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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON pabodeil MporpaMMbl BOCIHUTAHHS H
KOHILIETILIUM TIpernojiaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOLINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHupa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YPOBHE Ha OCHOBE CHCTEMHO-JESTEIIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4YeHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBs3€l (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHusl, TNIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3HMKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHus.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHMM 00 okpykaromiem mupe. [IkoabHBIN Kype GU3NKU — cHCTEeMOOOpa3yomui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHbI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, M3y4aeMbIX XUMHUEH, OHOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIy4YeHHUS HOBBIX MaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMU U JIPYTHUX.
N3yyenue ¢Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydaroImmxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAyYHBIA METOJI MO3HAHUS TPY BHITIOJIHEHUN UMHU YY€OHBIX UCCIIEIOBaHUH.

B ocHoBy kypca ¢u3MKK IS YpPOBHS CpeaHero ooOmero o0pa3oBaHUs
MOJIOKEH pAI HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMUM C HeW MaTepuanl Kypca (QU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
ToJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHAa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIEeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHUM, a Takke OOCYKIEHUS
po6JieM pallMOHAIBHOTO MPUPOOTIONIb30BAHUS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHUpPOBAHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI (PU3NYECKON TeOpuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLIWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, JJIsI OMUCAHUS €CTECTBEHHO-HAyYHBIX SBJICHUN U
MPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN TOJX0/I B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHM3allMMd SKCIEPUMEHTAIBHON JEeSTeIbHOCTH O0YyYaroUIXCs.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJB30BAHHE CHCTEMbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHUYECKUX
MpaKkTUYECKUX padoT. BhiAeneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUISi KOHTPOJIE U  OLEHKH, OCYIIECTBISETCS Yy4YaCTHUKaMU
0o0pa30BaTeNpHOrO IMpollecca HCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAHUS H
ocHalleHus kabunera ¢Qusuku. Ilpm >TOM oOecrieunBaercs OBJIAJACHUE
OOyYalOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEpPEHUs, HUCCIEIOBAHUS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB 10 MPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHHME YIENSAETCS PENICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3anay. Ilpu 3TOM 11 pacy€THBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCA 3aJlayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TPUMEHSITh U3YYEHHbIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaKk W WHTETpUpYysS 3HAHUS W3
pa3HbBIX pa3nesoB. /[ KauyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
OOBsSICHEHHE TPOTEKaHUs (PU3NUECKUX SIBIICHUH M TMPOIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMH MpPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00I1Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpeIMETHOro KaOuHeTa (U3HKM WIM B YCJIOBHUSIX UHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM HOHKHO OBITH
HEO0OX0aMMOe JIabopaTOpHOE OOOpYAOBAaHWE JJIS BBHITIOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKEe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHcTpallMoOHHOE  00Opy/i0BaHUE (DOPMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3WKE KITIOUYEBBIX JICMOHCTPAIUNA IS
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHHW ©  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcsa. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHUS JIOKHBI OBITH IMOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUJIE [IU(POBBIX J1A0OpPATOPHUIA.

OCHOBHBIMM LEJIIMHU U3y4€HUSI PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBaHue wuHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAyYHOMY
U3YUYCHUIO TPHUPOJIbI, Pa3BUTHE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA M (pOopMUpOBaHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yibTara W3YYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJB30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONM (PUBUKHU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 0OecrednBaeTCsl peleHueM CISAYIOMUX 3a1a4d B

nporiecce u3yueHus Kypca GU3uKy Ha YPOBHE CPETHETO O0IIero o0pa3oBaHusI:



e mpuoOpeTeHne  CUCTEeMBl  3HaHUKH 00  oOmux  (usmyeckux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIOYAst MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHHMH NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHeHHUS (PU3WYECKUX SBICHUW B TPUPOAC H JUISl TPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TIPUHITUIIOB JEUCTBHSI TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS W TIPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpe/IeNICHNUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yNIbTaTa;

e CO3JaHME YCIIOBUH AJI Pa3BUTUS YMEHUN MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HENEIO), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MIO3HAHUSA

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHHS OKPY’KAOILETO
mupa. Ponb DJKCrepuMeHTa M TEOpUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (U3NYECKUX SBICHUM M mporieccoB. HayuHble THUIOTE3BI.
dusnyeckre 3aKOHbI U TEOPUH. ['paHUIIBI MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B GOPMUPOBAHUN COBPEMEHHON HAyYHOW KapTHUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeIHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKHM, MX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIKeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMEeIICHUs
MaTepUabHOW TOYKHU OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHentHoe  aBHKEHHE. [IBHKEHHME  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEayu.

Jlemoncmpayuu

Mogens cucteMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHUS.

HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BPEMEHH IMPH PABHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbroToHa.
HNHepunaibHbIe CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoiut 3akoH HeroToHa
JUIs MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsxkectd. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tperus (mokosi, CKoibxeHus1, kauenusi). Cuna tpeHusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokos. Kosddumument tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne nuHepuuu.

CpaBHEeHHE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHiL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl



N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pEe3rHOBOM 00paslie, OT UX JepopMaiu.

HccnenoBanue yCIOBHM PpaBHOBECHS TBEPAOIO Tela, MMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NmnynsCc MarepuallbHOM TOUYKM (Tena), CHUCTEMbl MaTEpUAIbHBIX TOYEK.
MiynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Hepruss MarepuaibHOW TOYKM. Teopema 00 W3MEHEHUU
KMHETUYECKOU DHEPIUU.

[loreHunanbHas DHEPIusl. IloTreHunanbHas JHEPIUs YIpyro
nedopMupoBaHHOM — mpyxkuHbl.  [loTeHuuManpHass 3Heprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHblE  Ccuibl.  CBs3b  pabOTHI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPIUMM CUCTEMBI TEIl.
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOILOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEeHIHATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHWYECKOW dHEpruu
TeJIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. MogekyasipHast Gu3nKa U TEPMOJIMHAMHUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKECHUS U
B3aMMOJICMCTBUSI YaCTHUI[ BelecTBa. MOJIEIM CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPJIBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temneparypa u e€ nzMmepenue. lllkama temmneparyp
Llenbcus.

Mopens  unpeanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHUYECKOW TEOpPUHM HJCaIbHOrO raza. AOCONIOTHash TeMIliepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIUIOBOrO JBMKeHHMs dactul] rasa. [llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH /lanbToHa. M30mponeccsl B UACATBbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['padguueckoe mpelcTaBlieHHEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPTaHUYECKUX COECTUHEHUN.

OneiThl 10 U PY3UN )KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita lltepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

Onpenenenue Maccsl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHHI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMoanHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cIocO0bI €€ n3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  ra3a. Buasl  Temuonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y ]IeNbHAsI TEIMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpEaaye.

[lonatue 00 aamabaTHOM Tmiporiecce. IlepBbIli 3aKOH TEPMOJMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccaMm. I 'paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMIBI  EUCTBHS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi »HEPrUM B TEIUIOBBIX MamuHax. KoadduumueHt mnosne3noro
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nevctBus TemwtoBod mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMBI TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEH »HEpruy Tejda MPU COBEPIICHWH PpPaOOTHI: BBUIET
npoOku U3 OYTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpruu (TeMrepaTyphl) Teja Ipu Terionepeaaye.

OnbIT 1m0 anuabaTHOMY pacCHIMPEHUIO0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue n xkoHxaeHcauus. Mcnapenue u xuneHue. AOCOIIOTHas U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpucTayuM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIIOBOTO OajaHca.

TexHuueckue yCTpOWCTBA W MPAKTHYECKOE NPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOIYYEHHUSI COBPEMEHHBIX MAaTEpUaJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenue npyu noHM>KEHHOM JJaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHust U MJIaBICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3mepeHrie OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Pa3znea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
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OnekTpuzanus Tel. ODJEeKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHU, DUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAaHECHUS
AIEKTPUYECKOTO 3apsIa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AIEKTPUUYECKU 3apsia.
OnekTpuueckoe rmoje. Hanpsok€HHOCTh  AnekTpuueckoro modisa.  [IpuHiun
CYNEPIIO3ULAN DJICKTPUUECKUX TOJIeH. JIMHUM HanpsKEHHOCTH AIIEKTPUUYECKOTO
TOJISL.

PaGora cun  anektpocraruueckoro  mojs.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jlvanexrprdyeckas MpOHULIAEMOCTb.

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

TexHudeckrue yCTPOMCTBA M IPAKTUUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmnapar, CTpyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopencTBre HaANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U AUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbsiii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 17151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE COMPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIIAsA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HCTOYHHKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTO#) 3JIeKTpudecKkoi 1enu. KopoTkoe 3aMbIKaHuE.

DJIEKTpOHHAasT  OPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.
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DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TorynpOBOJHUKH. CoOcTBEHHass M MNPUMECHAass  NIPOBOJUMOCTH
noJIynpoBOHUKOB. CBoicTBa p—n-niepexo/ia. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpuueckuid TOK B Tra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [1nazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelIbHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIIN TNO, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

3aBUCUMOCTbh COIPOTHUBIICHUS] LUUJIUHAPUYECKUX HPOBOJHUKOB OT JUIMHBI,
IJIOLIAAM MOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue SIEKTPOABMKYIIEH Ccuibl. KOpoTkoe 3amblKaHuE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTB BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHA B 10 Kiacce OCyLIECTBISETCS C
Y4E€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTEeMaTUKH,
OMoN0TNY, XUMHH, reorpadvu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NMO3HAHUA: SIBJICHWE, HAay4HbId (akT, runores3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUW, JUHEHHas QyHKUus,
napabosa, rumnepOosa, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHNE BEKTOPOB.
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buonoeus: mexanndeckoe ABUKEHUE B XKUBOU mpupoje, nuddysus, ocmoc,
TEIJI00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIaur, TEIIOBOE PaBHOBECHE),
AIEKTPUYECKUE SABJICHUS B )KUBOM MIPUPOJE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IUCCOLMALNS,
rajibBaHHMKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBMXKECHUW C HCIOJIB30BAHHUEM MEXaHHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MNOAUIMITHUKH, WCIIOIb30BAHHE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET U JIPyTHE€), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOHUHa, OBITOBON XOJOAMIBHUK, KOHAUITMOHED, TEXHOJIOTHH
MOJIyYCHUS COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIbHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TATbBAHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHAMKUKA

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaelHCcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MarHuTHbBIX nosied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOM
WHYKIINU TO0JII MOCTOSHHBIX MarHUTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOkOoM. OnbIT JpcTena. BzanmoeicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOAyJ b U HalpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SlBneHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKkTOpa MarHUTHOM
UHIYKIUU. OJEKTPOJBIXKYIAS CUla HWHIAYKUMH. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsnekTpuyeckoe Moje. DICKTPOABWKYIIAs CHJIA WHAYKUAH B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATEIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

13



NHnykTUBHOCTh.  SIBIEHHE CAaMOMHAYKUIHMH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckrue yCTPOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUI, UHIYKIITMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MarHUTHBIM TOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

BzaumopericTBre 1BYyX MPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[eiictBre cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHKYIIECH CHJIBI MHAYKIIUM OT CKOPOCTH U3MEHEHHUS
MarHMTHOT'O MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopvle pabomol

N3ydyeHrne MarHuTHOTO TOJIs1 KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanust u BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMAZHUMHbLE KOJ1€0AHUSA

KonebarenrHast  cuctema. CBoOOAHBIE  MEXaHMYECKHE  KOJIeOaHMU.
["apmonnyeckue konedanus. [lepumoa, vacrora, ammumryga u (aza xoseOaHUU.
[Ipy>XMHHBIA MasTHUK. MareMaTU4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosebanwuii. [IpeBparieHue sHepriuy Npy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCAIbHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjiebanusiMmu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUH B UJICATHHOM KOJIE0ATEIbHOM KOHTYpE.

[TpencraBienue o 3aTyxarouiux KojeOaHusX. BrIHYXI€eHHbIE MEXaHHUUECKHE
koseOanus. Pezonanc. BeiHy Xk AeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUS.

[lepemennpii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUWE CHIJIBI TOKA U
HaIPSHKEHUS.
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Tpanchopmarop. IlpousBoacTBo, nepenadya u MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DJKOJIOTUYECKUE PUCKU TPHU MPOU3BOJICTBE JJIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATENbHON CHUCTEMBI (MPYKUHHBIA WU
MaTEeMaTUYECKU MAsITHUK).

HaOGmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaGnronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumwnorpaMMsl (3aBUCHMOCTH CUJIbI TOKA U HANPSHKEHUS. OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOI0 TOKa B LENM W3  MOCJIEI0BATEIbHO
COEIMHEHHBIX KOHIAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss | JyiMHA BOJHBL [lomepeuHble U MOPOJOJIBHBIE BOJHBI.
HuTtepdepenius u iudppaxiuys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MpeoMJIeHUe, noJsapusanus, Judpakius,
untepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu
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O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneoGmromeecs Ten0 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHUYECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpaKuus, uHTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yron MHOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LIBer.

ColOuparomue U pacceuBaroimiie JuH3bL. ToHkas JuH3a. DOOKyCHOE
pacCTOsIHUE W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o00pakeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JTUH3BI. Y BEJIMYEHUE,
JlaBaeMoe€ JIMH30MU.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcCIoBUE HaOIIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[lonspuzamnus ceera.

TexHuyeckue yCTpoMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOSKIIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE PACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckre mpruodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanne CBONCTB M300paKEHUN B JIMH3aX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.
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Hab6mronenune naTepdepeninm cBera.

Hab6mronenune nudpaxium crera.

HaGmronenne nucnepcuu cBera.

[TomydyeHue cekTpa ¢ TOMOIIBIO MPU3MBI.

[ToydyeHune ciexkTpa ¢ MOMOIBI0 JUGPAKIIUOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBETa.

Vuenuuecxuii sxcnepumenm, rabopamopHwle pabomuol
N3Mepenue nokaszaress NpeIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DWHIITEWHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTVHBI.

OHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C JHEPrUEr U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (poTOHA.

OTtkpoiThe 1 ucciaegopanue oroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue DiiHmreiHa s Gotodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JIEVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma
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Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YaCTHIL.
[Imanerapnas mogens aroma. lloctynmater bopa. U3nydyenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHUM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BousHoBbIE cBOVicTBa yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

Habmroienue mHeRvaThiX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HabGnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIHE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuo  cocTaBa
paavoakTUBHOTO u3inydyeHuss. CBoiicTBa anbda-, OeTa-, raMMma-u3JIy4eHHs.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenbepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anb(a-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I['amma-
U3JIydeHre. 3aKOH pauOaKTUBHOIO pacnaja.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macchl spa.

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTaIbHbIE B3aUMOJIEHCTBUA. EAMHCTBO u3nueckoil KapTUHBI MUpA.

TexHuueckue yCcTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buinbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
HccnenoBanrie TpeKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).
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Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHUA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHMOCTBY». 3BE3MBI TJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunbiii I[Iyts — Hama I'amaktuka. Ilonoxkenue u aBwxkeHue CosHIIA B
["amaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0beranue rajiakTuk.
Teopus bonpioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo0ieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN I ONpeIeNICHUs TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1s CEeBEpHOro NOyIIapys U IPKHUE 3BE3bI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O0o01maroniee MOBTOPEHUE

Ponr ¢u3uku uW acTpoOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIBHON M ATHYECKOU c(epax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAay4YHOH KapTUHE MHPA, POJib (PU3UUECKON Teopun
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpaA, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce ocyiecTBisieTcs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
Ounonoruu, XMMHUH, reorpaduu U TEXHOJIOTHH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOII0/IEHUE, SKCIIEPUMEHT, MOJISTUPOBAHKE, MOJIETh, U3MEPECHHUE.
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Mamemamuxa: pewIeHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
OTIpeIeNICHNE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa TElL.

buonocusn: »nexTpuyeckue SBICHUS B KUBOWM MpHUpOJZiE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBJICHUSI B KUBOM MPUPOJE, NCUCTBUEC
paauanyu Ha 5KUBbIE OPTraHU3MBbI.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJ, KPUCTAIIMYECKAsI CTPYKTypa TBEPIBIX
TEN, MEXaHU3Mbl OOpA30BaHUA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHaJIn3.

l'eoepaghusi:  MarHuTHBIE TIOMIOCA 3€MJIM, 3aJIeKU MATHUTHBIX DY/,
dboTochEMKa 3eMHOM IMOBEPXHOCTH, MIPEJACKA3aHUE 3eMIICTPSCCHHUIA.

Texnonocus: NWHUAM DJIEKTPOINEpENady, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOIBUTATENIb, WHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIero
obOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYaroUuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIIBHOCTh B HMHTEPECAX TPAXKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIiy;

YMEHHE B3aUMOJIENCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIMSMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMU JIESITETbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:
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ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;

5) Tpya10BOIro BOCIIUTAHMSI:

UHTEpPEC K Pa3IUYHBIM cdepaMm npodhecCHOHANbHONU AEATEIBHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

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

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KyJIbTYPhl, OCO3HAHHE TJI00ATHHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA;

pacHIMpEHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 QU3HUKE;

7) 1EeHHOCTH HAYYHOI'0 MIO3HAHMS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKU;

OCO3HAHME LEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IIpOILIECCE
u3ydeHus: (U3UKA  OCYLIECTBIATH  HPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS
ba3oBble JjornyecKkue AeMCcTBUSA:
CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh 1EIU JACATCIBHOCTH, 3aJ1aBaTh IIAPAMETPbl M KPUTEPUU HX
JIOCTH>KCHUSI;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MAaTE€PHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIICHHE MPH PEIISHUH )KU3HCHHBIX MTPOOJIEM.
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ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:

BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUCBBIMH TOHATHSIMU W METOJAMH
bu3nuecKkoil HayKH;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METO/IOB [TO3HAHMS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpHpETalui, MPeoOpa3oBaHUI0 M MNPUMEHEHUIO B Ppa3JIMYHBIX YUYEOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MMPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ PpEIICHUs, HAaXOJUTh apryMEHThl I JO0Ka3aTeIhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHANMM3UPOBATh TIOJNIYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (OpPMYIUPOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BaTEILHOM
NEeSATEIbHOCTH, B TOM YKCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OICHKY HOBBIM CHTYAIHsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3UKE B TPAKTUIECKYIO 00JaCTh
KU3ZHEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHMUS,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JTOMTYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMHU TOJydeHUs] UHPOpMaAIUU (HU3HUUECKOTO COICP>KaHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHbHO OCYIIECTBJISATh TOWCK, aHAJM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O WHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHHBATh JTJOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3aJlad ¢ CcoOMoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COACPKAHUS B PA3IUYHBIX (popMarax C
y4€TOM Ha3zHaYeHUs] UHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BHIOUpAsi ONITUMATIBLHYIO
dbopMy TIpEICTaBICHUS M BU3yaJTH3aIUH.
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KoMMyHHKaTHBHBIE YHHBepPcaIbHbIe YUeOHbIe JeliCTBUS:

OCYILIECTBIATH OOIICHNE HA YPOKax (PM3MKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(UIMKTHBIX CHUTyallud M cMsryarb
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHI C y4€ToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LA  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTUIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid ¢ y4ETOM MHEHHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBaTh HAEH C MO3UIUM HOBU3HBL,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYULIECTBJISITh MO3UTHUBHOE CTPATETUYECKOE IMOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, OBITH HMHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHM, BBIABIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyITUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAUIMH B 0O0JaCTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHLHOCTD,

OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IESIM;
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BIAJCTh HABBIKAMH  TO3HABATEIbHONW  pediaekcuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB W
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX TMpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TMPH aHAINU3E pe3yIbTaTOB
NEeSTeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTHX HA OMIMOKH.

B mporecce nocTmkeHHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKIIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTMDKCHHIO IEIH |
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHUH OOIIEHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BBICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIISTh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

NHNPEAMETHBIE PE3YJIBTATBI
K koniy obyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb M MeCcTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU JAEATEIBbHOCTH JIOJIEH;

25



YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, abCOTIOTHO TBEPOE TEIO,
UJIcaNIbHBINA Ta3, MOJIETU CTPOCHUS Ta30B, KUAKOCTEH W TBEPIBIX TeJ, TOUECUHBIN
AIEKTPUUECKUH 3apsij] MpU PEIICHUH PU3NYECKUX 3a]1ay;

pacro3HaBaTh (PU3HYECKUE SIBJICHUS (IIPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOJUHAMUKHN:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
NBIDKEHUE, CBOOOJHOE TMaJeHUE TeJl, JBWKEHHUE M0 OKPY)KHOCTH, HHEpIUs,
B3aumMojencTeue Ten, auddys3us, OpOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
¥ TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHUE, KOHACHCAIIUS, MJIABJICHUE, KPUCTAIIU3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOLECCax,
AJIEKTpHU3aIs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIMOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHEe, CKOPOCTb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusl, MOTECHUHAIbHAS SHEPIUsl, MEXaHU4YECKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWW TPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT HCIOJIb3YEMbIX BEIMYUH, UX OOO3HAUYECHUS W EIUHMUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYNHAMU;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3MYECKHME BEJIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KMHETUYECKasi PHEPTUsl Xa0TUYECKOr0 JBMXKCHUS MOJIEKYJ, CPEIHEKBaIpaTUYHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JCWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0003HaYeHUsI U EIUHMIIBI, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJIeHUs (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIHUAJ, PA3HOCTh MOTEHIUAJIOB;
NPy OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOJIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHMsS] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIUYHHY C IPYTUMH BEIHUYNHAMU,

aHAM3UPOBATh (PU3UUYECKHUE TMPOIIECChl W SBICHUS, UCTIONB3Ys (U3HUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUupHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHUs] MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MNPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOMPABUS HHEPIHATBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYISPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHS BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHENW KMHETUYECKOW 3HEPIHH TEIUIOBOTO JBMXEHHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUECKOro 3apsiga, 3akoH KylloHa, MpU ATOM pa3inyaTh CIOBECHYIO
(GbOpMyIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUS (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TMPUHIMIBI JCHCTBUSA MAaIllMH, NTPUOOPOB H
TEXHUYECKUX YCTPOMCTB; paziuyaTh YCJIOBHS UX O€30MACHOTO UCIOJIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBIMIOJHATh AKCIEPUMEHTHl MO HCCICAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dopMynupoBath mpoOieMy/3ajady M TUIOTE3Y Y4YEOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMNBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBISThH MPSMbIE U KOCBEHHBIE U3MEPEHUsI PU3NUECKUX BETUYNH, TPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKHU MTOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (QU3NYECKUMHU  BEJIUYUHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpPOBATh pE3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEIMYMH B
BUJI€ TaOnMIl U rpauKOB, AeJaTh BBIBOBI IO PE3yJbTaTaM HCCIIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IMPOBEACHUM UCCIIEJOBAaHUNA B
pamMKax y4eOHOro OKCIIEpUMEHTa, Y4eOHO-HCCIEeOBATEIbCKOW U MPOEKTHOU
NEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCHOJB3Ys (PH3MUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3ajauu
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXoAUMbIE NJisi €€ PEelIeHUs, TPOBOAUTh PacUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4Y€HHOTO 3HAYeHUS (PU3UUECKOUN BEJIMYUHBI;

peliaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYKIEHUH C OMNOpPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue sSBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJady  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEJICTABJICHUS YICOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, MTOTYyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHAJTU3UPOBATh MOJIydaeMyto HH(POPMAIIUIO;
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IPUBOJUTH MPUMEPHI BKJIaJ1a POCCUHUCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0O MHUpPA, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UMKE B MOBCEIHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPaMHU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOILEH CpeEACE;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TpyHNbl, PAlUOHAIBHO paCHpPEleNiaTh OOSA3aHHOCTU WU
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K konmy oOyuyenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TPAKTUYECKOW NESITENBHOCTH JIOAEH, LEIOCTHOCTh U EOUHCTBO
($u3nYEeCKOil KapTUHBI MUPA;

YUUTBHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN AJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siApa MPH PELICHUU (PU3HYECKHX
3a/1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHMKHN U KBAaHTOBOW (PM3UKHU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUSA, JEHCTBUE MAarHUTHOTO IO Ha
OPOBOJHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanexTpudeckuii 3gdext (poToaddexT), CBETOBOE JaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYCCTBEHHas
PaAOaKTUBHOCTH;

ONMCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  PA3MYHBIX  Cpel) U
AJIIEKTPOMArHUTHBIE $IBJIIEHUS (TIPOLECCHI), MCHOJB3YAd (U3UUYECKUE BEIUYMHBIL:
IIEKTPUYECKUI 3apsjl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
COIIPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYIAsA cuia, paboTa TOKa,
WHAYKUUS MarHATHOrO Mojs, cuia Awmrmepa, cuna JlopeHua, WHIYKTUBHOCTB
KAaTYyIIKW, HEPrusi 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepuoJ M 4YacToTra
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M CWja TOKa B MpOIEcce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKas CWJia JIMH3BI, MPU OMHCAHWM TPABUILHO TPAKTOBATh (HU3HYCCKUI
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HA4YeHHs U EAUHMIIBI, YKa3bIBaTh
dbopMmysbl, CBA3BIBAIOLIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONUCHIBATh H3YYECHHBIC KBAHTOBBIC SIBIICHUS H MPOLECCHI, HCMOJIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONINE JIAHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBI

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBJICHUSA, UCIOJB3YysI (PU3MUECKHE
3aKOHBI M TPUHLMNBL: 3aKOH OMa, 3aKOHBI MOCIIEI0BATEIBHOTO U MAPAILICIIBHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[koyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIWAH, 3aKOH NPSIMOJIMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUSA
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTEHa g Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUMHU, 3aKOH COXPAHECHUS MMIIYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MAacCOBOr0 4HCIa, MOCTyJarel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTHUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUS (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPENIENATh HANIPABICHHE BEKTOPA MHIYKIIMU MAarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOLIECCOB € HCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHM: MPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO0 M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYWH C HCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MPU O5TOM KOHCTPYMPOBATH YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYWH B BHUAE TaOIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM HUCCIICIOBAHMUS;
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co0ro1aTh mpaBuia 0€30MacHOTrO TpyJa MPH MPOBEACHUH UCCIIEOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeIOBATEIIbCKOW U MPOEKTHOU
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000py10BaHUS;

pemarb pacy€THblE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (hHU3UUECKHEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUUYMHBI U (HOPMYIIHI,
HEOOXOJUMbIEe NIl €€ pelIeHus, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEATbHOCThH
HOJIy4YEHHOT'0 3Hau€Hus1 (PU3NUECKOI BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXIEHUN C OMOpOM HAa M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS;

UCIONB30BaTh  MPU  pPEIIEHMH  y4yeOHBIX  3aJad  COBPEMEHHBIC
WH(OPMAIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U MIPEICTABJICHUS YUYEOHOW U Hay4YHO-NOMYJIAPHON MH(GOPMALIMH, TOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyr0 HH(OpMAIHIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOrO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

PUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHUpPA, B PA3BUTHUE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
TOBEJICHUS B OKPYKAFOIIEH Cpelie;

paboTaThb B TIpyHme C BBHIMNOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX pOJeil,
IUIAaHUPOBATh PadOTy TPYNIbl, PALUMOHAIBHO paCOpenessiTh OOSI3aHHOCTH U
IJIAaHUPOBATH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE pacCMATPUBAEMOM MTPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3uKa U METOJbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [TOK
) A ya https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 K
HHEMAaTHKa > https://m.edsoo.ru/7f41bf72
29 JnHamixa 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2. 1 1
3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON 9 I bubnmoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OcHo €pMOJMHA 10 1
HOBbI TEPMOIHMHAMHIH https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK

®a3oBbIe IEPEXOIbI

https://m.edsoo.ru/7f41bf72
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Uroro no pazgeny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 MeKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK
’ pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undpoBbIie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnutHoe nosue. DIeKTpoMarHuTHas 1 1 3 bubnuorexa [JOK
’ WHYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢c
5 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszueny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnuorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 bubmorexa HOK

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

4.2 C 4
ThoctHe atoMa https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4. A
3 TOMHOE A7pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LHOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ngj/jl;?:;l{sigg/l;Mchc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakrnueckue
n/n Bceero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcnl
®usuka — HaykKa O PUpOJE.
1 HayuHnble MeTo1b1 O3HAHUS 1 https://m.edsoo.ru/3c68e8ad
OKpY>Karollero Mupa
Poab u mecTo pusuku B
OPMHUPOBAHUHN COBPEMEHHOMU
2 bop pv P 1 https://m.edsoo.ru/8525e6d9
HAY4YHOU KapTHHBI MUDa, B
MPAKTUYECKOU JESTEIbHOCTH JIIOIEH
MexaHnundeckoe OBUKECHHE.
OTHOCHUTENBEHOCTL MEXAHUUECKOTO
3 1 https://m.edsoo.ru/ab25722¢
nexkeHud. [lepemenienue, CKOpoCTb,
YCKOpEHHE
PaBHOMepHOE IPAMOINHENHOE
4 p p 1 https://m.edsoo.ru/4894alef
JIBIKEHHE
PaBHOYCKOpEHHOE IPSAMOIMHEHHOE
5 yerop p 1 https://m.edsoo.ru/23alabee
JIBIDKEHHE
CBo0OoaHoOe nmageHne. Y CKopeHue
6 a a p 1 https://m.edsoo.ru/9121c8a8
CcBOOOIHOTO ITaJCHUA
KpuBonunelinoe ABUXKEHUE.
7 JIBr>KeHrEe MaTepUabHOU TOYKHU 110 1 https://m.edsoo.ru/c2756a45

OKPY>KHOCTH
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[Tpuniun oTHocuTenbHOCTH [ anumnes.

WNuepuuanbHble CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HptoTOHA

Macca tena. Cuia. [lpunnun

Cynepno3uiu cui. Bropoii 3akoH
HprotoHa s MatepuaibHOM TOUKH

https://m.edsoo.ru/6e6f52b6

https://m.edsoo.ru/ed6e6¢c24

10

11

12

Tpernii 3akoH HproToHa 1151
MaTepUalbHbIX TOUYEK
3aKoH BceMHUpHOro TsAroreHus. Cuna

TAXKCECTHU. HepBasl KOCMHUYECCKad
CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/4733331e

https://m.edsoo.ru/1e8ac978

https://m.edsoo.ru/127bf378

13

Cuna tpenus. Koadpduument tpenus.
Cuna conpOTHBIICHUS TIPH TBUKCHUT
TeNa B )KUKOCTHU WITU ra3e

https://m.edsoo.ru/345d6fa3

14

HOCTyHaTeJ'II)HOG M BpalllaTCJIbHOC

JBIKEHUE a0COIIOTHO TBEPIOTO TEa.

Mowmenrt cuibl. [1leyo cuibl.
VYcnoBus paBHOBECHUS TBEPIOTO TeJla

https://m.edsoo.ru/895793ea

15

16

NMnynbsc MmaTepualbHONM TOYKH,
CUCTEMBI MaTEpUAIIbHBIX TOYEK.
Nmnynbe cuitbl. 3aKOH COXpaHEHUs
HMITyJIbCa. PeakTUBHOE IBH)KEHHE

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckast sneprus
MaTepuaabHOW Touku. Teopema 00
W3MEHEHUN KNHETUYECKOW YHEPTUU

https://m.edsoo.ru/8fefedd9

https://m.edsoo.ru/f4cfcb76
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17

18

19

20

21

[ToTenunanbHas SHEPTHUs.
[ToTenuuanpHas SHEPTUsl yIpyro
ne(OpMUPOBAHHOMN MPY>KUHBI.
[ToTennmanpHas SHEpPrUst TENa BOIU3U
MMOBEPXHOCTU 3eMIIH

[ToreHnanpHble ¥ HEMOTCHIIMATBHBIC
cuibl. CBsi3b pabOTHI
HETIOTEHIIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOU OHEPIUU CUCTCMBI TCIIL.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

Jlaboparopnas pabota
«HccnenoBanue cBsi3u pabOTHI CHJIBI C
W3MECHCHHEM MEXaHHYECKOH SHEePTUn
TeJa Ha IPUMEpE PACTSKCHHS
PE3UHOBOTO KI'yTa

KonTponbHas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKEY

OCHOBHBIE MOJIOKEHUS MOJIEKYJIISIPHO-
KHMHETHYECKOM Teopuu. bpoyHoBCckoe
nskenue. Auddysus

https://m.edsoo.ru/3571464d

https://m.edsoo.ru/9d2f72c8

https://m.edsoo.ru/13786138

https://m.edsoo.ru/f7dcdb46

https://m.edsoo.ru/aecle3la

22

XapakTtep ABUKEHUA U
B3aHMMOJICHCTBHS YacTHUI] BEIISCTBA.
Mogaenu cTpoeHus ra3os, XKUIAKOCTEH
U TBEPABIX TEII

https://m.edsoo.ru/bff83b67

23

Macca monekyn. Konuuecto
BemiecTBa. [locrosHHas ABoraapo

https://m.edsoo.ru/cdf5a4bl

38




24

25

TennoBoe paBHOBecue. TeMmneparypa
u e€ uzmepenue. [llkana temneparyp
Lenscns

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/e3ea87d3

https://m.edsoo.ru/e618e16d

26

AOcomoTHas TemMrepaTypa Kak Mepa
CpeIHEW KUHETUYECKON YJHEPTUU
JBH>KEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeiipona

https://m.edsoo.ru/6641clas

27

28

29

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

JlaGoparopHnas pabota
«MccrenoBanue 3aBUCUMOCTH MEXKTY
napaMeTpamMH COCTOSIHHS
pa3peKeHHOTO Ta3ay

H3onporiecchl B neanbHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

https://m.edsoo.ru/e5ab1332

https://m.edsoo.ru/b3ef54e2

https://m.edsoo.ru/69b2d137

30

BnyTtpennss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
crocoOb! e€ n3menenus. Konuuectro
TEIUI0ThI U paboTa. BHyTpeHHss
SHEPIUsi OJHOATOMHOI'O UJI€aTIbHOTO
rasa

https://m.edsoo.ru/d5a6ccfd

31

32

33

Bunel rerionepenaun

VY nenpHas TENI0EMKOCTh BEISCTBA.
KonuuecTBo TemnoTs! npu
Tertonepenaye. AnnabaTHbIN
poIiecc

IlepBblil 3aKOH TEPMOAVMHAMUKH U €TI0

https://m.edsoo.ru/d8eacc95

https://m.edsoo.ru/8ef74adl

https://m.edsoo.ru/facda34c

39




IIPUMEHCHUEC K U30IIponeccaM

34

Heo6paTtumocTs nporeccoB B
npupoze. Bropoii 3akoH
TCPMOJAUHAMUKHU

https://m.edsoo.ru/96ealcc3

35

36

[Tpuniun nevicteus u KIIJ{ TennoBoi
MAIIUHEI

[uxn Kapno u ero KITJ]

https://m.edsoo.ru/c9a7d139

https://m.edsoo.ru/2al4cbl5

37

38

39

DKoJIOTHYeCKHe TPOOIEMbI
TEIUIOPHEPTETHKH

O606maromuii ypok «MounekynspHas
¢usuka. OCHOBBI TEPMOIUHAMUKH
KonTponbhas padota no teme

«Monekynspaas ¢puszuka. OCHOBBI
TEPMOJTUHAMUKI

https://m.edsoo.ru/73caacc6

https://m.edsoo.ru/3a67c55f

https://m.edsoo.ru/3a69ad11

40

[TapooGpa3oBanue U KOHIEHCAIIUS.
Hcnapenune n xunenue

https://m.edsoo.ru/abb9b69f

41

42

43

AGcCoIt0THAs U OTHOCHUTEINIbHAS
BJI&YKHOCTH BO3yxa. HacelmeHHbII
nap

TBépnoe teno. Kpucrammueckne u
amopdHbIe Tena. AHU30TPOMIHS
CBOMCTB KpUcCTaoB. JKujakue
kpuctauibl. COBpeMEHHbIE
MaTepuaibl

[InaBneHne u KpucTaUIA3ALMSL.

VY nenbHas TEII0Ta TUIaBJICHUS.
Cybnumarus

https://m.edsoo.ru/f1f8c83f

https://m.edsoo.ru/fc913bea

https://m.edsoo.ru/33dc65d2

40




44

ypaBHeHI/IC TEII0BOro OajaHca

https://m.edsoo.ru/bb4aec81

45

OnexTpuzanus Tei. JNeKTPUIECKU
3apsj. [[Ba Buaa 3leKTpUUECKUX
3aps0B

https://m.edsoo.ru/a8975218

46

47

48

49

[IpoBOAHMKY, TUINEKTPUKU U
MOJIYITPOBOJTHUKH. 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsa

B3aumoneiicTBue 3aps10B. 3aKoH
Kynona. Touyeunslil anekTpuuecKuit
3apsn

Hanps:k€HHOCTB 3JIEKTPUUECKOTO
nosist. [IpuHnun cynepno3uuuu
3NEKTpUYECKUX nojel. JInnuu
HaIPSHKEHHOCTH

Pabota cui a5eKkTpocTaTHYeCKOro

noud. [lorennuman. Pa3zHocTth
OTEHIINAIOB

https://m.edsoo.ru/37ed68d1

https://m.edsoo.ru/e794dad8

https://m.edsoo.ru/c9451bee

https://m.edsoo.ru/ee5c7673

50

HpOBOJIHI/IKI/I " IUSJICKTPUKHU B
QJICKTPOCTATUYCCKOM ITO0JIC.
J:[I/IZ)J'IeKTpI/I‘IeCKaH MMPOHUITACMOCTD

https://m.edsoo.ru/3fab6c85

51

52

OnexrpoémkocTs. Konnencarop
ONEeKTPOEMKOCTH INIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO
KOHJIEHCAaTopa

https://m.edsoo.ru/3daf6df9

https://m.edsoo.ru/8177e866

53

Jlaboparopnas pabota "U3mepenue
3IEKTPOEMKOCTH KOHAEeHcaropa'

https://m.edsoo.ru/86¢cc7f54

54

[IpuHIMIT NEHCTBUS U IPUMEHEHUE

https://m.edsoo.ru/57d2f644
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55

56

57

KOHJICHCATOPOB, KOMHPOBAJIBHOTO
armapara, CTpyHHOT0 IpUHTepa.
DIIeKTpOCTaTHYECKAsK 3aIUTa.
3a3eMIIeHHE AIIEKTPONPUOOPOB

DIJIEKTPUYECKUI TOK, YCIOBUS €ro
cymiectBoBaHus. [IoCTOSHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conporunenue. 3akon Oma aJist
y4acTKa [enu

[TocnenoBarenpHOE, TapaUIEIBLHOE,
CMEIlIaHHOE COETMHEHUE
npoBoAHKUKOB. JlabopaTtopHas paboTa
«3yueHne cMemaHHoro CoeIMHeHuUs
PE3UCTOPOBY

PaGoTta 1 MOITHOCTH AIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

0.5

https://m.edsoo.ru/5f18e57c

https://m.edsoo.ru/16e1d6f8

https://m.edsoo.ru/deed7cd5

58

3axon OMa 171 OJIHOM (3aMKHYTO)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M13mepenune D/IC ucTtouHuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUS

0.5

https://m.edsoo.ru/d27bf8bl

59

PesepsHelii ypok. KonTponsHas
pabota no Teme "DneKTpoauHaMHKa"
/ Beepoccuiickast mpoBepoyYHast
pabota

https://m.edsoo.ru/635d6acd

60

O60061maronuit ypok
«DNEKTPOTMHAMHKAY /
Bcepoccutiickas nmpoBepouHas pabota

https://m.edsoo0.ru/9752944d

42




61

62

OneKTpOHHAs IPOBOJAUMOCTD
TBEPABIX METAIOB. 3aBUCUMOCTD
CONPOTUBIIEHUS METAILIIOB OT
Temieparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUI TOK B BAaKyyMe.
CBolicTBa 2JIEKTPOHHBIX MyYKOB

https://m.edsoo.ru/9e45fffd

https://m.edsoo.ru/1756cc11

63

[TonynpoBoiHUKH, UX COOCTBEHHAs U
IpUMecHas MpoBoAuMOcTh. CBOMCTBA
p—n-niepexoza.
[TomynpoBOIHUKOBBIE TPUOOPEI

https://m.edsoo.ru/8caf19d3

64

DNEeKTpUUECKUH TOK B pacTBOpax U
pacIuiaBax 3JIeKTPOJIHUTOB.
DNeKTPOIUTUYECKAs TUCCOAALIHS.
DNeKTpoIn3

https://m.edsoo.ru/2d19db3b

65

66

67

68

DNEeKTPUYECKHUI TOK B razax.
CamocTosTeNbHBIN U
HECaMOCTOSTENBHBIA pa3psl.
Momnnus. 1lnazma

DnexTpuueckue mprudopsl 1
YCTPOWCTBA U UX IIPAKTUYECKOE
npuMeHeHue. [IpaBuna TeXHUKN
0e30macHOCTH

KonTponbHas pabota mo Teme
«Qnekrpocraruka. [locTossHHbBIN
3NeKTpudecKuil ToK. Toku B
pa3INYHBIX Cpeaax»

PesepBHbIit ypok. O600mIaromuii
ypok 1o Temam 10 knacca

https://m.edsoo.ru/e95aclce

https://m.edsoo.ru/63cedfbc

https://m.edsoo.ru/858efadd

https://m.edsoo.ru/d44cf61f4
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl

ITocTossHHBIE MATHUTHI U KX
B3anMOEHCTBHE. MarHUTHOE MOJIE.

1 . 1 https://m.edsoo.ru/dd28af1d
BekTop MarHuTHON UHIYKITUH.
JIvHUY MarHUTHOW MHAYKIWU
MarsuTHO€e 1oJie TPOBOTHUKA C
ToxoM. OmbIT Dpcrena.

2 N P 1 https://m.edsoo.ru/91ec1665
B3anmoneiicTBre MpOBOTHUKOB C
TOKOM
JlaGoparopHas pabora «3yueHue

3 patop p yi 1 1 https://m.edsoo.ru/cbb4e22c
MAarHUTHOTO TOJIsI KATYIIKH C TOKOM»
JlelicTBME MArHUTHOTO TIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.
JIaGoparopHas paborta

4 patop p . 1 1 https://m.edsoo.ru/4¢792b5c
«HccnenoBanne nelcTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»
JlelicTBEe MarHUTHOTO IIOJIS Ha
IBIKYIIVIOCS 3apsDKEHHYIO YaCTUILY.

5 yHyro P y Y 1 https://m.edsoo.ru/efd 1 d4f4
Cuna Jlopenna. Pabota cumsl
Jlopenua
DIEKTPOMATHUTHAS UHIYKIIUS.

6 p Y 1 https://m.edsoo.ru/e89a67f1

IToTok BEKTOpa MarHUTHOMN
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uHaykiuu. DJ1C uaaykuuu. 3aKoH
3JICKTPOMArHUTHOW WHYKITUN
®dapajes

JlaboparopHnas pabota
«Hccnenosanue sIBJICHUSA
3JICKTPOMArHUTHOW WHTYKITAW

https://m.edsoo.ru/d6887aeb

NuaykTuBHOCTH. SIBIEHUE

camouHaykuu. 9JIC caMOMHAYKIINH.

3Heprm[ MAarauMTHOTI'O ITOJIA KaTyIIKH
C TOKOM. QHGKTpOMaFHI/ITHOC I10JIC

https://m.edsoo.ru/f4353eal

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPUTEIHN 3JIEMEHTAPHBIX YACTHIL,
WHIYKIUOHHAs [1eYb

https://m.edsoo.ru/3eb8de3f

10

11

12

13

O6o06maromuii ypok «MaraHutHoe
I10JIC. 3H€KTpOMaFHI/ITHa$I I/IHJIYKIII/ISI»

KonTponbhas pabota mo Teme
«Mar»uuTHoe 110JI€E.
QHGKTPOMaFHI/ITHaf[ I/IH}lyKIII/Iﬂ))

CBo06o1HbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUyeckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpamienue 3aepruu
JlaGoparopHas paboTa

«MccnenoBanue 3aBUCUMOCTH
neproa MajblX KoJIeOaHHii rpy3a Ha

https://m.edsoo.ru/3a2fd5b6

https://m.edsoo.ru/6de9c327

https://m.edsoo.ru/18c5{98f

https://m.edsoo.ru/73d43b2b
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HUTH OT OAJIMHBI HUTHU U MACChI I'py3a»

14

Koneb6arenbuslit kouTyp. CBOOOAHBIE
SJICKTPOMArduTHBIC KOJIEOAHM B
UJIeaIbHOM KOJIeOaTeIbHOM KOHTYpE.
AHanorust Mex 1y MeXaHH4eCKUMU U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

https://m.edsoo.ru/a931b8b2

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOAaTEITbHOM KOHTYpE

https://m.edsoo.ru/a7517812

16

[Ipencrasienue o 3aTyxarmux
KosieOaHusx. BeHyXIeHHBIE
MeXaHH4ecKHe Kojiebanus. Pe3oHanc.
BI)IHY)I(Z[GHHI)IG BHGKTpOMaFHI/ITHI)Ie
KOJICOaHMS

https://m.edsoo.ru/6ac54bc2

17

[lepemennsiit Tok. CUHYCOUJAIbHBIN
MePEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HaIpsDKEHUs

https://m.edsoo.ru/98fd794e

18

19

20

Tpancdopmarop. [IpousBoacTso,
nepegaya u norpedieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
[IPUMEHEHHUE JIEKTPUYECKOT0 3BOHKA,
TeHEepaTopa IMEPEMEHHOIO TOKA,
JIMHUH 3JIeKTpoIiepeaad

OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.

https://m.edsoo.ru/5b6e7722

https://m.edsoo.ru/1bb9e9b1

https://m.edsoo.ru/f751e3ad
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21

22

Kynbrypa ncnons3oBanus
3JIEKTPOIHEPTHH B IOBCEAHEBHOU
KU3HU

MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuo.
CxopocThb pacnpocTpaHEHHs U JUIMHA
BouiHBL. [lonepeunsie U MpoaoIbHBIE
BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricota Tona. TemOp 3Byka

https://m.edsoo.ru/f66aab18

https://m.edsoo.ru/f344ef71

23

24

25

3JI€KTpOMaFHI/ITHI)Ie BOJIHBI, UX
cBolicTBa U ckopocTh. [Ikana
9JICKTPOMArdMTHBIX BOJIH
[IpuHUMIIBI paIOCBS3U U
TCIICBUACHUS. Pa3Burue CpCaAcTB
cBs3u. Pagnonokamus

KonrtponsHas padora «Konebanus u
BOJIHBI»

https://m.edsoo.ru/f575da87

https://m.edsoo.ru/fac4d6bb

https://m.edsoo.ru/51921a96

26

[IpsimonrHENHHOE pacpOCTpaHEHHE
CBETa B OJJHOPOJHOM Cpejie.
ToueuHbIil HICTOYHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ecc67fbd

27

OTtpakeHue cBeTa. 3aKOHBI
oTtpaxkeHus ceera. [loctpoeHue
M300paKeHH B MJIOCKOM 3epKaje

https://m.edsoo.ru/f93a7f3a

28

IIpenomnenue ceera. [lonHoe
BHYTpPEHHEE OTpa’KEeHUE.
[IpenenbHbIN yrod MoJIHOTO

https://m.edsoo.ru/b84d3bce
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BHYTPEHHET0 OTPaXKEHUS

29

30

31

32

JlaboparopHas pabota «3mepenue
TIOKa3aTes IPEJIOMIICHHS CTEKIIa

JIunzel. [TocTpoenune n3obpakeHuit B
nuH3e. Popmysia TOHKOM JIMH3HI.
YBenuyeHue JuH3bI

JlaGopaTopHnas pabora
«HccnenoBanue cBOMCTB
U300paKEHUI B JIMH3AX»

Hucnepcus ceeta. CIIOXKHBIN COCTaB
oenoro cBera. Llet. JJaboparopHas
pabora «Habmoaenne nucrepcuu
CBETa»

https://m.edsoo.ru/63c67a56

https://m.edsoo.ru/5472dd85

https://m.edsoo.ru/b3a2484b

https://m.edsoo.ru/faf7f386

33

Wurepdepennus creta. Judpaxus
cBeta. [ludpaxknuonnas pemeéTka

https://m.edsoo.ru/32d4c656

34

35

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue mpuOOPsI U yCTPOUCTBA
U YCIIOBHSI X 0€3011acHOTrO
IPUMEHEHUS

https://m.edsoo0.ru/673347ce

https://m.edsoo.ru/9f12c94e

36

FpaHI/IHLI MPUMEHUMOCTHU
KJIaCCUYECKON MEXaHHUKH. HOCTYJ'IaTBI
cHeuaJIbHOM TCOpHU
OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/b246554b

37

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAIIEHUE JITTHHBI

https://m.edsoo.ru/368c57be
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38

39

DHEPrus U UMITYJIbC PEISATUBUCTCKON
yacTuilbl. CBSI3b MacChl C YHEPTUEHN U
HUMITYJIbCOM. DHEPTHUS ITOKOS

KonTtponbHas padora «OnTuka.

OCHOBBI CIEUATIBHON TE€OpUH
OTHOCHUTEJIHLHOCTH

https://m.edsoo.ru/cdba9fde

https://m.edsoo.ru/46edc9e2

40

41

42

43

®otonbl. Dopmyna [1nanka. DHeprus
U UMITYJIBC (pOTOHA

OTKpBITHE U HCCIICIOBAHUE
dororddexra. OnbiTer A. T
CroneroBa

3akonbl porodddexra. YpaBHEeHHE
Oiinmreitna st porosaddexra.
«Kpacnas rpanuna» gorosdgexra

Jasnenune cBera. OnwiTe [1. H.

JleOeneBa. XuMUYECKOE IeHiCTBUE
CBETa

https://m.edsoo.ru/eedc67f5

https://m.edsoo.ru/97eab8d4

https://m.edsoo.ru/2e768471

https://m.edsoo.ru/e153¢199

44

TexHu4eckue ycTpoucTsa u
MPAKTUYECKOE IPUMEHEHUE!
dboTorneMeHT, GOTOIATIUHK,
COJIHEeyHast 6aTapest, CBeTOHO/]

https://m.edsoo.ru/e3ab6easd

45

46

47

Pemenue 3agad mo reMe «DJI1€MEHTHI
KBAHTOBOU OIITUKN

Monens atroma Tomcona. OTBITE
Pezepdopna mo paccessHuo o-4acTHil.
[Inanerapuas Mogenb aToMa

ITocrynarser bopa

https://m.edsoo.ru/fed96bc6

https://m.edsoo.ru/ba433c76

https://m.edsoo.ru/45ee9829
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48

49

50

Wznyuenue u norjoieHue GOTOHOB
IIPU [IepPexX0/ie aTOMa C OJJTHOTO
YPOBHS SHEPTUH Ha Apyroil. Bubl
CIIEKTPOB

BoHoBEIE cBOiicTBa yacTuil. BoIHEI
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM yasin3M. CIIOHTaHHOE U
BBIHYX/ICHHOE U3JTy4CHUE

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI

Pesepdopna no onpenenenuto
COCTaBa Pa/IMOAKTUBHOTO U3ITY4YCHUS

https://m.edsoo.ru/2b8a47f1

https://m.edsoo.ru/fa995ab1l

https://m.edsoo.ru/ae3cad42

51

CgaotictBa anbda-, 6era-, ramma-
u3iydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

https://m.edsoo.ru/421844c4

52

OTKpBITHE TPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacna.
ONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. I'aMmma-usnydyeHue

https://m.edsoo.ru/28f5e132

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. AnepHbii
peaktop. [Ipo6iempl, IEPCIEKTUBHI,
AKOJIOTUUECKHE ACTICKTHI SIIEPHOI
SHEPTreTUKHU

https://m.edsoo.ru/66b9f3el

54

OneMeHTapHble yacTulbl. OTKpBITHE
mo3uTpoHa. MeTo el HaOIIOIeHUS 1
PErucTpainvi 3JIECMCHTAPHBIX YaCTHUII.
Kpyraslii cton «@yHaaMeHTaIbHbIE

https://m.edsoo.ru/e9fdd819
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B3auMoOJeUcTBUA. ENUHCTBO
(U3UYECKON KapTHHBI MUPAY

55

56

OTansl PasBUTHUA aCTPOHOMUU.
[IpuxnagHoe 1 MUPOBO33PEHYECKOE
3Ha4YE€HHUE acCTPOHOMHUH. By
3BE3aHOrO Heba. Co3Be3ausl, ApKue
3BE3/1bl, IUIAHETHI, UX BUJAUMOE
nBuxeHue. CoHeyHasi cucteMa

Comnne. ConHeyHas aKTUBHOCTb.
Nctounuk sHeprun CoiiHila v 3BE311

https://m.edsoo.ru/47714642

https://m.edsoo.ru/2aeae422

57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IBI TITaBHOU
MOCIIeI0BATEIbHOCTU. BHYTpeHHEE
ctpoenue 38&311. COBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXK/ICHUU U
sposroruu ComHIa U 3BE3

https://m.edsoo.ru/87fe5a43

58

Mineunsiii [Iyte — Hama ['anakTuka.
[Tonoxenue u apmxenue ConHia B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPBI B IPAX TaJaKkTHK

https://m.edsoo.ru/b483a86f

59

Bceenennas. Pas0Oeranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe u3inydeHue.
MeraranakTuka

https://m.edsoo.ru/8bdaf7d2

60

61

Hepemennsie mpob6ieMbl aCTpOHOMUHT

KonTtponbHas pabora «DneMeHTHI
ACTPOHOMMH U aCTPOPUIUKI»

https://m.edsoo.ru/dec5d24b

https://m.edsoo.ru/fblfaeda

62

O6o06matomuii ypok. Pois dhusuku n

https://m.edsoo.ru/6b1b47b9

52




63

ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMAIbHON B
ATUYECKOH chepax NesaTeTbHOCTH
YyelIoBeKa

O6o6matromuii ypok. Pons u mecto

(bU3HUKN U aCTPOHOMHH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa

https://m.edsoo.ru/2522c6¢cf

64

Ob6o06maromuii ypok. Poib
¢du3nveckoii Teopun B
(OpMHPOBaHUY NPEICTABICHUH O
(u3nUecKoil KapTHHE MUpa

https://m.edsoo.ru/cfd73796

65

Ob6o06maromuii ypok. Mecto
(du3nvecKoil KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX MIPEACTABICHUN O TIPUPOJIE

https://m.edsoo.ru/81ad3288

66

67

68

PesepBHBI ypok. MarHuTHOE 110JI€.
DNeKTpOMarHuTHas MHIAYKIINS

PesepBHbIil ypok. Ontuka. OCHOBBI
CIEMAJIbHOM Teopun
OTHOCUTEJIbHOCTH

Pesepnsiit ypok. KBanroBas ¢usnka.

DJeMeHTBl aCTPOHOMUU U
acTpou3uKu

https://m.edsoo.ru/6e59e3eb

https://m.edsoo.ru/c637b146

https://m.edsoo.ru/324d4c87

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsIeMOro
pe3yJbTara

10.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHero o01ero 0opa3oBaHus

JleMOHCTpUpOBaT, Ha NpPUMEpax poJib M MecTo (HU3MKH B
(dhopMUPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IMPAKTUYECKOU IEATENBHOCTH

nroaen

10.2

Y4YuUTBIBaTh TPAHMIIBI IPUMEHEHHS U3YYCHHBIX (U3NUECKUX MOJETICH:
MaTepualibHas TOYKa, MHepLUalbHas cucTeMa OTCY€Ta, abCONIIOTHO
TBEPOE TEJO, UCATbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUIKOCTEN 1
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

(1)I/I3I/I‘IGCKI/IX 3aJga4

10.3

10.4

10.5

Pacnio3naBath (usnueckue sBieHUs (MPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KUHETUUYECKON Teopuu
CTPOCHMsI BELIeCTBA U  JJIEKTPOJUHAMHMKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE NBIKEHHE, CBOOOJHOE IMaJcHHE
TEJ, IBUXEHHE I0 OKPYKHOCTH, WHEPIHs, B3aUMOJEHCTBUE TEIl;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxmakeHnn), TEMIOBOE paBHOBECHE, HCIApeHWe, KOHJCHCAIUs,
IJIaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBILICHHUE JIaBJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSA3b MEXJAy IapaMeTpaMH COCTOSHUS Ta3a B H30MpoIleccax;

OJICKTpU3alusA TCI, BSQHMOHCﬁCTBHe 3apAaa0B

OnuceiBaTh MEXaHUYECKOE JIBWKEHUE, MCHOIb3ys (U3HUECcKue
BEJIMYMHBI: KOOpJMHATA, MYyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tela, KHUHETHUYECKas DSHEprus,
NOTEHIMaJbHasE OJHEprus, MeXaHudeckas pabora, MexaHH4yecKas
MOIIIHOCTb; IIPU OMMCAHUM MPABUILHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, MX O0O3HAu€HUs M €AMHHUIIbI, HaXOAWUTH
(opMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEITMUUHY C JIPYTHMMHU

BCINM4YNHaMu

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC

55




SIBIICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHEC Tasa,
TeMIeparypa, Cpe[Hsisi KHHETHYEeCKas JHEPrus XaOoTHYECKOTro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJMYECTBO  TCIUIOTHI, BHYTPEHHss dSHeprus, pabora Ta3a,
KO3(pPUIIMEHT TOJIE3HOr0 JCWCTBUS TEIJIOBOTO JBHUTATENS, IpPHU
OINHCaHUU IPaBUIIBHO TPaKTOBaTh busnveckuii CMBICIT
UCIIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(GbopMyJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIUYMHY C APYTUMHU

BCIIMYHUHAM

10.6

10.7

OnuceiBaTh M3YYCHHBIE DJJIGKTPUUYECKHE CBOWCTBA BEIECTBA U
JNEKTPUYECKUE  SIBJICHUs  (MPOILECCHI), HCIONB3ys  (DU3UYECKHe
BEJIMYMHBI: JNEKTPUYECKUN  3apsf, JNEKTPUYECKOE  TIOIIE,
HampspKEHHOCTh  TMOJIA, TMOTEHIMAN, pa3HOCTh MOTEHILUAJIOB; MpH
OIHMCAaHUU TIPABWILHO TPAKTOBATh (PU3WICCKUI CMBICI HUCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYCHHS W CJWHUIIBI;, YyKa3biBaTh (OPMYIIBI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYl0 BEIUYMHY C JAPYTUMHU

BEiIn4YnHaMun

aHaJIM3UpoBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢bu3nvecKkne 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TsAroTeHus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpPaHEHUS MEXaHWYECKOM JHEPIHH,
3aKOH COXPaHEHMsI UMITYJIbCA, IIPUHLUI CYNEPIO3ULMH CUJI, IIPUHIUI
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM OTCUYETa; MOJIEKYJIAPHO-
KMHETHYECKY0 TEOPUIO CTPOEHUS BEIIECTBA, a30BBIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETUYECKOM SHEPrMU TEIUIOBOI'O JBHUKEHUS MOJEKYN C
aOCONIOTHON TeMIlepaTypo, MepBbI 3aKOH TEPMOIMHAMUKHU; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; npu sToM
pa3nuyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTEeMaTU4YeCKOe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) MPUMEHUMOCTHU

10.8

10.9

OOBSCHATH OCHOBHBIC TPHUHIUIIBI JCUCTBUS MAIWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inuaTh yCIOBUS UX 0€30MacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

BBIIOMHATE SKCIIEPUMEHTHI TI0 HCCIIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
aToM (opmynaupoBaTh TmpobieMy (3amady) W THUIMOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEIIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

10.10

OCYH.[@CTBHHTL npsaMbI€ W KOCBCHHBIC H3MCPCHUMA (1)I/I3I/I‘-IGCKI/IX
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BEJIMYHUH; MPH 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHHsS M

HUCIIOJIB30BaTh U3BECTHHIC METOJbI OLICHKU HOFpeﬂlHOCTCﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NYSCKUMHU BEIMYMHAMH C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHHH; TpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DHKCHUPOBATh pEe3y/lbTAaThl IMOJYYCHHOH 3aBUCHUMOCTH
(u3HUECKUX BEIMYMH B BUJC TAOIUIl M rpauKOB, AeTIaTh BHIBOABI 110

pe3yJibTaTaM UCCIIeA0BAHUS

10.12

10.13

10.14

Cobnromate mpaBwia 0€30MAaCHOTO  TpyJda TpH  IPOBEICHHH
UCCIEIOBaHMI B paMKax yd4eOHOro OKCIIepHMEHTa, Y4eOHO-
MCCIIEIOBATEIILCKOM M TPOEKTHOM AEATENBHOCTH C HCIIOJIb30BAaHHEM

U3MEPUTENBHBIX YCTPOUCTB U 1TAOOPaTOPHOTO 00OPYAOBAHUS

Pemarp pacuérHbie 3a1aul ¢ SBHO 3aJaHHON (U3MUYECKON MOEINbIO,
WCTIONB3Ysl (PU3MYCCKUE 3aKOHBI M TIPUHITUIBI, HA OCHOBE aHAM3a
yCIOBUSI  3aJaud  BbIOMpATh  (DU3UYECKYIO MOJIE€Nb, BBIIETATH
¢busznueckrue BeNMUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE ISl €€ pEIIeHuUs,
MIPOBOAUTH PAcU€Thl M OLEHUBATh PEATBHOCTh MOJTYYEHHOTO 3HAYCHUS

(hU3HUECKON BETUIMHBI

Pemars Ka4eCTBEHHbBIE 3a/1a4H: BBICTPANBATh JIOTUYECKH
HENPOTUBOPEUHUBYIO LEMOYKY PACCYKIACHUN C OMOPOM HAa MU3yYEHHbIC

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

10.15

Hcnonp3oBaTh MNpu  pelieHUH yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(GOPMALIMOHHbIE TEXHOJOTHUM JUIs IOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpHpETalMd M MpeACTaBIeHUS y4eOHOM W Hay4yHO-NOMYJISIPHOM
nH(pOpMalLIUY, MOJIYYEHHON U3 pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAIM3UPOBATh MOJIy4aeMyr0 HH()OpMAIUIO

10.16

[IpuBonuTh mpHUMEpHl BKJIala POCCUHUCKUX U 3apyOeXHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hit

10.17

Hcnonb30BaTh TeOpeTHYECKHE 3HAHUSA MO (PU3MKE B IOBCEAHEBHOM
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOWMCTBAMHM, JJISI COXPAHEHUS 3I0POBBS W

COOJIIOICHHSI HOPM SKOJIOTMYECKOTO MOBECHHUS B OKpY Karollel cpefie

10.18

PabGorate B rpyIine ¢ BHIMOJHEHUEM PA3JIMYHBIX COIMATBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TPYyNNbl, PalUOHAIBHO  paclpeiessaTh
00SI3aHHOCTH W TIJIAHUPOBATh JEATEIBbHOCTh B HECTAHIAPTHBIX
CUTyalusAX, aJ€KBATHO OLEHUBATH BKJAJ KaXIOTO U3 YYaCTHUKOB

TPYIIIBI B pellIeHne paccMaTpUBaeMoi mpoodieMbl
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11 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha NpPUMEpPax poJib M MecTo (HU3MKH B
(hopMUpPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMHM, B MPAKTUYECKON AEATEIbHOCTH

.]'IIOI[GfI, OEJIOCTHOCTb U €AUHCTBO (1)I/I3I/ILI€CKOI71 KapTUHbLI MHUpPa

11.2

11.3

Y4YUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOIECTICH:
TOUYEYHBIN IEKTPUUECKUH 3apsij, sAAepHas MOJAEIb aTOMa, HYKIOHHAs

MOJCJIb aTOMHOTI'O sA[pa IIpu pCIICHUU (1)I/ISI/I‘I€CKI/IX 3aga4

PacnioznaBate (usnueckue siBiaeHUS (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJWHAMUKA W  KBAaHTOBOW  (pH3HKH:
ANEKTPUYECKasi TMPOBOJUMOCTh, TEILNIOBOE, CBETOBOC, XHMHYECKOE,
MarHuTHOE  JICUCTBUS  TOKa, B3aUMO/ICHICTBHE MarHuTOB,
JIEKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MArHUTHOTO TMOJIA Ha
MPOBOAHUK C TOKOM W MABWKYIIHHUCS 3apsifl, JJICKTPOMArHUTHBIC
KojeOaHUs W BOJIHBI, TPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETa,
OTpakeHHe,  TMpelomiieHue, HuHTepdepeHnus, audpakiuus U
MOJIApU3allvsl CBETa, AMUCIEPCHs cBeTa, (QPOoTodNeKTpruuecKuii 3¢ ekt
(boTtorpdekrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHUE JIMHEHMYATOTO
CIEeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHAs

PaauOaKTUBHOCTD

114

OnuceiBaTh W3YYCHHBIE CBOWCTBA  BEMmECTBA  (DIEKTPUYCCKHE,
MarHuTHbBIE, ONTHYECKUE, DIEKTPHUUECKYI0 MPOBOAUMOCTh Pa3TUYHBIX
Cpell) U DJIEKTPOMArHUTHbIE sBIEHUS (TPOIECCHI), HCIONb3Ys
¢u3nueckue BENWYMHBL:  DJJEKTPUUECKUH  3aps], CHila  TOKa,
QJIEKTPUUYECKOE  HANpPSHKEHHWE,  DJIEKTPHUECKOE  CONPOTHBIICHUE,
paszHocTh moTeHnuanos, DJIC, paboTa TOKa, MHIYKIUS MarHUTHOTO
monsa, cuna Awmmepa, cwia JlopeHla, WHAYKTHUBHOCTh KATYIIKH,
OHEPTUA IJJICKTPUICCKOr0 W MArHuTHOI'O l'IOJ'IeI\/’I, nepuoa M Yacrora
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TAQPMOHHYECKHX  JJEKTPOMArHUTHBIX  KOJeOaHWUI, boxycHoe
paccTosiHMe W ONTHUYecKas CHUJia JIMH3BI, MPU ONUCAHUU TPABUILHO

TPaKTOBATh (bPISH‘-IeCKI/Iﬁ CMBICJI  MCIIOJIB3YEMBIX  BCJIMYHMH, HX
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0003HaYeHHsT W EIUHMIBI, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE

JaHHYI0 (U3MYECKYIO BEJIMYUHY C APYTUMU BETMYUHAMU

11.5

11.6

11.7

11.8

11.9

11.10

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SIBJICHUA W IMPOLECCCHI, UCIIOJIb3Ys
(1)1/1314%01(1/16 BCIIMYHUHEBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBETA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoa
nmoaypacmnaga, OSHEpruss CBA3M ATOMHBIX SAACP;, HOpPHU  OIMUCAHUU
IIpaBUJIBHO TPaKTOBATb (1)I/ISI/I‘IGCKI/II\/JI CMBICJT UCITIOJIB3YCMbIX BCJIIMYHH,
uX 0003HAUYEHHUA U CAWHUIIBI, YKa3bIBaTb q)OpMy.]'IBI, CBA3bBIBAIOIIHUEC
JaHHYIO (1)1/13qu01<on BCIIMYHHY C APpYI'UMHU BECIMYMHAMU, BEIYHUCIIATH

3Ha4YCHHE (PU3NYECKON BETUIMHBI

AnanusupoBaTh (U3MYECKHE TMPOLECCHl M SBICHHSA, HCIOJIb3YS
¢usznyeckne 3aKOHBI M OpUHOUNBL  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO ¥ IAPAJUIEIIBHOIO COEAWHEHHS ITPOBOJHHUKOB,
3akoH Jxoynsa — JleHna, 3aKOH 2J€KTPOMarHUTHOM MHAYKLIHH, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBl  IIPEJIOMJICHUS  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIHH, 3aKOH COXPAHEHUs
UMIIYJIbCA, 3aKOH COXPAaHEHMS DJEKTPUUYECKOro 3apsna, 3aKoH
COXpaHEHUs  MAaccoBOrO0  4YMCJa, mocryinarel  bopa,  3akoH
PaIMOAaKTUBHOIO pacnajga; IpPH 3TOM  Pa3IMy¥aTh  CIOBECHYIO
(OpMyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS

(rpanu1IbI, 00J1ACTH) TPUMEHUMOCTH

OHpe,[[eJ'IHTB HaIlpaBJICHUC BCKTOpPa HWHAYKIHUU MArHUTHOI'O TII0JIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa " CHJIbI HopeHua

CTpOI/ITL n  OIIMUCHIBATH I/1306pa)KeHI/IC, co3agaBacMoO€ IINIOCKHM

3€pKaJioM, TOHKOW JIMH301

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCIOJIBb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUN; IIPH
sToM (opmynaupoBaTh TmpobieMy (3amady) U TUMOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJI0KEHHOTO
000pynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

OcyiecTBiaTh TMpsIMbIe U KOCBEHHBIE M3MEPEeHUS (PU3MUEeCKHX
BEJIMYMH; MPHU 3TOM BBIOMPATh ONTHUMAIbHBIA CIOCO0 U3MEpPEHUS U

HCIIOJIB30BaTh U3BECTHHIC METOIbI OIICHKN HOFpeHIHOCTeﬁ PISMGPGHI/Iﬁ

11.11

HccnenoBaTh 3aBHCUMOCTH (PU3UYECKUX BEIMYHMH C HCIIOJIB30BAHUEM
NPSIMBIX ~ M3MEPEHUH; TIPU OTOM KOHCTPYHPOBATh YCTAHOBKY,

(buKcupoBaTh pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3NUECKUX

59




BEJIMYUH B BUJE TaONMIl U TpaduKOB, JeNaTh BBIBOIBI [0 PE3yJIbTaTaM

ucciacag0oBaHus

11.12

11.13

CobmomaTe mpaBuia 0Oe€30MacHOTO Tpyna HpH  MPOBEICHUU
UCCIIEIOBaHUII B paMKax y4eOHOro »SKCIIEPUMEHTa, Yy4eOHO-
MCCIIEI0BATENIbCKON M MPOEKTHOM AEATEIHHOCTH C UCIIOIBb30BAHUEM

M3MEPUTENBHBIX YCTPOICTB U 1a00paTOPHOTO 000pYyIOBaHUS

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHOW (DPU3NYECKON MOJENbIO,
HCIIOJIb3YA (bmnqecm/le 3aKOHbBI WM MNPUHOUIIBI; Ha OCHOBC aHalin3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATH
¢busnyeckue BeITUUUHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pellieHus,
IIpOBOAUTDH paC‘-IéTBI 1 OLOCHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUYCHUA

(hU3HUYECKON BETUIMHBI

11.14

Pemars Ka4eCTBEHHbBIE 3a/1a4H: BBICTPANBATh JIOTUYECKH
HENPOTUBOPEUHUBYIO LEMOYKY PACCYKICHUN C OMOPOM HA MU3yYEHHBIC

3aKOHbI, 3dKOHOMCPHOCTHU U (1)I/ISPI‘{€CKI/IC SABJICHUA

11.15

Hcnonp3oBaTh TpH  pemICHHMH YYEOHBIX 3aJad  COBPEMEHHBIC
MH(GOpPMALIMOHHbIE TEXHOJIOTUM JUIs IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpEeTalMM W NPEJACTABICHUS Y4eOHOM U HAy4YHO-IOIYJISIPHOU
nHpOpMANNY, TIOTYYCHHOW W3 Pa3UYHBIX HUCTOYHUKOB; KPUTHUECKH

AHAJIU3UPOBATD MMOJIYH4aCMYHO HH(bOpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATh MPUHUUIBI ASHCTBHUS MalIUH, MPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pPa3lnyaTh YCIOBHS UX OE30MAaCHOTO HCHOJIb30BAHUS B

IOBCEIHEBHOMU KN3HU

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
KU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpallleHnH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

CO6J'II-OILCHI/I$I HOPM 5KOJIOTUYCCKOT'O ITOBCACHHUS B Opr>I(aI-OH_[eI\/'I cpeae

PaGotath B rpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboOTy  TPYINIbl,  pPalHOHAIBHO  PACHpENeNATh
00S3aHHOCTH ¥  IUIAHUPOBATh JESATEIBbHOCTH B  HECTaHIAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJAJ KaXIOr0 W3 YYaCTHHUKOB

IPYIIBI B PELICHUE paccMaTpUBaeMOil poOIeMbl
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS
pa3nena JjIeMeHTa

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

®uzuka — Hayka o npupoae. Hayunbie
. METObI MMO3HAHUS OKpYXkaroiero Mmupa. Poib
JKCIIEPUMEHTa M TEOpUH B  Ipollecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

MopnenupoBanue (U3MYECKUX SBICHUH H

1 npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TEOpUU. ['paHULIBI NPUMEHHUMOCTH

1o (buzmuecKux 3aKOHOB. [Tpunamn

' cootBeTcTBUs. Poinb u Mecto ¢usmku B

(dhopMupOBaHHUH COBPEMEHHOM HAay4YHOU

KApTUHBI Mupa, B MPaKTUYECKOU

NEITENbHOCTH JIFOIEN
2 MEXAHUKA
KMHEMATUKA

Mexanundeckoe nBrokeHre. OTHOCUTEIHLHOCTD
2.1.1 MeXaHn4YecKoro aBrokeHust. CucremMa oTcuéTa.

Tpaexropus

Ilepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
51 2.1.2 MaTepUaIbHOM TOYKH, UX NPOEKIMH Ha OCH
. CHUCTEMBI KOOpJUHAT. Cnoxenue

MIEpEMENIEHUH U CII0KEHNE CKOPOCTEN

PaBHOMEpHOE " PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBUKCHUE. I'paduxu
213 3aBUCUMOCTHU KOODPJMHAT, CKOpOCTH,
yYCKOpEeHUS, yTH u nepeMeneHHs
MaTEpUaIbHOU TOUKH OT BpEMEHU
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2.1.5

2.1.6

CBoOopaHoe masienne. Y CKopeHue CBOOOTHOTO

IHagacHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
JNBUKEHHE  MaTepUalbHOM  TOYKH IO
OKPYKHOCTH. YTJIOBasi CKOPOCTb, JMHEWHas
CKOpPOCTb. [Tepuon u 4acToTa.
LleHTpOoCTpeMUTENBHOE YCKOPEHHE

TexHnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKEHHE CHapsA0B, LENHbIE U PEMEHHbIE

nepeaavn

IIpakTuueckue paboTHI. H3zmepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMU, POUIECHHBIMU
TEJIOM 32  IIOCIENOBATEbHBIE  pPAaBHBIC
MPOMEXYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBH)KEHUH C HAYaJIbHOM CKOPOCTBIO, PAaBHOMU
Hymo. M3ydyeHne JBUKEHHUS IapUKa B BA3KOM
JKUJIKOCTU.  M3ydeHuWe  JIBWIKEHHS  Tela,

6pOHJCHHOFO TOPU30OHTAJIbHO

2.2

JTMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lanunes.
IlepBeii 3akoH Herorona. MHepuuanbHbIe

CHUCTEMBI OTCUETA

222

223

224

Macca tena. Cuna. IIpuHnun cynepno3unuu

CHUJI

Bropoii 3akoH HberoTroHa nns MarepualibHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(MUCO). Tpermit 3akon Helootona ans

MaTCpHaJIbHBIX TOUCK

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TSKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TtpeHue. Cuna TpeHus

CKOJIB)XXCHHUA n cHhJia TPCHUMA ITOKO.
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2.3

227

Koaddumnment tpenns. Cuna conpoTHUBICHUS
IIpH ABMIKCHUU TECJIa B )KUAKOCTH HUJIM T'a3eC
[ToctynaTensHOe W BpaIIaTeIbHOE JIBUKCHHE

aOCOJIIOTHO TBEPAOTO TeJa

2.2.8

229

MOMGHT CHUJIBI OTHOCUTCIILHO OCH BpaH_[eHI/IH.
[Tnedo cuibl. YcinoBHS paBHOBeCHs TBEPIOTO
teaa 8 UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMLIUIIHUKH,

ABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

23.1

232

233
234

235

[IpakTuyeckune padotel. VM3yueHue NBUKEHUS
Opycka 10 HAaKIOHHOH IUIOCKOCTH TIOX
JICHCTBUEM HECKOJBKUX CWI. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYT'OCTHU, BO3HHKAIOMIUX
B JeOPMHUPYEMOil TIPYy)KUHE U PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX JjJeopmarum.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO

TeNa, UMEIOUIETO OCh BPAILCHUs
3AKOHbBI COXPAHEHUM S B MEXAHUKE

NMmnynec mMarepuanbHOM TOYKH, CHUCTEMBI
MaTepUaIbHBIX TOYeK. HMmmynec cuibl u

HU3MCHCHUEC UMITYJIbCA TCJIa

3akoH coxpa”enuss umnyiasca B HCO.

PeakTuBHOE NBUXEHUE
Pabota crisl
MorHoCTh CHIBI

Kunernueckas sHeprus MaTepuaJbHOW TOYKH.

TCOPCMa 0 KHHETHYECKOU OHCPIrun

2.3.6

2.3.7

[lorennmaneHass oSHeprus. [loreHumanbHas
SHEprus yIpyro nehopMUPOBaHHON
npyxuHnbl. [loTeHnuaneHass »Heprus Tena

BOJIM3U OBEPXHOCTH 3eMIIH

HOTGHI_II/IEU'ILHBIG N HCINOTCHIHAJIBHBIC CHIIBI.
CBs13b pa6OTBI HECIMMOTCHIOHAJIBHBIX CHJII C

N3MCHCHUCM MEXaHU4YEeCKOMH SHEpIrUuun
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2.3.8

239

2.3.10

CHUCTEMBI TEII. 3aKkoH COXpPaHCHUA

MEXaHUYECKON IHEPTrun

VYipyrue u Heynpyrue CTOJIKHOBEHUS
TexHHYeckue ycTpoWCTBA: IBHKEHHE PAaKET,
BOJOMET, KOIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. M3ydeHue CBsI3U
CKOpPOCTEM Tell IpH HEYNPYyroM Yyzaape.
UccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHCHHEM MEXaHUYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUM

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BpoyHoBckoe
neuxenne. [luddysusa. Xapakrep ABMKEHUS U

B3aMMO/ICHCTBHUS YaCTHI] BEIIECTBA
Mopgenu CTpoeHUs Ta30B, KUIAKOCTEH H
TBEPABIX TeN W OOBACHEHHE CBOWCTB

BC€IICCTBA HA OCHOBC 3THUX Moneneﬁ

Macca wmonekyn. KommuectBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Mopnens  upeanpHOro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOPpHUU UACAIIBHOI'O I'a3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOM PHEPIUU TEIUIOBOTO JBUKEHMUS

yactul] ra3a. lllkana remneparyp KensBuna

VpaBuenune Kianelipona — MeHzeneesa.

3akoH /lanbToHA

I'a30BBIC 3aKOHBI. I/I3OHpOI_ICCCBI B NACAJIbHOM
ra3c¢ ¢ IOCTOAHHBIM KOJIHMYCCTBOM BE€HICCTBA:

n30TepMa, H30Xopa, u3obapa

TexHnueckue  ycTpoKcTBa: TEPMOMETD,
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3.2

OGapometp

3.1.10

IIpakTuueckue paboTsl. M3mepeHue macchbl
BO3JyXa B KJIACCHOM KoMmHare. MccnenoBanue
3aBHCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMMKNA

3.2.1

TepmoauHamuueckass cucrema. BHyTpeHHss
SHEPTHUsi TEPMOJAMHAMHYECKOM CHUCTEMBI U

CIocoObBI €€ N3MEHEHNS

322

323

KonunuectBo Temnotel u paborta. BuyTpennss

OHEPIUs OAHOATOMHOI'O UACAJIIBHOT'O Ira3a

Buapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMsI, M3iIydeHue. TernaoéMKoCTh Tena.
VYnenpHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPH TCILIOIICpEaAaAIC

324

3.25

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
[IEpPBOTO 3aKOHAa  TEPMOIAMHAMHUKH K
n3onpoueccam. ['paduueckas uHTEpnpeTarus

paboThI Ta3a

TermoBble MamuHbl. [IpuHIMIBL gelcTBUSA
TEIJIOBBIX MaiuH. [IpeoOpa3oBanus sHEpruu
B TEIIOBbIX MammHax. Koaddumment
nonesnoro  geiictBus  (manmee —  KIIM)

teroBoit MamuHbl. [{ukn Kapuo u ero KI1/]

3.2.6

3.2.7

3.2.8

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoOpaTtumocTs  mporeccoB B MPHPOJE.
TeruoBble JBUTATEIHN. OKOJIOTHYECKHE

pOOJIEMBI TETIIO3HEPTETUKH
Texnuueckune YCTPOMCTBA: JBUTaTEIlb
BHYTPEHHETO CrOpaHusl, OBITOBOIA
XOJIOIMIBHUK, KOHTUITUOHED
[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH

33

ATPET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI
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3.3.1

332

[TapoobpazoBanue u KoHAeHcalus. Mcnaperue
u KUIICHHUE. VY nenbHas TEII0Ta
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI

KHIICHUA OT JaBJICHUSA

AOcCon0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

BO3ayxa. HachllieHHbIi nap

333

TBépnoe TEJIO. Kpucrannnueckue u
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJJIbL.

CoBpeMeHHbIE MaTepHalIbl

334

335

3.3.6

IInaBnenue wu KpUuCTallIn3alus. VY nennHas

TerutoTa tiasieHus. Cyomumanus

YpaBHEHHE TEIIIOBOTO OamaHca

TexHudyeckue yCTpOMCTBA: THUTPOMETp U
NICUXPOMETP,  KaJIOPUMETP,  TEXHOJIOTUH
MOJTyYCHHSI COBPEMEHHBIX MaTepUaJIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOI'NH

3.3.7

IIpakTueckue paboTHI. H3mepenne

BJIAJKHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA

4.1

SJIEKTPOCTATUKA

4.1.1

Onextpu3anys Tea. DNeKTpUdYecKui 3apsin. IBa
BUJIa DJIEKTPUUECKUX 3apsi/IOB
[IpoBoaHMKHY, TUDIIEKTPUKU u

MOJIYIIPOBOAHUKHU

4.13

3akoH COXPAHCHUS DJICKTPUICCKOT'0 3apdaa

4.14

Bsaumonericteue 3apsnoB. 3akoH Kynona

DIeKTprYecKoe oJIe. HanpsxénnocTts
ANEKTPUYECKOTO OJIS. [TpuHuMn
CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

PaGora cun SJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorenmman. Pa3zHocTh MOTEHITHAJIOB
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4.2

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM

4.1.7 3JeKTpUYecKkoM  moJie.  Judnekrpuueckas
MIPOHUIIAEMOCTh
DIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCAaTopa.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOII,
419 JNEKTPOMETP, IJIEKTpOCTaTUYeCKas 3aluTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 IIpakTuueckue paboTHI. H3zmepenne

ANIEKTPOEMKOCTH KOH/ICHCATOPA

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 3JIEKTPUYECKOTO TOKa. McTtounuku Toka. Cuia
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenune. 3akon Oma a1 yyacTka nenu
423 DNEKTPUUECKOE CONPOTUBJICHUE. Y IEIbHOE
o CONPOTHUBIIEHUE BEILIECTBA
404 [TocnenosarensHoe, napajieJbHOE,
o CMEIIaHHOE COEIMHEHUE TTPOBOTHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) wu
427 BHYTpPEHHEE COMPOTHUBIIEHUE HUCTOYHUKA TOKA.
o 3akon Oma i1 TONHOM  (3aMKHYTON)
aneKTpudeckoi renu. KopoTkoe 3ambIkaHue
DNeKTpOHHAas MIPOBOIMMOCTD TBEPIBIX
428 META/UIOB.  3aBUCUMOCTH  CONPOTHUBIICHUS
o METaJIOB oT TeMIlepaTyphbl.
CBepXxnpoBOIUMOCTb
429 OnekTpuueckuid TOK B Bakyyme. CBoiicTBa
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OJICKTPOHHBIX ITYYKOB

[omynpoBonnuku. CoOCTBEHHAs M IPUMECHAs!
4.2.10 IIPOBOAMMOCTD IOJYNPOBOJHUKOB. CBOMCTBa

p-n nepexona. [TonynpoBoaHUKOBBIE TPUOOPHI

DNEeKTPUYECKH  TOK B DJIEKTPOJUTAX.
4.2.11 DIIEKTPOIUTHYECKAS UCCOLMALIMS.

DIEeKTPOIHN3

DNEeKTPUUECKUI TOK B rasax.
4510 CaMOCTOSTEIbHEIA W HECAMOCTOSTEIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITEIIBLHOTO

pazpsna. Monnus. [1nazma

Texnudyeckue  yCTpOKMCTBa:  amIepMerp,
BOJBTMETP, pEOCTaT, HWCTOYHHUKH  TOKa,
AIIEKTPOHATrPEBATEIILHBIC npuoOopHI,
4.2.13 3JEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHBIH THON,
TEPMHUCTOPHI u (doTope3nucTopsl,

HOJ'IyTIpOBOI[HHKOBLIﬁ Anoa, ralbBaHUKa

IIpakTueckue paboTHI. N3yuenue
CMEIIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

4.2.14 WN3smepenne 3JIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro conpotusieHus. Habmonenue

QJICKTPOJIMN3a

11 KIIACC

Kon Koanposepsiemoro
pasiena 3JIeMeHTa

4 SJIEKTPOAMMHAMUKA

IIpoBepsiemble 371eMeHTHI COACPKAHUS

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

IlocrostHHBIE MaruuThbl. B3amMmojaencTBue

4.3.1
4.3 NOCTOSHHBIX MATHUTOB

MarauTtHoe mone. Bektop MarHuTHOM

4.3.2
vHAyKUMKA.  [IpuHnun — cynepnosunuu.
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Jluaum MarnutHOM wuWHAYKUMH. Kaptuna
JUHUM  MarHUTHOM  MHAYKIUU  TOJSA

IIOCTOAHHBIX MAarHuTOB

MarauTHoe TMoJje MPOBOJHUKA C TOKOM.
KapTuHa nuHHMI 10N JUIMHHOTO MPSIMOTO

IIpOBOAHHMKA M 3aMKHYTOI'O KOJIBLEBOI'O

433 MPOBOJIHMKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoelicTBue NpOBOIHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOJyJIb U HAlPaBJICHUE
Cuia JlopeHua, €€ MOAyJb U HaIpaBJICHUE.
JIBrokeHue — 3apsDKEHHOM — 4acTUUbl B
43 OJIHOPOJIHOM MarHUTHOM 1one. PabGota
cuibl JIopeHna
4.3.6 SIBiIeHME DNEKTPOMAarHUTHOW UHAYKIUH
437 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
O/C nnaykuuu. 3aKoH IEKTPOMarHUTHOM
438 nHaykuuu dapaznes
BuxpeBoe »snekrpuueckoe mose. JIC
WHJIYKUUU B TPOBOJHUKE, JBIXKYLIEMCS
439 MOCTYIATEIbHO B OJJHOPOJTHOM MAarHUTHOM
rnose
4.3.10 [IpaBusno Jlenua
NHnykTUBHOCTD. fIBI€HHE CAMOMHIYKIUU.
4.3.11 OJ1C camouHayKIIMHI
DHEprusi MarHUTHOTO TIOJSl KaTYIIKH C
4.3.12
TOKOM
4.3.13 DJEeKTPOMAarHUTHOE I10JI€
TexHudeckne  yCTPOMCTBA:  MOCTOSIHHBIE
MarHuThbl, AJIEKTPOMArHUTBHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TIeUb
4315 [IpakTrueckue paboTHL. N3yuenue

MAaroMuTHOro II0Jid KaTymKu C TOKOM.
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HUccnenosanne aeiicTBUSA  HOCTOSIHHOIO
MarHuTa Ha pamKky ¢ TokoMm. MccienoBanue

SIBJICHUA BHCKTPOMaFHHTHOﬁ HHAYKIOUH

KOJIEBAHM:A 1 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenprast cucrema. CB0OOmHBIE
kojieOanus. ['apMoHuueckue KoyieOaHuUs.
Ilepuon, wacrtora, ammumtyna u (dasa

KOJIeOaHui

5.1

5.1.6

[IpyxuHHblii MasTHUK. MaremaTuyecKui

MasATHHUK

VYpaBHEHHE TapMOHUYECKHX KOJICOAHUM.
Kunematuueckoe u JMHAMHYECKOE

OIMCAHUE KONeOaTEeIbHOr0 JIBUKEHUS

[IpeBpamienue SHEPIrUH pu
TapMOHHYECKUX  KOJEeOaHUSX. CBs3b
AMIUTUTYIbI KoseOaHui HCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMH KosieOaHuil e

CKOPOCTH U YCKOpPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHus B
uaeaJbHOM  KOJIeOaTeIbHOM  KOHTYpE.
AHamorusi MeXIy MEXaHHYeCKUMH U
3JIEKTPOMAarHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

3akoH COXPAaHCHUA SHEPTHUU B HUACAIIBHOM

KoJIe0aTeIbHOM KOHTYPC

BbIHYX/IeHHbIE MEXaHUYECKHE KOJIeOaHuUs.
Pe3onanc. Pe3onanchHas KpuBasl.
BoinyxneHHbie AJIEKTPOMarHUTHBIE

KoJIeOanus.

[lepemennbiii  Tok.  CHHYCOMAANBHBIN

HepeMeHHBIfI TOK.

MOIIHOCTh MEPEMCHHOT O TOKa.
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5.1.10

AMIUIMTYIHOE W JIEMCTBYIOIEE 3HAUYCHHUE

CHJIbI TOKA W HAITPAKCHUSA

Tpancdopmarop. [IponsBoacTso, nepenaya
U MOTpeOeHne 3JIEKTPUUECKON HSHEPrUu.
DKOJIOTUYECKUE PUCKHU IIPU MPOU3BOJCTBE
BJIEKTPUYECKON SHEPIuH. Kynberypa
HCII0JIb30BAHUS ANIEKTPO3HEPTUH B

HOBCCI[HCBHOI‘/'I KHU3HU

5.1.11

5.1.12

Texuuueckue yctpoiicTBa: celicmorpad,
ANEKTPHICCKHIA 3BOHOK, JIMHUN

QJICKTpoIepcaaqd

IIpaktuueckue pabotel. HccnenoBanue
3aBUCUMOCTH NEpUOJia MaJbIX KoseOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMeHHOro Toka B
Leny W3 IO0CJIENOBAaTEIbHO COEIUHEHHBIX

KOHACHCATOpPA, KaTYIIKHU U pE3UCTOPa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

522

MexaHnuueckue BOJIHBI, yCIIOBUS
pactpoctpanenus. [lepuon.  CkopocTh
pactpocTpaHeHHUssT ¥ JJIMHA  BOJIHBL

HOHepeLIHI)IC " IpOJO0JIBHBIC BOJTHBI

WnTepdepenus " T paKIUs

MCEXaHHNYCCKHUX BOJIH

523
5.2

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Bricota Tona. Tem0p 3Byka

5.2.4

525

ONEKTPOMarHUTHHIE  BOJIHBI. Y CJIOBHSA
W3JIy4EHUs  DJIEKTPOMATHUTHBIX  BOJH.
B3anmMHuas opuenranusa Bektopos E, B u v
B JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJH:
OTpakeHHE, NPEJOMIICHUE, MOJSApU3aLMs,
mudpakius, uHTepdepeHuus. CKOpOCTh

OJICKTPOMAIrHUTHBIX BOJIH
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53

5.2.6

[lIxana AIEKTPOMATHUTHBIX BOJIH.
HpI/IMeHeHI/Ie OJICKTPOMAruuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHUIMOBI pPafnOCBSI3M U TEJNEBUICHHUS.
Pannonokanus. DNEKTPOMarHuTHOE

3arpsi3HEHUE OKPY KarolIel cpebl

5.2.8

5.3.1

TexHudeckue yCTPOWCTBA: MY3bIKAJIBHBIC
MHCTPYMEHTBHI, yJIBTPa3ByKOBas
JUAarHoCTHKa B TEXHUKE M MEIULMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-neun
OIITUKA

[IpsAMonMHEHOE pacIpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAKCHUS
cera. [loctpoeHne M300pKEHUI B TIOCKOM

3epKase

533

Ipenomienne cBeTa. 3aKOHBI TPETOMIICHHS
CBeTa. AOCOIOTHBIN [10Ka3aTellb

MIPEIOMIICHUS

534

535

[omuoe BHYTpPEHHEE OTpa’KEHUE.
[IpenenbHBIl yroa MOJHOIO BHYTPEHHETO

OTpaKEHUS

Hucnepcuss  cBeta. CIIOXKHBIH  COCTaB

Oenoro cBera. L[Bet

5.3.6

CoOuparoniue M paccerBarollfe JUH3BI.
Tonkasg nuH3a. DOKYCHOE pACCTOSHHE W
ONTHYECKass  CWJIa  TOHKOM  JIMH3BL
[TocTpoeHnne n300pakeHN B COOMPAFOIIINX
u pacceuBaomux JauH3ax. Dopmyna
TOHKOM NHH3BL. YBEIHYCHHE, JaBacMoe

JIMH30H

5.3.7

HpCI[CJ'IBI NPpUMCHUMOCTH FCOMCTpH‘lCCKOﬁ

OIITUKH
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5.3.8

HNnrepdepentius  cBera.  KorepeHTHbIC
HMCTOYHUKHU. YcnoBus HaAOII0ICHUS
MaKCHUMYMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHUKOB

539

Hudpakuus  cBera.  JludpakuuoHHas
pemérka. YciaoBue HAOMIOACHHS TIABHBIX
MaKCUMYMOB npu naJIcHUM

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10

5.3.11

5.3.12

[Tonspusanusa ceera

TexHudeckue yCTpPOWCTBA: OYKH, JIyIa,
¢doroanmnapar, NPOEKUUOHHBIA ammapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITHKA, TU(ppaKkLnOHHAs peleéTKa,

TIOJISIPOU T

[IpakTuyeckne  pabOTHI N3mepenue
nokasarenis npenomienus. VccienoBaHue
CBOMCTB  W300pakeHMM B  JIMH3AX.

Ha6JHOI[eHI/Ie AUCTICPCUHN CBCTA

BJIEMEHTHI CITIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuupl IPUMEHUMOCTH KJIACCUYECKOHU
MEXaHHUKH. ITocTynatel TEOPUH
OTHOCHUTEIIBHOCTHU: MHBApUAaHTHOCTb
MOAYJA CKOPOCTM CB€Ta B BaKyyMe,

MNPpUHOHUII OTHOCUTCIIBHOCTHU OUHIITENHA

6.2

6.3

6.4

OTHOCHUTENBHOCTh OOTHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHU U  COKpaIICHUC

JUTUHBI
DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBs3p Macchl C JHEPIHEW W HMMIYJIbCOM
CBOOOJHOW YacTHUILbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHIIEI

KBAHTOBAS ®U3UKA
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7.1

7.2

BJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyna [lnanka cBsi3u sHEPrUU
¢doroHa ¢ ero YactoTod. OHeprus u

UMITYJIbC (POTOHA

7.1.4
7.1.5

OtkpeiTie U uccneaoBanue hororddexra.
Ombitet A.I. CroneroBa.  3aKOHBI
dotordpdexra

YpaBHeHue OHHIITEHHA s
dhororddekra. «Kpacnas TPaHMIIA»
dotorddexra

Hasnenue ceera. Onwitel [1.H. JIeOGeneBa
XHUMHUYECKOE JICMCTBUE CBETA
TexHuyeckue ycrpoiicTBa: (OTOIIEMEHT,
(dboTomaryuk, COJIHEYHAas! Oarapes,
CBETOJINO]T

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopna o muccinenoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaH MOJCJIb aTOMa

7.2.2

ITocTynatet bopa. N3nyyenue U
NOMIOIIEHNE  (OTOHOB IpU  IEpexone
aTomMa C OJHOIO YPOBHSA DJHEPIrUHM Ha
npyroii. Buasl criektpoB. CriekTp ypoBHeM

OHEPIrur aroMa BOAOpOJaa

7.2.3

7.2.4

BomHosrle cBoiicTBa uyactull. BOaHBI 1€
Bpoiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Judpakuus dIeKTpOHOB Ha

KpHUCTaJIax

CroHTafgHoe U BBIHYXACHHOC H3JTY4YCHHUC.

YcTpoiicTBO U MPUHIIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpOMCTBA: CHEKTPATbHBIN
aHaM3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIMA

KOMITBIOTEP

[Ipaktuueckne pabotel. HaOmrogenue
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JMHENYaToro CrekTpa

7.3

ATOMHOE PO

7.3.1

Metoapl HaOMIONEHUST M PETUCTPAIUU

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAagUOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHH0  cOcTaBa
paguoakTHBHOrO  u3iydeHus. CBolicTBa
anb(da-, OeTa-, raMMa-u3TydeHus. BrusHue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

7.3.3

7.3.4

OTkppITHE  NOpPOTOHA W HEUTpOHA.
Hyxnonnass mozens siapa ['eiizenOepra —
WBanenko. 3apsan supa. MaccoBoe 4HCIO

sapa. M3oronsl

Annda-pacna. DNEeKTPOHHBIH "
MO3UTPOHHBIA  OeTa-pacman.  ['amma-
u3IyueHHe.  3aKOH  PaJMOAKTUBHOTO

pacinaga

7.3.5

7.3.6

7.3.7

OHeprus CBA3M HYKIOHOB B fJIpeE.
SAnepusie cunbl. Jlepekt Macchl siapa
SAnepuele peakuuu. JleneHue M CUHTE3
snep

SnepHsiii peaxTop. TepmosinepHbIit
cuHte3. [IpoGneMbl M THEepCHEKTHBHI
SIIEPHOM  DHEPreTUKU.  DKOJIOTMYEecKue

ACIICKTHI HﬂepHOﬁ 9HEPICTUKHA

7.3.8

OnemeHTapHple  4acTUlbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIIbHBIE

B3aHMOJICHCTBUSA

7.3.9

TexHudeckue  yCTpOMCTBA:  JTO3UMETP,
Kamepa BwuibcoHa, sAnepHBIl peakTop,

aroMHas bomOa

7.3.10

IIpaktuyeckne pabotel. HMccienoBanue
TPEKOB YaCTHUIL (o TOTOBBIM

¢dororpadusm)
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OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bunx 3B&nnoro Heba. CosBe3musi, sipKue

3BéSIIBI, IIJIaHCTHI, UX BUAUMOC IBUXKCHUC

ConHeuHass cucreMa. llimaHeTel 3eMHOU
TPYIIIIBL. Ilima"eTsI-ruranTel u ux
CIIyTHUKH, KapJIMKOBBIC IJIaHETHI. Masbie

testa COTHEYHON CUCTEMBI

Coname, ¢ortochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIla U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTh, PaJHNyC, TeMIlepaTypa,
HX B3aHMOCBSI3b. Jlmarpamma
«CTIEKTPATBHBIA  KJIacC — CBETUMOCTHY.
3Bé3npI  IVIABHOH  ITOC/IENOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE3] TJIaBHOM IoCICA0BAaTCIIBHOCTHU

8.6

8.7

8.8

Bnyrpennee CTpOCHHE 3BE3.
CoBpemMeHHbIC MPEACTABICHUS 0
MIPOUCXOXKIEHUU U 3BotoMU ConHIa U 3BE3.

JTarbl )KU3HA 3BE3]I

Mineunsii  Ilyre — Hama I'anmakrtuka.
CnupanbHas  crpyktypa  [amaktukw,
pacopeneneHue 3BE3J, Tasa U IBUIM.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuxe. Ilnockas u  cdepuyeckas

OOACUCTEMBI [ allTakTUKHA

Tuner ramaxtuk. Paguoranmaktuku H

KBa3zapbl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaOb6ma. Pa3z0eranue ranakTuK.
Boszpact u paguyc BceneHHoi, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usiyyeHue
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MacmrabHass ~ cTpykTypa  BceneHHOM.
8.10 Meraranaktuka. Hepeménnsie npoGiiembl

ACTPOHOMUH
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Msxumes I'.4., bByxosues b.b., Corckuit H.H.; nox
penakiueit [TapdpentreBoii H.A. AxkuimonepHoe o6mectBo «M31aTenscTBo
«IIpocsemenue»

» ®usuka. 11 knace. Mskumes ['.4., byxoBues b.b., Yapyrun B.M.; oz
penakuueit [lapdentreBoit H.A. AkninonepHoe obiectBo «M31aTenscTBO

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA
TEMaTUYECKOE UTIOYPOUHOE TUIaHUpoBaHue KyueOHukam ['. 5. Mskuiuesa,
A.3.CunsixoBa «Mexanuka. 10 kiacc», «MosexynsipHast pu3uka.

Tepmonunamuka. 10 kimacey, «9nekrpoauHamuka. 10—I11 knaccwy, JaHbl

MCTOJUYCCKHNC PCKOMCHIAINH K YPOKaM, MPCACTABJICHbI BAPUAHTbI KOHTPOJIbHBIX

paboT 1o TaHHOMY KYpCY | pe3yJIbTaThl OCBOeHUs Kypca. 2023

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

https://m.edsoo.ru/
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 623666150831771221347266431787295936811105584784
Bnageney MypawkiHia Hatanea MeTpoBHa

OeicTevTened C 31.08.2026 no 31.08.2027
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