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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXKEHUM M TpeOOBaHUU K pe3yiabTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, mnpenctraBieHHbIX B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHTAHHS H
KOHLIETIIIUMA TIpernojiaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepanuu, peanu3yrommx OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydawommuxcs 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPeIMETHBIM pe3yJibTaTaM
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBsA3€H (UBMKM C €CTeCTBEHHO-HAyYHBIMU Yy4YeOHBIMH TMpeaMeramu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HA YPOBHE CPEIHEro OOLIETo
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKU: JIMYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3rKe BKIFOYALT:

e IUIAHUPYEMBbIE PE3YJITAThl OCBOCHUS Kypca (U3UKU Ha 6a30BOM YpPOBHE, B

TOM YHCJIC TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOTO MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. IKoapHBIN Kypc PU3NKU — CHCTEMOOOpa3yonii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHHE U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpenNeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIyYeHHUsS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenune (Pu3MKM BHOCHUT OCHOBHOW BKJIAJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydaroImwuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAyYHBIA METO]I TO3HAHUS MPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUM.

B ocHOBy kypca ¢usWku 1jis ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAN HWIEH, KOTOPbIE MOXHO paccMaTpuBaThb KakK HPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
oObeMHEH BOKpYr (Qusnyeckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTHYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3NUECKON Teopuu, posin pyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pean3yeTcs Mpexie
BCEro 3a CUET OpPraHU3allU SKCIEPUMEHTAIBHOU AESATENbHOCTU O0YYarOIIUXCA.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB H JIA0OPATOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHMCOK YUYCHHYECKUX
MpaKkTUYECKUX padoT. BhifeneHne B yKa3aHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUCd YMEHHUSIMHU MPOBOAUTH KOCBEHHBIC HM3MEPEHUsI, HMCCIICIOBaHUs
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB 10 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEMICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJISIIOIINE IPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYs 3HAHUS U3
pa3HbIX pasnenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUECKUX SBJICHWH M MPOIIECCOB B OKpYKAIOMIEH
KU3HH, TpeOytonue BbhIOOpa (U3MYECKON MOAENd Mg CUTyallud MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3MKY Ha ypOBHE CpeHEro o01iero o0pa3oBaHus I0JKEH U3y4aThCs B YCIOBUSAX
peIMETHOro KaOuHeTa (U3HKU WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHoe O00OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (U3NKE YICHHUECKUX MPAKTHUYCCKUX padO0T U JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAaHMUSI  M3y4YaeMbIX  SBIICHHH ¥  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpynOBaHME MJII YYEHUYECKHX TPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTHueckue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHU LIEJIAMH U3y4€HUs PU3KUKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

o (dopMupoBaHHEe WHTEpeca M CTPEeMJICHHs OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POPMUPOBAHUE
MCCJICIOBATEIILCKOTO OTHOIICHHS K OKPYIKAIOIIUM SIBIICHHSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHHUs
OCHOB CTPOCHHMSI MaTepuu U (pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanne ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mNpenCTaBICHUNA O pONM (PUMKHU OJI Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHUeM CIEIyIOMNUX 3a7a4d B

mporiecce n3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero 0Opa30BaHuUs:



e TMpHOOpETeHHEe  CHUCTEeMBbl  3HaHUKW 00  Oo0mUX  (PuU3UUEeCKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJIFOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

e OCBOGHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3znueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TMOHUMaHUE (PU3NUYECKUX OCHOB U MPHUHIMIOB JACHUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIIUSAHMS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMH CAMOCTOSITEIbHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAlIM3a W HMHTEpIpeTauuud HUHPOpMALHH,
OIPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTara;

e CO3JIaHHE YCIOBHMM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 knacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUarOIUXCS.

COAEPKXAHUE OBYUEHUS
10 KITIACC
Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MO3HAHUA

®uzrka — Hayka o mpupone. HayuHble METOIbl MO3HAHUSA OKPY>KAIOIIETO
mupa. Ponp »dKcnepuMeHTa W TEOpUM B IIpollecC€ TMO3HAHUS MPUPOIBL.
DKCHEepUMEHT B (PUBHKE.

MonenupoBanue (HU3UYECKUX SBICHUNW W TIpolieccoB. HaydHbie THMOTE3HI.
dusnueckre 3aKOHbI U TEOPHUH. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u MecTto Gu3NKKM B (OPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W 1UGPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JTATYUKH.



Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcu€ra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAass CKOPOCTb) H
YCKOPEHUE MATEPUATBHOW TOYKH, UX MNPOECKIMU HA OCHU CHUCTEMbI KOOpJHHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U [EpPEMEIICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaieHUSI.

KpuBonmHenHoe  nBMKEHWE. J[BMKEHHWE  MaTepualbHOW  TOYKM IO
OKPYKHOCTH C ITIOCTOSSHHOM 10 MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u yactora obparnieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHn4eckrue YCTpPOWCTBA M TMPAKTAYECKOE IMPUMEHEHHE: CIUJIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenue aBwkeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne ycKopeHusi CBOOOIHOTO MaICHUSI.

Hamnpagienue CKOpOCTH IIPHU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABUMKEHHUS C LEIbIO ONPEJEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPONUICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIC PABHBIE MPOMEKYTKHM BPEMEHUM TNIPU PABHOYCKOPEHHOM
JIBUKEHUM C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenune nBuxKeHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmmnesa. Ilepewii  3akoH  HeroToHa.
NueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoit 3akon HbroToHa
JUIS MaTepUaIIbHOM TOYKHU. TpeTuii 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.



3akoH BcemupHoro TtAroreHus. Cuma TspkecTd. IlepBas kocmuyeckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHusl CKOJIbKEeHUs U cuiia TpeHus nokosd. KosdduimenT tpenus.
Cuiia conpOTUBIIECHHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenpHOE M BpallaTeIbHOE IBH>KEHHE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT cHuJIbl OTHOCUTEIBHO OcCH BpameHus. llnedo cumnbl. YcnoBud
paBHOBECHS TBEPAOTO TENA.

TexHuyecknue yCTpPOMCTBa M MPAKTHYECKOE IPUMEHEHUE: MOAIIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHEHHE MacC B3aMMOJICCTBYIOIINX TE.

Bropoit 3axkon HeroToHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUSI.

VYcnoBust paBHOBecust TBEpAOTO Tesna. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3UHOBOM 00pa3Iie, OT ux aedopMarium.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpalllCHUS.

Tema 3. 3akonbl coxpaneHus 6 MexaHuke

NMnynbe MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTuBHOE IBHIKCHHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHUU
KUHETUYECKOU DHEPTUM.

[ToTeHunanbHas DHEPIUsl. [ToTeHunanbHas DHEPIHs yIpyro
nedhopmupoBaHHOr — mpykuHbL.  [loTeHIManpHas  SHEpPrUs Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.



[loTeHunanbHple W HENOTEHUHANbHblE  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne ycTpoMCTBa M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEHIIMATLHON YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHECHHEM MEXaHUUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJgekysipHast pu3nKa U TEPMOJAMHAMHUKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBUKEHUS U
B3aUMOJECUCTBUSA 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TE U 0OBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Mosnekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Llenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOM TEOpUU HACATBHOTO ra3za. AOCOJIIOTHas TeMmIepaTypa Kak Mmepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vacTtul rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe MenneneeBa—Kianenpona.
3akoH [lanbToHa. M30mponecchl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE M3OMPOIECCOB: H30TEPMa, H30X0pa,
nzo0apa.

TexHuyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHHUYECKUX COCIUHEHHM.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Monens OpOyHOBCKOTO TBUKEHHUSL.

Mogaens onbita IlITepHa.



OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICHUCTBUA.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxku

TepMoauHaMuueckass cucrema. BHYTpeHHSS SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U cIOcO0bI €€ u3MeHeHus. KonnuectBo TemioTsl U pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonarue 00 aamabaTHOM Tmponiecce. llepBbIli 3aKOH TEPMOJMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mammHbl.  [IpuHIUWNBI ~ JEWCTBHUST  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoapduimeHt monae3Horo
nericTBus TeruioBod mammHbl. I{ukn KapHo um ero ko3pduuImMeHT MOIe3HOTO
JEUCTBUS. DKOJIOTHYECKUE TMPOOIEMBbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpPEHHEH HSHEPruy Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3JAyxa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEW SHEpruu (TeMrepaTyphl) Tea Npu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoii TypOWHBI, JBUTATENSI BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.



Tema 3. Acpecammubie cocmoanusn geuyecmea. Dazoswvle nepexoonl

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTENIbHAS BJIAXKHOCTh BO3Ayxa. HacelmeHHslld map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa masieHusd. Cyonumanusi.

VYpaBHeHuUe TerIoBoro OagaHca.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYyYEHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHUCJIE HAHOMATEpUAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenve npy NnOHM>KEHHOM JaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpuCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYeCKHil 3apsia. J(Ba Buaa BIEKTPUUYECKUX
3apsAa0B. IIpOBOOHUKH, IOUAJIEKTPUKH M TOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpudeckoe mnone. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  I[IpuHuummn
CYIEPIIO3ULIMH JJIEKTPUUYECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTrO
OJISL.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorennuman.  Pa3HocThb
MOTEHUUAIOB. [IpOBOOHMKM MW AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JndiiexkTpruyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUecKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOp, KONMMPOBAJIbHBIN anmapar, CTpyHHbBIN IIPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU3OBAHHBIX TE.



DIEKTPUYECKOE MOJIE 3aPSHKEHHBIX TEll.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

JIMPIEKTPUKY B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
MJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpedax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
HNctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIECHUE BEILIECTBA.
[locnenoBaTenpHOE, TAPALIENBHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

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

DNEeKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HCTOYHUKA TOKA.
3akon Oma 11 OJTHOM (3aMKHYTOM) 2iiekTpuueckoi renu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAasT  OPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTH
COINIPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpOBOIHUKH. CobOcTBeHHas u pUMecHast MIPOBOJAUMOCTD
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIeKTpUUEeCKUM TOK B Ta3zax. (CaMOCTOATENbHBIH M HECaAaMOCTOSATEIbHBIN
pazpsaa. Monuus. [Lazma.

TexHuueckue yCTpOWCTBA U IIPAKTUYECKOE MPUMEHEHHUE: aMIIepMETD,
BOJBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIC MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, OTYTIPOBOTHUKOBBIN TUO]I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHre Cuiibl TOKa U HaIPsHKCHUS.

3aBUCHUMOCTb COIIPOTUBIICHUS LWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA TIONEPEYHOr0 CEUYCHUSI U MaTepHrala.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CWiIbl. KOpoTKoe 3ambIKaHue
raJlbBAaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.



3aBUCUMOCTb CONPOTUBIIEHNS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOJAUMOCTD BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptwle pabomol

N3yyeHue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
COMPOTHUBJICHUS.

HabGmronenue snekrposnusa.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uznku 0a30Boro ypoBHsA B 10 Kiacce OCyHIECTBISETCS C
Y4E€TOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTEeMaTUKH,
OHOJOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pU3Myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SKCIIEPUMEHT, MOJIETUPOBAHNUE, MOJEIIb, U3BMEPEHHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIUS,
napaboia, runepbosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CII0KEHNUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEII000OMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsi Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU WU
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJIOB, J3JIEKTPOJMTUYECKAS UCCOLMAIUS,
raJibBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBMKEHUN C HCIOJIB30BAHUEM MEXaHHU3MOB,
y4€T TpeHUss B TEXHUKE, MOJIIMITHUKKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUSs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE), JBUraTelb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpHAIOB, B TOM WYKCJI€ HaHOMAaTEpHaloOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,

KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBATEIIbHbBIC npuodopkl,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.
11 KIIACC

Paznen 4. JaekTpoanHamMuka
Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA



[locTossHHBIE ~ MarHuTHl.  B3anmMmonmencTBHe  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa JNMHUNM MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJIS JUIMHHOTO IPSMOIO NPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanumoaeicTBre NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOZyJIb M HalIPaBJICHUE.

Cuna Jlopenua, e€ Monynb M HanpaBlIeHKE. [[BHyKeHNE 3apsHKEHHONW YaCTUIB
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKOUU. OJIEKTPOABIKYLIas Cuila HWHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe dleKTpUYECKOE TOJIe. ODJEKTPOABWKYIIAs Cula WHIYKIUU B
IIPOBOJHUKE, IBMXKYILEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTE.  SIBIGHME CAaMOMHIYKUWU. OJEKTPOABMXKyLIas cujia
CaMOUHYKLIMH.

OHEPrusi MAarHUTHOTO IO KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTHUYECKOE INPUMEHEHHE: IOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTEIN DIEMEHTapHBIX
4aCTHUL, MHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MArHUTHBIM MOJIEM.

JIvHAM MHAYKIMYA MarHUTHOTO MOJIA.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evicTtrue cumbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH W3MEHEHMS
MarHUTHOT'O MOTOKA.

SIBeHrEe CaMOMHTYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

M3ydeHne MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccnenoBanue NelCTBHSI MOCTOSSHHOTO MarHUTa Ha PaMKYy C TOKOM.



HccnenoBanue sIBIEHUS AIEKTPOMATHUTHON MHIYKIUU.
Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apMonnyeckue konedanus. [lepmon, wacrtora, amrumryga u ($aza KoyieOaHUU.
[Ipy>kHHBIN MasTHUK. MareMaTH4eCcKuii MasTHUK. Y PABHEHHE T'apMOHUYECKHUX
kosneOanuii. [IpeBpaiienue sHeprun Mpyu rapMOHNYECKUX KOJICOaHHSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
3IIEKTPOMAarHUTHbIMU KosieOanusimu. dopmyna TomcoHa. 3aKOH CcOXpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aTyXarouux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
kosebanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemenHbiii TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOTpeOICHUE ANEKTPUUECKOM
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTeMaTUYECKHI MasSTHHK).

HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenne pe3oHanca.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHanc mpu MOCIENOBATEIbHOM COEIMHEHUU PE3UCTOPa, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUH 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanre 3aBUCUMOCTH TEpUOja MajbiX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHre MEPEMEHHOIO0 TOKa B LENM U3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmMpoOMazZHUMHbIE G0JIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JUIMHA BOJHBL. [lomepeyHple W MPOAOJIBHBIE BOJIHBL.
HUuTtepdepenius u uppaxius MEeXaHUIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHOi BonHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakimus,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBas IUArHOCTMKA B TEXHUKE M MEAULMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmroienue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBanne  CBOMCTB — JJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
npesioMJIeHUE, NoJaspu3auns, qudpakuus, UHTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoCTpaHEHUE CBETa B
oxgHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeTa. 3aKOHBI MTPeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTellb
npenomiiecHus. I[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yrojg IOJIHOTO
BHYTPEHHETO OTPaKCHHS.

Hucnepcust cBera. CoXHBIN cocTaB 0enoro ceeta. LIger.

Cobuparoiie U pacceuBaromue JuH3bl. ToHkas nuH3a. DoKycHOE
paccTosiHuE U ONTHUYECKas cuia TOHKOM JuH3bL. [locTpoeHune uzoOpakeHuil B
coOnparolmx U paccenBarolux JuH3ax. @opmyna TOHKOW JIMH3BI. YBEJIUYEHUE,
JaBaeMoe€ JIMH30M.



[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONTUKHU.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBuss HaOMIONEHWS MAaKCUMyMOB W MHUHHUMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxius cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB TMpH NAJCHHMM MOHOXPOMAaTHYECKOTO CBETa Ha
TG PAKIIIOHHYIO PEHIETKY.

[Tonspuzamnus ceera.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMoONMHENHOE pAcIpPOCTPAHEHUE, OTPAXKEHUE U NPEJIOMIICHUE CBETA.
OnTuyeckue mpuodopHI.

[TomHOE BHYyTpEeHHEE OTpakeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKOna.

Habmronenne natepdepeHIny CBeTa.

Hab6monenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[TonyyeHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3Mepenue nokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI ClIeIHAJILHOM TEOPUH OTHOCUTEIBHOCTH

['paHnibl  NPUMEHUMOCTHM  KJIaCCUYECKOW  MexaHuku.  [locrymnartsl
CIICIIMAJIbHOM TEOPUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHILIMI OTHOCUTEJIbHOCTH DWHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHUE BPEMEHU U COKPAILCHHE
JUTUHBI.

DHEeprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIbCOM PEJSTUBUCTCKON YaCTULIbI. DHEPTUs
MTOKOSI.

Paznea 7. KBanToBast pusuka
Tema 1. dnemenmuvt K6aHM O8O ONMUKU



®otonsl. opmyra [Inanka cBsi3u 3HEPrUN POTOHA C €70 YACTOTOU. DHEPrus
U UMITYJbC POTOHA.

OtkpriTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbotorpdexra. YpaBuenue DuHimTeitHa st hoTodadpdexra. «KpacHas rpaHunar

dbotoaddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (POTOdPdeKTa.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Imanerapnas mogmens aroma. lloctynmater bopa. U3nydenue u mormonieHue
(GOTOHOB MpU Tepexojie aToMa C OJHOTO YPOBHSI DHEPTHMHM Ha Jpyroil. Bumel
crekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BosHoBEIE cBOlicTBa yacTtull. Bosnsl 1e bpoitnsa. KopryckynsipHO-BOJIHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHndeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

Habmoienue nmHeRvaThiX COEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuto  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
Biusinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE NpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.



Anbda-pacniaz. ONEKTPOHHBIM M TO3UTPOHHBIN Oera-pacnaa. [‘amma-
U3ITydeHHe. 3aKOH PaIMOAKTUBHOIO pacaja.

OHeprus CBA3HM HYKJIOHOB B siipe. SAaepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTE3 AIEp.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHIL.

®dyHaMeHTalbHbIe B3aUMOJeHCTBUA. EAMHCTBO PU3nUuecKoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOLIUX YaCTHIL.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

HccnenoBanne TpEKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUU U ACTPOPUIMKH

Otanel pa3BuTHA acTpoHomMuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3B&3mHoro neba. Co3Be3ausi, sipKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBHDKCHUE.

ConHeyHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConHIA U 3BE3L.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Ki1acc —
CBETUMOCTB». 3BE31bl IJIaBHOM NOCIEAOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3M TJIABHOW IOCJIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O NMPOUCXOXKACHUU U dBomonnu CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
INanaktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B SApax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PenmmkToBOE U3ITyYeHHE.

Macmrabnas ctpyktypa Beenennoii. MeTtaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnrooenus

HabnroneHnus: HeBOOPYKEHHBIM I1a30M € MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH TSl OTIpeAeNICHUs TIOJ0KEeHUsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usl CEeBEPHOro MOIYyIIapuUs U IPKUE 3BE3/BI.

HaGmronenus B Teneckon JlyHsl, muianet, Miednoro Ilytu.



O6o0maroniee NOBTOpeHue

Ponp ¢u3nku uW acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIbHON M ATHUYECKOH cepax AedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUPOBAaHUM TIPEACTABICHUM O (UINYECKONM KapTHHE MHpPaA, MECTO
busznyecKkoil KapTUHBI MUpa B OOIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kiacce ocymiecTBIsieTCs C
Y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (umyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMBl YPAaBHEHUM, TPUTOHOMETPHUUYECKUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHl U MX MPOEKIHMH HAa OCU KOOPAHMHAT, CIIOKEHHE BEKTOPOB,
IPOU3BOJHBIC 3JEMEHTApHbIX (QYHKIUH, MNPU3HAKK TOJ00US TPEYroJbHUKOB,
oTpeJiesIeHHE TUIOMIAIN TIIOCKUX PUTYp U 00BhEMA Tell.

buonocusa: snextpuueckue SBICHUS B KUBOW MNpUpoJe, KoyeOaTeabHbIe
JIBW>KCHUS B )KMBOM IPUPOJIE, ONITUYECKUE SBJIECHUS B )KUBOW MPUPOJE, NEUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON PpEIIETKH, CHEKTPaJIbHBIN
aHau3.

l'eocpagua: marHuTHBIE TIONIOCA 3€MJIM, 3aJ€KW MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonocua: JHMHUM DIEKTpONEpEnad, TIEHEPATop IIEPEMEHHOIO TOKa,
AIEKTPOJBUTATENb, WHAYKIIMOHHAS I€4b, pajap, pPaauoONpUEMHHK, TEJIEBU30DP,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsl OITHKA,
coJIHEUHas barapes.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS NMPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBHIET'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «Pu3nMka» HAa YPOBHE CpPEIHEro OOILero
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh TOCTHIKEHHUE CIICTYOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE PE3yNIbTAaThl OCBOEHUS Y4eOHOTO npeaMera « DU3nKay TOJKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIMXCA PYKOBOJCTBOBATHCS



chOpMHUPOBAHHOW BHYTPEHHEW TO3WIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIHUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O00IIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA O00YUYaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax Ipa)JaaHCKOIro
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aHUMOJICHICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IaTPMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTD POCCHICKOM TPaXKIaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOr0O OyAyLIEro;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
pUCYIIEro (pU3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIATAHUSI:

WHTEpeC K pa3iu4HbIM cdepaM MpodheCCUOHATBHOU NEATeIbHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (DU3UKON M TEXHUKOW, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyien mpodeccuu 1 peaTu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA TIPOTSKEHUU BCEH JKU3HU;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUSI:

c(hOPMHPOBAHHOCTh JKOJOTHMUECKONW KYJNbTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakKTepa KOJOTUUECKHUX MPOOIeM;



IJIAHUPOBAHUE U OCYIIECTBIICHUE JECUCTBUM B OKPYIKAIOIIEN CPEC HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAaHUE LEHHOCTU HAy4YHOH JEsTENIbHOCTH, TOTOBHOCTh B IPOLIECCE
U3ydeHUs  (QU3MKM  OCYHIECTBJIATh  IPOEKTHYID U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B IPYIIIIE.

METANPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Bba3oBble Jjornyeckue eiicTBUA:

CaMOCTOATENbHO  (OPMYyJIMpPOBaTh W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEJN JACSITEIBHOCTH, 3aJaBaTh IapamMeTpbl M KPUTEPUU HUX
JOCTHKEHHS,;

BBISIBJIAITH  3aKOHOMEPHOCTHM W MPOTHUBOPEUMS B  PacCMATPUBAEMBIX
bu3YeCcKuX SIBICHUSIX;

pa3pabarbiBaTh IUIaH pELIEHHUs MpoOJeMbl C YYETOM aHaIu3a HWMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ICSITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPAMHUPOBaTh W  BBIIOJHATH pabOTy B  YCIOBUAX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIILIEHUE TPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarejbCKHe A1eHCTBHA.

BJIAJETh HAy4YHOW TEPMUHOJIOTHEH, KIIOUEBBIMH MOHATHUSMU M METOJAMHU
buznueckoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHOW AESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB peuieHusl 3a/ay (U3MYECKOTO COACpPN aHUs, MPUMEHEHHUIO Pa3InYHBIX
METO/I0B [T03HAHMS;

BJIAJETh BHUAAMHM JEATEIBHOCTH II0 IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAliY, MPeoO0pa3oBaHUI0 M NPHUMEHEHHIO B PAa3IMYHBIX Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YYE€OHBIX IIPOEKTOB B 00J1acTH (PU3HKY;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aaauy,
BBIJIBUT'aTh TUIIOTE3y €€ pEeLIEHUs, HaXOAUTh APTYMEHTHI IS JI0KAa3aTEeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;



aHAIM3UPOBATh IIOJIYYEHHBIE B XOJE€ PEIICHHS 3aJadd pe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE TTPU U3yYeHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HAaHHUA MO (QU3UKE B MPAKTUYECKYIO 0O0JIacThb
KU3HENEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTAaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.
Pabora ¢ undpopmaunmeii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOIO COJEp:KaHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOATEIBHO OCYLIECTBIIATh IIOWCK, aHaJIW3,
CUCTEMATU3ALMI0 U HHTEPIpETauuio MHPOPMALMK Pa3Iu4HbIX BHIOB U (HopM
IIPEICTABIICHHUS;

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALIHH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALMOHHBIX
3a/lad ¢ CcOoOMIoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHusl, TMPaBOBbIX ©  ITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BEIOUPAsi ONITUMATILHYIO
(bopMy IpeACTaBICHUS U BU3yaJIU3aLUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYIICCTBJIATh OOIIEHHWE Ha Yypokax (HU3MKH W BO BHE-YpPOUHOU
NEeATEIbHOCTH;

pacno3HaBaThb NPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHAWBUIYAIbHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEHUCTBHM C y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ OCTHKEHUIO: COCTABILITH IUIAH JEHCTBUM,



pacnpenensaTb poid ¢ Y4ETOM MHEHHMM YYacTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HWJEM C TMO3ULIHUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.
PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusamnus:

CaMOCTOATENIbHO OCYLIECTBJISATh MO3HABATENIbHYIO NIEATEIHOCTh B 00JacTH
(U3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUH;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUTAaH BBIMOJIHEHUS IPAKTUYECKON PaOOThI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKHM y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OMIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCITOJIb30BaTh MPUEMBI pe(IIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OLEHUBATH PHUCKM U CBOEBPEMEHHO IPUHUMATHh PEIIECHUS MO HX
CHU)KEHMUIO;

OpUHUMATh MOTHUBBI W apryMEeHThl APYrMX MpH aHalM3e pe3yibTaToB
NEesATEeIbHOCTH;

NPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAINU3E pe3yJIbTaTOB
NEeATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIHX HA OMIMOKH.



B mpouecce AOCTMKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHS MPOTPaMMBbI
no (u3MKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPLIECHCTBYETCS HYMOLMOHAIBHBIN WUHTEIUIEKT, IIPEANOIArafo I
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIILHOE
COCTOSIHHE, BUACTh HAPaBICHUS PA3BUTHUA COOCTBEHHOW 3MOILMOHAIBHOU C(epsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJMPOBAHHUS, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE HPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHME, CIOCOOHOCTh aJanTUPOBAThCS K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U TPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIexy, ONTUMM3M, WHUIMATUBHOCTb, YMEHHE IEHCTBOBATh MCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPANBATh OTHOIICHHS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kjacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3HKUM B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON ESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBMUECKUX MO/IEIeH:
MaTepuaibHas TOUYKa, UHEpUHUaIbHasl CUCTEMA OTCUYETA, AOCOTIOTHO TBEPJOE TENO,
WJICaTbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnH PU3NYECKUX 3a/1ay;

pacro3HaBath (pu3nUeckue sABJIeHUs (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA U
DNEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJUHEWHOE
JBUKEHUE, CBOOOJHOE TMaJeHuEe Tel, ABUKEHUE M0 OKPYKHOCTH, WHEpIUS,
B3aumojeicTeue Ten, nuddysus, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMa TEIl IPU HArPEBAHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, UCIIAPEHHUE, KOHACHCALWs, IUIABICHUE, KPUCTALIM3ALMs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXAY IMapaMeTpaMu COCTOSIHMSA rasa B H30mpoleccax,
ANEKTpU3aLus TEJl, B3aUMOJEHCTBUE 3aps10B;



OMKCHIBATh MEXAHHYECKOE JIBIDKCHHE, WCIONB3ys (DU3MYECKUE BEITUYHHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIBC TeJla, KWHETHYECKasi DHEPrusi, MOTCHIMAIBbHAS DHEPIHs, MEXaHHICCKas
paboTa, MexaHMYecKass MOIIHOCTh; MPH OINUCAHWU NPaBUIBHO TPaKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYEHHUS M €JIMHUIIBI,
HaxXoJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (U3UYECKYIO BEIMYUHY C JAPYTUMHU
BEITMIMHAMU;

OMKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBJICHUS,
UCTIONIb3Ysl (PU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIHsl XaOTHUECKOTO JBIKEHUS MOJIEKYJI, CpeIHEKBaApaTUIHAs
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, padbora Trasa,
KOO (PUIIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBUTATEINSA;, IIPH OINMCAHWUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUUHAM;

OIMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M AIEKTPHICCKUE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AICKTPHUCCKUIN 3apsi,
IEKTPUUECKOE TMOJIe, HAMPSIXKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, WX OOO3HAYCHMSI W CIWHUIIBI;, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINC
JTAaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHUMH BETHYNHAMH,

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3MUECKHE
3aKOHBI M NIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHUYECKOW DHEPruu, 3aKOH COXPAaHEHUS WMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYIIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHENH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMKCHUS MOJICKYT C
a0COJIIOTHOM TeMIlepaTypou, MepBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHCHHUSI
AJIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, Tpu 3TOM pas3inyaTh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKECHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs UX O€30MMACHOTO UCIOJIb30BAHUS B
MOBCEIHCBHOM XU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI IO MCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MIPOIIECCOB C WCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpobOiieMy/3amady W TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBOIBI,



OCYILECTBISThH MPSIMbIE M KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIMYUH, MTPH
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOJNb30BaTh H3BECTHBIC
METO/bI OLICHKHU MOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (PU3NYECKUMHU  BEJIWYUMHAMH  C
VCIIOJIB30BAaHUEM INPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
¢ukcupoBaTh pe3yabTaThl MOJYUYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIMYUH B
BUJIe Ta0nuIl U TpaKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

co0Io1aTh MpaBuia 0€30MacHOTO TpyJa MPHU IPOBEJCHUM HCCICJOBAHUNA B
pamMKax Y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIENI0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
0o0opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIB3Ys (PU3HUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 33/1a4U
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXoAUMbIe i €€ PElIeHHs, TPOBOJUTh PAaCUYEThl U OLEHUBATH PEATBHOCTH
MOJIy4YEHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPANBATh JOTHYECKH HENPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHMM C ONOPOM HAa WM3YyYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYECKHe ABIICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHHH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
U TIPEICTABJICHUS YYEOHOW M HAYYHO-TIOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYKAIIIET0O MHUpPAa, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Uit obecrieueHus: 6€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOLIEH Cpele;

paboTatb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPYyNNbl, PAaLMOHAIBHO PpACHpPEleisTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K xonumy oOyuyenus B 11 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M



TEXHOJIOTUW, B MPAKTUYECKON AEATENBHOCTH JIFOAEH, LEIOCTHOCTh U €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3HUYECKUX MOJIEIICH:
TOYCYHBIM AJICKTPUUECKHUHN 3apsl, JIyd CBETa, TOUCUHBIH UCTOUYHHMK CBETA, sepHas
MOJIE/Ib aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sijpa IMpU pPelieHUuH (U3UISCKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOM (DM3UKU: DJICKTPUUECKAS] POBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBHUS TOKa, B3aMMOJICHUCTBHUE
MarHuToOB, JJICKTPOMAarHUTHAs WHAYKIMS, JACHCTBHME MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUUCS 3apsiji, DJIEKTPOMArHUTHbBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpaHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHUE,
uHtepdepeHnus, audpakmus W MOJApU3aIlds CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTromMa BOJOpPOJa, €CTECTBEHHAs W MCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOMCTBA BEIIECTBA (PJICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJEKTPUUYECKYI0  MPOBOJUMOCTh  Pa3IMYHBIX  Cpel) U
AJICKTPOMArHUTHBIE SBJICHHS (MPOIECCHI), HCMONB3YysS (PU3HYECKHE BEIMYMHBIL:
AIIEKTPUUYECKUN 3apsijl, CUJia TOKa, DJIEKTPUYECKOE HAIPSIKEHUE, DJICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJisA, cuia Awmmepa, cuia JlopeHma, WHIYKTHBHOCTH
KaTYIIKH, SHEPrys AJIEKTPUYECKOr0 M MArHUTHOTO IIOJIeH, MEepHOJ M YacToTa
KojieOaHWM B KojeOaTeIbHOM KOHTYpE, 3apsaj M CHjla ToKa B IpoIecce
rapMOHMYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTUYECKAasl CWUJIa JIMH3bI, MPU ONMUCAHUM TMPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYNHAMM;

OMHUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3Ys
dbuznyeckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMIYJILC (POTOHA, MEPUOJI TIOJypaciiaia, SHEPTHs CBsI3U
aTOMHBIX S7Ep, IPU ONMCAHWHM IPAaBWIBHO TPAKTOBATH (DU3UUYCCKHH CMBICT
UCIIOJB3YEeMbIX BEJIMYUH, MX OO0O3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIOIIME JIAHHYH (DU3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHAMM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBIICHUS, UCIIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapajieIbHOTO
COCIMHEHHUs TMPOBOIHUKOB, 3akoH Jxoyns—JIeHia, 3aKOH 3JIEKTPOMarHUTHOU



WHIYKIWHU, 3aKOH MPSMOJIMHENHOTO PACHPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIIOMIICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHUS JHEPIUH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPAaHECHMS
IIEKTPUYECKOTrO 3apsA/ia, 3aKOH COXPAHEHMsSI MAacCOBOIO 4YHCIIA, IMOCTyJaThl bopa,
3aKOH paJMOAaKTUBHOIO pacnasja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €r0 MaTeMAaTHU4YEeCKOE BBIPAXXEHHE M YCIOBUS (TpaHUIbI, OOJACTH)
PUMEHUMOCTH;

OIIPEIENISITh HAIIPaBJICHUE BEKTOPA MHAYKIIMNA MATHUTHOTO IOJIsI IPOBOJHUKA
C TOKOM, cuiibl AMrnepa u cuisl JlopeHua;

CTPOUTb U OIUCHIBaTh H300paKEHUE, CO3JaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI 1O MCCIEIOBAHUIO (DU3UUECKUX SIBIICHUUA H
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUM: IIPU 3TOM
dopMynupoBath mpoOieMy/3ajady M THUIOTE3Y Y4YEOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOr0 OOOpPYIOBaHUSA, MPOBOJIUTH OMBIT H
bopMyIUpOBaTH BBIBOBI,

OCYUIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, IPU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUsT U MCIOJb30BaTh HW3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C HUCHOJIb30BAaHUEM
OpsMBIX HM3MEPEHUH: MPU O3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpPOBAThH
pe3yabTaThl MOTYYEHHON 3aBHUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpauKoB, AeaTh BbIBOBI IO pe3yJibTaTaM HCCIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUU HCCIIEIOBAaHUIN B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Y4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
NEeATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOW (DU3MYECKONM MOJICTBIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEeoOXoauMble Jisi €€ pellieHUs, TPOBOAUTh PacyE€Thl M OLIEHUBATH PEaJIbHOCTD
MOJTy4YEHHOT0 3HaueHUs (PU3NUECKOMN BEININHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUYHBYIO
LETIOYKY PpACCYKICHHI C ONOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznueckue sSBICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTAaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMALUIO;



OOBSCHATh TPUHIUIBI JCHCTBUS MAIINH, TPUOOPOB W TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUS UX O€30MaCHOTO MCMOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

WCITIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOUN >KU3HU
JUTst o0ecrieyeHus: 0€30MacHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 370POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

paboTaTh B Tpynmne C BBHIOJHEHUEM pPa3JIMYHBIX COIUAIBHBIX PpOJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PALMOHAIBHO pACHPEAENATh OOS3aHHOCTU U
IJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pACCMAaTPUBAEMOM TIPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie IIpakTHueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
bubmuorexa [JOK
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kitnematitica > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edso00.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

@da3oBbIE IEPEXOBI

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




Hroro no pazneny 24
Paznea 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 UIeKTpOCTATHI 10 https://m.eds00.ru/7f41bf72
ITocTosAHHBIN NEKTPUUECKUN TOK. TOKH B bubnnoreka [HOK
4.2 12
pa3IMYHBIX cpelax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 11 1 3 bubnunoreka [HOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edso00.ru/7f41c97c
59 MexaHn4yeckne U dJIEKTPOMarHUTHBIC 5 1 bubnmnorexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIUaTIBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuotexa [JOK
4.1 DJIEMEHTHI KBAHTOBOU ONTUKU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToma 4 bubnuorexa [IOK




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

4.3 ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 ng:;;fg;?ﬁ}; £41097¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E:ff:;;f;:ogﬁﬁ £41c07¢
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunyecTBO yacon DJIeKTPOHHbBIE

Ne Hara uudposeie

Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE

padoThI padoThI
pecypchbl

dusznka — HayKa O IIPUPOJIE.

1 Hayunrle MCT(})’K bl HO?I?HEII)HI/IH 1 4.09 bubmmorexa [TOK

yd A ' https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Poins 1 MecTo dusnku B

5 (hopMUPOBaHUH COBPEMEHHOM 1 6.09 bubnuorexa [JOK
HayYHOM KapTHHBI MUPA, B ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATSIbHOCTH JIFOICH
Mexaandeckoe JBIKCHHE.

3 OTHOCUTENBHOCTh MEXAHUYECKOTO 1 11.09 bu6nmoreka [JOK
nBuxkenus. [lepeMelenue, CKOpoCTh, ) https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpPHOE NpAMONIMHENHOE 1 13.09 bubnuoreka [IOK
NBUYKEHUE ' https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOIMHEHHOE 1 18.09 bubnnoreka [JOK
JIBUYKEHUE ' https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHne. Y CKopeHue 1 20.09 bu6mmorexa [IOK
CBOOOIHOTO MaJeHUs ) https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe TBUKEHHE.

7 JIBr>keHuEe MaTepualIbHON TOYKH O 1 25.09 bubmorexa [JOK

P ' https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [IpuHUKIT OTHOCUTENBHOCTH 1 27.09 bu6nmoreka [JOK




lNanunes. MHepumanbHbIe CUCTEMBI
orcuera. Ilepseii 3akoH HeroTOHA

Macca tena. Cuna. [Ipuniun

https://m.edsoo.ru/ffOc3be8

9 CYIIEPIIO3UIINM cril. BTopoi 3aKoH 2.10 buGnnorexa LIOK
yHep H ' p . ' https://m.edsoo.ru/ff0c3be8
HproTona njis MaTepuanbHOM TOYKH

10 Tperuii 3akon HeroToHa 11 4.10 bubmumoreka [IOK
MaTEpHAIbHBIX TOYEK ' https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro taroreHus. Cumna

11 TspKecTr. IlepBas kocMuyeckas 9.10 bubnmorexa [IOK

P ’ https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec 11.10 bubnuoreka [IOK
Tena ' https://m.edsoo.ru/ff0c3el18
Cuita tpenus. Koadbuiment tpeHus.

13 Cuia cgn OTI/IBJIeI({bI/Iq:I pu BI/IE(CHI/II/I 16.10 bubmmorexa LJOK

P pr ' https://m.edsoo.ru/ffoc3f76
Tena B )KUAKOCTH MJIH ras3e
[ToctynaTensHOE U BpalaTeaIbHOe

14 JBIKEHUE a0COIIOTHO TBEPIOTO 18.10 bu6mmoreka [IOK
Teaa. MomenT cunbl. 11nedo cukbl. ) https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBecHs TBEPAOTO TeNa
NMnynsc MmaTepuaibHOM TOYKH,

15 CUCTEMBI MaTepUATTbHBIX TOYCK. 53.10 bubnnoreka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs ' https://m.edsoo.ru/ff0c43d6
UMITYJIbCa. PeakTHBHOE JIBIYKEHUE
PaboTta 1 MOIITHOCTH CHJIBL.

16 Kunernueckas sHeprust 55 20 bubnuoreka [IOK
MatepuanbHOR Touku. Teopema 06 ' https://m.edsoo.ru/ff0c4502
W3MEHCHUN KHHETUIECKOW dHEPTUU

17 [loTeHuumanpHas SHEPTHUsL. 6.11 bu6nmoreka [JOK




18

[loTenunanpHas 3HEpPIrys ynpyro
neGopMUPOBaHHON NIPYKUHBIL.
[ToreHumanpHas 3Heprus Teina
BOJIM3M IOBEPXHOCTH 3eMITU

IloTennmanesHele U
HEIOTEHIMaIbHBIE CHITBI. CBS3b
paboThI HEMOTCHIIUATBHBIX CHJI C
M3MEHEHNEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTrUun

8.11

https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHnas pabota
«HccnenoBanue cBsizu pabOThI CUITBI
C U3BMEHEHUEM MEXAHUYECKOU
SHEPTUHU TeJia Ha IPUMepe
PaACTSKEHUS PE3UHOBOTO KI'yTa»

13.11

20

21

22

KonTtpouabnasi pabora mo teme
«Kunemaruka. /[unamMmuka. 3aKoHbI
COXPaHEHHs B MEXaHHMKE»

OCHOBHbIE TOJOXKEHUS
MOJIEKYJISIPHO-KMHETHYECKOM TeOpHH.
Bbpoynosckoe nsmxenue. Auddysus

Xapakrep ABUKECHUS U
B3aHMMOJICHCTBHS YacTHUI] BEIISCTBA.
Mogenu cTpoeHus ra3os, )KUIAKOCTEH
U TBEPABIX TEI

15.11

20.11

22.11

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. Konuuectso
BemlectBa. [locTositHHas ABoraapo

27.11

24

TennoBoe paBHOBecue. Temneparypa
n e€ nu3mepenue. [llkana remneparyp

29.11




Henscns

WUneansusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypasaenne MKT 412 https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIIeparypa Kak Mepa

26 CpeaHEel KHHETUYECKON SHEPTUU 6.12 bubnnoreka [HOK
JBUYKECHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Kianeipona

27 3akon [lanbproHa. ["a30BbIC 3aKOHBI 11.12
JlaGoparopHnas pabota

98 «HccnenoBanue 3aBUCUMOCTH MEXKIY 13.12
napaMeTpamMu COCTOSHUS
Pa3peKEeHHOTO Ta3a

29 N3onponeccel B MACAIBHOM Ira3e U ux 18.19 bubnnorexa [JOK
rpadguvecKoe mpeacTaBIcHNe https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U

30 cniocoObI €€ n3menenus. Konnuectso 50.12 bubnuotexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOIO UI€ATbHOTO
rasa

bu6mmoreka [IOK

31 Byt rertonepesam 2212 https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTH BEILIECTBA.

39 KonnuecTBo T€NMIOTH NpH 9712 bubmuotexa [JOK
Teruionepenaye. AanadbaTHbIA https://m.edsoo.ru/ff0c5c36
rporuecc

33 [1epBblil 3aKOH TEPMOAMHAMUKH 1 10.01 bubnnorexka [JOK

€ro NpuMEHCHUE K U30IIpoueccamM

https://m.edsoo.ru/ffOc5efc




HeoOpatumocTs nporieccoB B

bu6mmoreka [IOK
4 .B % 15.01
3 HPHPOJS. BTOPOH 33RO https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpuniun nevicteus u KII/ TenmoBoi 17.01 bubmuorexa [JOK
MallUHbI ' https://m.edsoo.ru/ff0c600a
36 [ukn Kapno u ero KIT 22.01
37 DKOJIOTUYECKHE TTPOOIEMBI 24,01
TETIOIHEPTETHUKH
38 O6o06maromuit ypok «MosekyispHas 59.01 bubnnorexa [HOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI ' https://m.edsoo.ru/ff0c6938
Konrtpoabnas pabora no reme Bu6 LIOK
UOJIMOTEeKA
39 M . 31.01
«Modexysipuast pusika. OcHoBb! https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMHUKID
40 [TapooGpa3oBanue 1 KOHICHCAITHS. 5 02 bubnunoreka [JOK
Vcniapenue u Kumenue ' https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS M OTHOCUTEIbHAS
41 BJIAXHOCTH BO3ayxa. HachIeHHBIN 7.02 bubmorexa [IOK
yxa. ' https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammmueckue u
amopdHbIe Tena. AHUZOTPOIHS
42 CBOMCTB KpHUCTAJLIOB. JKunkue 12.02 bubmorexa [JOK
P ) ' https://m.edso0.ru/ff0c65f0
kpuctaiabsl. COBpeMEHHbBIE
MaTepuabl
[InaBnenue n KpUCTATUTU3ALIMSL.
43 V aenpHas TEINIOTA IJIaBJIEHUS 14.02 Brbmrotexa IOK
' ' https://m.edsoo.ru/ff0c6708
Cybnumarus
44 VYpaBHeHHe TEIIOBOro OanaHca 19.02 bubmorexa [JOK

https://m.edsoo.ru/ff0c6820




DJIeKTpu3anus Teil. DICKTPUUECKUN

bu6mmoreka [IOK
45 3apaa. JIBa BUIa DIIEKTPUYECKUX 21.02
pan. /1 g p https://m.edsoo.ru/ffOc6bcc
3apsIoB
I1poBOIHHUKHN, TUIIEKTPUKN U
46 r[(f)n OBOIHUKU 3a1<zH COXPaHEHUs 26.02 Bubmorexa LIOK
YHpOBOA ' p ' https://m.edsoo.ru/ffOc6bcc
AEKTPUYECKOTO 3apsijia
B3aumopeiictBue 3aps10B. 3aKOH
47 Kyiona. TodeyHbIl 31€KTPUIECKUIA 28.02 Enbmiorexa IOK
Y ) p ) https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpssk€HHOCTB DIIEKTPUYECKOro
48 nosist. [IpuHnmn cynepno3unuu 5 03 bubnnorexa [HOK
DIEKTPUYECKHUX MOJIeH. JInHun ' https://m.edsoo.ru/ffoc6df2
HaANPsHKEHHOCTH
Pabora cuit 3IeKTpOCTaTHIECKOTO
49 nond. [Torenuuan. Pasnocts 7.03 bubmaoreka IJOK
) T(Ha. ' https://m.edsoo.ru/ff0c6f00
IIOTEHIIAAIOB
ITpOBOHUKY U OQUIIEKTPUKA B
50 3J'Ip€KT OCTATUYECKOM noljie 12.03 bubmaorexa [JOK
p ’ ' https://m.edsoo.ru/ff0c7018
JlvanexTpudeckast MPOHUIIAEMOCTh
. bubmuorexa [JOK
51 OnexkTpoéMKocTh. KoHIeHcaTo 14.03
p a p https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTH TIIOCKOTO
52 KOHIEHcaTOpa. DHEPT U 19.03 Bubmaorexa LOK
A pa. p ) https://m.edsoo.ru/ff0c72c0
3apsHKESHHOTO KOHCHCATOpa
Jlaboparopuas padora "U3mepenue
53 paTopHaz p pet 21.03
ANEKTPOEMKOCTH KOHJIEHCATOPa
TlpuHimn geficTBUS U NpUMEHEHUE
54 PHHTHT A P 2.04

KOHACHCATOPOB, KOIMMPOBAJIBEHOI'O




55

56

57

armapara, CTpyiHOro IpuHTepa.
DIIeKTpOCTaTHYECKast 3aIHUTa.
3azeMIIeHHE AIIEKTPOIPUOOPOB

DIJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna toka. Hanpspxenue.
Conporusnenue. 3akon Oma Jist
y4acTKa [enu

[TocnenoBarenbHOE, TapaIETBLHOE,
CMEIlIaHHOE COETMHEHUE
npoBoAHKUKOB. JlabopartopHas paboTa
«M3ydeHne CMEIanHoro COeIMHEHNUS
PE3UCTOPOBY

PaboTa 1 MOIIHOCTH AIEKTPHIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

4.04

9.04

11.04

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

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

58

3axon OMa 11 TOJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M13mepenune D/IC ucTouHuKa TOKa U
€ro BHYTPEHHETO COIPOTHBIICHUS

16.04

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHas IPOBOJIUMOCTD
TBEPJIBIX METAIIOB. 3aBUCUMOCTh
COIIPOTHUBIICHUS] METAJIJIOB OT
Temnepatypbl. CBepXIpOBOAUMOCTh

18.04

60

DNeKTpUUECKUN TOK B BaKyyMe.
CBoliCcTBA 3JIEKTPOHHBIX ITYYKOB

23.04

61

[TomynpoBOIHUKH, UX COOCTBEHHAS U
pUMecHas MpoBoAuMocTh. CBoMCTBa
p—n-niepexona.

25.04

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae




[TonynpoBofHUKOBBIE TPUOOPHI

DNEKTPUUECKUN TOK B pacTBOpPax U
paciaBax 3JeKTPOJIUTOB.

bubmuorexa [JOK

62 DJIEKTPOJIUTUYECKAS TUCCOLUAIIUS. 1 30.04 https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPpUYECKHU TOK B razax.

63 CamocTrosiTenbHbIN 1 1 205 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [nazma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 14.05 bubnnorexa [HOK
npuMmeHenue. [IpaBuna TEXHUKU https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH
Konrtpoabnas pabora no reme

65 «uaexrTpocraTuka. [locrosiHHbIN 1 16.05 bubnnoreka [JOK
3JieKTpru4ecknit Tok. Toku B https://m.edsoo.ru/ff0c88be
Pa3JIHYHBIX Cpeaax»
O6o0maromuii ypok bubnunoreka [JOK

66 1 21.05
«INEKTPOIUHAMHKA https://m.edsoo.ru/ffOc8a8a

OBUIEE KOJIMYECTBO YACOB I10 66

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
°
‘:;n Tema ypoxka Beero Kontposbubie IIpakTnueckue f/II:;:eHI/IH :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTostHHBIE MATHUTHI U X

1 B3auMoOJicicTBYE. MarHUTHOE MOJIE. 1 3.09 bubnunoreka LIOK
Bekrop maruutHON MHAYKUUU. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarauTHoO€e 1oJie MPOBOIHUKA C

) ToKOM. OmBIT DpcTeaa. 1 5 09 bubmmoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHast pabora «3yuenue 1 1 10.09 bubnnorexa [JOK
MAarHUTHOTO TOJISI KATYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 1.09 bubnnorexa [JOK
«Uccnenosanne neicTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS Ha

5 JBUKYLTYIOCS 3apsXKEHHYIO YaCTHILY. 1 17.09 bubmuorexa [JOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas HHAYKIus. [loTok

6 BeKTOpa MarHuTHOM uHAyKIHH. DJ1C 1 19.09

WHIYKIIUA. 3aKOH 3JIEKTPOMArHUTHOU




uHaykuuu Papaaes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON MHTYKIIHW)

24.09

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIEHUE
camouHaykiuu. 9J1C caMOMHAYKLIHH.
OHeprusi MarHUTHOTO HOJIs KAaTYILKU C
TOKOM. DJIEKTPOMarHuTHOE 10J1e

26.09

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U X
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMAarHUTBI, SJIEKTPOABUTaTENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
VMHAYKIIMOHHAs 1e4Yb

1.10

10

Ob6o6maromuii ypok «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HUHAOYKIOUS»

3.10

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

KonTposbHnas padora no reme
«MarHuTHoe mnoJie.
DJIEKTPOMATHUTHAS MHAYKIUS

CBo06oiHbIE MEXaHUYECKHE
kosiebanus. 'apMoHnUeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
Mepuo/ia MajbIX KoJieOaHui Tpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcCHI TPy3a»

Koneb6arenbublit koHTyp. CBOOOAHBIE

8.10

10.10

15.10

17.10

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

bu6nunorexa LIOK




15

16

17

18

19

20

OJICKTPOMAardauTHEBIC KOoJIEOAHHS B
nacaJIbHOM KoJIe0aTeIbHOM KOHTYPC.
Anamorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

®opmyna Tomcona. 3akoH
COXpaHEHHS SHEPTUU B HJCATLHOM
K0JIeOaTeIbHOM KOHTYpE

[IpencTaBieHne O 3aTyXarOIUX
KoJsicOaHusX. BeIHy)1eHHbBIC
MeXaHu4ecKue Kojaebanus. Pe3onanc.
BI)IHY)KZ[GHHI)IG 3JI€KTpOMaFHHTHBI€
KOJIEOaHUS

[lepemennsbIit Tok. CHHYCOMIATBHBIN
MepeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIPsKEHUS

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

YCTpoUCTBO U MPAKTUUECKOE
[IPUMEHEHHUE IIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMeHHOr0 TOKa, JIMHUN
JJIEKTpoliepesayd

OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ucnons3oBaHus
IIEKTPO3HEPIUHU B ITOBCEHEBHOMN
KU3HH

22.10

24.10

5.11

7.11

12.11

14.11

https://m.edsoo.ru/ffOcb820

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ffOcbb86

bubmuoreka [{OK
https://m.edsoo.ru/ffOcbd34

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324




MexaHHUEeCKUE BOJHBI, YCIOBUS
pactpoctpanenus. [lepuon. Ckopocth

bub6nmmoreka [IOK

21 19.11
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunsie U MPOIOTHHBIE BOTHBI
99 3Byk. CKOpoCTb 3ByKa. ' poMKOCTh 111 bubnmnoreka HOK
3ByKa. Bricora ToHa. TemOp 3ByKa ' https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoOMCTBa U ckopocTh. [1Ikana 26.11 bubmorexa HOK
P i ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIB paTuOCBI3U U
24 TeneBueHus. Pa3Burue cpencTs 28.11
cBs3u. Paguonoxarms
KonTposbnas padora «Konedbanus bubnuoreka [IOK
25 3.12
U BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpsAMosMHENHOE PaCIPOCTPAHEHNE
26 CBpeTa B OJIHOPO HIZ)ﬁ cpe ep 5.12 bubmorexa [JOK
Jf post pese. ' https://m.edso00.ru/ff0cd350
ToueuHbIi HICTOYHHK cBeTa. JIyd cBeTa
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [locTpoenue n3odpakeHuit B 10.12 bubmorexa [JOK
' P P ' https://m.edsoo.ru/ff0cd4e0
MIJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTpEeHHee oTpaxkeHue. [Ipenenbublil 191 bu6muoreka [JOK
YTOJI IIOJTHOT'O BHYTPEHHETO ' https://m.edsoo.ru/ffOcd7{6
OTpaKeHUS
29 JlabopaTtopHas pabota «M3mepenue 1712 bubnuotexa [JOK
[oKa3aTelis MPEJIOMIICHHS CTEKIIA ' https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenne n3obpaxkeHuii B 1912 bubnmnorexa [JOK

nuH3e. Popmysia TOHKOU JIMH3HI.

https://m.edsoo.ru/ffOcddle




VBenuueHue JINH3EI

JlaGopaTtopHnas pabota

31 «UccnenoBanue cBOMCTB 24.12
N300paKEHHI B JIMH3AX»
Hucnepcus cBeta. CII0XKHBIN COCTaB
6emnoro csera. Lser. JlaboparopHas
32 1 parop 26.12
paborta «Habmoaenne nucrnepcuu
CBETa»
33 WnTepdepenmus ceera. Judpakuus 9.01 Bbu6motreka [JOK
ceera. Judpakuuonnas pemérka ' https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. 14.01 bubnnoreka [JOK
[Monspusanus cBeTa ' https://m.edsoo.ru/ffocf02e
35 OnTrueckue mpuOOPsI U YCTPOUCTBA U 16.01
YCIIOBHS UX 0€30MaCHOTO IIPUMEHEHUS '
['paHUIIBI MPUMEHUMOCTH
36 KJIACCMYEeCKOW MeXaHuKH. [locTymarsl 21,01 bubmuoreka [IOK
CIIeLIMATIbHOM TEOPUU ' https://m.edso0.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTEITHHOCTH OJTHOBPEMEHHOCTH.
37 3ameyieHne BpEeMEHH U COKpaIlleHne 23.01 bubmorexa HOK
p ' https://m.edsoo.ru/ffOcfad2
JUTHHBI
OHeprusi U UMITYJIbC PEISATUBUCTCKOMN
38 yacTubl. CBSI3b MACCHI C JHEPTHUEN U 28.01 Bubmorexa HOK
' p ' https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS ITOKOS
KonTpoubsnas padora «Onruka.
39 OCHOBBI CIIELMAJIHHOM TeOpUH 30.01 Bubmuorexa LIOK
P ' https://m.edso0.ru/ffOcf6f0
OTHOCUTETbHOCTH»
40 ®oronsl. opmyna [Inanka. Sneprus 4.02 bubmuoteka [IOK




U UMIYJbC POTOHA

OTKpBITI/IC 1 UCCJIICOOBAHUC

https://m.edsoo.ru/ffOcfel6

bubnunoreka LIOK
41 exra. O A.T. 6.02
(porospexra. Omprre: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTordpdexra. YpaBHeHHE
42 3ﬁHLHTC§H3, ):[nq:b@moaq);ema 11.02 bubmorexa OK
: ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodrddexra
Hasnenue ceera. Onbith [1. H. Bu6 110K
HOIMOTEKA
43 Jlebemena. X €CKO€ JIENICTBHUE 13.02
AcB HMITACCKOC ACHCTRH https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuYeckue ycTporucTBa u
42 MPAKTUIECKOE TIPUMEHEHUE! 18.02
¢dorosnemeHT, HoTOAATUHK,
COJTHEYHas OaTapesi, CBETO IO/
Pemenue 3aga4 no teme «3JIE€MEHTBI bubnuorexa [{OK
45 U 20.02
KBAaHTOBOU OITHKH) https://m.edsoo.ru/ff0d0302
Monens atoma TomMcona. OTBITE
46 Pesepdopna no paccesHuro o-yactu 25.02 bubmorexa LOK
PLOPA p e ' https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bubmmoteka IIOK
47 I1 b 27.02
OCTYIATEL bopa https://m.edsoo.ru/ffOd0afa
W3nyuenne u normnoieHue (pOTOHOB
48 o I/I};[qe exone aTOMallJl co H(()I;o OBHS 4.03 bubnmorexa LOK
pH Tepexolt . a P ' https://m.edsoo.ru/ffodOafa
SHEpPruM Ha Apyroil. Buabl ciekTpoB
BomHoBEIEe cBOMicTBa YyacTUIl. BOJIHEI
49 ne bpoins. KopnyckynspHo- 6.03 bubmuoreka [IOK

BOJIHOBOM AyaJlu3M. CroHTaHHOE U
BBIHYKJICHHOC U3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8




50

51

52

53

54

55

56

OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopaa mo onpeneneHuio cocraa
PAAOAKTUBHOI'O U3JIYYCHHUA

CgoiicTBa anbda-, 6era-, raMma-
u3nydyeHus. Bausaue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
Wzotomnsl. Anba-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. I'aMma-nu3ny4yenue

3Hepr1/m CBs31 HYKJIOHOB B A1pC.

SnepHbie peakuu. SaepHblii peakTop.

[Tpo6ieMbl, IePCIEKTUBBIL,
HKOJIOTUYECKUE ACTIEKTHI AIEPHOM
YHEPTEeTUKHU

DneMeHTapHble YacTullbl. OTKpBITHE
no3uTpoHa. MeTo 1kl HaOMIOICHUS U
pPErucTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrusni cron «®yHaaMeHTaIbHbIE
B3auMoOACHCTBUI. EMMHCTBO
(bU3UYECKON KapTUHBI MUPaA»

Bup 3Bé3nHoro neba. Co3Be3aus,
ApKUE 3BE3/b, INIAHETBI, UX BUIUMOE

nemkenne. ConHeyHas cHCTeEMa

Connue. ConHeuHast akTUBHOCTb.
Hcrounuk sneprun CosHua U 3BE311

11.03

13.03

18.03

20.03

1.04

3.04

8.04

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1356

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

57

3BE31IBI, NX OCHOBHEIE

10.04




XapaKTEPUCTUKU. 3BE3/bI IIIaBHOU
10CJIeI0BaTebHOCTU. BHyTpeHHEe
cTpoeHue 3BE311. COBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUH U
sBositonnu CosHLa U 3BE31

58

59

60

61

Muneynsiii [1yre — Hama ['anakTuka.
[Tonoxenue n aBmxenne CosHua B
lNanmakrtuke. ['anaktuku. YEpHbIE ABIPBI
B sAJIpax rajJakTHK

Bcenennas. Pazberanue ranakTuk.
Teopus bosbmoro B3peIBa.
PenukroBoe uznyueHue.
Meraranaktuka

Hepemennsie npo6ieMbl aCTPOHOMUH

KoutpoabHas padora «jieMeHTbI
ACTPOHOMHUM U ACTPOPUIUKMN

15.04

17.04

22.04

24.04

62

O6o0matomuii ypok. Poib ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIMAIbHOM B
ATUYECKOHU cdepax AesITeTbHOCTH
YyeloBeKa

29.04

63

O6o06matomuii ypok. Ponbs u mecto
(bU3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MUpPA

6.05

64

O6o06maromuii ypok. Posb
buznueckoit Teopun B GOpMUPOBAHUH
MIPEICTABICHHUH 0 (HU3UIECKOI
KapTHHE MUpa

13.05




O6o06matomuii ypok. Mecto
65 ¢du3uveckoil KapTHHBI MUpa B 00IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-

Hay4YHBIX IIPEJCTABICHUN O IIPUPOJIE

66 Pe3epBHbIil ypok. MarHuTHo€ moJie.

DNeKTpOMarHuTHasE UHIYKIUS

PezepBHblii ypok. Ontrka. OCHOBBI
67 CIIeNUAJILHON TEOpUHr
OTHOCUTEJIbHOCTH

15.05

20.05

22.05

Pesepnniit ypok. KBantoBas usuka.
68 DJeMeHTBl aCTPOHOMUU U

acTpou3uku

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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