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INOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpOBHS Ha YPOBHE CPEIHEro OOLIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TpeOOBaHMI K pe3ysibTaram
OCBOEHHUSI OCHOBHOM 00pa3oBarenbHOM mporpammsbl, npeactaBieHHbix B OI'OC
COO, a Takke ¢ yuéroMm denepaibHOll pabodeil MporpaMMbl BOCIUTAHHUS U
KOHIICIIIMK TIpernojiaBanusi yuyeoHoro mnpeamera «Pusuka» B 00pa3oBaTeSIbHBIX
OpraHu3anusx Poccuiickoi denepaiiuu, peanu3yommnx OCHOBHbIE
o0Opa3oBarenbHbIE TPOrPAMMBbI.

Copepkanue mporpaMmbl 10 (PU3MKE HaANpaBieHO Ha (OpMUPOBaHUE
€CTeCTBCHHO-HAyYHOM KapTUHBI Mupa oOydarommuxca 10-11 xkmaccoB npwu
o0ydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO
noaxona. Ilporpamma no ¢usmuke coorBercTByeT TpeboBanusmM PI'OC COO k
TUTAHUPYEMBIM JTHYHOCTHBIM, TPEAMETHBIM W METAlpeIMETHBIM Pe3yIbTaTam
0o0ydeHus, a TakKe YUYUTHIBAET HEOOXOAMMOCTb pealu3ali MEXIPEIMETHBIX
CBA3€M (U3MKM C ECTECTBEHHO-HAy4YHBIMU Y4YeOHbIMH mpeaMmeramu. B Hel
OMPEENSAIOTCS OCHOBHBIE 1I€JIM M3y4eHUs: (PU3MKU Ha YPOBHE CpEIHEro o0uiero
oOpa3oBaHus, TUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUSI Kypca (U3UKU: JIMYHOCTHBHIE,
MeTarnpeMeTHbIe, IpeIMEeTHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o gusuke BKIOYAET:

e IUIAaHUPYEMBbIE PE3YyJIbTaThl OCBOEHUS Kypca (pu3nKu Ha 0a30BOM YPOBHE, B

TOM YMCJIE IIPEJIMETHBIE PE3YJILTATHI 110 I0j1aM 00yUYeHHUs;

e cojepkaHue yaeOHoro npeamera «Pu3nka» 1o rojgaM o0ydeHus.

®duznka kak Hayka O HauOosiee OOLMX 3aKOHAX MNPHUPOABI, BBICTyIAs B
Ka4yecTBEe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA/J B CUCTEMY
3HaHUM 00 okpyxkarnieM mupe. [lIkonabHbIN Kype GU3MKH — CUCTEMOOOPA3YIOIINMA
JUTSL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE IIPOLIECCOB M SBJICHUN, H3y4YaeMbIX XUMHCH, OMOJIOTHEH,
dbusnyeckoit reorpaduert u acrpoHomueit. Mcnonab3oBaHMe M aKTHBHOE
npuMeHeHue  (QU3MYECKUX 3HAHUM  OmpejeNsier  Xapakrep U pa3BUTHE
pa3HoOOOpa3HbIX TEXHOJOTMH B cdepe SHEPreTMKH, TPAHCIOPTa, OCBOCHMUS
KOCMOCA, IOJIYYCHHUS HOBBIX MaTCpHalOB C 3aJ@aHHBIMU CBOMCTBAMHU W JIPYTHX.
M3yuenne ¢(u3uKH BHOCHT OCHOBHOH BKJIaa B (DOPMHPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHUPOBAHWE YMEHHUH MPHUMEHATH
HAyYHBIA METO/I TIO3HAHUS MPU BHITIOJIHEHUU UMHU YUY€OHBIX UCCIIEI0OBAHUM.

B ocHOBy kypca ¢usuku s ypOBHSI cpeaHero o0Oiiero oOpa3oBaHUs
MOJIOKEH PAI HWACH, KOTOpble MOKHO paccMaTpUBaTh KakK IPUHIUIBI €ro
MOCTPOEHUSI.



Hoess yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOIMYECKH
3aBEpUIEHHBIM, OH COJICP)KUT MaTepual U3 BCEX pa3/esioB (PU3UKU, BKIKOYACT KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHON (DU3UKH.

Hoea ceneparusayuu. B cooTBeTcTBUM ¢ HeH Marepuan Kypca (U3MKH
o0beIMHEH BOKpYr (u3Mueckux Teopuil. Beagymmm B Kypce sBisercs
(hopMupOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIIECTBE U
ToJe.

Hoes eymanumapuzayuu. EE peanuszauus Tpeanojaraet HCIOIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHalla (PU3NYECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHS
buzuku ¢ pa3BuTHEM OOIIECTBA, a TaKkKe C  MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU M 3KOJOTMYECKUMHU ITPOOIIEMaMHU.

Hoess  npuxnaonou  nanpaerennocmu. Kypc du3uku  npeanonaraer
3HAKOMCTBO C IIMPOKHM KPYTOM TEXHHYECKHMX M TEXHOJOIMYECKUX IMPHIIOKCHHUM
M3YYEHHBIX TEOPHUI M 3aKOHOB.

Hoes skonocuzayuu peanusyeTcsi TMOCPEACTBOM BBEACHUS DIIEMEHTOB
COJIEpKaHUsA, TMOCBSMIEHHBIX JKOJOTHYECKHM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKKe OOCYKICHHUS
MpooOJIEM pallMOHATILHOTO MPUPO/IONOIb30BAHUS U YKOJIOTUYECKOU 0€30MaCHOCTH.

Ctep)kHEBBIMU DJIEMEHTaAMU Kypca (HM3MKH HA YpPOBHE CpPEAHEro OOUIEro
oOpazoBaHus sBIsItOTCS (pusmueckue teopuu (popmMupoBaHHUE NPEACTABICHUN O
CTPYKTYpe NOoCTpoeHus: (U3HYECKO Teopuu, posid (GyHIaMEHTAIbHBIX 3aKOHOB M
NPUHLMIIOB B  COBPEMEHHBIX  IMPEACTABJICHHUAX O MPHUPOAE, TpaHULAX
IIPUMEHUMOCTH TEOpUHM, JUIs OINHCAaHUS CECTECTBEHHO-HAYYHBIX SBJICHHA H
IIPOLIECCOB).

CHCTeMHO-AeSTENBHOCTHBIN MOJAX0J B Kypce (PU3MKU peau3yercs Mpexe
BCEro 3a CYET OPraHU3allUM IKCIIEPUMEHTAIIBHOM JAESITEIbHOCTH O00YyYaroIuXCs.
Jlns  Ga3zoBoro ypoBHS Kypca (PU3HMKH — OTO HCIOJb30BAHUE CHCTEMBI
(poHTANBHBIX KPATKOBPEMEHHBIX JSKCIHEPUMEHTOB U J1a0OpaTOpHBIX paboT,
KOTOpbIC B Iporpamme 1o (usuke 00beIUHEHbI B OOIIMIA CIUCOK YYCHHYECKUX
MIPAKTUYECKUX paldoT. BeigeneHue B yKa3aHHOM IEpeyHe J1adopaTOpHBLIX padoT,
IPOBOJUMBIX JUII KOHTPOJST M  OLICHKH, OCYILECTBISCTCS Y4YaCTHUKAMHU
o0pa3oBaTe/IbHOTO Ipoliecca MCXOAs M3 OCOOEHHOCTEH IUIAHUPOBaHUS |
ocHauieHus: kabunera Qusuku. Ilpu 3TOM obOecrneumBaeTcsi  OBJaJICHUE
00y4JarImUMHUC YMEHHUSMH TPOBOJANTH KOCBEHHBIC HW3MEPEHHS, HCCIIECIOBAHHS
3aBHCHUMOCTEH (U3NYECKUX BEIWYMH W TMOCTAHOBKY OIBITOB TIO MPOBEPKE
MIPEIOKEHHBIX TUITOTES.

bonbiioe BHUMaHHE YIEISETCS PELICHHI0 PAcuY€THBIX M KadyeCTBEHHBIX
3aaad. [Ipu 3TOoM 175 pacdy€THBIX 3a/1a4 TPUOPUTETOM SIBISIOTCS 3aJa4u C SIBHO
3a/1aHHOM (PU3UYECKOI MOJIEIbIO, MTO3BOJIAIOIINE MPUMEHSITh U3YYEHHbIC 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasjiejla Kypca, TaK M MHTErpUpys 3HaHUS W3
pa3HbIX pasjaenoB. s KaueCTBEHHBIX 3aja4 IPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
00BsICHEHHE NPOTEKaHUsi (UBNYECKUX SIBJICHUH U IPOLIECCOB B OKPYXKarOLIEH
KU3HH, Tpelyrome BbIOOpa (U3MYECKOM MOJAENU i CUTyalluH IpPaKkTHUKO-
OPHUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmu DPI'OC COO k marepuaabHO-
TEXHUYECKOMY OOecrneueHnio y4deOHOro mporecca 0a30BBIH ypOBEHb Kypca
(bu3rKK1 HA YPOBHE CpeaHEro oo1iero o0pa3oBaHus J0HKEH U3y4aThbCs B YCIIOBUAX
MpeIMETHOrO0 KaOuHeTa (U3MKH WM B YCJIOBUSIX MHTETPUPOBAHHOIO KabuHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kabunere (Gu3uku AOIKHO OBITH
HeoOxoaumoe JaboparopHoe 00OpyAOBaHUE JUIsl BBINOJHEHUS YKa3aHHBIX B
nporpaMMme 1o (Qpu3uKe y4eHUYECKUX MPAKTUYECKHX paboT M JI€MOHCTPAIMOHHOE
obopynoBaHue.

JlemMoHcTpanMoHHOE  00OpynoBaHME (OpMHpYEeTCSs B COOTBETCTBHHM C
MPUHITATIOM MWHUMAJIBHOM JOCTAaTOYHOCTH H  OOECNEYMBACT IMOCTAHOBKY
NIEPEUUCICHHBIX B TMporpaMMe Mo (U3UKE KIIOYEBBIX JIEMOHCTpanuil IS
WCCIICIOBAHMSI  W3yYaeMbIX SIBICHHH ©  TPOIECCOB, OMIHUPHUYECKUX U
(hyHIaMEHTANIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe oOopyaoBaHME I YUYEHHUYECKHUX IMPAKTHUECKUX pPadOT
(dopmupyercs B BUIEC TEMaTHYECKHX KOMIUIEKTOB M OOEcreyuMBaeTcsi B pacuére
O/IHOIO0 KOMIUIEKTa Ha JAByX oOydaronuxcs. TeMarnyeckue KOMILIEKTbI
1abopaTopHOro 000PYJAOBaHMS JIOJDKHBI OBITH IOCTPOEHBI Ha KOMILIEKCHOM
MCII0JIb30BAaHUM AQHAJIOTOBBIX U LHM(POBBIX MPUOOPOB, a TAKXKE KOMITbIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BHJI€ LH(DPOBBIX JTabopaTopuid.

OCHOBHBIMH HENSAMH U3y4eHUsI QU3UKU B 00111€M 00pa30BaHHUH SBISIOTCS:

e (opMupoBaHHME HMHTEpeca W CTpEeMIEHHUs OOYYalOIIMXCS K HAydYHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTUE WX HHTEJUICKTYallbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

e pa3BUTHUE MPEJCTABICHUN O HAYYHOM METOJIe MO3HaHUS U (OPMUPOBAHUE
UCCJIeI0BATEIBLCKOrO OTHOIICHUS K OKPY/KAIOIIUM SIBJICHUSIM;

e (opMupoBaHME HAy4YHOIO MHUPOBO33PEHHUS KaK pe3yibTaTa U3y4YeHUs
OCHOB CTPOCHMSI MaTEpHH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopmupoBaHne yMEHHMHA OOBSICHATH SBJICHUS C  HCIIOJIb30BAaHUEM
(pu3HUECKUX 3HAHUIN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opMHUpOBaHHME MPEJACTABICHUH O POIM (PU3UKM I Pa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTiokeHue 3TUX 1eneld oOecrneunBaeTcs pelieHueM CIeAyIomuX 3a1ady B

mpoI1iecce u3yueHus Kypca Gu3uk Ha ypOBHE Cpe/IHETo 00111ero o0pa3oBaHus:



e IMpHOOpPETeHME  CHCTeMbl  3HaHMW 00  o0uwmx  (uU3UUeCcKHuX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJIFOYast MEXaHUKY,
MOJIEKYJISIDHYIO  (DM3MKY, OJJIEKTPOJMHAMUKY, KBAHTOBYKO (U3HMKY U
3JIEMEHTBI aCTPOPHU3UKY;

e (opMupOBaHME YMEHHMH TPUMEHATH TEOPETUUECKHE 3HAHUSA IS
oObsicHeHUST (PU3WYECKUX SBJACHUH B TPUPOAEC U JUISI TIPUHATHS
MPAKTUYECKUX PEIICHUI B TTIOBCETHEBHOMN JKU3HU;

e OCBOCHHME CMOCOOOB pEUICHUS PA3IMYHBIX 33/Ja4 C SBHO 3aJaHHOU
dbusnyeckor MOJIeNIbIO, 3a7ay, IMOAPa3yMEBAIOUIMX CaMOCTOSTEIHHOE
co3ianue PuU3N4eCcKor MOeH, aJeKBAaTHOM YCIOBUAM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPHUHLMIIOB JACUCTBUS TEXHHUYECKUX
YCTPOMUCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHHUSA HA OKPYKAIOLLYIO
cpeny;

e OBJIAJICHUE METOJAMU CaMOCTOATEJIBHOTO IUIAHWPOBAHUSA M INPOBEIACHUSA
(u3HUECKUX SKCMEPUMEHTOB, aHAIW3a M HMHTEpIpeTanuu UHPOpMaLHH,
OTIPEAEIECHUS TOCTOBEPHOCTH MOIYYEHHOTO pe3ybTaTa;

e CO3JaHUE YCJIOBUH JUI Pa3BUTHUS YMEHUH IPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEITETHOCTH.

Ha wu3ydenue ¢usuku (0a30BbIM YypOBEHb) HAa YpPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEINIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEJH0).

[lpeqnaraemelii B mporpamme 1o (QU3MKe NepedeHb JabopaTOpHBIX H
IPAKTHYECKUX paboT sBJISETCS PEKOMEHIOBAHHBIM, YYUTENb JEJIAE€T BBIOOP
IPOBEJACHUS J1a0OpaTOPHBIX pPabOT M ONBITOB C YYETOM MHIMBUIYAIbHBIX
O0COOEHHOCTEHN 00yUarOIMXCS.



COAEP KAHUE OBYYEHUS
10 KJIACC

Pasznen 1. ®u3uka U MeTOAbI HAYYHOI'0 O3HAHUA

@dusuka — Hayka o npupoje. Hayunbie mMeToAbl MO3HAHUS OKPYKAIOLIETO
Mupa. Posib dSKcriepuMeHTa UM TEOpUUM B MPOLECCe MO3HAHUSL MPUPOJbI.
DKCNEPUMEHT B (PU3HKE.

MonenupoBanue (U3MYECKUX SIBJICHUH M mpolreccoB. HayuHble THIoTe3sl.
du3nyecKue 3aKOHbI U TEOpUH. ['paHuIBl MPUMEHUMOCTH (PUBUYECKUX 3aKOHOB.
IIpuHLHMI COOTBETCTBHSI.

Ponb u mecto ¢u3uku B (POPMHUPOBAHUU COBPEMEHHOM HAYYHOM KapTHHBI
MHpa, B IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

Lemoncmpayuu

AHanmoroBble ¥ UU(PPOBBIE H3MEPUTEIbHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBHKeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOIOo JBHUIKECHMS.
Cucrema orcuéra. TpaexTopus.

[lepemenienne, CKOpoCcTb (CpelHSAsI CKOPOCTb, MIHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepuaIbHOW TOYKH, WX TMPOEKIIMU HA OCH CHCTEMBbI KOOPIWHAT.
CrnoxxeHue nepeMeIieHui U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPsAMOJUHEHHOEe nBukeHue. ['paduxu
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOpPEHHUs, MYTH U TMepeMelICHUs
MaTepualbHOU TOYKH OT BPEMEHHU.

CBoOoHOE nazieHue. Y ckopeHue cBoOOIHOTO MaICHusI.

KpuBonuHeiiHoe  ABMKEHHE.  [[BHKEHME  MaTepUaJbHOM  TOYKH IO
OKPY>KHOCTH C IIOCTOSSHHOM I10 MOJIYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHCHHAS
ckopoctb. [lepuon u yactora obpanieHus. LIeHTpocTpeMUTENBHOE YCKOPEHHE.

Texnuueckue yCTpONCTBA M TPAKTUYECKOE TMPUMEHEHHUE: CIHI0OMETP,
JBUKEHUE CHAPSIIOB, HEITHBIC U PEMEHHBIE TIEpE/Iayun.

Hemoncmpayuu

Mopenb cucteMbl 0TCHETA, WILTIOCTpAlUs KMHEMATHYECKUX XapaKTEePUCTHK
TBUKCHUSL.

[IpeobpazoBanue ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue e B BO3IyXE M B pa3pe’KEHHOM MPOCTPAHCTBE.

HaOnroienne JBMKEHUsI Telna, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY M
TOPU30HTAJIBHO.



N3mepenne yckopeHust CBOOOIHOTO 1aICHUsI.

HanpasneHue cKOpocTu 1pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, rabopamopiie pabomel

M3ydeHne HepaBHOMEPHOTO JBHKCHHS C LTI OMpeIeeHHs] MIHOBEHHOM
CKOPOCTH.

WccnenoBaHue COOTHOIIEHUS MEXKAY IMYyTAMH, TPOWICHHBIMH TEIOM 32
MOCJICIOBATEIbHBIC PaBHBIE TMPOMEKYTKH BpPEMEHM TIPH PABHOYCKOPEHHOM
JIBM)KEHUM C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3yyeHue nBUKEHUS 1IApUKA B BA3KOM KUIKOCTH.

N3yyenne aBukeHus Teina, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutensHocTH  [amunes. IlepBwiii  3akoH  Hbrotona.
MHuepumaiibHble CUCTEMBI OTCUETA.

Macca Tena. Cwia. [Ipunmmn cynepnosunuu cwi. Bropoii 3akoH HeroToHa
JUIs MaTepUaabHOM TOYKK. Tpertnii 3aKkoH HproTOHA 1)1l MaTepuanbHBIX TOYEK.

3akoH BcemupHoro Tarotenus. Cuna Tsbkectu. [lepBas kKocMmuueckas
CKOPOCTSb.

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

Tpenue. Buapl Tpenus (mokos, ckoyibxeHust, kaueHnusi). Cumna tpenus. Cyxoe
tpenue. Cuia TpeHHs CKOJbKEeHHs U cuiia TpeHust nokos. KoadduuueHt tpenus.
Cuuia cONpOTUBIICHUS MIPU JIBUKEHUHU TEJIA B JKUJKOCTH MJIM rase.

[TocTynarenpHOE U BpalllaTeabHOE JBHIKEHHE a0COJIOTHO TBEPAOIrO Tea.

MoOMEHT CHJIBI OTHOCHUTENIbHO OcH BpamieHus. Ilnedo cuiel. Ycnosus
paBHOBECHS TBEPJOTO TEJA.

Texnuueckue ycTpOMCTBA M MNPAKTHUUECKOE NPUMEHEHHE: MOJALIUITHUKH,
JABUIKEHUE UCKYCCTBEHHBIX CITYTHHUKOB.

Lemoncmpayuu

SlBnenue uHepUUN.

CpaBHeHuEe MacC B3aUMOACHCTBYIOMIUX TEIL.

Bropoii 3akon Herotona.

H3mepenue cut.

CiioxkeHue cuiL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jie(popMaLIHH.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U NTaJICHUH.

CpaBHEHHE CUJT TPEHHUS TIOKOS, KQUEHUS U CKOJIBKEHUS.

YcnoBusi paBHOBeCHs TBEPIOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomeol

W3yuenue nBukeHus Opycka 1o HaKJIOHHOMW MJIOCKOCTH.



WccnenoBanre 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAKOIIMX B MPYKUHE U
pe3uHOBOM 00paslie, OT UX JepopMaLiH.

HccnenoBanue ycnoBUd paBHOBECHs TBEPAOro Tejla, HWMEIOIIEro OCh
BpaLICHUS.

Tema 3. 3axkouwvl coxpanenusn é mexaHuke

Nmmynbe MaTepuanbHOW TOYKHM (TelNa), CHCTEMbl MaTEPHUABbHBIX TOYEK.
Umnynec cuiabl M W3MEHEHHE HMITYJIbCca TeNa. 3aKOH COXPAHEHHS HMITyIbCa.
PeakTuBHOE IBUKEHUE.

Pabora cusbl. MOIIHOCTH CHUJIBI.

Kuneruueckas »sHeprusi maTepuaibHOM TOYKH. Teopema 00 HM3MEHEHUH
KMHETHUYECKOU 3HEPIHUH.

[TorenumansHas HEPIrUs. [ToTeHumanbHast Heprus yIpyro
nehopMHpOBaHHON  TNIpyKuUHBI.  [loTeHIManbHas  SHEprus  Tena  BOJIM3H
MOBEPXHOCTH 3€MJIH.

[loreHnmansHple W HeNOTeHUManbHble  cuibl.  CBA3p  paboOTHI
HEMOTEHITMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYEeCKOW JHEPTHMHM CHCTEMBI Tell
3aKOH COXpaHEHHUs] MEXAHHUUECKOW dSHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUSI.

Texnuueckne ycTpoOHCTBAa M IMPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOmNEp,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PaKeT.

Hemoncmpayuu

3aKOH COXPaHEHMsI UMITYJIbCA.

PeakTuBHOE JIBUKECHUE.

[Tepexoa MOTEeHIMaIbHON 3HEPTUU B KHHETHYECKYHO U O0OpaTHO.

Vuenuueckuii sxcnepumenm, iabopamopnvie padomol

N3yueHne abCONIOTHO HEYNPYroro yjaapa ¢ IOMOLIBK JBYX OJMHAKOBBIX
HUTSHBIX MAsTHUKOB.

WccnenoBanue cBA3u padOThl CHIIBI ¢ M3MEHEHHEM MEXaHWYECKOW SHEpPruu
TeJla Ha MPUMEpe PACTSHKEHHS PE3MHOBOTO JKIyTa.

Pa3jes 3. Mouieky/ispHasi pu3uKa U TEPMOJUHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopull

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU U MX OIBITHOE
oOocHoBaHue. bpoyHoBckoe naswxkenue. Ju(p¢ysusa. Xapakrep IBMKEHUA U
B3aUMOJICHCTBUSI YACTHUIl BellecTBa. Mojenu CTpoeHus Tra30B, KUAKOCTEH U
TBEPJBIX TET U 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsl Mosiekys. KonndecTBo BemiectBa. [loctosinnas ABorajpo.

Tennosoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
[lenbcus.



Mopens  uaeanbHoro raza. OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KMHETHYECKOW TEOpUM HjeallbHOro rasza. AOCOJIOTHas Temreparypa Kak mepa
Cpe/lHe KMHETUYECKOM S3HEpPruM TEIUIOBOro JBWXKEHMs vactul rasa. Illkana
temrieparyp KensBuna. I'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeipona.
3akoH [lanbToHa. M3ompouecchl B uealbHOM Ta3e ¢ MOCTOSHHBIM KOJHYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHHE H30MPOIECCOB: H30TEPMaA, H30X0pa,
n3obapa.

Texuuueckue ycTpoiicTBa M TNPAKTUYECKOE TMPUMEHEHUE: TEepPMOMETD,
O0apomerp.

Ilemoncmpayuu

OnbIThl, JOKa3bIBalOUIME IUCKPETHOE CTpOeHHe BeliecTsa, (GoTorpaduu
MOJIEKYJI OpraHUYECKUX COCTUHEHU.

OnbITel 10 1M Py3Un KUAKOCTEN U ra30B.

Mojienb OpOyHOBCKOTO JABH)KCHHUS.

Mogens onbita LlTepHa.

OnbITHI, JTOKA3bIBAOIIIHE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO
B3aUMOJEHCTBHS.

Moiens, WIITIOCTPUPYIOIIAS TIPUPOIY JAABJICHHS Ta3a HA CTEHKH COCYa.

OnpiThl, WIUTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS WJEANbHOTO rasa,
U30I1POLIECCHI.

Yuenuueckuii oxcnepumenm, rabopamopivie pabomel

Onpenenenne Maccel BO3AyXa B KIJIACCHOM KOMHATE Ha OCHOBE W3MEPEHMI
00bEMa KOMHATBI, JaBJICHMS U TEMIIEPATypPbl BO3/1yXa B HEH.

HccenenoBanue 3aBUCMMOCTH MEX/1y TapaMETPaMH COCTOSIHUS Pa3pexKEHHOr0
rasa.

Tema 2. OcHoebl mepmoOuUHAMUKU

Tepmonuunamuyeckas cucteMa. BHyTpeHHSIST dHEpPrusi TepMOJAMHAMHYECKOM
cucTeMbl U cnocoObl e€ uzMenenusi. KonuuectBo temiotsl u pabora. Buyrpennsis
HEprus  OJAHOATOMHOTO  MJAeallbHOro  rasza.  Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKLIUS, U3y4YeHUe. Y IelbHasl TEIUIOEMKOCTh BELIECTBA.
KonudecTBO TEMIoTh NIpH TeIionepeiaye.

[lonsarue 00 ammabatHom mnpornecce. [lepBblii 3aKOH TEPMOJMHAMHKH.
[IpumeHeHrE TEepBOro 3akOHAa TEPMOAMHAMUKHM K u3omnpoueccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuki. HeoOpatumMocTs mpoueccos B IPUPOIE.

TerioBeie  Mammmubl.  [IpuHOMOBL  JEHCTBUST — TEIUIOBBIX  MAIIWH.
[IpeoOpa3oBanusi sHEpruM B TEIUIOBBIX MamwuHax. KoadduuueHnt mome3noro
nevictBus TeruioBowt MammHbL. [ukn KapHo u ero koddduiveHT mojae3Horo
NEUCTBUS. DKOJIOTUYECKUE MPOOIEMbl TEIJIOIHEPTEeTHKU.



TexHuueckue yCTpOHWCTBA M MPAKTHYECKOE NPUMEHEHHUE: JIBUIaTellb
BHYTPEHHEI'0 CropaHusi, ObITOBON XOJIOAMILHUK, KOHAUIIHOHED.

Lemoncmpayuu

3MeHeHne BHYTpEHHEH SHEPruM Tejla IPH COBEPIIEHUH PAOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JIEWCTBHEM CXATOro BO3JyXa, HarpeBaHue 3¢dupa B
JIATYHHOU TPYOKe IMyTEM TpeHUS (BUACOIEMOHCTPAIIHS ).

W3meneHune BHyTpEeHHEN YHEPTUH (TeMIIepaTyphl) Tela MpU Terionepeaaye.

OnpiT 10 aauabaTHOMY pacCUIMPEHHI0 BO3ayXxa (OINBIT C BO3JYLIHBIM
OTHUBOM).

Mopenu mapoBo#t TypOUHBI, IBUTATENIsl BHYTPEHHETO CTOPAHUs, PEAKTHBHOTO
JABUTATEIIA.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomel

M3mepenue yaeibHOU TEIUIOEMKOCTH.

Tema 3. Acpezamnvie cocmoanusn eeuwecmea. Pazogvie nepexoovt

[TapooOpaszoBanmne u kougeHcanus. Mcnapenue n kunenue. AOCOMOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3Myxa. HaceimieHHbld map. YaempHas TeruioTa
napooOpas3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUS OT JaBJICHHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tea. AHU30TPOINHS CBOUCTB
kpuctauioB. JKunakue xkpuctamwibl. CoBpemeHHble MmatTepuanbl. [liaBienue u
KpUcTaJuM3anus. Y ienbHas tensora miasienust. Cyomumarius.

VYpaBHeHue TerioBoro danaHca.

TexHuueckre yCTpONCTBa M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHHU TOJIYYEHHs COBPEMEHHBIX MaTepUalioB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACHIIICHHBIX MTAPOB.

Kunenue npu moHNKEHHOM J1aBJICHUU.

CnocoObl u3MepeHUs BIAXKHOCTH.

Habnronenue HarpeBaHus M IJIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, rabopamopivle pabomel

M3MmepeHne OTHOCUTEIILHOM BIAXKHOCTH BO3yXa.

Pasznen 4. DiekTpoaiuHaMH KA
Tema 1. Dnekmpocmamuxa
DnekTpu3aius Tel. OJeKTpudeckuit 3apsia. JlBa Buaa 2IEKTPUUYECKUX
3apsanoB. [IpOBOAHUKH, AUAIEKTPUKU M TOIYMPOBOAHUKU. 3aKOH COXPAHCHHSI
AIEKTPUYECKOTro 3apsja.
B3aumopeiicteue 3apsaoB. 3akoH Kynona. ToueuHbli 3E€KTPUYECKHI 3apsi/l.
DnekTpuuyeckoe mnoJsie.  Hanpsok€HHOCTh  3iIeKTpuueckoro mnodsd.  I[Ipuniun



CYNEPIO3ULIMU IEKTPUUCCKUX MOoJeH. JIMHUM HAnpsKEHHOCTH 3JIEKTPUYECKOIrO
TOJISL.

PaGora cun  snekrpocraruuyeckoro  nojs.  [lorenmman.  PasHocTb
noTeHUUaIoB. [IpOBOJHMKM W AMAJIEKTPUKH B DJIEKTPOCTATUYECKOM  TIOJIE.
Jusnexkrpuyeckas MpOHULIAEMOCTb.

OnekTpoémiocTs. Konaencarop. DaeKTpoEMKOCTh MIOCKOTO KOHIEHCATOPA.
DHeprust 3apsHLKEHHOTO KOHJIEHCAaTopa.

Texnuyeckue yCTpONCTBA M IMPAKTUYECKOE IIPUMEHEHHUE: JJIEKTPOCKOII,
MEKTPOMETP, DIIEKTPOCTATUYECKAS 3allUTA, 3a3€MJICHUE IJIEKTPOIPUOOPOB,
KOHJIEHCATOp, KOMUPOBAJIbHBIN armapar, CTPYHHBIN IPUHTED.

Lemoncmpayuu

YCTpOiCTBO U MPUHUKMIT ICHCTBUS 3JIEKTPOMETpA.

B3auMoencTBre HaIEKTPU30BAHHBIX TEII.

DNEKTPUUYECKOE T10JI€ 3aPSKEHHBIX TEIL.

[TpOBOAHUKH B 2JIEKTPOCTATHUECKOM TOJIE.

DNeKTpocTaTHUeCcKas 3aniuTa.

JINDNEeKTpUKHU B AIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTU ILIOCKOIO KOHAEHCATOpa OT IJIOIIAIH
MJIACTHUH, PACCTOSIHUS MEXKAY HUMU U AUIEKTPUUYECKONU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHcaTopa.

Yuenuueckuii oxcnepumenm, rabopamopivie pabomel

M3mepenue 31eKTpoEMKOCTH KOHEHCATOpA.

Tema 2. Ilocmoannwtit 31exkmpuyeckuit mox. Toku é paznuunvix cpeoax

DNEKTPUYECKUI TOK. YCIOBUS CYIIECTBOBAHMS 3JEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuna toka. [locTostHHBIN TOK.

Hanpsokenne. 3akon Oma U1t ydacTKa LEIu.

DIEKTPUUECKOE COMPOTUBIICHUE. Y AEIbHOE COMPOTUBJICHUE BEIIECTBA.
[locnenoBarensHOE, NapaieIbHOE, CMEIIAHHOE COSIMHEHHUE MPOBOIHUKOB.

Pabora osnexkrpuueckoro Toka. 3akoH JDxoyns—Jlenua.  MolHoOCTh
ANEKTPUYECKOrO TOKA.

DNEKTPOJBUKYLIAsA CUJIA U BHYTPEHHEE COIPOTUBJIICHUE HMCTOYHUKA TOKA.
3akoH OMa /151 IOJIHOM (3aMKHYTOM ) asieKTpudeckor enu. KopoTkoe 3aMbIKaHue.

DJEKTPOHHAs  IPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
COMPOTHUBIIEHUSI METAJIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUUECKuil TOK B BakyyMme. CBOHCTBA 3JIEKTPOHHBIX ITY4KOB.

[TonynpoBOAHUKH. CoOctBeHHass MpUMeCHast MPOBOIUMOCTD
nonaynpoBogHUKOB. CBoiicTBa p—n-nepexonaa. [lonynpoBoaHKOBbIE TPUOOPHI.

DNEKTpUYEeCKUid TOK B  pacTBoOpax M  paciuiaBaXx  dJIEKTPOJUTOB.
DNEKTPOIUTUYECKAS JUCCOLMALIUS. DIEKTPOIIU3.



DNEeKTpUYECKUii TOK B ra3ax. CamMOCTOSTENbHBIH U HECAMOCTOSITEIbHbIN
pazpsaa. Monnus. [Tnazma.

Texnuyeckre yCTpOWCTBA M IPAKTHYECKOE MPUMEHEHME: aMIIepMeTp,
BOJIbTMETP, PEOCTaT, HCTOYHMKH TOKa, OJJIEKTPOHArpeBaTelIbHbIE TMPUOOPHI,
AJIEKTPOOCBETUTEBHBIE TPHOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBINH AHO/I,
TEPMUCTOPBI U POTOPE3UCTOPHI, TOITYIIPOBOJHUKOBBIN TUO/I, TATLBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKA U HAMPSKEHUSL.

3aBUCUMOCTb COINPOTUBIICHUS LIMWIMHAPUYECKUX MPOBOJHUKOB OT [JIMHBI,
IJIOIA/IU MOTIEPEYHOr0 CeUCeHUs U MaTepuana.

CmermanHoe coeIMHEHUE TPOBOAHUKOB.

[Ipsamoe wu3MepeHue 3JIEKTPOABHXKYIIEH cwibl. KopoTkoe 3amblkaHHe
raJlbBAHMYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHBIICHUS.

3aBUCUMOCTH COITPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[TpOBOAMMOCTB 2NIEKTPOIUTOB.

VickpoBo# pa3psn ¥ MPOBOJAUMOCTE BO31yXa.

OAHOCTOPOHHSS MPOBOAMMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomuwi

W3yueHne cMeniaHHOTO COEIMHEHUS PE3UCTOPOB.

N3Mmepenue 21eKTPOABUIKYIICH CUIIbI UCTOYHUKA TOKA UM €r0 BHYTPEHHErO
COIIPOTHUBJICHHUSI.

HaburoieHue anekTposinsa.

MexnpeaMeTHbie CBSI3H

N3yuenune kypca ¢usnku 6a3oBoro ypoeHs B 10 kiacce ocyuiecTBisieTcs C
YU4E€TOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBS3€H € KypcaMHU MAaTeMaTHKH,
OMOJIOTMH, XUMHUH, FEOrpa(uu U TEXHOJIOTUH.

Meswcnpeomemuvie noHsamusi, CBS3aHHbIE C MU3YYEHUEM METOJ/IOB HAYYHOTO
MO3HAHUS: SIBJICHHE, HAy4HbIM (akT, rumore3a, (uznyueckas BeAMYUHA, 3aKOH,
Teopus, HaOIIOICHUE, IKCIICPUMEHT, MOJICIIMPOBAHUE, MO/ICIIb, U3MEPECHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUH, JMHEWHas (yHKIIHS,
napaboJja, rurnepoosia, ux rpa@uku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLMH HAa OCH KOOPJAUHAT, CJI0KECHUE BEKTOPOB.

Buonocusi: MexaHn4ecKkoe IBWKEHUE B JKUBOW mpupoae, auddysus, ocMmoc,
TEMI00OMEH KUBBIX OPraHU3MOB (BH/IBI TEIIONEpPEIadyH, TETUIOBOE PaBHOBECHE),
INEKTPUUYECKUE SBJICHUS B JKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEHIECTBA, CTPOSHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEU U



ra3oB, 3JEKTPUYECKHE CBOWCTBA METAJUIOB, 3JICKTPOJIMTHYECKAs JIMCCOLIMALIMS,
rajlbBaHUKa.

TI'eoepaghusi: BNaxXHOCTb BO3/1yXa, BETPbI, 0apoOMeTp, TEPMOMETP.

Texnonoeusn: npeoOpa3zoBaHUE JBM)KEHHMI C HCIOJIb30BAaHUEM MEXAHU3MOB,
yu€T TpeHHs B TEXHHKE, MOJIIUITHUKN, HCIOJb30BAaHHE 3aKOHA COXpaHECHHS
UMITyJIbCA B TEXHUKE (pakera, BOJAOMET M JPYrue), JABUTATEIb BHYTPEHHETO
cropaHusi, naposasi TypOuHa, OBITOBON XOJOJAMIBHUK, KOHJAUIIMOHEDP, TEXHOJIOTHH
MOJIYYCHHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE HAHOMATEepPUAJIOB, WU
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYHHBIN NIPUHTED, INIEKTPOHATrPEBATEIbHBIE npuoopHI,
3JIEKTPOOCBETUTENbHBIE TIPUOOPBI, I'aJIbBAHUKA.

11 KJIACC

Pasznen 4. DiekTpoAMHAMHKA

Tema 3. Maznummnoe none. InexkmpomazHumHas UHOYKYUA

[loctosnubie  MarHuThl.  B3auMoaeMcTBME  IMOCTOAHHBIX  MAarHUTOB.
MaruutHoe mosne. Bekrtop MarHuTHOM uHaykuuu. [lpuHuun cynepnosuiuu
MarHUTHBIX MoJiek. JIuHuum mMarHuTHOM MHAYKUMU. KapThuHa JIMHUA MarHUTHOMU
WHIYKLWH T0JIs TIOCTOSIHHBIX MarHUTOB.

MaruuTtHOe 110J1€ MPOBOJHHUKA C TOKOM. KapTuHa JMHUNA WHIYKLIHH
MAardHuTHOrO 1OJIsI JUIMHHOTO IIPSAMOIO MPOBOJHUKA W 3aMKHYTOIO KOJIBLIEBOTO
IPOBOJIHMKA, KaTyKU ¢ TOkoM. OnbIT Dpcrena. BzaumoaelictBue npoBOJHUKOB C
TOKOM.

Cuna Ammnepa, €€ MOJ1yJIb ¥ HalipaBJICHUE.

Cuna Jlopenua, e€ Moysib M HampaBiieHUE. [IBrKeHHUE 3apsiKEHHOM YaCTHUIIbI
B OJJHOPOJIHOM MarHUTHOM I11oJie. PaboTa cuisl Jlopenna.

SBneHue DIIEKTPOMArHUTHOM UHAYKUMHU. [loTOK BekTOopa MarHUTHOM
UHIAYKIUU. ODJEKTPOJABHKYLIAsA Cuia UWHAYKUUH. 3aKOH AJIEKTPOMAarHUTHOU
uHayKuuu @apajest.

BuxpeBoe 3ICKTPUYECKOE TI0JIC. DJIEKTPOABHKYIIAs CHJIa WHIYKLUHWH B
IIPOBOJHUKE, JIBHKYILLEMCS TIOCTYNATEIBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

ITpaBuiio Jlenna.

NunyktuBHOCTh.  SIBIIeHME CAMOUMHIYKLUMH. DIJIEKTPOJBIKYILIAs Ccuia
CAMOUH/TYKIIUH.

DHeprus MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

Texuuyeckue yCTpOHUCTBA M MPAKTUYECKOE [PUMEHEHUE: IMOCTOSAHHbIC
MarHuThl, BJICKTPOMArHUTHI, AJIEKTPOABUraTEIb, YCKOPUTEIM SJIEMEHTapHBIX
YacTULl, UHAYKIIMOHHAS T1€Yb.



Lemoncmpayuu

OnsIT Opcreja.

OTKJIOHEHHE 3JIEKTPOHHOI'O TyYKa MarHUTHBIM I10JIEM.

JIMHUM MHAYKUMHA MarHUTHOTO TOJIA.

B3aumojielicTBrE IBYX IIPOBOAHUKOB C TOKOM.

Cuna Awmmepa.

JletictBue cumnbl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBjIeHUE JIEKTPOMArHUTHON MHAYKIIUH.

[IpaBusio Jlenua.

3aBUCUMOCTb JJIEKTPOJBIKYILEH CUIIbI UHAYKUHUU OT CKOPOCTH W3MEHEHMUS
MAardHuTHOIO MOTOKA.

SIBiIeHME CaMOMHIYKIIMH.

Vuenuueckuii sxcnepumenm, 1abopamopivie pabomul

M3yueHre MarHuTHOTO ITOJISI KATYIIKH C TOKOM.

WccnenoBanue neicTBUS MOCTOSTHHOTO MAarHUTa Ha PaMKYy C TOKOM.

VccnenoBanue ABICHUSA 3JIEKTPOMAarHUTHOM UHIYKIUH.

Pasneu S. KosieOanus 1 BOTHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHble Kojiebanus

KonebarenbHast  cucrema.  CB0oOOJHBIE  MEXaHUYECKHE  KoyieOaHMsI.
["apmonnueckue kosebanus. Ilepuon, vacrora, amrumryna u (asa kosjeOaHuM.
ITpyXuHHBIA MasgTHUK. MareMaTuyeckuili MasTHUK. YpaBHEHHE IapMOHHUYECKHX
kosnebanwmii. [IpeBpanieHne HEpruu Mpyu rapMOHUYECKUX KOJIeOaHUSIX.

KonebarenbHplii koHTYyp. CBOOOAHBIE JIEKTPOMATHUTHBIE KOJICOAHUS B
UJCAJIBHOM KOJeDaTebHOM KOHTYpe. AHAJIOTUS MEKJIy MEXAaHMYECKUMHU WU
INEKTPOMArHuTHbIMU  KoJieOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUS
HEPTUHU B UJICATHHOM KO0JIeOATEIbHOM KOHTYPE.

[IpeacraBnenue o 3aryxarolmux KoyieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHUE
KoJiebanus. Pezonanc. BeiHyK/ICHHBIC 3JICKTPOMArHUTHBIC KOJICOAHMUSL.

[lepemennbiii  Tok. CUHYCOUJQJIbHBIM IMEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOr0 TOKAa. AMIUIMTYJHOE M JCHCTBYIOIICE 3HAYCHHE CHIIBI TOKa U
HaIPSKCHUSL.

Tpancpopmarop. IlponsBoacTBo, nepeaaya u NOTpedIEHNUE HIEKTPUIECKON
HEPTUU. DKOJIOTUUECKHE PUCKHU MPU IPOMU3BOACTBE 3IeKTporHepruu. KymnbTypa
UCIIOJIb30BAHUS AIEKTPOIHEPTUH B MIOBCETHEBHOU KU3HH.

Texnuyeckue yCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHHUE: DIEKTPUUECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUHU DJIEKTPOIepeay.

Llemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJieOaTeNbHOM CHUCTEMbl (MPYKHUHHBIA WM
MaTeMaTHYECKUI MasSTHUK).



Halnronenue 3aryxaroumx KojieOaHu.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJICOAHHIA.

Habumo1enune pe3onanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHNsI.

OcuusutorpaMMsbl (3aBUCUMOCTH CHJIBI TOKA M HANPSKCHUS OT BPEMEHH) JUIs
HIIEKTPOMATHUTHBIX KOJICOAHU.

Pe3oHaHC mpu MOCHENIOBATEIBHOM COCAUHEHHHM PE3UCTOpa, KaTYIIKU
MHYKTUBHOCTH M KOHJIEHCATOPA.

Moienb JIMHUY 3JIEKTPOTepe/1adH.

Yuenuueckuii sxcnepumenm, rabopamopvle pabomeol

HccnenoBanue 3aBUCUMOCTH MEPHOJIA MAJIbIX KOJIEOAHWH Trpy3a Ha HUTH OT
JUITMHBI HUTU ¥ MacChl rpy3a.

HccrnenoBaHue NEpeMEHHOro TOKa B ILENM U3  IOCJIEI0BaTENIbHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyIIK! U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomazHummsle 60IHbl

MexaHnudeckie BOJHBI, ycinoBus pacrnpoctpanenus. llepmoa. CxopocTs
pacnpocTpaHeHHMss W JUIMHA BOJIHBL [lomepe4yHble M TPOAOJIBHBIC BOJHBL
Nutepdepenius un audpakiivs MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKkocThb 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHbIC BOJIHBI. Y CJIOBMSI M3JTYYEHUsI 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrtauus BekropoB E, B, V B asiekrpomarautHoit BosiHe. CBoiicTBa
3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHHE, MPEIOMIICHHE, MOJspU3alus, Audpakims,
naTepdeperys. CKOpoCTh 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 31€KTpOMarHuTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHOKTIBEI paAMOCBA3H U TENEBHUACHUA. Paanonokanus.

DNIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAOIICH CPE/IbI.

TexHuveckue yCTpPOWCTBA M MPAKTUYECCKOE TPUMEHEHHME: MY3bIKAJIbHBIC
UHCTPYMEHTBI, YJIbTPa3BYKOBas JAMAarHOCTHKA B TEXHUKE W MEJMLUHE, pajap,
paHONpPUEMHHK, TEJICBU30p, aHTeHHA, TesiedoH, CBY-neyn.

Lemoncmpayuu

OOpa3oBaHue U pacpOCTPAHEHUE MONIEPEYHBIX U MPOI0JIBbHBIX BOJIH.

KoneOumomeecs TeJ10 Kak HCTOYHUK 3BYKa.

HabmroeHmne oTpakeHus ¥ MPETOMICHHAS MEXaHHUECKHUX BOJIH.

HaOnrorenue naTepdepeHIny 1 qudpakiiny MEXaHHYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaOnionenue CBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYJION |
JaCcTOTOM KOJIcOaHUH.



WccnenoBaHrue  CBOMCTB ~ 3JEKTPOMAarHUTHBIX ~ BOJH:  OTPaXXCHHME,
IPeJIOMIICHUE, MTOJISIpU3aLus, AMPpaKims, HHTEp(EepeHIus.

Tema 3. Onmuka

['eomerprueckas onrtuka. IIpsaMmoinMHENHOE pacnpoCcTpaHEHUE CBETa B
OHOPOAHOM cpeae. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakenue cBeta. 3aKOHBI OoTpaxkeHusi cBeta. [locTpoeHne m3o0pakeHUi B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHHS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHusi. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenesnbHbI yroja mMoJaHOIO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceera. CiioxkHbIM cocTaB 0esoro csera. L{ger.

CoOuparoie M pacceuBarolmive JiMH3bl. ToHkas JsuH3a. DokycHoe
paccTossHUE M ONTHYECKas cuja TOHKOM JuH3bL [locTpoeHune uzoOpakeHuil B
coOMparoIuXx U paccerBarOlIUX JuH3aX. Dopmysia TOHKOW JMH3BI. YBEJIMUYEHUE,
JaBaeMo€ JIMH30M.

[Tpenensl MPUMEHUMOCTH TEOMETPUIECKON OTITHUKH.

BonunoBass ontuka. HWutepdepenuus cBera. KorepeHTHble HCTOYHUKH.
YcnoBusi HAOMIOAEHUST MAaKCUMyMOB M MHHHUMYMOB B HHTEPEpPEeHIIMOHHON
KapTUHE OT JIBYX CMH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Judpakuus csera. JudpakuuonHas pemérka. YciaoBue HaOJIIOACHUS
[JIaBHBIX ~ MaKCUMYMOB IpM  IaJIGHUM MOHOXPOMATHMYECKOro CBeTa Ha
IU(PPaKIMOHHYIO PEILETKY.

[Tonspusanus ceera.

TexHuueckre yCTpOMCTBA W MPAKTHUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
(doToanmapar, TPOSKIMOHHBINH ammapaT, MHKPOCKOM, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKIIHOHHAS PEIIETKA, TOTAPOUI.

Hemoncmpayuu

[IpsimonuueitHOe pacnpocTpaHeHHe, OTPaKEHHE U IIPEIOMIICHHE CBETA.
OnTuyeckue npuodopsl.

[Tonnoe BHyTpeHHEe oTpakeHue. Mozenb CBETOBO/Ia.

HccnenoBanue CBOMCTB U300paKEHUH B TMH3AX.

Moiem MUKpPOCKOIIa, TEJIECKOIIA.

HaGmonenne natepdepeHunu cBera.

Habmronenue nugpakiuuu cBeTa.

HabmroeHme qucnepcnun cBeTa.

[Tonyuenue cnekTpa ¢ MOMONIBIO TPU3MBI.

[TonydeHue cnekTpa ¢ MOMONILIO AU(PPAKITMOHHON PEIETKH.

Habnroienue nossipusaiuu CBeTa.

Yuenuueckuii sxcnepumenm, rabopamopmvle pabomel



M3mepenue rnokasaresis NpeIoMJICHUS CTEKJIA.
HNccnenoBanue CBOWCTB M300paXKeHUI B JIMH3aX.
Halnronenue aucnepcuu cera.

Paspnes 6. OcHOBBI cieAJIbHOH TEOPHH OTHOCHTEIbHOCTH

['panunel TPUMEHMMOCTHM  Kjlaccuyeckon — mexanuku.  [loctynartsl
CIICLIMAIILHOM TEOPUU OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTb MOMYJIA CKOpPOCTH
CBETa B BaKyyMe, IPUHIIMIT OTHOCUTEILHOCTU DUHINTEHHA.

OTHOCUTENILHOCTh OJJTHOBPEMEHHOCTU. 3aMe/JICHHE BPEMEHU U COKpallEHUE
JUTAHBI.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTUILIBI.

CBs13b MacChl ¢ PHEPruel ¥ UMITYJILCOM PEIATUBUCTCKONW YaCTHUIIBI. DHEPTHUS
MTOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. Inemenmul K6anmoeoit ONMuUKU

®dotonsl. Popmyna [Lnanka cBs3u sHepruu GOTOHA C €ro YaCTOTOU. DHEeprus
U UMITyJIbC POoTOHA.

OTtkpeiTe 1 ucciepoBanue poroadpdexra. Onbitel A. I'. CtosieroBa. 3aKOHbI
(doroadpdexra. YpapHenue DiHiuTeitHa U1 porTosddexra. «KpacHas rpaHuna»
hoTordpdekra.

Hasnenue ceera. Onbitel I1. H. Jlebenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpOHCTBA W TPAKTHUYECKOE TPHUMEHEHHE: (OTOIIEMEHT,
(dboTomarunk, coHeuHas OaTapesi, CBEeTOIHO/I.

Llemoncmpayuu

dororpdexT Ha yCTAaHOBKE ¢ LIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHelHero Gporoaddexra.

Cseroanon.

ConHeunas Oarapes.

Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. OnbeiTel Pesepdopna mo paccesHuro o -4acTHILI.
[Inanerapnas moxens aroma. Iloctynarer bopa. M3nydenwe U morsioiieHue
(OTOHOB TIPM TEPEX0Je aToOMa C OJHOTO YPOBHS JHEPIUM HA Jpyroi. Bumsl
cnekTpoB. CIeKTp ypOBHEH dHEPTUU aTOMa BOIOPO/IA.

BonnoBsie cBoiicTBa yactuil. Bomusl ae bpoiins. KopnyckynisipHO-BOTHOBOM
Ayanu3Mm.

CrHOHTaHHOE U BBIHYKJICHHOE M3JTy4YCHHE.

Texnuyeckue ycTpoilcTBa M TNPAKTUYECKOE MPUMEHEHHUE: CIEKTPaJIbHbIM
aHaJM3 (CIEKTPOCKOIN), Jla3ep, KBAHTOBBIN KOMITBIOTEP.



Lemoncmpayuu
Mopuenb onbita Pesepdopa.
OnpeneneHue JUIMHBI BOJIHBI Jla3epa.
HaOnroeHune TmHeuaTeIX CIIEKTPOB U3JTyYEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamoptvle pabomeol
Habmogenue TMHENYATOro CIeKTpa.
Tema 3. Amommnoe adpo
OKCIIEPUMEHTBI, [JIOKA3bIBAIOUIME CJIOKHOCTL CTpOeHHsT sijpa. OTKpbITHE
paguoaktuBHOCTH.  OmnbiTel  Pesepdopna  1mo  ompeneleHUI0  cocTaBa
paavoakTuBHOro u3nyyeHusi. CpoiictBa anbda-, Oera-, TraMMa-u3Iy4YEHUS.
Biusinue paanoakTUBHOCTH HA KUBbIE OPraHU3MBbl.
OtkpeiTHE npoTOHA W HeWTpoHa. Hyknmonnas moxens sipa I'eitzenOepra—
WBanenko. 3apsaa sapa. MaccoBoe uucio sapa. M3otonsl.
Anbda-pacnan. DNEKTpPOHHBIM M NO3UTPOHHBIN OeTa-pacnmaa. l'amma-
n3NydeHue. 3aKOH paJuOaKTUBHOTO pacnaja.
DHeprus CBA3M HYKJIOHOB B siape. Saepusie cunbl. JledekT Macco sapa.
SAnepHbie peakiuu. Jlenenue u cuHTe3 AALP.
Anepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl ¥ MEPCHEKTUBBI
AJICPHOM IHEPIETUKU. DKOJIOTHUYECKUE ACTICKThI SIACPHOU SHEPreTUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTo/1bl Ha0JIIO/IEHUS U PErUCTPALIUH 3JIEMEHTAPHBIX YaCTHUILL.
dyH1aMeHTalIbHbIE B3aUMOJAEHCTBUA. EAMHCTBO (pr3HUeCKON KapTHHBI MHpA.
TexHuyeckue ycTpoucTBa U MPAKTUYECKOE NTPUMEHEHME: JIO3UMETP, KaMmepa
Bunscona, siiepHblil peakTop, aroMHas 6omba.
Lemoncmpayuu
CuéTurK MOHU3UPYIOIIUX YACTHIL.
Yuenuueckuii sxcnepumenm, rabopamoptuvle pabomeol
Hccnenoanue TpekoB yacTull (110 rotoBbIM (hoTorpadusim).

Pa3jnes 8. JieMeHTHI aCTPOHOMUM U ACTPOPU3UKH

DTarnsl pa3BUTUs acTpoHOMUHM. [IpHKIIaHOE 1 MUPOBO33PEHYECKOE 3HAYECHHUE
aCTPOHOMMH.

Bun 3Bé3mHoro HeOa. Co3Be3nus, sSpKUE 3BE3bI, IUIAHETBI, UX BUAMMOC
IBIDKEHHE.

ConneuyHas cucrtema.

Connne. ConHeunass akTUBHOCTh. Mcrounuk sHeprun ConHI@a u 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JlmarpaMma «CreKTpaJbHBIM Kjacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOHM I10CJIEN0OBATEIBHOCTH. 3aBHCUMOCTH «Macca —
CBETUMOCTB» JUISl 3BE3/1 TJIABHOM IOCIEI0BATEIbHOCTH. BHYTpeHHee cTpoeHue



3B€3/1. COBpEMEHHBIE PEACTABICHUS O NMPOUCXOKACHUU U 3BosolnK CosHia 1
3BE3/1. DTalbl JKU3HU 3BE3 /L.

Mueunsiii ITyte — Hama TNanaktuka. Ilomoxenue w asuxeHue CosiHua B
I'anaktuke. Tunel ranaktuk. PaguoranakTuku U kBaszapbl. YEpHbIE IBIPBI B sApax
rajlakTUK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xab0na. Pa3beranue ranakTHK.
Teopus bonbiioro B3peiBa. PenukToBoe u3nyueHue.

MacmtabHas ctpykrypa Beenennoil. Merarainaktuka.

Hepeménnbie npodieMbl aCTPOHOMHUH.

Yuenuueckue nadbnooenus

HaOmnroieHust HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITbIOTEPHBIX
IPUJIOKEHUH JUISL ONPEICIICHUS TOJI0KEHUSI HEOECHbIX 00BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/11s CeBEpHOro Moiymapus 1 ipKue 3BE3/1bI.

Habnronenus B reneckon Jlynsl, ninanet, Mieunoro Ilyru.

Ob60011aK0111€€ MOBTOPEHUE

Ponb ¢u3uku W acTpOHOMHHM B OJKOHOMHYECKOW, TEXHOJIOTHUYECKOM,
COIIMAJILHON M 3TUYECKOM cdepax AeATeNTbHOCTH YENOBEKA, POJIb U MECTO (PU3UKHU
1 ACTPOHOMHUHM B COBPEMEHHOW HAyYHON KapTUHE MHUPA, POJIb PU3MYECKON TeOpUuU
B (opmMUpOBaHUM TMPEACTABICHHUH O (UINUECKONW KapTUHE MHpPA, MECTO
(U3MYECKON KapTHHBI MUpPA B OOIIEM psiy COBPEMEHHBIX €CTECTBEHHO-HAay4HbIX
MIPEACTABIICHU O IIPUpPOJIE.

MexnpeaMeTHbie CBS3H

N3yuenne kypca ¢usnku 06a3zoBoro ypoBHsi B 11 kilacce ocyuiecTBisiercs C
Y4ETOM COJEPIKATEIIBHBIX MEKIIPEIAMETHBIX CBA3€H C KypcaMHM MaTEMaTHKH,
OMOJIOTUU, XUMUH, TeOTpauu U TEXHOJIOTHUH.

Mesicnpeomemmole nonsamus, CBSI3aHHBIE ¢ W3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUS: SIBICHHE, HAy4HbIM (akT, rumores3a, (Quisnueckas BEIUYUHA, 3AKOH,
Teopusi, HAOIIOEHUE, IKCIIEPUMEHT, MOJETUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelleHHE CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUYECKUE
(YHKUMHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U HUX IIPOCKIUU HA OCU KOOPIUHAT, CIOKEHHUE BEKTOPOB,
IPOU3BOJAHBIE 3JEMEHTApPHBIX (YHKUUI, MPU3HAKK NOJ00MS TPEYroJbHUKOB,
OIpe/Ie/ICHUE TUIOIA/IH IIOCKUX (uryp u o0bEma Tei.

buonoeusa: >NeKTpUYECKHE SIBICHUS B JKUBOH IpHUpPOAE, KoJeOaTElbHbIE
JIBIKCHMS B JKMBOM NIPUPOJIE, ONTUYECKUE SBJIICHUS B )KMBOW IPUPOJIE, NEUCTBUE
pajualy Ha JKUBbIE OPTAHU3MBL.

Xumus: cTpoeHUe aTOMOB M MOJIEKYJI, KPUCTA/UNIMUECKass CTPYKTypa TBEPIbIX
TEA, MEXaHM3Mbl OO0pa30BaHUsl KPUCTAUIMYECKOW PpEMIETKH, CHEKTPaIbHbIN
aHaJIu3.



leoepachus;  marHuTHBIE TIOJMKOCA 3€MJIM, 3alle)KM MAarHUTHBIX Py,
(hoTochEMKaA 3eMHOM TOBEPXHOCTH, MPEJICKA3aHNUE 3EMIICTPSICEHUIA.

Texnonocusi: JIMHUKA 3JIEKTPOIIEpE/ay, TI'eHepaTop IEPEMEHHOIO TOKa,
JNEKTPOJBUIaTEIb, WHJIYKLUHUOHHAs II€Yb, pajap, PaAUONpPUEMHHUK, TEJIEBU30D,
anteHHa, tenedoH, CBY-neub, MpoeKUMOHHBINA amnmapar, BOJIOKOHHAs OIITHKa,
coJiHe4Hasi OaTapesi.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®dusznka» Ha ypOBHE CpeaHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJDKHO OOECHEUYUTh JOCTHIKEHHE CIICAYIOLIMX
JIMYHOCTHBIX, METANPEMETHBIX U NPEJIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JINUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUs yueOHOro npeamera « Pu3nKa» JT0JKHBI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTH OOYYAlOLIMXCS PYKOBOJCTBOBATHCH
c(hOpMHUPOBAHHON BHYTPEHHEH TMO3MIMEH JUYHOCTH, CHCTEMOW II€HHOCTHBIX
OpPUEHTALIMH, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAULIMOHHBIM LEHHOCTSIM POCCHMCKOTO OOIIECTBA, PACHIMPEHUE JKU3HEHHOTO
OMNbITA U OMbBITA JEATEILHOCTU B MPOIECCE peain3alud OCHOBHBIX HAIMpaBICHUN
BOCIUTATEILHOU AESITENLHOCTH, B TOM YUCIIE B YACTH:

1) rpasKaaHCKOro BOCIIUTAHUS:

C(pOPMUPOBAHHOCTH IPAYKIAHCKOM 1MO3ULIMK 00YYaIOIIErocss Kak akTUBHOTO M
OTBETCTBEHHOI'O YJ€HA POCCUMCKOI0 O0LIECTBA;

NPUHATHE  TPAJULMOHHBIX  OOIIEUYEIIOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPAaTHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEPECAX TI'PaKIaHCKOIO
o01iecTBa, yuacTBOBaTh B CAMOYIIPaBICHUHM B 00pa30BaTEIbLHON OpraHu3aluu;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMABLHBIMU HHCTUTYTAMH B COOTBETCTBHHU C
ux QYHKIUSMUA U HA3HAYCHUEM;

rOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOMN ACATEIbHOCTH;

2) IATPHOTHYECKOr0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpa)xJaHCKOU HUJICHTUYHOCTH,
[aTpUOTU3MA;

LICHHOCTHOE OTHOLICHUWE K TOCYJIapCTBECHHBIM CHUMBOJIAM, JAOCTHKCHUSAM
POCCUIMCKUX YYEHBIX B 00JaCTH (PU3UKU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c()OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMS;

CIIOCOOHOCTh OIIEHMBATh CHUTYALMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U 1IEHHOCTH, B TOM YHUCIIE B
NEATEIbHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIA/a B IOCTPOEHUE YCTOMUYUBOTO Oy 1yLIEro;

4) 2CTeTHYeCKOr0 BOCIIUTAHUSA:

3CTETUYECKOE OTHOILICHHE K MUPY, BKIIOYasi 3CTETUKY Hay4YHOI'O TBOPYECTBA,
npucymero pu3n4eckon Hayke;



5) TPy/10BOT0 BOCIIUTAHUSA:

MHTEpEC K pasiuyHbIM cepaM NpodecCHOHAIBHON JESITENbHOCTH, B TOM
YHCJIE CBS3aHHBIM C (DU3MKON U TEXHUKOMN, YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyayiei nmpogeccuu u pean30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE IJIaHBbI;

TOTOBHOCTBH M CIIOCOOHOCTH K 00pa30oBaHUI0 U caMO0Opa30BaHMIO B 00JACTH
(hU3UKK HA IPOTSDKEHUU BCEH JKU3HM,

6) 3K0/10rHYeCcKOro BOCIIUTAHUS:

C(HhOpMUPOBAHHOCTh JKOJIOIHYECKON KYJIbTYpPbl, OCO3HAHUE TIJ100AJILHOTO
XapaKTepa 3KOJOTHYECKUX MpoodiieMm;

MJITAHUPOBAHUE U OCYIIIECTBICHUE JICMCTBUI B OKPY’KAIOIIEH Cpeie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOrO Pa3BUTHS YEJIOBEYECTBA;

pacuIMpeHue OIbITa JEATEIbHOCTH 3KOJOTMYECKOM HAaNpaBlIEHHOCTH Ha
OCHOBE UMEIOIIMXCSl 3HaHUH 10 (PU3HKE;

7) HIEeHHOCTH HAYYHOT'O MO3HAHMSA:

c(OPMUPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UIECKOI HAYKH;

OCO3HAaHWE IEHHOCTH HAyYHOH MIEsATeNbHOCTH, TOTOBHOCTH B IIPOIECCE
u3ydeHuss (QU3MKA ~ OCYIIECTBISATH  NPOEKTHYH) U HCCIEAO0BATENbCKYHO
NEeSTENbHOCTh UHIUBU/IYAIbHO U B IPYIITIE.

METAIIPEIAMETHBIE PE3YJIBTATBI

[To3naBaTebHBbIE YHHBepPCAJbHbIe YueOHbIe JeicTBUSA
ba3zoBble JlorHYecKue JeicCTBUA:
CaMOCTOATEJILHO  (OopMyJIMpOBaTH M aKTyaJM3UupoBaTh  Ipodiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEACIATh LENU ACATEIIBHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUH HX
JTOCTHIKCHMS,
BBIABJISATH 3aKOHOMEPHOCTH W IPOTHBOPEUHMS B  pPacCMaTPUBAEMBIX
(bu3NYEeCKUX SIBICHUSX;
pa3pabaThiBaTh TUIAH PEIICHHUS MPOOJEMBbI ¢ YYETOM aHAIN3a WUMEIOIINXCS
MaTepuaJbHbIX U HEMaTEePUAIIbHBIX PECYPCOB;
BHOCHUTB KOPPEKTUBBI B JICSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YyJILTATOB
L(CJISIM, OLICHUBATh PUCKH TIOCJICACTBUI ACATCIBHOCTH;
KOOPJAWHUPOBATh ¥  BBIMOJHATL pabOTy B YCIOBHSX peajbHOro,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPHU PELICHUH )KMU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBareJibCKue J1eMCTBHS:
BJIaJICTh HAYYHOM TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHATHSIMHM U METOJAAMHU
(busznueckoi HaAyKH;



BJIaJIETh HaBbIKAMM y4EOHO-HCCIIEI0BATEIILCKONW M IPOEKTHON €A TEIIbHOCTH
B 00sacTH QU3MKHU, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TOUCKY
METO/IOB pEeLIeHHs 3a/ay (PU3MYECKOTO COIECpP)KAHUS, NMPUMEHEHUIO Pa3IMYHbIX
METOJIOB ITO3HAHMS;

BJIAJIETh BHJAMH JIEATEIBHOCTH II0 TIOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPETAIIUK, TPEOOPA30BAHUIO W TPHUMEHEHHUIO B Pa3JUYHBIX Y4EOHBIX
CUTYAIIHsIX, B TOM YHCJIE P CO3aHUU Y4eOHBIX MPOEKTOB B 001IaCTH (DPU3UKH;

BBISIBJISITH [IPUYUHHO-CJICJICTBEHHbBIE CBSI3W W aKTyaJlU3UpOBATh 3ajiadvy,
BBIJIBUTATh TUNOTE3Y €€ pelIeHMs, HAXOAUTh apryMEHTbI Ui JI0Ka3aTelbCTBa
CBOMX YTBEPXACHUM, 3a1aBaTh MapaMETPbl U KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJE€ pEUICHUS 3aJaud  pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSX;

CTaBUTh W (OpPMYJIHpPOBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOM
NESTEIbHOCTH, B TOM YUCJIE TIPU U3YyYCHHU (DU3UKHU;

JaBaTh OLIEHKY HOBBIM CHTYAIUsAM, OLEHUBATH MPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCHTh 3HAaHUS 10 (U3UKE B MPAKTHUYECKYH 00JIaCTh
KU3HEACSATEeIbHOCTH;

yMETbh MHTEIPUPOBATH 3HAHUS U3 PA3HBIX NMPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJIEH, IIPEJIAraTh OPUrHHAJILHBIC MOIX0/Ibl U PEILICHUS;

CTaBUTh MPOOJIEMbI U 33/1a4H, IOIYCKAIOIINE AJIbTEPHATUBHbBIC PELICHMSL.

Pabora ¢ undgopmanmei:

BJIQJIETh HABBIKAMM MOJIyYyeHUs MHPOpMaLMKU (PU3HUECKOTO COACpNKaHUS U3
VUCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATH ITOMCK, aHaIIW3,
CHUCTEMaTH3allMI0 ¥ HHTEPIPETAlN0 MH(OPMAIMKM Pa3IMYHBIX BUAOB U (hopm
IPEACTaBICHHUS;

OLICHUBATH JOCTOBEPHOCTH UH(DOPMAITHH;

UCIOJIb30BaTh  CPeICTBA  HMH(POPMAIMOHHBIX UM KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI B PELICHUH KOIHMTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3alUOHHBIX
3aa4 ¢ coOuojieHdeM TpeOOBaHUM 3PrOHOMHMKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, PecypcocOepexeHusi, IPaBOBBIX M  3TUYECKUX HOPM, HOPM
HH(}OPMAIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PM3MYECKOTO COACPXKaHHUS B pa3jMuHbIX (opmaTax c
y4€TOM HazHaueHus: HHPOPMALIMH M LIETIEBON ayIUTOPHH, BEIOUpas ONTHMAIBHYIO
(hopMy MpeaCTaBICHUS U BU3YaIH3AIIHH.

KoMMyHHKATHBHBIE YHHBepcaJbHbIE YUeOHbIe T1eHCTBHS:
OCYILIECTBIIATH OOIIEHUE HA YPOKaxX (GPU3UKHK U BO BHEYPOUHOU JAESITEIHHOCTH;
pacrio3HaBaTh MPEANOCBUIKA  KOH(PJIUKTHBIX CHTyallMd M CMAT4YaTh
KOH(DJIUKTHI;



pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHHUs C HMCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

[OHUMATh U MCIIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW U WHIUBHUIAYAJIbHOU
paboThI;

BbIOMpaTh TEMAaTUKY W METOJbl COBMECTHBIX JACHUCTBUH C y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaKJI0T0 YJIEHA KOJIJIEKTUBA;

NPUHUMATh LEIM  COBMECTHOM  JAEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJMHUPOBATH JACHUCTBUA MO €€ JOCTHKEHUIO: COCTAaBJIATL IUIaH JACHCTBHUU,
pacnpenensaTh pojaud ¢ y4ETOM MHEHUM YYaCTHUKOB, OOCYKJaTh pe3yJibTaTbl
COBMECTHOM paboOTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4aCTHHUKA KOMaHJbl B
oO1IMii pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHMBATh HAEH C TIO3UIUHA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILLIECTBJISATh TMO3UTHBHOE CTPATErMYECKOE IIOBEJCHHE B Pa3INYHBIX
CUTYalUsIX, IPOSIBIIATH TBOPUECTBO U BOOOpakKeHNE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHBIE YHUBEPCAJIbHbIE YYeOHBIE AeHCTBUHA
Camoopranusanusi:

CaMOCTOSATEILHO OCYLIECTBIIATh MO3HABATENIBHYIO JIEATEIbHOCTh B 00/1acTH
(U3MKM M aCTPOHOMHH, BBISBISITE NPOOJIEMBl, CTaBUTh M (POPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHHUS PACUETHBIX M KaYECTBEHHBIX
3a/1a4, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANIOYTEHHIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpATb paMKH Y4eOHOIro npeaMeTa Ha OCHOBE JIMYHbIX MPEIINOUYTEHUN;

JenaTh OCO3HAHHBIM BBHIOOP, apryMeHTHpoBaTh ero, OpaTb Ha cels
OTBETCTBEHHOCTb 3a PEILICHUE;

OLICHUBATH IPUOOPETEHHBIN OIbIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO 3pYIUIHMH B 00JIACTH
(PU3MKH, TIOCTOSHHO MOBBIIIATE CBOM 00pa30BaTEIIbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTE/LICKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalMsIM, BHOCHTb KOPPEKTHUBBI B JI€SATEIILHOCTD,
OLICHMBATh COOTBETCTBUE PE3yJIbTATOB LESIM;

BJaJeTh  HABbIKAMHM  [O3HABATEIbHOM  peduiekcuu  Kak  OCO3HAaHHUs
COBEpPIIAEMbIX JICUCTBUM M MBICIUTEIbHBIX IMPOLIECCOB, WX PE3yJIbTaTOB U
OCHOBaHHUIA;

UCII0JIb30BaTh NPUEMBI pe(ICeKCUH /U1 OLEHKH CUTYalluH, BbIOOpa BEPHOIrO
peleHus;



YMETh OILICHUMBATh PUCKM M CBOEBPEMEHHO IPUHUMATH pEUICHUs 110 HX
CHUKEHUIO;

NPUHUMAaTh MOTHUBBI M AapryMEHThl JPYTMX IPH aHajlu3e pe3yJibTaToB
NESITETBbHOCTH;

PUHUMATH Ce0sI, TOHMMAas CBOM HEJOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apPTYMEHTHI JPYTHX TPHU aHAJIU3€ pPEe3y/IbTaTOB
TEeSITENBHOCTH;

NPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OLIUOKHU.

B mpouecce nocTHKEeHMSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOIrPAMMBI
mo ¢usMKe a8 ypOBHS cpeaHero oOuero o0pa3oBaHHs Yy OO0y4aroIuXcs
COBEPILECHCTBYETCSA IMOLIMOHAJIbHBIH UHTEJIEKT, MpeAnoaararo i
c¢(hOpMUPOBAHHOCTH:

CaMOCO3HaHMS, BKJIFOUAIOIIETr0 CIIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATIBHOE
COCTOSIHME, BUJETh HAMPABICHUS Pa3BUTHI COOCTBEHHON 3MOLIMOHAIBHOM C(hephl,
OBITH YBEPEHHEIM B cele;

CaMOpETyJINPOBAHMUsA, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHME IIPUHHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEACHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
IMOIMOHAILHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPHITBIM HOBOMY

BHYTPEHHEW MOTUBAIIMH, BKIIOYAIOINIEH CTPEMIICHUE K JOCTHKEHUIO e U
ycrnexy, ONTUMHU3M, MHULMATUBHOCTb, YMEHHME JIEHCTBOBAaTH MCXOAS M3 CBOMX
BO3MOKHOCTEM;

IMIIATUH, BKJIFOYAONIEH CIIOCOOHOCTh MMOHUMATh 3MOIIMOHAIBHOE COCTOSIHHE
APYr¥X, YYUTBIBATH €ro IpPH OCYIIECTBJIEHUHU OOLICHUS, CIIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOUYAIOIIHUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C APYTUMH JIIO/IbMH, 3a00TUTBHCS, IPOSIBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.

INPEJMETHBIE PE3YJIBTATHBI

K xonmy oOyuenus B 10 kiacce mnpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MeCcTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHO HAy4yHOW KapTUHbI MHpA, B PAa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOM JACATCIBHOCTH JTHOICH;

YUUTBIBaTh TPAHUIBl TMPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJEIICH:
MaTepHaibHas TOYKa, MHEpIHUaIbHas CUCTEMa OTCU€Ta, abCOMIOTHO TBEPIOE TEIO,
WJICAJIBHBIN T'a3, MOJEIIM CTPOCHUS Ta30B, XKUIAKOCTEH U TBEPABIX TEJ, TOYCUYHBIN
ANEKTPUUECKHUH 3apsj MPU pelieHuH (PU3NIECKUX 3a/aY;

pacro3HaBaTh (U3NUECKUE SBICHUSA (MPOILIECCHI) U OOBACHATH MX HA OCHOBE
3aKOHOB MEXAaHHWKHU, MOJICKYJSPHO-KHHETUYECKON TEOPUM CTPOCHHS BEUISCTBA U



EKTPOAUHAMMUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  IMPSAMOJIMHEHHOE
JABW)KCHHUE, CBOOOIHOE TMaJeHUE TeJl, JBHIKEHUE 110 OKPYKHOCTH, HHEpLHs,
B3auMozeicTeue tei, Auddys3usi, OpOyHOBCKOE ABMKEHUE, CTPOCHUE KHJIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJI IIPU HArPEBAHUHM (OXJIAXKIAEHUH ), TEIJIOBOE
paBHOBECHE, MCIApeHHEe, KOHJIEHCALUs, IUIaBICHHE, KPHCTAJIN3alMs, KUIICHUE,
BIIQAYKHOCTh BO3/IyXa, MOBBIIICHUE JIaBJICHUS Ta3a MPU €r0 HarpeBaHUM B 3aKPHITOM
cocyze, CBsi3b MEXKIYy M[apamMeTpaMu COCTOSHUSI ra3a B  H30Mpoleccax,
ANEeKTpU3aLus Tell, B3auMOJCHCTBHUE 3aps/I0B;

OMKUCHIBATh MEXAHUYECKOE [IBMXKEHUE, UCIMONb3Yys (U3UYECKUE BEJIUYUHBIL:
KOOpAMHATA, MYyTh, MEpPEeMElIEHUuEe, CKOPOCTb, YCKOpEHHEe, Macca Tena, Cuia,
UMITYJIbC TEJla, KUHETUYECKasi SHEprus, MOTEHLUUAJIbHAS YHEPIHsi, MEXaHuyecKas
pabora, MexaHM4YecKas MOIIHOCTb, MpPH OMHCAHMM NPABUILHO TPAKTOBATh
(bU3UYECKUH CMBICIT HUCIOJIb3YeMBbIX BEIMYMH, WX O0O03HAYCHHUS M €IUHHUIIBI,
HaxoJuTh (OPMYJIbI, CBSA3BIBAIOLINE JaHHYIO (DU3UYECKYIO BEIUYHMHY C JPYTrUMHU
BEIIMYUHAMU;

ONMCBHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBICHUS,
UCIIONB3ysl (PU3MYECKHE BEIMYMHBL: JaBJICHUE ra3a, TeMIeparypa, CpemaHss
KUHETUYECKAsi DHEPrus XaOTHYECKOrO JBHIKCHHUSI MOJICKYJ, CPeAHEKBaApaTUYHAas
CKOpPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThl, BHYTPEHHssI JHeprus, pabora rasa,
KO3(p(UUMEHT TMOJIE3HOIO JICHCTBUSI TEIJIOBOIO JIBUraTelis; IpPU ONUCAHUM
MPABUJIBHO TPAKTOBAaTh (DU3UYECKUI CMBICI HCHOJb3YEMbIX BEJIMYMH, HX
0003HaUeHHUs W EAUHUIBI, HAXOJUTh (OPMYJIbI, CBSI3bIBAIOLIME JaHHYIO
(hU3UYECKYIO BEJIMUMHY C APYTMMU BEJIMYMHAM;

ONMCBIBATh U3YYEHHBIE JIEKTPUYECKUE CBOMCTBA BEIIECTBA U SJIEKTPUYECKUE
SIBJIEHUS (IIPOLIECCHI), UCTIOB3YS (PU3UYECKUE BEIMYMHBI: IEKTPUUECKUN 3aps,
ANEKTPUYECKOE T10JIE, HANPSKEHHOCTD IOJIS, TOTEHUHAN, PAa3HOCTh MMOTEHIMAJIOB,;
MpU ONMUCAHUM TMPABUIIBHO TPAKTOBATH (DUBUYECKUM CMBICT HCIOIb3YEeMbIX
BEIIMUMH, UX OO0O3HAYEHUS] U EIUHUIIbI, YKa3biBaThb (DOPMYIIbI, CBSI3bIBAIOLIUE
JaHHYIO (PU3MUYECKYIO BEJIMUUHY C APYTMMU BEJITUYUMHAMU;

aHAJIM3UPOBATh (PU3UUECKHUE MPOLECCHl U SIBJICHHS, UCIONb3Ys (U3NYECKUE
3aKOHbI U MIPUHLIMIIBL: 3aKOH BceMupHoro tarorenus, I, I1 u Il 3akonsl HbrotoHna,
3aKOH COXPAHCHUSI MEXAaHMYECKOM DSHEPIrUU, 3aKOH COXPAHCHUS UMILYJIbCa,
IPUHLKIL CYNEPIO3ULIUNA CHJI, MPUHIUII PABHOIPABUSA HMHEPUMAIBHBIX CHCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYK) TEOPHIO CTPOEHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPIUH TEIJIOBOTO JABMKEHUS MOJIEKYT C
a0COJIIOTHOM TemIepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHHS
INEKTPUYECKOro 3apsiAa, 3akoH Kynona, mpu 3ToM pas3iuyaTh CIOBECHYIO
(hOpMyIHPOBKY 3aKOHA, €r0 MATEMATUYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI,
00J1aCTH) IPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPUHUMIIBI JCHCTBUS MAallWH, MpUOOpPOB U
TEXHUYECKHUX YCTPOMNCTB; paszjinyarh YCJIOBHs MX 0€30MacHOr0 MCIOJIb30BaHHS B
[IOBCE/IHCBHOM KU3HH;

BBINOJIHATh JKCIEPUMEHTBl [0 HCCIIEIOBaHUIO (PU3MUECKUX SIBICHUH U
MIPOIIECCOB C HCIOJB30BAHUEM TPSMBIX W KOCBEHHBIX H3MEPEHHUH, MPH ITOM
dbopmynupoBaTh TMpodOiieMy/3amady W THIOTE3y Y4eOHOro OIKCIEPUMEHTA,
cobupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO OO0OpYIOBaHUS, MPOBOAUTH OMBIT U
(hopMyIHpOBaTh BHIBO/IbI;

OCYLLIECTBIISITh MPSIMbIE M KOCBEHHbIC U3MEPEHUs (PU3HMUECKUX BEIUYUH, TIPU
9TOM BBIOMpATh ONTUMAJBHBIM CIOCOO W3MEPEHHUS U UCMOJIb30BaTh HM3BECTHBIC
METO/IbI OLICHKHU MOIPEIIHOCTEH U3MEPEHHIA;

UCCIIEZIOBATh  3aBHCHUMOCTH  MEXKIYy  (U3MYECKMMHM  BENUYMHAMU  C
HCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHMH, NMPHU 3TOM KOHCTPYMPOBaThb YCTaHOBKY,
(uKCcUpOBaTh pe3yJIbTAaThl IOJYYEHHON 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYUH B
BUJIe Tabiuil ¥ rpauKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIEAOBAHMUS;

coOmoaTh mpaBuiaa 0e€30MacHOTO Tpyda MpHU MPOBEACHUU UCCIETOBAHUN B
paMKax ydeOHOro »JKCIEPUMEHTA, Y4eOHO-HUCCIEN0BATENLCKON U MPOEKTHOM
NEATENIbHOCTU C MCIHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOUCTB U 1a00OpaTOpPHOTO
000pyI0BaHuUs;

peliarh pacy€THbIe 3aJa4d C SBHO 3aJaHHOW (DU3MYECKON MOJEIIbIO,
UCIIO0JIb3YS (PU3MUECKUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4M
BbIOMpATh (PU3NYECKYIO MOJECIb, BBIACIATH (PU3HUECKHE BEJIMUYMHBI U (POPMYIIHI,
HEOOXOAMMBbIE JUIsl €€ pelleHHUs, NPOBOAUTHh PACYETHI U OLIEHMBATH PEAIIbHOCTD
MOJIY4EHHOTr0 3HA4eHHS (PU3HMUECKON BEJIMYMHBI;

peniaTh Ka4eCTBEHHBIE 3a/1a4/: BBICTPAUBATh JIOTHYECKU HENPOTHBOPEYUBYIO
LENOYKY PACCYXKACHUH C OMOpPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(busnueckue ABICHNUS,

UCIIONB30BaTh  NpPH  pelIeHHuH  y4yeOHbIX  3aJad  COBPEMEHHbIC
UH(POPMALIMOHHBIC TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETALUH
U TpeICTaBJICeHUs y4eOHOU U HAYYHO-TIONYJsIpHONH MHPOpPMaLUK, MOJTYYCHHON U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKH aHAIIM3UPOBATH MOJy4aeMy0 HH(POPMALUIO;

NPUBOIMTH MPUMEPHI BKJIaJ1a POCCUICKUX U 3apYOCIKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHUE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

MCTIONB30BaTh TEOPETHYECKHE 3HAHUSA MO (hU3MKEe B MOBCEAHEBHOW JKH3HH
st obecnieyeHus: 0€30MaCHOCTH TIPU OOpallleHUH ¢ IPUOOpaMU M TEXHUYECKUMU
YCTPOUCTBAMHU, /JII COXPAHEHHUSI 3/I0POBb M COONIOEHUS HOPM IKOJIOTUUYECKOTO
MOBEICHUA B OKPYXKAIOLIEH Cpeie;



paGoTaTh B TIpyIlNe C BbIIIOJHEHUEM pa3JIMYHbIX COLMAJIbHBIX PpOJICH,
IUIAaHUPOBaTh paboOTy TIpyNIbl, PALMOHAIBLHO pacHpeessiTh OO0SI3aHHOCTU |
IUTAHUPOBAThH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYALMsX, a/ICKBATHO OLICHUBATh
BKJIAJl K&JKJIOTO U3 YYaCTHUKOB IPYMIIbI B PEIICHUE pacCMaTPUBAEMOM NIPOOJIEMBI.

K konny oOydyenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y O0YHAONINXCS YMEHUN:

JEMOHCTPUPOBATh HA TMPUMEPaX POJb U MeCTO (U3UKU B (HOpMUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTUHBI MHpaA, B PA3BUTUU COBPEMEHHOM TEXHHKH HU
TEXHOJIOTUH, B IMPAKTUYECKOW JEATENIbHOCTU JIIOJAEH, LEIOCTHOCTh U EIUHCTBO
(hbU3NYECKON KapTUHBI MUPA;

YUUTBIBaTh TPAHULBl TMPUMEHEHUS M3YYCHHBIX (UBUYECKUX MOJIEINeH:
TOUYEYHBIN AMEKTPUUECKUI 3apsijl, JIyd CBETa, TOUECYHBIM UCTOUYHUK CBETA, sACpHAs
MOJIelIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO sJpa IpH PELICHUH (PU3HMUECKUX
3aj]1ay;

pacno3HaBaTh (pU3NUECKHUE ABIECHUSA (IPOLECCH) U OOBACHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKH U KBAaHTOBOU (DU3HMKH: IIEKTPUUYECKAS TTPOBOUMOCTH,
TEIJIOBOE, CBETOBOE, XMUMHYECKOE, MAaTHUTHOE JIEHCTBHS TOKA, B3aUMOICHCTBUE
MAarHuTOB, OJJIEKTPOMArHUTHAs WHAYKIWSA, JEHWCTBUE MArHUTHOTO TIOJs Ha
MPOBOJHUK C TOKOM W JBIKYIIMMCS 3apsl, JJIEKTPOMAarHUTHBIE KOieOaHUs |
BOJIHBI, NPSMOJIMHEHHOE PpACIPOCTPAHCHHE CBETA, OTPa)KCHHE, MPEIOMIICHUE,
untepdepenums, audpakuus ¢ HojsApuU3alMs  CBETA, JMCIEPCUs  CBETa,
(dotoanexrpuueckuii 3pdexr (porosaddexr), cBeTOBOE NaBIIEHNE, BOSHUKHOBEHHE
JIMHENYaToro CrHeKTpa aromMa BOJOPOJAa, ECTECTBEHHas M MCKYCCTBCHHas

Paj0aKTHBHOCT;
ONHUCHIBaTh W3YYEHHBIE CBOMCTBA BEUIECTBA (DJIEKTPUYECKHE, MATrHUTHBIE,
ONTUYECKUE,  DIEKTPUUECKYKD  IIPOBOAMMOCTb  pa3IUMYHBIX  Cpea) |

ANEKTPOMArHUTHBIC SBJICHUS (MPOIECCHI), MUCMOJIb3Ys (U3NUYECKUE BEIMUYUHBDL:
INEKTPUUYECKUN 3apsij, CUJIa TOKA, JIEKTPUUYECKOE HANPSIKEHUE, IIEKTPUUYECKOe
COIIPOTUBJICHUE, PA3HOCTH MMOTECHIMAIOB, JICKTPOJBIKYILAs Cuiia, padoTa TOKa,
UHAYKLIHUST MAarHUTHOrO 1ojs, cuia Awmiepa, cuia JlopeHiia, MHIAYKTUBHOCTb
KaTYLIKH, SHEpPrus 3JIEKTPUYECKOr0 M MArHUTHOrO IMOJIEH, MEepUoJ U YacroTa
Kosie0aHui B KoJeOaTeJpHOM KOHTYpE, 3apsj]l M CuUjla TOKa B Ipolecce
TFapMOHHMYECKUX 3JIEKTPOMAarHUTHBIX KoJeOaHui, (OKYCHOE pacCTOSHHUE WU
ONTHYECKasi CHJIa JIMH3Bl, MPHU ONMHMCAHWM MPABUIBHO TPAKTOBAaTh (DU3MUECKHUM
CMBICJI HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W EIUHUIBI, YKa3bIBaTh
dbopMynbl, CBS3bIBAIONIME JAaHHYIO (U3UYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAMU;

ONUCHIBATh M3YYEHHbIE KBAHTOBBIE SIBJICHUS M TMPOLECCHI, HCMIOJIb3Ys
(bu3nyecKue BEIUYUHBI: CKOPOCTh JJEKTPOMAarHUTHBIX BOJIH, [JIMHA BOJHBI U



4acToTa CBETa, SHEPIUsl U UMITYJILC (DOTOHA, EPUO]I IOJTypaciaia, SHEPrusi CBS3H
aQTOMHBIX sJIep, INpPH OINUCAHUU TNPABUIBHO TPAKTOBaTh (PUINYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAu€HUsi M €JAMHMILbI, yKa3blBaThb (HopMybl,
CBSI3BIBAIOIIME JIAaHHYKO (U3MYECKYH0 BEJIMYMHY C JIPYTMMH BEJIMYHMHAMH,
BBIYMCIIATH 3HAYCHHE (PU3UUECKON BEJIMUUHBI;

aHANM3UPOBATh (PU3UYECKUE MPOLIECChl U ABJICHUS, UCMONB3Yya (pusnueckue
3aKOHBI ¥ MIPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHHOTO U MapauieIbHOTO
COCIMHEHU TPOBOJAHUKOB, 3akoH Jkoymns—J/IeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHIYKIMU, 3aKOH MPSIMOJUHEHHOTO PACHpPOCTPAHEHHS! CBETA, 3aKOHBI OTPAKEHMUSI
CBETa, 3aKOHBI IMPEJIOMJICHHUS CBeTa, ypaBHeHHE DuHmITerHa mais (orosrddexra,
3aKOH COXPAHCHMSI 3HEPruH, 3aKOH COXPAaHEHMs HMMITYJbCa, 3aKOH COXPAHCHMS
NEKTPUYECKOro 3apsia, 3aKOH COXPAaHEHHMsS MAacCOBOrO YHCIA, MOCTYJIaThl bopa,
3aKOH paJMOaKTUBHOIO pacnaja, IIpx 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTH4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIBL, 00acTH)
MIPUMEHUMOCTH;

OTIpeNIeNIATh HAMIPABIIEHUE BEKTOPA WHIYKIIMH MAarHUTHOTO TIOJISI TPOBOAHUKA
¢ TOKOM, cuiiel Ammnepa u cuibl Jlopenna;

CTPOUTh W OINHCHIBATh H300pAKEHHE, CO3/1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATD 3KCHEPUMEHThl MO MCCIEIOBAHUIO (DU3MUECKUX SBICHUH H
IIPOLIECCOB € HCIIOJIb30BAHUEM NPSMBIX M KOCBEHHBIX HM3MEPEHUH: NpPU 3TOM
dhopmyaupoBaTh mpoOiieMy/3aadyy M TUNOTE3Y YydyeOHOIro IKCIEpUMEHTa,
coOuMpaTh YCTaHOBKY M3 MPEIOKEHHOTO 000pYyI0BaHHUs, IMPOBOJUTH OIBIT H
(hopMyJITHPOBaThH BHIBOJIBI;

OCYULIECTBIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUSI (PUBNUECKUX BEIUYUH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUs M HCIOJIb30BaTh W3BECTHBIC
METO/IbI OIIEHKU MOTPEITHOCTEN U3MEPEHUM;

MCCIIeIOBATh 3aBUCUMOCTH (PU3MYECKHX BEIUYUH C HCIOJIb30BAHUEM
OPSIMBIX  M3MEPEHMIA: TMPU STOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHPOBATH
pe3yJsibTaThl MOJYYEHHOW 3aBUCHMMOCTH (DU3MUECKUX BEJIMYMH B BUAC TAONMI[ U
rpaduKoB, esiaTh BHIBOBI [0 pe3yIbTaTaM UCCIICI0BAHUS;

coOuo1aTh npaBuiia 0€30MacHOTO TpyJa NpH NPOBEACHUHM MCCIICIOBAHUN B
pamMKax y4eOHOro SKCHEpUMEHTa, Y4eOHO-MCCIICHOBATEIbCKOM M IPOEKTHOM
AEATENBHOCTH C UCIONBb30BAHUEM HM3MEPHUTENIBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
o0opyioBaHus;

peliath pacu€THBIE 3aJa4u C SBHO 3aJaHHOW (DU3UUECKOW MOJENBIO,
UCTIOTb3Ys (PU3MUECKUE 3aKOHBI U TIPUHIIUITB], HA OCHOBE aHAJH3a YCIOBUS 33/1a4H
BbIOMpaTh (PU3UUECKYI0 MOJENb, BBIACIATh (DU3UUECKUE BEIUYUHBI U (HOPMYIIbI,



HEoOX0IMMbIe Ul €€ pelIeHUs], POBOJUTh Pacu€Tbl M OLIEHUBATh PEabHOCTD
MOJIyYEHHOT'0 3HaUY€HUsl (PU3MYECKOMN BEJIMYMHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JJOTMYECKH HENPOTUBOPEUYHUBYIO
IETIOYKY PACCYXJICHHH C OMOpoi Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH |
(hu3MYEeCKue SABICHNUS;

UCIONB30BaTh  NpPH  pElIeHHWH  y4uyeOHbIX  3aJad  COBPEMEHHBIE
uH(pOpMAIIMOHHBIE TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETAIIUN
U IPEJICTABJICHUS Y4eOHOM M HAyYHO-TIONYJIIpHON MHPOpMALIMH, ITOJTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOJYyYaeMyH0 HHPOPMAIHIO;

OOBSICHATH TPUHIUIBI JEUCTBUS MAIlUMH, NOPUOOPOB W TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUS MX 0€30MaCHOr0 MCIIOJIb30BaHUS B MTOBCEIHEBHOM
KU3HU;

MPUBOJMTH MPUMEPBI BKJIaJla POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE NPOIECCOB OKPYKAIIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIIOB30BaTh TEOPETUUECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM JKU3HU
a1 obecniedeHus: 0€30MacHOCTU MpU oOpalieHuu ¢ TpudopamMu M TEXHUUYECKUMHU
yCTPOMCTBAMHU, JIJIsi COXPAHEHUs 37I0POBBS U COOIOEHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYIKAIOIIeH Ccpeie;

paGoTaTb B TIpyIIe C BBIIOJHEHHUEM pPa3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUIaHUpOBaTh paboOTy TIpyNIbl, PaLMOHAILHO pacnpeaesarh O0SI3aHHOCTU |
IJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYalMAX, aJ€KBATHO OLIEHUBATh
BKJIAJ] KQXKJIOI'0 U3 YYACTHUKOB I'PYIIIbI B PEILIEHUE paccMaTpUBaeMoOi poOJIEMBI.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koanyecrso yacos
HanmenoBaHue pa3je/ioB H TeM
Ne n/n KonrTpoibubie
IPOrpamMMbl Bcero
padoThI

Pazgen 1. DU3UKA U METO/Ibl HAYYHOI'O NO3HAHUSA

1.1 @OuU3MKa U METO/Ibl HAYYHOTO TO3HAHUS 2

Hroro no pazueny 2

Pazgen 2. MEXAHHUKA

2.1 Kunematnka 5
22 Junamuka 7
2.3 | 3aKOHbI COXPAHEHHUs B MEXAHUKE 6

Hroro no pazueny 18

Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOIUHAMHMKA

OcHOBBI MOJ]BKy.HHpHO-KHHeTH'-IeCKOﬁ

3.1 9
TeOpUn

32 OCHOBBI TEPMOIMHAMHKH 10

13 ArperarHeie COCTOSIHMS BELIECTBA. 5

®da3zoBbie Nnepexoibl

IIpakTnuyeckune
padoTsI

DJIeKTPOHHbIE
(uudposbie)
odpa3oBaTeibHbIE

pecypcenl

bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubaunoreka [JOK
https://m.edsoo.ru/7{41bf72
bubaunoreka [JOK
https://m.edsoo.ru/7f41bf72

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

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

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

bubaunoreka [JOK
https://m.edsoo.ru/7f41bf72




Hroro no pazaeny

Pasnen 4. DJIEKTPOJJUMHAMHUKA
4.1 DeKTpocTaTUKa

42 [TocTosHHBIN 251eKTpUUecKuil TOK. ToKM B
' pasIMYHBIX Cpeax

HTtoro o pasaeny

PesepsHoe Bpems

OBILEE KOJIMYECTBO YACOB IT1O ITPOI'PAMME

24

10

12

22

68

bubnnoreka [IOK
https://m.edsoo.ru/7f41bf72

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




11 KUIIACC

HanmeHnoBanue pasie/ioB u TeM
Ne ni/m
nmporpaMMabl

Paznen 1. DJJIEKTPOAIUHAMHUKA
MarauTHoe 110J€e. DJIeKTpOMarHuTHas
UHIYKLIHS

1:1

Hroro no pazueny

Pa3nen 2. KOJIEBAHHWSI 1 BOJIHBI

MexaHn4ecKkue 1 3JIEKTPOMarHuTHHIC

2.1
KoJicbanus
59 MexaHHYeCKHE U 2JIEKTPOMAarHUTHBIC
' BOJIHBI
23 OnTuka

UTtoro o pazuery

KoanyecTBO 4acos

Beero Kourpoabsunie

padoTsl

11 1

11

9

3 1

10

24

Paznen 3. OCHOBbBI CNIEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

OcHOBBI cCrIeNanbHON TCOPUH
OTHOCHTEJIHOCTH

3.1

Hroro no pasaeny

Paznen 4. KBAHTOBASI ®PUZUKA
4.1 JeMeHThl KBAHTOBOM OIMTHKH

4.2 CrpoeHue aroma

4 1

4

IIpakTnyeckue
padoTsl

DJIEKTPOHHbIE

(undposrie)
obpa3oBaTe/ibHbIE

pecypebl

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

Bubnunoreka LIOK
https://m.edsoo.ru/7f41c97¢c

bubnmoteka [{OK
https://m.edsoo.ru/7f41¢97¢

bubanoreka LHOK
https://m.edsoo.ru/7{41¢97¢

bubnuoreka LIOK
https://m.edsoo.ru/7f41c97¢c

bubnuorexa LIOK
https://m.edsoo.ru/7{41c97¢

bubnuoreka LIOK




4.3 ATOMHOE 5]1pO ]

HWroro mo pasneny 15

Pazgen 5. DJIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU

5.1 DieMeHTbl aCTPOHOMHH W ACTPODH3UKH 7

Hroro no pazgeny 7

Paspen 6. OBOBIHAIOUIEE ITOBTOPEHUE

6.1 O6o0watoniee NoBTOpeHue 4
Hroro no pazaeny 4
PesepsHoe Bpems 3

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

https://m.edsoo.ru/7f41c¢97¢

bubnuorexa IIOK
https://m.edsoo.ru/7f41c97¢c

Bubnunoreka LIOK
https://m.edsoo.ru/7f41c¢97¢c

bubnuorexka LIOK
https://m.edsoo.ru/7f41¢c97¢c




INOYPOYHOE NIVIAHUPOBAHUE

10 KJIACC
Ne
s Tema ypoka

®usuka — HayKa O MpUupojie.
Hayunbie MeTO/1bI TO3HAHUS
OKPYKarLIEro Mupa

Ponb 1 MecTo (U3UKH B
(hopMHUPOBaHUM COBPEMEHHOM
HAy4YHOI KapTUHBI MUPA, B
NPaKTUYECKOM JAeATEeIbHOCTH JII0IeH

MexaHunyeckoe IBHIKEHHUE.
OTHOCHTEIBHOCTh MEXAHHYECKOI'0
npwkenus. [lepemenienue, CKOpocTsb,
yCKOpeHHe

PaBHOMEepHOE NpAMOIIMHENHOE
JBHIKEHHE

PaBHOyCcKOpeHHOE MPAMONUHEHHOE
JIBHIKEHHE

CroboiHoe nageHue. Y ckopeHue
CBOOOIHOIO naaeHus
KpuBonuueiHoe 1BMKCHNIE.
JIBr>keHMe MaTtepuanbHON TOUKHU 110
OKPYAKHOCTH

[IpuHuun orHocuTensHoCcTH ['anunes.

KosnyecTBo yacos

Bceero

KonTpoabHbie
paborsl

IIpakTHyeckue
patoThI

Jara
H3y4eHHst

JIeKTPOHHbIE
uupposbIe
oOpa3oBaTe/ibHbIE

pecypcebl

bubtnmuoreka 1HOK
https://m.edsoo.ru/ff0c32e2

bubnmuoreka 1IOK
https://m.edsoo.ru/ff0c33e6

bubmnoreka [IOK
https://m.edsoo.ru/ff0c3508

bubauoreka [JOK
https://m.edsoo.ru/ff0c3620

bubnuoreka 1JOK
https://m.edsoo.ru/ff0c372e

bubmmoreka LIOK
https://m.edsoo.ru/ff0c39%¢cc

bubnuoreka LJOK
https://m.edsoo.ru/ff0c3ada

Bubnuoreka [JOK



12

13

14

15

16

17

HuepuunanbHble CHCTEMBI OTCYETA.
[TepBerit 3akoH HeroToHa

Macca Tena. Cwra. [puHimn
Cynepriosuumu cui. Bropoii 3akoH
HeroToHa aiig MaTepHaibHOM TOYKH

Tperuii 3akon HbroroHa st
MaTepHaIbHBIX TOYEK

3akoH BceMHUpHOTO TATOTeHUsA. CHa
TsokecTH. [lepBas kocMHuUecKas
CKOpPOCTB

Cuna ynpyroctu. 3akoH I'yka. Bec
Tela

Cuna Tpenus. Kosdduuuent rpeHus.
Cuna conpoTHBICHHUS NP JABUKCHUH
TEa B JKUAKOCTH WJIM Tase

[TocTynaTenbHOE M BpalareJbHOEC
JIBU/KEeHHE abCOMIOTHO TBEP,I0TO Tea.
MowmeHT cuiibl. [Inedo cuibl. Y cnosus
paBHOBeCHs TBEPIOTO Teia

Nmnynbe MmarepuanbHONH TOUYKH,
CHUCTEMbI MATEPHAIIbHBIX TOUCK.
Wmmynbe cunbl. 3aKOH COXpaHeHus
uMmnyiasca. PeakTuBHOE JBHIKEHUE
PaboTa 1 MOIIIHOCTH CHITBI.
Kunernueckas sHeprus MarepranabHONH
Touku. Teopema 00 H3MEHEHHH
KMHETUYECKON 3HEPruu

[TorenuunanbHas SHEPIUs.

https://m.edsoo.ru/ff0c3be8

bubmnoreka [IOK
https://m.edsoo.ru/ff0c3be8

bubmnoreka [IOK
https://m.edsoo.ru/ff0c3bel

bubnuorexa [JOK
https://m.edsoo.ru/ff0c3d00

bubnuorexa [JOK
https://m.edsoo.ru/ff0c3el§

bubnuoreka 1HJOK
https://m.edsoo.ru/fl0c3f76

bubnuorexa LHOK
https://m.edsoo.ru/ff0c41a6

bubnuoreka LJOK
https://m.edsoo.ru/ff0c43d6

bubmuoreka 1JOK
https://m.edsoo.ru/ff0c4502

bubmuoreka 1JOK



20

=1

22

23

24

[TorenumanbHas dDHEprus yrpyro
JIe(OpMHPOBAHHON MPYKHUHE.
[ToreHnmansHas SHeprus Tena BOIU3N
MOBEPXHOCTH 3EMIIH

[ToreHManbHBIE W HETTOTEHIIUAIbHBIE
cunbl. CBsi3b pabOTHI
HEMNOTEHUHAIbHBIX CHJI C H3MEHEHHEM
MEXaHHUYECKOM IHEPruu CUCTEMBI TEJl.
3aK0H COXpaHEHUS] MEXaHUYECKOU
SHEPryuu

Jlaboparopnas pa6ora
«HccnenoBanue cBs3u pabOTHI CHITHI C
U3MECHCHHUEM MEXaHMYECKOU SHEPTHH
TeNa Ha IPUMEPE PacTsKeHUS
PE3MHOBOTO KI'yTa»

KonrposibHas padora 1o reme
«Kunemaruka. JluHamuka. 3aKoHbL
COXpaHEeHHsI B MEXaHUKE

OCHOBHBIC MTONIOKEHUS MOJICKYJISPHO-
KMHETHYECKOHN Teopun. bpoyHOBCKOE
asuxkeHue. dnddysns

Xapaktep IBHKECHHS 1
B3aUMO/ICHCTBHS YAaCTHI] BEILIECTBA.
Mopenu cTpoeHuns ra3oB, KUJIKOCTEH
U TBEPIBIX TEI

Macca monexyn. Konuuectso
Beuiectra. [locroannas Asoraapo
TemtoBoe paBHoBecHe. Temneparypa
u e€ n3mepenwue. lllkana remneparyp

https://m.edsoo.ru/ff0c461a

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

bubmoreka 1IOK
https://m.edsoo.ru/ff0c4b74

bubmuoreka LIOK
https://m.edsoo.ru/ff0c4dc2




25

26

27

28

29

30

31

32

33

34

Henbcust

WUneansusiii raz B MKT. OcnosHoe
ypaBHenne MKT

AbcomoTHas TeMiieparypa Kak Mepa
CpellHeH KMHETUYECKON JHEePIuu
JIBHOKEHUSI MOJICKYJI. YpaBHEHHE
Menpaeneesa-Knarneiipona

3axoH JlanpToHa. ['a30BBIE 3aKOHBI

JlabopartopHas pabora
«HMcenenosanue 3aBUCUMOCTH MEXKITY
napaMeTpaMy COCTOSIHUS
Pa3pekeHHOro ra3a»

W3omnpouecchl B uaealbHOM Ia3e U UX
rpapM4ecKOe NPEACTaBICHUE

BHyTpeHHs sHEeprus
TCPMOJMHAMHYECKON CUCTEMBI
criocoObl e n3meHeHus. KonuuecTBo
TEMIOTEI U paboTa. BHyTpeHHAA
SHEPrHst 0JIHOATOMHOI'0 UICATLHOIO
rasa

Buae! rennonepenaun

VY nenbHas TEMJIOEMKOCTE BEIISCTBA.
KonuyecTBo TennoTsl mpu
Teruionepenayde. AnuadaTHbIA nporece

[lepBriii 3aKOH TEPMOAMHAMUKH U €TI0
IIPUMEHEHHE K H30IIPOLIECCAM

HeobpatumocTs npoiieccos B

bubauoreka IJOK
https://m.edsoo.ru/ff0c4fde

bubmorexa LIOK
https://m.edsoo.ru/ff0c51 le

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

bubnuorexa LHOK
https://m.edsoo.ru/ff0c5952

Bubaunoreka IJOK
https://m.edsoo.ru/ff0c5¢36

bubmnorexa [IOK
https://m.edsoo.ru/ff0c5¢36

bubmunoreka [IOK
https://m.edsoo.ru/ff0cSefc

bubanoreka LIOK



35

36

37

38

39

40

41

42

43

44

45

npupoje. Bropoii 3akon
TEPMOJIMHAMUKHT

[Ipunnun nevicteus u KIIJI remosoit
MariyHebI

[Huxn Kapuo u ero KIIJ]
DKOIOTHYECKHE TPOOIIEMBI
TEMI0IHEPTeTUKH

O6o0maromuii ypox «MonekynspHas
¢usrka. OCHOBBI TEPMOTHHAMHKI»

Kourponbuas pabora o teme
«Monekynspuas ¢usuka. OcCHOBBI
TEPMOAUHAMUKH

[Tapoobpa3oBanue 1 KOHACHCALIUS.
Mcnapenue n xunenue

AOcCoIIOTHAS U OTHOCHTEIbHAs
BJIAKHOCTH BO3yXxa. HachleHHbIi
nap

Tsépnoe teno. Kpucraninueckue u
amopdubIe Tena. AHU30TPOIUS
CBOWCTB KpUCTANIOB. JKuakue
KpucTanibl. COBpeMEHHbIE MaTepHallbl

[InaBieHre U KPUCTAIIIU3ALIHS.
Y nenpHas TEIUIOTA TUIABICHHS.
Cyonumanms

YpaBHeHue TE10BOr0 OanaHca

DIEKTpU3aLMA Ted. DINCKTPUUCCKHH
3apsi. JIBa BU/IA SIEKTPHYCCKUX

https://m.edsoo.ru/ff0c6230

bubnauoreka [JOK
https://m.edsoo.ru/ff0c600a

bubnuoreka 1JOK
https://m.edsoo.ru/ff0c6938

bubnuorexa IJOK
https://m.edsoo.ru/fl0c6a50

bubnuorexa [JOK
https://m.edsoo.ru/ff0c63b6

bubnuoreka [JOK
https://m.edsoo.ru/ff0c64d8

bubnunoreka 1JOK
https://m.edsoo.ru/ff0c65f0

bubmuoreka LIOK
https://m.edsoo.ru/ff0c6708

buonmnoreka LIOK
https://m.edsoo.ru/ff0c6820

bubtnmuoreka 1HIOK
https://m.edsoo.ru/ff0c6bcc




46

47

48

49

50

51

52

53

54

3apsI0B

[IpoBOHUKH, TUINCKTPHKN U
TOJIYIPOBOHUKH. 3aKOH COXPaHEeHHsI
3JIEKTPHYECKOIO 3aps/ia

B3aumozeiictsue 3aps10B. 3aKoH
Kysiona. ToueuHbli 5/1eKTPUUYECKH A
3aps

HarnpskEHHOCTB 3JIEKTPHUYECKOTO
noss. [IpuHIMD cynepno3nuyn
ANEKTPUYECCKUX MOJICH. JINHUK
HanpsKEHHOCTH

Pabota cuI 371eKTpOCTaTHYECKOr0O
noJs. [lorenuman. Paznocts
[IOTEHLMAJIOB

[IpoBOAHMKHM U TUDIEKTPHKH B
3JICKTPOCTATUYECKOM IOJIE.
Jlyanexrpuyeckast MpOHHIIAEMOCTb

OnextpoémkocTh. Konnencarop

DNeKTpOEMKOCTh TIIOCKOTO
KOHJIEHCATOpa. DHEPTHs 3apsAKEHHOTO
KOH/ICHCATOPA

Jlabopatopnas pabota "H3mepenne
JIEKTPOEMKOCTH KOHIeHcaTopa"

[IpuHuun nelcTBUsI U NPUMEHEHUE
KOH/ICHCATOPOB, KOIMHPOBAILHOTO
amnrapara, CTpyHHOro npuHTepa.
DIEKTPOCTATUUECKAs! 3aIlMUTA.

buGnuoreka [JOK
https://m.edsoo.ru/ff0c6bbee

bubmumoreka 1HOK
https://m.edsoo.ru/ff0c6ced

Bbubmoreka IIOK
https://m.edsoo.ru/ff0c6df2

bubmoreka IIOK
https://m.edsoo.ru/f0c6 {00

bubtnuorexa LHOK
https://m.edsoo.ru/ff0c7018

bubanoreka LIOK
https://m.edsoo.ru/ff0c7126

bubnuorexa [JOK
https://m.edsoo.ru/ff0c72c0
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56

57

58

59

60

61

3a3zeMIiIeHHE YIEKTPONPHOOPOB

DIEKTPUYECKHIT TOK, YCIOBHUS €r0
cyiiecTBoBaHus. [10CTOSHHBIN TOK.
Cuna Toka. HanpsxeHue.
Conporusnenue. 3akon Oma s
y4dacTKa Iernu

[TocnenoBarenbHOe, NapamuielibHOE,
CMEIIAHHOE COETUHEHUE
npoBoAHUKOB. JlabopatopHas pabdoTta
«H3yueHune cCMEIIaHHOrO COSANHCHUA
PE3UCTOPOBY

PaboTta 1 MOIIHOCTE 3JIEKTPUYECKOTO
Toka. 3akoH [[xxoyns-Jlenua

3axkod OMa 14 [MOJIHOM (3aMKHYTO#)
anektTpudeckoi uenu. Koporkoe
3ambikanue. Jlaboparopuas pabora
«H3mepenne 3J1C ncrounuka Toka v
€ro BHYTPEHHEIO COIIPOTUBIICHUS»

DNeKTpOHHAsK TPOBOIMMOCTD TBEPIBIX
METaJIoB. 3aBUCHMOCTh
COIIPOTHUBIICHHS METAJIJIOB OT
TeMriepatypbl. CBepXIpOBOIUMOCTD

DIEKTPHUUYECKHUI TOK B BAKYyyMe.
CBOJHCTBA YJEKTPOHHBIX MMYyYKOB

[ToaynpoBoAHMKH, X COOCTBEHHAS
MpUMEcHas poBoAHMOCTb. CBOKCTBa
p—n-nepexoja. IoaynpoBoHUKOBBIC
npuOOpHI

0.5 bubnuoreka 1HOK
' https://m.edsoo.ru/ff0c 7410
bubnuoreka LHOK
https://m.edsoo.ru/ff0c7838
05 Bubaunoreka IJOK

https://m.edsoo.ru/ff0c7ae0

bubnmuoreka 1HOK
https://m.edsoo.ru/ff0c84ae




62

63

64

65

66

67

68

DNeKTPHUYECKHI TOK B pacTBOPax 1
pacruiaBax 3JeKTPOIHTOB.
DIeKTPONIUTHYECKAs TUCCOIHAIIHS.
DnexTponu3

DIeKTpHYECKUil TOK B razax.
CaMOCTOSATENBHBIN U
HECAMOCTOSITENbHbBIN pa3psa. MoHus.
[Lnazma

DneKTprU4ecKue npuoopsl 1
YCTPOHMCTBA U UX NPAKTHYECKOE
npuMeneHue. [IpaBnia TexHUKH
Oe3omacHOCTH

O6o0maromuii ypok
«DJICKTPOJTHHAMHKAY
Kourponbuas pabora 1o teme
«Inexrpocratuka. [locrosHusiii
aneKkTpudeckuil Tok. Toku B
Pa3IUYHBIX CPeIax»

PesepBHblii ypok. KoHTposibHas
paboTa o Teme "DieKTpoAuHaAMHKa"

PesepBHbiii ypok. O000MIAOMIMI YPOK
no temam 10 knacca

OBILEE KOJIMYECTBO YACOB 10
[TPOT'PAMME

68

bubnnoreka [IOK
https://m.edsoo.ru/ff0c82ba

bubauoreka [JOK
https://m.edsoo.ru/ff0c84ae

buonmnoreka IIOK
https://m.edsoo.ru/ff0c86fc

bubnuoreka 1JOK
https://m.edsoo.ru/fl0c88be

buGnunoreka [{OK
https://m.edsoo.ru/ff0c8a8a

bubmoreka IJOK
https://m.edsoo.ru/ff0c8ec56

bubmnoreka LIOK
https://m.edsoo.ru/ff0c8f6¢




11 KUIIACC

Ne

n/n

Tema ypoka

[TocTOSIHHBIC MarHUTBI U HX
B3aUMOACHCTBHE. MarHuTHOE MOoJI¢.
Bexrop MarauTHOM MHAYKUHH. JIMHUKA
MarHUTHOH WHIYKIHH

MarHuTHoe 1oJie NpoBOAHUKA C
TokOoM. OrnbIT DpcTesa.
B3zaumoielicrBue npoBoIHUKOB €
TOKOM

JlaGopatopnas pabota «l3yueHue
MarHuTHOTO TIOJIS KATYIIKH C TOKOM»

JlelicTBHE MarHuTHOTO T10JI51 HA
npoBoAHMK ¢ TokoM. Cuita Ammnepa.
JlaGoparopHas pabora
«UccneqoBanue nelcTBus
MOCTOSIHHOT'O MarHUTa Ha PamMKy ¢
TOKOM)

JleiicTBHE MarHUTHOTO TI0JIS Ha
IBVOKYIIYIOCS 3apsiKEHHYIO YacTHITY.
Cuna Jlopenua. PaboTa cuiibl
Jlopenua

DnekTpoMarHuTHas uHAyKuuA. [Totok
BeKTOpa MarHuTHOU uHaykuuu. IJ1C
HHIYKIIHHA. 3aKOH BHCKTPOMaFHHTHOﬁ

KoandecTBo 4acos

Bcero

Konrpoibnbie
padoThI

[IpakTnyeckne
padoThI

Hara

H3ydeHHs!

DJIEKTPOHHBIE
uu@ppoBbIe
o0pa3oBaTe/ibHbIE

pecypesl

bubnuoreka LIOK
https://m.edsoo.ru/ff0c9778

bubnuorexa LIOK
https://m.edsoo.ru/ff0c98fe

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

bubmuoreka LIOK
https://m.edsoo.ru/ft0c9ac0

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




11

12

13

14

naaykuuu Dapanes
JlaGoparopnas pabota
«MccnenoBanue siBJIeHHS
3JIEKTPOMArHUTHON MHIyKIINM»

HNunykruBnocts. SABnenue
camounaykiuu. JIC caMOMHIYKIIUH.
DHeprust MAarHUTHOT'O MOJIS KaTYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE I0J1€

TexHHYecKkne ycTporucTBa U UX
NPUMEHEHHE: TTIOCTOSIHHBIE MATHHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOIBUTaTEb,
YCKOPHTEIH 2JIEMEHTaPHBIX YaCTHI,
UHYKIITUOHHAS 11eYb

O0o0warommii ypok «MaruutHoe
nosie. DAEKTPOMArHUTHAS WHYKIHS

Konrponwnas pabota no reme
«MarnauTtHoOe nosne.
DNIeKTpOMarHuTHasE MHTYKITHS»

CB000/IHBIE MEXAHUYECKHE
konebanus. ['apmonudeckue
KoJieOaHus. YpaBHEeHHE
rapMOHHYECKUX KOJIeOaHHIH.
[IpeBpariienue sHepruu
Jlaboparopnas pabota
«HWccmenoBanne 3aBUCHMOCTH
Neproia Masbix KoseOaHMii rpysa Ha
HHUTH OT JUTHHBI HUTH U MAacchbl rpy3a»

Kounebarenbublii koHTYp. CBOOO/IHBIE

Bubnuoreka LJOK
https://m.edsoo.ru/ff0cal 50

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

bubnuorexa LIOK
https://m.edsoo.ru/ff0cab82

bubnuorexa LIOK
https://m.edsoo.ru/ff0cad58

bubnuoreka IJOK
https://m.edsoo.ru/ff0caf06

bubnuorexa LIOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

19

20

3J'leKTp0Mﬁl"HHTH bIC KOJ'IGEP&HHH B
WJIealbHOM K0J1e0aTeIsHOM KOHTYpE.
AHAJIOTHS MEKY MEXaHHYECKUMHU U
JIEKTPOMATHUTHBIMHU KOJICOAaHUSIMU

®opmyna ToMcoHa. 3aKoH
COXpaHEHUs SHEPIUH B UJICATILHOM
KoJiebaTesbHOM KOHTYpPE

[IpencraBnenue o 3aTyxaroLuX
Konebanusax. BeinyKaeHHbIe
MeXaHu4ecKHue Konaedanusa. Pezonanc.
BeiHyKI€HHBIE YIEKTPOMAarHUTHBIE
KoJiebaHus

[Tepemennblii Tok. CUHYCOM1aJIbHBIH
nepeMeHHbIH ToKk. MoutHocTs
MEPEMEHHOTI0 TOKa. AMITUTUTYAHOE U
JeiicTBYIOIIee 3HAaYeHHUEe CHIIbI TOKA U
HarpsKeHus

Tpancgopmatop. [IpousBoactso,
nepeaada u noTpedieHne
JNEKTPUYECKOHU SHEPTHHU

YCTpOHCTBO M NIPAaKTHYECKOE
NPUMEHEHHUE JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro ToKa,
JTUHHH 3JIeKTporepeaay

DKOIOTHYECKUE PUCKH MPHU
MPOU3BOJCTBE YIEKTPOIHEPIHH.
KynbTypa ncroab3oBanus
AJNIEKTPOIHEPIUHU B TOBCETHEBHOM
KU3HU

bubnuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

bubnuorexa [IOK
https://m.edsoo.ru/ff0cbb86

bubnuorexa [JOK
https://m.edsoo.ru/ff0cbd34

bubnuorexa LIOK
https://m.edsoo.ru/ff0cc324




21

22

23

24

25

26

27

28

29

30

Mexanudeckue BOJIHBI, YCIIOBHS
pacrpoctpanenus. [lepuon. CrxopocTh
pacrnpocTpaHeHUs U JJIMHA BOJTHBEI.
[TonepeuHsie U MPO0IBHEBIC BOJHBI

3ByK. CxopocTk 3ByKa. [ poMKOCTh
3Byka. Beicora Tona. TemOp 3ByKka

DJIeKTPOMAarHUTHBIE BOIIHbL, UX
CBONCTBa M cKopocTk. [lIkana
JICKTPOMArHUTHBIX BOJIH

anHIIHl'Ib] PaaroOCBiA3H H
TenesuacHuA. Passurue CpEacTB
cBA3H. Pagnonokanus

Kontposibnas padora «Konedbanus u
BOJIHBI»

[IpsMonuHeElHOE pacnpoOCTPaHEHHE
CBETa B OJIHOPOJHOM cpeje.
Toueunsrit nctounmk ceera. Jlyu
cBeTa

Orpaxenue cBera. 3aKOHbI
otpaxxeHus csera. [loctpoenue
U300paKeHUN B IJIOCKOM 3epKajie
[Ipenomnenue cera. llonnoe
BHYyTpeHHEee oTpaxenue. [IpenenbHblit
yTOJl MOJHOTO BHYTPEHHETO
OTpa)keHUs

JlaGoparopHas pabota «M3mepeHue
NoKasareJsis PEJTOMIICHHs CTEKJ1a»

JInuzel. [TocTpoenue uzobpaxeHuii B

bubmuorexa [JOK
https://m.edsoo.ru/ff0ccas4

bubauoreka [JOK
https://m.edsoo.ru/ff0cccOc

bubnuorexa LIOK
https://m.edsoo.ru/ff0ccfel

bubnuorexa LIOK
https://m.edsoo.ru/ff0cc6fR

bubnrnoreka [IOK
https://m.edsoo.ru/ff0cd350

bubnuoreka IJOK
https://m.edsoo.ru/ff0cd4e0

bubmuorexka LIOK
https://m.edsoo.ru/ff0cd 716

bubnuoreka LIOK
https://m.edsoo.ru/ff0cd67a

Bubimoreka LIOK




31

32

33

34

35

36

37

38

39

nmuH3e. Popmyrna TOHKOH JTMH3BL
VBenuueHue JTHH3EI

JlaGoparopnas pabora
«HccmenoBanue CBOUCTB
H300paKeHUi B JTMH3aX»

Hucnepcus ceera. C0KHBINH cOCTaB
benoro ceera. [Ber. JITabopaTopHas
pabora «HabmnroaeHue qucnepcuu
CBETa»

Hutepdepenuns ceera. JAndpakims
ceta. [ludpakuronHas pemeéTka

[Torepe4HOCTh CBETOBBIX BOJIH.
[Tonsipuzauus ceera

Ontryeckne npudOPeI U yCTPONCTBA U
yCIOBUS UX 0€3011aCHOr0 IPUMEHEHUSA

["paHU1Bl TPUMEHHMOCTH
KJacCHYecKoi MexaHukH. [TocTymaTsl
CTICHATEHON TCOPHH
OTHOCHTEJILHOCTH

OTHOCHTEIBHOCTH OJTHOBPEMEHHOCTH.
3amenneHue BpeMEeHH U COKpalleHHe
JJIAHBI

OHeprust ¥ UMIYJIbC PENIITUBHCTCKOM
gacTHilbl. CBA3b Macchl ¢ SHEPrueH U
UMITYJICOM. DHEPTHs TTOKOS
Konrponsnas padora «Onruka.

OcHOBBI ClIelHAIbHOU TEOpPHH
OTHOCHTCIIbHOCTH »

https://m.edsoo.ru/ff0cdd e

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

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

bubnuoreka LIOK
https://m.edsoo.ru/ff0cf862

bubmuoreka LIOK
https://m.edsoo.ru/ffOcfad?2

bubauoreka LJOK
https://m.edsoo.ru/ff0cfc68

bubnuoreka IJOK
https://m.edsoo.ru/ffOcf6f0




40

41

42

43

44

45

46

47

48

49

®oronsl. Dopmyna [Inanka. Dneprus
U UMITyJIbC POTOHA

OTkpbITHE M MCCIIEIOBAHNE
horosrddexra. OnwiThl A. T'.
Croserosa

3akonsl porodddexra. YpasHenue
Ditnmreiina s porosddexra.
«Kpacnas rpanuua» dporodrpdexra

Jasnenue ceeta. OmeiTe [1. H.
Jlebenera. XuMmuueckoe IeHCTBHE
CBETa

TexXHUYECKHE YCTPOHCTBA U
MPaKTUYECKOE MPUMEHEHHE!
boTornemenT, GoTogaATUHK,
coyiHeuHas OaTtapesi, CBETOIHO/]

Pemrenue 3amad mo teMe « INIEMEHTEI
KBAHTOBOM OIITHKA»

Moaens atoma TomcoHa. OTNBITHI
Pesepdopaa 1o paccessHHIO 0-94acTHII.
[Inanerapuas Mojaens aroma

[Toctynarte! bopa

W3ny4yenue u nornomeHne GoTOHOB
TIPH TIEpEX0/Ie aTOMa C OJTHOTO YPOBHS
JHEpPruu Ha Apyroi. Busabl criekTpos
Bonnogbie cBolicTBa yactull. BosHbl
ne bpoiins. KopnyckynspHo-
BOJIHOBOM Ayanu3m. ClIOHTAHHOE U

bubmuorexa [JOK
https://m.edsoo.ru/ff0cfe 16

butmuoreka [JOK
https://m.edsoo.ru/ff0ctfc4

bubnuoreka [IOK
https://m.edsoo.ru/ff0d015e

Bubnuoreka [IOK
https://m.edsoo.ru/ff0d04a6

bubnrnoreka [IOK
https://m.edsoo.ru/ff0d0302

bubnuoreka LIOK
https://m.edsoo.ru/ff0d091a

Bubnauoreka IJOK
https://m.edsoo.ru/ff0d0afa

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubmuoreka 1JOK
https://m.edsoo.ru/ff0d0ca&




50

51

32

53

54

55

56

BBLIHYKJEHHOE U3JIy4EeHHE

OTxpeiTHE pagnoakTHBHOCTH. OTBITHI

Pesepdopnaa mo onpenenenuio cocraBa

PaJIMOAKTUBHOT'O U3ITyUYeHHS
CaoiicTBa anbda-, bera-, ramma-
u3nydyenus. Bnusiaue
pPaJIMOAKTUBHOCTH HA KHUBBIE
OpraHU3MBbI

OTKpbITHE IPOTOHA U HEHTPOHA.
M3otonkl. Anbda-pacnan.
DIEKTPOHHBIN ¥ MO3UTPOHHBIN OeTa-
pacnaz. ["'amma-u3mydcHue

DHeprus CBsA3U HYKIOHOB B SiJIpE.
SAnepubie peakuuu. AaepHbii
peaktop. [IpoGiemsl, repcrneKTuBbl,
IKOJIOrHYECKHUE ACIIEKThI SIICPHOM
SHEPTETUKU

DneMeHTapHbIe YacTHIBL. OTKpBITHE
no3uTpoHa. Meroas! HabMIOACHUA U
perucTpaniy 3JIeMEeHTapHbIX YACTHIL.
Kpyraeiii cron «PyHaaMeHTalbHbIC
B3aumoaelicteud. EnuHcTBO
(huznYeCcKo KapTUHBI MUPa»

Bun 38é3anoro neba. Co3pesaus,
SPKUAE 3BE3/1bl, IJIAHETHI, KX BHAHNMOE
nBukenue. ConHeuyHas cucreMa

Connane. ComHeuHas akTHBHOCTb.
Hcrounuk 3neprun CouHia v 38€371

Bubnuoreka LJOK
https://m.edsoo.ru/ff0d0fd2

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

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

bubnuoreka LIOK
https://m.edsoo.ru/ff0d0e38




57

58

59

60

61

62

63

64

3BE3J1bI, X OCHOBHEIE
XapaKTEePUCTHKH. 3BE3/1bI TI1aBHOM
NOCIIeI0BATEeILHOCTH. BHyTpennee
cTpoeHHe 3BE3/1. COBPEMCHHBIC
MPECTaBIICHUSA O TIPOUCXOKIACHHH U
sBorouHH CollHLA U 3BE3]]

Muieunsiii [Tyt — nHama [Manakruka.
[Tonoxkenue u apuxkenue ConHLa B
[Manaxruke. N'anaktuku. YEpHbie
IBIPBI B sIJIpaxX raaakTHK

Bcenennas. Pazberanue rajakTuk.
Teopus Boasuioro B3priBa.
PenukToBOe H3TyueHHE.
MeraranakTuka

Heperennbie npobieMbl aCTpOHOMHU

Konrponbhas padora «3iieMeHTbI
ACTPOHOMHUU U aCTPODHU3UKM»

Ob6o0marommii ypok. Pomb Gusuku u
aCTPOHOMHH B SKOHOMHUECCKOH,
TEXHOJOIMYECKOM, COLIMANILHOM H
3THYECKO# cepax JesaTebHOCTH
YyeJIoBeKa

O06o0maromuii ypok. Posb u mecto
(hU3UKH ¥ ACTPOHOMHUHU B
COBPEMEHHOW HAY4YHOM KapTUHE MUpaA

O6o6marommii ypok. Posb
(usndeckoi Teopun B HopMHPOBAHHUU
MIPEICTaBICHUI O (PU3HYIECKO
KapTUHE MUpa



65

66

67

68

Ob6o6matomwmii ypok. Mecro
(u3n9ecKkoil KapTHHBEI MHpa B 00IIEM
pSy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTaBICHUIT 0 TPHpPOIE

Pe3epBHBIi ypoK. MarHutHoe rosie.
DJIeKTpOMarHuTHas WHIYKIUS

PesepBublit ypok. Ontuka. OCHOBBI
CHELHanbHON TEOPUH
OTHOCHTENBHOCTH

PesepHnelii ypok. KBanTOBas guzuka.

DJIEMEHTBI aCTPOHOMHH U
acTpopU3uKH

OBILEE KOJIMYECTBO YACOB 10
[TPOT'PAMME

68

bubnuoreka [IOK
https://m.edsoo.ru/ff0d 1784




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

®usuka. 11 knacc. bazoBblit u yriny0néunsii ypoBHu. Msikuies ['.51.,

byxosues b.b., Corckuit H.H. / ITox pen. [TapdentseBoit H.A.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA
®usuka. 11 xknace. Meroguueckoe nocodue k yueOnuky I'.5. Msakumesa, A.3.

CuHsKOBa

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET

http://school-collection.edu.ru/

[MognuncaHo
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Ctpenkosa A. B.
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