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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha ypPOBHE CPEHEro 00IIero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHHM W TpeOOBaHUM K pe3yJbTaTaM OCBOEHHS OCHOBHOM
obpasoBarenbHON mporpammebl, npeacTaBieHHbIXx B I'OC COO, a Takke ¢ y4éToM
denepanbHON pabouell MporpaMMbl BOCIIUTAHUS M KOHIICTIIIUHA TIPETOaBaHUus yIeOHOTO
npeamera «®uszukay B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit depeparium,
peann3yIoMx OCHOBHbBIE 00pa30BaTEIbHbIC TPOTPAMMBI.

Copepskanue nporpaMMbl o (pU3MKE HAMpaBiIeHO Ha (OPMUPOBAHUE E€CTECTBEHHO-
HAy4YyHOW KapTWHbI Mupa oOyuatomuxcs 10—11 kmaccoB mpu oOyueHHH uX (U3MKE Ha
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-JIESITEIbHOCTHOTO TToaxoaa. [Iporpamma mo ¢usmuke
cootBercTByeT TpeboBanusiM GI'OC COO k miaHupyeMbIM JTUYHOCTHBIM, TIPEIMETHBIM U
METalpeMETHBIM ~ pe3yibTaTaM oOOyYeHHs, a TaKXKe YYUThIBa€T HE0OXOJAUMOCTb
peanu3anuyu MEXKIPEIMETHBIX CBSI3eM (PUBMKA C €CTECTBEHHO-HAYYHBIMU Y4EOHBIMU
npeaMeramu. B Hell onpenensitoTcst OCHOBHBIE €U U3y4eHUsT (PU3UKU HA YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl, IUIAHUPYEMbBIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarpeIMETHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYALT:

e TIUIAHUPYEMBIC PE3yJbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM

Yyucie MpeAMETHBIE Pe3yIbTaThl M0 rojgaM o0y4YeHus;

e cojepkaHue ydeOHOTO mpenaMera « Pu3nkay 1o rojgam oOy4eHHs.

®du3rka Kak Hayka o Hanbosee OOIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOTro mpeaMera B IIKOJE, BHOCHUT CYIIECTBEHHBINM BKJIaJ B CHUCTEMY 3HAHHA 00
okpyxatoiem mupe. llIkonpHbIN Kypc GUBUKH — CUCTEMOOOPA3YIOIIUH JIJIs1 €CTECTBEHHO-
Hay4YHBIX YU4E€OHBIX IPEAMETOB, TOCKOJbKY (hU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
W SBJICHUM, M3yYaeMbIX XHUMHUEH, Ouosioruel, ¢pusndeckoi reorpadrei U acTpOHOMHEH.
Hcnonb3oBanne W akTUBHOE NMPUMEHEHHE (PU3MUECKUX 3HAHHWKM OMpeaenseT XapakTep U
pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTUH B cepe HPHEPreTHKHU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TTOJTyY€HHUsI HOBBIX MaTEPHaJIOB C 3aIaHHBIMU CBOMCTBaMH U Apyrux. M3ydeHue
(U3UKK BHOCUT OCHOBHOM BKJaJ B (OpMHUpPOBAHUE €CTECTBEHHO-HAYUYHOU KapTUHBI MUpPa
oOyyJaronuxcsi, B OpMUpPOBAaHUE YMEHHA MPUMEHATh HAYYHBIM METOJ TO3HAHWS TPHU
BBITIOJITHEHUN UMHU YI€OHBIX HCCIICIOBAaHUM.

B ocHOBY kypca pu3uku Juisi YpOBHSI CpeIHET0 00Iero o0pa3oBaHus MOJI0XKEH Psl
ujel, KOTOPhIe MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOSHUS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEH KypC SIBIISICTCS JIOTUUECKH 3aBEPIIEHHBIM,
OH COZICPKUT MaTepHall U3 BCEX Pa3zesioB (PU3UKH, BKIIFOYAET KaK BOMPOCHI KIIACCHUECKOMH,
TaK U COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW Marepuan Kypca QU3NKU 00belIUHEH
BOKpYT (hu3nueckux Teopuil. Bemymm B Kypce sBisieTcs GopMUpOBaHUE MPEICTaBICHUI
0 CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U IMOJIE.



Hoes  eymanumapuszayuu. EE€ peanmusauuss nOpeanonaraeT — MCHOJb30BaHUE
T'YMaHUTapHOTO MOTEHIMAaNa (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3M Pa3BUTHUS (PU3UKHU C
pa3BuTHEeM O0IIecTBa, a Takke C MHUPOBO33PEHUECKHMHU, HPABCTBEHHBIMH U
HKOJIOTHYECKUMHU MTPOOTIEMaMHU.

Hoes npuxnaonou nanpaerennocmu. Kypc Qusnky mnpenmnosjaraeT 3HAKOMCTBO C
[MIMPOKUM KPYTOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIOKECHUN M3yUYEHHBIX TCOPHH U
3aKOHOB.

Hoes skonocuzayuu peamnusyeTcsi MOCPEACTBOM BBEICHUSI DJIEMEHTOB COJIEpKaHUS,
MOCBSIIEHHBIX OSKOJOTUYECKUM TMpo0JieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C
pPa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke OOCYXICHHUS MNpoOJIeM paluoHAIbHOIO
IPUPOAOIIOIB30BAHUS U SKOJOTUYECKON O€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3UKH Ha ypOBHE CPETHEr0 OOLIEr0 00pa30oBaHuUs
ABIISAIOTCA (pU3NYECKUe TEOpUH (POPMUPOBAHUE MPECTABICHUNA O CTPYKTYpPE MOCTPOCHUS
¢buznyeckoil Teopuu, posim (pyHAAMEHTAIbHBIX 3aKOHOB U IPHUHILUIIOB B COBPEMEHHBIX
NPEJICTaBICHUSAX O TMPUPOAE, TpaHUIAX NPUMEHUMOCTH TEOPHH, MM ONUCAHUS
€CTECTBCHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CHuCTEeMHO-AESATEILHOCTHBIN MOAX0/ B Kypce (DU3UKHU pealiu3yeTcsl MPexk]ie BCETo 3a
C4€T OpraHM3alMi SKCIEPUMEHTAIBHOM JesATENbHOCTH oOydaromuxcs. Jias 6azoBoro
YPOBHS Kypca (U3UKU — 3TO HCIOJIb30BaHUE CUCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPBIE B IporpamMme 1o Pu3nke 00beTMHEHBI B
OOIIMII CIIMCOK YYEHWYECKUX MPAKTUYECKUX paboT. BeiieneHne B yka3aHHOM TiepedHe
7a00paToOpHbIX paboOT, MNPOBOAMMBIX JJIsi KOHTPOJS U OIEHKH, OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTeIbHOIO IMpollecca UCXOJs U3 OCOOCHHOCTEH IUIAaHMPOBAHUS U
ocHarmieHusi kabunera Qusuku. [Ipu 3TOM obecneunBaeTcs OBNAJEHUE O0YYAIOIUMUCS
YMEHHSIMH TTPOBOUTH KOCBEHHBIE U3MEPEHUS, CCIIEIOBAHMS 3aBUCUMOCTEHN (hHU3HMUECKUX
BEJIMYMH U MIOCTAHOBKY OTBITOB IO IPOBEPKE MPEI0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHUe yaensieTcsl pelieHuIo pacu€THBIX U KayecTBEHHbIX 3anad. [Ipu
3TOM JJI Pacu€THBIX 33a4 IPUOPUTETOM SBIISIOTCS 3a/1a4U C SIBHO 3aJJaHHOU (hPHU3HUECKOM
MO/JIEJIbI0, TIO3BOJISIONINE TPUMEHSTh H3yUYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO
paszaena Kypca, TaKk ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aelioB. [ KaueCTBEHHBIX 3a7a4
IPUOPUTETOM SIBISIOTCS 3a/1aHUsl Ha OOBSICHEHHE MPOTEKaHWs (U3MUYECKUX SBICHUN |
MPOIIECCOB B OKPY’KAIOIIEH »KU3HMU, TpeOyromme BbIOOpa (Qu3MUecKoW MOAENH s
CUTYallMU MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBaHusmu PI'OC COO k MaTepHalIbHO-TEXHUYECKOMY
oOecrieueHno yueOHOro nporuecca 6a3oBblil ypoBeHb Kypca (GU3UKK Ha YPOBHE CPEAHETO
o011ero o0pa3oBaHus JOHKEH U3Y4YaThCsl B YCIOBUAX MPEIMETHOTO KaOMHeTa PU3UKU WU
B YCIIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO LuKia. B
kaOuHeTre (GU3UKK JOHKHO OBITh HeoOxoammoe sabopatopHoe 000pyIOBaHWE IS



BBITMIOJHEHHSI YKa3aHHBIX B MPOrpamMMme Mo (PU3MKE YUCHHUYECKUX MPAKTHUECKUX padoT U
JEMOHCTPALIMOHHOE 000pYIOBAHHE.

JlemoHcTpanoHHOe 000pyAoBaHuE (OPMUPYETCS B COOTBETCTBHH C IMPHHIIUIIOM
MUHUMAaJIBHOHN TOCTATOYHOCTH U 00ECIIEUNBAET NOCTAHOBKY MIEPEUNCIIEHHBIX B IPOTpamMme
no (U3MKE KIIOYEBBIX JEMOHCTpALMil [UIs MCCIECJOBAHMS HU3YyYAaE€MbIX SBICHUM WU
IPOIIECCOB, SMIUPUUYECKUX U (PYHAAMEHTATbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUI.

JlaGopatopHoe 000py10BaHUE AJISl YUEHUYECKUX MPAKTUIECKUX paboT hopMupyercs
B BHUJIE TEMATUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacdy€re OJHOTO0 KOMIUIEKTAa Ha
IByX oOyuaromuxcs. TemaTnueckue KOMIUIEKTBI JJa0OpaTOPHOro 000PYAOBAHUS JOJKHBI
OBITh IOCTPOEHBI HA KOMIIJIEKCHOM HCIIOJIb30BAHUN aHAJIOTOBBIX M LIU(POBBIX IPUOOPOB, a
TaK)K€ KOMITbIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(DPOBBIX JaOOpaTOPUi.

OCHOBHBIMM LEJIIMHU U3y4Y€HUS PU3UKHU B 001IEM 00Pa30BAHUU SBIISIFOTCS:

e (opMHpOBaHHE MHTEpECa U CTPEMJICHUS OOy4aroUIMXcs K HAYYHOMY HU3YUYCHHIO
IPUPOJIbI, PA3BUTHE X UHTEIJIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e pa3BUTHE IMPEACTABICHHM O HAy4YHOM METOJI€ MO3HaHUs U (OPMHPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPYXKAIOIIUM SIBJICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHHUS KakK pe3yibTaTa H3y4YE€HHsS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (opMupoBaHHE yMEHHMI OOBSACHATH SIBICHHUS C MCIOJIb30BaHUEM (DU3MUECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

e (opmupoBanue mnpeacTaBIeHUH O poaud (U3MKA JUISL  Pa3BUTUS  JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTmxeHue 3Tux 1enei odecrneunBaeTcsi pelieHreM CIeAyoLX 3a/1a4 B [poLecce

U3Yy4YEeHUS Kypca (U3UKHU Ha YPOBHE CPETHEr0 00111ero 00pa3oBaHusI:

e TMpUOOpETEHUE CHUCTEMbl 3HAHUW 00 OO0HmMX (QUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIOYas  MEXaHHUKY,  MOJEKYJISApHYIO  (pHU3uKy,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3IIEMEHTHI aCTPO(PU3UKY;

e (opMHUpOBaHHE YMEHHI NPUMEHSATh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHUS
(bu3MYeCKuX SABJICHUA B MPUPOJE M ISl HPUHITHUS MPAKTUUYECKUX PEIICHU B
MMOBCEIHCBHOM XU3HU;

e OCBOEHHE CIOCOOOB PEIICHUS PA3IMYHBIX 3a]a4 C SIBHO 3aJaHHOW (Qu3nyeckon
MOJIeJIbIO, 3aJad, MOJPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3AaHue (HHU3HUECKOMN
MOJIEJIN, aICKBATHON yCIIOBUSAM 331a4H;

e TOHMMaHUE€ (U3UYECKUX OCHOB M MPUHIIUIIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX MPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLLYIO CPEay;

e OBJAJCHUE METOAAMH CaMOCTOSITENIBHOTO IUJIAHUPOBAHMS W MPOBEIEHUS
bu3nyecKux HKCIEPUMEHTOB, aHalM3a W HHTEpHpeTanuu uHGOpMaluy,
OINPEIENEHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;



e CO3JaHME YCIOBUM [JI1 DPa3BUTUA YMEHMH IIPOEKTHO-HCCIIEIOBATEIBbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha u3zyuenue ¢pusuku (6a30BbIi YpOBEHB) HA YPOBHE CPEAHETO OOIIETo 00pa3oBaHMs
oTBoauTcs 136 vacoB: B 10 kimacce — 68 gacoB (2 4aca B Hezento), B 11 kimacce — 68 yacos
(2 yaca B HEZIEIIIO).

[Ipennaraemsiii B mporpamme 1o (pu3uke rnepedcHb Ja0OpaTOPHBIX U MPAKTUUECKUX
paboT SABJIIETCS PEKOMEHIOBAHHBIM, YUUTEh JENAaeT BHIOOP MPOBEIACHUS Ja00OPaTOPHBIX
paboT U OMBITOB C YUYETOM UHAUBUAYAIBHBIX OCOOEHHOCTEN 00yYarOIIMXCA.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HaydHble TUIIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpUHIIUIT COOTBETCTBUA.

Pons u mecto ¢uzuku B GOpMUPOBAHWU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIorOBbIE W IU(POBBIE HU3MEPUTEIBHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOpPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIeCHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeiHoe nBrkeHue. J[BUKeHrne MaTepUaIbHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WIITIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO Ma/ICHHUS.

Hanpagienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopmvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cuil. Bropoi 3akon HeroToHa aiis
MaTepuagbHON TOUKU. Tpernil 3akoH Hpl0TOHA 1151 MaTepranbHbBIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsokectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenusi). Cumna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTHU UJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3axkoH HerotoHa.

N3mepenue cuil.

CnoxeHue CHil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOIbEME U TIAJICHUU.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Y cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmsvie padbomul

N3yuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanrie 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHUus @ MexXaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiel. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepualibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs YIpyro
nehopMUpoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3HU MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C UBMEHEHUEM MEXaHUYECKOU SHEPTUH CUCTEMBI Tel. 3aKOH
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne ycTpOilCTBA M MPAKTHUUYECKOE NMPUMEHEHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIUATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3mepsl MoJekyl. KonundectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETHYECKOW TEOPUHM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEel KWHETUYECKOW SHEpruu TEIUIOBOrO JBMKeHHMs dactul] rasa. [llkana
temneparyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckne yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpiThl 110 U PY3UHN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HICAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTHA MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIOco0bl e€ n3mMmeHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AelIbHAsI TEIJIOEMKOCTh BEIIECTBA.
KonudecTBO TEMIO0THI pH TEIIONEepeaaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIMHAMUKH K m3omporeccaMm. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAIlWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamuHax. Kodp@uIMeHT MoiIe3Horo
nericTBus TemioBod mammmHbl. I{ukn KapHo um ero ko3pduimMeHT I0Ie3HOTro
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHU4ecKue yCTpPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TEMIIepaTypbl) TeIa MpH TeIuionepeaaye.

OneIT N0 a1MabaTHOMY PACIIUPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHne yaenbHou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHxaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmeHHBbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JTABJICHHS.

TBépnoe Teno. Kpucramnmmueckue nu amopdubsie Tena. AHA30TPONHS CBOMCTB
kpucrawioB. JKunakue xpucramwisl. CoBpeMeHHble Marepuaisl. IlnaBieHue u
KpUCTaJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIyYEHUS] COBPEMEHHBIX MaTE€pUaloOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX TapOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMUYECKOTO BELIECTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3mepeHre OTHOCUTENbHON BIAKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BUia 3JEKTPUIECKUX 3apsAI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TOJYIPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUM 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  IIpuHnumn



CYNEPIIO3ULIUH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpoBOOHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopeiicTBuE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMDNEKTPUKY B AIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAaH
IUTACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

OHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEeKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOABMKYILAsA CUJIa U BHYTPEHHEE CONPOTUBIICHUE HCTOYHHMKA TOKA.
3akon Oma 114 OJHOM (3aMKHYTO#) 5ekTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUSI METAJIOB OT TemrepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUd TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITy4KOB.

[TosynmpOBOJHUKH. CoOcTBeHHas " IpUMECHast IIPOBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-nepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYecKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AHO/I,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TNOJI, TaJIbBaHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenue amexTpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBIsETCS ¢
y4E€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJ0rMu, XUMHUH, reorpadyu U TEXHOJIOTUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (puuueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, UX rpaMKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAH['€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsl MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHus, mapoBas TypOHHa, OBITOBOW XOJOIWIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAaHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MAarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUMHA. [[pHHIIMI Cynepno3niny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOW WHAYKIMU. KapTWHa JNMHUNA MAarHUTHOM HWHIAYKLIHWM I10JIS
MOCTOSTHHBIX MAarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWH
MarHUTHOTO TOJI JUIMHHOTO MPSMOrO IMPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencrBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOTyJib U HalpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKUUU. OJIEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUjla HHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJIa
CaMOMHIYKIIHH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3JIEMEHTapHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKIMYA MarHATHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBHS MOCTOSSHHOTO MAarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKUIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konedanus. [lepuona, wacrora, amrumryaa u ($aza KoyieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKul MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npu raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXxarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIEC 3JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpPsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKH TPH MPOU3BOJCTBE AeKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezoHanca.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUS.

OcnuorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HaIlPsDKEHUSL OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3sonanc mnpum mocienoBaTEIbBHOM COEAMHEHWH PE3UCTOpPA, KATYLIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopnenb TMHUY 3JIEKTPONEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KOJ€OaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccenenoBanne EPEMEHHOTO TOKA B LIEMU U3 NIOCIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepennus. CKOpoCcTh 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHU4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOOJIBHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu n auppakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmroienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOM KoJieOaHuH.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTepGepeHIINA.

Tema 3. Onmuxa

['eomerpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu cBera. ToueyHbld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHue m3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil Yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ger.

Cobuparomiyie 1 paccerBaromye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTOsIHUE
U omnTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBUE HaOMIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBA M NPAKTHUUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToarnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(paKIIMOHHAS pelIEéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpPAaHEHUE, OTPAKEHHE U MPEJIOMIIEHUE CBETA.
OnTtuyeckue mpruodopkI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moesb CBETOBOA.

HccnenoBanre CBONCTB N300paKEHUHN B JIMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenne natepdepeHIIy CBETA.

Hab6mronenune nudpakxium crera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[ToyyeHue ciekTpa ¢ MOMOIIBIO AUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii skcnepumenm, nabopamopmusvie padomul

W3mepeHne nokasaress npesioMJIEHNs CTEKIIA.



HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

[ paHuIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTyaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBETa B BAaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpPAICHUE
JUIVHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € PHEPruel U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun (OTOHA C €T0 YACTOTOM. DHEPTHUS
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
doToapdexra. YpaBHenue OiiHmTeiHa 11 poTodPdekra. «KpacHas rpanunar
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE IEHCTBUE CBETA.

TexHuuecKkue YCTpOICTBA U MPAKTHUECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenune wu moriounieHue
(GOTOHOB MpU Mepexo/e aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYCHHE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHME: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmnronenue TMHEYaToOro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneneHnio coctaBa paJuoakTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BrnusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnaa. DIEKTPOHHBIM W TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTe3 AIEP.

SAnepusiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHn4eckre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buinbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIMUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padomul

HccnenoBanne TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dtanbl pa3BUTHS acTpoHoMuUU. [IpukiiaagHOoe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMUH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJINMOE
JIBHOKCHHE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHIIA@ U 3BE3.
3BE3/IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JluarpamMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCISIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEI0BATEIbHOCTU. BHYTpEeHHEE CTpOCHUE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPENICTICHUS] TI0JIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro [lyTu.

Oo0o0maromiee MOBTOPEHUE

Pons ¢Gu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, POJib (U3UUECKOU TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 0a30Boro ypoBHsa B 11 kiacce oCyIecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKH TOJ00US TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHW3MbI 00pa30BaHUS KPUCTALTNIECKON PEeETKH, CIEKTPATbHBIA aHATHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KW MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenne yudeOHOro mnpenmera «®Pu3nkKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHUS yUeOHOro npeaMera «Pu3nKay JT0HKHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOyYaloOlUXCSd PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE peav3alii OCHOBHBIX HaIlPaBIICHHUI
BOCIIUTATEIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTh B MHTEpPECAX TI'PaXIAHCKOIrO
o0l11ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpPraHU3aINY;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AESATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON IPAKTIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LICHHOCTHOE OTHOIIEHUWE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU 1 TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOT'O TBOPYECTBA,
pUCyIIEro (pU3nYecKoit HayKe;

S) Tpy10BOr0 BOCIIMTAHMS:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IesSTENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOTN4eCKOr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpeHne ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIIAThH MPOEKTHYIO U UCCIEA0BATENbCKYIO AESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yYeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBUA:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaeMbIX
bu3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUM JAEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBUSAX PEaJbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBbIe uccieaoBareJbCcKHe AeliCTBUA:
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMU y4E€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHhHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3InIHBIX
METOJIOB MIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa30OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBIABJISTH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS JOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHMUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7a4dl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7add B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKM;

JaBaTh OIEHKY HOBBIM CHTYAIlHsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TEPCHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUIECKYIO 00JacCTh
KU3HEICATCIHHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTek;

BBIJIBUTATh HOBBIC HJICH, PEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ nunpopmanmueii:

BJIaJICTh HAaBBIKAMHM IOJYyYCHHS HMHGOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTHIA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/1a4 ¢ COOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHOM
0e3011acCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOTO COJEp)KAaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUST WH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMATIBLHYIO
dbopMy TIPEICTABIICHUS ¥ BU3yaTH3aIUH.

KoMMyHuKaTHBHBIE YHHBepPcaibHbIe yueOHbIe e CTBUA:
OCYIIECTBISTH OOIICHNE HA YPOKax (PM3UKH U BO BHEYPOUHOU JESTEIBHOCTH,
pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHTyallMd H  CMST4aTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOU
paboTHI;

BBIOMpATh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA,

NpPUHUMATh TEIA  COBMECTHOM  JEATEIBHOCTH, OpPraHW30BHIBATH |
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pachpenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOH paboTHI,

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAH/IbI B OOTIIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HWJEU C TIO3UIUA HOBH3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE NelCTBUSA
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEILHOCTh B 00JAaCTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYJAWIMH B O0JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBBI B NIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/JeTh HABbIKAMU  [O3HABATEJbHOM  pediieKcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTrO
pEeLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPH aHAINU3E pe3yIbTaTOB
NeSITCIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPH aHAJINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTiKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MPOTPAMMBI 110
dbusuke IS YpPOBHA CpelHero oOmero oOpa3oBaHUA Yy  O0O0YYarOIIUXCS
COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBATHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMIICHUE K JOCTIKCHUIO TSI U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBEHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIC Pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOWM HAay4YHOW KAapTUHbl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTMH, B IPAKTUYECKON JESATEIbHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHasl cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIO,
WJICaJbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3NIecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



IIEKTPOJIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPY>KHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OpOYHOBCKOE IBWIKEHUE, CTPOCHUE JKUIKOCTeH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJaXKIEHHH), TEIJIOBOE paBHOBECHUE,
VCllapeHue, KOHJICHCALMs, IUIABJICHHUE, KPUCTAJUIM3AaLUs, KUIICHUE, BIIAXKHOCTH
BO3/lyXa, NMOBBIIICHUE JABJIICHUA ra3a MPH €ro HArpeBaHWUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY IMapaMeTpaMH COCTOSHUSA Ta3a B M30MPOLECCAX, DJICKTPU3ALMS TE,
B3aUMOJICHCTBUE 3aPA/I0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHUIIa,
MMITYJIbC T€JIa, KWHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIINHOCTh, MPH ONHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONB3Ysl (U3MUeCKue BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi DHEPIrUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSsI PHEprusi, pabora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAuTh (OPMYJIbl, CBA3BIBAIONIUE JAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYMHAM;

ONMCBHIBAaTh N3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ys (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIINAJIOB;
Py ONMHUCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUN CMBICT HCIOIb3YyEMBbIX
BEIIMYMH, MX OOO3HAUCHUS] M €IMUHHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3MUECKUe
3aKOHBI U MIPUHIMUIBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DSHEPIWM, 3aKOH COXPAHEHHUSI HMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JIBUKECHUS MOJICKYJ C
aOCOIIOTHOM TeMIlepaTypol, MepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH Kylnona, mpu 3TOM pasnuyarh CIOBECHYIO
(GbOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCJIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MIPUHIIHITHI ICHCTBYS MAITUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3auyaTh yCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IOBCEIHEBHOM
KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmynupoBath mpodaeMy/3aaady U THIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OIBIT U (POPMYIHPOBATH
BBIBOJIBL;

OCYUIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU IOTPEMIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpPOBATH PE3YIHTATHI MOJYYCHHON 3aBUCUMOCTH (PU3UYECKUX BETUYHH B BUJIC
Ta0NHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEIOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py1I0BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEoOXOouMble NIl €€ pEeIlIeHUs, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEATBLHOCTH
MOJIy4YEeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIC 33/1a4i: BHICTPAWBATh JOTHYECKH HEMPOTHUBOPEUHBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCKHe ABIICHUS,

WCITIOJIB30BATh MTPH PEIICHUH YUEOHBIX 33]1a4 COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAaHUSA, WHTEPIIPETALUN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM WHGOPMALIMK, TOJYYEHHOM W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYCCKU aHATM3UPOBATH MOTydaeMyto HHPOPMAIIUIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 11O (PU3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TpU OOpaleHuu ¢ TpudOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
MOBEACHUS B OKPYKAIOLIEH Cpee;



paboTaTh B TpyIIe C BBHIMOJHEHWEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH U
MJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aICKBATHO OIICHUBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMAaTPUBAEMOMN MTPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3ysibTaTbl Ha 06a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4yHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3nYecKoil KapTUHBI MUPA;

YUYATHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN JCKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJIUHAMUKHN U KBAaHTOBOW (PU3HKH: DJICKTPUUYECKAS TTPOBOTUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHAasi WHIYKIWSA, JEHCTBHE MAarHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHUE, MPETOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3ghexT (poTodrddheKT), CBeTOBOES AaBleHHE, BOSHUKHOBEHNE
JUHENYaTOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U HMCKYyCCTBEHHAas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) W

AJIGKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), UCIMONB3YsSd (U3NYECKUE BEIUUYHMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIas cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJsA, cwia Ammepa, cuna JlopeHna, WHIyKTUBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuN B KoJeOAaTeTbHOM KOHTYpe, 3aps]l U CHjla TOKa B Mpoliecce
TAPMOHMYECKUX DJICKTPOMAarHUTHBIX KoJeOaHud, (POKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UYECKUM
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, MX OO0O3HAUEHHs U EAMHMIIbI, YKa3bIBaTh
(bOopMyIIBI, CBS3BIBAIOIINE TAHHYIO (U3UUECKYIO BEIMYUHY C APYTUMH BETUINHAMMY;

ONMUCHIBATh H3YYEHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCMOJIb3Ys
bu3nYecKue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, EPHOJT MOTypacnaga, SHEPTUs CBA3U



ATOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHHS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONTUE JIAHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETMUNHBL

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATENIHLHOTO U MapasieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITeHa miia pororddexra,
3aKOH COXPAHEHHsS DHEPruH, 3aKOH COXPAHEHUSI HMITYJIbCA, 3aKOH COXPAHECHMS
AIIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMciIa, MOcTysathl bopa,
3aKOH PaJIMOAaKTUBHOIO pacnaja, Mpy 3TOM pa3indaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YyCIOBUS (TpaHMIlbl, 00JIACTH)
MIPUMEHHUMOCTH;

OMPENIEIIATh HANIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbl AMmIiepa u cuiibl JlopeHia;

CTPOUTh M OINHUCHIBATH H300pa)KEHHE, CO374aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUS, MPOBOJAUTH OMBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
WU3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTATHI
MOJIyYeHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JieJIaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000opy10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIIOJNIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCIOBUS 33a/1auu
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOaUMBbIC I €€ PElIeHUs, TPOBOJUTh PACUYEThl M OICHUBATH PEATHHOCTH
MOJIYYE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYKIEHUH C OMOpPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3YecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PEIICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE NH()OPMALIMOHHbBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMsI, UHTEPIIPETALIMM U IPEICTABICHUS
y4eOHOW W Hay4HO-TIOMYyJApHOW WH(GOpPMAIMU, TMOJYYEHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATD MOTydaeMyIo HHPOPMALIHUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacCHOIO UCHOJIb30BAaHUS B IIOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIETO MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmieHuu ¢ OpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOILIEH CpEaE;

paboTaTh B TIpyNIE€ C BBIIOJHEHUEM pAa3IMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TIpyHIbl, PaLMOHAIBHO PpacHpelessiTh O0OS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB H TeM undposbie
Ne ni/m P Kontpoabnbie IlpakTHueckue (mpp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHMU S
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
' ARLHAY https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Junamika / https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps://m.cdsoo.ruw/7f4 172
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOAHHAMHKI 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

@dazoBbIE IEPEXOABI

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




Hroro no pazneny

24

Paznen 4. DJIEKTPOAUHAMUKA

bu6mmoreka [IOK
4.1 1
DTIeKTpOCTATHIE 0 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuorexa [IOK
' Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnutHoe noje. IeKTpoMarHuTHast 1 1 3 bubnnoreka [JOK
' UHIYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
71 MexaHU4YeCKHE U JIEKTPOMArHUTHBIE 9 1 bubnuorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41c¢97¢
29 MexaHU4eCKHE U AIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pa3nen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI cCrIEIIUATBHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOU ONTUKU 6 bubmmorexa [OK

https://m.edsoo.ru/7f41c97¢




bu6mmoreka [IOK

4.2 C 4
TpocHie atoMa https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.3 A 5
TOMHOE SAPO https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 15

Paznea S. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 I]?tlffsj?/ljr?::i(saogri/ffmwh
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4YacoB DJIeKTPOHHbIE
uugposbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl

1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METOBI IO3HAHUS OKPYIKAIOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto dusuku B GOpMUPOBAHUH

2 COBpPEMEHHOMN i)a YHOU K(z IT)I/IHII,)I MHUpa, B 1 bubnmnorexa LIOK

P - Hay P 1P, hitps://m.edsoo.ru/ff0c33¢6
MPAKTUYECKOU JIEATETbHOCTH JIIOIeH
MexaHn4ueckoe IBMKEHHE.

3 OTHOCHUTENBLHOCTh MEXaHHYSCKOT'O | bu6mmoreka [IOK
nerkenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PasHoMepHOE IPAMOIHHENHOE NBMKEHHE 1 bubmmnorexa [IOK

P p https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE PSAMOIMHENHOE | bubnuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372¢e

6 CBoboaHoe nageHue. Y CKopeHue | bubnuotexa [JOK
CBOOOHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe nBuxeHue. JBrmkenne | bubmuorexa [JOK
MaTepualbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHOocuTenbHOCTH ["anunest.

. bubmuorexa [JOK

8 WNuepuuansubie cuctemsl otcuera. [lepBolit 1

3akoH HproToHa

https://m.edsoo.ru/ff0c3be8




Macca tena. Cuna. [IpuHiun cynepno3uiuu

IMPY>KUHBI. IloTenunanpHas OHEPTHUA TCJIa
BOJIM3HU MMOBCPXHOCTU 3emin

9 cui. Bropoit 3akon HetoTona jist bubmmorexa [TOK
' p . https://m.edsoo.ru/ff0c3be8
MaTepuaibHON TOUKU
10 Tpertnii 3akoH HproTOHA 1151 MaTepUaIbHBIX bubnmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMUpHOTO TsiroteHus. Cuia bubmuorexa [JOK
TspKeCTH. [lepBast KOcMUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yrpy Y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadgdumuent tpenus. Cuna
13 COII OTII)/IBJIGHI/ISI I (11)/1(1)IIBI/I)KGHI/II/II) Tella B bubmmnorexa LIOK
P P https://m.edsoo.rw/fROC376
JKHUJIKOCTH WJIU Ta3e
[TocTynarenbHOE U BpalareabHOe
14 JBUKCHHE a0COIOTHO TBEPAOTO Tea. bubnnoreka [JOK
MowmenT cunsbl. Ilnedo cuiibl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TElla
NmMnynbsc MaTeprallbHONM TOUYKHU, CUCTEMBI
15 MaTEpUAIbHBIX TOYEK. IMITyIbC CHIIBI. bubnuoreka [IOK
3aKkoH coXpaHEHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIOKCHUE
Pabota u momHOCTh cunbl. Kunernueckas
16 JHEPTHs MaTepuaaIbHON TOukH. Teopema 00 bubmorexa HOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKON SHepruun
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEprus yrnpyro aehopMUPOBAHHOM bubnuorexa [JOK

https://m.edsoo.ru/ff0c461a




18

HOTGHI_[I/I&]'IBHBIC N HCIIOTCHIUAJIbHBIC CUJIBI.

CBs13b pabOTHI HEMTOTEHIIMATBHBIX CUJT C
M3MEHEHUEM MEXaHUYECKON YHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPTrUun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

20

21

JlaboparopHas padora «ccnenoBanue
CBSI3H PabOTHI CHITBI C H3MEHEHHEM
MEXaHUYECKOM IHEPTUU Tejla Ha IPUMepe
PaCTSKEHUS PE3UHOBOTO KI'YTa»

KontponbHas paboTa mo teme
«Kunemaruka. /lunamuka. 3aKOHbI
COXpaHEHUsI B MEXaAHUKE)

OcHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-
KHHETHYECKOW Teopur. bpoyHOBCKOE
neuxenue. Auddysus

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABMKECHUS U B3aUMOJCUCTBUSA
YacTHIl BeniecTBa. Moiesin CTpOEHHS Ta30B,
KUAJKOCTEN U TBEPIBIX TEII

23

24

25

Macca monekyn. KonnyecTBo BemecTsa.
[TocTostnuast ABoraapo

TemnmoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [kana remneparyp Llenscus
Uneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

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

26

AOcomtoTHas TemIepaTypa Kak Mepa
CpeHEeW KMHETUYECKON SHEPTUU ABUKEHUS
MOJIEKYJI. YpaBHEeHUE MeH ieneeBa-
Knaneiipona

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




27

3axoH [lanpToHa. ['a30BbIe 3aKOHBI

Jlaboparopuas padota «VccienoBanue

28 3aBUCUMOCTH MEXK]ly ITapaMeTpaMu
COCTOSIHMSI Pa3peKEHHOIO ra3a»

79 N3onponeccel B MACAIBHOM Ira3e U uxX bubnuoreka [IOK
rpaduuecKoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEeprus TepMOAUHAMUYECKON

30 CHUCTEMBI M CIIOCOOBI €€ U3MCHCHHUS. bubmuorexa [JOK
KonuuecTBo TemnoTsl u pabora. BHyTpeHHsis https://m.edsoo.ru/ff0c5952
SHEPTUs OJJHOATOMHOTO UJI€aJIbHOTO Ta3a

31 Buae! Tenonepenaun bubnmnorexa [IOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TENIO0EMKOCTh BEIIECTBA.
32 KosuecTBo TENMNOTHI pU TEILIONIEpEAYE. bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mporecc

1 IIepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnnoreka [JOK
IIPUMEHEHUE K U30IIpoLIeccam https://m.edsoo.ru/ff0cSefc

14 HeobOpaTtumocTs po1ieccoB B MpUpoIe. bubnuotexa [JOK
BTopoii 3ak0H TepMOIMHAMUKHN https://m.edsoo.ru/ff0c6230

35 [Mpunuun nevicteus u KI1J[ TermoBoit bubmoreka [JOK
MAaIlHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/{

37 DKOJOrH4ecKHe MpooIeMbl
TETUTOHEPTETUKH

18 O6o6matomuii ypok «MomnekysipHast bubnmoreka [JOK

(pI/ISI/IKa. OCHOBEHI TCPMOJAUHAMUKN»

https://m.edsoo.ru/ff0c6938




KonuTponbhas pabota no teme

bu6mmoreka [IOK

39 «MonexynsipHas ¢puznuka. OCHOBBI https://m.edsoo.ru/fl0c6as0
TEPMOJAMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
A1 AOconoTHAs 1 OTHOCHTEJIbHAS BIIAYKHOCTh bubmuorexa [JOK
BO3ayxa. HacellenHslil nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammmueckue u
4 amMopQHBbIC Tena. AHU30TPOIHS CBOWCTB bubnnoreka [JOK
KpUCTAILIOB. JKHIKNE KPUCTAILIB. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
43 [ImaBnenue u Kpucramum3auus. Y qenbHas bubnnoreka [JOK
TertoTa miasienus. Cyomumanus https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 YpaBHeHHe TEII0BOro O6amaHca hitps:/m.cdsoo.ru/f0c6820
45 DnekTpu3anus Ten. DIeKTPUIECKUi 3aps. bubnuotexa [JOK
JIBa B DIEKTPUYECKUX 3apsii0OB https://m.edsoo.ru/ff0c6bcc
[IpoBOIHMKH, TUDTIEKTPUKH U
46 HfﬂynpOBOJIHHKH. 3aK(I))H COXpaHEHHUs bubmmorexa [OK
https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsiaa
47 B3aumopeiictBue 3apsnoB. 3akoH Kyona. bu6mmoreka [JOK
ToueuHslil 2EKTPUYECKUAN 3apsi] https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
48 [IpuHUUI Cynepno3uIuH JIEKTPUUECKUX bubmmorexa [IOK
o .. https://m.edsoo.ru/ff0c6df2
nosier. JInaun HanpsHKEHHOCTH
49 PaboTta cuit 3eKTpoCcTaTuYecKoro moss. bubnnoreka [JOK

Ilorennuan. Pa3HocTh NOTEHIINATIOB

https://m.edsoo.ru/ff0c6100




HpOBOZ[HI/IKI/I N IUSJICKTPUKU B

50 3IEKTPOCTATUUECKOM I10JI€. bubmmorexa [TOK
https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IPOHUIIAEMOCTb
. bu6mmoreka [IOK
51 OnekrpoémkocTb. KonaencaTop hitps:/m.edsoo.ru/fi0c7126
5) DIIEKTPOEMKOCTh IIJIOCKOI0 KOHJEHCATOPA. bubmuorexa [JOK
DHeprus 3apssKeHHOTO KOHAeHcaTopa https://m.edsoo.ru/ff0c72c0
53 Jlaboparopuas pabota "M3mepenue 1
3JIEKTPOEMKOCTH KOHAEHCaTopa"
[TpuHIMIT NEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMMPOBAILHOTO amnmnapara,
CTPYHHOTO MPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMJIeHHE IEKTPOIpUOOpoOB
DNEeKTPUYECKHUM TOK, YCIOBHS €T0
cymectBoBanus. [locrosunsiii Tok. Cuia
> toka. Hanpsbxenue. Conporupnenue. 3akoH
Oma 11 yyacTka 1enu
[TocnenoBarenpHOE, MapaIeNbHOE,
CMEIIaHHOE COEMHEHNE MTPOBOTHUKOB. bubnunorexa [JOK
56 0.5
JlabopaTtopHas pabota «M3yuenue https://m.edsoo.ru/ff0c7410
CMEIIaHHOTO COETMHEHUS PE3UCTOPOBY
57 PaGoTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA. bubnmnoreka [JOK
3akoH Jlxoyns-Jlenua https://m.edsoo.ru/ff0c7838
3axon Oma 11 OJIHOM (3aMKHYTOH)
anekTpuueckoil nenu. Kopotkoe 3amMblkaHue. Bu6mrorexa [OK
58 JlaGopatopnas pabora «M3mepenue I/1C 0.5

HCTOYHHKA TOKA U €0 BHYTPCHHETO
COIIPOTUBJICHUS»

https://m.edsoo.ru/ff0c7ae0




Pesepubiil ypok. KonTpoasHas pabora 1mo

bu6mmoreka [IOK
59 teme "OnekrpoauHamuka” / Beepoccuiickas
P P https://m.edsoo.ru/ff0c8c56
npoBepouHas paboTa
60 O6006maromuil ypok «IeKTpoIuHAMUKAY / bubnmoreka [JOK
Bcepoccuiickas nmpoBepouHas pabota https://m.edsoo.ru/ff0c88be
DNeKTpOHHAs TPOBOJAUMOCTH TBEPIBIX
61 METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METaJIJIOB OT TEMIIEPaTyPBI.
CBepXmpoBOJIUMOCTD
2 DnexTpuueckuil Tok B Bakyyme. CBolicTBa
ANEKTPOHHBIX ITyIKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U
63 IIpUMecHas IpoBoauMocTs. CBoiicTBa n bubnnorexa LIOK
P P ' P https://m.edsoo.ru/ff0c84ae
niepexojia. [1omynpoBoJHUKOBBIC TPHOOPEI
DIEeKTpUYECKHI TOK B pacTBOpax U
64 pacIuiaBax 3J€KTPOJIUTOB. bubnuoreka [IOK
DNEeKTPONUTHYECKAs JUCCOLUALIMS. https://m.edsoo.ru/ff0c82ba
DNeKTpon3
DNEeKTPUUECKUN TOK B Ta3zax.
. . bubnuotexa [JOK
65 CaMoCTOSTETbHBINA U HECAMOCTOSATEbHBIN
https://m.edsoo.ru/ff0c84ae
pa3psa. Monnus. [1nasma
DneKkTpuyecKue MpruOOpbl U YCTPOMCTBA U UX
66 npakTuueckoe npumenenue. [Ipasuna bubmorexa HOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
KonTponbhas pabota no teme
67 «Inexkrpocraruka. [locTossHHBIN bubnmoreka [JOK

INEKTPUYECKUI TOK. TOKHM B pa3iIM4HbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a




PesepBHbIil ypok. O600maronmii ypok mo bubnnoreka [HOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
nugposeie
Nen/m Tema ypoka Kontposbusbie IIpakTHnueckue
Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypcsbl
[TocTostHHBIE MATHUTHI U X
1 B3auMoeiicTBue. MaruutHoe nose. Bexkrop | bubmmoreka [JOK
MarHuTHON MHAYKUMU. JINHUM MarHUTHON https://m.edsoo.ru/ff0c9778
WHIYKUWU
MarnuTHO€e 1oJjie TPOBOJHUKA C TOKOM.
2 OmsiT Opcrena. Bzaumoeiicteue 1 buGnuorexa [IOK
peresa. https://m.edsoo.ru/flOcosfe
MIPOBOJIHUKOB C TOKOM
3 Jlaboparopuas pabota «/3ydyenue | 1 bubnnorexa [JOK
MAarHUTHOTO I10JIs1 KaTYLIKU ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBrE€ MarHUTHOTO TOJISE HA MPOBOJIHUK C
4 tokoM. Cuna Amnepa. JlaGoparopHas | 1 bubmmnoreka HOK
pabota «VccnenoBanue neicTBUs https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBMEe MarHUTHOTO ITOJIS Ha
5 IBIDKYIIYIOCS 3apsDKEHHYIO yacTuny. Cuia 1 bubmmorexa OK
ymy p y Y- https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabota cunsl JlopeHia
DOnekTpomMarauTHas HHAYKIus. [ToTok
6 BEKTOpa MarHuTHON uHAyKuu. 3/1C |
WHYKUIHUU. 3aKOH AJIEKTPOMArHUTHOM
unaykuun dapaaes
. JlabopaTtopHas pabota «lccnenoBanue | | bubnmnorexa [JOK

SIBJICHUA 3HeKTpOMaFHI/ITHOI71 HUHIOYKIOUW

https://m.edsoo.ru/ff0cal50




10

11

WHyKTUBHOCTD. SIBJI€HUE CAMOMHIYKIIUH.
O/1C camoMHIYKIMU. DHEPIUsl MATHUTHOTO
MOJISt KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noje

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHUE: TOCTOSTHHBIE MAarHUTHI,
3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb,
YCKOPUTEH 3JIEMEHTAPHBIX YAaCTHII,
WHyKIUOHHAS M1€Yb

O6o6maronuii ypok «MaraHuTHoe mosie.
DNEeKTPOMarHuTHAs WHIYKIIHSD)
Kontponbnas pabota nmo teme «Marautnoe
noJie. DNeKTPOMarHuTHasI MHAYKLIHSDY

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmuoreka [IOK
https://m.edsoo.ru/ff0cab82

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

12

CB000O1HBIE MEXAaHUYECKHE KOJICOaAHNUS.
["apmonundeckue kojicOanus. Y paBHEHHUE
rapMoHHUYecKux kojebanuit. [IpeBpaienue
SHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0caf06

13

Jlabopartopnast pabota «HccnenoBanue
3aBUCUMOCTH TIEPHO/Ia MAJTBIX KOJICOAHU
rpys3a Ha HUTH OT OAJIMHBI HUTU U MAaCChbl
rpysa»

14

Koneb6arenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs B UeaTbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTHS MEKIY
MEXaHUYECKUMH H AJIEKTPOMArHUTHBIMH
KoJIeOaHUAMU

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

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUH B HJI€aTbHOM K0JIe0aTeIbHOM
KOHTYpe

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb9c4




IIpencraBnenue o 3aTyxaromux KojaeOaHHsIX.
BbIHyK1€HHBIE MEXaHUYECKUE KOJICOAHMUS.

bu6nmmoreka [IOK

16 Pe3onanc. BeinyxaeHHbie https://m.edsoo.ru/ff0cbb86
3JIEKTPOMArHUTHBIE KOJIeOaHHS
[Tepemennsbiii Tok. CUHYCOUIATBHBIN
17 MepeMEeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO bubnuorexa [JOK
TOKa. AMIUTUTYHOE U JACHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUJIbI TOKA U HAIIPSHKEHUS
18 Tpauchopmarop. [IponsBoacTso, nepegayda
U IOTpebIeHNE PIEKTPUUECKON SHEPTun
VY CTpOICTBO U IPAKTUYECKOE IPUMEHEHUE
19 3JIEKTPUYECKOI0 3BOHKA, TEHEPATOPA bubmmorexa [IOK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay
DKOJIOTHYECKHE PUCKU IIPU IPOU3BOJICTBE
20 anexkTposHepruu. KynbTypa nucnonp3oBanus
AJEKTPOIHEPTHH B TOBCEAHEBHON KU3HU
MexanudecKkre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. CkopocTth bubmuoreka [IOK
pacnpoCTpaHEeHUs U JJIMHA BOJHEL. https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI
” 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTBH 3ByKa. bubnmnorexa [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
7 DneKTpOMarHUTHHIE BOJHBI, UX CBOICTBA U bubmmnoreka HOK
ckopocTs. IlIkana 371eKTpOMarHMTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIUTIB paTUOCBS3U U TEIICBUICHHUS.
PazButue cpeacts cBs3u. Paguonokamus
25 Kontponbnas padota «Konebanust u BOITHBDY bubmorexa HOK

https://m.edsoo.ru/ff0cc618




[IpsmonuHeitHOE pacpocTpaHeHHEe CBETa B

26 OJHOPOIHOU cpeae. TouedHblii HCTOYHUK bubnmorexa LHOK
P pese. https://m.edsoo.ru/ff0cd350
ceera. Jlyu cera
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenue n3obpaxeHuii B bubmmorexa [JOK
’ P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
IIpenomienue ceera. IlonHoe BHyTpeHHEe
28 otpaxkenue. [IpenenpHbIil yroi MOJIHOTO buGnuorexa [IOK
P P Y https://m.edsoo.ru/f0cd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopuas padota «3mepenue bubnnorexa [JOK
IoKasaTelis IIPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
Jlunzel. [loctpoenne n3obpaxeHuii B TMH3E.
30 ®dopMyna TOHKOM JTUH3BL. Y BEJIUYCHUE bubmmorexa [IOK
pMY ' https://m.edsoo.ru/ff0cddle
JIUH3BI
31 Jlaboparopuas padota «Vccrnenoanue
CBOMCTB M300paKEHUH B JIMH3AX)»
Hucnepcus ceeta. CiokHbIN cocTaB 0€10ro
32 cgera. [[Ber. JlabopaTopHnas pabota
«Habnronenue qucnepcuu cBeTa»
WNuTtepdepennus creta. Judpaxnus ceera. bubmuoreka [IOK
33 R
JudpakionHas pemeTka https://m.edsoo.ru/ff0ced22
14 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpruOOphI U yCTPOICTBa U
YCIIOBUS MX O€30MacCHOTO MPUMEHEHUS
I'paHUIBI TPUMEHHUMOCTH KJIACCHYISCKOM
. bubmuoreka [JOK
36 MexaHukH. [locTynarsl cnenuanbHON

TEOpPHUH OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/ff0cf862




OTHOCHUTENIHLHOCTD OOJHOBPEMCHHOCTH.

bu6nmoreka [IOK

37
3ameJieHne BpEeMEHH U COKpaIEHUE JJIUHbI https://m.edsoo.ru/ff0cfa42
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 yacTullbl. CBSI3b MacChl C SHEPTUEH U bubmmorexa [IOK
Hl P https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrusi MOKOs
39 Kontponsnas padora «OnTrka. OCHOBBI Bu6mumotexa [JOK
CIIELIMAIBHON TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0ct610
40 ®otonbl. opmyna [Mnanka. DHeprus u bubnnorexa [JOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
A1 OTtkpsiTHE U HccaenoBanue Gpororddekra. bubmmoreka [JOK
Omnertel A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3akonbl portorddekra. YpaBHeHUE
42 SﬁHmTegl)Ha I{nqs)[q)q)oma(b(gema «Kpachnas bubmorexa LIOK
P https://m.edsoo.ru/f0d01 Se
rpanuiay pororddexra
13 Hasnenue ceera. Onwitel [1. H. JleGenena. bubnnorexa [JOK
XnuMHuyeckoe IeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHnuecKue ycTpoicTBa U MPAKTUYECKOE
44 npuMeHeHue: (HoTorNeMeHT, GOTOAATUUK,
CONTHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad nmo reme « 3J€MEHTHI bu6mmoreka IIOK
KBaHTOBOU ONTHKW https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
PeOpA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma
bubnmnoreka [JOK
47 [Toctynatel bopa H

https://m.edsoo.ru/ff0dOafa




48

49

50

W3nyyenue u noriomieHue GOTOHOB MpH
IIEPEX0JI€ aTOMA C OJJHOTO YPOBHS SHEPrUU
Ha Jpyroui. Buasl criekTpos

BomnHoBEIe cBOiicTBa yacTull. BoaHEI fe
bpoiina. KopnyckynsipHO-BOJIHOBO#
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE
W3JIy4YeHUe

OTKpBITHE PaIMOAKTUBHOCTH. OMBITHI

Pesepdopna no onpenenenuto cocraBa
PaAMOAKTUBHOTO U3TYUYEHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0dOafa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(a-, 6era-, raMMa-u3ITydeHUsI.
Bimmsane PAAOAKTUBHOCTH HA KUBBIC
OpraHU3MbI

52

OTkpbITHE IPOTOHA U HEWTpOHA. 30TOMIBI.
Anbda-pacnaa. DIEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4yeHue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B siipe. SnepHbie
peakuuu. Snepusiit peaktop. IIpodnemsl,
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOM SHEPTETUKH

bu6nmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIBI. OTKpBITHE
MO3UTpPOHA. MeTo/ 16l HAOTIOIEHUS U
PErucTpanyy JIEMEHTAPHBIX YaCTHLI.
Kpyrusii cron «®yH1aMeHTaIbHbIE
B3auMoiecTBUA. EqHCTBO uznueckoit
KapTUHBI MUPa»

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

55

Oransl pa3BuTus acTpoHoMuu. [IpukiagHoe
Y MHPOBO33PEHYECKOE 3HAYCHUE




56

actpoHoMuu. Bun 3BE31HOTO HEOa.
Co3sBesnus, spkue 3BE3/bl, IUTAHETHI, UX
BuauMoe asuxkenne. ConHeuHas cucTteMa

Counuie. ConHeunast akTUBHOCTE. McTOUHUK
sHeprun CoJiHIa U 3BE3 T

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU.
3BE3bI ITIaBHOM I10CJIEA0BATEILHOCTH.
Bnytpennee ctpoenue 38€31. CoBpeMeHHbIE
MPEACTABJICHUS O MPOUCXOXKICHUU 1
sporonuy CoJIHIIA U 3BE3]T

58

Muneunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue u npuxenue CosHua B
l'anaktuxe. ['anmaktrku. YEpHbIE ABIPHI B
s,Ipax rajJakTUK

59

Bcenennas. Pa3oeranue ranaktuk. Teopust
Bbonpmioro B3peiBa. PenukroBoe u3inydeHue.
MeraranakTuka

60

61

Hepemennsie npobieMbl aCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u
aCTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COITTATEHON 1 dTUYECKOM
cdepax neaTeIbHOCTH YeTIOBeKa

63

O6o0maromuii ypok. Pois 1 mecto pusuku
1 aCTPOHOMHH B COBPEMEHHOM HAay4YHOH
KapTUHE MHpa




O6o06maromuii ypok. Poib ¢puzuveckoit

64 TeOpHH B (POPMUPOBAHUYN TPEACTABICHUHN O 1
¢bu3nveckoii KapTHHE MUpa
O6o0maromuii ypok. Mecto ¢pu3ndeckoit
65 KapTUHBI MUpPa B 00ILIEM STy COBPEMEHHBIX |
€CTECTBEHHO-HAYYHBIX MPEACTABICHUHN O
IIpUpoIe
66 PesepBHbIil ypok. MaruutHoe noiie. 1
DNeKTpOMarHuTHas UHAYKIIHS
67 PesepBHblit ypok. Ontuka. OCHOBBI |
CHELHAIbHON TEOpUU OTHOCUTEIBLHOCTU
68 Pesepnbiii ypok. KBantoBas ¢pusuka. 1 bubnnorexa [JOK
DNIeMEHTHI aCTPOHOMUU U aCTPODU3UKH https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHOM NMPOrPaMMBbI CpelHero o01ero od0pasoBanus

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib U MeCTOo (U3UKH B
(GbOpMUPOBAaHUH COBPEMEHHON HAayYHOW KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

JIonen

10.2

Y4UTHIBATh TPAHUIBI TPUMEHEHHS U3YUYEHHBIX (PU3NUECKUX MOETCH:
MaTepuaibHas TOYKa, WHEpIHAIbHASA CHCTeMa OTCYETa, abCOJIFOTHO
TBEPIOE TEJO, UICATbHBIN T'a3; MOJAEIN CTPOCHHUS ra30B, JKUIKOCTEN U
TBEPABIX TEJl, TOYEUHBIM JIIEKTPUUECKUHN 3apsia — IIPU pPELICHUU

Q)HSH‘ICCKI/IX 3aJa4d

10.3

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJEKYJSIPHO-KUHETUYECKOH TeOopuu
CTPOCHMSI BElIeCTBA M JJIEKTPOJAMHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOpPEHHOE MPSMOJIMHENHOE IBH)KEHHE, CBOOOIHOE MajieHHue
TeJ, JBWKEHUE IO OKPYXXHOCTH, WHEPIHS, B3aMMOICHCTBHE TEI;
muddy3us, OpOYHOBCKOE JBHKEHHE, CTPOEHHUE KHJIKOCTEH u
TBEPABIX Tel, U3MEHEHHe o00bEéMa TeJ NpU HarpeBaHUU
(OXJaXIeHUN), TEIJIOBOE PAaBHOBECHE, WCIAPEHHE, KOHJCHCAIIUS,
IJIaBJ€HUE, KpUCTANIM3alMs, KWUIIEHHE, BIAXXKHOCTh BO3]yXa,
NOBBILIEHUE JIaBJIEHUS Tra3a IpPU €ro HarpeBaHWU B 3aKPHITOM
cocyle, CBf3b MEXIy [apaMeTpaMu COCTOSIHHMS rasa B

M30Mpolieccax; JIEKTPU3AIUS TeJl, B3aUMOJIEHCTBUE 3apsIIOB

10.4

10.5

OnucelBaTh MEXaHUYECKOE JBI)KEHHE, HCHOJIb3ys (U3NUYECKUE
BEJIMYUHBI: KOOPIMHATA, YTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Tejla, KUHETUYEeCKas JHEpIrus,
NOTEHIMAJbHAsE DHEpPIus, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIIHOCTh;, TpPU OINKUCAHUU TPABUIBHO TPAKTOBaTh (PUINYECKUI
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U EIUHMIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PU3NYECKYIO BETUUUHY

C ApYI'UMH BCIUNYNHAMU

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA Te€II M TEIIOBBIE

SABJICHUSA, HUCIOJIb3YyAd (I)I/I3I/I‘-I€CKI/IG BCIIMYMHBI: OaBJICHUC TIasa,




10.6

TEMIIepaTypa, CpedHsAsd KHUHETHYeCKash DJHEpPIUs XaoTHUYECKOIo
JBWKEHUS MOJIEKYJ, CpeAHEKBaJpaTU4Hasi CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss SHeprus, pabora rasa,
KO3 GUIMEHT [O0JIEe3HOr0 JEHCTBUS TEIUIOBOIO JIBUrATelNs; IpH
ONMMCAaHWU  TPABWIBHO  TPAaKTOBaTh  (UBMYECKHA  CMBICI
UCIIOJIb3YEMBIX BEJIIMYMH, UX O0O3HAUYEHHUS M E€IMHHUIBI, HAXOIUTh
(GopMyJibl, CBA3BIBAIOIIME JAHHYI0 (HU3NYECKYIO BEIUYHMHY C

ApyTUMHA BEJIIMYHNHAM

OnuceiBaTh M3YYEHHBIE JJIEKTPUYECKHME CBOMCTBA BEIIECTBA H
AIIEKTpUYECKUE SIBJICHHS (TPOILIECCHI), HUCIONb3Yys (U3NYECKUE
BEJIMYMHBI:  QJIGKTPUYECKUM  3apsia,  DJIEKTPUUECKOe  IOJIE,
HanpspKEHHOCTh MOJISA, MOTEHIHMaJl, Pa3HOCTh IOTEHLMAJIOB; IPHU
ONMHMCAHUM  MPABUWIBHO  TpPaKTOBaTh  (U3MUECKUl  CMBICHT
UCIOJIb3YEMBIX BEIMYMH, UX OOO3HAUEHUS U €AMHMUIIBI; YKa3bIBaTh
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NIECKYIO BETHUUHY C IPYTUMHU

BCINYHNHAMH

10.7

10.8

AHATM3UPOBATh (U3MYECKHE TMPOIECCHl W SBICHHS, WCIOIb3YS
dbuznyecKkue 3aKOHbI U MPUHIUIBL: 3aKOH BCEMUPHOTO TSATOTeHHUd, I,
II u 1T 3akoHbl HhIOTOHA, 3aKOH COXpaHEHUS] MEXaHUYECKOU SHEPTHH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIIUIT CYTIEPIIO3ULIANA CUJI, TPUHLIUIT
paBHOMNpPABUS HWHEPUHAIBHBIX CHCTEM OTCYETA; MOJEKYJSIPHO-
KUHETUYECKYIO0 TEOPHUIO CTPOCHHMS BELIECTBA, TA30BbIE 3aKOHBI, CBS3b
CpeHeld KHUHETHYECKOW DHEPIUM TEIUIOBOIO IBHKEHHUS MOJIEKYJ C
a0COJIIOTHOM TeMITepaTypoH, MEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHUsl JJIEKTPUYECKOro 3apsaa, 3akoH KynoHa; mpum 3TOM
pa3ianyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHUECKOe
BBIpQXXEHHE U YCIOBUS (TPAHMIIBI, 00JIACTH) MPUMEHUMOCTH

OOBSICHITh OCHOBHBIC TMPHUHIMIIBI ACHCTBUS MAIUH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB;, pa3auvarh YCIOBUS HX O0€30MacHOro

HCIIOJIBb30BaHUA B HOBCG)IHGBHOﬁ KHU3HU

10.9

10.10

BbINOMHATE SKCIIEPUMEHTHI TI0 UCCIEeI0BaHUIO (PU3NUECKUX SBICHUIN
Y IIPOLIECCOB € UCITOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
pu 3ToM (HOpMYIHPOBATh MPOoOIEMY (331a4y) ¥ TUIIOTE3y Y4eOHOTrO
DKCIEpUMEHTa,  coOMpaTh  YCTAHOBKY M3  MPEUIOKEHHOIO
000pyAOBaHUs, TPOBOAUTD OMBIT U (OPMYIUPOBATH BHIBOIBI

OcymiecTBiIATh OpSAMbIE W KOCBEHHBIE H3MEpeHHs (DU3MYECKHX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM CIOCO0 M3MEPEHUS U

HCIIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpGHIHOCTCfI HSMepeHHfI




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAY (GU3NYECKUMHU BETUYMHAMH C
UCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHMI; IPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl IMOJTYYEHHON 3aBHCHUMOCTH
bu3nYeCKUX BETUYHH B BUI€ TaOIUI] U TpaUKOB, 1e1aTh BHIBOJIBI IO

pe3yJibTaTaM UCCIIeA0BaHUs

CoOmomaTe mpaBmiia 0€30MacHOrO  Tpyla TMpH  IPOBEIACHHH
UCCIIC/IOBAaHU B paMKax y4yeOHOro OSKCIepUMEHTa, Yy4yeOHO-
HCCIIEIOBATENILCKOW U MPOEKTHOM JEATEIIBHOCTH C MCIIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

10.14

10.15

10.16

Pemarp pacuérHble 3a1a4u ¢ SIBHO 33JJaHHON (U3NYECKOM MOJIENbIO,
UCTIONB3Ysl (hHU3MUecKHe 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHallM3a
YCIIOBUSL 3aJauyd  BBIOMPATh (PU3UYECKYID MOJICIb, BBIICIATH
(bu3HYECKrEe BETMYUHBI B OPMYJITBI, HEOOXOIUMBIC JUTSI €€ PEIICHHSI,
MPOBOJUTh PAacy€Tbl M OLIEHUBATh pPEATbHOCTh IOJYYEHHOTO

3Ha4YCHUA (bHSquCKOﬁ BCIIMYHMHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'MYCCKHU
HCIIPOTHUBOPCUUBYIO LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SIBJICHUA

Hcnoap3oBaTh npu pCUHICHUUA y‘-IC6HI)IX 3aa4 COBPCMCHHBIC
WH(POpPMAIMOHHBIE TEXHOJIOTHMH Il TIOWCKA, CTPYKTYPHUPOBAHHS,
UHTEpHpeTallii U MPeICTaBICHUsS y4eOHOM M Hay4HO-TIOMYJISIpHON
uHpOpMaLKH, TOTYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATh MOJIy4aeMyl0 HHPOPMALIUIO

[TpuBOANTE MpHUMEpPH! BKJIAZa POCCUNHCKUX U 3apyOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp30BaTh TeOpeTUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU IS oOecriedeHus: O€30MacHOCTH TIpH  OOpalieHUuH C
npubopaMu W TEXHHYECKUMH YCTPOMCTBaMH, IJsl COXpaHEHHUs
3I0pOBbS M COOJIIOJIEHUST HOPM SKOJOTHMYECKOro TIOBEJIEHUS B

OKpY’KaroIIen cpene

10.18

PabGoTats B rpyrmre ¢ BHIOTHEHUEM PA3IMYHBIX COMATBHBIX POJICH,
MJIAHUPOBAaTh PabOTy TPYNNbl, pPAMOHATBHO pacHpeieisaTh
00s13aHHOCTH W TIUIAHUPOBAaTh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTyalUsIX, aIcKBaTHO OLCHMBATHh BKJAJ KaXXJIOI0 U3 YYaCTHUKOB

TPYIIIBI B pelIeHrne paccMaTpuBaeMoi pooIeMbl




11 KIJIACC

Kon
NMpoBepPsiEeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30oBaTeJILHON MPOrPaMMBbI CpelHero o01ero od0pa3oBaHus

11.1

11.2

11.3

11.4

JleMoHCTpHpOBaTh Ha TpUMEpax pojib M MecTo (U3UKH B
(bopMHpPOBaHUN COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B PAa3BUTUHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €AUHCTBO (bHSH‘ICCKOﬁ KapTUHBI MHpa

YuuThIBaThH T'paHULIbI IPUMCHCHU A N3YUYCHHBIX (1)H3H‘{CCKI/IX MOJICIICH:
TOYCYHBIN SHGKTpI/I‘{eCKI/Iﬁ 3apsan, AACpHaA MOACIIb aTOMa, HYKJIOHHAA

MOJIENIb aTOMHOTO Si/Ipa MPH peleHNH (PU3NIECKHUX 3a/1a4

PacniozHaBath (puzuueckue sBieHus (IPOIECcChl) U OOBSICHATh UX HA
OCHOBE 3aKOHOB QJIEKTPOJAMHAMUKM U  KBAaHTOBOM  (DU3HKHU:
3JIEKTpUYECKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUECKOE,
MarHuTHOE  JeHCTBHA  TOKa,  B3aMMOJAEHUCTBHE  MAarHuTOB,
AIIEKTPOMAarHuTHasT WHAYKLHS, JEHCTBME MArHUTHOrO TMOJs Ha
IPOBOAHUK C TOKOM M JIBWXKYIIMHCS 3apsf, 3JIEKTPOMAarHUTHbIE
Kosle0aHHs W BOJHBI, NPSMOJIMHEHHOE pPacCHpOCTpaHEHUE CBETa,
OTpakeHHe, TMpeliomiieHHe, HHTepdepeHuus, audpakuus u
MOJIIpU3alusl CBETA, AUCIIEPCHUs CBETa, (GOTOAIEKTpUIecKuil 3hPpext
(potorddexr), cBeToBOE NaBiieHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aroMa BOAOPOJA, €CTECTBEHHass M HCKYCCTBEHHas

pPaanOaKTUBHOCTDb

OnucelBaTh M3Yy4YEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKUE,
MarHMTHBIE, ONTUYECKHUE, IEKTPUUECKYIO IPOBOIUMOCTD Pa3INYHBIX
Cpell) M DJIEKTPOMarHUTHbIE SIBJIEHMS (IIPOLIECCHI), HCHOJb3YS
¢busznyecKkue BENUYMHBL: OJJEKTPUUECKUH 3apsj, cuila ToKa,
AIIEKTPUYECKOE  HANPSIKEHHE, DJIEKTPUUECKOE CONPOTHUBIICHUE,
pasHocTh moteHnuanos, JJIC, paboTta Toka, HHIYKIHS MarHUTHOTO
nosis, cuna Ammepa, cuia JlopeHla, WHAYKTUBHOCTb KaTyIIKH,
DHEPrus 3JIEKTPUUECKOr0 M MAarHUTHOIO TOJEH, NEPUOA U 4acToTa
KoJIeOaHUH B KOJIeOAaTeIbHOM KOHTYPE, 3apsi/i U CUJla TOKa B IIpoliecce
FapMOHMYECKHX  AJIEKTPOMArHUTHBIX  KojeOaHu#,  (oKycHOe
paccTosiHue M ONTHUYECKas CUJIa JIMH3bI; MPU OMUCAHUU MPaBUIBHO

TPAKTOBATH (I)I/ISI/I‘-ICCKI/Iﬁ CMBICJI HCHOJIb3YCMBIX BCJIIMYUH, HUX




0003HAUCHHUs] W EAMHUIIBI; YKa3blBaTh (OPMYJIbI, CBA3BIBAIOIINE

JAHHYI0 (PU3UYECKYIO BETUUMHY C IPYTHMHU BEIIMYMHAMHU

11.5

11.6

OnuchiBaTh M3yYEHHBIE KBAaHTOBBIE SIBJIEHUS U  IPOLECCHI,
UCTIONB3YS (pHU3MUecKre BETUYHMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI U YacTOTa CBETAa, YHEPrus U UMMYJbC (HOTOHA,
Mepuo/ Mojiypacnaja, 3HEprust CBsI3M aTOMHBIX siJIep; IPU ONKMCaHUU
IOPaBUJIBHO TPAaKTOBAaTh (U3UYECKUH CMBICT  HCIIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAUYeHUs W EIUHUIIBI;, YyKa3blBaTh (OPMYIIHI,
CBSA3BIBAIOIME JAHHYI (U3UYECKYI0 BEJIMYHUHY C JPYyTUMHU

BCIIMYMHAMU, BbIYHUCJIATh 3HAYCHUC q)HBquCKOﬁ BCJIIMYUHBI

AHanu3upoBath (U3NYECKUE TMPOLECCHl U SIBICHUS, HCIOJIb3Ys
¢u3nvecKkne 3aKOHbl M NPUHLOMIBL 3akoH Owma, 3aKOHBI
MOCJICIOBATEILHOTO U TapajIeIbHOTO COCIUHEHHS IMPOBOJIHUKOB,
3akoH JIxoyns — Jlenna, 3aKkoH 3J€KTPOMarHUTHON MHIYKIIUH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTPAaHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBl  IPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U1
dorordderra, 3aKOH COXpaHCHHUS DSHEPTHH, 3aKOH COXpPaHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHHS DSIEKTPUYECKOro 3apsna, 3aKoH
COXpaHEHHUsT MaccoBOr0 4YHClIa, TmocTyjiaTel bopa, 3akoH
pPaaMOaKTUBHOIO pacrajaa, MpH OSTOM pas3iiiyaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BHIPAKCHHUE U YCIIOBUS

(rpaHuLIbI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'IHTI) HaIpaBJICHUEC BCKTOpa HWHAYKIHWKW MArHuTHOI'O IIOJIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIbI HopeHua

11.8

11.9

CTpOI/ITB n  OIIMChbIBATh I/I306pa)KeHI/Ie, co3aaBacMoO€ TIIIIOCKUM

3€pKajiOM, TOHKOU JINH301

BBINONMHATE SKCHIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3MUECKUX SBICHUN
U TIPOLIECCOB C UCHOJB30BAHUEM IPSIMBIX U KOCBEHHBIX H3MEPEHUH;
pu 3ToM GopMyJIHpOBaTh NMpodiaeMy (3agady) U TUoTe3y y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  IPEUIOKEHHOTO

060py,£[0BaHI/ISI, MMPOBOAUTD OIIBIT U q)OpMYJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OC}’H.ICCTBJIHTB NpsAMbIC W KOCBCHHBLIC UH3MCPCHUSA (1)I/I3I/I‘-ICCKI/IX
BCJIIMYHH, IPU 5TOM BBI6I/IpaTB ONTUMAJIBHBIM CIIOCO0 HU3MCPCHUA U

HCITOJIB30BaTh U3BECTHBIE METO/bI OLIEHKH ITOIPEIITHOCTEN N3MEPEHHI
HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BETMYMH C UCIIOJIB30BaHHEM
NPSAMBIX HM3MEPEHUM; IIPpU HTOM KOHCTPYHMPOBAaTh YCTAHOBKY,

(bukcupoBaTh pe3yNbTaThl MOTYYEHHONW 3aBHCHUMOCTH (PU3NYECKUX




BEJIMYMH B BUJIE TaOIMI U rpa)UKOB, eNaTh BBIBOBI IO pe3yJibTaTaM

HUCCICI0BaHUA

11.12

11.13

11.14

CobOmoate mpaBuia 0O€30MACHOTO TpyAa TMPU TPOBEACHHUH
UCCIIEIOBAaHUI B paMKax Y4eOHOTrO OKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOM ¥ IPOSKTHOMN JESTEILHOCTH C UCIIOIb30BAHUEM

U3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOro 000pyA0BaHUS

Pemarp pacuétHble 3a1a4u ¢ SIBHO 33JJaHHOW (U3NYECKOM MOJIENbIO,
UCTIONB3Ysl (PU3MUECKHe 3aKOHBI W MPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJauyd  BBIOMpPATh (PU3UYECKYID MOJEIb, BBIICATH
buznyeckue BeIMUUHbI U POPMYJIIbI, HEOOXOIUMBIE [Tl €€ perIeHuUs,
OPOBOAWTH pacu€Thl M OLEHUBATh PEATbHOCTh IOJYYEHHOTO

3HA4YCHUs (PU3UIECKON BETHMUNHBI
Pemlare  kauecTBEeHHbIE  3aJaud:  BBICTPAauMBaTh  JIOTUYECKHU
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIAEHUM C OIIOPOM HA U3YUYCHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SIBJICHUA

11.15

Hcnonp3oBaTh MNpu pelIeHWH Y4YeOHBIX 3a7ad COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMH sl MOUCKA, CTPYKTYpUpPOBaHMS,
UHTEpIpeTalii U MPeICTaBICHHUs y4eOHOM M Hay4HO-TOMYJISIpHON
MH(pOpMaLIKH, [TOJIYYEHHON U3 pa3InyHbIX UCTOYHUKOB; KPUTUUECKHU

aHAJIM3UPOBATH MOJTYYaeMyt0 HH(pOpMaIIIO

11.16

OOBSICHATH TPUHIUIIBI ACHCTBUSI MAIIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOWCTB; pa3invaTh YCJIOBHUS UX OE30MaCHOTO HMCIIOJIB30BAaHUS B

MOBCEIHEBHOMN KU3HHU

11.17

11.18

11.19

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX M 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUI

Hcnonk30BaTh TeOpeTHUECKUE 3HAHUS MO (U3HUKE B MOBCEIHEBHOM
KU3HU i o0ecriedeHusi Oe30MacHOCTH TIpH  OOpalieHuH C
npubopaMd M TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHUS
3I0pPOBbsS. M COOIOJIEHUST HOPM SKOJOTHYECKOrO TIOBEJEHUS B
OKpYXKarollleu cpene

PaGoTath B rpymie ¢ BBINOIHEHHEM PAa3IMYHBIX COLUATBHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy  TPYNNbl, PAlMOHATBHO  PACIPENEINsiTh
00s[3aHHOCTH U IUIAHUPOBATE JACATCIIBHOCTE B HECTAaHAAPTHBIX
CUTyaluAX, aACKBATHO OILCHHMBATH BKIIAJ KaXXI0Iro0 H3 YYAaCTHHUKOB

IPYIIIBI B pELlIEHNE pacCMaTpuBaeMoi pooOIeMbl




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3naeia

Konx nposepsiemoro

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA
JEMCECHTA

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHU A

®duszuka — Hayka o mnpupojae. Hayunbie
METO/Ibl TO3HAHUS OKPYKAIOIIETO MHpA.
1.1 Ponb skciepuMeHTa U TE€OpUU B IpoIEcce
MO3HAHUS TPUPOABL. IKCIIEPUMEHT B

busuke

MonenupoBanue (GpU3MUECKUX SBICHUH U
IIPOLIECCOB. Hayunsie TUIIOTE3HI.
dusnueckue 3aKOHbl U TEOPUH. | paHUIIbI
19 NPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
' [Tpuniun coorBercTBud. Poimb M Mecto
¢u3ukn B (HOPMUPOBAHMM COBPEMEHHOMU
HaY4YHOH KapTUHBI MHUpA, B MPAKTHUYECKOM

NEATENbHOCTH JIOAeH

MEXAHHUKA

##HParti#KMTHEMATHUKA

2.1

MexaHndeckoe JIBIDKCHHE.
2.1.1 OTHOCHUTEILHOCTD MEXaHUYEeCKOTO
nBwxeHus. Cucrema orcuéra. Tpaekropus
[lepemenienue, CKOPOCTH (cpemusist
CKOpOCTh, MTHOBEHHasi CKOPOCTb) W
YCKOPEHUE MaTepUaJIbHOW TOYKH, UX
MPOCKIIMM HAa OCH CHUCTEMBI KOOPJMHAT.
CrnoxeHue TmepeMeleHui U CJIOKEHHE

CKOpocCTen

PaBHOMEpHOE U PaBHOYCKOPEHHOE
npsMoJIMHEeiHoe — JBMkeHue. ['paduxu
2.13 3aBUCUMOCTH  KOOpPAMHAT,  CKOPOCTH,
YCKOpEHUs, IIyTH U  IEPEMEILICHUS

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHA




2.14

CBobOoxHoe nasieHne. Y CKOpeHue

CBO60,I[HOFO nmaacHus

Kpuonuneiinoe aeuxenne. PaBHoMepHoe
JBUKEHUE MaTEpUaIbHOW TOYKU IO
OKPY’KHOCTH. VYrioBas CKOPOCTb,
JauHeHast ckopocth. llepuon m yacrora.
LleHTpoCTpEMUTENBHOE YCKOPEHUE

TexHudeckue yCTpOWCTBA: CIIMIOMETD,
JIBUJKEHHUE CHAPAJIOB, LEITHBIE U PEMEHHBIE

nepenadn

2.1.7

[Ipaktnueckue  paborel.  M3mepenue
MIHOBEHHOH ckopoctu. Mccnenosanue
COOTHOULICHUS MEXy My TSIMH,
IIPONICHHBIMU TEJI0M 3a
IIOCJIEIOBATEIIbHBIE PABHBIE IIPOMEKYTKH
BPEMEHU pu PaBHOYCKOPEHHOM
JBIDKEHUH C HAYAJIbHOM  CKOPOCTBIO,
paBHOW Hymoo. HM3yueHue nBHKEHUSA
HiapuKa B BS3KOM KMAKOCTU. I3ydeHue
JBUKCHUS Tena, OpOLIEHHOTO

TOPU30HTAJILHO

2.2

H#PartH# IMTHAMUKA

2.2.1

[Ipunimn  oTHOcuTenbHOCTH  ['anmumes.
IlepBslii 3akoH Hprorona. MHEprmansHbIe

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. [TpuHuMn

CyNEPIIO3ULUHN CUII

223

224

Bropoii 3aKOH Hrrotona s
MaTepUaIbHOW TOYKH B HHEPLHUAIBHON
cucreme orcuéra (MCO). Tperuii 3akoH
HeroToHa 17151 MaTepuanbHbBIX TOUYEK

3akoH BceMupHOro TAroreHud. Cuna
TskecTh. [lepBas kocMHUYecKass CKOPOCTb.

Bec tena




23

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs
CKOJBKCHHS W CHJIa TPEHUS IIOKOS.
Koadduunent TPEHMUSL. Cuna
CONPOTUBJICHUS TPU IBIKCHUU Tejla B

KHUAKOCTHU MUJIM Ia3C

2.2.7

HOCTynaTeanoe n BpaiaTCiIbHOC

JIBIKEHHE a0COJIFOTHO TBEPIOTO TeIa

228

MoMeHT CWJIBI  OTHOCUTEIBHO  OCHU
BpameHusi.  Ilmewo  cuibel.  YcioBus

paBHOBecust TBEpaoro Tena B UCO

229

2.2.10

TexHudeckue yCTpONCTBA: NOAIIUITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

[Ipaktnueckune paboTHI. N3yuenue
JBUKEHUST  Opycka 1O  HakKJIOHHOM
IJIOCKOCTH TMOJ JEHCTBUEM HECKOJIbKHUX
cun. HccnenoBanue 3aBUCUMOCTH  CHII
YIPYTOCTH, BO3HHMKAOIIHUX B
neGopMHupyeMoll TIPY)KWHE W PE3NHOBOM
oOpasiie, OT BENUYHMHBI UX JehopMaluu.
HccnenoBanue  ycinoBUM — paBHOBECHUS

TBépI[OI‘ 0 TeJIa, UMCHOUICTO OCh BPAIICHUA

###Par##3AKOHBI COXPAHEHMA B MEXAHUKE

NMiynsc mMaTtepranbHON TOYKH, CUCTEMBI

23.1 MaTepHaIbHBIX TOYEK. MMIyibCc CUbl U
M3MEHEHUE UMITYyJIbCca Tela

)35 3akoH coxpaHeHus wumnyisca B HCO.
o PeakTuBHOE IBUXKEHUE

233 Pabota cuibl

234 MouHOCTb cHIBI

535 Kunetnueckast »Heprus MaTepUaIbHOM
o TO4KHU. TeopeMa 0 KWHETUYECKON YHEPTUN

)36 [TorennuanbHas sHeprus. [lorennuanbHas

SHEpruss  ymnpyro  nedopMUPOBAHHOU




3.1

2.3.7

2.3.8

MMPY>KUHBI. HOTCHI_II/IaHLHaSI SHEpPTrUd TCJa

BOJIM3U MMOBEPXHOCTH 3eMIIU

[ToreHnManbHblE W HETMOTCHIMATBHBIC
cwibl. CBsi3b pa0bOTHl HEMOTCHIMATHHBIX
CHJI C K3MCHEHUEM MEXaHHUYECKOW SHEPTHH
CUCTEeMBI  Teld. 3aKOH  COXpaHCHUS

MEXaHUYeCKOM OHEPIrun

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHudeckue  yCTpOMCTBA:  JIBUJKCHHE
pakeT, BOJOMET, KOIEp, IPYKUHHBIN

MUCTOJICT

2.3.10

[Ipaktudyeckue paboTel. M3yueHwe cBszn
CKOPOCTEM Tel NpU HEYNpPYroMm yzape.
HccnenoBanue cBs3M pabOThl CHIIBI C

H3MEHEHHEM MEeXaHHYSCKOM OHCPIuH TCjia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
###Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPHU

3.1.1

OCHOBHBIE  TOJIO)KEHUS  MOJIEKYJISIPHO-
KUHEeTH4Yeckoil  Teopun. bpoyHOBckoe
JIBUKEHUE. Huddysus. Xapakrep
JBWKEHHUS U B3aUMOJACHCTBUS YaCTHI]

B€IICCTBA

3.1.2

Mogenu cTpoeHusl ra3oB, KHUIKOCTEH U
TBEPABIX Te€d M OOBSICHEHHE CBOMCTB

BEIIIECTBA HA OCHOBE 3TUX MOJICIICH

3.1.3

3.1.4

Macca monekyn. KomndecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmneparypa u eé

n3mepenue. [llkana remneparyp Llenscus

3.1.5

Mopens wuneanmpHoro rasza. OcHOBHOE
ypaBHEHUE MOJEKYISIPHO-KUHETUUECKON

TEOpHU UACAIBHOTO rasa

AOcomoTHas TeMmIeparypa Kak —Mepa

cpenHen KHHETHYECKOU SHEPTUUN




3.2

TEIUIOBOTO ABWXKeHUS yacTull ra3za. [Ikama

temneparyp KenbBuna

VpaBuenue Kianeitpona — Menpeneena.

3.1.7
3akoH /lampToHa
l'azoBbie  3akoHbl.  M3ompomeccsl B
318 HacaJIbHOM rase c IIOCTOSIHHBIM
o KOJIUYECTBOM BEIIIECTBA: HU30TEPMA,
M30X0pa, n3odapa
310 TexHuueckue YyCTpPOWCTBA: TEPMOMETP,
o OGapomeTp
[TpaxTrueckue padoThl. FI3MepeHne Macchl
BO3JyXa B KJIACCHOU KOMHATe.
3.1.10 HccnenoBanue  3aBUCHUMOCTH  MEXAY
rnapamMeTpamMu COCTOSIHUSL Pa3peKEHHOTO
rasa
OCHOBbLI TEPMOJMHAMUMKU
TepMoguHamMuyeckas CHCTEMA.
191 BryTpeHHss SHeprus
o TEPMOJMHAMUYECKON CHCTEMBI U CIIOCOOBI
€€ U3MCHEHUS
KonunuectBo TEIJIOTHI u paborTa.
322 BHyTpeHHsAsT  SHeprus  OAHOATOMHOIO
HJieanbHOrO ra3a
Buasr TeIJIonepe1ayu:
TETJIOTPOBOHOCTbD, KOHBEKIHS,
323 H3JIyYEHHUE. TemmoéMkocTh Tena.
o VYnaenpHas  TEINIOEMKOCTh  BEIIECTBA.
Pacuér  kosmuecTBa  TEIUIOTBI  IIpHU
Temioneperaye
ITepBbrit 3aKOH TEPMOJINHAMUKH.
304 [Ipumenenue MEepPBOTO 3aKOHAa
o TEPMOJMHAMUKH K M30MpoleccaMm.

['paduueckas nuaTepIpeTanus paboThl raza




TerutoBble MamuHbl. [IpuHIUITBI AECTBUSA
TEINIOBBIX ~ MammH.  [IpeoOpa3zoBanust

SHECPIrUuun B TCIIJIOBBIX MalllMHaXx.

323 Koadpdumuent  momesnoro  aeicTBus
(manee — KIIJ) TermoBoit MammHbl. [uki
Kapno u ero KII/]
Bropoii 3aKOH TEPMOJIMHAMUKH.
326 HeoOpaTuMocTh TPOIECCOB B TPHPOJIC.
o TeroBble BUTATEIU. DKOJOTHYECKUE
poOJIEMBbI TETLIOIHEPTETUKHI
TexHuyeckue  yCTpOICTBa:  JBUTATEIb
3.2.7 BHYTPEHHETO CropaHus, OBITOBOI
XOJIOTMJIBHUK, KOHJUITHOHED
128 [IpakTnueckue  pabOTHI. H3mepenne

YAEIbHOM TEIIOEMKOCTH

33

##HtPar####AT'PEI’ATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE

3.3.1

ITEPEXO/IbI

[TapooOpazoBanue u KOH/ICHCALIMsL.
Hcnapenne u kunenue. Y aenpHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCHUMOCTh

TEMIICPATYPbI KUIICHUA OT JaBJICHHUA

332

333

334

AOCOIOTHAA 1 OTHOCUTEIILHAS BIIAXKHOCTH

BOo3ayxa. Hacellennslil map

Teépmoe Teno. Kpucramnmueckue u
amop(Hble Terma. AHHM30TPOINHUS CBONCTB
KpHUCTaJIJIOB. >KI/II[KI/I€ KpHUCTaJlJIbI.

COBpeMeHHLIe MaTCpHraJibl

[InaBnenue u Kpucrauin3anus. Y nenpHas

TeruioTa miasiaeHus. CyOnumanust

3.3.5

YpaBHeHHE TEIIOBOTO OanaHca

3.3.6

TexHudeckue yCTpONCTBA: THUTPOMETP H
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHH

MMOJIYUYCHHsSA COBPEMCHHBIX MaTCpuajlioB, B




3.3.7

TOM YHUCJIC HaHOMATCPUaJIOB, u

HaHOTCXHOJIOTNH

[Ipaktnueckne  pabotel.  M3mepeHue

BJIAJKHOCTH BO3yXa

4.1

4.2

4.1.1

OJIEKTPOJMMHAMUKA
##HPari#H##OJIEKTPOCTATUKA

OnekTpu3aius Tell. DIEKTPUUECKUNA 3apsijl.

I[Ba BU A DJICKTPUUCCKHUX 3apsA10B

4.1.2

4.13

[IpoBOaHUKMH, IASIIEKTPUKH u
MOJIYTIPOBOIHUKHU
3akoH COXpaHECHUS 3JIEKTPUYECKOTO

3apsiaa

4.14

B3aumopeiictBue 3apsanoB. 3akon Kynona

4.1.5

Onexrpuueckoe mnozue. Hampsok€HHOCTH
JIEKTPUYECKOIO IOJIAL. [TprHIHN
cynepnosuiuu. JIuHMM HanpsKEHHOCTH

SJICKTPHUYCCKOTIO ITOJIA

4.1.6

PaGota cuil 3J€KTPOCTATHYECKOTO TIOJIS.

Ilorennuain. Pa3HocTh NOTEHIINATIOB

HpOBOI[HI/IKI/I )51 AUSJICKTPUKHU B
IIOCTOSIHHOM OJICKTPUYCCKOM II0JIC.

I[I/IBJ'IGKTpI/I‘ICCKaH IMPOHULIACMOCTb

OneKTpOEMKOCTb. Konnencarop.
OneKTpOEMKOCTb IJIOCKOT0 KOH/IEHCATOPA.

3Hepr1/151 3apsPKEHHOT'O0 KOHACHCATOpa

TexHudeckue yCTpPOMCTBA: JIIEKTPOCKOIL,
DIIEKTPOMETD, ANEKTPOCTATHYECKAS
3allUTa, 3a3€MJIEHHE DJIEKTPONpHOOpOB,
KOHJIEHCATOD, KCEPOKC, CTPYHHBIN

IIPUHTED

4.1.10

[Ipaktnueckue  pabotel.  M3mepenue

BHCKTPOéMKOCTI/I KOHACHCATOpa

HHPart#HTIIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJIAX




4.2.1

Ycaopus CyHmIeCTBOBaHUA TIOCTOAHHOI'O
SJICKTPHUYCCKOI'0 TOKa. HMcTouHukn ToOKa.

Cuita Toka. [1ocTOSSHHBIH TOK

422

423

424

Hanpsokenne. 3akon Oma ais ywacTka
LU

DneKTpuuecKoe COIPOTHBIICHUE.
VY ienapHOE CONPOTUBIICHUE BEILIECTBA

HOCJ’ICI{OBaTeJ'II)HOC, napaai€iIbHOC,

CMCHIAHHOC COCANMHCHUC MTPOBOAHHUKOB

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

PabGora »nekTpuueckoro ToOka. 3aKoOH
Jxoyis — Jlenna

MoIIHOCTD 3IEKTPUYECKOTO TOKA
anekTpoaBrkyas cuna (nainee — 9J1C) u
BHYTpPEHHEE CONPOTHBIIEHHE MCTOYHUKA
Toka. 3akoH Oma U1 OTHOM (3aMKHYTO)
ANEKTPUYECKOMN LEIH. Kopotkoe

3aMBIKaHHEC

ONeKTpOHHAs TPOBOJUMOCTH  TBEPIBIX
METaJUIOB. 3aBHCHUMOCTbh CONPOTUBIICHUS
METaJUIOB oT TeMIepaTyphbl.

CBepxnpoBOIUMOCTb

DneKTpudecKkuil Tok B Bakyyme. CBoicTBa

AJIEKTPOHHBIX ITyYKOB

4.2.10

4.2.11

4.2.12

[TonynpoBOAHUKH. CobcTBeHHas u
MpUMecHas MIPOBOIUMOCTD
MOJTYIPOBOIHUKOB. CaoiicTBa p-n

nepexona. [loxynpoBoHUKOBBIE TPHOOPHI

OJIEKTPUYECKUIT TOK B AJIEKTPOJIUTAX.
DNIEeKTPOTUTHIECKAS JTMCCOITHAITHA.
DIIEKTPOIU3

DNIEKTPUUECKUI TOK B rasax.
CaMOCTOSITENbHBIN U HECAMOCTOATEIILHBIN

paspdana. Pazauunbie THIIBI




CaMOCTOSITENIBHOTO ~ paspsna. MouHus.

IImazma

TexHuueckue yCTpOMCTBA: amIepMeETp,
BOJITMETP, pPEOCTaT, HCTOYHUKU TOKA,
3JIEKTPOHArpeBaTeIbHbIE puoOpBI,
4.2.13 AIIEKTPOOCBETUTENBHbBIE npubopHI,
TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIH
IMOJ,, TEPMHUCTOPHl M  (OTOPE3UCTOPHI,
HOJIYTIPOBOIHUKOBBIN 1IN0, FaJIbBaHUKA
IIpakTrueckue paboTHI. N3yuenne
CMEIIaHHOT'0 COEIMHEHMSI PE3UCTOPOB.
4.2.14 W3mepenne DJIC ucTtoyHuka TOKa U €ro

BHYTPCHHCT'O COIIPOTUBJICHUA.

Hab6nronenue anexrponuza

11 KUIIACC
Kona Koanposepsiemoro IIpoBepsiemble 3JIeMEHTbI
pasaeJa 3JIeMEHTa coJep:KaHusA
4 DJIEKTPOAMHAMUKA
##HPartH#M AT HUTHOE I10JIE. 9JIEKTPOMAT'HUTHA A
NMHAYKIUA
ITocTrosiHHBIE MarHUTHI.
4.3.1 BsaumonetictBue IIOCTOSTHHBIX
MarHuTOB
MaruutHOE nosie. Bektop MarHuTHOU
UHAYKOUK. [IpuHIun cynepno3uiui.
4.3 43.2 JInauu MarauTHOM MHAYKIMK. KapTuna

JUHUM MAarHUTHOM WHIYKIUHU TOJS

IMOCTOAHHBIX MaroHuTOB

MarsuTHO€ 1oJie MPOBOJIHUKA C TOKOM.
Kaptuna numHMA 1onst  AJIMHHOTO
433 npsMOro MNPOBOAHUKA MW 3aMKHYTOT'O

KOJIBLCBOI'O IMPOBOJHHUKA, KAaTYIIKU C

TOKOM. O1bIT Opcrena.




434

B3aumopeiicteue  IPOBOJHUKOB  C
TOKOM

Cuna Amnepa, €€ MOyJb U

HaIpaBJICHUE

4.3.5

Cuna JlopeHma, e€ Moayidb WU
HarpasiieHue. J[BUKEHUE 3apsKEHHON
YaCTUIIBl B OJHOPOJHOM MAarHUTHOM

nosie. Pabota cuner Jlopenia

4.3.6

SIBIIeHME 2TIEKTPOMArHUTHOM UHAYKIUH

4.3.7

[ToTok BeKTOpa MAarHUTHOM MHIYKIUU

43.8

4.3.9

2/C WHIYKIWH. 3akoH

aneKTpoMarHuTHoU unaykuuu dapanes

Buxpeoe snekrpuueckoe noiue. I/C
WHIYKIIMH B TPOBOJTHUKE, JBUKYIIIEMCSI
MOCTYIATENIBHO B OJTHOPOJTHOM

MAargsuMTHOM II0JIC

4.3.10

43.11

IIpaBuio Jlenna

NHAYKTUBHOCTS. SIBieHuE

camounaykiuu. 3/]C camouHIyKnu

4.3.12

4.3.13

4.3.14

4.3.15

SHGPFI/IH MAravMTHOIO IOJIA KaTyIIKH C

TOKOM
aﬂeKTpOMaFHI/ITHOG Io0J1e

Texuudeckue YCTPOﬁCTBaZ TIOCTOSHHBIC
MAarHurThl, OJICKTPOMArHuThI,
QJICKTPOABUT'ATCIIb, YCKOPHUTECIIN
OJICMCHTAPHBIX YaCTUL], WHAYKIIHMOHHAA

1ICYb

[Ipaktuueckne pabotel. W3yuenue
MAarHUTHOTO TMOJS KAaTyIIKAd C TOKOM.
Uccnenosanne OeiicTBHUSA ITOCTOSHHOTO
MarHuTta Ha paMKy C  TOKOM.
Uccnenosanune SIBJICHUS

QJICKTpoMar HUTHOM HHAYKIOWUN

KOJIEBAHUA 11 BOJIHBI




5.1

##HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE

5.1.1

KOJIEBAHUA

KonebarensHas cucrema. CBoOOmHBIE
KoJIe0aHus. I'apmonmnueckue
KoJe0aHusl. [Tepuon, 4acToTa,

amMIuuTyaa u ¢dasa KoneOaHui

5.12

[Ipy»)uHHBII MasITHUK.

Marematnueckuii MasSTHUK

YpaBHeHuUe FapMOHHYECKHUX
KOJIeOaHUIA. Kunematnueckoe u
IUHAMHUYECKOE OIMCaHue

K0J1€0aTeIbHOI0 JABUIKCHU A

[IpeBparmenue SHEPrUHu npu
rapMOHHYECKHX KoyeOaHusx. CBs3b
aMIUIUTYABl  KoJeOaHuM  MCXOIHOU
BEJIMYMHBI C aMIUTUTYJaMU KOJeOaHMit

eé CKOPOCTHU U YCKOPCHUA

Konebarenbusiit koHTYp. CBOOOIHBIE
JJICKTPOMArHUTHBIE  KOJEOaHUs B
U7CaTbHOM KOJICOATEIIBHOM KOHTYpE.
AHaNOTus MEXIy MEXaHWYCCKUMH W
ANEKTPOMArHUTHBIMU  KOJICOAHHSIMH.

®opmyna Tomcona

5.1.6

5.1.7

5.1.8

3aKOH  COXpaHEHMs  JHEpPruu B

nacajibHOM KoJIe0aTeIbHOM KOHTYPC

Brinyxnennbie MEXaHUYECKHE
kosicOanusa. Pesonanc. PesoHaHcHasg
KpHBas. Brinyxnennbie

OJICKTPOMArHUTHBIC KoJIeOaHHS.

Ilepemennbiii Tok. CuHycOMAaNbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomniHocTb IIEPEMEHHOTO TOKa.
AMiutyaHoe 51 JNEUCTBYIOLIEE

3HAYCHHUE CUJIbI TOKA U HAIIPSAXKCHUA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. IIpoussoactso,

nepenaqya u norpelieHue
JIIEKTPUYECKON JHEpruu.
OKOJIOTHYECKHE PHUCKH pu

MPOU3BOICTBE AIEKTPUUECKON SJHEPTUH.
Kynerypa WCIIOJIb30BAHUS
BJIEKTPOSHEPTMM B TOBCEIHEBHOM

KHU3HHU

Texuuueckue YCTpOMCTBA:
ceiicmorpad, 3MEKTPUYECKHI 3BOHOK,

JIMHUH 3JICKTpOoIICpcaayd

[IpakTuueckue pabotsl. MccnenoBanue
3aBUCUMOCTH nepuosa MaJIbIX
KojeOaHui Ipy3a Ha HUTU OT JJIMHBI
HUTU KU Maccel rpysa. HMccinenoBanue
MIEPEMEHHOTO0 TOKa B  IeNH U3
IIOCJIEZI0BATEIBHO COECIUHEHHBIX

KOHJIEHCATOPa, KaTyIIKH U PE3UCTopa

5.2

##HPart#MEX AHUYECKUE N DJIEKTPOMAITI'HUTHBIE BOJIHbI

5.2.1

522

MexaHuyeckue  BOJHBI,  YCJIOBHS
pacnpoctpanenus. [lepuon. CkopocThb
pactpocTpaHeHUss W JJIMHA BOJIHBL.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

HiHP arfHH# Wntepdepenius u

TudpakIus MEXaHUYECKUX BOJIH

523

3Byk. CkopocTh 3Byka. ['poMKocTh

3ByKa. BeicoTta ToHa. TemOp 3ByKa

524

DNEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS
U3JIy4YEHUSI DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenTtanus Bektopos E, B u
U B DJEKTPOMAarHUTHOW BOJIHE B

BAKyyMe€

525

CBoiicTBa 3JIEKTPOMATHUTHBIX BOJIH:

OTpaXCHUC, MMpEJIOMJICHHUC,




MOJIsIpU3aLus, mupaxius,
uHTEp(EepeHIHS. CkopocTb

OJICKTPOMAriuTHBIX BOJIH

526

[[Ikama  2MEKTPOMArHUTHBIX  BOJH.
[IpumeHeHne 27E€KTPOMarHUTHBIX BOJIH

B TEXHHKE U OBITY

5.2.7

5.2.8

[IpuHLMIBI paIUOCBA3H U TEIEBUICHMSL.
Paguonokanus. DNeKTpOMarHuTHOE

3arpsi3HEHUE OKPY KaroIei cpebl

Texuuueckue YCTpOMCTBA:
MY3bIKQJIbHBIC WHCTPYMEHTHI,
yJIbTPa3ByKOBas JIMarHOCTHKA B
TEXHUKE HW  MEAWIMHE,  panap,
panuonpuéMHUK, TEIIeBU30p, aHTEHHA,

tenepon, CBU-neup

53

##HPartH#H#OII TUKA

5.3.1

532

533

[IpsimonuHeitHoe pacrpocTpaHeHne

cBeTa B OAHOpOAHOM cpene. JIyd cBera

Otpaxxenue cBera. 3aKOHbBI OTPAKEHUS
ceeta. [loctpoenne wu300paxkeHuii B
ILUIOCKOM 3€pKaje

IIpenomnenue cera. 3aKOHBI IPETIOMIIEHHS

CBCTa. AOCOIIOTHEIT IIOKa3aTcjib

MIPEJIOMIIEHHUS

534

[TormHoe BHYTPEHHEE OTpaKEHHE.
IIpenenbubliii yroil IIOJIHOTO

BHYTPEHHEI0 OTPAKECHUS

535

53.6

Hucnepcust cera. CIOXHBIM cocTaB

Oenoro cBera. L[Bet

CoOuparomye U paccerBarOIIUe JTUH3BL.
Tonkas nuH3a. DOKYCHOE PaCCTOSIHUE U
ONTHYECKAs CWJIa TOHKOW  JIMH3BI.
[TocTpoenne n300paKeHuit B

co6Hparome H PaCCCUBAIOIINX JIMH3AX.




5.3.7

dopMyia TOHKOH JIMH3BL. Y BEIUYCHHUE,
aBaeMoe€ JUH30H1

[Ipenenst NPUMEHUMOCTH

reOMETPUUYECKON ONTUKHU

5.3.8

539

5.3.10

5.3.11

53.12

HNurepdepennus cera. KorepeHnTHbie
WCTOYHUKHA. YCIOBUS  HAONIOACHUS
MakCUMyMOB U  MHUHHMYMOB B
UHTEPPEPEHITMOHHON KapTUHE OT JIBYX

CI/IH(baSHBIX KOT'CPCHTHBIX HCTOYHHUKOB

Hudpakaus cera. Judpakmuonnas
peméTka. VYcnoBue  HaOmOIEHUS
TJIABHBIX MAaKCHUMYMOB TIpU TTaJICHHU
MOHOXPOMAaTHYECKOTO CBeTa Ha
TUPPAKIUOHHYIO PEIIETKY
[Monspuzanus ceera

TexHuueckue ycTpOWCTBA: OYKH, JIyma,
¢doroamnmapar, MPOESKIMOHHBIN anmapar,
MHKPOCKOI, TEJIEeCKOM, BOJOKOHHAs
ONTHKA, JAUQPpPaKIMOHHAS peléTKa,

IoJsIpon g

IIpaktuyeckue pabotel. HW3mepeHue
MIOKa3aTenst IIPEIOMIICHUS.
HccnenoBanue CBOWCTB H300pakeHUil B

nuH3ax. HaGmonenue nucnepcuu cBera

BJIEMEHTBI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panu1bl MIPUMEHUMOCTHU
KJIACCHYECKOW MeXaHMKHU. IlocTymarel
TEOpUn OTHOCHUTEIIbHOCTH:
WHBAaPUAHTHOCTH MOAayJId CKOpPOCTH
cBeTa B BaKyyMe, IPUHLIAI

OTHOCHUTEJILHOCTH DUHIITEHA

6.2

OTHOCHUTENHLHOCTD OOTHOBPEMCHHOCTHU.
38.MCI[J'I€HI/IG BpEMCHU H COKpalICHUC

JUTHHEBI




6.3

6.4

DHeprus ¥  UMIYIbC  CBOOOIHOMU

HJaCTUILIbI
CBs13b MaccChI C BHCpFHCﬁ 1 UMITYJIbCOM

CBOOOJHOW YaCTUIBl. DHEPrusi MOKOs

CBOOOIHON YaCTUIIBI

KBAHTOBAA ®U3UKA

7.1

H##Par###JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®otonel. dopmyna Ilnanka cBsA3M
SHepruu (OTOHA C €ero 4YacToTOM.

DHeprust 1 UMITyJIbC GOTOHA

OTtkpsiTHE u HCCIIEIOBAHNE
botorddexra. Onbitel A.I'. CTonerona.

3akoHsl hoTordexTa

7.1.3

YpaBHeHue DHHIITEHA s

dboroaddekra. «KpacHas rpaHuUIa

dotordpdekra

7.1.4

Hasnenne  cBera.  Omnwitel  I1LH.

JleOeneBa

7.1.5

XHUMHUYECKOE IENCTBUE CBETA

7.1.6

TexHnnueckue YCTpOMCTBA:
(doTodMeMeHT, POTOAATUNK, COTHEUHAs

OaTapes, CBETOIUO]T

7.2

CTPOEHUE ATOMA

7.2.1

7.2.2

Monens aroma Tomcona. OmBITE
Pesepdopna o uccnenoBanuo
cTpoenus aroma. [lmanerapHast MoJieIb

aToMa

ITocrynater  bopa. W3nydenne wu
noryomeHue (GpoTOHOB MpU Tepexoje
aToMa C OJHOTO YPOBHS JHEPrMH Ha
apyroi. Bunel  cnektpoB. Cnektp

YPOBHEW SHEPTrUH aTOMa BOJAOpOAa

723

Bonnosrie cBoiicTBa yacTuil. BoiHEI e

bponns. KopnyckynsipHo-BOIHOBOM




7.3

7.2.4

7.2.5

nyanu3M. Jludpakius 37IeKTpOHOB Ha

Kpucrajuiax

CnoHraHHOE u BBIHYKJICHHOE
WU3Jy4YCHUE. YCTPOMCTBO W MPHUHIMII
paboThl na3epa

TexHunueckue YCTPOMCTBA:
CHEKTPaJIbHBIM aHaAIU3 (CIIEKTPOCKOIT),

Ja3ep, KBAHTOBBINA KOMIIBIOTED

7.2.6

7.3.1

[Ipaktuyeckue pabotel. Habmonenue

JIMHENYaToro CIICKTpa

ATOMHOE APO

Meroabl HaOMIOJACHUS W PETUCTPALITU

OJICMCHTAPHBIX YaCTHUIL]

7.3.2

7.3.3

7.3.4

OTkpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuo cocraBa
paMoaKTHBHOTO m3iydeHus. CBoOWCTBa
anba-, Oera-, TaMMa-U3IyYeHHUS.
BrustHue pagrioaKTUBHOCTH HAa JKUBBIC

OpraHHu3Mbl

OTkppITHE TPOTOHA U  HEUTpOHA.
Hyxnonnas moznens siapa I'eiizenOepra
— HBanenko. 3apsg sapa. MaccoBoe

YUCIO Aapa. H3oTombl

Anbda-pacnan. ONEeKTpOHHBII U
MO3UTPOHHBIM  Oera-pacnaa. ['amma-
n3JIlydeHue. 3aKOH PaJUOAKTUBHOTO

pacmaga

7.3.5

7.3.6

OHeprus CBA3M HYKIOHOB B SJpe.

Snepusie cunbl. Jleekt Maccsl spa
Anepuele peakuuu. JleneHue U CUHTE3

saaep

7.3.7

Snepueii  peaktop. TepMmosnepHbIn

CHHTC3. HpOGJ’ICMLI U TCPCIICKTHUBLI




7.3.8

7.3.9

SIIEPHON SHEPreTHUKU. ODKOJOTMYECKHE

ACIICKThI H,I[CpHOfI OHCPICTHUKHU

DnieMeHTapHble 4YacTullbl. OTKpbITHE
II03UTPOHA. @yH/1aMEHTAIIbHbIE

B3aUMOJICUCTBUA
TexHudeckue yCTpOuCTBa: J03UMETD,
kamepa BuibcoHa, snepHbId peakTop,

aroMHas oom0a

7.3.10

ITpaktuueckue pabotsl. MccienoBanue

TPEKOB qaCTun (HO T'OTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro neba. Co3pe3ausi, sipkue
3BE3/1bI,  IUIAHEThI, WX  BUAUMOC

NBIDKEHHE

8.2

8.3

8.4

8.5

Comnueunas cucrema. [limaners 3eMHOM
rpynmnsl.  [lmaHeTel-ruranTel ¥ HX
CHYTHI/IKI/I, KapJII/IKOBBIe IIJIAHCTHI.

Maisie Tera ComHEUYHOM CUCTEMEI

Connne, Qorochepa u armocdepa.

ConHeuyHast akTUBHOCTD
Hcrtounuk sneprun CosHua 1 3BE371

3BE3/1bI, UX OCHOBHBIE XAPaKTEPUCTHKHU:
macca, CBETHUMOCTb, paauyc,
TEeMIIeparypa, 50: B3alMOCBSI3b.
JnarpamMmma «CHEeKTpaJlbHbI KJlacC —
CBETUMOCTDY. 3BE3EI TJIaBHOM
MOCIICIOBATCILHOCTH. 3aBHCHMOCTD
«Macca — CBETUMOCTB» I 3BE3M

TJIaBHOU TIOCJIEA0BATCIIbHOCTH

8.6

###Par###BayTpenHee cTpoeHue 3BE3I.
CoBpemMeHHBIE MIPeCTaBICHHS 0
MIPOMCXOXKICHUU 1 3BoIroIK CoJTHITA |

3BE3. DTanbl )KU3HU 3BE3T




8.7

8.8

8.9

Mnineunsiii IIyrs — nHama ['anaktuka.
CnupanpHasg cTpykTypa [ 'amakTukw,
pacnpeneneHue 3BE3N, Ta3a M IbLIM.
Tlonoxenne m nBwxenne CoaHIla B
lanaktuke. Ilmockas u cdepuueckas

IOACHCTEMbI TamaxkTukn

Tunel ramaxktuk. PamguoramakTuku u
KBazapbl. YEpHble IBIPBI B  SAApax

TaJIaKTHUK

Bcenennas. Pacmmpenue BceneHHON.
3akon Xa0O0ma. Pa3zberanue rajgakTuK.
Bospact u paguyc Bcenennou, Teopus
Bonbmoro B3peiBa. Mogens «ropsiueit

Bcenennoi». PenukroBoe usinydeHue

8.10

MacmrabHast crpykrypa BceneHHoi.
MeraranakTuka. Hepeménnnie

po0JieMbl aCTPOHOMUHU
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