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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yiabTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUN MporpaMmsbl, npenctraBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm enepalbHON pabdodeil MporpaMMbl BOCHHUTAHHS U
KOHLIETIIIUMA TIpernojiaBaHusi ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0Opa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HANpaBlIeHO HAa (QOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydawommuxcs 10-11 kiaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JCATEIIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpPeIMETHBIM pe3ysibTaTaM
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4E€OHBIMH TMpeamMeTramMu. B Hel
OTIPENIEIAIOTCA OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HA YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHus, MIAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTanpeIMEeTHbIC, MPEeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3rKe BKIIOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHMS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIC TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nKay» 1mno rojgaM o0ydeHusl.

®du3rka Kak Hayka O Hauboisiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. IkoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHHue  (QU3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpA3HBIX TEXHOJOTHH B cdepe DSHEPreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIy4YeHHUsS HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU U JPYTHUX.
N3yyenune (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAyYHBIA METOJI MO3HAHMSI MIPY BHITIOJIHEHUHA UMH YI€OHBIX UCCIICIOBAaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAI HWIEH, KOTOpPhIE MOXKHO paccMaTpUBaTh KaK IPUHIMUIBI €r0
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B CcOOTBETCTBMUM C HEW MaTepuanl Kypca (QU3HKA
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE MPENCTABICHUM O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKkn Cc pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PCHUECKUMU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITpOOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHX M TEXHOJOTMYECKUX IPHIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKMM Hpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHUS U HKOJIOTHYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3UMKH Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMIOB B  COBPEMEHHBIX IPEACTaBICHUAX O MPUPOAE, TPAHMIAX
IPUMEHUMOCTH TEOPUHM, U1 OIMCAaHUSA €CTECTBEHHO-HAYYHBIX SIBJICHHA U
MIPOIIECCOB).

CHCTeMHO-AESATENBHOCTHBIN MOIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHu3alUU SKCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXCs.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIEPUMEHTOB M J1A0OpaTOpPHBIX pPadoT,
KOTOpbIE B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHHUYECKUX
pakTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
IPOBOJMMBIX JJII KOHTPOJS M  OLIEHKH, OCYIIECTBIAETCS  yYaCTHUKaMH
0o0pa3oBaTeNpHOrO IMpoliecca MCXOAs U3 OCOOEHHOCTEH IUIAHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »s>TOM oOecneunBaercs OBJIAJACHHE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE M3MEPEHUs, HUCCIEeIOBAHUS
3aBUCHUMOCTEH (PU3MYECKMX BEJIUYMH U IIOCTAHOBKY OIBITOB 10 TPOBEpKE
IIPEIIOKEHHBIX TUITOTES.

bonpiioe BHUMaHWE YAENAETCA PEUIEHUI0 PAcYETHBIX M KA4YE€CTBEHHBIX
3amad. [Ipu 3TOM s pacuy€THBIX 3a/1a4 TPUOPUTETOM SIBISIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOr0 pasiena Kypca, TaK U HUHTErpUpPYs 3HAHUS U3
pa3HbIX pa3nenoB. /(s KayecTBEHHBIX 3a/1ad IPHUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTYallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO k MmaTepHalbHO-
TEXHUYECKOMY OOECeUYeHHI0 y4yeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOMHETa
MpPEIMETOB E€CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOKHO OBITh
HeoOXxoauMoe J1abopaTopHoe O00OpYyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHCcTpalluOHHOE  00OpyJ0BaHuEe (HOPMUPYETCS B COOTBETCTBUM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECIEeYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaMid st
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW ©  MPOIIECCOB, OMIUPUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIHEeuMBAETCs B pacyuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ LU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMM LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAyYHOMY
U3YYCHUIO TPHUPOJIbI, PA3BUTHE HMX HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]ie TTO3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENLCKOrO0 OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKH;

e (dopMmupoBaHHE yYMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3HYeCKUX 3HAHUA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTxeHne 3TUX lenei 00ecreuynBaeTCsl pelieHneM CIeIyIONNX 3a1ad B

npoliecce u3yyeHus Kypca GU3NKy Ha YpOBHE CPEHEro 00IIero o0pa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMbl  3HaHMH 00  o0mmx  (uU3MYECKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHHN TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CAaMOCTOSATEIbHOE
co3anre GU3NMYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAaMU CaMOCTOSTEILHOTO IJIAHHUPOBAHUS W TPOBEACHHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEPHpeTanuu uHpopmammu,
OTIpeeNIEHHS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YJIbTaTa;

e CO3JIaHHE YCJIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3yudenne ¢usuku (06a30BbIii ypOBEHb) Ha YpOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUSA

®dusnka — Hayka o npupone. HaydHble METOABI NO3HAHUSA OKPY’KAOILETO
Mupa. Ponb DJKCrepuMeHTa M TEOPUM B IMPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble THIIOTE3HI.
®dusnyeckre 3aKOHbI U TEOPUH. I'paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponp m MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpPEaHSSI CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, MX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. [ 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MepeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOE nageHne. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuHeintHoe  aBvKeHue. [IBHKEHHE  MAaTepUAIBHOM TOYKH IO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KEHUE CHAPSOB, LICTTHBIE U PEMEHHBIE TTEpEayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.



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

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HNPOUJACHHBIMU TEIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE IPOMEXKYTKA BPEMEHH MPHU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNS IapUKa B BI3KOU JKUJIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  ['anmunes.  IlepBwiid  3akoH  HproToHa.
HNHepunaibHbIE CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CkoibxeHus1, kauenus ). Cuna tpenusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEHUS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuita conpoTUBIIEHUS MPU JIBUKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPIOTO Tela.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpaumieHus. llnedo cumbl. YcnoBud
paBHOBECHUSA TBEPAOIO TeA.

TexHuyeckrue YCTpPOMCTBa M MPAKTUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JBH)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEeHUE MacC B3aMMOJICCTBYIOIINUX TEJ.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl
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N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pEe3rHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynec MarepuallbHOM TOUYKM (Tena), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMiynbC cuipl U U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PaGora cuibl. MOIHOCTB CHJIBL.

Kunernueckass 3Heprusi MarepuanbHO Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOU DHEPIUH.

IloreHunanbHas DHEPIusl. IloTreHunanbHas JHEPIUs yIpyro
nedopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3HEprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHbIE ~ cuibl.  CBA3b  pabOTHI
HEIOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXpPAaHEHUS] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSL.

TexHuyeckre yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
IIPY>KMHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEeHMATBLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C UBMEHEHHMEM MEXAHUUYECKOW IHEpruu
TeJIa Ha IPUMEPE PACTSIKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHasi pu3nka U TEPMOJIMHAMUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTHUI[ BeEIIeCTBA. MOJIEIM CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPJBIX TET U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Llenbcus.

Mopnens  upeanpHOoro rasza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUU HUACAIBHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHHsS dvactul rasza. [llkama
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponeccsl B UACANBHOM T'a3e C INOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpencTaBlIeHHE H30IPOLECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE TPHUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3blBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OneIThl 10 MU PY3UN )KUIAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OneITsl, JOKa3bIBAOIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

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

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HJEAIbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmuvie pabomul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HW3MEPEHHMU
00bEMa KOMHATBI, 1aBJIEHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanye 3aBUCUMOCTH MEXKy TTapaMETPAMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpeHHsAs 3HEprus TEPMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonmnuectBo TemnoTsl U padbota. BHyTpeHHss
JHEpPrus  OJAHOATOMHOIO  HWJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonnuecTBO TEIIIOTH NpH TEIIONEpEaAYE.

[Tonsitue 006 amuabatHoMm tpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHre TepBOro 3akoHa TEPMOJIMHAMUKU K H3ompoleccam. ['padpudeckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akoH TepMoguHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TeroBsle  MammHbl.  IIpyuHIMOBI ~ OEWCTBUS  TEIUIOBBIX — MAlIMH.
ITpeoOpa3oBanuss »HEpruM B TEIUIOBBIX MamMHax. KoadduuueHt mnonezHoro
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nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEH »HEpruy Tejaa MPU COBEPIICHWH pPaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEPTrUM (TeMIlepaTyphl) Tea Ipu Terionepeaaye.

OnpIT 1Mo anuabaTHOMY pACIHIMPEHHIO BO37ayXa (OMBIT C  BO3AYIIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEIIIOEMKOCTH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Dazosvie nepexoont

[TapooOpazoBanue n koHzaeHcauus. Mcnapenue u xuneHue. AOCOIIOTHas U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HachllieHHBIM map. YaenbHas TeEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdusie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpemMeHHble Marepuaiibl. [lnmaBienue u
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHHYecKue yCTpPOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOIYUYEHHUSI COBPEMEHHBIX MaTepHUaiOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmronenue HarpeBaHusl 1 MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanus KpuCTaJIoB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3mepeHrie 0THOCUTENbHON BIaKHOCTH BO3/1yXa.

Pasznea 4. daekTpoanHamMuka
Tema 1. Inekmpocmamuka
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OnekTpuzanus Tel. ODJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, DUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsa.

B3aunmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli ANEKTPUUYECKU 3apsia.
Onektpudeckoe moje. Hanpsok€HHOCTh  AnekTpuueckoro mnojsa.  [IpuHiun
CYyHEPIIO3ULAN DJICKTPUUECKUX ToJieH. JIMHMM HanpsHKEHHOCTH AIIEKTPUUYECKOTO
OJISL.

PaGora cun  anekrtpocraruueckoro  mojs.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM M AMAJNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
JvanexTprdyeckasl MpOHULIAEMOCTb.

DnekTpoéMKocTh. KongeHncaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHu4eckrue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHUE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BAHHBIX TEIL.

DJIEKTPUUECKOE MOJIE 3aPSKEHHBIX TE.

[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 paznuunvix cpedax

DJIEKTPUYECKHIT TOK. YCJOBUA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctounukn Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsbxkenne. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUUECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHUJIA U BHYTPEHHEE COMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpUUYecKo nenu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.
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DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJAUMOCTD
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax MW  pacIulaBax  AJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOWCTBAa M MPAKTUYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJIbTMETpP, PEOCTaT, HCTOYHHKUA TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIIPOBOAHUKOBBIN N0, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIPSKEHMUS.

3aBUCUMOCTh COIPOTUBIICHUS] UMJIUHAPUYECKUX HPOBOJHUKOB OT JUJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuania.

CmMemaHHOe COeTMHEHNE ITPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBHUCUMOCTb CONPOTHUBIJIEHUSI METAJLIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOANMMOCTD TMOA.

Yuenuueckuii sxcnepumenm, 1abopamopmuvie pabomul

N3ydeHne cMEmaHHOrO COEINHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEW CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbie CBA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 kiacce OCyHIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
Ounonornu, XuMuM, reorpaduu ¥ TEXHOJIOTHUH.

Mesicnpeomemnovle nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboa, runepOosia, ux rpa¢uku U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX MPOECKLIUH HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.
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buonoeus: mexannueckoe ABMKEHUE B KUBOUM mpupoje, nuddysus, ocMoc,
TEIUI00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIaur, TEIIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SABJICHUS B )KUBOUM MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEIIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS AUCCOLMALNS,
rajibBaHHMKa.

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

Texnonoeus: npeoOpa3oBaHKUE JIBH)KCHUH C HMCIOJIb30BAHHEM MEXaHHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOIUIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET U JIpyTHe€), ABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOHUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYyYCHUS COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKasl 3alluTa, 3a3€MJICHUE DJEKTPONpPHUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIbHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TATbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. InNeKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaelHCTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
WHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe T1oOJie NPOBOJHMKA C TOKoM. KapTuHa JNHHUN WHIYKIUU
MArHUTHOTO TOJSl JJIMHHOTO TMPSIMOTO MPOBOAHUKA M 3aMKHYTOTO KOJBILIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. B3anmoaeiicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.

Cuna Jlopenua, e€ Moaysib U HampaBJiieHUE. [[BH>KEeHUE 3apsKEHHOW YacTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJie. PaboTa cuisl Jlopenna.

SIBieHMe ANEKTpOMArHUTHOM HMHAYKOUU. IlOTOK BEKTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIKYIAs CUla HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOMU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATENBHO B OJJTHOPOJHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.
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NHOyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHn4eckrue yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TIOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUI], UHIYKIITMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIuHUM UHAYKIIMA MarHUTHOTO TOJIA.

BzaumopericTBre 1BYyX MPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBUKYIIEH CHIJIBI MHAYKIUM OT CKOPOCTH HM3MEHEHUS
MarHMTHOT'O MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHre MarHuTHOTO TOJIs1 KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JICKTPOMArHUTHOW UHTYKIIAH.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAzZHUMHblE KOJ1€0AHUA

Konebarenpaast cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJeOaHMU.
["apmonnueckue kosiebanus. Ilepuon, yactora, amrummtyaa u (aza KojaeOaHUM.
[IpyXVHHBIN MasATHUK. MaTremMaTU4eCKU MasTHUK. Y PaBHEHUE TapMOHHUYECKUX
kosebanwnii. [IpeBparenue sHepriu Mpy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
UJeaJTbHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aryxaronmx KoyueOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUsI.

[lepemennbiii  TOK. CHUHYCOMJANBHBIM TEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U
HaIpsKEHUS.
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Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUIECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE IeKTpodHepruu. Kynbrypa
HCIOJIb30BaHUs JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HMU.

TexHu4eckre yCTpOHCTBA M NPAKTHYECKOE IPUMEHEHHE: DIICKTPUUYCCKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTEIbHOW CHCTEMBbI (TIPYKUHHBIM WM
MaTeMaTHYECKUI MasTHUK).

HaoGmronenue 3atyxaromux KojeOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOmronenue pezonanca.

CB00OOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHNs.

OcuumiorpaMmsl (3aBUCHMOCTH CHJIbI TOKA U HAIPSHKEHUSI OT BPEMEHHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUMH.

Pe3onanc mnpu MoOCIENOBATEIbBHOM COCAMHEHUW PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb TUHUYU 3JEKTPONepeayn.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MajbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanne TMEpEeMEHHOr0 TOKa B I[ENU M3  MOCJEA0BATEIIBHO
COEIMHEHHBIX KOHJICHCATOPa, KaTYyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HnTtepdepenius u nudpaxiys MEXaHUIeCKUX BOJIH.

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

DJIEKTPOMArHUTHBIC BOJHBI. Y CJIOBUS U3JIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anektpomarautHo#t BoiHe. CBOMCTBa
AJIEKTPOMArHMUTHBIX BOJIH: OTPaKCHHUE, MpeoMJIeHUe, NoJsapu3anus, Judpakius,
uarepdepenus. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 37M€KTpOMAarHUTHBIX BOJIH. IIprMeHEeHHE 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUA. Pagnookanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIIMHE, pajaap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Jlemoncmpayuu
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O6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUYHUK 3BYKa.

HabGmronenue orpakeHus: M MpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue untepdepentnu u qudpakiuid MEXaHU4eCKUX BOJIH.

3BYKOBOI pe30HAaHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, UHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoinHENHHOE pPacHpOCTpaHEHUE CBETa B
ogHopoaHoU cpene. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHue n3oOpaxkeHui B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTEelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yromn IOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBera. CrnoxxHbIi cocTtaB Oenoro cBeta. LIBer.

ColOuparomue U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOKyCHOE
pacCTOsIHME W ONTHYECKas CHjla TOHKOM JUH3bL. [locTpoeHue wn3o0paxkeHuil B
coOuparolmux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYeHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. WuaTtepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHHWS MAaKCUMMYMOB M MHUHHUMYMOB B HUHTEP(PEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBue HaOMIOACHUS
[VIABHBIX ~MAaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PaKLIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpoMCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, TPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
OnTHKA, TU(PpaKIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMOnUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMJICHUE CBETA.
OnTuyeckue mpruodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBO/A.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpocKorna, TeJIeCKona.
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Hab6mronenune naTepdepeninu cBera.

Hab6mronenune nudpaxium ceera.

HaGmronenne nucnepcuu cBera.

[TonydyeHue cekTpa ¢ TOMOIIBIO MPU3MBI.

[ToydyeHune ciexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBETa.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol
N3Mepenue nokaszaress NpeIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGnronenue nucnepcuu cBera.

Pazgesa 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCHUTEIBLHOCTH

['panunbl  TPUMEHMMOCTHM  KJIIACCMYECKOM  MexaHuku.  [locTynatsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DWHILITEWHA.

OTHOCHUTEJIBHOCTE OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpaICHUE
JUTVHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIITUBUCTCKON YaCTHLIBI. DHEPTUS
ITOKOS.

Pazgean 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEprUn (HOTOHA C €T0 YACTOTON. DHEPTUs
U UMIyJbC (poTOHA.

OTtkpoiThe 1 ucciaegoBanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dboroaddexra. YpaBHenue DiiHmreiHa s gortodrdpdexra. «KpacHas rpaHuna»
dboToarddexra.

JlaBnienne cBera. OnbiThl I1. H. JIeOGenena.

XUMHUECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHe: (POTODIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeEKTa.

CBeToauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma
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Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -YacTHIL.
[ImanerapHas mogmens aroma. llocrynmater bopa. U3nydyenue u mormomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHUM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BousHoBBIE cBOVicTBa yacTull. Bosnbl ne bpoiinsa. KoprycKynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyecknue yCTpOHCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Hab6nronenue TMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
Binsinue paAnoakTUBHOCTH Ha KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonuas monens sigpa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnan. OJIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuoaKTUBHOTO pacraja.

DHeprus CBsS3M HYKJIOHOB B sigpe. Snepubie cuibl. JledexT maccer spa.

S nepHble peaknuuu. Jlenenue u CUHTE3 sI€Ep.

SAnepusiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOM SHEPTeTUKHU. JKOJOTUYECKUE ACTIEKThI AIEPHOU SHEPTETUKHU.

DJieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

Metoap! HAOJIIOACHHS ¥ PETUCTPAIIMH DJIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTalbHbIE B3aUMOJIeHCTBUA. EAMHCTBO u3nyueckoit KapTUHBI MUPA.

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

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YaCTHIL.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).
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Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

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

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JIBUKEHHUE.

ConneuHas cucrema.

Connue. ConHeunast akTUBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpOeHue
3BE37. COBpEMEHHBIC MPEJACTABIEHUSI O MPOUCXOXKACHUU U 3BoMonMu ConHIa U
3BE3/1. DTalbl )KU3HU 3BE3.

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune m aBuwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. UEpHBIE ABIPHI B sapax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Paz0beranue rajiakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoit. MerarajiakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJIa30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPeIeNICHUs MTOJIOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapus U IPKHUE 3BE3bI.

Hab6mrogenus B Teneckon Jlynsl, mianet, Maeusnoro [lyTu.

Oo6o01maromniee MOBTOPEHUE

Ponp ¢u3ukm wW acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHOH KapTHUHE MHPA, POJIb (PU3NUECKON TEOPUH
B (QOopMHpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
(bU3NYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIECHUHN O IPUPO/IE.

MexknpeaMeTHble CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce ocyliecTBIsiETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CM C KypcamMH MaTE€MAaTHKH,
Ounonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (aKT, TUMoTe3a, (hu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIb, U3MEPEHUE.
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Mamemamuxa: pemIEHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
oTIpeIeICHNE TUIOIIAIN TFIOCKUX (PUTYp B 00BhEMa TelL.

buonocusn: »nextpuyeckue SBICHUS B KUBOM MpUpPOJZE, KoJieOaTelbHbIC
JIBUKEHUS B )KUBOW MPUPOJIC, ONTUUYECKUE SIBJICHUS B KUBOUM MPUPOAE, NCUCTBUEC
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKAS] CTPYKTYypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHaJIn3.

l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU  MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TPEJICKa3aHUE 3eMIICTPSCCHUIA.

Texnonocus: NWHUAM DJIEKTPOINEpEAAdy, TEHEPATOP MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHWOHHAs II€Yb, pajap, pPaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-neub, MPOEKIIMOHHBIN ammapaT, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes..
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE CPEIHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIIETYIONINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOTO TpenMera «Du3nukay TOIHKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOYYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
OTIBITA M OTBITA JESATEILHOCTH B IPOIIECCE PeaIM3aIlii OCHOBHBIX HaIpPaBJICHHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocsl KaKk aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETIOBEUCCKMX TYMAaHUCTHUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpEcaxX Ipa)kIaHCKOTO
oOIIecTBa, yuacTBOBATh B CAaMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIlnu;

yYMEHHUE B3aUMOJICHCTBOBATH C COITMATbHBIMH HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEITLHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMU HUJIECHTUYHOCTH,
NaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTIKCHHSIM
POCCHIMCKUX YIEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHWCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHHS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;
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5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaMm MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOU, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiue mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(OpPMHPOBAHHOCTh JKOJOTUYECKONW KYJIbTYphl, OCO3HAHHE TJI00AJIHLHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JICMCTBUI B OKPYKAIOIIEH CPeJIe Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEHHE OMbITAa JEATEIBHOCTH SKOJOTMYECKOM HANpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHUs  (QU3MKM  OCYHIECTBJIATh  NIPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NesATEIbHOCTh MHIUBUAYATbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCATbHBIE YUeOHbIE /1eiiCTBUS
ba3oBble 1ornueckue 1eicTBUA:
CaMOCTOATENLHO  (OopMyJNIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENCNATh MENN JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPHUTEPUU UX
JOCTYKCHUS;
BBISIBIIATH ~ 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHATbHBIX ¥ HEMATEPHUATbLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTD, OIICHUBATH COOTBETCTBHUE PE3YJIHTAaTOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:

22



BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBBIMU MOHATHSIMH W METOAaMHU
buznueckoil HayKu;

BJIAJICTh HaBBIKAMU yue€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpHpETallui, MPeoOpa3oBaHUI0 M MNPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYallMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1acT (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJlM3WpOBaTh 3a/aady,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHTHhI i JI0Ka3aTelbCTBa
CBOMX YTBEP:)K/ICHUH, 3a/1aBaTh apaMeTphl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE€ pEUIeHMs 3aJaud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBbIE 3agadl B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (QHU3MKe B MPAKTHYECKYIO 001acTh
KHU3HECITSIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTb OPUTHHAIBHbIE TOAXO0AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE aIbTepPHATUBHBIEC PEILICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIQ/IETh HABBIKAMH TMOJIydeHUsT WHPOpPMAIUN (PU3UIECKOTO CONEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATh IOMCK, aHaJu3,
CUCTEMAaTH3alMI0 U HHTEPIpPETAlNIi0 MHPOPMAlUMU pPa3IMYHBIX BHUIOB U (opm
MIPEICTABJICHNUS,

OLICHWBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONB30BaTh  CpeACcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3aady C CcoONoAcHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOCpeKEeHHs, TMPABOBBIX M  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COIEpX aHUs B pas3IMYHbIX (opMaTax ¢
yu€TOM Ha3zHayeHHsI HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIE YYeOHbIe 1eiCTBHA:
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OCYILECTBIAThH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JIEATENBHOCTH;

pacmo3HaBaTh MPEANOCBUIKA  KOH(MIWUKTHBIX CUTyallid MW  CMATYaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJIbl COBMECTHBIX NEUCTBHM C y4y€ToM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

OpUHUMATh L[EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JEHUCTBU,
pacmpenenarh poju ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIaJa M KaXJIOr0 yYaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKThI, OLICHUBAaTh HIEU C TMO3UIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJISITh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIC ACHCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJIATh MMO3HABATENIbHYIO NIEATEbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON paOdO0ThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYallUsM;

pacimpsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B 0O0JaCTH
(bU3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISAM;
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BIAJCTh HABBIKAMH  TO3HABATEILHON  pedieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB W
OCHOBaHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BHIOOpA BEPHOTO
pEIICHMST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKECHMUIO;

OpPUHUMATh MOTHBBI W apryMEHThl JPYrHUX IMpU aHaAIU3€ pe3yJIbTaToB
NeSATEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TP aHAINW3E pPe3yIbTaTOB
NEeSTeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce noCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaronIuXcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afOIIHIA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUAIONMIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBENEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HMOIIMOHAILHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPECHHEH MOTHBAITUH, BKIIOUYAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATH HMCXOIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKITIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHUH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTICPEIKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKITIOYAIOIINX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUMN:
JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;
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YUUTHIBATh TPAHUIBl MPUMEHEHHUA W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuabHas TOYKa, MHEpLHUAJIbHAs CUCTEMa OTCUETA, aDCOIOTHO TBEPIOE TEINO,
UJCANBHBIA ra3, MOAEIN CTPOEHUS ra3oB, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3aps]l IPU PEIICHUU PU3NIECKUX 3a]1aY;

pacro3HaBaTh (PU3HYECKUE SIBICHUSA (IIPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
AJIEKTPOJIMHAMUKU:  PABHOMEPHOE M  PaBHOYCKOPEHHOE  IPSIMOJUHENHOE
JBUKEHHE, CBOOOJHOE TMaJeHUE TeJ, ABW)KCHHE 110 OKPY)KHOCTH, HHEpLus,
B3auMozeicTBue Tel, AU(Qy3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TeJl IIPU HArPEBAHHMH (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHE, UCIApPEHHE, KOHJEHCAlMs, IJIABJIEHUE, KPUCTAUIM3AlMs, KUIICHUE,
BJIQXKHOCTH BO3/yXa, ITOBBIIICHHE JABJICHHS T'a3a [IPU €ro HarpeBaHW! B 3aKPBITOM
COCyZE, CBSI3b MEXKIYy IlapaMeTpamMu COCTOSIHMS Tra3a B H30IIPOlecCcax,
AIIEKTPU3ALUs TEJ, B3AUMOJECICTBUE 3aPS/I0B;

ONKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (U3MUECKUE BEIUUYMHBI:
KOOpJIMHATa, MYTh, NEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHJIa,
UMITYJIBC T€Jla, KHHETHYECKasi HEPrus, NOTCHIMAIBHASL 3HEPIUs, MEXaHU4eCKas
paboTa, MexaHMUYecKas MOIIHOCTb, IpPHU OMNHMCAHWU THPABUIBHO TPAKTOBATH
(Gu3MYECKUl CMBICT MCIHOJIb3YEMbIX BEJIMYMH, WX OO0O3HAUEHUS W E€IWHULIBI,
HaxXOoJUTh (OPMYJbl, CBA3BIBAIOLIME JAHHYIO (U3MYECKYIO BEJIMUYHUHY C APYTUMU
BEJIMYMHAMU;

ONMCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCHOJNB3Ys (UM3MYECKUE BEJIMYMHBI: JaBJICHHE rasa, TeMmIeparypa, CpeaHss
KMHETHYECKasi HEPIrusi XaOTUYECKOro JIBHXKEHUS MOJIEKYJI, CPEIHEKBaJApaTUYHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KOA(p(GUIUEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOIO JBHUraTessl; HpH OMNHMCAHUHU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, HX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIIME JaHHYIO
(bU3MYECKYI0 BEIUYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
siBJIeHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3UYECKUE BEIMYMHBL: DJIEKTPUUECKUNA 3apsij,
IIEKTPUYECKOE M0JI€, HANPSKEHHOCTD IMOJISA, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB;
Ipy ONHCAHWM TMPABUIBHO TPaKTOBAaTh (PU3MYECKUA CMBICT HCHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUYECHHS] M EIMHMIIBI; YKa3biBaThb (OPMYJbI, CBSI3bIBAIOIINE
JTaHHYIO0 (PU3MYECKYIO0 BETUUUHY C IPYTUMH BEJIMYMHAMU;

aHaJIM3UPOBaTh (PU3NUECKHE MPOLECCHl U SIBJICHMSI, UCHONB3YS (U3UUYECKUE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXpPAHEHWs MEXAaHWYECKOM OJHEpPruM, 3aKOH COXPaHEHUs HMIIYJIbCa,
OPUHLMI CYNEPHO3ULMN CHUJI, NPUHLIUI PAaBHONPABUS HHEPLUUAIBHBIX CUCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIiepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUUECKOro 3apsifa, 3akoH KylloHa, MpU ATOM pa3inyaTh CIOBECHYIO
(GbOpMyIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUsS (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MOBCEHEBHOM KU3HU;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3NYECKUX SIBICHUU W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dopMynupoBath mpobieMmy/3ajauy M TUIOTE3Y YYEOHOro JKCIEPHUMEHTA,
coOUpaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBISAThH MPSMbIE U KOCBEHHBIE U3MEPEHUSI PU3NUECKUX BEITUYHH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI U HMCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKHU MTOTPEIIHOCTEN U3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEJIWYUHAMH  C
UCTIOJb30BaHUEM TPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKCUpOBaTh pe3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMUH B
BUJIe TaOnuIl U rpauKoB, AeNaTh BbIBOBI IO pe3yJibTaTaM MCCIEI0BAHNUS;

co0o1aTh npaBuia 0€30MacHOro TpyJa MpH IMPOBEACHUM UCCIIEJOBAaHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATEIIbCKOW U MPOEKTHOU
NEeATEIbHOCTH C HMCIOJb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIOJB3YS (PHU3HUECKHE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBUSA 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOAUMBIC JJisi €€ pelleHUs, TPOBOJUTh PAaCU€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YEHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

peliaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTHYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYXKIEHUH C OMOpPOM HA HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue SBICHUS;

UCIIOJIb30BaTh  MpPU  pEIIeHUH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEICTABJICHUS YI4EOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAILIUIO;
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IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0 MHUpPA, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOILIEH CpelIe;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IUIAHUPOBATH JIESTEIIbHOCTh B HECTAHIAPTHBIX CUTYAlUSX, aJI€KBaTHO OIICHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K xonmy oOyudenus B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (U3HKKM B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B NMPAKTUYECKON NEATEIBHOCTU JIFOAEH, LIEJOCTHOCTh M €IUHCTBO
bu3HYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYEHHBIX (U3HMYECKUX MOJIEIIEH:
TOYEYHBIN AJEKTPUUECKUIN 3apsij, Jy4 CBETa, TOUCUHbIN UCTOYHHMK CBETA, A/lepHas
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa MpH PElIeHUH (PU3NYECKUX
3a/ay;

pacrno3HaBaTh (pU3MUECKHUE SBICHUS (TPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (PU3UKH: AJIEKTpUYECKasi MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasi WHAYKUUSA, JEHCTBME MAarHUTHOTO TIOJS Ha
OPOBOJAHUK C TOKOM U JBIXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHnus, audpakuus W MNOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE NaBICHUE, BOSHUKHOBECHUE
JMHENYaToro CHeKTpa aToMa BOJOpPOAAa, €CTECTBEHHas W HCKYCCTBEHHas
PaAMOAKTUBHOCTH;

ONKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3YAd (U3UUYECKUE BEIMYMHBIL:
NIEKTPUYECKUI 3apsisl, CHJIa TOKA, AIEKTPHUUECKOE HANPSHKEHHUE, AIIEKTPHUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYIAsA cuia, paboTa TOKa,
WHAYKUUS MarHATHOTO MoJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYILIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJEH, MEPHOJ M YacToTa
KojeOaHuii B KoyseOaTenTbHOM KOHTYpe, 3apsiji W CHJla TOKa B Tpolecce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CUJIa JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3MUECKHMA
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYCHWS W €IUHMIIBI, YKa3bIBaTh
GbopMyIbl, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJINYHMHAMM;

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nYecKre BETUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMMYJIbC (JOTOHA, MEPHO/I MOJypaciaaa, SHEPTusl CBI3H
aTOMHBIX S7Iep, IPU OINHUCAHWM TPABUIBHO TPAKTOBATh (DU3UYECKUM CMBICT
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JIAHHYI0 (DU3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIIMYUHAMH,
BBIYUCIISATh 3HAUCHUE (DU3NUSCKON BEITUUMHBI,

aHAJTU3UPOBaTh (U3UYCCKHUE TPOLECCHl U SBJICHUS, UCIOIL3YA (PU3HYECKUE
3aKOHBI M TPUHLMNBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBLHOTO U MapaJLIeIIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIWAH, 3aKOH NPSIMOJIMHEMHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKECHUSA
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHeHHE OuHIITeHHA i1 doTodrddekTa,
3aKOH COXPAHEHHUsI AHEPrUH, 3aKOH COXPaHCHMS MMITYyJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MacCOBOr0 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmnaja, pu 3TOM pa3iudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAKEHHE M YCIOBHSA (TpaHUIBI, 0O0JacTH)
MPUMEHUMOCTH;

ONpEACsATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOJTHATDh OKCIICPUMEHTHI 10 HCCIICIOBAaHUI0 (DHU3NYECKUX SBJICHUN M
MPOLIECCOB € HCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHUI: TPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJI0BaHMs, MPOBOJUTH OMNBIT M
(bopMyIHPOBATH BHIBOIBI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METObI OLIEHKH TTOTPEMIHOCTEN U3MEPEHNUM;

HCCIICIOBATh 3aBHCUMOCTH  (DM3WUYECKUX BEIWYHH C HCIOJb30BaHHUEM
OpSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PHKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TAOIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 11O PE3yJIbTaTaM UCCIICIOBAHMUS;
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co0o1aTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEACHUHN UCCIECIOBAHUA B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (hHU3HUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 33/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOUMbIE JUJIsl €€ pEIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 331a4i: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
duznueckue BICHMUS;

UCIONB30BaTh  MPU  pPELIEHUH  y4yeOHBIX  3aJad ~ COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAaHUS, HHTEPIPETALUN
Y NIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIOMYJIIPHON MH(GOPMALIMH, MOJTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOIYYaeMYI0 HH(OPMAIHIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOJIb30BAaHUS B MOBCEIHEBHON
KU3HH;

PUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEI0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOU >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIlllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUA B OKPYKAIOIIEH Cpee;

paboTaTh B TpyHIe C BBINOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATh PabOTy TPYNIbl, PALMUOHATBHO pACHpPEACNATh OO0S3aHHOCTU U
IJIAaHUPOBATH JESTEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE pACCMAaTPUBAEMOM IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Ne ni/m HaumeHoBaHue pa3ieioB U TeM KoauvecTBo 4acoB DJIeKTPOHHbBIE
NMPOrpaMmblI Bcero Kontposbubie | IIpakruyeckue (uudposbie)
padoTbI padoTsl o0pa3oBaTte/ibHbIE
pecypchbl
Paznea 1. JIEKTPOJANHAMUKA
11 MaruautHoe nose. DJIeKTpOMarHuTHas 11 1 3 bubnnorexa [HOK
WHTYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHU4YeCKHUE U IICKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
Kosie0aHus https://m.edsoo.ru/7f41c97c
2.2 MexaHuuyeckue 1 3JeKTPOMarHuTHbIE S 1 bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Ontuka 10 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcCHOBBI CIELIMATIBHON TEOpUN 4 1 bubnuoreka [IOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOI ONTHUKHU 6 bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c
4.2 CrpoeHnue atoma 4 bubnnorexka [JOK

31



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

4.3 ATOMHOE PO

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

Hroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Pazngen 6. OGOBILIAIOIIEE IOBTOPEHHUE
6.1 O6o0maroiee MOBTOPECHHE 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 67
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HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Ne Tema ypoka Kosn4yecTBo yacos Hara JJIeKTPOHHbIE
n/n Bcero | Konrpoabnsbie | Ilpakrnyeckue | H3y4YeHHs: uugposbie
padoTbI padoThbI o0pa3oBaTejibHbIE
pecypchl

ITocTosIHHBIE MATHUTHI U UX 1 bubnnorexa [HOK
B3alMO/ICIICTBHE. 04.09.2024 | https://m.edsoo.ru/ff0c9778
MarnuTHoe nosie. Bexrop
MarHuTHON MHIYKIIHH.
JluHUY MarHuTHOM
WUHIYKIHH
MaruuTHOE 10JIe 1 bubmuoreka [JOK
IIPOBOJHUKA C TOKOM. OIIBIT 06.09.2024 | https://m.edsoo.ru/ff0c98fe
Opcrena. Bzaumopeiictue
MIPOBOJIHUKOB C TOKOM
JlabopaTopHas paboTta 1 1 bubnuorexa [JOK
«/3yyeHne MarHuTHOTO 11.09.2024 | https://m.edsoo.ru/ff0c98fe
TIOJISI KATYILIKK C TOKOM)
JleficTBME MarHUTHOTO TOJISI 1 1 bubmuorexa [JOK
Ha MPOBOJHUK C TOKOM. 13.09.2024 | https://m.edsoo.ru/ff0c9acO
Cuna Amrmepa.
JlabopaTopHas pabota
«HccnenoBanue NeUCTBUS
MMOCTOSTHHOTO MarHuTa Ha
PaMKy ¢ TOKOM»
JleicTBME MarHUTHOTO OIS 1 bubmuorexa [JOK
Ha JIBIDKYIIYIOCS 18.09.2024 | https://m.edsoo.ru/ffOc9df4
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3apsoKeHHYIo yactuiy. Cuma
Jlopenna. PaGoTa cuiibl
Jlopenua

DneKTpoMarHuTHas
naaykuud. [lotok BekTopa
MarHuTHON uHAYyKuuu. I/C
WHAYKIUU. 3aKOH
3JICKTPOMArHUTHOM
unaykuun dapanes

20.09.2024

bubmmorexa [JOK
https://m.edsoo.ru/ff0c9df4

JIaboparopHast pabota
«HccienoBanue sBiaeHUS
3JIEKTPOMATrHUTHOMN
HHIYKLHA)

25.09.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIIECHUE
camonHykuuu. J1C
CaMOMHIYKIMHU. DHEPIUsl
MarHMTHOT'O TOJIS KaTyUIKU
C TOKOM. DJIEKTPOMAarHuTHOE
noiie

27.09.2024

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

TexHudeckue ycTponcTsa u
UX IPUMEHEHUE:!
IIOCTOSIHHBIE MArHUTHI,
JJIEKTPOMArHHUTHI,
JJIEKTPOJIBUIaTEb,
YCKOPHUTENH 3JIEMEHTAPHBIX
4aCTHUL, THAYKIIMOHHAS I1€Yb

02.10.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

10

O6o0061maromuit ypok
«MarautHoe moiJe.
DneKTpoMarHuTHas

04.10.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82
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HUHAYKIOUS»

11

KonrponsHas pabora no
Teme «MarHuTHOE 1oJIe.
DneKTpoMarHuTHas
AHIYKLAS

09.10.2024

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

12

CB0OO/IHBIE MEXaHUYECKUE
KosiebaHus. ['apmMoHHUeckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamienue 3aeprun

11.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JIaboparopHast pabota
«HccnenoBanue
3aBHCUMOCTH IEPHO/Ia
MaJIbIX KOJIeOaHui rpy3a Ha
HUTH OT JUTUHBI HUTH U
MAacchl Ipy3a»

16.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

14

KonebarenbHbli KOHTYD.
CB0OOIHEIE
AJIEKTPOMATrHUTHBIC
KoJe0aHus B UIeaIbHOM
KoJe0aTeIbHOM KOHTYpE.
AHaNorust Mexuy
MeXaHNYECKUMH U
ANEKTPOMArHUTHBIMH
KOJe0aHUsIMU

18.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPAaHCHHUS YHEPTUU B
HJealbHOM KOJIe0aTeIEHOM
KOHTYpe

23.10.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbh9c4
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16

[IpencraBnenue o
3aTyXarolux KoJIeOaHusIX.
BeiHyX/1€cHHBIE
MEXaHUYECKHE KOJICOaHNs.
Pesonanc. BeinyxaeHHbIe
ANEKTPOMArHUTHBIC
KoJeOaHus

25.10.2024

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

17

[TepemeHHBIN TOK.
CunyconaaibHbIN
MIEPEMEHHBIH TOK.
MoOIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JICHCTBYIOLIEE 3HAYEHUE
CHUJIBI TOKA W HAIIPSIKEHUS

06.11.2024

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
IIponsBoacTBo, nepenava u
notpelieHne
JIEKTPUYECKON IHEPTUN

08.11.2024

https://resh.edu.ru/

19

Y CTpOoUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE
JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TAHUN
JJIEKTpoIepesady

13.11.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
HCIOJIb30BAaHUS
ANEKTPOIHEPIHH B

15.11.2024

https://resh.edu.ru/
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HOBCCI[HCBHOﬁ KHN3HU

21 MexaHU4YEeCKHUE BOJIHBI, bubnuoreka [JOK
YCJIOBHSI PaCPOCTPaHCHUSI. 20.11.2024 | https://m.edsoo.ru/ffOcca54
[Tepuoa. Cxopoctb
pacrpocTpaHeHHs U AJIHHA
BOJIHBL [lonepeynsie n
MIPOIOJIBHBIC BOJTHBI

22 3Byk. CKOpOCTb 3ByKa. bubnuorexa [IOK
I'poMKOCTh 3ByKa. BricoTa 22.11.2024 | https://m.edsoo.ru/ffOcccOc
ToHa. TemOp 3ByKa

23 DNeKTPOMarHUTHBIE BOJIHBI, bubnuorexa [JOK
HX CBOMCTBA U CKOPOCTb. 27.11.2024 | https://m.edsoo.ru/ffOccfe0
[Ikana sy1eKTpOMarHuTHBIX
BOJTH

24 [TpuHIKIIBI PaTUOCBS3U U https://resh.edu.ru/
TeleBuaenus. Pa3zsurue 29.11.2024
CPEZCTB CBSI3H.

Pannonokanus

25 KonTtponsHas pabora bubmmoreka [IOK
«Konebanus 1 BOJTHBI 04.12.2024 | https://m.edsoo.ru/ffOcc6f8

26 IIpssmonuneitHOe bubnuoreka [IOK
pacnpocTpaHEHHUE CBETa B 06.12.2024 | https://m.edsoo.ru/ff0cd350
OJTHOPOJIHOM cperie.

TodeuHblil HCTOYHHUK CBETA.
JIyu cBera

27 OTtpaxeHue cBeta. 3aKOHbI bubnnoreka [JOK

OTPAKECHUS CBETA. 11.12.2024 | https://m.edsoo.ru/ffOcd4e0

ITocTpoenue nzodpakeHuii B

IIJIOCKOM 3€pKajic
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28

[Ipenomnenue cBera.

bu6mmoreka [IOK

[TonHOE BHYTpEHHEE 13.12.2024 | https://m.edsoo.ru/ffOcd7f6
orpaxxeHue. IIpenenbHbIi

yTOJI TIOJIHOTO BHYTPEHHETO

OTpaKEHHS

29 JlaGopaTopHas pabota bubnuorexa [JOK
«M3mepenue mokasaresis 18.12.2024 | https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHUS CTEKIIa)

30 JIunzel. [loctpoenue bubnnoreka [JOK
n300paXkKeHuii B JINH3E. 20.12.2024 | https://m.edsoo.ru/ffOcddle
®opmyJia TOHKOHN JTMH3BI.

VYBenu4ueHue JTuH3bI

31 JlaGopaTopHas pabora https://resh.edu.ru/
«HccnenoBanue CBOMCTB 25.12.2024
M300paXeHUI B TUH3AX»

32 Jucnepcus ceeta. ClloKHbBIN https://resh.edu.ru/
cocTaB Oesoro cBeta. [[BeT. 27.12.2024
JlabopaTopHas pabota
«Habmronenue qucnepcuu
CBETa»

33 WnTepdepenys ceera. bubnuoreka [IOK
Judpakius cBeta. 10.01.2025 | https://m.edsoo.ru/ff0ced22
JudpakimonHas pemeTka

34 [TonepedyHOCTH CBETOBBIX bubnuorexa [JOK
BoutH. [onspusanus cBera 15.01.2025 | https://m.edsoo.ru/ff0cf02e

35 OnTuueckue npudopsl 1 https://resh.edu.ru/
YCTPOMCTBA U YCIOBHS X 17.01.2025
0€301acHOT0 MPUMEHEHUS

36 I'panuiel TPUMEHUMOCTH 22.01.2025 | bubnuoreka [IOK
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KJIACCMYECKON MEXaHHUKH.
[ToctynaTel cnenuaibHOM
TEOPUH OTHOCUTEIHHOCTU

https://m.edsoo.ru/ff0cf862

37 OTHOCUTENBHOCTD bubmmoreka [JOK
OJTHOBPEMEHHOCTH. 24.01.2025 | https://m.edsoo.ru/ff0cfa42
3amMeyieHHEe BPEMEHU |
COKpaIlleHHE UTHHBI

38 OHeprus U UMILYJIbC bubnuorexa [IOK
PENATUBUCTCKOM YaCTHIIBL. 29.01.2025 | https://m.edsoo.ru/ffOcfc68
CBs13b Macchl € 3HEpruen u
UMITYJTECOM. DHEPTHSI IOKOS

39 KonTpomnbHas padbora bubmmoreka [JOK
«Omnrtuka. OCHOBBI 31.01.2025 | https://m.edsoo.ru/ffOcf6f0
CIICUATBHON TEOPUH
OTHOCHUTEIIBHOCTHY

40 ®otonbl. opmyna [1nanka. bubnunoreka [JOK
DHeprusi U UMIyJbc poToHa 05.02.2025 | https://m.edsoo.ru/ffOcfel6

41 OTKpBbITHE U HCCIIEI0BAaHUE bubnnorexka [JOK
dorordpdexra. OmpiTer A. T 07.02.2025 | https://m.edsoo.ru/ffOcffc4
CroneroBa

42 3akonbl poTorddekra. bubnmnoreka [JOK
VYpaBHeHue DitHIITEeHA 151 12.02.2025 | https://m.edsoo.ru/ff0d015e
dororddekra. «Kpachas
rpanuta» Gotodddexra

43 JHasnenue ceera. OnbIThi I1. bubnuorexa [JOK
H. JlebeneBa. Xumudeckoe 14.02.2025 | https://m.edsoo.ru/ff0d04a6
JIECTBUE CBETA

44 TexHuueckue ycTpoicTBa u https://resh.edu.ru/
MPaKTUYECKOE MPUMEHEHHUE: 19.02.2025
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dhoToseMeHT, GOTOIATUHK,
COJIHEYHas Oarapes,

CBETO/INO]

45 Pemrenue 3agau o reme bubmmoreka [JOK
«2eMeHThl KBaHTOBOM 21.02.2025 | https://m.edso0.ru/ff0d0302
OIITUKI

46 Mopuens aroma TomcoHa. bu6mmoreka [IOK
Omnsitel Pesepdopaa mo 26.02.2025 | https://m.edsoo.ru/ff0d091a
PaCCestHUIO (.-YaCTHII.

[Inanerapnas mozens aroma
47 [Tocrynartel bopa bubnnorexa [HOK
28.02.2025 | https://m.edsoo.ru/ff0dOafa

48 N3nyuenue u nornouieHue bu6mmoreka [IOK
(hOTOHOB MpH TIEpexojie 05.03.2025 | https://m.edsoo.ru/ff0dOafa
aToMa C OJJHOTO YPOBHS
JHEPIruM Ha Apyrou. Buasl
CIICKTPOB

49 BonHoBbIe cBOICTBa YacTHIL. bubnuotexa [JOK
Bonnsl ne bpoitns. 07.03.2025 | https://m.edsoo.ru/ff0dOca8
KopnyckynspHo-BoTHOBOMH
nyanu3M. CIIOHTaHHOE |
BBIHYXKJICHHOE M3TyYCHHE

50 OTtkpbiTHE bubnuorexa [IOK
pagnoakTUBHOCTH. OTBITHI 12.03.2025 | https://m.edsoo.ru/ff0d0fd2
Pezepdopaa no
OTIPEJICIIEHUIO COCTaBa
PalMOAKTHBHOTO M3ITyYCHHS

51 CgoiicTBa anbda-, 6era-, https://resh.edu.ru/
raMma-usiydeHus. Bnusaue 14.03.2025
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PaaOaKTUBHOCTH HA XHBEIC
OpraHU3Mbl

52

OTKpbITHE IPOTOHA U
HeuTpoHa. M30Toms!.
Anbda-pacna.
DJIEKTPOHHBIN 1
IIO3UTPOHHBIN OeTa-pacnaf.
l'amma-uznyuenue

19.03.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HyKJIOHOB B
sanpe. SlnepHsle peakuuu.

S nepHblit peaktop.
[Tpobnembl, epCreKTUBEL,
9KOJIOTUYECKHE ACTIEKTHI
AJIEPHON SHEPIETUKU

21.03.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTapHbIE YaCTHUIIbI.
OTKpbITHE TO3UTPOHA.
MeTtoas! HaOIIOAEHUS U
pEerucTpanuu dIeMEHTAPHBIX
yactul. Kpyrisii cron
«DyH1aMEHTAIIbHBIE
B3anmMoaercTBUA. EMMHCTBO
(bu3nUecKoil KapTUHBI MUPa»

02.04.2025

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

55

Dransl pa3BUTHUS
actpoHomuu. [IpuknagHoe u
MHPOBO33PEHUYECKOE
3HA4YEHHE acTpoHOMUHM. Buj
3B€3quoro Heba. Co3Be3aus,
SIPKUE 3BE3/IbI, TJIAHETHI, X
BUIUMOC JABIIKCHHUE.

04.04.2025

https://resh.edu.ru/
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ComnHeuHas cucTemMa

56

Comnnaue. ConHeunast
aKTHUBHOCTb. VICTOUYHHUK
sHeprun CoJiHIA U 3BE3]

09.04.2025

https://resh.edu.ru/

S7

3BE3bI, UX OCHOBHBIE
XapPaKTEPUCTUKU. 3BE3IBI
rJIaBHOM
IOCJIENOBATEIHLHOCTH.
BuyTpennee ctpoenue
3B&311. COBpEeMEHHbIE
MIPEJICTABICHUS O
MIPOUCXOXICHUU U
spomonuu CoHIa U 3BE3]

11.04.2025

https://resh.edu.ru/

58

Mieunsiii [1yte — Hama
I'amaktuka. [Tonoxxenue u
nerxkeHue CoJiHIla B
l'anakTuxke. I"'amakThkw.
UYeEpHble ABIPEI B Apax
rajakTUK

16.04.2025

https://resh.edu.ru/

59

Bcenennas. Pa3zoeranue
ranaktuk. Teopus bosbiioro
B3pbIBa. PenukToBOE
u3nydeHue. MeraranakTuka

18.04.2025

https://resh.edu.ru/

60

Hepemennsie mpoGieMbl
aCTPOHOMUU

23.04.2025

https://resh.edu.ru/

61

KonTponbhas padota
«37eMeHTHI aCTPOHOMHH U
acTpo(U3UKI»

25.04.2025

https://resh.edu.ru/

62

O6o06maromuit ypok. Pomib

30.04.2025

https://uchi.ru/
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(hU3UKH U ACTPOHOMHUH B
SKOHOMHMYECKOH,
TEXHOJIOTUYECKOM,
COLIMAJIBHOM U 3THYECKOM
cdepax AeITenTbHOCTH
YyeoBeKa

63

O6o0maromuii ypok. Poib u
MecTO GU3UKU U
aCTPOHOMHHU B COBPEMEHHOU
HAYYHOH KapTHUHE MUPA

07.05.2025

https://uchi.ru/

64

O606maromuii ypok. Poib
¢bu3nveckoii Teopuu B
dbopmupoBaHUU
IpeICTaBICHUH O
¢du3nuecKoii kKapTuHe MUpa

14.05.2025

https://uchi.ru/

65

Oo6o06maromuit ypok. Mecto
(u3nyeckoil KapTUHbBI MUpa
B 00IIIEM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTABICHUI O IPUPOJIE

16.05.2025

https://uchi.ru/

66

PesepBHbIii yPOK.
MarnuTHO€ noe.
DneKTpOMarHuTHasI
MHIYKIWS

21.05.2025

https://uchi.ru/

67

PesepsHblii ypok. OnrTHka.
OCHOBEI cienMaILHON
TEOPUH OTHOCUTEIHHOCTH

23.05.2025

https://uchi.ru/

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

67
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®usuka, 11 kmacc/ Msakumes I'.JI., byxoBues b.b., Yapyrun B.M.; mnon
penaknuenr IlapdentreBoit H.A. Axnumoneproe obmectBo «M3gaTenbcTBO

«HpOCBCHICHI/Ie»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Maimuaua A.H. COopHuK BompocoB W 3aaad no ¢gusuke/ A.H. ManuHuHs.-
M.: IIpocseienue.

2. Kabapaun O.®. 3agaun no ¢usuke/ O.D. Kabapauu, B.A. Opinos, A.P.
3unb0epman.- M.: [lpoda.

3. Temarnueckue KOHTPOJBHBIE W CAMOCTOSITENbHBIE pPalbOTHI MO (PU3MKE

O.N.I'pomuena 10-11 knacc. «IKk3amMen».

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoteka — Bcé o npeamery «dusukay: http://www.proshkolu.ru
bubmmoreka L{OK: https://edsoo.ru/

Poccuiickas anexktponHas mkoja: https://resh.edu.ru/

Yuu.py: https://uchi.ru/
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