI3bIBAIOIINE JAHHYIO (PH3UYECKYIO BEJIMYUHY C APYTUMHU

BCIIMYHMHaAM

10.6

OnuceiBaTh H3y4YEHHBIE DJJIEKTPUUECKHE CBOWCTBA BEIECTBA H
ANIEKTPUUYECKUE  SIBJICHUS  (NIPOLECCHI), HUCTHONB3Yysd (HU3HUUECKUe
BEJIMYMHBIL: NIEKTPUYECKUI  3apsl,  DIEKTpUYECKOe  IMIOJIE,
HaIpsDKEHHOCTh  TOJIS, IOTEHLMAJ, pPa3HOCTh IOTEHUUAJIOB; IMpU
OINMCaHWH MPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICI HCTIOIB3YEMBIX
BEJIMYMH, HUX OOO3HAUeHMs]I M €AMHHUIBL, YKa3blBaTb (OPMYIIbI,
CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMH

BeIM4YnHaMun

10.7

aQHAIM3UPOBATh (U3MYECKHE TIPOIECCHl W  SBIICHUSA, HCIOJIB3YS
(bu3MYecKre 3aKOHBI M MPUHITUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, Il
u |1l 3akonbl HploTOHA, 3aKOH COXpaHEHHUS MEXaHHYCCKOH JHEPIHH,
3aKOH COXPaHCHMsI MUMITYJIbCA, IPUHIIMI CYIIEPIO3UIIMHA CHJI, TTPHHIIUIT
paBHOMpABUsS HWHEPUHUAIBHBIX CHUCTEM  OTCUY€Ta; MOJICKYJISIPHO-
KHHETUYECKYI0 TEOPHIO CTPOCHHS BEIECTBA, ra30BbIC 3aKOHBI, CBS3b
CpelHeld KUHETHMYECKOW SHEPrud TETUIOBOTO IBUKCHHS MOJIEKYN C
a0COJIOTHOW TeMImepaTypoil, MEpBbId 3aKOH TEPMOJWHAMUKHU; 3aKOH
COXpaHEHHS DJICKTPHUECKOTO 3apsaa, 3akoH Kynmona, mpu >ToM
pasnuyYaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE

BBIp)KEHUE U yCIOBHUs (TPAHHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC NPUHIMIBI JCHCTBUS MAalIMH, NPHOOPOB U
TEXHUYECKUX YCTPOWMCTB; pa3IuYaTh YCJIOBUS HX 0€30IacHOro

HCIIOJIB30BaHHUA B HOBCCHHCBHOfI KHN3HU

10.9

BrimongaTe SKCIICPUMCHTEI IO UCCIICAOBAHHIO (bHSI/I‘—ICCKI/IX SIBJIEHUU U
MIPOLIECCOB C UCIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUN; TIPH
sToM (opmynupoBaTh MpobieMy (3amady) W THIOTE3Y Y4YeOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEIJIOKECHHOTO

000pyA0BaHuUs, TPOBOAUTH OTBIT U (HOPMYITHPOBATH BHIBOIBI

10.10

OCYH_ICCTBJ'IHTB npAMBIC W KOCBCHHBIC HU3MCPCHUSA (bHSH‘ICCKI/IX

BCIIMYHH, IIpU 3TOM BLI6I/IpaTI> OIITHUMAJIBHEINA CHOCO0 H3MCPCHUA U




HCIIOJIB30BaTh H3BECTHHIC METO/bI OLICHKN HOFpeIHHOCTeﬁ I/ISMCPGHI/Iﬁ

10.11

HccnenoBaTe 3aBUCUMOCTH MeXAy (GHU3NYECKUMHU BEJIUYMHAMH C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHMI; NpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl IOJYYEHHOW 3aBHCHUMOCTH
(Gu3n4ecKux BEIMYUH B BUJE TaOIUL U TPaUKOB, J1€1aTh BHIBOJIBI 11O

pe3yJibTaTaM UCCIIEAOBAHUA

10.12

Cobmroate mpaBwia 0Oe3omacHOro  Tpyda HpU  MPOBEICHUU
UCCEeIOBaHUII B  paMKax y4eOHOTO SKCIIepUMEHTa, Y4eOHO-
HCCIIEeIOBATEIbCKOW M TMPOEKTHOW JAEATEIbHOCTH C HCIIOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOro 000PYI0BAHUS

10.13

10.14

Pemate pacuérHble 3a7a4M C SIBHO 33aHHONW (PM3NYECKON MOJEIBIO,
UCHOJNb3ysd (U3UYECKUE 3aKOHbl M TNPHUHIMIIBL, HAa OCHOBE aHaIU3a
yCIOBHUA  3a/Ja4d  BBIOMpaTh  (PU3MYECKYIO MOJENb, BBIACIATH
¢u3nveckre BeTUYMHBI U (POPMYIIBI, HEOOXOIUMBIE il €€ pelieHHUs,
MIPOBOJUTH PACUYETHI U OIICHUBATH PEALHOCTH MOJyYEHHOTO 3HAUCHHUS
(hU3HUECKON BEIIMYUHBI

Pemrate  kadecTBeHHBIE ~ 3aJadd:  BBICTPaWBaTh  JIOTHYECKHU
HETPOTHBOPEYMBYIO LIEMOYKY PACCYKICHUN C ONOPON Ha M3Y4YCHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (bmnqecxne SIBJICHUS

10.15

Hcnonws3oBath Tpu  pemieHUH  YYEOHBIX 3a7a4  COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTMHM [UIsl TOUCKA, CTPYKTYpUPOBAHMUS,
MHTEpIIpETallMl W TPEACTaBICHUsS y4eOHOW M Hay4HO-TIOMYJISIPHOU
uH(pOpMallUY, MOTYYEHHOW M3 Pa3INMYHbIX MCTOYHHUKOB; KPUTHYECKU

AHAJIM3UPOBATDH ITOJTYy4aCMYHO I/IH(bOpMaI_[I/IIO

10.16

[IpuBoauTh mpHUMEpHl BKJIala POCCUUCKUX U 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIErO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUSA MO (U3UKE B IOBCETHEBHOM
KHM3HM JUIs1 oOecrieyeHns 0€301acHOCTH IPpU 0OpalleH!H ¢ pudopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, MJIi COXpPAaHEHMs 370POBbS U

COOTIOICHHSI HOPM KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cperie

10.18

PaGoTaTh B rpyIIe ¢ BHINOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH,
MJIaHUPOBAaTh  pabOTy  TPYIIbI, PANHOHATBLHO  PaCHpeIeNiaTh
00SI3aHHOCTH U IUIAHUPOBATh JCSATEIBHOCTh B HECTAHAAPTHBIX
CUTyalUsAX, aJC€KBATHO OLIEHMBATh BKJaJ KaXIOr0 W3 YYaCTHUKOB

I'PYIIIbI B pELIEHNUE pacCMaTpUBaEMOM MpoOIeMbl




11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeIHero 001ero odopa3zoBanus

111

JleMOHCTpHpOBaTh HAa TNpUMEpax poidb W MecTo (u3uku B
(hOopMHUPOBaHHH COBPEMEHHOW HAyYHOW KApTHUHBI MHPA, B PA3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUM, B MPAKTUYECKON AEATECIBHOCTH

JIIOJIEH, IEJIOCTHOCTD U €AMHCTBO (PU3NYECKOM KapTUHBI MUPA

11.2

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YUYEHHBIX (PU3MUYECKUX MOJIEICH:
TOYEYHBIN DICKTPUYECKUH 3apsij, ANepHAs MOJENb aToMa, HyKJIOHHAs

MO/IeSIb aTOMHOTO si/ipa MpH peleHnH PU3nIecKux 3aaau

11.3

Pacno3naBate (usnueckue siBjaeHus (mporecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJICKTPOJAMHAMUKA W  KBAaHTOBOW  (DU3UKU:
AJIEKTPHYECKAsT MPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XHUMHYECKOE,
MarHWTHOE  JICUCTBUS  TOKa, B3aUMO/ICIICTBHE MarHuTOB,
AJIEKTPOMArHUTHAsl WHAYKIUSA, JEHCTBUE MArHUTHOTO TIOJI Ha
MPOBOJHUK C TOKOM W JBWXKYIIMHCS 3apsj, 3JIEKTPOMAarHUTHBIC
KoysieOaHWsT W BOJHBI, MPSIMOJHMHEHHOE pAacCIpOCTPAaHCHUE CBETa,
OTpaXKeHHe,  TpeIoOMIICHHUE, UHTephepeHIus,  audpaknus U
MOJIIpU3alivsl CBETA, JAUCTIEPCUST CBEeTa, (POTOIEKTpUIecKuil dhdexT
(poroaddekrt), cBeToBOE MaBICHHE, BO3SHHUKHOBEHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAass M  HCKYCCTBEHHas

pPaauoaKTUBHOCTD

114

OnuceiBaTh UW3YYCHHBIE CBOWCTBA  BemIeCcTBa  (IIEKTPUYECKUE,
MarivuTHBIC, ONITHYCCKUC, BJICKTPHUYCCKYIO IMPOBOAMMOCTDL PAa3JIMYHBIX
Cpea) © DICKTPOMArHUTHBIC SBJIICHHSI (TPOIECCHI), HCIOIB3YS
¢du3nveckne  BEJIMYUHBI:  DJIEKTPHUUYECKHHA  3apsi, CHjia  TOKa,
ANEKTPUUYECKOE  HAIPSHKEHHE,  AJIEKTPHYECKOE  CONPOTUBIICHUE,
pasHocth noteHimanoB, J/IC, paboTa TOka, MHIYKIMS MarHUTHOTO
nojisi, cwia Awmrmepa, cwia JlopeHna, HWHAYKTUBHOCTh KaTYIIKH,
SHEprus AJICKTPUUECKOT0 M MArHMTHOTO TOJICH, MEpUoJl W 4YacToTa
KoseOaHuil B KoJebaTeIbHOM KOHTYpE, 3apsil M CHJIa TOKa B TpoIiecce
TapMOHUYECKHX  OJJEKTPOMArHUTHBIX  KOJEOaHMIA, tboxycHoe
paccTossHMe W ONTHUYECKash CWJIa JIMH3bI, MPU ONWCAHUW TMPABHIBHO
TPAaKTOBATb (bI/ISI/I‘ICCKI/Iﬁ CMBICJI  HUCIIOJIB3YCEMbIX BCJINYHH, nux
00O3HAueHWsI W EIWHUIBI;, YKa3bBaTh (OPMYJIBI, CBSA3BIBAIOIINE

JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMH BEJIMYMHAMHU
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OnwuceIBaTh N3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLUECCHI, UCIIOJIb3Yys
(bI/ISI/I'—IeCKI/Ie BCJIIMYMUHEBIL. CKOPOCTH JJICKTPOMAarHMTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBCTA, OHCPIrUd U HMIIYJIbC (I)OTOHa, nepruong
mojrypaciaga, O9SHEprud CBA3M ATOMHBIX AACP, IIpHU OIMCAaHUHU
IIPpaBUJIbHO TPAKTOBATH (bHSI/I‘IeCKI/Iﬁ CMBICJI UCITIOJIB3YCMbIX BCJIIMYMH,
UX 00O3HAYCHUS H CAWHUIIBI; YKa3bIBATb (I)OpMy'HLI, CBA3BIBAIOIINEC
JAaHHYIO (I)I/I3I/ILICCKyIO BCIIMUUHY C APYI'UMHU BCINYNHAMU, BBIYHUCIIATH

3HAa4YCHHC (1)I/I3I/I‘ICCKOI>'I BCJINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TPOLECCHl U  SBICHUS, HCIIONIb3YS
¢usnyeckue 3aKOHbl M NpUHUOUIBL:  3akoH OMa, 3aKOHBI
MIOCJIEIOBATENILHOTO W MApaJUIENbHOIO COEAUMHEHMSI ITPOBOJHUKOB,
3aKkoH [[xoynsa — JleHna, 3aKOH 3J€KTPOMArHUTHOM MHIYKIIMH, 3aKOH
MIPSIMOJIMHENHOI'O pacpOCTPAaHEHUs] CBETA, 3aKOHBI OTPAaXXCHUsI CBETA,
3aKOHBl  IPEJIOMJIEHUS  CBETa, ypaBHEHUWE OWHIUTEHHa A
dboToadderTa, 3aKOH COXpAHEHHUS DHEPrUU, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXpaHEHUs DJIEKTPUUYECKOro 3apsla, 3aKoH
COXpaHEHHUsT  MaccoBOro  4YHcia, MmocTyidaTel  bopa,  3akoH
paAMOaKTUBHOIO pachaja; IpU 3TOM pa3jinyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE U YCIOBUS

(TpaHMIBI, 001aCTH) TPUMEHHUMOCTH

11.7

OHpCI[CJ'IHTB HampaBJICHUE BCKTOpPAa HWHAYKIUMH MArdHuTHOI'O IIOJIA

IIpOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIbI HopeHua

11.8

CTpOI/ITB Hn  OIIMCBhIBATHb H306pa)KeHI/Ie, co3gaBacMo€C  IINIOCKUM

3€pPKaJIOM, TOHKOW JINH301

11.9

BBIMONHATE SKCTIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3UYECKUX SIBICHUH U
MIPOLIECCOB C MCIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; TpH
3ToM (QopMyIUpOBaTh MpodieMmy (3aady) M TUNOTE3y Y4eOHOTro
OKCIIEPUMEHTa,  cOOMpaTh  yCTAaHOBKY U3  MPEJIOKCHHOTO

000py10BaHUs, IPOBOAUTE OMBIT M (HOPMYITUPOBATH BHIBOJIBI

11.10

OCYU.IGCTBJI}ITB IpAMbIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-ICCKI/IX
BCJIMYHH, IIPpU 3TOM BBI6I/IpaTB OIITUMAJIBHEIH CIOCO0 HU3MCPCHHUA U

HUCIIOJIB30BaTh H3BCCTHHIC METO/IbI OLICHKN HOFpeIHHOCTCﬁ I/I3MepCHI/II\/JI

11.11

HccnenoBate 3aBUCUMOCTH (PU3MUYECKUX BEIIMYMH C UCIIOJIB30BaHUEM
IpPSAMBIX ~ M3MEPEHUH; TIpU ITOM KOHCTPYHUPOBATH  YCTAaHOBKY,
(GUKCUpOBaTh pE3yNbTATHl TOJTYYCHHOW 3aBUCHMOCTH (PH3HMUECKUX
BEJIMYMH B BUJIE TaOnUIl U TpaUKOB, J1e71aTh BBIBOABI 110 PE3yJbTaTaM

HUCCIICAOBAaHUA

11.12

CoOmtomaTe mpaBuia 0Oe30macHOro Tpylda NpU  MPOBEICHUU




UccleJOBaHUH B paMKax ydeOHOro SKCIEpUMEHTa, yueOHo-
HCCJIEI0BATEIbCKON M MPOEKTHOMN NESATENIBbHOCTH C UCMOJb30BAHUEM

WU3MEPUTENBHBIX YCTPOUCTB U 1TAOOPaTOPHOTO 000PYI0BAHHUS

11.13

Pemate pacu€THbIe 3amaun ¢ SBHO 3aJJaHHON (DM3MYECKON MOJIETBIO,
UCTONB3ysl (U3UYECKUE 3aKOHBI U TPUHIUIBI, HA OCHOBE aHAIM3a
yCIIOBUSL  3a/lauydl  BbIOMpaTh  (DU3HUECKYIO  MOJENb, BBIICIATH
¢busznueckue BEIUYUHBI U (HOPMYIIBI, HEOOXOUMBIC TSl €€ pelIeHHUs,
MPOBOJIUTH PACUETHI U OLEHUBATh PEATBHOCTH MOJIYYEHHOTO 3HAYEHUS

(hU3MUECKON BETMYUHBI

11.14

Pemate  KkayecTBEHHBIE  3aJauyd:  BBICTpaMBaTh  JIOTMUYECKH
HEIIPOTUBOPEUYMBYIO LIENIOUKY PACCyKIEHHUI C ONOpPOl HAa M3yuYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)H3HHGCKH6 SIBJICHUA

11.15

Hcnonp3oBaTh TOpHM  pelICHHMH YYE€OHBIX 3a1ad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TOHMCKA, CTPYKTYPHUpPOBaHUS,
UHTEPIIPETALIMM U TPEICTABICHUS y4eOHOW M Hay4HO-TIOMYJIIPHOU
nH(pOpMallUY, MOJYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU

aHAJM3UPOBAThH MOyYaeMylo HHPOPMAIIUIO

11.16

OOBSACHITh MPUHIIMIBI JACHCTBUS MAIlMH, TPHOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iauyaTh YCJIOBHUS HX O€30MacHOr0 HCHOJIb30BaHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIala POCCUUCKUX U 3apyOexHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPY KAIOIIEro

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS MO (PH3MKE B IMOBCEIHEBHOM
YKU3HHM JIJI o0ecrieueHns 6€30macHOCTH P OOpaIleHUuH ¢ MpuOopaMu
U TEXHUYECKUMHU yCTPOMCTBaMHM, MJii COXpPAaHEHUs] 3J0POBbSl H

CO6J'IIO,[[CHI/I$I HOPM 5KOJIOTHYCCKOT'O IMOBECACHHUA B Oprn(ammeﬁ cpeae

11.19

PaGotaTh B rpynme ¢ BBINOJHEHHEM DPA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYINNbl,  PAlMOHAIBHO  PACHpeNeNATh
00sI3aHHOCTM M  IUIAHUPOBATh JESTENBHOCTh B  HECTAHJIAPTHBIX
CUTyallUsX, a/JeKBAaTHO OIICHUBATh BKJIAJ KaXIOr0 M3 YYaCTHHKOB

IpYMIIbI B PELIEHHE pacCMaTpUBaeMOi IPo0IIEMBI




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

Kox
pa3aena

Koa nposepsiemoro

IIpoBepsiemblie Y1€MEHTHI COAePKAHUA
JJIeMeHTa

OU3NKA 1 METOJbI HAYYHOI'O ITO3HAHU A

®usuka — Hayka o npupoae. Hayunbie
11 METO/Ibl TTIO3HAHUA OKpYy’Karouero mupa. Poiib
JKCIEpUMEHTA M TEOpPHUH B  IIpoLecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3HKe

MogenupoBanue (pU3MUECKUX SABICHUH U
npoueccoB. Hayunsle runoressl. dusnueckue
3aKOHBl U TeOpUH. I'paHUIBl IPUMEHUMOCTH
1 (buznueckux 3aKOHOB. [TpuHuun
' cooTBeTcTBUs. Ponp u Mecto ¢Qusuku B
(hOpMHUPOBaHMHM  COBPEMEHHOH  Hay4YHOU

KapTHUHBI MHpa, B MIPAKTHYECKOU

NESITEILHOCTH JIOIEH

MEXAHUKA

###HPari#KMTHEMATHUKA

MexaHuueckoe nBuxenue. OTHOCUTEIBHOCTD
2.1.1 MEXaHUYECKOro aBmkeHna. CucreMa OTcUéTa.

Tpaexropus

2.1

[Tepemernienne, CKOpOCcTh (CPEaHAST CKOPOCTh,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
2.1.2 MaTePHAILHOM TOYKH, WX IMPOCKIMH Ha OCH
CHCTEMBbI KOOD/IMHAT. CrnoxeHue

MIEPEMEILEHUI U CII0KEHNE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHEHOE JIBWKECHUE. ['paduxu
2.1.3 3aBUCUMOCTHU KOOpJMHAT, CKOpPOCTH,
YCKOpEHUS, yTH u IepeMEILEHUS

MaTepHaanoﬁ TOYKHU OT BPCMCHU




2.14

CBoOoaHoe majienne. Y CKopeHrue CBOOOTHOTO

naJieHus

2.15

KpuBonunelinoe nBuxeHue. PaBHOMepHOE
JBUYKEHUE MaTepuagbHOM  TOYKH 11O
OKpPYXKHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAas
CKOpOCTb. IIepuon 51 4acToTa.

LleHTpOoCTpEMUTENBHOE YCKOPEHHE

2.16

TexHuueckue yCTpOﬁCTB%lI CIInaomMeTp,
ABVXKCHUC CHapsAa0B, HCIHBIC W PEMCHHBIC

nepeaaiuunu

2.1.7

[IpakTrueckue paboTHI. Nsmepenune
MTHOBEHHOM CKOPOCTH. Uccnenoanue
COOTHOUICHUS MEXKy IIyTSIMH, NPOUICHHBIMU
TEJIOM  3a  IOCJIEJOBAaTE/IbHbIE  paBHBIC
MIPOMEXYTKH BPEMEHH MPU PABHOYCKOPEHHOM
JBIKEHUU C HayaJbHOM CKOPOCTHIO, paBHOM
Hymo. M3ydyeHne NBUKEHHUS LIapuKa B BSI3KOU
xKuakoctu. V3ydeHwe  ABMKEHHUs — Tena,

6pOHIeHHOFO TOPU30HTAJIBHO

2.2

#i#HPari# IMHAMUKA

2.2.1

[Tpunmn OTHOCHUTEIBHOCTHU TIanumnes.
[lepBei 3axkoH Herorona. HMuepuumanbHbie

CHUCTEMEI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHJI

2.2.3

Bropoii 3akoH HbproTOHa 111 MaTepuanbHOU
TOYKH B HHEPIHMAIBHON CHCTEME OTCuéTa
(MUCO). Tpermit 3akon HelooToHa mis

MaTCpHUaAJIbHBIX TOYCK

2.2.4

3aKoH BCECMHUPHOI'O TATOTCHMUS. Cuita TSHKeCTH.

IlepBas kocmuueckas ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUSA
CKOJIBXXCHUA u CHJIa TPCHUA IIOKOH.

Koaddunuent tpenus. Cuiia conpoTUBICHUS




2.2.7

IIpr ABMXKCHUU TEJIA B d)KUAKOCTH HUJIN ra3e

[TocTynaTtenbHOE W BpamiaTeIbHOE JIBHKECHHE

a0CoJIFOTHO TBEPJOTO TeJia

2.2.8

MOMEHT CHIIBI OTHOCHUTEIIBHO OCU BPALLCHMUS.
[Inedo cunbl. YcCioBHsS paBHOBECHs TBEPAOIO
tena B UCO

2.2.9

TexHuueckue YCTpOﬁCTBaZ INOAIIMITHUKH,

ABMXXCHUEC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTrueckue paboTel. V3ydeHne NBMKEHUS
Opycka 1O HaKJIOHHOM IJIOCKOCTH O]
JEMCTBUEM HECKOJIBKMX cwil. MccnenoBanue
3aBUCHMOCTU CWJI YNPYTOCTH, BO3ZHUKAKOIIUX
B JeopMUPYyEMOl TpPYXKHHE W PE3UHOBOM
oOpasnie, OT BEJWYMHBI HUX JedopMaluu.
HccenenoBanue ycioBHii paBHOBECHUS TBEPAOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUSA

2.3

##HPar##H#3AKOHbBI COXPAHEHUN S B MEXAHUKE

I/IMHYJ'IBC MaTCpHaHBHOﬁ TOYKH, CHCTEMBI

2.3.1 MaTepUaNbHBIX ToueK. MMIynbc cuibl H
M3MEHEHHE UMITyJIbCca Tela
232 3akoH coxpaHeHuss wumnyiasca B HCO.
o PeaktuBHOE NBHXKEHUE
2.3.3 PaGora cuibl
2.3.4 MOMHOCT CUJIBI
235 Kunetnueckas sHeprus MaTepuaibHOW TOUKH.
o TeopeMa 0 KWUHETUYECKOM SHEPTUH
[lorenumaneHas osHeprus. I[loreHumaneHas
238 SHEeprus yOpyro nehopMUPOBAHHOM
o npyxkunbl. [loTeHImanpHash SHEpPrus Tena
BOJIM3H MOBEPXHOCTH 3eMIIU
[loTeHumanbHble ¥ HEMOTEHIMAIbHBIC CHIIBL.
937 CBsizb  paboOThl HEMOTEHIUATBHBIX CHJI C

N3MCHCHUCM MEXaHHUYECKOI OHEpTUn

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHWYECKOW YHEPTUn

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
23.9 TexHu4eckue yCTpPOWCTBA: IBUKEHUE PaKeT,
o BOJIOMET, KOTIEp, MPY>KUHHBIN MHUCTOJIET
[Ipaktuyeckue pabotel. HM3ydeHue cCBsI3U
2310 CKOpOCTEH Ten Tpu HEYmpyrom yziape.

HccnenoBanue CBA3HU paGOTLI CHJIBI C

H3MEHECHHEM MEXaHHUYeCKOM OHEPIruu Tejia

MOJIEKVIJIAAPHASA ©®U3UKA U TEPMOAMHAMUKA

3.1

#H#Par###OCHOBbBI MOJIEKVJISIPHO-KUHETUUYECKOM TEOPUN

3.11

OcHoBHBIE HOJIOKEHUS MOJICKYJISIPHO-
KUHETHUYECKOU TEOPHUH. bpoyHoBckoe
nsmwkenue. uddysus. Xapakrep IBUKESHUS U

B3aMMOJCHCTBHUS YaCTHUIl BEIIECTBA

3.1.2

Monenu CTPOCHUS TAa30B, JKUJKOCTEN U
TBépI[BIX TCI u 00BsICHEHHE CBOMCTB

B€IICCTBA HAa OCHOBEC 3TUX MO,Z[CJ'ICfI

3.1.3

Macca wmosekyn. KonuyecTBo — BemiecTsa.

[Toctrosnnas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. llkana remnepatyp Llenscus

3.15

Mopnens  uaeajlpHOrO  rasa. OcHoBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETUIECKON

TCOpHUU UJCAJILHOTI'O I'a3a

3.1.6

AGcomoTHas Temneparypa Kak Mepa cpeaHeit
KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUKCHHUS

yactuil rasza. [llkana temnepatyp KenbBruna

3.1.7

3.18

VpaBuenne Knaneiipona — MeHaeneesa.
3akon JlanbpToHa

l'a3oBeie 3ak0HBI. M30mpoLIECCHl B MACATILHOM
ra3c C IIOCTOSAHHBIM KOJINYECTBOM BEIICCTBA:

u30TepMa, n30Xopa, u30dapa

3.1.9

Texuuueckue yCTpoiicTBa: TEPMOMETD,

OGapomeTtp




3.1.10

[Ipaktuueckue pabGoTsl. M3mepenue macchbl
BO3/yXa B KJacCHOW koMmHare. MccinenoBanue
3aBUCUMOCTH MEXIY ITapaMeTPaMu COCTOSIHUSA

pa3pekeHHOTOo ra3a

3.2

OCHOBbI TEPMOJIMHAMMUWKIA

3.2.1

TepMO,Z[I/IHaMI/ILIeCKaH CHUCTEMA. BHyTpeHHSIH
QHCPIruAa TepMOHHHaMquCKOﬁ CUCTCEMBI H

CIIOCOOBI €€ U3MEHEHHS

3.2.2

KomuuecTBo TemnoTsl u pabota. BHyTpeHHssI

OHEPIrusa OAHOATOMHOI'O UJACAJIBHOIO I'a3a

3.2.3

Buasl Ttemnmomepenauu: TEIIONPOBOIHOCTD,
KOHBEKLIUsA, U3JIydeHHE. TernoéMKOCTh Tena.
ViennbHas TEINIOEMKOCTHL BelecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TCTUJIONICpCaavC

3.2.4

[IepBrlii 3ak0H TepMoauHaMuku. [Ipumenenue
IIepBOro 3aKOHAa TEPMOJIUHAMUKHI K
u3omnpoueccaM. ['paduueckas UHTEpHpeTAIS

paboThl Taza

3.25

Tennosele Mammebl. [IpuHIUMIBEL AeHCTBUA
TeruioBbIX MammH. [IpeobpazoBanus sHepruu
B TemwioBbix MammHaxXx. KoaddummeHt
none3noro  geiictBus  (mamee —  KIIM)

teruioBor MamuHbl. [ukin Kapro u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeobpatumocTs mpouneccoB B MPHUPOJE.
TeruoBele JIBUTATEIIN. OKoJ0rn4ecKkue

HpO6JIeMBI TCIIJIOOHCPICTUKHN

3.2.7

TexHuueckue yCTpoiicTBa: JBUTATEIh
BHYTpPEHHETO Cropasus, OBITOBOM

XOJOAWJIbHUK, KOHIUITUOHED

3.2.8

[IpakTuueckue padotsl. 3mepenue yaenbHOU

TEIUIOEMKOCTH

3.3

##HPar###AI'PEI’ATHBIE COCTOAHUA BEHIECBA. ®A30BbIE

INEPEXO/IbI




3.3.1

[NapooOpazoBanue n KoHIeHcaws. Vicnaperne
U KUIICHUE. VY nenvHas TeIIoTa
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI

KUIICHUA OT JaBJICHUA

3.3.2

AOcCoOm0THAT W OTHOCUTEIbHAs BIIA)KHOCTH

BO3ayxa. HacelleHHbIl nap

3.3.3

TBépnoe TeJIO. Kpucrannuueckue u
amopdHble Teida. AHHU3ZOTPONUS  CBOWCTB
KpPUCTAJLJIOB. Kunkue KpUCTaJUIBL.

COBpCMeHHI)Ie MaTcpuralibl

3.34

[InaBnenue u Kpuctaimuzauus. Y aenbHas

TeruioTa miasiaeHus. CyOaumanus

3.35

VYpaBHeHHe TeII0BOro Oanaxnca

3.3.6

TexHudeckue yCTpPOWCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTHUH
IIOJIy4YEHUSI COBPEMEHHBIX MaTEpPHAIIOB, B TOM

YHUCJIC HAHOMATCPUAJIIOB, 1 HAHOTCXHOJIOTUU

3.3.7

[IpakTrueckue paboTHI. Nsmepenne

BJIA)KHOCTH BO3ayXa

OJIEKTPOIMHAMUKA

4.1

###HPar#t## I JIEKTPOCTATUKA

411

OnexTpuzanus Ten. DIeKTpUUecKuid 3apsaa. [Isa

BUA SJICKTPUYICCKUX 3apsa 0B

41.2

HpOBOI[HI/II(I/I, AUDJICKTPUKU n

NOJIYITIPOBOAHUKHU

413

3aKoH COXpPAaHCHMU:A SJICKTPHUICCKOI'O 3apsaaa

41.4

Bzaumoperictue 3apsnoB. 3akoH Kynona

4.1.5

DnekTpuueckoe  Modie. HanpsoxkéHHocTh
3JIEKTPUYECKOIO T1OJIA. [TpuHDHN
cyneprno3uuuu.  JIMHUM ~ HanpsYKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'0  IIOJIA.

ITorenmuan. Pa3HocTh NOTEHIIUAIOB

4.1.7

HpOBOI[HI/IKI/I 1 JUSJICKTPHUKHU B IIOCTOSAHHOM




JJIeKTpUYeckoM  moisie.  Jluanexktpuyeckas

MIPOHUIIAEMOCTb
DIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCAaTopa.
DHeprus 3apsyKEHHOT0 KOHAEHcaTopa
TexHudeckue  yCTPOMCTBA:  AJIEKTPOCKOIL,
419 JNEKTPOMETP, AIEKTPOCTATUYECKAs 3aIIUTA,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN TPUHTEP
4110 [IpakTrueckue paboTHI. Nsmepenne

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

Ycnopus CyHICCTBOBAHHUA IHOCTOAHHOI'O

421 AJIEKTpUYECKOro Toka. Mcrounuku Toka. Cuna
Toka. [locTostHHBIN TOK
4.2.2 Hanpsixkenue. 3akon Oma 111 yyacTka Lenu
423 DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IEIBHOE
o COIPOTHUBIICHUE BEIIECTBA
424 [MocnenoBarensHOE, napaiesbHoe,
o CMEIIAHHOE COSIMHECHHE MTPOBOTHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jkoys
4.2.5
— Jlenma
4.2.6 MOMHOCTh 3NEKTPUUECKOTO TOKA
anexTpoaBmwkymas cuina (manee — DJIC) m
157 BHYTPEHHEE COMPOTUBICHUE UCTOYHHKA TOKA.
o 3akon Owma miIg 1OJdHOW  (3aMKHYTOM)
aneKTpudecko uenu. Koporkoe 3aMmbikaHue
DJeKTpOHHAs IPOBOIMMOCTH TBEPIBIX
128 METAJUIOB.  3aBHUCHMOCTb  COIPOTHBIICHUS
o METaJJIOB oT TEMIIEPATYPHI.
CBepXxIIpoBOJIUMOCTh
429 DnekTpuueckuii TOK B Bakyyme. CBolicTBa

QJICKTPOHHBIX ITYYKOB




4.2.10

[HonynpoBonnuku. CoOCTBEHHAs! M IPUMeECHast
MIPOBOAMMOCTD MOJIYNPOBOAHUKOB. CBoOMCTBa

p-n nepexoaa. [lonynpoBoIHUKOBBIE TPUOOPHI

4211

ONEeKTpUYeCKUd  TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOLMALUS.

DnexTponaun3

4.2.12

DJIEKTPUYECKUI TOK B rasax.
CaMOCTOSITENILHBIE M HECAMOCTOSTEIbHBIN
paspsn. PaznuyHbie THIBI CaMOCTOSTEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTpOICTBA: aMIIepMETD,
BOJIBTMETP, peocTar, HCTOYHHUKN TOKa,
AJIEKTpOHAr peBaTeNIbHbIE npudopHl,
3JIEKTPOOCBETUTENILHBIE TPUOOPHI, TEPMOMETP
COIIPOTUBJICHUS, BAKyyMHBIN O],
TEPMHUCTOPbI " (oTope3nucTopsl,

HOJ]prOBO,[[HI/IKOBHﬁ Au0o4, raJlbBaHHUKa

4.2.14

[IpakTnueckue paboThL. Nsyuenue
CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC uUCTOYHMKA TOKAa M €ro
BHYTpEHHero comnportusieHus. Habmonenue

AJIEKTPOIIH3a

11 KIIACC

Kon Koanposepsiemoro
pa3aena JIEMEHTA

IIpoBepsiemble 3J1eMEHTHI COAEP:KAHUSA

4

OJIEKTPOIMHAMUKA

##HPar#HH#MATHUTHOE I10JIE. OJIEKTPOMATI'HUTHAA MHAYKIWA

43.1

Ilocrossnable MarHuThbl. B3anMmoneilicTBue

IIOCTOAHHBIX MAarHuTOB

4.3

4.3.2

MaruautHoe Tone. BekTop MarHuTHOMU
uHAyKOud.  [lpuHIMD — cymepro3uiuu.
Jluaun MarauuTHOM wuWHAYKHUU. Kaptuna

JIMHUM  MAarHATHOW  MHAYKUMHA  TOJA




IIOCTOSTHHBIX MarHuToB

MarauTHOE T0J€ MPOBOJHHUKA C TOKOM.
Kaptuna nuHMI 1OAS JJIMHHOTO IPSIMOIO

IMPpOBOAHUMKA M 3aMKHYTOI'O KOJIBLCBOI'O

433 MPOBOJIHUKA, KAaTYIIKH C TOKOM. OIBIT
Opcrena. BzaumoneincTBue NpoBOAHHUKOB C
TOKOM
4.3.4 Cuna Amriepa, €€ MoJlyJib M HAaIlpaBJICHUE
Cuna JlopeHiia, €€ MOJIyJIb U HallpaBJICHHUE.
JIBrokeHue  3apsKEHHOM — 4acTULbl B
4.3.5 OJTHOPOJHOM MAarHMTHOM Tmone. Pa6ora
cunbl JIopeHa
4.3.6 SIBneHue 2IeKTPOMAarHUTHON UHAYKIUU
437 [Torok BEKTOpa MArHUTHOM UHIAYKLIMU
OJ1C unayKkiuu. 3aKOH 3J€KTPOMarHUTHOU
438 unaykunu Papanes
BuxpeBoe nsnexkrpuueckoe mnone. IIC
WHIYKIUA B TIPOBOJHUKE, JIBUKYIIEMCS
439 TIOCTYTIATENIBHO B OJHOPOJIHOM MAarHUTHOM
noie
4.3.10 [IpaBuno Jlenia
NHnyKTUBHOCTD. SIBIIEeHME CaMOMHIYKLUH.
43.11
S/1C camouHyKIMU
DHeprusi MarHUTHOTO TOJs KaTyIIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHuTHOE T0JIe
TexHuueckne  yCTpOWMCTBA:  IMOCTOSIHHBIC
MarHuThbl, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOIBUTATEIb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHLI, UHIYKIIMOHHAS TIeUb
IIpakTueckue paboTHlL. N3yuenue
4315 MarHuTHOTO TOJs KaTyIIKd C TOKOM.

Hccnegopanue JeHCTBHS  MOCTOSHHOTO

MarHuTa Ha paMKy C TOKOM. HccnegoBaHue




SIBJICHUS 3JI eKTpOMaFHHTHOﬁ UMHAYKIOUHA

KOJIEBAHUA 1 BOJIHBI

5.1

#HPartHH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

KonebarenbHass cucrema. CBOOOIHBIE
konebanusa. [apMoHmueckue KojeOaHus.
[lepuon, uacrora, amrmmutyga ©u (¢asa

KoJIeOaHui

5.1.2

[IpyxuHHBIA MasgTHUK. MaTtemMaTudeckuid

MasATHHUK

5.1.3

VYpaBHEHHE TapMOHHMYECKHX KOJeOaHMi.
Kunematuueckoe Hu IUHAMHAYECKOE

OIMCAaHUE KOIeOaATENbHOr0 IBUKEHUS

5.1.4

[Ipespamenue SHEpruu npu
rapMOHMYECKUX  KojeOaHusx.  CBsa3b
aMILIATY b Kose0aHui HUCXOJIHON
BEJIMYMHBI C aMIUIMTyJaMu KojieOaHui eé

CKOpPOCTH M YCKOPEHHUS

5.15

Konebarensusiit  koHTYp.  CBOOOAHBIE
JIEKTPOMarHUTHBIE Kosie0aHus B
UACATBHOM  KOJICOATEJIbHOM  KOHTYpE.
AHanoruss MeXIy MEXaHHUYeCKUMU U
AJIEKTPOMAarHUTHBIMU KOJI€OaHUSAMHU.

®opmyna Tomcona

5.1.6

3aKOH COXpaHEHHUsS 3HEPIUU B UACAIBHOM

Koje0aTeIbHOM KOHTYpE

5.1.7

BriHyKeHHBIE MEXaHHUeCKHe KojeOaHusl.
Pe3onanc. Pe3onancHas KpUBas.
BriHyX1eHHBIC 3JICKTPOMATrHUTHBIC

KoJIeOaHus.

5.1.8

[lepemennbii  TOK.  CHHYCOMJAIbHBIN

IIEPEMEHHBIN TOK.

5.19

MomHocTb IIEPEMEHHOI0 TOKA.
AMIIIUTYHOE W JEUCTBYIOLIEE 3HAUYECHUE

CHJIbI TOKA U HAIIPAKCHUSA




5.1.10

Tpanchopmarop. [IpousBoacTso, nepenaya
U NOTPeOJICHUE DIEKTPUYECKON SHEPrum.
DKOJIOTUYECKHE PUCKU MPU MPOU3BOJICTBE
JIEKTPUYECKON JHEPIUH. Kynberypa
UCIIOJIb30BaHUS IEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue yctpoiictBa: ceiicmorpad,
INEKTPUYECKUI 3BOHOK, JIMHUU

QJICKTpOoIICpCaayd

5.1.12

[Ipaktnueckne pabotel. HccnemoBanue
3aBUCHUMOCTH IE€pHOJa MajblX KojeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMeHHOTO TOKa B
LENU W3 TOCJIEN0BAaTENbHO COEIUHEHHBIX

KOHJIEHCATOPa, KaTyIIKU U PE3UCTOpa

5.2

#HPartHHH#FMEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHbBI

521

Mexannueckue BOJIHBI, YCIIOBUS
pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHuss W JUIMHA  BOJIHBIL

HonepeqHHe H IPpOAOJIbHBIC BOJIHBI

5.2.2

#H##Par#H## Narepdepenuus u audpakius

MEXaHHNYECCKHNX BOJIH

5.2.3

3Byk. CKOpOCTh 3ByKa. I'pOMKOCTB 3BYyKa.

Bricora Tona. TemOp 3ByKa

524

3.HCKTp0MaF HUTHBIC BOJIHBI. YcnoBus
HU3JTy4YCHUA QJICKTPOMArHUTHBIX BOJIH.
Bzaumnuas OpHUCHTalsd BEKTOPOB E, Buvo

B BHGKTPOMaFHHTHOﬁ BOJIHC B BAKYyMC€

5.25

5.2.6

CpoiicTBa  3JIGKTPOMAarHWTHBIX  BOJIH:
OTpakeHUe, MpeOMIICHHE, MOJspHU3alus,
mudpakuus, uHTepdepenuus. CKopocTh
ANEKTPOMArHUTHBIX BOJIH

[kana AEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne 37EKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIMIIBI PAagUOCBSI3U U TEJIEBHUICHUS.
Pannonokanus. DNeKTpOMarHUuTHOE

3arpsA3HEHUE OKPYIKAOIIEH Cpebl

5.2.8

TexHuueckue yCTpOWCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, YJIBTPa3ByKOBast
JUArHOCTHKa B TEXHUKE UM MEIMIVHE,
pamap,  paaMONpPUEMHHUK,  TEJIEBU3O0D,

anTeHHa, Tenedon, CBU-neup

5.3

H###HParH#OIITUKA

5.3.1

[IpsiMonuHeiHOE paclpOCTpaHEHUE CBETa

B OJIHOPOJIHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHre cBeTa. 3aKOHBI OTpaXECHUS
ceeta. [loctpoeHre M300pakeHN B TUIOCKOM

3epKase

533

HpeJ'IOMJ'IeHI/IC CBETAa. 3aKOHBI TMPpCIIOMJICHUA
CBCTa. AOCOIIIOTHBIH I1I0Ka3aTeClIb

IIPECIOMIICHUS

5.34

Ioimoe BHYTPCHHEE OTpaXKEHHUE.
[IpenenbHBI yron MOJTHOTO BHYTPEHHEIO

OTpakKeHUS

5.3.5

Hucnepcuss  cera. ClOXHBIH  cocTaB

oenoro ceeta. L{Ber

5.3.6

CoOwuparonie ¥ pacceMBArONINE JIMH3BI.
Tonkas nuH3a. POKYyCHOE pPACCTOSHHE U
ONTUYECKass  CWJIa  TOHKOM  JIMH3BL
[TocTpoenne n300pakeHni B COOUPAIOIINX
U paccenBarouMx JuH3ax. Popmyna
TOHKOM JUH3bI. YBEIWYECHHE, TaBacMoe

JIMH30U

5.3.7

5.3.8

[Ipenensl TPUMEHUMOCTH T€OMETPUIECKON

OIITUKH

Wnrepdepennus  cBera.  KorepeHtHble
HCTOYHHUKH. Ycnous HaOI01eHUS
MaKCHUMYMOB u MHUHUMYMOB B

UHTEPPEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(i)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

Judpaxus CBETA. Hudpakimonnas
peméTka. YciioBue HaOMIOJICHUS TJIABHBIX
5.3.9 MaKCHMYMOB npu MajgeHUN
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(QPAKIUOHHYIO PEIETKY

5.3.10 [Tonstpu3anus cBeTa

TexHuueckue yCTpOMCTBA: OYKH, JIyNa,

¢doToanmapar, NPOEKIUOHHBIA ammapar,

53.11 MHKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, nudpakmoHHas peméTka,
TIOJISIPOH T
[IpakTrueckue paboTHlI. N3mepenne

nokasaress npenomieHus. VcciaenoBanue
5.3.12

CBOWCTB  W300pakeHWiI B  JMH3aX.

Ha6J’IIOI[CHI/IC AUCIICPCHUU CBCTA

BJIEMEHTHI CTIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['paHuIlBl TPUMEHHMOCTH KIJIACCHYECKOU
MEXaHUKH. [TocTynatel TEOpUU
6.1 OTHOCHUTEIIBHOCTH: WHBAapUAHTHOCTh
MOJIYJISI CKOPOCTH CBETa B BaKyyMe,

MIPUHITUTT OTHOCUTEILHOCTH DWUHINTEIHA

OTHOCI/ITCHBHOCTB OI[HOBpCMeHHOCTI/I.
6.2 3amensieHHe BpPEeMEHHM UM COKpalleHUE

JUIMHBI

6.3 DHeprus U UMIYIbC CBOOOIHOM YaCTHIIBI

CBsI3b Macchl C SHEPrHed M HMMITYJIHCOM
6.4 CBOOOAHOM YaCTUIBL. ODHEPrus IMOKOS

CcBOOOIHOM YaCTHIIBI

KBAHTOBAS ©®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OITTUKU

®otonsl. Popmyia Inanka cBsi3u 3HEprun
7.11 ¢doroHa ¢ ero yacToTod. OHeprus u

UMIyJbC (POTOHA




7.1.2

OtkpeiTHe U ucciaegoBanue Gotodddekra.
Omeritet A CroneroBa.  3aKoHBI

dboTorddexra

7.1.3

VYpaBHeHue OHUHIITEHHA IS

dotorddekra. «KpacHas TPaHULIA»

dotorddekra

7.1.4

Hasnenue cBeta. OnbiTel [1.H. JIeGenena

7.15

XHUMHYECKOE IEUCTBUE CBETA

7.1.6

Texnuueckue ycrpoiictBa: (oToreMeHt,
dhoTomaTuuk, COJIHEUHAs Oatapes,

CBETOIHNO

7.2

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTbITE
Pesepdopna o uccienoBaHUIO CTPOCHUS

aToMa. HHaHCTapHaSI MOACIIb aTOMa

7.2.2

[Toctynatet bopa. N3nyuenue u
HOIJIOIIEHHEe  (OTOHOB MpHU  MEepexone
aToMa C OJHOrO YpOBHS OJHEPIHMM Ha
npyroi. Buael cnektpoB. CekTp ypoBHEM

SHEPIHH aTOMa BOAOPOIa

7.2.3

BomnHoBEIE cBovicTBa 4acTul. BOJIHBEI 1€
Bporins. KopnyckynsipHo-BOITHOBOM
nyamusMm. Jludpakuus dIeKTpOHOB Ha

KpHUCTajiax

724

CrnoHTaHHOE U BBIHY>KICHHOC H3JIYUCHHUC.

VY cTpoiicTBO M MPUHIMIT pabOTHI J1a3epa

7.2.5

TexHuueckne yCTpOMCTBA: CHEKTPajbHbBIN
aHaiu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnueckue  pabotel.  HabGmronenue

JINHEMYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl Ha6J'IIOI[eHI/I}I H perucrpanuun

QJICMCHTAPHBIX YaCTUL]




7.3.2

OTKpbITHE  PAaMOAKTUBHOCTH.  ONBITHI
Pesepdopma mo ompenmeneHuio cocrasa
paMoakTUBHOTO  m3iydeHus. CBoiicTBa
anb(a-, 0eTa-, raMMa-m3TyueHus. BriusHue

PaaArOaKTUBHOCTH HaA JKUBBIC OPraHU3MbI

7.3.3

OTKkpbITHE  TPOTOHA U HEUTpPOHAa.
Hyxnonnas mopnens siapa Ieiizenbepra —
WBanenko. 3apsan siapa. MaccoBoe 4uciio

siapa. U3oTorbl

7.3.4

Anbda-pacma. DJIEKTPOHHBIN u
MTO3UTPOHHBIN OeTa-pacma. lMamma-
U3ITy4YEHHUeE. 3aKOH  paauOaKTUBHOTO

pacmana

7.3.5

OHeprus CBA3M HYKIOHOB B  sJpe.

SAnepusie cunbl. Jledekt Macch sapa

7.3.6

ﬂﬂepHBIe pCaKkmuu. I[eJICHI/IC n CHHTEC3

saaep

7.3.7

S nepusrit peaxTop. TepMmosiiepHbIi
cunte3. [IpoOremMbl U  NEPCHEKTUBBI
SIAEPHOM  DHEPreTHKU.  IJKOJOTMYECKUE

aCHEKTHI IEPHON SHEPTeTUKU

7.3.8

DneMeHTapHble  YaCTHIIbI. OTtkpbiTHE
II03UTPOHA. DyHIaMEHTAJIbHBIC

B3aUMOJEHUCTBUA

7.3.9

TexHuueckue  yCTpPOMCTBA:  JO3UMETD,
Kkamepa BwibcoHa, snepHBII peakrTop,

aroMHas OoM0a

7.3.10

[Ipaktnueckue pabotel. HccnemoBanue
TPEKOB YaCTHII (o TOTOBBIM

dhoTorpadusim)

8.1

OJIEMEHTBI ACTPOOU3UKU

Bun 3Bé3gHoro neba. Co3Besnus, sipKue

3Bé3,IIBI, IIIaHETHI, UX BUAUMOC NBUXKCHUC

8.2

Comnueunas cucrema. llmaHeTsl 3€MHOUI




T'pYIIIGI. IImaHeTHI-TUTAHTHI n nux
CIIYTHUKH, KapJIMKOBBLIC IIJIAHCTEHI. Mamngslie

Tena CoJIHEYHOM CUCTEMBI

8.3

Connne, d¢orochepa u  atmocdepa.

CoHeunas akTHBHOCTD

8.4

Hctounuk sHeprun ConHua u 3BE37

8.5

3BE37bI, HMX OCHOBHBIC XaPAKTECPUCTUKU:
Macca, CBETUMOCTh, Pajuyc, TeMIeparypa,
ux B3aMMOCBSI3b. Huarpamma
«CTICKTPAJIbHBIA ~ KJIACC —  CBETHUMOCTBHY.
3BE3abl  IJIABHOM  MOCJIENOBATEJILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTELY IS

3BE3]1] TVIaBHOM MOCJIEI0BATEIBHOCTHA

8.6

##H#Par###BHyTpeHHEE  CTpOEHUE  3BE3.
CoBpemeHHbIE IIPECTABIICHUS 0
npoucxoxaeHnn u somouuu ConHua u

3BE3. DTanbl )KU3HU 3BE3

8.7

Mineunbii  Ilyte — Hama [anaktuka.
CnupanbHas CTPYKTypa lanakTtuku,
pacopeneneHue 3BE3N, Tra3a U IBUIM.
Tlonoxxeune wu gaBmxkenue CoaHIa B
lanaktuke. Ilnockas u  cdepuueckas

NOACUCTEMBI | aJlTakTUKU

8.8

Tunel ramaktuk. PagworamakTku H

KBa3apbl. YEpHBIE ABIPBI B SAPAX TAIAKTUK

8.9

Bcenennas.  Pacmmpenue — BceneHHOM.
3akon XaO06ma. Pasz0Oeranme rajgakTHK.
Bospact u pamuyc BcenenHou, teopus
bonbmioro B3peiBa. Mojenbs «ropsiuei

Bcenennoii». PenukroBoe n3inydeHue

8.10

Macmirabnass  cTpyktypa  BceeneHHo#.
Mertaranaktuka. Hepeménubie mnpoOiaembl

aCTPOHOMHHU
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