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HOACHUTEJBHASA 3AIIMCKA

[IporpaMmma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3zpaboTaHa Ha OCHOBE IOJIO)KEHUN M TpeOOBaHWI K pe3yJjbTaTam
OCBOCHHUSI OCHOBHOM 00pa3oBaTEeNbHON Mporpammbl, npenactaBieHHbIX B PI'OC
COO, a Ttakxke ¢ yuétom (enepanpHOM pabodeil MporpaMMbl BOCIUTAHUS H
KOHLENIMK TpenojaBaHus yuyeOHoro mpeamera «Pusnmka» B 00pa30BaTEIbHBIX
OpraHU3aIUAX Poccuiickoi Odenepannu, peanu3yoImx OCHOBHEIE
oOpa3oBaTeibHbIE IPOTPAMMBI.

Copepxanue mporpamMmbl MO (U3UMKE HAmNpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAy4YHOM KapTUHBI Mupa oOyuaromuxcss 10-11 xmaccoB mpu
o0ydyeHuu ux (pu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-/ESITEIIbHOCTHOTO
noaxona. Ilporpamma mno ¢usuke coorBercTByeT TpedboBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM M METANpEIMETHBIM pe3yibTaTam
oOy4YeHHusl, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTb pPEaTU3alUU MEKIPEIMETHBIX
cBA3ed (UBUKM C €CTECTBEHHO-HAYYHBIMM YYEOHBbIMH mpeameTamu. B Hel
ONPEIEISAIOTCS OCHOBHBIE L€JIM U3y4YeHUs (PU3MKU HA YPOBHE CPEIHEr0 OOIEro
0o0pa3oBaHusl, MJIAHUPYEMbIE PE3ybTaThl OCBOCHHS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTamnpeIMeTHbIC, TPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

o [JITAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIEC PE3yIbTaThl IO r0JIaM 00YUEeHHS;

e coziepkaHue yueOHoro mpenmMera «dusnka» mo rojgaM 00y4eHuUs.

®duzuka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPUPOAbI, BBICTyMas B
KayecTBE y4eOHOIo MpEeAMETa B ILIKOJIE, BHOCUT CYIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUU 00 okpyxatomiem mupe. LlIkonbHbIN Kype GU3HKH — CUCTEMOOOPA3YIOIIHIA
JUISL €CTECTBEHHO-HAYUYHBIX yU4E€OHBIX MPEAMETOB, MOCKOJIBKY (PU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB M SBJICHUM, H3y4aeMbIX XUMHEH, Ouojoruei,
dbuzmyeckoir reorpaduet W acTpoHomueu. Mcmonp3oBaHME UM AKTUBHOE
OpUMEHEHHE  (PU3MUEeCKHX 3HAHMM  ONpeneNsieT XapakTep H  pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJYYEHUs HOBBIX MAaTEpPHAIOB C 3aJaHHBIMU CBOWCTBAMHU WM JPYTHX.
W3ydyeHne (U3MKM BHOCUT OCHOBHOM BKJaX B (OPMUPOBAHUE €CTECTBEHHO-
HAayYHOW KapTUHBI MHpa oOydaromuxcs, B (pOpMHUPOBAHUE YMEHHHM MPUMEHSTH
HAYYHBI METO]T O3HAHMSI IPU BBITMIOJIHEHUU UMH Y4€OHBIX HCCIIEIOBaHUI.

B ocHoBy Kkypca ¢usuku nns ypoBHS cpeaHero oOiero oOpa3oBaHUs
NOJIOKEH psAI WAEH, KOTOpPbIE MOYKHO pacCMaTpuBaTh Kak IPUHLUIIBI €ro
OCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypC SBISAETCS JIOTHUYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepraj U3 BCEX pa3iesioB (GU3HMKHU, BKIIOUAET KaK
BOMPOCHI KJITACCUYECKON, TAK M COBPEMEHHON (DU3UKH.

Hoesa cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (QU3HKU
o0bequHEH BOKpPYr GU3MYECKUX Teopwil. Bemymmum B Kypce  sBISETCS
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTe€puH, BEUIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzanusi npeamnojaraeT HCHOIb30BaHUE
TYMaHUTAPHOTO TMOTEHIMANa (PU3NUECKOW HAyKU, OCMBICICHUE CBSI3U Pa3BUTHS
bu3ukn ¢ pa3BUTHEM OOIIECTBAa, a Takke C MHUPOBO33PECHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU MPOOJIEMAMH.

Hoess  npuxnaounou  Hanpaenennocmu. Kypc (usuku mnpenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHUYECKHX M TEXHOJOTMUYECKHUX MPHUIIOKEHHIM
M3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes osxonocusayuu peamusyeTrcs TMOCPEACTBOM BBEICHUS 3JIEMEHTOB
CoJlepKaHUs, TIOCBSMIEHHBIX OSKOJOTHMYECKMM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTHH, a TakkKe OOCYKICHHS
po0JIeM PalMOHATIBLHOTO TIPUPOJIOTIOIB30BAHUS U DKOJIOTHICCKOM 0€30IMacHOCTH.

CtepXHEBBIMU dJIEMEHTAMU Kypca (U3WKH HAa YPOBHE CpPETHEro OOIIero
oOpa3zoBaHusl SBIAIOTCS (Quznueckue Teopuu ((popMUpPOBAHUE TMPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (HPU3UIECKON TEOPUH, POIH (PyHIaMEHTAILHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX IPEJACTABICHHSIX O TPHUPOAC, TPaHMIIAX
MPUMEHUMOCTH TEOpUM, ISl OMHCAHUS EeCTECTBEHHO-HAYYHBIX SIBJICHUN U
MPOILIECCOB).

CHUCTeMHO-ICSITEIPHOCTHBIN TONX0J] B Kypce (DU3UKH pean3yeTcs Mpexe
BCEro 3a CYET OpraHM3aIlii SKCIECPUMEHTAIBHOW JESITCIIBHOCTH O0YyYarOIIUXCH.
Jlns  Ga3oBOro ypoBHS Kypca (U3UMKM — OTO HCHOJb30BAHUE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U JIaOOpaTOPHBIX pabdoT,
KOTOpBIC B IMporpamme 1o (pusnke oObeAMHEHBI B OOIIUH CIHCOK YYCHHYCCKHUX
MpaKTUYECKUX padoT. BrimeneHue B ykazaHHOM IepedHe JTabopaTopHBIX padorT,
MPOBOJMMBIX  JUIsl KOHTPOJII W OIEHKH, OCYIIECTBISACTCS yYaCTHHUKAMU
0o0pa3oBaTEIBLHOIO Mpollecca HUCXOAs U3 OCOOCHHOCTEW TIJIaHUPOBAaHUS U
ocHameHuss KaOuHera ¢us3uku. Ilpm sToM obecrneunBaeTcss OBIAJACHUC
OOyYarONIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (U3UYECKUX BEJIWYMH W TIOCTAHOBKY OIIBITOB II0 IPOBEPKE
MIPEIOKCHHBIX THITOTES.

bonbimoe BHMMaHWE yIenseTCs PEIICHUI0 PacYETHBIX M KaYeCTBEHHBIX
3amau. [Ipu sToM st pacu€THBIX 3a/7a4 MPUOPUTETOM SBIISIFOTCS 3aJla4Ml C SBHO
3aJIaHHON (PU3UYECKON MOJIEIBIO, TTO3BOJISIONTNE IPUMEHATh U3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zjiesia Kypca, TaK U WHTETPHUPYS 3HAHUSA W3
pa3HbBIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 3aJIaHUS Ha
OOBSCHEHHE TPOTEKAHUs (DU3UYCCKUX SIBICHUH M TPOIECCOB B OKPYXKAIOMIEH
KU3HH, TpeOyronme BbIOOpa (PU3WYECKONW MOJENTH Il CUTYallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ T1peboBanmsmMu DI'OC COO k wmaTepuaabHO-
TEXHHUYECKOMY OOecrneueHnto y4eOHOro mpoiecca 0a30BbIi ypOBEHb Kypca
(U3MKH Ha YPOBHE CPETHEro 001Iero 0Opa3oBaHus T0JKEH U3YdaThCsl B YCIOBHAX
MpeAMETHOr0 KaOuHeTa (DU3UKU WM B YCJIOBHMSIX MHTETPUPOBAHHOTIO KaOWHETa
MPEeIMETOB €CTeCTBEHHO-HAYYHOro IuKiIa. B kabuHere (GU3MKH JOJDKHO OBITH
HEOO0X0oIUMOe JabopaTopHOE OOOpYJIOBAHME Il BBITIOJIHEHHUS YKa3aHHBIX B
mporpamMme 1o (pu3uke y4eHWYECKHX MPAKTHUYECKUX padOT U JIEMOHCTPAIIMOHHOE
o0opy0oBaHUE.

JleMOHCTpallMOHHOE  000pyaoBaHHe (OPMHUPYETCS B COOTBETCTBUHM C
MPUHIIUTIOM MHWHHMAJIBHOW  JIOCTAaTOYHOCTH W OOECIeYMBaeT TIOCTAaHOBKY
MEPEUYNCIICHHBIX B TIporpaMme 1o (U3UKE KIIOYEBBIX JAEMOHCTpAIUi s
WCCJICIOBAHMSI ~ M3yYaeMbIX  SIBJICHHM W  TPOILECCOB, OMIUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopatopHoe 0O0OpyIOBaHHE [JiI YYCHUUYECKHX MPAKTHYECKUX padboT
dbopMHpyeTCS B BUIE TEMAaTHYECKHX KOMIUIEKTOB M OOECIEYMBACTCS B pacuére
OTHOTO KOMILJIEKTa Ha JABYX oOOyd4arommxcs. TeMaTHndecKue KOMIUICKTHI
71a00paTOPHOTO OOOPYAOBAHUS JIOJDKHBI OBITH TMOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHWN AHAJIOTOBBIX M HHU(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
MU3MEPUTEIILHBIX CUCTEM B BUJIC IIU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISTFOTCS:

e bopMupoBaHME WHTEpeca W CTPEeMJICHHsS OOy4JalomuXcs K HayYHOMY
M3YYEHUIO TIPHUPOMBI, PA3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN;

e PA3BUTHE TPEJCTABICHUNA O HAYYHOM METOJE MO3HAHUS M (POPMUPOBAHUE
MCCJIEIOBATEIIHCKOTO OTHONICHHSI K OKPYKAIOIIM SIBIICHUSIM;

o hopMHupOBaHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3y4CHHUS OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH,

e bopMupoBaHMEe yMEHUH  OOBSACHATH SBICHHUA C  HCIOJb30BaHUEM
(U3UYECKUX 3HAHUN U HAyYHBIX JOKA3aTEIbCTB;

e popMupoBaHUE TpPEACTABICHUN O pPOIU (PU3KUKH ISl Pa3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTKeHHE ATUX Iee 00eCTeunBaeTCsl pelIeHHEeM CISAYIONINX 331a4 B

mpoliecce u3ydeHus Kypca (M3MKA Ha ypOBHE CPEAHETO 00IIero 00pa3oBaHums:



e MPUOOPETEHNE CUCTEMBI 3HaHUM 00 00IMMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOUAs MEXaHWKY, MOJEKYJSIPHYIO (HU3HKY,
AIIEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e bopMHupOBaHME YMEHH MNPUMEHSITh TEOPETHUYECKHUE 3HAHMS 1S
OOBbsICHEHUSI (PU3UYECKUX SBICHUM B TMPHUPOAE U IS TMPUHATHUS
NPAKTUYECKUX PEIICHUN B MOBCETHEBHOM JKU3HU;

¢ OCBOEHHE CIIOCOOOB pEUIeHUs pa3IUYHbIX 3aJad C $BHO 3a/JlaHHOU
¢du3nUecKkol MoOJENblo, 3aJad, MOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3anue (pU3NUECKOil MOJIeNH, aIeKBaTHON YCIOBHUSM 3a/1a4u;

e IOHUMaHUE (U3HUECKUX OCHOB U TMPUHIUIIOB JEHUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTMUYECKUX MPOILECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeny;

¢ OBJIQJICHUE METOJAaMU CAMOCTOSITEIbHOTO IUTAHUPOBAHMUSI M TPOBEICHUS
bu3NUeCKUX SKCIEPUMEHTOB, aHAJIM3a W MHTEpPIpeTaluyd HHPOpMAaIuH,
onpeaeeHus JOCTOBEPHOCTH MOTYYEHHOTO pe3yJsibTaTa;

e CO3JJaHUE YCJIOBUM Ui PAa3BUTHUS YMEHUM IPOEKTHO-UCCIENOBATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE CpPEIHEro OOIIETro
oOpazoBanust otBoauTca 136 vacoB: B 10 knacce — 68 yacoB (2 yaca B HENEIIO), B
11 xnmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipepnaraempiii B mporpamme 1o (U3MKE MepedyeHb JIabopaTOPHBIX MU
MPaKTUYECKUX pPAOOT SIBISETCS PEKOMEHJOBAHHBIM, YYUTEIb JI€JAaeT BHIOOD
NpOBEJICHUS J1a0OpaTOPHBIX pPabOT M OMBITOB C YYETOM HWHIMBUAYATbHBIX
0COOEHHOCTEH 00yJarommxcsl.



COIEPKXAHUE OBYUYEHUA
10 KITACC

Paszpnen 1. ®usuka 1 MeTOAbI HAYYHOT'O NIO3HAHUS

®dusnka — Hayka O Inpupoje. HaydyHble METOIBI MO3HAHUS OKPY’KAIOIIETO
mupa. Ponp skcnmepumeHTa M TEOpUM B NPOLECCE IIO3HAHUSA IPUPOJBL.
DKCIEpUMEHT B (pU3MKeE.

MonenupoBanue ¢u3nuecKux SBICHUN U mpoueccoB. HaydHble rumoresbl.
duzuyeckne 3aKOHbBI U TEOpUU. |'paHHIIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBHS.

Ponp u mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MUpa, B IPAKTUYECKOUN IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

Ananoroele W LU(QPOBBIE H3MEPUTEIbHBIE NPUOOPBI, KOMIIBIOTEPHBIE
JATYUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOpPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKHM, MX IPOEKUHWH HA OCH CHUCTEMBI KOOPAMHAT.
CrnoxeHue nepeMeleHUi U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PABHOYCKOPEHHOE MNPSIMOJUHEHHOE ABMWXeHHe. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOpPOCTH, YCKOPEHHs, NYyTH U IEPEMEIICHHS
MaTepHaJIbHOW TOYKH OT BPEMEHHU.

CBoOoaHOE TIasieHue. Y CKOpEHHE CBOOOTHOTO TTaJICHUS.

KpuBonunennoe  nBuxeHue. JIBykeHME  MaTEpUaIbHOM  TOYKM 11O
OKPYKHOCTH C MOCTOSSHHOW MO MOJAYJII0 CKOPOCTBIO. YTJIOBAsI CKOPOCTh, TUHEWHAs
ckopocTb. [lepuon u yactora obpamenus. LleHTpocTpeMUTENEHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA W TNPAKTHUYECKOE IPUMEHEHHUE: CIHIOMETP,
IBUKEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIE NTEpEIavn.

Jlemoncmpayuu
Mogenb cuctembl OTCUETA, WILIIOCTPAIUMs KUHEMATHYECKUX XapaKTEPUCTUK

JBUKEHUS.
[IpeoOpa3zoBaHne IBUKEHUI C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmionenne ABMKeHUsA Tena, OPOIIEHHOTO MOJ YIJOM K TOPH30HTY H

TOPU30HTAJIBHO.



N3mepenune yckopeHHs CBOOOJHOTO MaJeHMSL.

Hanpasnenue ckopocTy IIpu ABMKEHUU O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenne HepaBHOMEPHOIO IBUKEHUS € LIEJIBIO ONPEIEIICHNS] MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHWS MEXKIy NyTSIMH, NPOWICHHBIMH TEJIOM 32
IIOCJIEIOBATEIbHBIE PABHBIE IIPOMEKYTKH BPEMEHM IPU PABHOYCKOPEHHOM
JBWKCHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune nBMKEHHUS IAPUKA B BA3KON KUAKOCTH.

N3yuyeHue ABMKEHUS TeNa, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOcTH  [ammmnes. IlepBeid  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosuniviu cui. Bropoii 3akon HeroToHa
JUIs MaTepUanbHON Touku. Tpetnit 3akoH HeroTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuma Ttsxectu. IlepBas kKocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenust (1mokos, CKoJbxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduuuent tpeHus.
Cuita conpOTUBIICHUSI IPU IBUKEHUU TEJIa B )KUJIKOCTH WM rase.

[TocTynarenbHOE U BpalaTelbHOE ABMKEHUE a0COIOTHO TBEPIOTO TENa.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpameHus. [lnedo cumnbl. YcimoBus
paBHOBECHUS TBEPIOTO TEA.

TexHuyeckre yCTpPOMCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOITUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBNeHNE UHEPIUU.

CpaBHEeHME Macc B3aMMOAECHCTBYIOIINX TEI.

Bropoi1 3akon HeroToHa.

Hsmepenue cu.

CiioxeHune CuiL.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT Ae(OopMaliii.

HesecomMocTs. Bec Tena npu yCkOpeHHOM NOAbEME U NaJCHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUSI U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. BuabipaBHOBeCHS.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomuwl

N3yuenune nBuxeHus Opycka mo HaKJIOHHOM INIOCKOCTH.



Hccnenoanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MIPYKUHE U
pPE3MHOBOM 00pa3siie, OT uX Jaedopmariuu.

HUccnenoBanue ycnoBUil paBHOBECHS TBEPAOrO TeEla, HUMEIOLIETO OCh
BpaIllCHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHukKe

NMnynbc MarepuanbHOM TOYKM (Tela), CUCTEMbl MaTEPHAIbHBIX TOYEK.
NMnynbe cUJIbBl M1 U3MEHEHUE HMITYyJbca Tella. 3aKOH COXPAHEHUSI UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabora cuiibl. MOIIHOCTH CUITBL.

Kunernueckass sHeprusi marepuainbHOM TOuku. TeopemMa 00 U3MEHEHUH
KUHETUYECKOUN YHEPTUU.

[TorenunanbHas DHEPTHUSL. [TorennumanbHas DHEPIUs YIIpYyro
neopMuUpoBaHHONW  MpyXWHBL.  [loTeHIManbHas  dHEprus  Tena  BONHM3U
MTOBEPXHOCTHU 3€MIIH.

[ToreHnManbHble U HENOTCHIHUAIbHBIE  CHJIBIL. CBsi3p  paboOTHI
HEMOTEHIMANBHBIX CHJI C U3MEHEHHEM MEXAHUYECKOW SHEPrUU CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE PUMEHEHUE: BOIOMET, KOTIED,
NPYKUHHBIN MUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHME.

[Tepexo MOTEHIMAILHON YHEPTUN B KHHETHUECKYIO U 0OPATHO.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3ydenune abCOIIOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

Uccnenosanue cBsi3u padOTHI CUJTBI C UBMEHEHUEM MEXAHUYECKON SHEPIUU
TeJa Ha IPUMEPE PACTSKEHHS pE3UHOBOTO JKI'yTa.

Paznen 3. MoJsekyJsipHasi Gu3uMKa 1 TEPMOJIMHAMHUKA

Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU U MX OMNBITHOE
o0ocuoBanue. bpoyHoBckoe nBwxkenue. Huddys3us. Xapaktep ABMKECHUS WU
B3aMMOJECHUCTBUS YACTUL BemecTBa. MoOJenn CTpPOCHUS Ta30B, XUJIKOCTEU H
TBEPJBIX TeN U OOBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojieniell. Macca u
pa3Mepsl MoJiekyi1. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u €€ uzmepenue. [llkana remneparyp
Llenbcus.



Mopens  upeanbHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOpPUHU HJeaTbHOTO Ta3a. AOCONIOTHAs TeMmIiepaTypa Kak Mepa
CpEIHE KHHETUYECKOM JHEPruy TEIUIOBOrO ABMXKEHWA dvactul rasa. [llkama
temneparyp KenbBuna. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH JlansToHa. M30mpoieccsl B WICAIBHOM Ta3e ¢ MOCTOSIHHBIM KOJIHMYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHHE H30IMPOILIECCOB: H30TEpPMa, H30X0pa,
nu3ooapa.

TexHuueckre YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE. TEPMOMETP,
O6apomerp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIONINE JTUCKPETHOE CTPOEHUE BEIIeCTBa, QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OnbiThl 110 MU PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita LlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aMMOJECHUCTBUS.

Mojenb, WILTIOCTpUpYIOIIasl IPUPOY AABJICHUS ra3a Ha CTEHKHU COCY/a.

OnbITel, WUIFOCTPUPYIOIIME YPABHEHHUE COCTOSIHHUS HJACAIBHOIO TIa3a,
M30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

OnpeneneHue Macchbl BO3AyXa B KJJACCHOM KOMHATE HA OCHOBE U3MEPEHUN
00bEMa KOMHATHI, TABJICHHS M TEMIIEPATyPhl BO3/TyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXY ITapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxu

TepMoanHaMuueckas cucreMa. BHyTpeHHss SHEprUsi TEPMOAMHAMUYECKON
CUCTEMBI U crIocOObI €€ u3MeHeHus1. KoauyecTBo TemioThl U paboTta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  MACANbHOTO  rasza.  Buael  Temionepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIUSI, U3JIy4eHUE. Y IeJIbHAsA TEIUIOEMKOCTh BELIECTBA.
KonnyecTBo TemnoTsl pu Tenonepenaye.

[Tonsitue 00 ammabatHOoM mporecce. [lepBbiii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHre mepBOro 3aKoHa TEPMOAMHAMUKK K H3omporeccam. ['paduueckas
MHTEpHIpeTanus paboThl rasa.

Bropoii 3akoH TepMoauHaMuki. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TemnoBble  mammHbl.  [IpuHOUMOBI  AEWCTBUSA ~ TEIUIOBBIX  MAILWH.
[IpeoOpa3oBanusi HHEPrMU B TEIUIOBBIX MaimnHaxXx. KoadduimeHt moae3Horo
nercTBus TeruioBod MammHbl. [{ukn KapHo m ero ko3(p@UIMEHT IOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JBHUrareib
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

WN3meHeHue BHYTpEHHEH SHEpPIUM Tella MPU COBEPUIEHUU pPaOOTHI: BBLUIET
MpoOKM W3 OYTHUIKM TOJA JCHCTBHMEM CKAaTOTO BO3AyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOEMOHCTPALIMS).

N3meHeHnue BHyTpEeHHEH sHeprun (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OnpiIT 1o aanmabaTHOMY pacCIIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOrHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTaTeIs.

Yuenuueckuiui sxcnepumenm, nabopamopnvie pabomol

N3mepenne yaenbHON TEIIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoont

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u xurnenue. AOCONIOTHAS U
OTHOCHUTENbHASA BIAXKHOCTh BO3AyXa. HacelmieHHBIM nap. YaenbHas TemuoTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHHS OT 1aBJICHUSI.

Tsépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHS CBOHCTB
kpuctamuioB. JKunkue kpuctauibsl. CoBpeMeHHble MaTepuainbl. [linaBieHue wu
KpucTayuizamnus. Y aenbHas TersioTa miasienus. Cyonumarusi.

VYpaBHeHue TersIoBoro OanaHca.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H

ICUXPOMCTP, KAJIOPUMCETP, TCXHOJIOI'MU IMOJIYUCHHA COBPCMCHHBIX MATCPHAJIOB, B
TOM 4YHMCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOIHH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX MapOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUMU.

Croco0bl M3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MIIABJIEHUSI KPUCTAIUIMUECKOTO BEILIECTRA.
JleMOHCTpanust KpuCTauioB.

Vuenuuecxuii sxcnepumenm, rabopamopHwle pabomuol

N3MepeHne OTHOCUTENBHOM BIaKHOCTH BO3/TyXa.

Pa3znen 4. DieKTpoAMHAMMKA
Tema 1. Inekmpocmamuxa
OnekTpuzanus Tel. OJNeKTpuyYeckuid 3apsa. JIBa Buga 3IEKTPUUYECKHUX
3apsiioB. [IpOBONHMKHU, TUAIEKTPUKUA W MOJYNPOBOJHUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHbIN 3JIEKTPUUYECKUIA 3apsi/l.
OnekTpudeckoe rmone. Hanpspk€HHOCTh  dnekTpudeckoro moiid.  [IpuHimn



CYyHEPHO3ULINH JICKTPUUECKUX IO, JINHUM HANPS)KEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaGora cunm  anekrtpoctatmdeckoro  mois.  Ilorenmman.  Pa3HocTh
MOTCHUMAJIOB. [IpOBOJHMKM W JOHAIEKTPUKA B JIIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpruyeckas MpOHULAEMOCTb.

OnekTpoémkocTb. Konaencarop. DneKTpoEMKOCTh MIIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: SIIEKTPOCKOIL,
AIEKTPOMETP, DJICKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE DIICKTPONPHOOpPOB,
KOHJIEHCATOp, KOIMMUPOBAJIBHBIN aniapar, CTPYUHBINA IPUHTEP.

Llemoncmpayuu

Y CTpONCTBO U MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3aumopaencTBre Ha3JIEKTPU30BAHHBIX TEJL.

DIEKTpUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUJIOCKOIO KOHAEHCAaTOpa OT IUIOLIaI1
IUIACTUH, PACCTOSTHUSA MEXKIY HUMU U JUBJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepenue 3meKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
Uctounuku Toka. Cuna Toka. ITocTOSTHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEeTu.

DNEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHBJIECHUE BEIECTBA.
[TocnenoBarenbHOE, MapalIebHOE, CMEIIAHHOE COCIMHEHUE IPOBOJHUKOB.

Pabota onektpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomHocTh
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJBHUKYIIAsl CUJIA U BHYTPEHHEE COMPOTUBIIEHUE UCTOYHUKA TOKA.
3akon Oma i OJHOM (3aMKHYTOM) 2yieKTpudeckoi 1enu. KopoTkoe 3aMbIkaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAIIIOB OT TeMIlepaTypbl. CBEpXNpPOBOIUMOCTb.

DNEeKTpUYEeCKU TOK B BakyyMe. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOHUKH. CoOctBeHHass U MPUMECHAsT  MPOBOJUMOCTD
MOJIyIIpOBOHUKOB. CBOiCTBA p—n-niepexoaa. [1omynpoBoIHUKOBbIE TPUOOPHI.

ONeKTpUYecKuidi TOK B  pacTBOpax H  paciuiaBax  dAJIEKTPOJUTOB.
DIIEKTPOIUTAYECKAS] AUCCOUHNAMS. DIEKTPOJIN3.



OnexTpuyeckuid TOK B raszax. CamMOCTOSATENBHBIM M HECAMOCTOSTEIIBHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckue yCTpOMCTBA W NPAKTHYECKOE MNPUMEHEHHE: aMIEpMETD,
BOJIbTMETP, pPEOCTaT, HCTOYHUKM TOKa, BJEKTpPOHArpeBaTeibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN IO,
TEPMUCTOPHI U POTOPE3UCTOPBI, IOITYIPOBOAHUKOBBIN MO, TAJIbBAaHUKA.

Llemoncmpayuu

M3Mmepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTDH COIPOTHUBJICHUS LWIMHIPUYECKUX IPOBOJHHUKOB OT JJIMHBI,
IJIOIIAH TIOTIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOe COeIMHEHHE TPOBOIHUKOB.

[IpsmMoe wu3MepeHue dIIEKTpoABHKYyIIed cuibel. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUSI METANIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 2IIEKTPOIUTOB.

Hckposoit pa3psaa ¥ TpOBOAMMOCTB BO31yXa.

OnHOCTOPOHHSSA IPOBOAUMOCTD THO/A.

Vuenuueckuu sxcnepumenm, nabopamophvie pabomoi

N3yuyeHne cMEmaHHOIO COEIMHEHNS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Ha6mronenue anextponmsa.

MexnpeaMeTHble CBA3H

Nzyuenne kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce ocyliecTBIsETCS ¢
Y4ETOM COAEPKATENBHBIX MEKIIPEAMETHBIX CBS3€H C KypCaMHM MaTE€MaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nousimusi, CBA3aHHbIE C W3YYEHHUEM METOJIOB HAy4YHOIO
MO3HAHUS: SBJICHUE, HAY4YHBIA (akT, TUroTe3a, (u3nueckas BEIUYMHA, 3aKOH,
Teopusl, HaOJIIOJEHHE, IKCIIEPUMEHT, MOJIETIUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHUe CHUCTEMbl YpaBHEHUM, JWHEHHass QyHKIUS,
napaboiia, runepoosua, X rpaukd U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKIIMH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IIPOECKLIMH HA OCH KOOPJAMHAT, CII0KEHNUE BEKTOPOB.

Buonocus: mexannyeckoe ABMXKEHHE B XKUBOU npupone, nuddysus, ocMoc,
TEII000MEH JKMBBIX OPTaHU3MOB (BHJIbI TEILIONEpPEau, TEIJIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOMCTBA TBEPBIX TEII, KUIAKOCTEU U



ra3oB, JIEKTPUUYECKHE CBOMCTBA METAILJIOB, SJIEKTPOJIUTUYECKAS TUCCOLUALINSA,
raJibBaHUKA.

I'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHHE IBUXKEHUN C HMCHOJIb30BAHHUEM MEXAHHU3MOB,
y4€T TpEeHUsT B TEXHUKE, NOJAIUIUITHUKH, HCIIOJIb30BAHHE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKe (pakera, BOAOMET W JAPYrHe), ABUTATElb BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTHUU
MOJIyYEHUSI COBPEMEHHBIX MAaTE€pUajoB, B TOM YHUCJIE€ HAaHOMAaTEpPUAIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTaTUYECKasl 3allliTa, 3a3eMJIEHHE AJIEKTPONpUOOpOB,
KCEpOKC, CTPYMHBIH IIPUHTED, AJIEKTPOHArPEBATEIbHBIE puOOpHI,
ANIEKTPOOCBETUTENbHBIE MPUOOPHI, TaIbBAHUKA.

11 KJIACC

Pa3znen 4. DiieKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[ToctrostHHBIE ~ MarHuTHL.  B3auMoaelcTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bekrtop marHuTHOM wuWHAYKUMH. I[IpuHiun cynepno3unuu
MAarHATHBIX NOJIeW. JIMHMKM MarHuTHOM MHAYKIMHU. KapTuHa JMHUN MarHMTHOMU
MHJIYKIIMU TIOJISI HOCTOSIHHBIX MarHUTOB.

MaruutHoe 1OJ€ NpPOBOJHHMKA C TOKOM. KapThHa JWMHHMI WHAYKUUU
MAarHuTHOTO TOJIA JJIMHHOTO MPSIMOTO MPOBOJHUMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IPOBOJHUKA, KaTyIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoneictBrue npoBOIHUKOB C
TOKOM.

Cuna Amriepa, e€ MOJyJIb U HallpaBJICHUE.

Cuina JlopeHnua, e€ MoAyJb U HanpaBlieHHe. J[BUxkeHUE 3apsSyKEHHOW YaCTHIIbI
B OJIHOPOJAHOM MarHuTHOM mnoJje. Pa6ora cunbl Jlopenna.

SIBneHne 3NEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MarHUTHOU
MHJYKIUU. OJIEKTPOJBHKYIAsi CUjJla HWHIYKIUU. 3aKOH SJEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe 3ieKkTpudecKkoe ImoJsie. OJNEKTPOABHKYINAS Cuila WHIAYKUUU B
IIPOBOJIHUKE, IBHKYIIEMCS TIOCTYNIATENBHO B OJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenna.

NHaykTMBHOCTb.  SIBJIIGHME CaMOMHAYKLUMHU. OJEKTPOABMKYIIAS  CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIeKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpoWcTBA M MPAKTHYECKOE MPUMEHEHUE: IOCTOSIHHBIC
MAarHuThbl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO IyYKa MAarHUTHBIM TTOJIEM.

JIuHMYM UHAYKIIUA MarHUTHOTO MOJIA.

B3auMopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHON UHIYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTb AJIEKTPOJBUKYIIEH CHIIBI UHAYKIIUU OT CKOPOCTHA U3MEHEHHUS
MarHuTHOTO IIOTOKaA.

SIBrIeHUE CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue nelicTBYSI TOCTOSSHHOTO MAarHUTa Ha paMKY C TOKOM.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Pa3nea 5. Kosed0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMACHUMHbIE KONEOAHUA

KonebGarenbHas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KosieOaHUS.
["apmonnueckue kosnebanus. Ilepuon, yacrora, aMmmMTyaa U ¢asza KosueOaHM.
IIpyXMHHBIM MasATHUK. MaremMaTUYeCKU MAasTHUK. YpPaBHEHUE TapMOHUYECKHUX
koneOanuii. [IpeBpaiienne sHeprun Mpu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbnpiii koHTYp. CBOOOIHBIE S3JEKTPOMArHUTHBIC KOJICOAHWS B
UJCAIBHOM KOJICOATEIbHOM KOHType. AHAIOTHUS MEXAYy MEXaHUYECKUMHU MU
AJIEKTPOMAarHUTHeIMU KosieOaHusiMu. @Popmyna TomcoHa. 3akoH COXpaHEHUs
SHEPrUM B UJICATHHOM KOJIE0ATEIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaronux KojeoaHusx. BeiHy ) 1€HHbIE MEXaHUYECKUE
KoJjebanus. Pezonanc. BeIHYX/I€HHBIE 3JIEKTPOMarHUTHbIE KOJICOaHUsI.

Ilepemennbiii  TOK. CHHYyCOMJANBHBIA NEPEMEHHBIA TOK. MONIHOCTH
IIEPEMEHHOI0 TOKa. AMIUIMTYAHOE M JEHUCTBYIOUIEE 3HAYECHUE CHIIBI TOKA M
HaIpsKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE DIEKTPUUECKON
SHEPIrur. DKOJIOTMYECKUE PUCKU NPH MPOU3BOJACTBE AEeKTposHepruu. KynpTypa
UCII0JIB30BAHUS MIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHn4eckre yCTpOMCTBAa U MPAKTUUECKOE TPUMEHEHHE: IIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KOJI€OATETHHOW CHUCTEMBI (NMIPYXUHHBIN WIH
MaTEeMaTUYECKH MasiTHUK).



Habmronenue 3aryxaromux KojieOaHHi.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Ha6nronenue pe3onanca.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumnorpaMMsl (3aBUCUMOCTH CHJTBI TOKA U HAIIPSKEHUS! OT BPEMEHH) [T
AJIEKTPOMAarHUTHBIX KOJIEOaHUI.

Pe3oHanc mnpu 1OCIENOBAaTEIbHOM COEIWHEHUN PpE3UCTOpa, KaTyIIKU
MHAYKTHBHOCTH U KOHJEHCATOPA.

Mopeinb TMHUY 3JIEKTPOIEPENAUN.

Yuenuueckuu sxcnepumenm, rabopamopuvie pabomoi

HccnenoBanue 3aBUCMMOCTH TIEPHUOIa MaJIbIX KOJIEOAHUM Tpy3a HA HUTHU OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanne NEpEeMEHHOr0 TOKa B IENM U3  MOCIEAOBATENIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMACHUMHbLIE B0JIHbL

MexaHnuueckue BOJIHBI, YciaoBUsl pacnpocTpanenus. Ilepumoa. CkopocThb
pacnpocTpaHEeHUs] W JJuMHA BOJIHBL. [lomepeuHble M MPOJOJIbHBIE BOJIHBI.
WuTepdepentus u qudpakius MEXaHUYECKUX BOJH.

3Byk. CxopocTh 3ByKa. [ poMkocTh 3ByKka. Beicota Tona. TemOp 3ByKa.

DJEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS U3IYYEHUSI 2JIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anektpoMarauTHoi BosiHe. CBoiicTBa
ANIEKTPOMATHUTHBIX BOJH: OTPa)KEHUE, MPEIOMIICHUE, MOJIApU3anus, TudpaKuus,
unTepdepenius. CKOpOCTh 3JIEKTPOMATHUTHBIX BOJIH.

[IIkana 371€eKTpOMarHUTHBIX BOJIH. [[pMeHeHne 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHUMITBI paguoCBsA3H U TeNeBUIeHUs. Paguonokanus.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIeH Cpeibl.

TexHuyeckue ycTpoWcTBa M TNPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPa3ByKOBas JMATHOCTUKA B TEXHUKE M MEIMIIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

ObpazoBanue 1 pacpOCTPAHEHUE TOMEPEUHBIX U MPOJAOIBHBIX BOJH.

KoneOmnromieecst Te10 Kak UCTOUHUK 3BYKa.

Habmonenne oTpaskeHus U MpeJoMIICHHUS MEXaHUYECKIX BOJIH.

Ha6monenue natepdepeHny u AuQpakiny MEXaHHIEeCKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmoienue cBsi3u TpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTYAOU U
4acTOTOU KOJeOaHui.



HccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH: OTpaKECHHUE,
npesioMJIeHUE, MoJspu3anus, Judpakius, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpruueckas ontuka. [IpssMonuHEHOE pacnpoOCTpaHEHHE CBETa B
OJHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJIFOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. I[IpenenbHbll yroa MOJHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CroxHbli cocTaB Oesnoro ceeta. LIBer.

ColOuparomyie ¥ paccewBarolive JMH3bI. ToHkas JjauH3a. DOKyCHOE
pacCTOsIHUE W ONTHYecKas cuiia TOHKOW JuH3bL. [locTpoenune u3oOpakeHUd B
coOUparoIIMX U PacCEeUBAIOIIMX JIMH3aX. PopMysna TOHKOW JIMH3BIL. YBEITUYEHHE,
JlaBaEMOE€ JINH30MU.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONITHKHU.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblEe HCTOYHHKH.
VYcaoBuss HaOMOIEHUS MAaKCUMyMOB M MHHUMYMOB B HMHTEp(EpEHIMOHHOM
KapTUHE OT JIBYX CUH(Aa3HbIX KOT€PEHTHBIX HICTOYHUKOB.

Hudpakus cBeta. JudpakiumonHas pemérka. YcaoBUe HaOIIOICHUS
[VIABHBIX ~MAaKCUMyMOB IpU TMAaJ€HHWM MOHOXpPOMATHYECKOTO CBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY.

ITonspusanus cBera.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: OYKH, JIyIa,
doToammapar, TPOCKIIMOHHBIA aIapaT, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

IIpsAMONVHEHOE PACHpPOCTPAHEHUE, OTPAKEHHE W IPEIIOMIICHHE CBETA.
OnTtuyeckue nNpudOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mojielib CBETOBOA.

UccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MuKpockomna, TEJIECKONa.

Hab6nronenue natepdepeHimm cpera.

Habmronenune nudpakiuu ceera.

Hab6nronenue nucnepcnu cBera.

[TonyueHnue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Toydyenue cekTpa ¢ moMONIbI0 JUGPAKIUOHHON PEIIETKY.

Hab6nronenue nonspusanum cBeTa.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomoi



N3mepenue nokasaresns IpeJoMIICHUS CTEKIIA.
HccnenoBanue cBOWCTB U300paKeHH B TUH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crieIUAJILHON TEOPHH OTHOCUTEIBHOCTH
I'panunsl  OPUMEHMMOCTH  KJjacCHMYeckodl  mexaHuku.  Iloctymatsl
CHELMAIBHOM TEOPUM OTHOCUTENIBHOCTH: WHBAPUAHTHOCTb MOJIYJII CKOPOCTH
CBETa B BAKyyMe, IPUHIMUI OTHOCUTEIbHOCTH DWHILITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIEHNE BPEMEHU U COKpAIICHUE
JUIAHBI.
DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MacChl C SJHEPTUEN U UMITYJIbCOM PEJIITUBUCTCKOM YaCTULIBI. DHEPTHUS
IIOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®oronbl. Dopmymna [1nanka cBs3u SHEPTUU GOTOHA C €T0 YACTOTONW. DHEPTHUS
Y IMITYJIbC (DOTOHA.
Otkpeitre u uccienosanne Gporodddexra. Onbiter A. I'. CroneToBa. 3aK0HBI

dotorddekra. Ypasuenue DinmreitHna s dotodddexra. «KpacHas rpanuman
dotorpdexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOHWCTBA U MPAKTHUECKOE MpPUMEHEHHUE: (HOTOIIEMEHT,
dboTomaTYMK, CoTHEUHAsE OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauo.

Conueunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHuIO o -4acTHIL.
Ilmanerapnas monens aroma. Iloctymarel bopa. M3nydenue u morionieHue
(GOTOHOB TIpM TEpexoAe aTomMa C OJHOTO YPOBHS SHEpPruM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPO/IA.

BonnoBele cBoiicTBa yactull. Bonnel ae bpoia. KopnyckyisipHO-BOIHOBOM
Iy aJIA3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTy4YCHHUE.

TexHuyeckre ycTporucTBa U NPAKTUYECKOE PUMEHEHHUE: CIEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenre JUIMHBI BOJIHBI Ja3epa.

Habmoienue muHeRvaThIX CIIEeKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, n1abopamopuvie pabomoi

Habmoienue mmHeRvYaToro CuexkTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpoeHus saapa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pedeppopna 1o ompeneneHuro  cocraBa
pannoakTuBHOrO wu3mMydeHus. CBoiictBa anbda-, Oera-, TraMMa-H3ITy4eHUs.
BinsHue paguoaKkTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpsiTHE TPOTOHA U HeWTpoHa. HykinonHas mozens siapa ['eitzendepra—
NBanenko. 3apsan sapa. MaccoBoe uuncio sapa. M30Tomnsl.

Anbda-pacnan. ONEKTPOHHBIH M TO3UTPOHHBIN OeTa-pacman. ['amma-
U3IIy4EHHE. 3aKOH PaJIHOAaKTUBHOTIO PaCIIajia.

OHeprus CBsA3M HYKJIOHOB B sifipe. Anepubie cuibl. JleexT maccol sapa.

Snepneie peakunu. /lenenne u cuHTE3 AI€Ep.

SAnepnsiii peaktop. TepmosiepHbiii cuaTe3. [IpoOieMbl U TepCreKTUBbI
AJIEPHOU DHEPIETUKU. JKOJIOTUUECKHUE ACTIEKTHI IEPHOU JHEPTETHKHU.

OneMeHTapHble yacTUlbl. OTKPBITHE IO3UTPOHA.

MeTo1bl HAOJIFOIEHHS U PETUCTPALUN 3JIEMEHTAPHBIX YaCTHULI.

dyHaameHTanbpHbIe B3auMOoAeicTBU. EQMHCTBO (pr3MUecKoi KapTUHBI MUpa.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE MPUMEHEHHE: TO3UMETP, Kamepa
BunbcoHna, siaepHsblil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK MOHU3HUPYIOLIUX YACTHULL.

Yuenuueckuiui sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue TpeKoB 4acTuIl (110 TOTOBBIM (oTorpadusim).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

Drarnbl pa3BUTUA acTpoHOMUU. [IpuKkiagHOEe U MUPOBO33PEHYECKOE 3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/bl, IUTAHETHI, UX BUAUMOE
JIBUKEHUE.

ConneuHas cucrema.

Conuue. ConHeuHass akTUBHOCTh. McrtouHuk sHepruu CojiHIA U 3BE3.
3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTUKU. JlMarpamMma «CHEKTpalbHBIA KIAcc —
CBETUMOCTBY». 3BE3bI TJIABHOW MOCIEAOBATEIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTbY» JIJIs 3BE3/] TJIABHOM MOCIIEI0BATENBHOCTH. BHYTpEeHHEee cTpoeHue



3BE3/1. COBpEMEHHBIE MPECTABICHUS O IPOUCXOKAEHUU 1 3BOoIronMU ConHIa n
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunslii Ilyte — Hama I'anaktuka. [lonoxkenune m aBuwxenue CosHLIA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u kBasapsl. UEpHBIE IBIPBI B A1pax
TaJIaKTHK.

Bcenennas. Paciminpenue Beenennoit. 3akon Xa66sa. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

MacmrabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepewménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabarooenus

HaGnronenuss HeBOOPYKEHHBIM TJIA30M C HMCTOJIB30BAHHEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJIS ONpE/IeNICHUs MOJI0KEeHNUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEpPHOro MOJYyIIApHs U IPKHUE 3BE3BI.

Habmronenus B teneckon Jlynsl, miianet, Miieanoro Ilytu.

O06o01marmee NOBTOpeHUE

Ponr ¢u3nku W acTpOHOMUHM B OSKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIbHON M 3THYECKOM cepax IesTeIbHOCTH YeOBEKa, POJb U MECTO (PU3UKH
1 aCTPOHOMHH B COBPEMEHHOW HAy4YHOM KapTUHE MUpPA, POjb (PU3NUECKON TeOpUu
B (OpMUPOBAHMM TMPEACTABICHUN O (U3NUECKOW KapTUHE MHUpa, MECTO
(bu3MYecKo KapTUHBI MUpPA B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX
MPEJICTABICHUIN O MPUPO/IE.

MexnpeaMeTHbIe CBA3H

N3yuyenue xypca ¢uzmku 6a30BOro ypoBHS B 11 Kitacce oCylIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€H C KypcaMH MaTe€MaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nowsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIA (akT, TUMOTEe3a, (u3MUecKas BEIWYMHA, 3aKOH,
Teopusl, HaOJIOIeHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuxa: peuleHUE CHCTEMBI yPABHEHWM, TPUIOHOMETPUUYECKHUE
(GYHKIIUM: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbl U UX IPOEKIMU HA OCU KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (DYHKIUNA, NPU3HAKKA TOJ00US TpPEYroJIbHUKOB,
ompeiesIeHHEe TIONIAIU TIIOCKUX (GUryp u o0bEéMa Tel.

buonoeus: snextpudeckue SBICHUS B KUBOM TNpuUpoje, KojebaTelbHbIE
JIBUKEHHS B )KUBOU IPUPOJE, ONTUUYECKHUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB Y MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYypa TBEPABIX
TeJl, MEXaHU3Mbl O0Opa30BaHUSI KPHUCTAUIMYECKON PpEHmIETKH, CIEKTpaIbHbII
aHamu3.



l'eocpagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX DY,
(doToCchEMKA 3eMHON TOBEPXHOCTH, MPEICKA3aHUE 3€MIICTPSICEHU .

Texnonoeus: JNUHUU BJIEKTPOIEpEay, TEHEpaTop MEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIHUOHHAS M€4Yb, pajap, PaaIuoONpUEMHHK, TEJIEBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIMOHHBINA amnmapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBLI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenune ydeOHOro mpeamera «®Pus3mka» Ha ypOBHE CpeAHETO OOIIero
obOpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHEUYUTH JOCTHKEHHUE CIICIYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yibTaThl OCBOCHUS Y4eOHOTO mpeameTa « DU3nuKay JOJKHBI
OTpa)xxaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIIMXCA PYKOBOJCTBOBATHCA
chOpMHUPOBAHHOW BHYTPCHHEHW TMO3HUIMEH JUYHOCTH, CUCTEMOH IIEHHOCTHBIX
OpUCHTAIlU{, TIO3UTUBHBIX BHYTPEHHHX  yOEXKICHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM ILIEHHOCTSM POCCUHCKOrOo OOIIECTBA, PAaCIIMPEHUE >KU3HEHHOTO
OTBITA U ONBITA JEATEIIBHOCTH B IMPOLECCE PEaTU3AlMM OCHOBHBIX HAIPABIICHUI
BOCIIUTATEIbHOMN JAESITEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUA:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIUN 00YUYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUIICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOILEYETOBEUECKMX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX [IEHHOCTEN;

TOTOBHOCTbH BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEPECAX TPAKAAHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYITPaBICHUHN B 00pa30BaTEILHON OpraHU3alliu;

YMEHHE B3aMMOICHCTBOBATh C COIIUAILHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TpaKIaHCKOH WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOWIEHWE K TOCYJIapCTBEHHBIM CUMBOJIAM, JTOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1aCTU (PU3UKKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYALIUIO U MPUHUMATh OCO3HAHHBIE PEIICHNUS,
OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NESATEIbHOCTU YYEHOIO;

OCO3HAHME JIMYHOTO BKJIAJA B TIOCTPOSHUE YCTOWIMBOTO OYIyIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOUAsi 3CTETUKY HAyYHOTO TBOPUYECTBA,
MpUCyIIEero (pu3nyeckoi HayKe;



5) TPy10BOr0 BOCIMTAHMS

MHTEpPEC K Pa3IUYHbIM chepaM MpoPecCHOHAIBHON AEATENbHOCTU, B TOM
YHCJIC CBA3AHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOP
Oynyiel mpo¢eCcCuu 1 peam30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1aCcTH
(bU3MKHN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JIOrMYeCKOro BOCIIMTAHUS:

c(OpPMHUPOBAHHOCTh JKOJIOTMYECKON KyJIbTYphl, OCO3HAHHE TIJI00ATHLHOIO
XapakTepa 3KOJOTUYECKHUX POoOIieMm;

TUIAHUPOBAHUE U OCYILIECTBICHUE JEUCTBUN B OKPYKAIOUIEH CPEZIE HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA;

paclIMpEHne OMNbITa ACATEIBHOCTH HKOJOTHYECKON HAIPaBICHHOCTH Ha
OCHOBE UMEIOUINXCSI 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKH;

OCO3HAHHE LIEHHOCTH HAYYHOM JESITEIbHOCTH, TOTOBHOCTH B TIPOIECCE
u3ydeHus: (UBMKA  OCYIIECTBISATh  MPOEKTHYD M HCCIEIOBATEIbCKYIO
NEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble JJoruyeckue qeMCTBUA:
CaMOCTOSITeNTbHO  (OpPMyJNIHMpOBaTh W aKTyaJIU3UpPOBaTh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATH LEIU ACATEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUH UX
JIOCTHIKECHMS,
BBISIBIAITH  3aKOHOMEPHOCTM W TNPOTHBOPEYMS B  PACCMATPHUBAEMBIX
(hUBUYECKUX SBICHUSIX;
pa3pabarpiBaTh IJIaH PEIICHUS TPOOJIeMbl ¢ YUETOM aHaAIN3a UMEIOLITUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OICHUBATH PUCKU MTOCIEACTBUI IESITEIBHOCTH;
KOOPAWMHUPOBATb M  BBINOJHATH pabOTy B  YCIOBUAX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHHUE MPU PEIISHUH )KU3HEHHBIX TTPOOJIEM.
Ba3oBble ucciieqoBareLCKHe 1eCTBUSA:

BJIQJICTh HAYYHOM TEPMHUHOJIOTHUEH, KITIOUEBBIMU MOHITUSMHA U METOIAMU
bu3nUecKo HAyKH;



BJIaJICTh HAaBbIKAMH Y4eOHO-HCCIIEI0BATEIbCKON U NMPOEKTHOU JEeSITETbHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOUCKY
METOJIOB pELICHUS 3a7a4 (PU3UYECKOr0 COAEPIKAHUS, MPUMEHEHHUIO Pa3IUYHbIX
METO/IOB MIO3HAHUS;

BJIQ/JI€Th BUAAMH JACSITENBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIpeTaly, NpeoOpa3oBaHUI0O M TPUMEHEHUIO B Pa3IMYHBIX y4YEOHBIX
CUTYaIlUsX, B TOM YMCIIE MIPH CO3JJaHUM YUeOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBA3M M AaKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh TUINOTE3Yy €€ peIIeHUs, HaXOAUTh apryMEHTBl IJs JI0Ka3aTeIbCTBa
CBOMX yTBEPXJICHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBaTh TOJYYCHHBIE B XOJI€ PpEIICHUS 3aJaud Pe3yJbTaThl,
KPUTUYECKH OIIEHWBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
yCIOBUSIX;

CTaBUTh U (HOpPMyIUpPOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON
JesITETbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATH MPHOOPETEHHBIN OTIBIT;

YyMETh NEPEHOCUTh 3HaHHWA TO (U3UKE B MPAKTUYECKYIO 0O0IacTh
KU3HECATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE HJIEH, TIPEIaraTh OPUTHHANBHBIE TIOAXObI M PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOIMYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUSI.

Pabora c nnopmanmueii:

BJIQ/IETh HABBIKAMHU MOJY4YeHHUs HHPOpMAIUH (PU3UIECKOTO CONEpKaHUs U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITENIbHO OCYIIECTBISATh TIOWUCK, aHaJH3,
CHUCTEMAaTH3allMI0 U WHTEPIpEeTafio WHOOpPMAUKA Pa3IUYHBIX BUIOB U (hopm
IpECTaBICHHS;

OLIEHUBATh JOCTOBEPHOCTH HH(POPMALINY;

UCIIONB30BaTh  CpeICTBAa  MHGPOPMAIMOHHBIX M KOMMYHHUKAI[HOHHBIX
TEXHOJOTHH B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3AIIMOHHBIX
3aja4 ¢ coOmofeHueM TpeOOBaHUI OJPrOHOMMKH, TEXHMKH O€30I1acHOCTH,
TUTUMEHBl, pecypcocOepexeHHsi, MPaBOBBIX W  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACPKAHMS B Pa3IUYHBIX (opmarax c
y4€TOM HazHa4yeHHs] WH(POPMAIIMU U IIeJIEBOM ayIUTOPUH, BEIONpAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allnu.

KoMMyHHUKaTHBHBbIE YHUBEPCAJIbHbIE yueOHbIe AeiicTBUSA:
OCYIIECTBIISITh OOIIEHWE Ha YypoKax (U3MKKM ©U BO BHE-YPOUHOM
JeSITeIbHOCTH;



pacrio3HaBaTh MPEANOCHUIKA  KOH(JIMKTHBIX CHUTyallud MW CcMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO W JIOTUYHO H3J1araTh CBOK TOYKY 3pPEHUS C HCHOJIb30BAHHEM
SI3BIKOBBIX CPEJCTB;

MOHUMAaTh W MCIOJb30BaTh MPEUMYILIECTBA KOMAHAHON M WHIUBUYaJbHOU
paboTHI;

BBHIOMPATh TEMAaTHUKy W METOJbl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOr'0 WICHA KOJIJIEKTUBA,;

MIPUHUMATh LEJIA COBMECTHOM  JICSITEIbHOCTH, OpPTraHU30BBIBATH U
KOOPJAWHUPOBATH JIEMUCTBUS MO €€ IJOCTHKEHHUIO: COCTaBJIATH IUIAH JICMCTBUM,
pacmpenensaTh poJii ¢ y4€TOM MHEHUW Y4YaCTHUKOB, OOCYXJIaTh pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAa4€CTBO CBOEr0 BKJIAJAa M KaXJOr0 YYAaCTHHKAa KOMAaHJIbI B
001IMi1 pe3ynbTar Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE TIPOEKThI, OLIEHUBATh HJEU C TO3WLHUU HOBH3HBI,
OPUTHHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETHMYECKOE IMIOBEACHHUE B PAa3JIMYHbBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

PeryisiTuBHbIE YHMBepCcaJbHbIE YueOHbIe 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEILHOCTh B 00JacTH
GU3UKA W acCTPOHOMHH, BBISIBISTH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSTEIILHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX W KAYECTBEHHBIX
3a/1a4, TUTaH BBITIOJHEHUS MPAKTHIECKOW pabOThI ¢ YIETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUH;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOTO ITPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHU;

JenaTh OCO3HAHHBIA BBIOOpP, ApPryMEHTHpPOBaThH €ro, Oparb Ha cebs
OTBETCTBEHHOCTh 32 PEIIICHHE;

OIICHUBATH IPHOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMH B 00JacTh
(bU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBI HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B ACSATEIBHOCTbD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IEIISIM;

BIIQZICTh  HaBBIKAMH  ITO3HABATEIIBHOW  pediekcmy  Kak  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUH UM MBICIUTEIBHBIX IMPOIIECCOB, WX PE3YJbTaTOB U
OCHOBaHUM;



MCTIONB30BaTh MPUEMBI peIIeKCHH U1l OLICHKH CHTYaIliH, BHIOOpa BEPHOTO
pEIICHNUS;

YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATh PEIICHHUS M0 UX
CHUKECHUIO;

NPUHUMATh MOTHBBI WM apTyMEHTBl JPYIMX NPH aHAIM3€ pPE3yJIbTaTOB
IeSTeIbHOCTH;

MPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTHl JPYTHX TIpU aHalM3e pe3yIbTaToB
TESITeIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce MOCTHMKEHUST TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI
no Qu3uke s YPOBHA CpeaHero ooOmero oOpa3oBaHUs y 0O0yYaronuxcs
COBEpUICHCTBYETCS AMOITMOHAIIbHBIN WHTEJUICKT, MIPEAMOIar oIz
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIOCOOHOCTh TTOHUMATh CBOE AIMOIIMOHAILHOE
COCTOSIHHE, BUJICTh HAPABJICHUS PA3BUTHS COOCTBEHHOMN 3MOIMOHATBHOU ChEpHI,
OBITh YBEpEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJanTHPOBAThCI K
YMOIMOHATBHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIFOYAIOIICH CTpeMJIEHHUE K JOCTHKEHUIO MENN U
yCIIexy, ONTHMH3M, WHHIIMATHBHOCTh, YMEHHE JEWCTBOBATh HCXOJs M3 CBOUX
BO3MOKHOCTECH;

AMMATHH, BKIIOYAIONIEH CITOCOOHOCTh TOHUMATh YMOIIMOHAILHOE COCTOSHUE
IpYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUM OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJTBHBIX HAaBBIKOB, BKITFOUAOIINX CITOCOOHOCTH BBICTPAWBATh OTHOIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

INPEJMETHBIE PE3YJIBTATHBI

K xonmy o6yuenuss B 10 kiacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpax pojib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTUHBI MHpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOUN AECATEIIBHOCTH JIFOEH;

VYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (DU3NYECKUX MOJEICH:
MaTtepualibHas TOYKa, HHEpIIMAJIbHAs CUCTEMa OTCU€Ta, aOCOFOTHO TBEPAOE TEJO,
UJICAIbHBIN a3, MOJIEJIM CTPOCHHUS Ta30B, JKUIAKOCTEU U TBEPJIBIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NUECKUX 33]1a4;



pacno3HaBath (U3UUECKHUE SBJICHUS (TPOIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJEKYJISPHO-KHHETUYECKOM TEOPHHM CTPOEHHUS BEIIECTBA U
NIEKTPOJMHAMUKH:  PaBHOMEPHOE W  PaBHOYCKOPEHHOE  NIPSIMOJIMHEWHOE
JIBUKEHHE, CBOOOJHOE TaJCHUE TeJ, JABIXKEHHE 10 OKPYXHOCTH, WHEpPLHS,
B3auMoJielicTBUE Teld, TUuddy3us, OpOyHOBCKOE JIBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJABIX TEJI, UBMEHEHUE 00BEMA TeJ MIPU HarpeBaHUU (OXJIAKICHHUH ), TEIIOBOE
paBHOBECHE, UCIApEHWe, KOHIAEHCAUus, IUIaBJICHUE, KPUCTAJLUIM3AlMs, KHUIICHHE,
BJI&YKHOCTh BO3]/1yXa, ITOBHIIIEHUE JAaBJIEHUA T'a3a MPU €ro HarpeBaHUH B 3aKPHITOM
cocyle, CBA3b MEXAy IapaMeTpaMu COCTOSHMS Ta3a B H30lpolieccax,
AIIEKTPU3aLUA TEJ, B3aUMOJICHCTBUE 3apsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIKEHUE, HCHOJb3ys (U3NUYECKUE BEITUYMHBI:
KOOpJIMHATa, MNyTh, MEpEeMEUIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tena, cuia,
UMITYJIbC Tella, KUHeTHYeCKasi SHEprus, MOTEHIMaIbHas SHEPTUsi, MeXaHU4YecKas
paboTa, MexaHWYecKas MOIIHOCTb, IPU OMNHCAHUM MPABHIBHO TPAKTOBATh
(bU3MYECKUl CMBICT UCIOJIB3YeMbIX BEIMYHMH, WX OOO3HAYEHUS W EIUHUILBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JTAHHYIO (DHU3UYECKYIO BETUYUHY C JAPYTHUMHU
BEJIMYMHAMU;

ONMUCBHIBATh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TEN U TEIUIOBBIC SIBIICHUS,
UCTIONIB3Yysl (DU3WYECKHE BEIMYMHBI: JIaBJICHWE Tas3a, TeMIlepaTypa, CpemaHss
KHMHETUYECKasi YHEPTUsl XaO0TUUECKOTO ABUKEHHS MOJIEKYJ, CPEIHEKBaIpaTUYHas
CKOpPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThl, BHYTPEHHsSI 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJE3HOro MACMCTBUS TEIJIOBOIO JBUTATENs; MpPU ONUCAHUU
MPaBUJIBLHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOJB3YEMbIX BEIUYHH, HUX
0003HaUEGHUSA W E€IWHUIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JaHHYIO
(pM3MUECKYIO BEIMUNHY C JPYTUMH BEINYHHAM;

OMKCHIBATh U3YUEHHBIE DJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
ABJICHUSI (ITPOLIECCHI), UCTIONB3YsT (PU3HYECKUE BEIMYMHBIL: 3JIEKTPUUYECKUN 3aps/l,
AIIEKTPUUECKOE MOJIEe, HANPSHKEHHOCTD MMOJIs, TOTEHIMAN, PA3HOCTh MOTEHIMANIOB;
Py ONHCAHUHM TIPABWJIHBHO TPAKTOBATh (DU3HUECKUN CMBICT HCHOIb3YEMbIX
BEIUYMH, MX OOO3HAYECHMS W EJAWHUIIBI, YKa3bIBaTh (HOPMYJIIbI, CBSI3BIBAIOIIHE
JAHHYI0 (PU3UYECKYIO BEJIUUYHMHY C APYTUMH BEIUUYUHAMY;

aHAIU3UPOBaTh (PU3MUECKUE MPOLECChl U SIBJICHUS, UCHOJIB3Ys (PU3NUYECKUE
3aKOHBI U NPUHIMIIBL 3aKOH BceMupHoOro tarorenus, I, 11 u III 3axonsl HeroToHa,
3aKOH COXPAaHEHHUSI MEXAaHWYECKOW DSHEpPruu, 3aKOH COXPAHEHUS HWMITYJIbCa,
NPUHLNN CYNEPHO3ULIMKM CHUJI, NMPUHLMI PABHOINPABHUS WHEPLUHAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOEHUS BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEJHEN KMHETUYECKON HIHEPTUU TEIJIOBOTO JIBHXKEHHSI MOJIEKYJ C
a0COIOTHOM TeMIepaTypoi, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHECHUS
IIEKTPUYECKOrO 3apsiaa, 3akoH KyloHa, Ipyu 3TOM pa3iandaTh CIOBECHYIO



(GhOpMyITUPOBKY 3aKOHA, €0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPAHMUIIbI,
00J1acTH ) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIE TPUHIUIIBI JEUCTBUS MAaliuH, NOpUOOpPOB W
TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCJIOBUS UX OE€30MACHOTO HCMOJIb30BAHUS B
MOBCETHEBHOM YKU3HU;

BBITIOJIHATh DKCIIEPUMEHTHI [0 HCCIEAOBAHUIO (U3MUECKUX SIBICHUU H
MPOIIECCOB C HCIOJh30BAHUEM TMPSMBIX M KOCBEHHBIX HM3MEPEHHWI, TpPU STOM
dbopmynupoBath TpobieMy/3aady U TUMOTE3Y YYeOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 NPEIJIOKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OIBIT M
(GbopMyIUpPOBaTh BHIBOIBI;

OCYIIECTBIISAThH MPSIMbIE U KOCBEHHBIE M3MEpPEHUs (DU3UIECKUX BEIIMYWH, TIPH
ATOM BBIOMpATh ONTHUMAIBHBIA CIOCOO W3MEPEHHS] W HCIOJIh30BaTh HM3BECTHHIC
METObI OLIEHKH ITOTPEIIHOCTEN U3MEPEHNU;

UCCJENIOBAaTh  3aBUCUMOCTH  MEXAy  (PU3MYECKUMHM  BEIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(UKCUpOBaTh PE3yJbTAThl TOJYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYUH B
BHjIe TabuIl U rpaduKoB, AeaTh BBIBOJIBI O PE3yJIbTaTaM UCCIEI0BAHUS;

cobJroaTh mpaBuia 0€30MacHOTO TPyJla MPHU MPOBEJACHUU HCCIICAOBAaHUN B
paMKax y4eOHOro OHKCHEPUMEHTa, Y4YEOHO-MCCIIeIOBATEIbCKOW U MPOCKTHOM
JESTENHPHOCTH C HMCIOJB30BAaHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1ab0OpPaTOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIe 3aJayd C SIBHO 3aJaHHOM (PU3MYECKOH MOJENbIO,
UCIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJM3a yCIOBUS 3aa4u
BBIOMPATh (PUBUYECKYIO MOJIENb, BBIACIATh (GU3UYECKHUE BETUYUHBI U (HOPMYIIBI,
HEOOXoaMMBbIC I €€ pElIeHUs, MPOBOJUTh PACUEThl U OLICHUBATh PEaTbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,

peraTh KaueCTBEHHbIE 33/1a4d: BHICTPAUBATh JIOTUYECKH HETIPOTHUBOPEUHBYIO
LETIOYKY PACCYXKJICHUN C OMOpod Ha M3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYeCKHE SABIICHHUS,

UCIIOJIb30BaTh  MpHU  PEIIeHHMH  y4eOHbIX  3aJad  COBPEMEHHbIE

uH(OpPMAIMOHHbIE TEXHOJOTUH ISl IOUCKA, CTPYKTYpUPOBaHUs, HHTEPIIPETALIUN
U TIpEJICTaBIICHUs] y4eOHOW 1 Hay4YHO-TOMYJIIPHON MH(OpPMALIUH, TOyYeHHON M3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATHITOTydaeMy0 HHPOPMAIIUIO;

MPUBOJUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B

pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYXKAIIIETO MHUpA, B Pa3BUTHE

TEXHUKH U TEXHOJIOTUH;
HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3KMKE B MOBCEIHEBHOM >XKU3HU

st obecrieueHusi 0€30MaCHOCTH TIPU OOpallEeHUU C MPUOOpaMU U TEXHUUECKUMU



YCTPONCTBAMHU, JUIsl COXPAHEHUS 3]0POBbS U COOJIIOIEHUSI HOPM DKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B TpYyNIE C BBIIOJHEHUEM PA3IUYHBIX COIMAIBHBIX pPOJEH,
IUIAHUPOBAaTh paboOTy TPYMNIBl, PAMOHATBHO paclpeAesiTh OOA3aHHOCTH WU
IJIAHUPOBATH JEATEIIbHOCTh B HECTAHJAAPTHBIX CUTYyallUsX, aleKBATHO OLICHUBATh
BKJIaJl K&KJIOTO U3 YYaCTHUKOB IPYIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHble pe3yiabTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHbI MHUPA, B PA3BUTHU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B IMPAKTUUYECKOU AEATEIBHOCTU JIKOJEH, LEJIOCTHOCTh U E€IUHCTBO
(u3nyecKoil KapTUHBI MUPA,

YUUTHIBaTh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3UUYECKUX MOJENeH:
TOYCYHBIN DJIEKTPUUYECKUN 3apsifl, Jy4d CBETa, TOYCYHBI UCTOUYHUK CBETA, siepHas
MOJZIeJIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOIO $ipa MpHU pelIeHUU (U3HUECKUX
3aj1ad;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCHI) U OOBSACHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKN M KBAaHTOBOUM (PU3UKHU: 3JIEKTpUUECKasi IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JACHCTBHUS TOKA, B3aWUMOJECHUCTBUE
MAarHATOB, OJJIEKTPOMArHUTHas WHAYKLIMS, JEWCTBUE MAarHUTHOTO TMOJA Ha
MPOBOAHUK C TOKOM M ABWXKYIIMHICS 3apsijl, 3JEKTPOMAarHUTHbIE KOJIeOaHUS U
BOJIHBI, IPSMOJIMHENHOE paCIpPOCTPAHEHUE CBETA, OTPaXKEHUE, IPEIOMIICHHUE,
uHTepdepeHus, AUPpakius W [OIIpU3alus CBeTa, JUCIEPCUS  CBETa,
dboTornekTpuueckuit 3Phext (hoToddhexT), CBETOBOE JaBlIeHUE, BOZHUKHOBEHHE
JUHEWYATOro CIIEKTpa AaroMa BOJOPOAA, €CTECTBEHHAas U MCKYCCTBEHHas
PaaOaKTUBHOCTD;

ONKCHIBATh HM3YUYEHHBIE CBOMCTBA BEIIECTBA (BJIEKTPUYECKUE, MarHUTHBIE,
ONTHYECKHE,  DJIEKTPUUECKYI0  MPOBOJMMOCTh  pa3JIMYHBIX  Cpel) |
ANEKTPOMATHUTHBIE SBJIEHUS (MPOLIECCHI), HMCHOIB3Ys (U3UUECKUE BEIUUMHBIL:
ANEKTPUYECKUIN 3apsll, CWia TOKa, DJIEKTPUYECKOE HANPSHKEHUE, JIEKTPUUYECKOE
COTIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOJBUKYIAs Cuiia, padoTa TOKa,
WHAYKIUS MarHuTHOro mnoJis, cwia Awmmnepa, cwia JlopeHina, WHIYKTUBHOCTH
KaTyIIKH, SHEPTUs AJIEKTPUYECKOTO M MArHUTHOTO IIOJIEM, MEPHUOJ M YacToTa
KojebaHuil B KoJeOaTeIbHOM KOHTYpe, 3aps]l M Ccuja TOKa B MpoLecce
FapMOHMYECKUX DJIEKTPOMArHUTHBIX KoJieOaHUM, (OKyCHOE paccTosHUE U
ONTUYECKash CUJla JIMH3bI, NIPU OMNMCAHWU MPABUIBHO TPAKTOBATH (UINYECKUUN
CMBICII MCHOJb3yEMbIX BEJIMYMH, HMX OOO3HAYEHHs] M €IWHHUIbI, YKa3bIBaTh
(GopMysbl, CBS3bIBAIOIIME JaHHYHO (U3MYECKYI0 BEIUYMHY C JPYTrUMU
BEJINYNHAMMU;



ONMUCBHIBATh M3YYEHHBIE KBAHTOBBIC SIBICHUS W IPOLECCHI, HCIOIb3Ys
(bU3MYEeCKUEe BEITUYHUHBL CKOPOCTh JJIEKTPOMAarHUTHBIX BOJH, JJIMHA BOJIHBI U
94acTOTa CBETA, SHEPTHs U UMIYJIbC (OTOHA, TIEPUO]] MOTypacnaaa, YHEPTUS CBA3U
aTOMHBIX SJIep, TPH OMHCAHUHM TPABUIBHO TPAKTOBATh (DU3UYECKUNA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, UX OO0O3HAYEHHS M E€IWHUILIbI, YKa3bIBaTh (POPMYIIbI,
CBA3ZBIBAIOIME JIAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTMMH BEJIMYHMHAMU,
BBIYHUCIISTH 3HAYCHUE (PU3HUECKON BEIMYUHBI,

aHAIM3UPOBaTh (U3MUECKUE TPOIECCHl W SIBJICHUS, UCIOJIb3YS (PU3NUECKHE
3aKOHBI W MPUHIMNBL: 3aK0H OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapajuieIbHOTO
COCIMHEHUS NPOBOJHUKOB, 3akOH Jlkoyis—JIeHna, 3aKkOH 3JIEKTPOMAarHUTHOW
WHYKIINH, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTpaHEHUs CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJOMJICHUSI CBETa, ypaBHeHHE DWHIITeWHa s (porodddekTa,
3aKOH COXPAaHEHUs SHEPruM, 3aKOH COXPAHEHUS HMMIYJbCA, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHHWs MAacCOBOTO YMCJIa, MOCTYJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE W YCIOBUS (TpaHMIlbl, 0O0JIacTH)
MIPUMEHUMOCTH;

ONpPENIEIIATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJIsi IPOBOITHUKA
C TOKOM, cUJibl Amriepa u cuibl JlopeHua;

CTPOUTh M ONHUCHIBATH H300PAKEHHUE, CO3J]aBAEMOE IUIOCKUM 3E€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIECOBAHUI0 (U3UYECKUX SBICHUA U
MPOIIECCOB C HKCIOJIb30BAHHEM IMPSIMBIX M KOCBEHHBIX HU3MEPEHUM: MPU 3TOM
dbopmynupoBaTh TpobiieMy/3aqadyy W TUIOTE3y Y4eOHOTro  AKCIEPUMEHTA,
coOMpaTh YCTAHOBKY U3 TMPEJIOKEHHOrO OOOpYAOBaHUS, MPOBOAUTH OIBIT U
(bopMyIUpPOBATh BHIBOIBI;

OCYILECTBIISITH IPSIMbIE U KOCBEHHBIE U3MEPEHUS (DPU3UYECKUX BEJIUYUH, MPU
TOM BBIOMpATh ONTUMAJIBHBIA CIMOCOO W3MEPEHUS U HCIOJIh30BaTh WU3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBHUCHUMOCTU (PU3UYECKUX BEIMYUH C  HCIOJIH30BAHUEM
NpSAMBIX HW3MEPEHUM: MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (PHKCHpPOBAThH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUJIE TAOJIHI] U
rpadMKoOB, I€JIaTh BBIBOBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOI0/IaTh MpaBmiia OE30MacHOTO TPy/la MPH MPOBEACHUHN HCCICAOBAHUMN B
paMKax y4eOHOro OJKCHEpUMEHTa, Y4YeOHO-HCCIIEeNOBATEILCKOW U TMPOEKTHOMN
JIEATEIIBHOCTH C HCMOJb30BAHUEM H3MEPUTEIbHBIX YCTPOWUCTB U J1A0OPATOPHOTO
000opy10BaHU;

pemiaTh pacu€THble 3aJa4yu C SIBHO 3aJaHHOM (PU3MUecKod MOJENblo,
UCIIOJB3Ysl (PU3MUECKHE 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHaJIN3a yCIOBUA 3a/1a4U



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKUE BEIUYMHBI U (POPMYJIBL,
HE0OXoAMMBbIE JJId €€ pEenIeHus, MPOBOJUTH PACYETHI U OLIEHHBATh PEAIbHOCTH
MOJIy4€HHOTO 3HAUYCHUS (PU3HUECKON BEITUYUHBL

peniaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMNOpPOM Ha H3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznueckue sBICHMS;

UCIOJB30BaTh  IPU  pPEIIEHUMH  y4eOHBIX  3a7Ja4  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUY JJIs1 IOUCKA, CTPYKTYPHUPOBAHUSI, UHTEPIIPETALNN
U TIPEJCTaBJICHUS y4eOHOW U HAYYHO-TIOMYJIAPHONU HH(OPMALIMH, TTOyYEeHHON U3

Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATHIIONYYaeMyl0 HH(POPMAIIHIO;

OOBSCHATh MNPUHIUMBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHX

YCTPOMCTB, pa3inyaTh YCIOBUS UX O€30I1aCHOTO UCIIOJIb30BAHMS BIIOBCEHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIa/Ia POCCUNUCKHUX U 3apYOEkKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOLECCOB OKPYXAIOIIET0 MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJOTHU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCETHEBHOW >KU3HU
i obecrieyeHus: 6€30MacHOCTU MPHU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHUMHU
yCTPOMCTBAMH, JIsi COXPAHEHMs 370POBbsSl U COOJIIOJIEHUS HOPM DKOJIOTHYECKOTO
IIOBEICHUS B OKPYIKAIOILIEH Cpelie;

paboTaTh B TpyNIE C BBIIOJHEHUEM pa3IUYHbIX COLIMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpyHIbl, PALMOHAIBHO pACHpENesaTh OOS3aHHOCTH U
IUTAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJI€KBaTHO OLIEHUBATh
BKJIAJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosiunyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (mudposbIie)
Ne i/t Konrtpoabubie | IIpakruyeckue
NPOrpamMmmabl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. PUSUKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3uka ¥ METOJIbl HAYUHOT'O MO3HAHUS 2 bubmorexa LIOK
' ARLHAY https://m.edsoo.ru/7f41bf72
Uroro no paznery 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubamorexa LIOK
https://m.edsoo.ru/7f41bf72
29 Jnnamuka 7 bubnunoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAaHEHUS B MEXaHUKE 6 1 1 bubsmorexa LIOK
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18

Paznen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJAUMHAMMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOM 9 1 bubnunoreka [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
butmumorexa LIOK
3.2 0] 10 1
CHOBDL TEPMOMITHAMIIEH https://m.edsoo.ru/7f41bf72
33 ArperaTHbIE COCTOSIHUS BEIIECTBA. 5 bubmmoreka [JOK

@®a3oBbIE TEPEXOBI

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



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

Hroro no pazgeny

24

Paznen 4. DJJEKTPOANHAMMUKA

bubnunoreka [JOK
4.1 C) 10
flekTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosinHbIN 35ekTpUdeckuil TOK. Toku B 12 bubnuoreka [IOK
’ pasINYHBIX cpenax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PezepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KosiuvecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHUe pa3esioB U TEM (uudpossbie)
Ne n/m Koutpoabnbie | TlpakTuueckue
NPOrpamMmMmabl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazngen 1. 9JIEKTPOANHAMMUKA
11 MaruautHoe nosie. DIeKTpOMarHuTHas 1 1 3 bubmmoreka [JOK
’ WHYKIUS https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4eCKHe U 3IEKTPOMArHUTHBIE 9 1 bubmmoreka [JOK
) KoJieOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHHU4ECKHE U ITEKTPOMArHUTHBIE 5 1 bubmmoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
23 Orrrika 10 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 24

Pa3zaen 3. OCHOBBI CIEIIMAJILHOM TEOPUU OTHOCUTEJbHOCTH

31 OcCHOBBI cIeIMATbHON TEOpHUH 4 1 bubnunoreka [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOM ONTUKH 6 bubmmorexa LOK

https://m.edsoo.ru/7f41c97¢



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

bubnunoreka [JOK

4.2 CtpoeHnune aTroma 4
https://m.edsoo.ru/7f41¢97¢
bubnuoreka [JOK
4.3 A 5
TOMHOE AAPO https://m.edsoo.ru/7f41¢97¢
Utoro no paznery 15

Paszpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJIeMEHTHl aCTPOHOMUH U acTPO(U3UKHU 7 Bubauorera [OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 7
Paznen 6. OBOBLHIAIOLIEE IOBTOPEHUE

6.1 O6o0matomee MOBTOpEHNE 4 fgfi;;f;igzgﬂlcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosiuyecTBo yacos DJIeKTPOHHBbIE
Ne Hara nudpossie
Tema ypoxa Kontpoasnbie | IIpakTudeckue
n/n Bcero nu3ydyeHusi | o0OpasoBaTebHbIE
padoTnl padoTnl
pecypchl
®usuka — HayKa O IpUPOJE.
| o Y PHP | bubnunoreka IJOK
ay4YHbIE€ METO/Ibl TO3HAHUS
y A https://m.edsoo.ru/ff0c32e2
OKpYXaIoIIero Mupa
Ponb 1 MmecTo ¢pu3uku B

) (hopMUpOBaHUH COBPEMEHHOM | bubmmoreka [JOK
HAy4YHOH KapTUHBI MHpPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU AESATENbHOCTH JII0IeH
MexaHn4eCcKOE NTBUKECHUE.

3 OTHOCUTEIBHOCTh MEXaHUICCKOTO | bubnunoreka [JOK
IBwkeHus. llepememenne, CKOpOCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMepHOE TIpsiIMOTMHETHOE 1 bubnmoreka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEHOE | bubnuoreka LIOK
JBUKECHUE https://m.edsoo.ru/ff0c372¢

6 CBobosiHOE TIajieHuEe. Y CKOpEHUE 1 bubnunoreka [JOK
CBOOOHOTO TAJICHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuHeliHOE IBUXKEHHE.

7 b . 1 bubnunoreka [JOK

BUKEHUE MaTEpHUATIbHON TOYKH IO
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 ITpunuun otHocuTeNnsHOCTH ["anunes. 1 bubnunoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepumnanbHble CUCTEMBI OTCUETA.
[TepBriit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunoun

9 B N bubnunoreka [JOK
Cylnepro3uuuu cwi. Bropoii 3akox
ynep p . https://m.edsoo.ru/ff0c3be8
Hprorona ans matepuanibHOM TOUKU

10 Tpernit 3akon HeroToHa st bubmmoreka [JOK
MaTEePUATBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHOro tarorenus. Cumna

11 H bubnunoreka [JOK
TskecTu. [lepBas kocMuueckast

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akon ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuenrrpenus.

13 C P b P bubnunoreka IJOK

Wja CONMPOTHUBIICHUS MPUJIBUKECHUHI
P pHi https://m.edsoo.ru/ff0c3{76
TeJa B )KUAKOCTH WIH Tra3e
[ToctynarensHOE U BpalaTeabHOE

14 JIBIOKEHUE a0COIOTHO TBEPOTO Tea. bubmmoreka [JOK
MowmenT cuiibl. [Ineyo cuinsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeENa
Nmnynec MaTepuaibHOU TOUYKH,

15 CHCTEMBbI MaTepPHUAJIbHBIX TOYEK. bubnmoreka LJOK
Nmnynbe cunpl. 3aK0OH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyJibca. PeakTuBHOE JBHXKEHUE
PaboTa 1 MOIIHOCTB CHJIBI.

16 Kunernueckast sHeprus marepuaibHOR bubnmoreka [JOK
touku. Teopema 06 U3BMEHEHUHN https://m.edsoo.ru/ff0c4502
KWHETUYECKOU SHEPTUH

17 TloTenumnanbsHast SHEPTUSL. bubnunoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[TorenuuanbHasi SJHEPrUs ynpyro
nehopMUpOBaHHOM NPYKUHBEI.
[ToTennuanpHas SHEpPrus Tena BOIU3U
MOBEPXHOCTH 3E€MIIN

https://m.edsoo.ru/ff0c461a

18

[ToTeHnManbHBIC ¥ HEMOTCHIHAIBHBIC
cunbl. CBsI3b pabOTHI
HETNIOTCHIIMAJIbHBIX CHII C U3BMEHEHHUEM
MEXaHHYECKON YHEPTHH CHCTEMBI TEJl.
3aKOH COXpaHEHUS] MEXaHHYECKOMN
SHEPTUU

bubnunoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopaTtopnas paboTa
«HccnenoBanue cBsizM pabOTHI CUIIBI €
M3MEHEHUEM MEXaHMYECKOH SHepruu
TeJa Ha IPUMEpPE PaCTHKCHUS
PE3UHOBOIO JKI'yTa»

20

KonTtponbHas paboTa mo teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXpaHCHHUsSI B MEXaHUKE)

bubnunoreka IJOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJ0KEHUS MOJIEKYISIPHO-
KWHETUYECKON TeopuH. bpoyHOBCKOE
nemxenue. Juddysus

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

22

XapakTep IBHXECHUS U
B3aMMOJCHCTBHS YaCTHII BEIICCTBA.
Moaenu cTpOE€HHS Ta30B, KUIKOCTEN
U TBEPABIX TEN

23

Macca monexyin. KonuuectBo
BemecTBa. [locrossHHas ABorazipo

24

TemnoBoe paBHOBecue. TemnepaTtypa



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

u e€ usmepenue. lllkana temneparyp
Lenscusa

Wneanpuwiii raz 8 MKT. OcHoBHOE

butmumorexa LIOK

2 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcomroTHas TeMreparypa Kak Mmepa

26 CcpeaHel KUHETUUYECKON SHEepTUHU bubnunoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenpneneeBa-Knanelipona

27 3akoH [lanpToHa. ['a30BBIC 3aKOHBI
JlaGopaTopnas paboTa

)8 «HccnenoBanne 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSTHUS
pa3pexKEHHOro ra3a»

29 M3omnporieccrl B uieadlbHOM Ta3e U UX butmmorexa LIOK
rpaduueckoe npecTaBiIeHNue https://m.edsoo.ru/ff0c570e
BuyTpeHnHsis sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 crocoOn! e€ n3meHeHus. Konndectso bubnunoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHss https://m.edso0o.ru/ff0c5952
SHEPrusi OJJTHOATOMHOTO UJ€aJIbHOTO
rasa

31 Bunasl Tennonepenauu bubanorera HOK

https://m.edsoo.ru/ff0c5¢36
VnenbHast TEMIOEMKOCTH BEIIECTBA.
32 KonuuectBo TemnoTel nipu bubsmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Temionepenayde. AauadaTHbIN Mpolecc
33 IIepBbIii 3aKOH TEPMOJIUHAMHUKH U €TO bubnmoreka [JOK

IMpUMCHCHHUC K U30IIpoHcccamM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoGpatumocTs nporiieccoB B

butmumorexa LIOK

34 .B 7
FIpHpOzic. DIOPOL 3aKoH https://m.edso0o.ru/ff0c6230
TEPMOTMHAMHUKHU
35 ITpunuun nevicteusa u KIIJ] TermoBoit butmmorexa LIOK
MAaIIUuHEI https://m.edsoo.ru/ff0c600a
36 Hwukn Kapnao u ero KITJI
37 DKojorudeckue mpoOIeMbl
TETIJIOIHEPTETUKHU
13 OGo6marommuit ypok «MosekyspHast bubmmoreka [JOK
¢u3uka. OCHOBBI TEPMONHAMHUKID) https://m.edsoo.ru/ff0c6938
KonTtponbHas paboTa mo teme
39 «Momnexkynspaas ¢pu3nuka. OCHOBBI Brtanorexa [IOK
Yiap ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [Tapoo6pa3zoBaHue 1 KOHJIEHCAIUS. bubnmoreka [JOK
Hcnapenue u KuneHue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAasA U OTHOCHUTEILHAS
41 BJIAXKHOCTHBO3ayXa. HachelleHHbII bubmuorexa OK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u
4 amopdHbIC Tena. AHU3OTPOITHS bubnunoreka [JOK
CBOMCTB KpuctaiuioB. JKujkue https://m.edsoo.ru/ff0c6510
kpuctauibl. COBpEMEHHBIE MaTepPHUabl
IInaBnenve u KpUCTAIIIU3AIHS.
43 VY enapHas TEIIOTa IUIABJICHUS bubnnorera HOK
s ' https://m.edsoo.ru/ff0c6708
CyO6numarust
44 VYpaBHeHHe TerIoBoro dananca bubamorexa LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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DJeKTpu3anus Tea. DIeKTPUISCKUN

45 n bubnunoreka [JOK
3apsan. J(Ba Bu1a 3IEKTPUIECKUAX
pAA A P https://m.edsoo.ru/ff0c6bec
3aps/I0B
[IpoBogHUKH, TUIAEKTPUKHU U
bubnunoreka IJOK
46 MOJYNPOBOJHUKH. 3aKOH COXPaHCHUS
https://m.edsoo.ru/ff0c6bec
3IIEKTPUYECKOTO 3apsijia
BzaumonerictBue 3apsiioB. 3aKoH
. . bubnnoreka [JOK
47 Kynona. Toueunslit a3neKTpUudecKuii
https://m.edsoo.ru/ff0c6ced
3apsna
Hanps€HHOCTB 3IeKTPUUECKOT0
43 nond. [IpuHuun cynepno3unuu bubnmoreka LJOK
3JIEKTPUYECKUX NoJen. JInHuu https://m.edsoo.ru/ff0c6df2
HAIpsHKEHHOCTHU
PabGora cun 351eKTpoCcTaTH4ecKoro
49 I p bubnunoreka [JOK
nons. [lorennuan. Paznocts
B https://m.edsoo.ru/ff0c6f00
MOTEHIINAIOB
[IpoBogHUKH U TUATIEKTPUKH B
50 3JIEKTPOCTATUUECKOM I10JIE bubamorexa LIOK
P ' https://m.edsoo.ru/ff0c7018
JAunanexkrpuyeckasi MpOHUIIAEMOCTh
butmumorexa LIOK
51 OnekrpoéMrocth. KoHgencaro
P P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIOCKOTO
bubnunoreka [JOK
52 KOHJIEHCATOpa. DHEPTHS 3aPSHKEHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 Jlabopatopnas pabota "M3mepenue
3IEKTPOEMKOCTH KOHIeHcaTopa"
54 [TpyuHIMN nEeiicTBUSA U IPUMEHEHNE

KOHACHCATOPOB, KOIIMPOBAJIBHOI'O



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

anmnapara, CTpyWHOTO MpUHTEpA.
DneKTpocTaTuYecKasl 3aluTa.
3azemIiIeHHE IIEKTPOTIPUOOPOB

55

DNEeKTpUUYECKHUI TOK, yCIOBHS €Tr0
cymectBoBaHus. [[oCTOSTHHBIN TOK.
Cuna toka. Hanpsixenue.
Conporusnenue. 3akon Oma st
ydacTka Iemu

56

[TocnenoBarensHOE, MapalieIbHOE,
CMEIIaHHOE COCIUHCHHE
poBOTHUKOB. JlaGopaTopHas paboTa
«3y4eHne cMeIaHHOTO COSTUHEHUS
PE3UCTOPOB»

bubnunoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTra 1 MOIITHOCTH AJIEKTPUIECKOTO
Toka. 3akoH J[>koyins-Jlenna

butmmorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3axkon Oma JiJ1st TOTHOU (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3aMmbikaHue. JlabopatopHas paboTa
«3mepenne DJIC ucrounmka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

bubnunoreka IJOK
https://m.edsoo.ru/ff0c7ae0

59

DJIeKTPOHHAs IPOBOAMMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh
COINPOTHUBIICHUSI METAIJIOB OT
temnepaTypsl. CBEpXIIPOBOIUMOCTh

60

DJIEKTPpUUYECKNN TOK B BaKyyMe.
CBolicTBa JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IIpUMeCHas NpoBOAUMOCTb. CBONCTBA
p—n-nepexona. [TomynpoBoIHUKOBBIE

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

npuoopsI

DJIEKTpUUYECKHUN TOK B PaCTBOpPAX U

62 pacruiaBax 3J1€KTPOJIUTOB. | bubnmoreka [JOK
DNEeKTPOIUTUYECKAST TUCCOLNAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOITU3
DNeKTpuUecKuil TOK B ra3ax.

63 CaMOCTOSATETBLHBIN U | bubmmoreka [JOK
HECAMOCTOATENBHBIN pa3psan. MomHus. https://m.edsoo.ru/ff0c84ae
ITnazma
DIIeKTpUYECcKre MPUOOPHI U

64 YCTPOMCTBA U UX MPAKTUUECKOE | bubnuoreka LIOK
npuMeHeHue. [IpaBruiia TeXHUKH https://m.edsoo.ru/ff0c86fc
06e3omacHOCTH

65 O6o6mmaronuii ypox | bubmmoreka [JOK
«DNEeKTPOAUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponbHas paboTa mo teme

66 «OnekrpocTtaTuka. [locTosaHHBII | bubnmoreka [JOK
3JIEKTPUUECKHMN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpEerax»

67 Pe3epBHblil ypok. KoHTpoiapHas 1 bubnmoreka LJOK
paboTa o Teme "DiekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56

63 PesepBHBIil ypok. O600maromuii ypok | bubnuoreka LIOK

no teMaM 10 xiacca

https://m.edsoo.ru/ff0c8f6¢

OBILIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIACC

KosnvyecTBo yacon DJIeKTPOHHbIE
Ne Hara nudposbIe
n/n Tema ypota Bcero Konrporbbie | - Mpaktirieckue u3ydeHusi | oOpa3oBaTesIbHbIE
padoTnI padoTnI pecypesr
[TocTostHHBIE MAarHUTHI U X

| B3anmMOeciicTBHEe. MarauTHOE MoJIe. ) bubanoreka I{JOK
Bekrop MmarauTHO# MHAYKIWU. JIuHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM MHAYKIIUU
MarauTHO€ 1oJje TPOBOJIHHKA C

) TokoM. OnbIT Dpcrena. 1 bubnuorexa [{OK
BzaumoneiicTBre MpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «3ydenue 1 1 bubnuoteka [IOK
MAarHUTHOTO MOJISI KATYIIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBMe MarHUTHOIO IMOJISl Ha
MPOBOJHUK ¢ ToKOM. Cuita Amrepa.

4 JlabopaTtopnas pabota 1 | bubnuoteka [IOK
«HccaenoBanue nelicTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM»

JlelicTBME MAarHUTHOI'O MOJISI Ha

5 JBHKYIIYIOCS 3apSKEHHYIO YaCTHILY. ) bubnuorexa [{OK
Cuna Jlopenmna. PaGoTa cuibt https://m.edsoo.ru/ff0c9df4
Jlopenia

6 OnekTpoMarHuTHas HHAYKIus. [ToTox )

BeKTOpa MarHUTHOM MHAYKIUU. DJC



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

MHYKIUU. 3aKOH 3JIEKTPOMAarHuTHOM
nHayknun @apanes

JlaGopaTtopnas paboTa
«HccnenoBanue siBICHUS
3JEKTPOMArHUTHOM MHITYKITUN

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

NunykTuBHOCTG. SIBIIEHNE
camouHAyKIuu. DJ|C caMOMHIYKIIHNH.
DHeprusi MAarHUTHOTO TIOJISI KaTyIIKH C
TOKOM. DJICKTPOMArHuTHOE TOJIe

Bbubnuoreka [HOK
https://m.edsoo.ru/ff0ca600

TexHuueckne yCcTponucTBa U UX
IIPUMEHEHHE: TTOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUThl, JIEKTPOABUTATEND,
YCKOPUTENH 3JE€MEHTAPHBIX YaCTHIL,
WHAYKIIMOHHAS M1€Yb

10

OO6o6maromuit ypok «MarautrHoe
noJie. DIEKTPOMarHUTHASI HHTYKITUSD)

Bbubnuorexa [HOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas paboTa 1mo teme
«Mar=uutHoe 1moJie.
DneKTpoMarHuTHasI UHIYKITUS)

bubnuoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOIHBIE MEXAHUYECKUE
kojieOanus. [[apMoHUUYecKre
KoJieOaHus. Y paBHCHUE
TapMOHHYECKHUX KOJICOaHUH.
[IpeBparieHue sHEPTHUU

Bbubnuoreka LHOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopnas paboTa
«MccnenoBanue 3aBUCUMOCTH
neproja MallbIX KojeOaHuil rpy3a Ha
HUTHU OT JUTMHBI HUTU U MAcChl Tpy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

KonebarenpHbIit KOHTYp. CBOOOTHBIE
JIEKTPOMAarHUTHBIE KOJIeOaHUs B
UcabHOM KoJie0aTeIbHOM KOHTYpE.
AHaorust MeX1y MEXaHUIeCKUMU U
AIIEKTPOMArHUTHBIMH KOJICOAHHSIMU

Bbubnuoreka LHOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcoHa. 3akoH
COXpaHEHHUsI SHEPTUHU B UJICAIbHOM
KoJie0aTeIbHOM KOHTYpE

Bbubnuorexa [HOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBienue o 3aTyxXaromuyx
KoJieOaHusAx. BeiHyX1IeHHBIE
MeXaHn4eckue kojebanus. Pezonanc.
BbIHYX1I€HHBIE 2IEKTPOMATrHUTHBIE
KoJeOaHus

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

17

[Tepemennslii Tok. CUHYCOUIATbHBIN
IepeMEHHBIA TOK. MOIIHOCTH
MEePEMEHHOI0 TOKa. AMIUTUTYIHOE U
JIEMCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U
HaIpsHKEHUs

bubnuoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoacTso,
nepeaayda U noTpedieHue
3JIEKTPUUYECKOUN IHEPTUH

19

YcTpolcTBO U IpaKTUYECKOE
IIPUMEHEHHE JIEKTPUUECKOTO 3BOHKA,
reHeparopa epeMeHHOr0 TOKa,
JINHUM dIIEKTpoIiepead

Bbubnuoreka LHOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPU
MIPOU3BOJCTBE JIEKTPOIHEPT UU.
KynpTypa uconb3oBanus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

SJICKTPOSHEPIUU B HOBCGI{HGBHOﬁ
KHU3HHU

MexaHudecKue BOJIHBI, yCIOBUS
pacupoctpanenus. [lepuoa. CkopocTsb

bubnuoreka [IOK

21
pacnpocTpaHeHUs U JJINHA BOJHBL. https://m.edsoo.ru/ff0cca54
IlonepeuHsle U MPOIOIBHBIE BOJIHBI
2 3Byk. CkopocTh 3ByKa. [ poMKOCTH bu6mmoreka [JOK
3ByKa. Bricota Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIEKTPOMAarHuTHBIE BOJIHBI, UX
23 N I bubnnoreka [{OK
cBoiicTBa u ckopocTh. llkana
P https://m.edsoo.ru/ff0ccfe0
AIEKTPOMAarHUTHBIX BOJIH
[IpuHIUIIBI pagUOCBI3H U
24 TeneBUieHUs. Pa3Butue cpencTs
cBs3u. Pannonokamus
25 Kontponbhnas padora «Konebanus u bub6mmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonuHEHOE pacopOCTpaHEHHUE
26 CBeTa B OJJHOPOJHOU cpejie. bubnunoreka [IOK
Toueunslii UCTOUHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHbI
bubnuoreka LIOK
27 oTpaxkeHus ceera. [loctpoenue
N https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B MIIOCKOM 3€epKajie
[Ipenomnenue ceera. [TonHoe
28 BHYTpEHHEE OTpakeHue. [IpenenpHblii bubnuorexa [{OK
YroJ OJIHOrO BHYTPEHHETO https://m.edsoo.ru/ff0cd716
OTpaKEHUS
29 JlaGoparopnas padota «3mepenne bub6mmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

IoKasatTeiid MpeIoOMJICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoenue n3zobpaxxeHuii B

30 nuH3e. PopMysa TOHKOU JIMH3bI bubanorexa [OK
- UOPMY ' https://m.edsoo.ru/ff0cddle
VYBenauyeHue JTUH3bI
JlaGopaTopnas paboTa
31 «HccaenoBanne CBOMCTB
n300pakeHUM B JIMH3AX)»
Jucnepcus cBera. CIIOXKHBIN COCTaB
1 oenoro ceeta. L{pet. JlabopaTtopHas
pabota «Habmronenue nucnepcuun
CBETa»
Hutepdepennus ceera. Audpakums bubnuorexa [{OK
33 N
cBeta. Jludpaknuonnas pemerka https://m.edsoo.ru/ff0ced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bubnuorexa [{OK
[Tonsipuzanus ceera https://m.edsoo.ru/ff0ctf02e
35 Onrtuyeckue npuOOpPsl U YCTPOUCTBA U
yCI0BUS MX 0€30M1acCHOT0 MPUMEHEHHUS
I'panuibl NpUMEHUMOCTH
36 KJaccuuecko MexaHuku. [loctynaTsl bu6mmoreka [JOK
ClIeUAIBHON TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCUTEIIBHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3 Bbubnuorexa [HOK
aMe/lJICHUE BPEMEHHU U COKpalCHHE
8 P pam https://m.edsoo.ru/ff0cfa42
JUTUHBI
OHEprus U UMIYJIbC PENSATUBUCTCKON
. Bbubnuorexa [HOK
38 yacTHIlpl. CBSI3b MacChl ¢ SHEPTUEH U
https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUsl OKOs
39 KonTtponpHas padoTta «Onruka. bu6mmoreka [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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OCHOBBI CHGHHaHLHOﬁ TCOpHUH
OTHOCUTCIBHOCTH»

https://m.edsoo.ru/ff0cf610

®otonbl. Dopmyina [lnanka. Dueprus

bubnuoreka [IOK

40
Y UMIYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIICIOBAHUE
41 doToapdekra. OnbiTor A. I’ brmmorexa LLOK
' T https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoubl potoaddexra. YpaBHeHHE
N (? o0 P bubnnoreka [IOK
42 Oitnmrelina ast potorpdekra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorodrdpdexra
Hasnenne ceera. OmpiTel I1. H.
43 JlebeneBa. Xumudeckoe JeCTBUE brmmorexa LOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoicTsa u
MPAKTHYECKOe TpPHUMEHEHHE:
44
dboTorneMenT, GOoTOTaATIHK,
conHeuHas O6aTtapesi, CBETOIUO/
45 Pemenue 3ama4 mo reMe «DI1eMEHTHI Bbubnuoreka LHOK
KBAaHTOBOW OIITHUKI https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OObBITHI
46 Pesepdopra o paccessauro a-gactu Brbmmorexa LOK
pLOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas MoAenb aToma
47 [Tocrynartst bopa bubmorexa HOK
https://m.edsoo.ru/ff0dOafa
Hznydenue u noryotieHue (HOTOHOB
48 MIpU TIepexo0/ie aToMa C OJHOTO YPOBHS Bubmmorera IOK
P pexoa . A P https://m.edsoo.ru/ff0dOafa
SHEpPrUH Ha APYroi. Buasr ciekTpoB
49 BonnoBsie cBolcTBa yacTull. BoHbI bubnunoreka [IOK



https://m.edsoo.ru/ff0cf6f0
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ne bpoiina. KopnyckysnspHo-
BOJIHOBOM nyann3M. CHOHTaHHOE U
BBIHYKJICHHOE U3Iy4YEHHE

https://m.edsoo.ru/ff0d0ca8

50

OtkpbiTHE PAIMOAKTUBHOCTH. OMBITHI
Pesepdopna no onpeneneHuro cocrasa
pPaauoaKTUBHOTO U3ITy4YCHUS

Bbubnuoreka [HOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. Biusaue
palMOaKTUBHOCTHU HA JKMBbIE
OpraHU3MBbI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
H3oTonbl. Anbda-pacna.
DIIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amMmma-u3inydeHue

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

53

OHeprus CBsI3U HYKJIOHOB B sIpE.
SnepHsbie peakuuu. SAnepHbIn
peaktop. [IpobGnembl, mepceKTUBDI,
3KOJIOTHYECKHUE ACIEKTHI SIAEPHOU
SHEPreTUKHU

Bbubnuorexa LHOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUIbl. OTKPBITHE
MO3UTpOHa. MeTo bl HAOMI0IeHUS U
pPETUCTpaLNU 3JIEMEHTAPHBIX YACTHLL.
Kpyrnsiit cron «@yHpaMeHTanbHbIE
B3auMoOIeucTBUA. EAUHCTBO
¢bu3nyecKol KapTUHBI MUPa»

Bbubnuoreka LHOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3sé3gnoro neba. Co3Be3nus,
SIpKHE 3BE3/IbI, IJIAHETHI, UX BUIAMMOC
nsrkenue. CoHeuHas cucreMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connue. ConHeyHass akTUBHOCTb.
Uctounux sueprun ConHia u 3BE311

57

3BE31bI, NX OCHOBHEIC
XapaKTEePUCTUKHU. 3BE3/IbI TTIaBHON
MOCJIeI0BaTeNIbHOCTU. BHyTpeHHee
crpoenue 3BE31. CoBpeMeHHbIE
IPEACTABICHUS O MPOUCXOKICHUH U
sBotouu CoJtHIIa U 3BE3]

58

Mueunsiii [1yTe — Hama [anaktuka.
ITonoxenue n neuxenne ConaHLa B
lamakTtuke. ['anaktuku. Y€pHbIie
JBIPBI B siApax TaJIaKTUK

59

Bcenennas. Pazberanue rajakTHK.
Teopust bonbiioro B3prIBa.
PennkroBoe n3nyueHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMHHT

61

KonTtponpHas paboTa «JIeMEHTHI
ACTPOHOMHMH H aCTPOU3UKI»

62

O6o6maromuii ypok. Ponb ¢pusnku u
aCTPOHOMHH B 3KOHOMHUYECKOM,
TEXHOJIOTHYSCKON, COITMAIILHOM 1
ATHYECKOH cepax AesITeTbHOCTH
YeaoBeKa

63

O6o6mmaromuii ypok. Poss u Mecto
(GU3UKU U aCTPOHOMHH B
COBPEMEHHOU HAyYHOW KapTHHE MUpa

64

O06o6marommit ypok. Pons




¢bu3ndecKoit Teopun B GOPMHPOBAHUHI
MpeCTaBIeHUN 0 hu3maecKon
KapTUHE MHpa

OO6o6marommuit ypok. Mecto
¢bu3nyecKkoi KapTUHBI MUpa B 0011IEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEACTaBICHUN O IPUPOIE

66 PesepBHBI1 ypok. MarHuTHoOE MoJIe. 1
DJIeKTpOMarHuTHas UHAYKIHS
PezepBubiil ypok. Ontuka. OCHOBBI

67 CIIeTIMATLHON TEOPUH 1
OTHOCUTEIIBHOCTH

s ge3epHI>n71 ypok. KBanToBas ¢usuka. 1 BuGsmorexa LIOK

FICMEHTH ACTPOHOMHH H https://m.edsoo.ru/ff0d1784
acTpou3uKn
OBILIEE KOJIMYECTBO YACOB IT1O 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 10 knace/ Kacesinos B.A., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AknimonepHoe 061ecTBo «M3marenscTBO
«IIpocsemenue»

» dmsuka, 11 kace/ KacesaoB B.A., O61mecTBO ¢ OrpaHUdeHHOM
OTBETCTBEHHOCTHIO « IPODA»; AxuimonepHoe ob61mectBo«3naTenscTBo

«HpOCBeHleHI/Ie»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA
[Tporpamma kypca ¢usuku ans 10—11 knaccos. bazosslit yposens (aBTop B.

A. KacpsaHOB)

YMK «®Pu3uka. 10 knacc. ba3oBblil ypoOBEHb»

1. ®usuka. 10 knacc. ba3oBblil ypoBeHb. YUEOHHK C 3JIEKTPOHHBIM
npuioxxenueM (aBTop B. A. KacksHOB).

2. ®uzuka. 10 kiace. ba3oBsiil ypoBeHb. MeToauueckoe nocooue (aBrop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. bazosslii ypoBeHb. Terpanp i 1a00paTOPHBIX
pabot (aBTopsl B. A. Kacesnos, B. A. KopoBun).

4. ®usuka. 10—11 kmaccel. bazoBeiii ypoBeHb. KoMIIeKT TeTpaaeit ais



KOHTPOJIBHBIX paboT (aBTop B. A. KachsiHOB)
5. ®@usuka. 10 knace. JlugakTuuyeckue KapTouku-3aganus (aBTopel M. A.

VYmakog, K. M. Yiakos).

YMK «®uzuka. 11 kiacc. bazoBblil ypoOBEHb»

1. ®usuka. 11 knacc. ba3oBwiil ypoBeHb. YYEOHUK C 3JIEKTPOHHBIM
npuioxenueM (aBrop B. A. KacesHOB).

2. ®uzuka. 11 knace. bazoBsiil ypoBenb. MeToauueckoe nocooue (aBrop B.
A. KacpsaHOB).

3. ®usuka. 10—11 kmaccel. ba3oBslit ypoBeHs. TeTpass s 1ab0paTOPHBIX
pabot (aBTopsl B. A. Kacesnos, B. A. Koposun).

4. ®usuka. 10—11 knaccel. ba3oBsiil ypoBeHb. KOMIIIEKT TeTpaen s
KOHTPOJBHBIX padoT (aBTOphl B. A. Kacesinos, . B. Urpsiios).

5. ®uzuka. 11 knacc. Jlupakruueckue kapTouku-3a1anus (aBTopsl M. A.

VYmakos, K. M. Yiiakos).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
NHTEPHET

1 http://nsportal.ru - coruansHas ceTh paOOTHUKOB 00pa30BaHMUS.

2 http://markx.narod.ru/pic/ - ¢puszuka B mIKojIeE.

3 http://festival.1september.ru/articles/ - dhecTuBaIb IEAATOTUIECKUX UICH

«OTKpBITBIA YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www fizika.ru/ - caliT Ay yunreneil UMK U UX YUCHUKOB.
5 http://www.physics.ru/ - MaTepuabl o pU3UKE.
6 www . ege .edu.ru - uadopmanMoHHbIN opTan EI'D.

7 http :// school - collection . edu . ru/ - equnras xowteknus [{OPoB


http://www.fizika.ru/
http://www.physics.ru/
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