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HOACHUTEJDBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOro YpoBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUU M TPeOOBaHUI K pe3yJibTaTam
OCBOCHHSI OCHOBHOUM 00pa3oBaTeNIbHOM MporpamMMebl, mnpeactaBieHHbx B OI'OC
COQ, a taxxe ¢ yu€toM padboueit nporpammbl Bociutanusi MBOVY «Jluteit Nod» u
KOHIIEIIIMK TpernojaBanust y4eOHoro mpeamera «@Dusnka» B 00pa30BaTEIIbHBIX
OpraHu3anuUsIX Poccuiickon Oenepanuu, peATU3YIOIINX OCHOBHBIE
oOpa3oBaresbHbIE MPOTPAMMBI.

CognepxkaHue mnporpaMMmbl 10 (QU3MKE HaIpaBieHO Ha (opMHUpOBaHUE
€CTeCTBEHHO-HAyYHOM KapTUHBI MHpa oOydaromuxcs 10-11 kmaccoB mpu
oOy4eHuH Ux (u3nKe Ha 0A30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESITEIIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBercTByeT TpebdoBanusim GI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpeIMETHBIM pe3yJbTaTam
oOydeHMs, a TaKKe YUYUTHIBAET HEOOXOJUMOCTh peaTU3alMU MEXKIPEAMETHBIX
cBsI3e (PU3MKKM C €CTEeCTBEHHO-HAy4YHBIMM Y4eOHbIMU TIpeameTramu. B Hel
ONPEENSAIOTCS OCHOBHBIEC 1I€JIM M3Y4YeHHs] (PM3HKU HAa YPOBHE CPEIHEro OOIEero
o0pa3oBaHus, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHUSI Kypca (PU3UKH: JTUYHOCTHBIE,
MeTarnpeMeTHbIe, TpeMeTHbIe (Ha 6a30BOM YpPOBHE).

[Tporpamma no (u3MKe BKIIOYAET:

e IUIAHUPYEMBIE pE3yIbTaThl OCBOEHUS Kypca (pu3umku Ha 0a30BOM YpPOBHE, B
TOM YHUCJIE IPEIMETHBIE PE3yIbTaThI 10 TOJIaM 00Yy4EHHS;

e coJiepkaHue yueOHoro npeamera « Pu3nkay mo rojgaM o0y4eHusl.

®du3uka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAaX MPHUPOJIbI, BHICTyIAas B
KayecTBe y4eOHOro mpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHbIN BKIJIAJl B CUCTEMY
3HaHUI 00 okpy:xarouieM mMupe. IIKoIbHBIN Kypc GU3HKU — CUCTEMOOOPa3yOIUA
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3UYECKUE 3aKOHBI
JexaT B OCHOBE TIPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XHMHEH, OHOJIOTHEH,
dbuszndeckoir reorpadueit U actpoHommueil. Mcnonp3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUM  OMpeAessieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe >SHEpPreTuKd, TPAHCHOPTa, OCBOCHUS
KOCMOCa, TOJIy4YEHHUsI HOBBIX MAaTE€pUaJIOB C 3aJaHHBIMUA CBOMCTBAMHU WU JPYTHUX.
N3yuenne QUMK BHOCHT OCHOBHOW BKJad B (POPMUPOBAHHE E€CTECTBEHHO-
HAYYHOU KapTHHBI MUpa OO0ydaromwuxcs, B (GOpPMHpPOBAHWE yYMEHUH MPUMEHSTH
HAYYHBIN METO]T TO3HAHUS MPU BHITIOJHEHUN UMHU YI€OHBIX UCCIIEOBAHUH.

B ocHoBy kypca ¢(usuku ans ypoBHS cpeAaHero oOmiero oOpa3oBaHUs
MOJIOKEH PpAa HJIeH, KOTOpble MOXXHO paccMaTpuBaTh KaK MPUHIUIBI €ro
OCTPOEHHMUS.



Hoesa yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCA JIOTMUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3lieioB (PU3UKH, BKIIOYACT KaK
BOMIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (U3HKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (HU3UKA
o0beMHEH BOKPYr (Qu3Myeckux Teopuid. Bemymmum B Kypce sBIsSeTCs
dbopMupoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaT€pUU, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzamms mpearnojaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMANa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
buzuku ¢ pa3BuTMEeM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTUYECKUMHU MPOOIIeMaMH.

Hoess  npuknaononi  nanpaenennocmu. Kypc ¢Gu3uku  mpeamnoaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
V3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss TOCPEICTBOM BBEJCHUS DIIEMEHTOB
COJICpKaHMs, TOCBSIIEHHBIX DKOJOTHYECKUM TMpobjieMaM  COBPEMEHHOCTH,
KOTOpPBI€ CBSI3aHbl C PAa3BUTUEM TEXHUKH U TEXHOJOTHH, a TaKKe OOCYXICHUS
po0JieM paloHaIbHOTO MPUPOOTIOIb30BAHUS M IKOJIOTHYECKOM 0€30MacHOCTH.

CTep>KHEBBIMU dJIEMEHTaMH Kypca (U3UKH Ha YpPOBHE CPEIAHEro OOIIEero
oOpa3oBaHus SBJIAIOTCS (u3nueckue Teopuu (hopMHpOBaHUE MPEACTABICHUN O
CTPYKTYpE€ MOCTPOEHUs (PU3NUECKON Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O TMPUPOJAE, TpaHUIAX
OPUMEHUMOCTH TEOpUM, JJIS OMNHCAHUSI ECTECTBEHHO-HAYYHBIX SBICHUU W
IPOLIECCOB).

CucTeMHO-AeSATEILHOCTHBIN MOAXOJ B Kypce (PU3HKU peanu3yeTcsl Mpexje
BCET0 3a CUET OpraHu3aliM SKCIEPUMEHTAIbHOU ACSTEIbHOCTH OOYyYarOUIUXCH.
Jlns  6a3oBoro ypoBHS Kypca (M3MKA — O3TO UCIOJB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIIEPUMEHTOB W JIAOOPAaTOPHBIX paboT,
KOTOphIE B TporpamMme mo (u3uke oOBEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
PAKTUIECKUX paboT. BhijeneHne B yka3aHHOM IEpEYHE JIa0OpaTOPHBIX padoT,
OPOBOJAUMBIX JJISI KOHTPOJSL U  OLICHKH, OCYIIECTBIISIETCS y4YaCTHUKAMU
00pa3oBaTeNbHOIO TMpollecca MCXOAd U3 OCOOCHHOCTEH IJIAHUPOBAHUS U
ocHameHus kaOmHera (Qusuku. Ilpm dsToM obOecmeuumBaeTcs  OBIAJCHUE
O0OyJaroIIMMHUCST YMEHHUSIMU TIPOBOJUTh KOCBEHHBIC W3MEPCHHUsI, HCCICTOBAHUS
3aBUCUMOCTEH (U3MYECKHX BEJIMYMH U TOCTAHOBKY ONBITOB II0 IPOBEPKE
MPEAJIOAKEHHBIX THUIIOTES.

Bosnbiioe BHUMaHME YAENAETCS PEUIEHUIO PACYETHBIX M KAaYECTBEHHBIX
3aaad. [Ipu 3TOM 1711 pacu€THBIX 3a/a4y TPUOPUTETOM SBIISIIOTCS 3aJa4d C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIBIO, TIO3BOJIAIONINE MPUMEHSITh N3YUCHHBIC 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOIO pa3fena Kypca, TaK M MHTErpUpYys 3HAHUSA W3
pa3HbIX pas3zaenos. JJig KaueCTBEHHBIX 3a7ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
0o0BbsICHEHHE TpOoTEeKaHUsl (U3MUECKUX SIBICHUW U TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbIOOpa (U3MUECKOW MOAENU JIi CUTyallMd MPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu PDPIOC COO k MarepuanbHO-
TEXHUYECKOMY OOecrnedyeHnio ydeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bu3KMKU HA YPOBHE CPEHETO 00IIEro 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
PEeIMETHOTO KaOuHeTa (PU3UKU WM B YCJOBHUSX HMHTEIPUPOBAHHOTO KaOMHETa
IPEeIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (pu3umku AOMKHO OBITH
HeoOxonuMoe JabopaTopHOE O0O0OpYIOBaHME /i BBIMOJIHEHUS YKa3aHHBIX B
nporpamMme no (U3MKe y4eHWYECKUX MPaKTUYECKUX paboT M JEMOHCTPALIMOHHOE
000py/10BaHUE.

JlemoHcTpanimoHHoe oOopyJoBaHuEe (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH U OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHbIX B MporpamMMe 1o (U3MKE KIIOYEBbIX JAEMOHCTpalui IS
UCCJIEIOBaHUS  HM3Y4YaeMbIX SIBIEHMHA M  MPOILIECCOB, OMIMUPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 00OpyJIOBaHHUE I YYEHUYECKUX MPAKTUUYECKUX pabdoT
dopMupyeTcst B BUAEC TEMaTHYECKUX KOMIUJIEKTOB M OOECIEeUMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOydarommxcs. TeMaThuyeckue KOMILJIEKThI
1a00paTOpHOro O00OPYNOBaHUS JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE HU(POBBIX JT1aOOpATOPUi.

OCHOBHBIMM LIEJIAMH U3y4€HUS PU3KUKH B 001IEM 00pa30BaHUHU SBIISIOTCS:

e pOpMHUpPOBAHUE HUHTEpPECA U CTPEMIICHHS OOYYAOIIMXCA K HAay4HOMY
U3YYEHHIO MPUPOJbI, PA3BUTHE WX HHTEJUIEKTYaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEJCTABICHUNA O HAyYHOM METOJE MO3HAHUS M (POpMHpOBaHHE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

« pOpMHUPOBAHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa M3YUEHHUS OCHOB
CTpOCHHSI MaTepUH U (PyHIAaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e pOpMHUpPOBAHUE yMEHUU OOBSCHATH SIBICHHUA C  HCIOJIb30BAaHHEM
dbu3nuecKrX 3HAaHUHN U HAYYHBIX JOKA3aTEIbCTB;

o pOpMHUpPOBAHUE TPEJCTABICHUNA O PONM (PU3MKU Ui Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTimkeHne 3THX 1eneld oOecreunBaeTcs pEIIeHUeM CIEAYIOIUX 3a7ad B
nporecce U3ydeHus Kypca (U3UKHU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHUs:



e IPUOOPETEHNE CUCTEMBI 3HAHUHN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAas  MEXaHWUKYy,  MOJEKYSpHYIO  (u3uKy,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PM3UKY U AJIEMEHTHI aCTPOPU3UKH;

e bOopMUpOBAaHUE YMEHUM NTPUMEHSATh TEOPETHUUECKUE 3HAHUSA IS
00BbsICHeHUsI (PU3UYECKUX SIBIICHUWA B MPUPOJE M s TMPUHATHUS MPAKTUYECKUX
pELICHUN B IOBCEIHEBHOW KU3HU;

¢ OCBOCGHHE CIIOCOOOB pelIeHUs pa3Iu4HbIX 3aJad C SBHO 3aJIaHHOMN
dbusznueckoll MOJENbI0, 3a/ad, MOAPa3yMEBAIOLIUX CAMOCTOATENIBHOE CO3aHHE
dbusznueckoi MoIeNu, aIeKBaTHON YCIOBUSM 3a/a4u;

e IOHMMAaHHE (UBMUECKUX OCHOB W TMPHUHIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MIPOLIECCOB, UX BIUSAHUS HA OKPYKAIOUIYIO CPENy;

¢ OBJIQJICHUE METOJIaMH CaMOCTOSATEJILHOTO TUIAHUPOBAHUS W TPOBEACHUS
(Gu3MUeCKMX OKCIEPHMMCHTOB, aHAJlM3a W HHTEpPHpEeTaluK  WHOOPMAIIIH,
OTpe/IEIeHHs] JOCTOBEPHOCTHU MOJIYYEHHOTO pe3yibTaTa;

e CO3/IJaHUE YCJIOBUHM JUIsl Pa3BUTHS YMEHUN MPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPYECKOM JAEATEIBHOCTH.

Ha wusydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEr0 OOIIEro
obOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEIO), B
11 xknacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI0 MO3HAHUS

dusnka — Hayka o mnpuponae. HayuHble METOABI MO3HAHUS OKPYKAKOLIETO
mupa. Ponb 3KcliepuMEHTa YW TEOpPUM B MPOLECCE TMO3HAHUS MPUPOJBIL.
DKCIEpPUMEHT B (PU3HUKE.

MopenupoBanue (GU3NYECKUX SIBIEHUN M TpoleccoB. HaydHbie TUmoTes3bl.
duznyeckre 3aKOHBI U TEOpUHU. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHLMT COOTBETCTBUS.

Pons u Mecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpPA, B TPAKTUYECKOUN JAEATEIHbHOCTHU JIIOACH.

Jlemoncmpayuu

AHanoroBeie W MUGPOBBIE H3MEPUTEIBHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JTATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKEHHSI.
Cucrema otcuéta. Tpaekropusi.

[Tepemenienue, cCKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCThb) U
YCKOPEHUE MaTepUaIbHOW TOYKH, HUX IMPOEKIUU HAa OCHU CHUCTEMBI KOOpIUHAT.
CiioxxeHue nepeMeIieHui u cioKeHue CKOpOoCTei.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHEHOE nBWxKeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPE€HHUS, NyTH U NEpPEeMEIICHUA
MaTepuaabHOW TOYKH OT BPEMEHHU.

CBoboHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaCHUS.

KpuBonuneitnoe  aBmxeHue. [IBUKEHME  MaTepuajbHOM  TOYKH 1O
OKPY>KHOCTHU C TTIOCTOSTHHOM 10 MOJYJIFO CKOPOCTBHIO. YTJI0Basi CKOPOCTh, JTUHEITHAS
ckopocTh. [lepuoa u yactora obpaiienus. L{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIUIAOMETD,
JBU>KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHbBIC TIEpEeaadu.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBKCHUSL.

[IpeobpazoBaHue IBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[lageHue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTRE.

HaOnronenune ABWKeHHsS Temna, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpagnenue ckopocTy pu ABUKEHUU 0 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JABHXKEHUS C LEJIBbIO ONPEACIIEHUs MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY MYTSIMHU, NPOWICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JNBUKEHUH C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBMKEHUS 1IapyKa B BA3KOU KUJIKOCTH.

N3yuenue aBmxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCcTH  ['amunes.  Ilepeeit  3akoH  HeroToHa.
HNuepuuanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
IJI MaTepUaIbHOM TOUKHU. TpeTui 3aKkoH HproTOHA 111 MaTepUaibHBIX TOYEK.

3akoH BcemupHoro TtiaroreHud. Cuima Ttsokectr. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenust (okos, CkoiabxeHus, kauenusi). Cua tpenus. Cyxoe
Tperue. Cuia TpeHUsl CKOJIbKEHUS U cuiia TpeHus nokosd. KoadduumenT tpenusi.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B KUJKOCTH UJIU Ta3e.

[TocTtynaTenpHOE U BpamaTeabHOE JBUKEHHE aOCOMOTHO TBEPIOTO Tea.

MOMEHT CHuJIBI OTHOCUTENBHO OCH BpamieHus. Ilnedo cuibl. YcnoBud
paBHOBeCUS TBEPAOIO TEa.

TexHu4eckue yCTpOWCTBA M MPAKTHYECKOE TPUMEHEHUE: TMOJIINUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenune nHepLUU.

CpaBHeHUE MacC B3aUMOACHCTBYIOMIUX TET.

Bropoii 3akon Hprotona.

N3smepenue cui.

CrnoxxeHue CHIL

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpeHHOM MOIbEME U TTAICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomul

W3ydyenune nrkeHusi Opycka 1o HaKJIOHHOM TIIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B IMPYXKHUHE U
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

HccnenoBanne ycliOBUMII pPaBHOBECHS TBEPAOTO TeENa, HUMEIOMIETO OCh
BpAILICHHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuKe

Nmvnynbe MarepuadbHOM TOYKH (Teia), CHUCTEMbl MaTepHAIbHBIX TOYEK.
Nmnynbe cuiibl 1 WM3MEHEHHWE HMMITYJIbCAa TeJla. 3aKOH COXPaHCHUS HMITYJIbCa.
PeakTnBHOEC NBHIKCHUE.

Pabora cribl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuajbHOM TouykH. Teopema 00 H3MEHECHHH
KMHETUYECKOW SHEPTUM.

ITorenmuanbHas SHEprusl. IToTrenmuanbHas SHEprus yIpyro
neopMupoBaHHONW  TpYyKuHBL.  [loTeHUManbHAsE JHEpPruss Tejla  BOJIU3H
MOBEPXHOCTH 3EMJIH.

IToTenmuanbHbIC u HEMOTCHIIMAIbHBIC CHUIBI. CBs3b paboThI
HETIOTEHIUAJIBHBIX CUJ C M3MEHEHUEM MEXAHWYECKOW SHEPTUM CHUCTEMBbI TEIl.
3aKOH COXpAHEHHUSI MEXaHUYECKON YHEPTUHU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHHU4YeCKre YCTpOWCTBA M NMPAKTUUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
MPY>KUHHBIA MUCTOJIET, ABUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[Tepexoa moTeHIMANTBHON YHEPTUHN B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3ydenne abCOMIOTHO HEYNMPYroro yjaapa C MOMOIIBI JABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanre cBsizu pabOThl CUJIbI ¢ U3BMEHEHUEM MEXaHHYECKON 3HEpruu
TeJla Ha IPUMEPE PACTSIKECHUS PE3UHOBOTO XKTYTa.

Paznen 3. MogekyasipHas pu3suka ¥ TepMOAMHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOI meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Huddysua. Xapaktep IBUKEHUS U
B3aMMOJICUCTBUSA YaCTUL] BemecTBa. MOIEIU CTPOCHUs Ta30B, KUIKOCTEHM U
TBEPJIBIX TEJI U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3Mepsbl Mosiekyil. KonnuectBo BemiectBa. [loctostnHass ABorajipo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenscus.



Mogaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUM HJCabHOTO raza. AOCONIOTHas TeMmIepaTypa Kak Mmepa
CpEIHEM KWHETHYECKOW SHEPrMU TEIUIOBOTO JBMKEHMs yacTtuil rasa. lllkana
temrepatyp KenbBuna. ['a3oBbie 3akoHbI. Y paBHeHHe MeHaeneeBa—KnanenpoHa.
3akoH /lanbToHa. M30mpoueccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBiIeHUE H3OMPOIECCOB: H30TEPMaA, H30X0pa,
n3ooapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOCHME BellecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COCIMHEHUM.

OnpiThl 110 U PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOTO ABMXKECHHUS.

Mopens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHNE CYyILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mojienb, WILTIOCTPUpPYIOLIAsk IPUPOY AABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHUE COCTOSAHUS MCAJIBHOrO rasa,
M30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE WM3MEpPECHUU
00b€Ma KOMHATHI, JaBJICHUS U TEMIEPaTyphl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKY MapaMETPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepMoaunamMuueckass cucrema. BHYTpeHHssE dHEprus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHenus. KoinuecTBo TEIIOTH U pabota. BHyTpeHHss
SHEpPrusi  OOHOATOMHOTO  HJACAIbHOrO  rasa. Buael  Temmonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIMSA, U3JIyUYCHUE. Y JeIbHAs TEIUIOEMKOCTh BEILIECTBA.
KosmmuecTBo TemnoTsl npu tenionepeaaye.

[lonsiTue 006 amumabatHoM mporecce. I[lepBbIii 3aKOH TEPMOJWHAMUKH.
[IpumeHnenne mepBOro 3akOHAa TEPMOJIMHAMHUKHU K H3omporeccam. ['padudeckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTtuMocTh MPOIecCoB B MPUPOIE.

TernoBble  MamuHbl.  [IpuHOUMIIBI ~ AEUCTBUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus SHEPrHUM B TEIUIOBBIX MammuHax. KoaduiueHT mone3Horo
nericTBus TeroBol MammHbL. [lukn KapHo m ero kodpduIMeHT IOJIE3HOTO
JEHCTBUS. DKOJIOTUYECKHE MPOOIEMbI TETUIOIHEPTETUKH.
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TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAUIbHUK, KOHAULIULOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEH SHEpruu Tejla MPH COBEPIICHUHU pabOThl: BBLIET
npoOku u3 OyTBHUIKM TOJ JIEWCTBUEM CKAaTOro BO3JyXa, HarpeBaHue d¢dupa B
JaTYHHOU TpyOKe myTEéM TpeHus (BUICOAEMOHCTpAIu).

N3menenune BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OnpiT 1o aauabaTHOMYy pacIIMpPEeHUI0 Bo3Ayxa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATENISI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue yaenpHON TEMIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjeHcarus. VcrapeHue u kumneHue. AOCONIOTHAS U
OTHOCUTENbHAsL BJIAXHOCTh BO3ayxa. HacklleHHbId map. YjenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHHUS.

Tépnoe Teno. Kpuctainuueckue u amopdHbie Tesna. AHU30TPOINUs CBOMCTB
kpuctamioB. Kugkue kpuctamisl. CoBpemeHHble MaTepuaibl. [lnaBienue u
KpUcTan3aius. Y aefabHas Tersora miaasieHus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETpP H
IICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHHUs] COBPEMEHHBIX MaTe€pHasoB, B
TOM YHMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJIICHUHU.

CnocoObl U3MEpPEeHUS BIAXKHOCTH.

Habmronenue HarpeBaHust U MJIaBICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne 0THOCUTENBbHOM BIIAXKHOCTH BO31yXa.

Paznen 4. diekTpoauHamMuka
Tema 1. Inekmpocmamuxa
OJNeKTpu3anms Tel. OJIEKTPUYECKH 3apsia. JBa BuAAa JIIEKTPUUYECKUX
3apAnoB. [IpOBOAHUKH, TUAIEKTPUKH W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsija.
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B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHblll 3neKTpUUeCcKuil 3apsi.
Onektpuueckoe mone. Hanpsk€HHOCTh  AnekTpuueckoro mods.  [IpuHiun
CYyHEPHO3ULIUN ANEKTPUUYECKUX MOoJeH. JIMHUM HanpsHKEHHOCTH SJIEKTPUUECKOTO
TIOJIAL.

Pabora cun  anexkrpocratmyeckoro  mons.  [loreHmman.  Pa3HocTh
noTeHUuanoB. [IpOBOOHMKM U AUDIIEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.
Jlusnexktpuyeckasi MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcaTtop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsyKEHHOT0 KOHJEHCaTopa.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTaTHUECKas 3allluTa, 3a3eMIJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN anmapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpONUCTBO Y MPUHLIMUIT IEUCTBUS JJIEKTPOMETPA.

BzaumopenicTBre HA3IEKTPU30BAHHBIX TEII.

DIIEKTPUUECKOE TMOJIE 3aPSKEHHBIX TE.

[IpOBOJHUKHU B JEKTPOCTATUYECKOM TIOJIE.

DIIEKTPOCTAaTHYECKAs 3aIUTa.

JIMAIEKTPUKH B 3JIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUJIOCKOTO KOHJAEHCAaTtopa OT IUIONIAau
IJIACTHH, PACCTOSHUS MEXIY HUMU U TUAJIEKTPUYECKOW MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomel

N3mepenune 3neKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKAN TOK. YCIOBUSL CYHIECTBOBAHUA DJIJIEKTPUYECKOrO TOKA.
Ucrounuku Toka. Cuina toka. [locTosHHBIN TOK.

Hanpsioxenue. 3akon Oma Jiisl yyacTKa LETH.

DJIEKTPUYECKOE COMPOTUBICHUE. Y ACIbHOE COMPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MApALIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOJIHUKOB.

PaGora osmektpmueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTB
3JIEKTPUYECKOTO TOKA.

DNIEKTPOJBWKYIAsA CHJIAa U BHYTPEHHEE COINPOTUBICHHUE HCTOYHHUKA TOKA.
3akoH OMa Ji71sl TOJTHOM (3aMKHYTOM) 35ieKTpuieckoi nenu. KopoTkoe 3aMbIKaHUeE.

DJIEKTpOHHAsi ~ MPOBOJAMMOCTh  TBEPJABIX  META/UIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJIJIOB OT TeMIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUUECKUN TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKMY. CobOcTBeHHas 51 MIPUMECHAS IIPOBOJMMOCTh
noJIynpoBOAHUKOB. CBolicTBa p—N-miepexoa. [lomynpoBogHIUKOBEIE TPUOOPHI.
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OneKkTpuyeckuid TOK B pacTBOpax M paciulaBaX  3JIEKTPOJIUTOB.
DIIEKTPOIUTUYECKAS JUCCOLUALINS. DIEKTPOIIU3.

DnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENbHBIM M HECAMOCTOSATENbHBIN
pazpsan. Monuus. [Lna3zma.

TexHuyeckue yCTpoOWCTBA M MPAKTUUYECKOE NIPUMEHEHHE: aMIepMETp,
BOJITMETP, pEOCTaT, HCTOYHUKH TOKa, OJJIEKTPOHArpeBaTesibHbIe MPHOOPHI,
ANIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOHUKOBBIN TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HaNPSHKEHUSL.

3aBUCHUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX MNPOBOJHUKOB OT [JIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHUs U MaTepHalia.

CMelaHHOE COeIMHEHNE MTPOBOIHUKOB.

[Ipsmoe wW3MepeHne SIEKTPOABWKYIIEH cuiibl. KOpoTkoe 3aMbIKaHUE
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHET0 CONPOTUBIICHUS.

3aBUCUMOCTb COMPOTHUBIICHUS] METAJIJIOB OT TEMIIEPATYPHI.

[TpOBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoi pa3psia ¥ IPOBOJAUMOCTD BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3yyenue cMenaHHOro COeIMHEHUsI PE3UCTOPOB.

N3mepeHne 37eKTpOABUKYILEH CHIIbI MCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONMPOTHUBJIECHUS.

HaOmnronenue snexrpoiusa.

MexnpeamMeTHble CBA3M

N3yuenune kypca ¢usuku 0a3oBoro ypoBHs B 10 kimacce OCyIIECTBISETCS C
YU4ETOM COJAEPKATEIbHBIX MEKIPEAMETHBIX CBS3€d € KypcaMH MATEMAaTHKH,
OMONOrHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHUEM METOJOB HAY4YHOIO
NO3HAHM: SBJICHHE, HaydHbIM (akT, runores3a, (Qu3uveckas BEIMUYMHA, 3aKOH,
Teopusi, HAOMIOACHNE, SKCTICPUMEHT, MOJEIMPOBAHNE, MOJICNb, U3MEPEHHE.

Mamemamuka: pelleHHE CUCTEMBbl ypaBHEHWH, JWHEWHas (QyHKUHS,
napabosna, rurnepOosa, ux rpaduKd U CBONCTBA, TPUTOHOMETPHUECKUE (DYHKITHH:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

Buonocusa: mexanndeckoe JBWKEHHUE B )KMBOW mpupojae, Auddysus, ocMoc,
TETIOO0OMEH KMBBIX OPraHU3MOB (BHABI TEIUIONEPENadyH, TEIJIOBOE PaBHOBECHE),
IIEKTPUUYECKUE SIBJIEHUS B )KUBOM MPUPOJIE.
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Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJICKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX Tel, JKUIKOCTEH H
ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJJIOB, SJIEKTPOJUTHUYECKAS TUCCOIHAIIUS,
raJibBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHUE JBWKEHUH C UCIOJIH30BAHUEM MEXaHH3MOB,
yu€T TpeHHs B TEXHHKE, MOAIIUITHUKH, WCIIOIh30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbCca B TEXHHKE (pakera, BOAOMET W Jpyrue), JABUTATEb BHYTPEHHETO
CTOpaHus, apoBas TypOWHa, OBITOBON XOJIOIWIBHHUK, KOHTUIIHOHEP, TEXHOJIOTHH
MOJyYeHUSI COBPEMEHHBIX MAaTEpUAJIOB, B TOM UHCJIC HAHOMATEpHAaJOB, W
HAHOTEXHOJIOTHH, 3JICKTPOCTATHYECKAas 3aIlUTa, 3a3€MJICHHE DJICKTPONpPHOOPOB,
KCEpOKC, CTpYHHBIH IPHUHTED, DJICKTPOHArpeBaTEIbHBIC pUOOPHI,
AIEKTPOOCBETUTEIbHBIC MPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Macnummnoe noJie. InNeKmpoOMazZHUMHAA UHOYKUUA

IlocrosgHHble  MarHuThl.  B3auMoaeWcTBUE  IIOCTOSAHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bektop MarHuTHOM uWHAYKUMH. [IpuHumn cynepnosunuu
MarHuTHBIX MOJeW. JIMHMM MarHUTHOW MHAyKUMH. KapTuHa JMHUN MarHUTHON
WHIYKIHH M0JIS IOCTOSSHHBIX MAarHUTOB.

MarautHoe T10J€ TPOBOJHHUKA C TOKOM. KapTuHa JnWMHUN WHIYKIUA
MAarHuTHOIO MOJIA JUIMHHOTO NIPSIMOIO NPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KAaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzanmonencTsue npoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJyJib U HalIPaBJICHUE.

Cuna Jlopenua, €€ MOyJib ¥ HalIpaBJICHUE. [[BUKEHHE 3apsIKEHHON YaCTHILIBI
B OJTHOPOJTHOM MarHUTHOM moiie. Pabota cunel Jlopenna.

SIBneHne DIIEKTPOMAarHUTHOM MHAyKIMH. [IOTOK BEKTOpa MarHMTHOM
UHAYKIUU. OJNEKTPOJABWKYIIASL CWIA HWHAYKUMHA. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu Gapanest.

BuxpeBoe anekTpuueckoe moje. OJEKTPOABIXKYLIAs CHJIA HHIYKIUU B
IIPOBOJIHMKE, JBHKYILIEMCS MOCTYIIATEIbHO B OJTHOPOJIHOM MArHUTHOM IOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTE.  SIBIIGHME CAaMOMHIAYKUMH. OJEKTPOABIKYLIAs  cuia
CaMOMHIYKLIHUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
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TexHuuecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHBIC
MArHuThl, HJIECKTPOMATHUTHI, BJCKTPOJBHUIATENb, YCKOPHUTEINW BJIEMEHTAPHBIX
YaCTUII, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O NTyYKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUA MAarHATHOTO TOJIS.

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuia Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUATA.

SIBiIeHUE AIEKTPOMArHu THOM MHIYKIIUH.

[IpaBuino Jlenua.

3aBUCUMOCTbD JJICKTPOJBHXKYIIECH CUJIbI MHIYKIIMA OT CKOPOCTH WU3MEHEHMS
MarHUTHOT'O ITOTOKa.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomoi

N3ydeHrne MarHuTHOTO MOJISl KATYIIKHA C TOKOM.

HccrenoBanue N€MCTBUS MOCTOSIHHOIO MarHUTa HAa PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW MHTYKIIUH.

Pa3znea 5. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHblE KONE€OAHUSA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJEOaHUS.
IMapmonunyeckue konebanus. [lepuon, vacrora, ammiutyga u ¢asza KojeOaHUM.
[IpyxvHHBIM MasTHUK. MaTtemMaTH4eCKU MasTHUK. YpPaBHEHHE TapMOHHYECKHUX
kosebanuii. [IpeBpalenrie sHeprun Npy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOaHUS B
UJCAIIbHOM KOJEeOAaTeNbHOM KOHTYpe. AHAJIOTHUS MEXJIy MEXaHUYECKUMH W
ANEKTPOMAarHUTHeIMH KoJieOanusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPTUU B UJICATHLHOM K0JIeOaTeIbHOM KOHTYDE.

[IpeacraBienue o 3aryxaromux KoneOaHUusX. BbIHYX/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeIHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJeOaHMUsl.

ITepemennbiii  TOk. CHHYCOMJANBbHBI MEPEMEHHBI TOK. MOIIHOCTD
MIEPEMEHHOr0 TOKA. AMIUIMTYAHOE W JCHCTBYIOIIEE 3HAUYCHUE CHUJIBI TOKAa U
HaIpsHKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE IEKTPUUECKON
SHEPTrUM. IJKOJIOTUYECKUE PUCKHU MPHU MPOU3BOJCTBE AIEKTpodHEepru. Kynbrypa
MCTIOJIb30BAHUSA 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.
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TexHuueckue yCTpOMCTBA W NPAKTUYECKOE IMPUMEHEHHE: SIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUHU AJIEKTpoInepeaay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoieOaTeabHONW CUCTEMBbI (MPYKUHHBIMA WITH
MaTE€MaTHYECKU MasiTHUK).

Habmronenue 3aryxaromux KojaeOaHui.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOaHUH.

Ha6monenue pe3onanca.

CB0OO/1HBIE AJIEKTPOMArHUTHbIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHUSI OT BPEMEHM) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu moclienoBaTeNbHOM COCIMHEHUU PE3UCTOPa, KaTYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mogens TMHUY SAEKTPONEPEAAYUH.

Yuenuueckuii sxcnepumenm, 1abopamopusle pabomul

HccnenoBanue 3aBUCMMOCTH TEPHOJIa MaJbIX KOJIEOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBaHue TEPEeMEHHOr0O TOKAa B LENU M3  MOCJIEAOBATEIBHO
COEJIMHEHHBIX KOHJICHCATOPA, KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbBLE 60JIHbL

Mexannueckrue BOJIHBL, yCHOBUsS pacnpoctpaneHusa. Ilepuoa. CkopocTtb
pacmpocTpaHeHuss W JyiMHA BoJiHBL. [lomepeuHble YW TPOJOJIBHBIE BOJHBI.
WNuTtepdpepenius u aupakuus MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. ['poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJIHBI. Y CJIOBUSI M3Ty4YCHUS! DJICKTPOMATHUTHBIX BOJIH.
B3aumuas opuentauus Bektopos E, B, V B anekrpomaruutHoii BonHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)X€HHUE, MPEIOMIICHUE, TMOSpU3anus, TUPpaKius,
uaTepdepernus. CKOpocTh dJIEKTPOMATHUTHBIX BOJIH.

[IIxkana >MeKTpOMarHUTHHIX BOJIH. [IpuMeHEeHNE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHLIMIBI pauOCBSI3U U TeNEBUACHUS. Painonokanus.

DJIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOUIEH CPEIbL.

TexHuyeckue yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKalbHbIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl AMArHOCTHMKA B TEXHUKE M MEAUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MTONIEPEUHBIX U MPOIOTHHBIX BOJIH.

Konebmromeecs Te10 Kak MCTOYHUK 3BYKa.

HabGmronenne oTpakeHus M MPeTOMIICHUS] MEXaHUYECKUX BOJIH.
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Ha6monenune natepdepenninu u qudpakiim MEXaHUYECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenune cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOW U
4acTOTOM KoJieOaHUH.

UccnenoBanue CBOWICTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHUe, MoJIspu3anus, Tudpakius, UHTephepeHIus.

Tema 3. Onmuka

l'eomeTpuueckas ontuka. IIpsmMonnHENHOE pacnpocTpaHEHHE CBETa B
omHOpoaHOU cpeae. JIyu cBera. ToueUHbIM UICTOUYHUK CBETA.

Otpaxkenne cBera. 3akoHbI OTpakeHus cBera. [locTpoeHue m3oOpakeHun B
IIJIOCKOM 3€pKaJe.

[Ipenomiienue cBeTa. 3aKOHBI TpeIOMIICHHS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbId yrojl MOJHOIO
BHYTPEHHETO OTPAXKEHHSI.

HMucniepcust cera. CiioxHbIN cocTaB 0esoro ceera. L[Ber.

ColOuparome u paccewBaroimiue JUH3bL. ToHKkas JuH3a. DOKyCHOE
pacCTOSIHUE W ONTUYecKas cuia TOHKOM JuH3bl. [locTpoeHue wuzoOpakeHuil B
COOMpAaIOIIUX M pacCcerBaroIIMX JuH3aX. PopMmysa TOHKON JIMH3BL. Y BeIUYEHUE,
JTABAEMOE JIMH30U.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKOW ONITUKH.

BonnoBast ontuka. WuTtepdepenuuss ceta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMoOIEHUS MaKCMMyMOB M MHUHMMYMOB B HUHTEP(PEPEHIIMOHHOU
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMudpaknus cBera. JudpakiuuonHas pemérka. YCIOBUE HaOIIOCHUS
[JIaBHBIX ~MAakKCMMyMOB TIpM MAaJACHUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHHu4eckue yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOSKIIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(PpaKITMOHHAS PEIIETKA, TTOJISPOUL.

Jlemoncmpayuu

[IpssmMonuHeiHOE pPacHpOCTpaHEHUE, OTPAXKEHUE W MPEIOMIICHHE CBETa.
OnTuveckue mprudopHI.

[TomHoe BHyTpeHHEE OTpakeHne. Mozens CBeTOBOAA.

UccnenoBanre cBOMCTB H300paKeHUH B JTMH3AX.

Mojienn MUKpPOCKOIIA, TEJIECKOIIA.

Habmronenne natepdepeHny cBera.

Hab6monenune nudpaxiuu ceera.

Habmronenne nucnepcuu cBera.
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[losrydenue criekTpa ¢ IMOMOIIBIO TPU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.
Habmronenre nonspuszaiuu cBeTa.

Yuenuuecxuii sxcnepumenm, rabopamopivle pabomoi
N3mepenue nokaszaresns npejoMIICHUs CTEKIIA.
HccnenoBanre cBONCTB M300payKEHUH B JTMH3aX.
Habmronenne nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CICIIHAJIBHON TEOPUU OTHOCUTEIHLHOCTH

['panuupl  NpUMEHHMMOCTM  KJIACCMYECKOM ~ MexaHuku.  [locTymatsl
CIICIIMAJIbHOM TEOPHUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIIbHOCTH DUHIIITEIHA.

OTHOCUTENBLHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHHUE BPEMEHU U COKpAILCHHE
JUTVHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPTrUE U UMITYJIBCOM PEISTUBUCTCKOW YACTULIBI. JHEPrus
ITOKOSI.

Pazgea 7. KBanToBas pusuka

Tema 1. dnemenmul K6AHMOBOU ORMUKU

®oronsl. Popmyna [Inanka cBs3u s3Heprun (HOTOHA C €r0 YaCTOTON. DHEPrus
U UMIYJbC (POTOHA.

OtkpeiTue u ucciaegopanue Gporoddpdexra. OnbiThl A. I'. CtoneroBa. 3akoHbI
dororddexra. YpaBHenue DiHmTeHa aa dotodrddexra. «KpacHas rpaHunar»
dboTtordpdekTa.

Jasnenue ceeta. OnbiThl I1. H. JIeGenera.

XHAMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U MNPAKTUYECKOE MPUMEHEHHUE: (POTOIIEMEHT,
¢doTomaTymk, conHeuHas 6atapesi, CBeTOAUO.

Jlemoncmpayuu

®oT1od3¢heKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTHHOM.

UccnenoBanne 3akoHOB BHeTHETo (poTodddexTa.

Ceeroauop.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuio o -4acTHIL.
[ImanerapHas mogmens aroma. lloctymater bopa. W3nydyenue u mnornomnieHue
(GOTOHOB TpHW TMepexojie aroMa C OJHOTO YPOBHS SHEPTHMHM Ha Jpyrou. Bujsi
criekTpoB. CHEKTp YpOBHEN SHEPTUU aTOMa BOJIOPO/IA.
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Bonnossie cBoiicTBa yactull. Bonusl 1e bpoiis. KopnyckyisipHO-BOJTHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHUE.
TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI J1a3epa.
HabGmronenue nuHelyaThIX CIEKTPOB U3TYyUYECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol
HabGmonenue nuneityaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCIEpUMEHTBI, [TOKa3bIBAIOIINE CIOKHOCTh CTpPOCHUS snapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuto  cocTaBa
paauoakTUBHOrO u3nydyeHus. CpoiictBa anbga-, Oera-, ramma-u3JIy4deHHs .
Bimsinue pagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas moxens sigpa ['eifzenOGepra—
NBanenko. 3apsan sapa. Maccosoe unciio siapa. M3otomnsl.
Anbda-pacnaa. OJEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacmajn. [amma-
U3JIy4eHHUE. 3aKOH PaAMOAKTUBHOIO pacnajia.
DHeprus CBA3M HYKJIOHOB B sifpe. A nepHblie cuibl. JlepekxT maccel sapa.
SnepHble peakuuu. JleneHue U CUHTES sep.
Anepusiii peaktop. Tepmosinepublii cunte3. [IpoGiieMbl W TEPCHEKTUBEI
AIEPHON SHEPrETUKH. DKOJIOTUYECKUE ACTIEKTHI IAEPHON YHEPTETHKHU.
DnieMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.
MeToap1 HaOMIOIEHUS M PETHCTPAINH SJIEMEHTAPHBIX YACTHII.
dynaameHTanbHbIe B3auMoAeHcTBHU. EAMHCTBO pU3NYeCcKOi KapTUHBI MUPA.
TexHuyeckue yCcTpoucTBa U MPAKTUYECKOE NPUMEHEHME: NO3UMETP, KaMepa
Bunbcona, sinepHbiii peakTop, aToMHast 6omoa.
Jlemoncmpayuu
CU€TurK MOHU3UPYIOIIMX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul
HccnenoBanre TpekoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTHI aCTPOHOMUM U ACTPOGU3IUKH

Dtarnbl pa3BUTUs acTpoHOoMUH. [IprKiIagHOe U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUM.
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Bun 3Bé3nHoro nHeba. Co3Be3ausi, spKue 3BE3JBI, IUIAHETHI, MX BHJIUMOC
JIBHXKEHUE.

ConHeuHas cucrtema.

Connine. ComHeuHass akTUBHOCThb. McTounuk sHeprum CoyiHIIA W 3BE3I.
3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKHU. JlMarpaMMma «CHEKTpaJbHBIM KiIacc —
CBETHUMOCTb». 3BE3NIBI TJIABHOM IMOCJIEIO0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» JIS 3BE3N TJIaBHOW MOCIIEIOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEJCTABICHHUS O MPOUCXOXKACHUU U 3Boaronuu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muieunsiii ITyte — nHama I'anaktuka. Ilonoxkenuwe u aBukeHue CoJiHIA B
lNanaktuke. Tunsl ramaktuk. Pagroranaktuky U kBazapbl. YEpHBIE IBIPHI B sApax
rajJaKTHK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa66sa. Pazoeranue rajakTuk.
Teopus bonbiioro B3peiBa. PEMKTOBOE U3ITyUEeHUE.

Macmrabnas crpykrypa Beenennoit. Meraranaktuka.

Hepeménnnie npobiieMbl aCTPOHOMUHU.

Vuenuuecxkue nabnooenus

HaGmronenust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
PUIOKEHUHN JJIS ONpe/IeIICHUS MOJ0KEHNS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ausd CEeBEPHOTO MOJIYIIAPHS U APKUE 3BE3IBI.

Habmronenus B Teneckon JlyHsl, mianet, Mieunoro Ilytu.

Oo0o0maromee NOBTOPEHUE

Ponb Qusuku ©u acTpoHOMHH B HIKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax NesTeNbHOCTH YeJIOBEKA, pOib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOM HAyYHOU KapTUHE MHUpPA, POJIb (PU3NYECKON TEOPHH
B (OpMUpPOBAHUM TMPEJACTABICHUN O (PU3NUECKON KapTUHE MHpaA, MECTO
bu3nuecKkoil KapTUHBI MUpa B OOIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABJICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBSA3H

Nzyuenune xypca ¢usuku 6a30Boro ypoBHsS B 11 Kimacce OCyIIECTBISETCS C
Y4ETOM COJEPKATEIBHBIX MEXIIPEIMETHBIX CBS3C€A C KypcaMH MATEMATHUKH,
OWonoTNn, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHUEM METOJIOB HAyYHOTO
MO3HAHUA: SBJICHUE, HAay4dHbIH (akT, rumnore3a, (Qu3myeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOICHUE, SKCTIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIh, U3MEPEHUE.

Mamemamuka: pemwIEHHWE CHUCTEMBI YPaBHEHHH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPBl M MX IMPOCKIMU HAa OCH KOOPJMHAT, CIIO)KEHUE BEKTOPOB,
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IPOM3BOJIHBIE DSJIEMCHTAPHBIX (YHKIHMH, MPU3HAKK IOA00HS TPEYroabHUKOB,
oTpeJieieHUe TIOMIAAN TIIOCKUX PUTYyp U 00BhEMa Tell.

buonocus: >nexTpudeckue SIBICHUS B JKMBOW TIpUpOJie, KoJjieOaTeabHbIS
JIBUKCHUS B )KUBOM MPUPOJAE, ONTUYECKUE SIBIICHUS B )KUBOM MPUPOIE, IEUCTBUE
paJivaiuy Ha >KUBbIC OPraHU3MBbl.

Xumus: CTpPOEHHE aTOMOB M MOJICKYJI, KPUCTAJIIMYECKAsl CTPYKTYpa TBEPABIX
TeJd, MEXaHM3Mbl OOpa30BaHUS KPUCTAIMYECKOW PEIIETKH, CHEKTPaIbHbBIN
aHaJIn3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3alIe)KM MATrHMTHBIX PV,
boToCchEMKA 3eMHOM TTOBEPXHOCTH, ITPEACKAa3aHUE 3EMJICTPSICEHUIA.

Texnonocua: NWHUAM DJEKTPOIEpeaady, TEHEpPATOp IMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENb, WHAYKIMOHHAS I€Yb, pajaap, PaauoONpUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBY-meub, MpOEKIIMOHHBIN amnmapaTr, BOJIOKOHHas ONTHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOro mpenMera «®Dusmka» Ha YpPOBHE CpEAHEr0 OOIIEro
oOpazoBaHus (0a30BbIii YPOBEHB) JOJKHO OOECIECUUTh JIOCTUKEHUE CIETYIOUTUX
JMYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE PE3YNIbTaThl OCBOCHUS ydueOHOTO TpenMeTa «Du3nka» T0HKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarONIUXCS PYKOBOJICTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAJAUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIMPEHHE >KU3HEHHOTO
ONBITA U OIbBITA JEATEIBHOCTH B MPOLIECCE PEeaJr3ally OCHOBHBIX HAIlPaBICHUU
BOCIIMTATEIILHOU JESATEIIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:xIaHCKOro BOCIIMTAHUS:

e ChOPMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUKUCKOTO OOIIECTRA;

e IPUHSTHE TPAJULIMUOHHBIX  OOIICYETIOBEYECKUX T'yMaHUCTUYECKUX U
JNEMOKPaTUYECKUX LIEHHOCTEN;

¢ TOTOBHOCTb BECTU COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX IPAKIAHCKOIO
o0111ecTBa, y4acTBOBaTh B CAaMOYIIPaBJICHUH B 00pa30BaTEIbHON OpPraHU3aIINY;

e YMEHHE B3aUMOJECHUCTBOBATH C COLMAIIBHBIMU UHCTUTYTAMU B COOTBETCTBUU
¢ uX QyHKIMUSIMU U Ha3HAYCHUEM;

¢ TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMA:

e c(hOPMUPOBAHHOCTH POCCUHCKOU rPakJaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

¢ [CHHOCTHOE OTHOIIIEHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

e chOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHNUS,

e CIOCOOHOCTBH OIIEHHMBATh CUTYAIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCJIE B
JESATEIIbHOCTU YUEHOTO;

e OCO3HAHUE JUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYUBOIO OYIyIIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSI:

3CTETUYECKOE OTHOUIEHHE K MHUPY, BKIIKOUYAs CTETUKY HAYYHOTO TBOPYECTBA,
npucymero (u3nIeckoil HayKe;
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5) TPyA0BOT0 BOCIIMTAHUS

e UHTEPEC K Pa3IU4HbIM cepam mpodecCuoHaATbHON AESITeIbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiieit mpodeccun U peaaru30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TIAHBL,

¢ TOTOBHOCTb M CITIOCOOHOCTH K 00pPa30BaHMIO U CAaMOOOPa30BaHUIO B 00JaCTH
(GU3MKH HA IPOTSHKCHUH BCEH KU3HU;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

e COPMHUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYphl, OCO3HAHHE TJIOOATHLHOTO
XapakTepa dKOJOTHIEeCKHX TpooIiem;

e INIAHUPOBAHNWE M OCYIIECTBICHHWE JIEHCTBUH B OKpYyXKawIeld cpeae Ha
OCHOBE 3HAHUS IIeJIel YCTOMYNBOTO Pa3BUTHS Y€JIOBEUECTBA;

e PaCIIUPEHUE OIBITA JCATCIBHOCTH JKOJIOTUYECKON HAIPaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAaHUH 0 (PHU3UKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMSI:

e CHOOPMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHS (PU3UYECCKON HAYKH,

¢ OCO3HAHHME IICHHOCTH HAYYHOW JEATEIHHOCTH, TOTOBHOCTH B TIPOIECCE
U3YYCHHS  (U3MKH  OCYIICCTBISITh  NPOSKTHYIO W HCCJIEI0BATEIbCKYIO
JESATENHHOCTh HHIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbI€e 1eHCTBUS
Ba3oBble Jjoruueckue a1eMicTBUA:
e CAMOCTOSITEILHO  (OPMYJIHUPOBATh M aKTyaJIUu3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OIIPEAEIATh 1EIU JACSATEIbHOCTH, 33JaBaTh NapaMeTpbl U KPUTEPUU UX
JIOCTHOKCHUS,
e BBIABJISITH 3aKOHOMEPHOCTM W MPOTHBOPEYMS B  PaccMaTpUBAEMBbIX
(bU3UYECKUX SBIICHUSX;
e pa3zpabaThiBaTh IJIaH PEIICHUS MPOOJEMBbI C YYETOM aHaliM3a UMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIBHBIX PECYPCOB;
¢ BHOCUTh KOPPEKTUBBI B  JICSATEIbHOCTh, OIIEHUBAaTh COOTBETCTBUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIIE/ICTBUI IESITEIbHOCTH;
e KOOPJIUHUPOBATH U  BBINOJHATH pPabOTy B  YCIOBUAX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
e Pa3BUBATh KPEATUBHOE MBIIIICHUE TIPU PEIICHUHN KU3HEHHBIX MPOOIeM.
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ba3zoBble uccienoBarebCcKue 1eiicTBUA:

e BJIAJICTh HAYYHOM TEPMHHOJIOTHEH, KIIOUEBBIMU TOHATUAMH U METOAAMU
bu3nuecKol HayKu;

e BJIQJIETh HaBBIKAMH y4EOHO-UCCIIE0BATENbCKOM 1 MPOEKTHOM JAESITEIbHOCTH
B 00acTH (PU3UKH, CTIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIIbHOMY TTOMCKY
METOJIOB pEIIeHUs 3a/iad (U3UUECKOTO COJIEpKaHUsl, TPUMEHEHHUIO Pa3InYHBIX
METOJIOB MTO3HAHUS;

eBJIQJIETh BHJAMH JICATEILHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIpPETAlMY, MPeoOpa3OBaHUI0 M MPUMEHEHUIO B Pa3JIUYHBIX YUYEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IAHUU YUYE€OHBIX MPOEKTOB B 0071aCTH (HUBHKHY;

 BBISIBJISITh MPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJIM3UpPOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelleHUsl, HaXOAUTh apryMEHThl ISl JIOKa3aTeIbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU PEIICHNUS;

e AHAIM3UPOBATHh TMOJIYYCHHBbIE B XOJA€ PEIICHHUsS 3aJayd  pe3yibTaThl,
KPUTUYECKHU OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCJIOBUSIX;

eCTaBUTh M (opMyIHpoBaTh COOCTBEHHBbIE 3ajaud B 00Opa3zoBaTeIbHON
NESATeIbHOCTH, B TOM YUCIIE TIPU U3YUYECHUH (PU3UKH;

e JIaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OIIECHUBATh MPUOOPETEHHBIH OIIBIT;

eyMETh TMEPEHOCUTHh 3HaHMSA 10 (U3MKE B MPAKTUYECKYIO 00JIacTh
KUZHEACATEIbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTElH;

e BBIJIBUTATh HOBBIE UJIEH, IIPEJIaraTb OPUTHHAIbHbBIC MTOX0/IbI U PEIICHMUS;

e CTAaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aIbTEPHATUBHbBIC PEIICHUS.

Pabora ¢ undopmanmeii:

e BJIJICTh HABBIKAMHU MOJY4YEHUS! UHPOpMAIIUU (PU3HUECKOTO COJIEPHKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYLIECTBIATh IOUCK, aHaIU3,
CUCTEMATH3AIMI0 W WHTEPIPETANNi0 WHOOPMAIIMU Pa3IUYHBIX BUAOB U (opm
npeACTaBICHNUS;

* OIICHUBATh JIOCTOBEPHOCTH MH(OpMAITUH;

¢ ICTIOJIB30BaTh  CPEACTBA HMH(POPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3ALMOHHBIX
3amady  C COOMIOJeHUEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MMacHOCTH,
TUTUEHBI, pecypcocOepeKeHusi, TMPaBOBBIX © OTUYECKUX HOPM, HOPM
UH(OPMAIIMOHHON O€30TaCHOCTH;

e CO3/1aBaTh TEKCTHI (DU3MYECKOTO COJAEpP)KAaHUS B PANIMUHBIX (opmarax ¢
y4€TOM Ha3HauYeHMsI HH(OOPMAIIUU U 1IEJIEBON ayTUTOPUH, BHIOUPAsT ONTHMATHHYIO
dbopMy TpeicTaBIeHUS U BU3yaJIU3aIiu.
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KoMMyHHKaTHBHBbIE YHUBEpPCAJbHbIe YUeOHbIE IeliCTBHS:

¢ OCYHIECTBJISITH  OOIICHHME Ha Ypokax (U3UKH W BO BHE-YPOUHOU
JIESTCJIbHOCTH;

e PacIO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalldd ¥  CMAT4aTh
KOH(DIJTUKTHI;

e Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKD TOYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

e IOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBHUIYaJIbHON
paboTHI;

e BEIOMpATh TEMATUKY W METOJbl COBMECTHBIX JEUCTBUH C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN KaXKI0T0 YJICHA KOJUIEKTUBA;

e IPUHUMATh 1€MW COBMECTHOM JIEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JOCTHKECHHUIO: COCTABJIATH IUIAH JICHCTBUM,
pacrpenensTh pojid ¢ Y4€TOM MHEHUM YYacCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

e OIICHMBATh KAay€CTBO CBOEr0 BKJAJa W KaXIOTO Yy4YaCTHHMKA KOMAHIbI B
001U pe3yJIbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

eIIp€JIaraTh HOBBIE TPOEKTHI, OLECHUBATH HUJEU C TO3ULIHUH HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

¢ OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B PA3JIUYHBIX
CUTYaIUsIX, IPOSIBISTH TBOPUECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHBIEC YHUBEpCaIbHbIE y4eOHbIE 1eiicCTBUA
Camoopranuszanus:
¢ CAMOCTOATEIBHO OCYLIECTBIISTh MO3HABATEIbHYIO JEATEIBHOCTh B 00JACTH
(GU3UKM U aCTPOHOMMH, BBISBIATH MNPOOJEMBI, CTaBUTb MU (POPMYIHPOBATH
COOCTBEHHBIE 33]1aUH;
¢ CAMOCTOATEIBHO COCTaBJATh IUIAH PELIEHUS PAacUYETHBIX M KayeCTBEHHBIX
3aj]1a4, IJIaH BBIIIOJIHEHUS IPAKTUUYECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEAIIOYTEHUI;
e 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;
e paCHIMPATH PAMKH Y4€OHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUN;
e JleJIaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTb Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;
e OLICHUBATh NPUOOPETEHHBIN OIIbIT;
e CIIOCOOCTBOBAaTh (OPMHUPOBAHUIO W TPOSBICHHUIO JPYAULMA B 00JaCTH
(GU3MKH, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.
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CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

e 1aBaTh OIICHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTHUBBI B JNEATECIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISIM;

eBJIQJICTh HABBIKAMU  TIO3HABaTEIbHOM  pedJIeKCMH KaK  OCO3HAHHS
COBEpIIIAEMbIX JICUCTBUIM M MBICIUTEIBHBIX MPOILIECCOB, WX PpE3YyJIbTaTOB M
OCHOBaHUI;

e ICTIOJIb30BaTh MPUEMBI pedIeKCUU ISl OLIEHKU CUTYallMu, BEIOOpAa BEPHOTO
pelIeHUS;

e YMEThb OIICHUBATh PHUCKH M CBOECBPEMEHHO NPUHUMATh PEUICHUS IO HUX
CHUKEHUIO;

e IPUHUMATh MOTHUBBI M apryMEHTbl JPYIUX TNpHU aHAIU3E PE3yJIbTaTOB
NCSATCIBHOCTH;

e IPUHUMATH CeOsI, MOHUMAsE CBOM HEJOCTATKH M JIOCTOMHCTBA,;

e IPUHUMATh MOTHUBBI M apryMEHTbl JPYIUX TNpHU aHAIU3E pPE3yJIbTaTOB
NCATEIBHOCTH;

e IPU3HABATH CBOE MIPABO U MPABO JIPYTUX HA OIINOKH.

« B mporecce MOCTMKEHHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3uKe I YPOBHS cpenHero oOiiero oOpa3oBaHUA Yy OOY4YarOIIUXCS

COBEPIIICHCTBYETCS OIMOITMOHAIIbHBIN WHTEJUICKT, TIPE IO Iar aFO I
c(hOpMUPOBAHHOCTb:
e CAMOCO3HaHMS, BKJTIOYAIOIIETO CIIOCOOHOCTD MOHUMAaTh cBOE

SMOIIMOHAJIBHOE COCTOSIHME, BHUAETh HANpPABICHHUS PA3BUTUS COOCTBEHHOMN
AMOILIMOHANILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJIMPOBAHMS, BKJIIOYAIOLIETO CAMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJCHHE, CIHOCOOHOCTh aJanTHUPOBATHCS K
SMOILIMOHAJILHBIM U3MEHEHUSM U MPOSBISATh THOKOCTh, OBITh OTKPBITBIM HOBOMY;

e BHyTPEHHEW MOTHBAIMH, BKIFOYAIOUIEH CTPEMIIEHHE K JOCTUKEHUIO LEIU U
ycrnexy, ONTUMHU3M, WHULHMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOAS W3 CBOHX
BO3MOXKHOCTEH;

e3MIATHH, BKIIOYAIONIEH  CIOCOOHOCTh  MOHMMATh  AMOLIMOHAIBHOE
COCTOSIHHE JIPYTHX, YUUTHIBATh €0 MPU OCYLIECTBICHUHU OOIICHHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U CONEPEKUBAHUIO;

e COL[MANIbHBIX ~ HABBIKOB,  BKJIIOYAIOIIUX  CIHOCOOHOCTHh  BBICTpAauBaTh
OTHOILICHUSI C JPYTUMHU JIOAbMH, 3a00TUTHCS, MPOSIBIATh MUHTEPEC U pa3pelaTh
KOH(M)ITUKTHI.

HNPEIMETHBIE PE3YJ/IbTATBI

K xonmy oOyuenus B 10 kJjacce mpeaMeTHBIE Pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYHAFOIIINXCS YMEHUN:
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e ICMOHCTPUPOBATh HA TMPUMEPAX POJIb U MeCTO (U3HKU B (POPMHUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KApTHUHbI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTHH, B IPAKTUUECKOU JAEATEIbHOCTH JIFOJICH;

e YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3HUUYECKUX MOJIEIeH:
MaTepHualibHasl TOYKa, MHEpIMaIbHas cCUCTeMa OTcu€Ta, abCONIOTHO TBEPIOE TEIO,
UJealbHbIN ra3, MOACIH CTPOCHUS Ta30B, KUIKOCTEW M TBEPABIX TEJ, TOYECUHBIMI
ANEKTPUUECKUH 3apsij] PU PelIeHUH PU3NYECKUX 3a/1ay;

e pacro3HaBaTh PU3NYECKUe SBICHUS (MPOIECCHI) U OOBACHATh X HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpPHH CTPOCHHS BEIIECTBA U
ANEKTPOAVMHAMUKHU:  PABHOMEPHOE UM PAaBHOYCKOPEHHOE  NPSMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE TAJCHUE TeJl, ABUKEHUE 10 OKPY>KHOCTH, HWHEPIUS,
B3auMozeiicTBue Tei, quddys3us, OpOyHOBCKOE JABUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TeJ TIPU HarpeBaHUM (OXJIAXKCHUH ), TETIJIOBOE
PaBHOBECHE, UCIIAPECHHE, KOHAECHCALMS, IUIABJIEHUE, KPUCTAILIM3alUs, KUIICHHE,
BJI&XKHOCTh BO3]1yXa, IMOBBIIIECHNE JABICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
COCyZ€, CBSI3b MEXIYy MapaMeTpaMu COCTOSIHHSI Ta3za B  H30Ipoleccax,
AJIEKTPU3AIUS TEJI, B3AUMOJCHCTBUE 3aPsJIOB;

e OTIMCBHIBATh MEXAHWYECKOE ABUKEHUE, UCIOJIb3YS (PU3NUECKUE BEIUYUHBI:
KOOpAWHATA, MYyTh, MEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TE€Ja, KHHETUYECKasl dHEPrusi, MOTCHIMAIbHAA DHEPrus, MEXaHUYECKas
paboTa, MeXaHMYECKass MOIIHOCTh; MpPU OMNUCAHUU TMPABWIHLHO TPAKTOBATH
(GU3UYECKUI CMBICT HCHOJIb3YEMBIX BEIMYMH, MX OOO3HAYCHUS] U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIUYUHY C JIPYTHUMHU
BEJINYMHAMU;

e ONIMCHIBATh W3YYCHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SBJICHUS,
UCTIONB3ysd (DU3MYECKHE BEIMYMHBL: JaBIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETUYECKAS] SHEPTUS XAOTHYECKOTO JABHXKEHHSI MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOA(h(OUIIMEHT TOJIE3HOTO JICWCTBHSI TEIUIOBOTO JIBHTATENS; TIPH  OMUCAHUU
NPAaBWIHHO TPAKTOBaTh (PU3MUECKHH CMBICT WCTHOJIB3YEMBIX BEIWUYHH, WX
0003HAUEHUsS W CAWHMIIBI, HAXOJIUTh (OPMYJBI, CBS3BIBAIOIINE JAHHYIO
(U3HUECKYI0 BEIMUMHY C IPYTUMHU BEIMYHUHAM;

¢ ONIMCHIBATh  M3YYEHHBIE  JJIEKTPUYECKUME  CBOWCTBA  BEIIECTBA U
ANEKTPUUECKUE SBJICHHS (MPOIIECCHI), WCIMONB3ysl (U3NYecKue BETUYHUHBIL:
3JIEKTPUYECKUHN 3apsijl, JIEKTPUUECKOE MOJIE, HANPSHKEHHOCTH IOJIsA, MOTEHLIHA,
Pa3HOCTh TOTEHIIMAJIOB;, MPU OMHCAHWUU TPABWIBHO TPAKTOBATh (HUIMUIECKUI
CMBICIT HCIIOJIb3YEMbIX BEJIUYHH, HMX OO0O3HAYCHUS W EIUHHIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIONINE JIAaHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;
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e AHAIM3UPOBATHh (PU3MUECKHE TPOIECCHl U SBICHUS, UCTIONB3YS (HPU3UIECKUE
3aKOHBI U MPUHITUIIBL: 3aKOH BceMupHoro Tarotenus, |, I u Il 3akonsr HeroTOHA,
3aKOH COXPAHEHHS MEXAHWUYECKOW DHHEPIrUM, 3aKOH COXPAHEHHUs HMITYJIbCa,
NPUHLHUI CYNEPINO3UIUNA CHUJI, NPUHIUII PABHOMPABUS HHEPLHUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYIO TEOPHI0 CTPOCHHUSI BEIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETHUYECKOW SHEPIHH TEIJIOBOTO JBMXKEHHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypoil, MEPBbIM 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHECHHUS
AJNIEKTPUUECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CJIOBECHYIO
(bOopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIIOBUsS (TpaHMUIIbI,
00J1acTH) MPUMEHUMOCTH;

¢ OOBSICHATh OCHOBHBIE TPHUHIMUIBI JEHCTBUS MAIllMH, TMPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pasiinyaTh yCJIOBHUS WX 0€30MacHOIO HCIIOJIh30BaHUS B
IMOBCEJHECBHOM YKU3HU;

e BBIMOJHATh AKCIIEPUMEHTHI [0 HCCIEIOBAHUIO (DU3MYECKUX SBICHUM U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX HW3MEPEHUMU, MPU STOM
dbopmynupoBath npoOJeMy/3agady U TUNOTE3y Yy4yeOHOro OSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OO0OpYJIOBaHUS, MPOBOJAUTH OMNBIT U
dbopMyIUpPOBATH BHIBOJIBL;

e OCYIIECTBJISITh MIPSIMbIE U KOCBEHHBIC U3MEPEHUS (DU3NUECKUX BEIUYUH, IPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO0 M3MEPEHHUS W HCIOJIb30BaThb H3BECTHBIC
METO/BI OLIEHKU NOTPEIIHOCTEN N3MEPEHN;

e UCCJIEZIOBAaTh  3aBUCUMOCTH  MEXAY (U3MYECKUMHU  BEJIMYMHAMHU  C
UCIIOJIb30BaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buUKCUpOBaTh PE3YyJAbTAThl TMOJYYECHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIUYHUH B
BU/JIe TaOIUIl U TPpaUKOB, JIeJIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHMUS;

e cOOMIOIATH MpaBuiIa OE30MacCHOr0 TpyJa MPU MPOBEACHUU HCCIEIOBAHUMN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIIECIOBATEIHCKON M TPOSKTHOU
NESATEIbHOCTU C UCIOJIb30BAHUEM HU3MEPUTEIbHBIX YCTPOWUCTB M J1a0OpPaTOPHOIO
000pyIOBaHMUS;

epemiaTh pacu€THBIC 3aJauyd C SBHO 3aJJaHHON (U3WUYECKOH MOJEbIO,
UCTIOJIb3YsI (PM3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIN3a YCJIOBHS 33J1a4l
BBIOMpATh (PU3MUECKYIO MOJENb, BBIACIATh (DPU3MUECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOUMBbIE NJisi €€ PEIICHMs, MPOBOJUTh PACUYEThl U OLICHUBATH PEATbLHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3NUECKON BEITUUNHBI,

e pEIIATH KaueCTBEHHBIE 3a/1auu: BBICTPauBATh JIOTUYECKHU
HEMPOTUBOPEUMBYIO IIEMOYKY PACCYKJCHUN C ONOpOM HAa H3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3NYECKUE SIBIICHUS,

¢ ICTIOJIB30BaTh ~ MPU  PEIICHHH  Y4eOHBIX  3a7ad  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUH /ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINH
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U TIPEJICTaBIICHUs Y4eOHOW M HAay4dHO-TIOMYJISPHON MHGOPMAIINH, MTOJTYyYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHATIM3UPOBATH MOTyYaeMyt0 HH(OPMAITHIO;

e IPUBOJIUTH IPUMEPHI BKJIaJla POCCUUCKUX U 3apYyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HayKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

* ICTIOJIb30BaTh TEOPETHUECKUE 3HAHUA MO (PM3UKE B MOBCEIHEBHOM >KU3HU
Uit o0ecriedeHus: 0e30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, ISl COXPAHEHHUS 3[I0POBbS M COOJIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

epaloTaTh B TPYIIIE C BBIMNOJHEHUEM pA3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIbL, PAlUMOHAIBHO paCHpeAesiiaTh OO0S3aHHOCTU U
IJIAHUPOBAThH ACSATEIIBHOCTh B HECTAHAAPTHBIX CHUTYAIUSX, aJICKBATHO OLICHUBATh
BKJIAJ] KaXXJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHHE pACCMAaTPUBAEMOM MPOOIIEMBI.

K konny obyuenus B 11 kJjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e ICMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3HKUA B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHA U
TEXHOJIOTUHM, B IPAKTUYECKOM JESITEIIbHOCTH JIIOAEH, LEIOCTHOCTh U EIUHCTBO
(u3MUeCcKOl KapTUHBI MUPA;

e VUUTHIBATh TPAHUIIBl TPUMEHEHHUS W3YYCHHBIX (DU3NUECKUX MOJEeH:
TOYEYHBIA IJEKTPUUECKUH 3apsJl, JIyd CBETA, TOUCUHBIA UCTOYHUK CBETA, s/I€pHAs
MOJIETIb aTOMa, HYKJIIOHHAs MOJI€Jb aTOMHOIO SiAjpa NpPH PEIIeHUH (PU3HMYECKUX
3a/1a4;

e pacnio3HaBaTh (GU3UUYECKUE SBJICHUS (MPOLECCHl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOM (DPM3HUKHU: DJIEKTPUYECKAS] TPOBOIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aWMOJCHUCTBUE
MAarHuTOB, JJEKTPOMAarHUTHas WHAYKUUWs, JECUCTBUE MArHUTHOIO TIOJs Ha
IIPOBOJHUK C TOKOM W JBWXKYIIUWUCS 3apsiil, JJICKTPOMAarHUTHBIC KoieOaHWS W
BOJIHBI, TNPSAMOJIMHEMHOE pPACHPOCTPAHEHUE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTeppepeHnus, audpakuus W TOMAPU3alNMs CBETa, JHUCIEPCHS CBETa,
doToanekTpuueckuii 3pdekT (Ppororddekr), cBeTOBOE NaBlIcHUE, BOSHUKHOBCHHE
JMHEWYAaTOr0 CHEKTpa aroMa BOJOPOJA, E€CTECTBEHHAsT M HCKYCCTBEHHAas
PalMOAKTUBHOCTB;

 OMMCHIBATh WM3YYEHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKUE, MArHUTHEIE,
ONTUYECKHE,  AJIEKTPUYECKYI0  MPOBOJUMMOCTh  Pa3IW4HBIX  Cpel) U
JIEKTPOMArHUTHBIC SIBIEHUS (TPOIECCHI), HMCTONB3Yyd (U3UUYECKUE BEIUYUHBI:
BJIEKTPUYECKUM 3apsi, CHJIA TOKA, JIEKTPUUYECKOE HAIPSKEHHUE, SJIEKTPUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa Toka,
WHIYKIHUST MarHUTHOro mojsi, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
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KAaTYLIKH, SHEPrusl 3JIEKTPUYECKOr0O W MArHUTHOIO IMOJEH, MEepPHOJl M YacToTa
KoiebaHuii B KoJieOaTeJIbHOM KOHTYype, 3apsii M Cuja TOKa B IIpoIllecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJiebaHuM, (OKYCHOE pacCTosiHuE U
onTHYECKas CWUjla JIMH3bI, MPU OMHCAHUM TPABUIBLHO TPAKTOBATh (U3MUECKHIA
CMBICII HCTIOJB3YEMBIX BEJIIMYMH, WX OOO3HAYCHUS W EIUHUIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIONIME JIaHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

¢ OMMCHIBATh M3YYECHHBIE KBAHTOBBIE SBJIEHUS M IPOLIECCHI, HCIOJIb3YS
(du3nyueckre BEIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI H
4acTOTa CBETa, YHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJT MOTypaciaga, SJHEPTrHUs CBI3U
aTOMHBIX SiJIEp, MPU ONUCAHWUU TMPABUIBHO TPAKTOBATh (DUIUYECKUNA CMBICIH
UCIIOJIb3YEeMbIX BEJIWYWH, MX O0O3HAYCHUsS] U €IUHMUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIONIME JIAHHYI (U3UYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYUHAMH,
BBIUHCIIATH 3HAaUCHHE (PU3NYECKON BETUUYHHBDIL;

e AHAJTM3UPOBATH (DPU3NUYECKHUE TIPOIIECCHI U SBJICHUS, UCTIONb3Ys (HU3UUECKUE
3aKOHBI W MPUHIMIBE: 3aK0H OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COCIMHEHUsI NPOBOJHUKOB, 3aKOH Jkoyns—JIeHna, 3aKOH SJIEKTPOMAarHUTHOM
WHIYKIUH, 3aKOH MPSIMOJIMHENHOTO PpacIpOCTPAHEHUS CBETa, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHbI MPEJIOMJIEHUSI CBETa, ypaBHeHHME ODWHIITeHa ans pororddekra,
3aKOH COXPAaHEHHUs JYHEPTrUM, 3aKOH COXPAHEHUsI WMITYJIbCa, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHUSI MAacCOBOIO 4HCia, MocTynaTel bopa,
3aKOH PaJlMOaKTUBHOIO pacmnaja, Ipu 3TOM pa3audyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE U YCJIOBHUS (TpaHUIllbl, 00JacTH)
MPUMEHHUMOCTH;

e OMIPENIENATh  HAMPABJICHUE BEKTOpa MHAYKIMA MArHUTHOTO  TOJIS
IIPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl JIopeHia;

e CTPOUTh W ONHUCHIBATh H300paKEHHE, CO3/1aBaCMOEC IUIOCKUM 3EPKaIOM,
TOHKOM JINH30M;

e BBITIOJHATH DKCIIEPUMEHTHI IO WCCICTOBAHUIO (DU3UYECKUX SBICHUA U
IPOILIECCOB C HCIMOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopMmynupoBaTh TpobIEeMy/3amady U THUMOTE3y Y4eOHOrO0 OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIIOKEHHOTO O0OPYIOBaHUS, MPOBOAUTH OIBIT U
(dbopMynHpOBaTH BEIBOJIBI;

e OCYIIECTBIISITh IPSIMBbIE U KOCBEHHBIE M3MEPEHUS (PU3UIECKUX BEIHYUH, IIPU
ATOM BBIOMPATh ONTUMAIBHBIA CIOCOO M3MEPEHUS W WCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLCHKH IMOTPEMIHOCTEN U3MEPEHHUM;

¢ ICCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYUH C MCIOJb30BAaHUEM
OPSIMBIX M3MEPEHWI: TPH OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DPHUKCHPOBATH

29



pe3yabTaThl MOJYYEHHON 3aBHCHUMOCTH (PU3MUYECKHUX BEJIMYMH B BHJE TaOJIULl U
rpauKoB, AeJaTh BHIBOJbI IO PE3yJbTaTaM HCCIEIOBaHNUS;

e cOOJIIO/1aTh TpaBUiIa 0€30MaCHOrO TpyJa MpU NPOBEACHUM HCCIIEI0BaHUH B
pamMKax y4eOHOro SKCIIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTENbCKOM M MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAaHUEM H3MEPHUTENbHBIX YCTPOWCTB U J1a00paTOPHOrO
000py/TI0BaHUS;

epemiaTh pacy€THbIE 3aJa4d C SBHO 3aJaHHOW (U3NYECKON MOJENbIO,
UCTIOJb3Ys (PU3MUYECKUE 3aKOHBI U MPUHIINIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4uHl
BbIOMpaTh (PU3MUECKYIO MOJENb, BBIACNATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOoAUMBbIE Ul €€ pelleHus, MPOBOAUTh PACUEThl M OLIEHUBATH PEaIbHOCTh
HOJIyYEHHOT0 3HaUeHUs! (PU3NYECKON BEINUNHBL;

e pelaTh KaueCTBEHHbIE 3aJ1auu: BBICTPaUBAaTh JIOTUYECKU
HEMPOTUBOPEUMBYIO HEMOYKY PACCYKACHHI C ONOpON Ha H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUYECKUE SIBICHMUS,

e CIIOJIb30BaTh ~ MpPU  pPEIIeHHMH  Yy4eOHbIX  3a/Jad  COBPEMEHHbIC
UH(OPMAIIMOHHBIE TEXHOJIOTHH JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TpeACTaBJICHUs Y4eOHOM M HAay4YHO-TIOMYJSPHON MH(GOPMALMH, MOJYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

¢ OOBSICHATHh TMPUHUMUIIBI JACUCTBUS MalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3inyaTh yCJIOBUA UX 0€30MaCHOTO KUCIOIb30BaHUS B MMOBCEIHEBHON
KU3HH;

e IPUBOJUTH IPUMEPHI BKJIAJAa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHUE NPOLIECCOB OKPYKAIOIIETO MUpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTU;

* ICTIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
U o0ecriedeHus: 0e30NacCHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOWCTBAMH, U COXPAHEHUS 3/I0pPOBbA U COOJIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEN CPEJIE;

epaloTaTh B TpYIIIE C BBIIOJHEHUEM pA3JIMYHBIX COLHAIBHBIX PpOJIEH,
IUIAaHUPOBAaTh PabOTy TPyNNbl, PALUOHAIBHO pACIPEAETATh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJl€KBATHO OLIEHUBATH
BKJIaJ] KaXXJJ0T0 U3 YYACTHUKOB I'PYIIIIHI B PEIICHHE PACCMAaTPUBAEMOM POOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo yacon DJIeKTPOHHbBIE
Ne (uudposbIe)
HaumeHoBaHue pa3aejioB H TeM MPOrPaMMbl Kontpoubnbie | IlpakTnueckue
n/n Bcero o0pa3oBaTesibHbIE
padoTbI padoTsbI
pecypcsl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bubnunoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOI'O ITO3HAHUS 3 https://m.edsoo.ru/7fA1bF72
Hroro mo paznery 3
Pasznen 2. MEXAHUKA
bu6mmoreka [{OK
21 Kunemaruia ° https://m.edsoo.ru/7f41bf72
bubmuoreka [[OK
22 Hluramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpAaHEHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
N bub6mmoreka [JOK
3.1 OCHOBBI MOJIEKYIAPHO-KMHETUUECKOW TEOpUHU 9 1 1 httos://m.edsoo.ru/7fA1bf72
bu6mmoreka [{OK
3.2 OCHOBEI TEpPMOAMHAMUKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTosiHUS BenlecTBa. Da3zoBbie 5 bubnmnoreka [JOK

MIePExX0/Ibl

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

Uroro no pazneny 24
Paznen 4. 3JIEKTPOJUHAMUKA
bu6mmoreka [JOK

41 UeKTpocTaTika 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN dneKTpUYECKUl TOK. TOKHM B 12 bubnmnoreka L{IOK

' pa3IMYHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHOe Bpems 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOT’PAMME 68
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11 KIIACC

KonuvecTBo 4yacos JIEKTPOHHBIE
Ne (undposbie)
HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbl Konrtpoubnbie | Ilpakruyeckue
n/n Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. 3JIEKTPOJANHAMUKA
MarnuTtHOe nonie. DIeKTPOMarHuTHAs bubnunoreka [JOK
1.1 12 1 3
WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazueny 12
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHu4ecKue U 3JIEKTPOMarHuTHbHIE 9 1 bubnunoreka [HOK
' KoseGanus https://m.edsoo.ru/7f41c97¢c
2.2 MexaHnuyeckue 1 3JeKTPOMarHuTHbIE BOJTHBI ) 1 Et?[?sﬂll;I;T::;si?r?/I; £41c97c
bubmuoreka [JOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paszen 3. OCHOBBI CIIEIITUAJIBHOM TEOPUH OTHOCUTEJBbHOCTH

OCHOBBI crielIMAIBHON TEOpUU bubnmoreka [JOK
3.1 4 1
OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazmeny 4
Paznena 4. KBAHTOBAS ®U3UKA
4.1 OJIeMEHTHI KBAHTOBOW ONTUKU 6 bubmorexa LHOK

https://m.edsoo.ru/7f41c97c
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bubnuoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bubmmorekxa [JOK
4.3 ATOMHOE 37O S https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUUA U ACTPOPU3UKHU
bubmuoreka [JOK
A 7
5 DJIeMEHTBI aCTPOHOMHUH H aCTPOPU3UKH httos://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7

Pa3gen 6. OBOBIIIAIOIIEE IIOBTOPEHHUE

6.1 O06o06maroee MOBTOpEeHUE 4 Et?[?sﬂir?]T:ciiggﬁ £41697c
Hroro no pazgeny 4
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB JJIeKTPOHHBbIE
Jlara nudposLIe
Ne n/m Tema ypoka Kontpoabnbie | IlpakTnyeckue p
Bcero 5 : U3ydeHus o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypest
®du3nKa — HayKa O PUPOJE.
bubmuoreka [JOK
1 HayuHnbie MeTObI O3HAHUS 1 1
https://m.edsoo.ru/ff0c32e2
OKpPYXaIoIlero Mupa
Pounb u Mecto ¢usuku B
5 (GhopMHUPOBAHUU COBPEMEHH Ot 1 bubnmnoreka [HOK
Hay4HOH KapTUHBI MHUpPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN ACSTENbHOCTH JIFOIeH
MexaHn4eckoe IBUKECHHUE.
OTHOCHUTEIIBHOCTh MEXaHUYECKOTO
3 1 https://lesson.edu.ru/catalog
newxenus. [lepemenienue,
CKOPOCTb, YCKOpPEHUE
4 PaBHOMEpHOE IPSIMONIMHEHOE 1 bubnmnoreka LIOK
JBHKCHHE https://m.edsoo.ru/ff0c3508
5 PaBHOYyCKOpEHHOE IPSIMOIMHEHOE 1 bubmuoreka [IOK
NBIDKECHUE https://m.edsoo.ru/ff0c3620
6 CBobOonHOE TazieHne. Y CKOpeHue 1 bub6nunorexa [JOK
CBOOOIHOIO IMaCHU https://m.edsoo.ru/ff0c372e
KpuBonunerinoe 1Br>xeHue. Eu6 LIOK
. (S ]
7 JIBM>KeHME MaTepuaibHOU TOYKH 110 1

OKPYKHOCTH

https://m.edsoo.ru/ff0c39cc
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HpI/IHLII/Il'I OTHOCHUTCJIIbHOCTH

8 [Nannnes. HepuuanbHble CHCTEMBI bubamorexa [IOK
' pHv https://m.edsoo.ru/ff0c3ada
orcuera. I1epssrii 3akoH HeroToHa
Macca tena. Cuna. [Ipunnun
9 cynepno3uiuu cuil. Bropoii 3akoH bubnnorexa [OK
yrep ) p . https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepualibHON TOYKU

10 Tperuii 3akoH HeroToHa aiis bubmuoreka LIOK
MaTepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUpPHOro Tarorenus. Cuia

11 TspkecTH. IlepBast kocMuueckas bubmorexa [JOK

P https://m.edsoo.ru/ff0c3be8
CKOPOCTh

12 Cuina ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3d00
Cuna tpenus. Koasddumuent

13 TpeHus. Cuiia COnMpOTUBIICHUS MTPU bubmuorexa [{OK
JBHKCHUHU TeJla B )KUIKOCTH MJIIN https://m.edsoo.ru/ff0c3el18
rase
[ToctynartensHoe U BpalaTeabHOE

14 JBIKEHHUE a0COIFOTHO TBEPIOTO bubmoreka [JOK
tena. MoMeHT cuitbl. [1imeuo cuibl. https://m.edso0.ru/ff0c3f76
VYcnoBust paBHOBECHUsI TBEPOrO Tela
HNMnynsc maTepualbHON TOYKY,

15 CHUCTEMbI MaTepHUAIbHBIX TOYEK. bubnmnoreka [HOK
Hmnynbc cuiibl. 3aKOH COXpPaHEHUSI https://m.edsoo.ru/ff0c41a6
uMIynabca. PeakTuBHOE JBUKCHHE
Pabora 1 MOIITHOCTE CHIIBI.

bu6mmoreka [JOK
16 Kunernueckas aHeprus

MaTepuanbHOR Touku. Teopema 00

https://m.edsoo.ru/ff0c43d6
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W3MEHEHNH KUHETHYECKOM SHEPIrun

17

[TorenuuanbHas SHEPTHSL.
[ToreHnMaMbHAS SHEPTHS YIIPYTO
nedhOpMUPOBAHHON TIPYKUHBI.
[TorenuuanpHas 3HEpTUs TENA
BOJIM3U MOBEPXHOCTU 3eMITU

bubmuoreka IJOK
https://m.edsoo.ru/ff0c4502

18

HOTCHHH&HBHHC n
HCIMMOTCHIUAJIbHBIC CUJIBI. CBi13p
pa6OTBI HCIMOTCHUHMAJIBHBIX CHJII C
H3MEHEHHEM MEXaHUYECKOU
OHCPIrun CUCTEMBEI TCII. 3aKoH
COXpaHCHUA MEXaHHUYECKOM SHCPIUn

bub6mumoreka [{OK
https://m.edsoo.ru/ff0c461a

19

Nucrpykrax no Th u OT Ha ypokax
(GU3HUKY IPU TPOBEACHUN
71a00paTOPHBIX U MPAKTUYECKUX
pabot Jlaboparopras pabota
«HccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHHEM MEXaHH4eCKOi
SHEPruu Tejla Ha IpUMepe
PaCTSKEHUSI PE3UHOBOTO KI'YTay.
[ToaroroBka K KOHTPOJIBHOM padboTe

bu6maunoreka [JOK
https://m.edsoo.ru/ff0c478c

20

KontponbHas pabora 1o teme
«Kunemaruka. Jlunamuka. 3aKOHbBI
COXpPAHEHUS B MEXAHUKE»

21

AHanm3 KOHTPOJIBHOH paboThl
OcCHOBHBIE TIOTOXKEHUS
MOJIEKYJISIPHO-KHHETUYECKOMN
TeOpuH. bpOoyHOBCKOE IBUKEHUE.

Muddysus

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74
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22

Xapakrtep ABUKEHUS U
B3aMOICHCTBHS YaCTHII BEIICCTBA.
Mogaenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPIBIX TEI

bu6maunoreka [JOK
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konngectso
BemiecTBa. [locrostnaas ABoraznpo

https://lesson.edu.ru/catalog

24

TenoBoe paBHOBeCHE.
Temneparypa u e€ u3mepeHue.
[Ixana Temneparyp Llenbcus

https://lesson.edu.ru/catalog

25

Wneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT 3akon /lansToHa.
["a30BBIC 3aKOHBI

https://lesson.edu.ru/catalog

26

AOconroTHas TeMIieparypa Kak Mepa
CpeaHEeN KUHETUYECKON YHEPTUU
JIBUKEHUSI MOJIEKYJI. Y paBHEHHE
MenneneeBa-Kianeiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

27

3akoH /lanpToHa. ['a30BbIE 3aKOHBI.
[ToaroroBka K KOHTPOJIBHOM padboTe

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c511e

28

[TonmyronoBast KOHTpoJIbHAsA paboTa

29

AHaM3 KOHTPOJIIBHOU PabOThI
Nucrpykrax no Th u OT Ha ypokax
(Gu3uKK pU NPOBEICHUN
71a00paTOPHBIX U MPAKTUYECKUX
pabor. JlabopaTopHas pabora
«MccnenoBanue 3aBUCUMOCTH
MEX]y TapaMeTpaMu COCTOSTHUS
Pa3peKEHHOr 0 raza»

https://lesson.edu.ru/catalog

30

I/I3onp0ueccm B UJCAJIBPHOM Ia3€ u

bu6mmoreka [JOK
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ux rpaqmqecxoe npeaACTaBJICHUC

https://m.edsoo.ru/ff0c570e

BuyrpenHsst sHeprus
TEPMOJAMHAMHYCCKON CHCTEMBI U
CITOCOOBI €€ U3MEHEHU.

bu6mmoreka [JOK

31
KonuyecTBo Temnorsl u pabora. https://m.edso0.ru/ff0c5952
BuyTpeHHss sHEprus 0JHOaTOMHOTO
WJICATHHOTO Ta3a

bu6mmoreka [JOK
32 Buab Teruionepenaun
A e https://m.edsoo.ru/ff0c5c36
VYV ienpHas TENIOEMKOCTh BELIECTBA.

33 KonuuectBo TemnoTsl npu bubnmnoreka [IOK
Tertonepenaye. AnnadaTHbIi https://m.edsoo.ru/ff0c5c36
nporecc

34 [IepBblil 3aKOH TEPMOAMHAMUKHU U bubmmnoreka L{IOK
€ro NPUMEHEHHE K U30mpoleccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs mporieccoB B

35 npu op e. Bropoit I3)211<0H bubmorexa [TOK

pupoze. P https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKH

36 ITpunuun nevicreus u KIT/] bu6mmoreka [{OK
TETIJIOBOW MaIlTuHbI https://m.edsoo.ru/ff0c600a

37 Huxn Kapno u ero KITJ{ https://lesson.edu.ru/catalog
DKoJIorn4eckre mpooIeMsl

38 TerodHepreTuku. [loaroroska k https://lesson.edu.ru/catalog
KOHTPOJILHOM padoTe
KonTtponbHas pabora o teme

39 «MonexynspHas ¢usnka. OCHOBBI 1 bubmorexa [JOK

YIP ' https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKH
40 AHanu3 KOHTPOIBHOM PaboThI bubnmorexa [JOK
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[TapooOpa3oBanue 1 KOHACHCAIIHS.
Ucnapenue u kunenue

https://m.edsoo.ru/ff0c6a50

AOCOIIOTHAsA ¥ OTHOCUTENbHAS

41 BJIQXKHOCTDH BO31yXa. HachImeHHEIN Brbmiorexa OK
Ayxa. m https://m.edsoo.ru/ff0c63b6
nap
TBépnoe Teno. Kpucraumueckue u
amopdHbIe Tena. AHU30TPOIHNS
42 CBOP'II)(ZI”)FB KPUCTAJLIIOB }I(I/Ip KH€e bubmaorexa LOK
P ' a https://m.edsoo.ru/ff0c64d8
kpuctajuibl. CoBpeMEHHbIE
MaTepuabl
[InaBieHME U KPUCTATIA3ALASL.
P 1 bu6mmoreka [[OK
43 V nenpHas TEII0Ta IUIaBJICHU.
https://m.edsoo.ru/ff0c65f0
Cybnumarust
bu6mmoreka [JOK
44 vy 0
PABHCHHC TCILTOBOTO banatca https://m.edsoo.ru/ff0c6708
DiexTpu3anusd Tel. DIeKTPUIECKUH
45 3aps, pI[BaL:sH a DJICKT I/I‘II;CKI/IX bubmorera [OK
PAL A p https://m.edsoo.ru/ff0c6820
3apsiioB
ITpoBOOHUKH, TUIIEKTPUKHA U
46 H(l)jJ'I Z[OBo HI/JIIKI/I 3aK(I:))H bubmorexa HOK
YHpOBOA ' https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs IJICKTPUIECKOTO 3apsaa
B3anmoneiicTBue 3aps0B. 3aKOH
47 Kynona. TodeuHbIil 371eKTpUIECKUHA bubmaorexa HOK
Y ) p https://m.edsoo.ru/ff0c6bcc
3apsi
Hanpssx€HHOCTB 3JIEKTPUYECKOro
48 noss. [IpuHnun cynepnozuuuu bu6muoreka LIOK

AJIEKTPUYECKUX TTosel. JInnumn
HANPSKEHHOCTH

https://m.edsoo.ru/ff0c6ce4
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PaGora cun SJICKTPOCTATHYCCKOI'O

bu6mmoreka [{OK

49 mos.. HoTernman. Passocts https://m.edsoo.ru/ff0c6df2
MOTEHITUAIOB
[TpOBOIHUKHN M TUIICKTPUKH B
50 AJIEKTPOCTATUYECKOM I10JIE. bubmorexa LIOK
https://m.edsoo.ru/ff0c6f00
JusnekTpudeckas MPOHULIAEMOCTh
N bubmoreka [[OK
>1 dneKTpoémkocts. Korercarop https://m.edsoo.ru/ff0c7018
DIEKTPOEMKOCTD TIIIOCKOTO
52 KOHJICHCAaTOpa. DHEeprust bubmmorexa TIOK
https://m.edsoo.ru/ff0c7126
3apsHKEHHOT 0 KOH/IeHCaTopa
Hucrpykrax o Th u OT na ypokax
(GuU3KKY IPU TPOBEACHUN
53 71a00paTOPHBIX U MPAKTUYECKUX bubnuoreka [JOK
pabor. JlaboparopHas pabora https://m.edsoo.ru/ff0c72c0
"U3mepenue 3eKTpOEMKOCTH
KOHJIeHcaTopa"
[IpuHUMI 1EHCTBUA U IPUMEHEHUE
KOHJICHCATOPOB, KOMTUPOBATILHOTO
54 amnrmapara, CTpyHHOTr 0 MpUHTEpa. https://lesson.edu.ru/catalog
DIIeKTpOCTaTUYECKAs 3aIUTA.
3a3eMiIeHHE IEKTPONPHOOPOB
DNEeKTPUUECKU TOK, YCIIOBUS €r0
cymectBoBaHus. [1ocTOSHHBIN TOK.
55 Cwiia Toka. Hampsixenue. https://lesson.edu.ru/catalog
Conporusnenue. 3akon Oma Jyist
yyacTKa [enu
56 Huctpykrax o Th u OT Ha ypokax https://lesson.edu.ru/catalog
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(bU3HUKY IPU TPOBEACHUN
71a00paTOPHBIX U MPAKTHYECKIX
pabort [locnenoBarensHoe,
napauieTbHOe, CMEIIaHHOE
COCIMHEHUE MPOBOTHUKOB.
JlaGopaTtopHas pabora «3y4uenue
CMCIIaHHOI'O COEANHCHUA
PE3UCTOPOBY

57

Pabora 1 MOIIHOCTH
AJIEKTPUIECKOT O TOKA. 3aKOH
[xoyna-Jlenna

bub6mumoreka [{OK
https://m.edsoo.ru/ff0c74f0

58

Nucrpykrax no Th u OT Ha ypokax
(bu3MKY IpU TPOBEACHUN
71a00paTOPHBIX U MPAKTUYECKUX
pabot 3akon Oma JuIst MOTHON
(3aMKHYTOM) SJIEKTPUYECKOM LIETIH.
Kopotkoe 3ambikaHue.
JlaboparopHas pabora «3mepenue
OJ1C uCTOYHHMKA TOKA U €T0
BHYTPEHHETO COIIPOTUBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

59

DJIEKTpOHHAs! TPOBOJUMOCTh
TBEPBIX METAUIOB. 3aBUCUMOCTh
COMPOTUBIIEHUS METAJIOB OT
TemMiiepaTypbl. CBEpXIIpOBOJIUMOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

60

DIEKTPUYECKN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TYYKOB

https://lesson.edu.ru/catalog

61

[TomynpoBoHUKH, KX COOCTBEHHAS
Y TIPUMECHAasi TPOBOIUMOCTb.
CaoiicTBa p—Nn-niepexoja.

https://lesson.edu.ru/catalog
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[TomynpoBoIHUKOBBIE TPUOOPHI

DNEeKTpUUYECKUI TOK B pacTBOpax U

62 pacriaBax 3JeKTPOIUTOB. 1 bubnmnoreka [IOK
DIIEKTPOIUTUYECKAS TUCCOLUALIHS. https://m.edsoo.ru/ff0c84ae
DnexTponus
DJIEKTPUYECKUM TOK B rasax.

63 CaMocCTOsSTEIbHBIN U 1 bubmuoreka [JOK
HECAMOCTOSATENBHBIN pa3psil. https://m.edsoo.ru/ff0c82ba
Monnus. [Tnazma
DnekTpuueckue npudopsl U

64 YCTPOMCTBA U UX MIPAKTHYECKOE 1 bubmuoreka LIOK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c84ae
Oe3omacHocTU

65 O06oO0maromuii ypok 1 bubnuorexa [JOK
«DNEeKTPOIUHAMHKAY» https://m.edsoo.ru/ff0c86fc

. bubmuoreka [JOK

66 [TonroroBka K KOHTPOJILHOH paboTe 1 https://m.edsoo.ru/ff0c88be

bu6maunoreka [JOK

o7 Kourponias pabora. VA 1 1 https://m.edsoo.ru/ff0c8a8a
AHanm3 KOHTPOJIBHOM paboThI

68 PesepBHblit ypok. O0o001maromii 1 butmorexa LIOK

https://m.edsoo.ru/ff0c8f6c
ypok o remam 10 kimacca
OBILEE KOJIMYECTBO YACOB I10 68 4

[TPOTPAMME
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11 KIIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE N (POBLIE
o0pa3oBaTe/ibHbIE

pecypchI

HNuctpykrax no Th u OT nHa ypokax
¢usuku [TocTOSSHHBIE MATHUTBI U UX
B3auMoJAeHCTBHE. MarHuTHOE MOJIE.
BekTop MarHuTHON MHAYKIIVH.
JIvHUM MarHUTHOW WUHAYKIUU

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c9778

MarauTHOe noJie MPOBOJHUKA C
TokoM. OnbIT Dpcrena.
B3anmoneiicTBre MPOBOTHUKOB €
TOKOM

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c98fe

Nucrpykrax no Th u OT Ha ypokax
(GbU3MKK IpY IPOBEICHUH
71a00paTOPHBIX U MPAKTUYECKUX
pabort. JlaboparopHas pabora
«V3ydyeHne MarHuTHOT'O OIS
KaTyIIKU C TOKOM»

https://lesson.edu.ru/catalog

Nucrpykrax no Th u OT Ha ypokax
(bM3UKH TIPU TTPOBEICHUN
1ab0paTOPHBIX U MPAKTUYECKUX
pabot JleficTBuE MATHUTHOTO TTOJIS
Ha MPOBOJHUK C TOKOM. Criia
Awmriepa. JIaboparopHas pabota
«HccaenoBanue nedcTBUS
ITOCTOSIHHOI'O MarHUTa Ha paMKy C
TOKOM»

bub6mmorexa [JOK
https://m.edsoo.ru/ff0c98fe



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://lesson.edu.ru/catalog
https://m.edsoo.ru/ff0c98fe

JleficTBHEe MAarHUTHOIO I10JISI Ha
JBHOKYIITYIOCS 3apSXKEHHYIO
yactuny. Cuna Jlopenua. Pabora
cuibl JIopeHua

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

DNeKTpOMarHuTHasi MHAYKIIHS.
[ToTok BEeKTOpa MarHUTHOM
uaaykiuu. DJ1C naayKun. 3akoH
3JIEKTPOMATHUTHON MHIAYKIIMHI
®dapages

bubmuoreka IJOK
https://m.edsoo.ru/ff0c9df4

Nucrpykrax no Th u OT Ha ypokax
(bU3UKH TIPU TTPOBEICHUN
1ab0paTOPHBIX U MPAKTUYECKUX
pabort JlaboparopHas pabora
«HccnenoBanue siBieHUs
3JIEKTPOMATrHUTHOW UHIYKLIA

https://lesson.edu.ru/catalog

NupyktuBHOCTD. SIBIICHKE
camouHaykuuu. DJ1C
CaMOMHIYKIIUU. DHEPTUS
MarHUTHOTO MOJIsl KATYIIIKUA C TOKOM.
DIIEKTPOMArHuTHOE MOoJie

bub6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHUE: TIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHHUTHI,
3JIEKTPOJBUIaTENb, YCKOPUTEIU
3JIEMEHTapHbIX YaCTHIL,
WHJYKIMOHHAs NI€Yb

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600

10

O6o0maronuii ypok «MarHuTHOe
nojie. DJIEeKTpOMarHuTHas
unaykuus» [loaroroska k

https://lesson.edu.ru/catalog
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KOHTPOJIbHOI pabote

11

KontponbHas pabora no reme
«MarHuTHoe 1oie.
DneKTpoMarHuTHas UHAYKLUS)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cab82

12

AHanu3 KOHTPOJILHOU paboThI
CB00OO/IHBIE MEXaHUYECKUE
konebanus. ["apMoHnYeckue
Kosie0aHus. YpaBHEHUE
TapPMOHHYECKUX KOJICOAHHIA.
[peBparienue YHEPrum

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

13

Nucrpykrax no Th u OT Ha ypokax
(hU3UKH TIPU TTPOBEICHUN
1a0b0paTOPHBIX U MPAKTUYECKUX
pabot JIaboparopHas pabora
«MccnenoBanue 3aBUCUMOCTH
nepuo/a MajibIX KoneOaHuii rpy3a Ha
HUTH OT JUTUHBI HUTH U MACChI

rpy3a»

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

14

KonebarenbHbIi KOHTYD.
CB0OOOAHBIE IEKTPOMATHUTHBIE
KoJieOaHMS B UJI€aIbHOM
KoJie0aTeIbHOM KOHTYpe. AHAJIOTUS
MEXTy MEXaHUICCKUMH H
3IEKTPOMArHUTHBIMU KOJICOAaHUSIMU

https://lesson.edu.ru/catalog

15

®opmyna Tomcona. 3akoH
COXpaHEeHHUs YHEPTUHU B HJI€ATbHOM
KoJIe0aTeIbHOM KOHTYpE

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ch820

16

Hpe,[[CTaBJICHI/IC 0 3aTyXaroumux

bu6nuoreka [JOK
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KoneOaHusX. BeIHYKIeHHBIC
MeXaHUYECKHE KojieOanus.
Pesonanc. BeinyxneHHBIE
AIEKTPOMArHUTHBIC KOJIEOaHMs

https://m.edsoo.ru/ff0ch9c4

17

IlepeMeHHBIN TOK.

CuHyconaanbHbII TEPEMEHHBIN TOK.

MOImHOCTE TEPEMEHHOTO TOKA.
AMIIIUTYTHOE U IEHCTBYIOLIEE

3HAUYCHHUC CUJIblI TOKA U HAIIPSKCHHUA

bubmuoreka IJOK
https://m.edsoo.ru/ff0cbb86

18

Tpancdopmatop. [IponsBoacTso,
nepeaayda u norpediaeHue
3JIEKTPUYECKOU SHEPrUU

bubmuoreka IJOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpoiCTBO U ITPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUUIECKOTO
3BOHKQ, T€HEpaTOpa NEPEMEHHOI O
TOKa, JINHUM 3JIEKTporepeaay

https://lesson.edu.ru/catalog

20

DKOJIOruuecKrue pUCK Mpu
IIPOM3BOCTBE JIEKTPOIHEPTUH.
KynpTypa ucnonb3zoBanus
3JIEKTPOIHEPTUHU B TOBCETHEBHOMN
KHU3HU

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

21

MexanudecKkue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
CKopocTh pacpoCcTpaHeHus U
JuinHa BoiHbL. [lonepeunsie u
IIPOJIOJIBHBIE BOIHBI

https://lesson.edu.ru/catalog

22

3Byk. CkopocTb 3ByKa. I poMKoOCTh
3ByKa. Beicora Tona. TemOp 3Byka

bubnuorexa [JOK
https://m.edsoo.ru/ff0cca54
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3HeKTpOMaTHI/ITHLIe BOJIHBI, UX

23 CBOWCTBA U CKOpOCTh. IlIkaia bubmorexa [JOK
https://m.edsoo.ru/ffOcccOc
AJIEKTPOMArHUTHBIX BOJTH
[TpuHIMITBI paTIOCBS3HU H
24 tTeneBusieHus. Pazsurue cpeacts bubnmnoreka [IOK
cBs3u. Pagnonokamnug Ilonroroska k https://m.edsoo.ru/ff0ccfe0
KOHTPOJIbHOM pabore
25 [TomyromoBast KOHTpOJIbHASI paboTa 1
AHanu3 KOHTPOJILHON PabOThI
[IpssmonnHEHOE pacpocTpaHEeHue
26 CBF;Ta B oz[HopozLHpoﬁ cgen? bubamorexa LIOK
B https://m.edsoo.ru/ffOcc6f8
ToueuHblid HICTOYHMK CBeTa. JIyd
cBeTa
OTtpaxenue cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenue bubamorexa LIOK
. https://m.edsoo.ru/ff0cd350
M300paKeHU B IIIOCKOM 3epKaje
[Ipenomnenue ceera. [lonnoe
BHYTPEHHEE OTpaKCHHUE. bubnuoreka IIOK
28 .
IIpenenbHbIN yro MOJIHOro https://m.edsoo.ru/ff0cd4e0
BHYTPEHHET0 OTPaKEHUS
Nucrpykrax no Th u OT Ha ypokax
(hU3UKH TIPU TTPOBEICHUN
29 1a00paTOPHBIX U MPAKTUYECKUX bubnmoreka [JOK
pabot JIaboparopHas pabora https://m.edsoo.ru/ffocd7f6
«M3mepenue nokazarens
MIPEIOMIICHUS CTEKIIa»
30 JIunssl. [loctpoenne nzobpaxeHuii B bubmuoreka [JOK

nuH3e. GopMysa TOHKOU JIMH3BIL.

https://m.edsoo.ru/ff0cd67a
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YBenuueHue JTUH3bI

31

Nucrpykrax no Th u OT Ha ypokax
(GbU3MKK IpY IPOBEICHUH
71a00PATOPHBIX U MPAKTHYECKUX
pabot JIaboparopHas pabora
«MccnenoBanue cBOMCTB
M300pKCHHH B JIMH3AX)

bubmmorekxa [JOK
https://m.edsoo.ru/ff0cddle

32

Nucrpykrax no Th n OT Ha ypokax
(bU3MKK IpY IPOBENICHUH
1ab0paTOPHBIX U MPAKTUYECKUX
pabot ducnepcus cera. CoXHBIN
cocraB Oemoro cBera. LBer.
JlabopaTopnas pabora
«HabmroieHne nucrnepcun cBeTay

https://lesson.edu.ru/catalog

33

HNurepdepennius cera. Audpakmus
cera. Jludpakunonnas pemeérka

https://lesson.edu.ru/catalog

34

HOHGpeLIHOCTI) CBCTOBBIX BOJIH.
[Tonspusanus ceera

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ced22

35

OnTuueckue npuOOpHI U yCTPONUCTBA
U YCIIOBHS UX 0€3011acHOro
MIPUMEHEHUS

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0cf02e

36

['panuLBI MPUMEHUMOCTH
KJIaCCHUYECKOI MEXaHUKH.
[TocTynaTel cnenuabHON TEOPUU
OTHOCHUTEIHLHOCTH

https://lesson.edu.ru/catalog

37

OTHOCHUTENIFHOCTD
OJHOBPEMCHHOCTH. 33MCILJ’ICHI/IC
BPEMCHU U COKpAIICHUC NJIMHBL

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cf862
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DHeprus v UMITYJIbC
PENATUBUCTCKON YacTUlbl. CBS3b

38 MACCEI ¢ JHEPTUEN Y UMITYIECOM bubmiorexa HOK
p y ' https://m.edsoo.ru/ff0cfa42
OHeprus nokos [Toaroroska k
KOHTPOJILHOHM padoTe
Kontponbnas pabora «OnTuka.
39 OCHOBBI CIIEIHATIBHOI TEOPHUHA 1 Bubmiorexa OK
p https://m.edsoo.ru/ffOcfc68
OTHOCHUTEIHLHOCTH
AHanm3 KOHTPOJIBHON paboThI
40 ®dotonnl. Dopmyna [1nanka bubmorexa [OK
- TPOpMY. ’ https://m.edsoo.ru/ff0cf6f0
DHeprus U UMITyJibc (HoToHa
OTKpBITHE U HCCIICIOBAaHUE BuG 10K
HOJINOTEKA
41 orodddexra. OubiTel A. I
¢ b https://m.edsoo.ru/ffOcfel6
CroneroBa
3akoHsbl poTtodddekra. YpaBHeHue
42 Oitamreiina s pororddexra bubmorexa [JOK
a ’ https://m.edsoo.ru/ffOcffc4
«Kpacnas rpanuna» ¢pororpdexra
HaBnenne ceera. Onbitel I1. H.
43 JlebeneBa. XUMHUYECKOE IEHCTBIE bubmorexa HOK
seBa. A https://m.edsoo.ru/ff0d015e
cBeTa
TexHuueckue ycTpoucTBa u
44 MPAaKTUYECKOE TPUMEHEHUE: bubnnoreka [HOK
¢dorosneMeHT, porogaTymk, https://m.edsoo.ru/ff0d04a6
COJHeuyHasi baTtapesi, CBETOHO]]
Permtenne 3amgad mo teMe «Dieme
45 tHeH . AT O TEM JIEMEHTRT https://lesson.edu.ru/catalog
KBAHTOBOW OITHUKH
46 Mozens atoma TomcoHa. ONBITEL bubnuoreka [JOK

Pesepdopaa no paccesiHuio o-

https://m.edsoo.ru/ff0d0302
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YacCTHuIl. HnaHeTapHaﬂ MOZACIb aToOMa

Bbubnuoreka [JOK

41 Hocrynarst bopa https://m.edsoo.ru/ff0d091a
W3nyuenue u normioiieHne GOTOHOB

48 IIPH NIEPEXO/I€ aTOMa C OJTHOTO bu6mmoreka [IOK
YPOBHs DHEPIUU Ha Apyroi. Buael https://m.edsoo.ru/ff0dOafa
CHEKTPOB
BonHoBbie cBoiicTBa yacTull. BomHbl

49 ne bpoins. KopryckynsapHo- bubmuoreka [JOK
BOJIHOBOM Jyasiu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOafa
BBIHYKJIEHHOE U3JIy4CHHE
OTKpbITHE paiOaKTUBHOCTH.

50 OmnerTer Pe3epdopaa mo bubnnoreka [HOK
OIPENEIICHUIO COCTaBa https://m.edsoo.ru/ff0dOca8
PaaOAKTUBHOIO U3JTY4YECHUS
CgoiicTBa anb(a-, 6era-, ramma-

51 n3nydeHus. Bnusaue bubnnoreka [HOK
PaaMOaKTUBHOCTH Ha )KUBbIC https://m.edsoo.ru/ff0d0fd2
OpraHu3Mbl
OTKpbITHE TIPOTOHA U HEUTPOHA.

52 Hsororte.. Aﬂf(ba-pacnaz[. . https://lesson.edu.ru/catalog
DNEKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacnaz. ["'amma-uznydyenue
DHeprusi CBsI3U HYKJIOHOB B sIJIpe.

SnepHeie peakuuu. S nepHbii Butmorexa LIOK

53 peakTop. [IpoOaemMbl, TEPCIEKTUBEI,

OKOJOI'H4YC€CKUEC aCIICKThI HI[GpHOfI
OHCEPICTUKU

https://m.edsoo.ru/ff0d1162
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54

DneMeHTapHble yacTulbl. OTKpbITHE
MO3UTPOHA. MeTO bl HAOMIOICHUS U
pPErucTpanuy JIEMEHTAPHBIX
yacTtull. Kpyrnslii cton
«DyHnameHTaIbHbIE
B3anmMoiecTBua. EnnMHCTBO
(bu3n4eCKOil KAPTUHBI MUPA»

bu6nuoreka [JOK
https://m.edso0.ru/ff0d1356

55

Bun 38é3nnoro neda. Co3sesaus,
SIpKHE 3BE31bI, TUTAHETHI, UX
BuauMoe asmxenue. Conneunas
cucreMa

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

56

Comnuite. ConHeuHast akTUBHOCTb.
Hctounuk sneprun ComnHiia v 3BE3]1

https://lesson.edu.ru/catalog

57

3BE3/11bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IBI TJIABHOM
rocJieioBaTenbHOCTH. BHyTpeHHee
ctpoenue 3B€311. CoBpeMEHHbIE
MIPEJICTaBJICHUS O IPOUCXOKICHUH U
sBomronu CoJHIA U 3BE3]T

https://lesson.edu.ru/catalog

58

Mnuneunsiii [Iyre — Hama ["anakTuka.
ITonoxxenne u neuxenue ConHua B
lNanaktuxe. ["anaktuku. Y€pHbie
JBIPBI B SApaxX ralakTHK

https://lesson.edu.ru/catalog

59

Bcenennas. Pa30Oeranue ranakTuk.
Teopus bonpuioro B3peiBa.
PennkroBoe nsnyuenue.
Meraranaktuka. Hepemennsie
poOIEeMBI aCTPOHOMUH.
[TonroroBka Kk KOHTPOJIBHOM paboTe

https://lesson.edu.ru/catalog
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https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

60

KontponbHas pabora «1eMeHThI
aCTPOHOMUU M aCTPOPU3UKI»

61

AHau3 KOHTPOJILHON PabOThI

O6o0mmaromuii ypok. Pons ¢pusnku u

ACTPOHOMHUU B SKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COIMAIbLHON B
ATUYECKON cepax AesiTeTbHOCTH
YyeoBeKa

https://lesson.edu.ru/catalog

62

O6o06matomuit ypok. Ponb u mecto
(U3HUKY ¥ aCTPOHOMHH B
COBPEMEHHOW HAy4YHOU KapTHUHE
MUpa

https://lesson.edu.ru/catalog

63

O6o6marouit ypok. Ponb
¢bu3nveckoit Teopun B
(bOpMHUpPOBAHUY MTPEACTABICHUN O
¢bu3nvecKoil kKapTHHE MHpa

https://lesson.edu.ru/catalog

64

O6o0marouii ypok. Mecto
¢u3n4YecKoil KApTUHBI MUPA B
00111eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

https://lesson.edu.ru/catalog

65

PesepBHbIi ypok. MarautHoe noie.

BHGKTpOMal"HI/ITHaH HUHAYKI U

https://lesson.edu.ru/catalog

66

PesepBHbIit ypok. OnTrka. OCHOBBI
CIIeIMATIbHON TEOpUH
OTHOCUTEIBbHOCTH

https://lesson.edu.ru/catalog

67

Kontponbnas pabdota (tect). I[T/A
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https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

PesepBHbliil ypok. KBantoBas

bub6nuorexa IJOK

68 ¢busuKa. DIeMEHTHI aCTPOHOMHUH U 1 https://m.edsoo.ru/ff0d1784
acTpOpU3UKH
OBIIEE KOJIMYECTBO YACOB I10 68 5
[MPOI'PAMME
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. ®usuka, 10 kmacc/ Msakumes I'.4., byxosues b.b., Corckuit H.H. mox
penaknueit IlapdhentbeBoit H.A., AkimonepHoe oOmiectBo «M3maTenbcTBO
«IIpocsemienue»

2. ®usuka, 11 kimace/ Msakumes I'.J1., Byxosuer b.b., Uapyrun B.M. non
penakmueii IlapdentheBoii H.A., AkmuonepHoe obmectBo «M3maTenbcTBO

«IIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. 'enpenmreiin JI. D., KupukJl. A. ®uszuka. 10 kmacc. Tectsl mis
TeMatuueckoro koutpods. K: Jluueit, 2001.

2. l'enpenmrerin/l. O.. KupuxJl. A. ®wmsuka 11 kimacc Tecter mus
tematuyeckoro koutpons. K: JIuuei, 2001.

3. Aunaktuyeckue wmatepuansl @Pusuka 10 kmacc /  A.E.Mapoms,
E.A.Mapon. — M.: U3narensctBo «podar, 2014 r.

4. TemaTtuueckue KOHTPOJIBHBIE U CAMOCTOATENIbHBIE pabOThl MO (U3UKE
10 ximacc / O.N.I'pomueBa. — M.: M3narenbctBo «OK3ameny, 2012 r.

5. Iupnaktuyeckue marepuansl @uszuka 11 xmacce /  A.E.Mapomn,
E.A.Mapon. — M.: U3natensctBo «poday, 2014.

6. TemaTuyeckrie KOHTPOJIbHBIE M CAMOCTOSITEJIbHBIE PAa0OTHI MO (PUHKE

11 xmacc / O.N.I'pomueBa. — M.: M3narenbctBo «OK3ameny, 2012 r.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

1. Aunmanuu pusndeckux o0bekToB - http://physics.nad.ru/

55


http://physics.nad.ru/

2. XuBass  ¢wusuka: oOydvaromas mnporpamma -  http://www.int-
edu.ru/soft/fiz.html

3. Ypoku busuku C UCIOJIb30BAaHUEM WNurtepHera -

http://www.phizinter.chat.ru/

4, ®usuka.ru - http://www.fizika.ru/

5. ®u3uka: KoJuieKuusa onbIToB - http://experiment.edu.ru/

6. ®usuka: ANEKTPOHHAs KOJUICKIIMS OTBITOB -

http://www.school.edu.ru/projects/physicexp

/. OI'BHY «®enepanbHblii UHCTUTYT MENArOTHYECKUX HU3MEPEHUN» -

https://fipi.ru/

[JOKYMEHT NMOAMNWUCAH 3EKTPOHHOW MOANMUCHIO 56
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