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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHON Mporpammel, npeacTtaBieHHbIXx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTeibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIETSAIOTCS OCHOBHBIE LIEIM M3Y4YeHMs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIEC PE3YIbTaThl IO rojlaM O0yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

CD%?E%%Q?%EQX}’K& 0 HauOoisiee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTYNAs B
auCCTRE FARRBATePeIMETa B [IKOJIC, BHOCUT CYIIECCTBCHHBIN BKIIA] B CHCTEMY
anuiBe@wppyaaanpeiMupe. [IIKombHbIN Kypc (U3UKHA — CHCTEMOOOPa3yOIIHiA
JUTSI GC%{%%BHI'I%?‘IHHX y4eOHBIX MPEAMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHbI
exar %ﬁ&%ﬁ%‘n@%eccm U SIBJICHUH, M3y4yaeMbIX XUMHUEH, Ouonorue,
bu3nu@tkioe20rebdgd@btieii u actpoHomueid. Hcmonb3oBaHHE U AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBHIMIOJIHEHUU UMH YIEOHBIX UCCIIEIOBAHUI.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lenoB (U3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupOBaHUE TPEICTABICHUM O CTPYKTYpPHBIX YPOBHSX MaTe€pUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢u3uk ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe€ C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHUX M TE€XHOJOTMYECKHUX IPUIIOKEHUN
U3YYEHHBIX TEOPU U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM palOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHYECKOM 0€30I1acHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (PU3MKHM Ha YpOBHE CPEIHEro OOLIEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
IOPUHIMIOB B  COBPEMEHHBIX IPEACTaBICHUSAX O MPUPOAE, TI'PaHHULAX
HpHMeIéIiMOC”%/I_MEe(S)yHﬁ, JUIsL  ONHCAaHHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA U

POTICqtRBra No116
CreCamspa c@RESIbHOCTHBIN MTOAXO0 B Kypce (DM3HKM PEanu3yeTcsl MPEexKIe
cero BYHAIPANOBrAHABEN NN SKcrieprMeHTAIbHON JIEATEeNbHOCTH 00YUaroNMXCH.

BreHbeBuy, E=
Jlist Bgdsoqg%ooyﬂ(i%&g Kypca (I)I/I3I/IKI/I — ATO HCHOJB30BAHUE CUCTEMBI

POHTaEMEIedUFNATKOBPEMEHHBIX JKCIICPHUMEHTOB M JIA0OpaTOPHBIX PadoT,
koTopHOUELABYEHAAW 180 Pusuke 0OBeIMHEHBI B OOLIMI CIIUCOK YYEHUUYECKHX
MpaKTUYECKUX padoT. BEIfeeHre B yKa3aHHOM TepeyHe JabopaTopHBIX padorT,
NPOBOJAMMBIX JIJII KOHTPOJST MW  OIEHKH, OCYINECTBISACTCS yYaCTHUKAMHU
0o0pa30BaTeILHOTO IIPOIECCa HCXOJs W3 OCOOCHHOCTEH IIaHUPOBAHHS M
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
O0yJaIONUMHUCS YMEHHUSAMHU TMPOBOJNUTh KOCBCHHBIC H3MEPCHHS, HCCIICIOBAHHMS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB II0 IPOBEPKE
IPEIIOKEHHBIX THIIOTE3.

Bonbioe BHUMaHHWE VYACTSAETCS PEHICHUIO PACYETHBIX M KAa4eCTBEHHBIX
3amad. [lpu 3TOM I pacu€THBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJadd C SBHO
3aJIaHHOHN (DU3UYECKON MOJIEITBIO, TIO3BOJISIOIINE TPUMEHATh N3YUCHHBIC 3aKOHBI U




3aKOHOMEPHOCTH KaK W3 OJHOTO paszfiena Kypca, TaKk U WHTETPHUPYS 3HAHUS W3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (PU3NYCCKOW MOJEIH IS CHUTyallMd TPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(GU3MKN Ha YPOBHE CPETHETr0 O0IIeT0 00pa30BaHUS TOJKEH U3y4aThCs B YCIOBUSIX
peIMETHOr0 KaOuHeTa (M3MKH WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpaninoHHoe o0opyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHH C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILICKTHI
7a00paTopHOTO O0OPYIOBAHUS JOJKHBI OBITH TIOCTPOSHBI HAa KOMILICKCHOM
MCIIOJIb30BAHMU aHATOTOBBIX M HU(POBBIX NPUOOPOB, & TAKKE KOMIIBLIOTEPHBIX
HBMepI/m_ﬁgﬁgfﬁg]ﬁ%CTeM B BHJIE IU(PPOBBIX JTa0OPATOPHIA.

Oco@xirapd, DNEIMU H3Y4eHUs (QU3UKU B 00IIEeM 00pa30BaHUH SIBIISIOTCS:
- Birpinapesi@einTepeca u cTpemiieHHs OOYYalOIUMXCA K HAaydHOMY

EBreHbeBuyY, E=
S H%I@OI[H, pa3BUTHE UX HHTEIVIEKTYaJIbHBIX U TBOPYECKHUX

samaeeduagTeN;

o OQdchnr@rebeiOdeapennii 0 HaydHOM METOJIE TTO3HAHMS ¥ (POPMHUPOBAHHE
UCCIIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

o (GopMHpOBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3yjbTara H3YYCHUs
OCHOB CTPOCHHS MaTepuy U (HyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKH;

o ¢opMHupoBaHHE YMEHHH OOBSCHATH SIBICHUS C HUCIOJIH30BAHUEM
(U3NUEeCKUX 3HAHUN M HAyYHBIX JIOKA3aTeIbCTB;

e (opMHUpOBaHHE TPEACTABICHUNA O PO (U3MKUA IS PA3BUTHUS JIPYTHX
€CTECTBEHHBIX HaYK, TEXHUKHU M TEXHOJIOTHII.

JlocTrKkeHNe ATHX IIeNieil 00ecrnednBaeTcsl peleHueM CIIeIyIomuX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMpHOOpETEeHHWE  CUCTEMBl  3HAHUK 00  oOmMX  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIIOCOOOB peELIECHUS Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHYCCKUX MPOIIECCOB, UX BIUSHHS Ha OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (GU3MKE TMepeyeHb Jab0paTOpHBIX U
NPAKTUYECKUX PAOQT ABJISAETCS PEKOMEHIOBAHHBIM, YYHUTENb JIENAET BHIOOP
npomq%ﬁ%#é % %paTopme paboT M OMNBITOB C YYE€TOM HWHIWBHUIYATbHBIX

COOCHE® CeiitaPaySAOILIIXCS.
BuHorpagoB AHgpen
EBrenbeBuy, E=
so_sdo.school _116@
samara.edu.ru
00dcba207ch04d9ble



COAEPXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

@dusnka — Hayka O mpupone. HayyHble MeTOABI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3KCliepuMEHTa M TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBL.
DKCHEepUMEHT B (UBHKE.

MonenupoBanue (U3NYECKUX SBICHUNA M MpoleccoB. HayuHble THIMOTE3BI.
dusnuecKue 3aKOHbI U TEOpPUU. [ paHUIBI TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxegaRUEPeMBAAMI U CI0KEHHE CKOPOCTEM.

PHARIANHIE u paBHOycKOpeHHOE mpsMonuHeiiHOe nBmKeHHe. I'paduku
Bncngﬁoﬁiﬁcf%':grgg(%ﬁ&%, CKOPOCTH, YCKOpPEHHUs, MyTH U MepeMelieHus
aTePVEig@BERHIEE OT BPEMEHU.

CH68:5800la 4806@c. VY ckopenne cBOOOJHOTO NaEHNU.

ara.edu.ru o
I@&%mmbﬁ%nmmne. JIBU>KeHne  MaTrepualibHOM  TOYKH ) o
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS

ckopocTb. [lepron u yactora oOpamienus. LleHTpocTpeMuTensHOE YCKOPEHHE.

TexHu4yeckue yCcTpOWCTBA H TPAKTUYECKOE TPUMEHEHHUE: CHUAOMETD,
JBUKEHHE CHApPSIIOB, LIETIHbIE U pEMEHHBIE TIEpeIayH.

Jlemoncmpayuu

Mogenb cucteMsl OTCUéTa, WILTIOCTPALMS KUHEMATHUECKUX XapaKTEPUCTUK
JIBUKECHMUSL.

ITpeoOpa3oBaHue ABMKEHUN C UCTIONIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABMKEHHUS Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U

TOPHU30HTAJILHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne cKopoCcTy Ipu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCJICIOBATEILHBIC PABHBIE MPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tperus (mokosi, ckoipxeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
paBHoqci:E}g% g%ﬁ&!%)(r)g Tela.

TextCanapaeCVETPONCTBA U NPAKTUYECKOE IPUMEHEHME: IOAIIUITHUKH,

ke BHEIORACEIABARGIX crTyTHUKOB.
BreHbeBuY, E=

S 6@
SsgrarEedutepLmy.

CpesheaRicchifeOR Mo nelicTByIOIIMX Te.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.
CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.
Yuenuueckuii axcnepumenm, nabopamopuvie pabomul
N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOM TOYKH. Teopema 00 HU3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu
3aKOH COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE IBHIKEHUE.
= ,O=M%Oy .
gOJSHIIMAIBHON SHEPTHH B KHHETHIECKYIO H 00PATHO.
Vuer@aneaiaiGNenepumenm, 1a00pamopHvie padomol

VBYHEMAIGHOGARRMIO0 Heynpyroro yiapa ¢ IHOMOIIBIO JIByX OJMHAKOBBIX
EBrenbeBny, E=

HHTAHEE MiitisC 6@

Vegngaepanuc CBsI3U pabOThl CHIIBI ¢ U3BMEHCHHEM MEXaHHUYECKOW 3HEPTUu

Tena HAYHSRRAYTE4eBtR 1 pesunoBoro xryra.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

[Tpodeccust nnxKeHep-XxuMUK, HHXKeHep-Ppu3uk u T.1. Ilomydenune npodeccun
B CamapcKkoM HaIMOHAJIBLHOM HMCCJIEA0BATEILCKOM YHUBEPCUTETE M. aKaJeMHUKa
C.II. Koponega.

OCHOBHBIE€ TIOJIOKEHUSI MOJEKYJSIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe maBmkenue. [luddysusa. Xapakrep ABWKEHUS H
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenn CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPJBIX TET U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [locTtosinHas ABoraapo.



TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Llenbcus.

Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HJACAIbHOrO rasza. AOCONIOTHash TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lanpToHa. M30mpouecchl B WACaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHu4ecKkue yCTpOHMCTBAa M IPAKTUYECKOE IPHUMEHEHHE: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OneITsI, JOKa3bIBAOIIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJCHUCTBU.

Monens, niuocTpupyromas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HJI€ATbHOrO rasa,
U30ITPOLIECCHI.

Vuenuueckuii gxcnepumenm, rabopamopruvie pabonb
O@%%}!ﬁ% MaccChbl BO3/lyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHHU
ObéMa. 5 @anaIte, CABICHUS U TEMIIEpaTypbl BO31yXa B HEN.

BeHEefRMASRIAHARBIGMOCTH MeX Ty TApaMeTPaMK COCTOSIHHS Pa3pesKeHHOro
EBreHbesny, E=

rasa. so_sdo.school 116@
Teatmard ACHO BB MEPMOOUHAMUKU

TOPAEHALATEORAEOOREs cucTema. BHyTpeHHSs >Heprus TepMOAUHAMUYECKOH
CHUCTEMBI U CTIOCcO0BI e€ n3MeHeHus. KomuecTBo TermtoTel 1 pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOTO  raza. Buasl  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIHS, U3ITydeHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIECTBA.
KomnyecTBo TEIIOTH MpH TEIUIONepeaaye.

[lonatue 00 aagmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TMepBOro 3aKOHAa TEPMOJMHAMHUKHM K u3omporeccaMm. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepMoguHamMuku. HeoOpaTuMocTh MPoIeccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeobpazoBanust ’HEpPrUM B TEINIOBBIX MamuHax. KosdduiuueHT mnoe3Horo



nevictBus TerwtoBo mammHbl. [{ukn KapHo m ero xoaddummeHT monae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEPrUM Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT 1Mo anuabaTHOMY pAaCIIUPEHHIO0 BO3ayxa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSE BHYyTPEHHETO CTOPAaHUsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO3ayxa. HacelueHHsli map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

Yggglaem/l:e ngJg/OBOFO Oananca.
TEyTdeqs4ig YCTPOHCTBA M IPAKTHYECKOE IPUMEHCHHE: THIPOMETDp U
CUXPONCCAMEPEOONMETD, TEXHOJIOTMH MOJIyYE€HUSI COBPEMEHHBIX MaTepHallOB, B

M urBHEQIRABARAYHAREYDB, 1 HAHOTEXHOIOTHH.
BreHbeBuY, E=

SIS LREH 6@

CaphgaRRIGIACHIIIICHHBIX TTApOB.

KOReshnOrgh4ihkSkenHOM naBneHumy.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.
JleMoHCTpanus KpuCTaJIoB.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoanHamMuka
Tema 1. Inekmpocmamuka
DnekTpusaius Ted. JJeKTpudeckui 3apsia. [IBa Buaa 3IeKTpUYECKHX
3apsanoB. [IpOBOJHUKH, TUANEKTPUKHA U TOJYNPOBOAHUKH. 3aKOH COXpaHEHUs
ANEKTPUUYECKOTO 3apsia.



B3aumopeiictBue 3apsan0oB. 3akoH Kynona. ToueuHbli 3IEKTPUUECKUI 3aps.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3yieKTpuyeckoro mojis. IIpuHiun
CYNEPHO3ULIUNA AIEKTPUYECKUX Toser. JIMHMKM HanpsyKEHHOCTH JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlvanexTpryeckast MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpPOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHUE: JJIEKTPOCKOIL,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TE.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DnexTpocTaTHyecKas 3amuTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTHH, PACCTOSTHUASI MEXAY HUMH U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii axcnepumenm, nabopamopmuvie pabomul
%g}%&%\_ﬂfg[(g%TpoeMKOCTH KOH/JIEHCATOpa.
Tewn@2mblec@Rannolii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DRUROPPARRRMIAPRYK. VCIIOBHSA CYILECTBOBAHHMS JJIEKTPUUYECKOTO TOKA.
Vcrou EBreHLeByny

HPKH, TOR F%fg@om ITocTOsIHHBIN TOK.
Heipsraceduaes 3akon OMa 1Sl y4acTKa LEH.

DARHEFAUEhYEoDdBIpoTHBIEHNE. YV IEIBHOE CONMPOTHMBIIEHUE BEILECTBA.
[TocnenoBaTenpHOE, MapalieIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOTHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MomiHOCTh
AIEKTPUUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CUJIa M BHYTPEHHEE COINPOTUBIECHUE HMCTOYHHUKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAas  MPOBOJUMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAJLIOB OT TemrepaTypbl. CBEpXIIPOBOAUMOCTb.

DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBogHUKOB. CBoiicTBa p—N-nepexoa. IlomynpoBogHrKoBbIE TPUOOPHI.



OneKkTpuyeckuid TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, JJIEKTPOHArpeBaTelbHbIE MNPHUOOPHI,
AJIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBINA O/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTPOBOAHUKOBBIN IHO/, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTh COINPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJAHUKOB OT JIJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOJBIXKYIIEH cuibl. KOpoTKoe 3ambIKaHHE
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOJIBUKYILIEH CUJIbl MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIECHUS.

5 ggg%gylfggn%fcmonma.

MenSepeapa¢onsie CBs3H

VBYHEMAIRS HeWRpHs k1 6azoBoro ypoBHs B 10 Kiacce ocylIecTBIsETCS C
y*—IéTONgEOB(rg}%I@%%’FCEI%@IX MEXIIPEAMETHBIX CBS3€M € KypcamMu MAaTEMaTHKH,
WOJIOTgkhaRk@dy iy Teorpadyu U TEXHOJIOTHH.

MEKEhp LYo 10namus, cBI3aHHBIE ¢ M3ydEHHEM METOJ0B HAYYHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznueckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboa, runepOosna, ux rpa@uKu U CBONCTBA, TPUTOHOMETpHUECKUE (DYHKIINH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U UX MPOECKLIUH HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonocus: mexanndyeckoe ABHKEHUE B KUBOW Mpupoae, Auddys3us, ocMoc,
TEIUI000MEH KUBBIX OPraHU3MOB (BUAbI TEIUIONEpPEIaur, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.




Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IAUCCOLMALNS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBHXKEHUM C HCIOJIb30BAHHMEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MMOIUIUITHUKH, HCIIOJIb30BAHHE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIPyTHe), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIyYCHUS COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKasl 3allluTa, 3a3eMJICHUE DJIEKTPONpPHUOOpPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEINIbHBIC MPUOOPHI, TATbBAHHKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmpoMazZHUMHAA UHOYKUUA

Hoctmxenns wMononapix ydeHslx Camapbl. CaMapckuii HalnMOHAJIbHBIN
ucclenoBarenbekuil yausepeutet um. akaaemuka C.I1. Kopoiesa.

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NWMHHWI MAarHUTHOU
nHAYKIGARHO@SF MEEXY sHHbIX MarHuTOB.
rar a?ﬂl%%%%gge MPOBOJAHUKA C TOKOM. KapThHa JHMHUNA WHIYKIAU
arHUBIYIEpEAGSE AHHPEHOr0 MpPSMOro MPOBOAHMKA M 3aMKHYTOTO KOJIBLIEBOTO

poBofrBIRHPRAMYIIERY ¢ TokOM. OnbIT DpcTeaa. BanmopelicTBre IPOBOIHUKOB C
OKOM so_sdo.school _116@

samara.edu.ru

CootAp07eBa46SHY©O LY Ib U HAIIPABJICHUE.

Cuia Jlopenua, €€ MOlyJib M HarpaBlieHHe. J[BUXKeHNE 3apsSAKEHHON YaCTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIAYKIUU. OJEKTPOJABIXKYINAsA CWIa HWHAYKUWH. 3aKOH JJEKTPOMArHUTHOW
nHaykuuu Papanes.

BuxpeBoe anekTpuuecKoe Moje. OJEKTPOABMXKYLIas CHJIa WHAYKUUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABMKYIIAs CHIIA
CaMOWHIYKLINH.

OHeprusi MarHUTHOTO OJISI KATYIIKH C TOKOM.




DNEeKTPOMarHUTHOE TMOJIE.

TexHruYecKue yCTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SBneHue 3NIeKTPOMAarHUTHOW UHIYKIUU.

[IpaBuo Jlenua.

3aBUCUMOCTD 3JICKTPOABMKYILIEH CUIIBI MHAYKIUU OT CKOPOCTH U3MEHEHMS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

M3y4yeHne MarHuTHOTO IOJIS1 KaTyIIKH C TOKOM.

HccnenoBanue 1eHCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHYKIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHblE KOJ1€0AHUA
K&ﬁ%ﬁ%ﬁ%@ﬁy cucteMa. (CBoOOaHBIE  MEXaHUYECKHE  KOJIEOaHUS.
apMog_gl%jgaﬁg_Saygﬂ@aHm. [lepuon, yvactora, ammutyga v ¢asza koyeOaHuil.
Py XVBUHOIPAMOR AHEpEMaTeMaTUUECKUT MAasiTHUK. Y PAaBHEHHE TapMOHHYECKHUX
Kone6a%%fﬁHP§?é/b“dti£ﬁeHHe SHEPTUM IPU TAPMOHHUYECKUX KOJICOAHMSIX.

o O%%%ﬂmlp%es KOHTYp. CBOOOJHBIE SJEKTPOMArHUTHbIE KOJIEOaHUS B
neansboebak@vob0duginteiom KOHType. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIIEKTPOMArHUTHBIMU KoJieOaHusiMu. @opmyna TomcoHa. 3akoH COXpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsSX. BhIHYKIEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyK€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHMUs.

[lepemennblii TOK. CHHYCOMAAIBHBIM NEPEMEHHBIA TOK. MONIHOCTh
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHWCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
DHEPIruM. DKOJIOTUYECKUE PUCKHU IPU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbprypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HMU.



TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU JJIEKTpOonepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

Hab6nronenue 3aTyxarommx KoJaeOaHmi.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6monenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumnorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpum mocCiIeOBAaTEIbBHOM COEAMHEHWH PE3UCTOpPA, KaTyLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHne IMEPEMEHHOIO0 TOKa B LENM M3 MOCIEAO0BATENIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
I/IHTep(gg%eH]g/I:)IMHIS%%/(bpaKHHH MEXaHUYECKUX BOJIH.
38K, PQgTh 3ByKa. I'poMKoCTb 3ByKa. BeicoTa TOHA. TemOp 3ByKa.
OfeICPMaIsaHENEDBIC BOIHBL. Y CIOBUS M3IY4YEHHs DJIEKTPOMATHUTHBIX BOJIH.

sanMBHIOPAERBINIBPEKTOpOB E, B, V B anexrpomarauTHoi BonmHe. CBoiicTBa
EBreHbeBuny, E= .

SNCKTPGMLHIHRIX BEAR: OTPaXeHNE, NPEOMICHHE, NOIPH3ALUs, AUPPaKLus,

HTEP BaPRFEBHL. (( KOPOCTh 3JICKTPOMArHATHBIX BOJIH.

119ReHP20 VP38 THEIX BoH. [IpUMEHEHNE DIEKTPOMATHUTHBIX BOIH B

TEXHUKE U OBITY.

[TpyuHUMITBI PAIMOCBS3U U TENEBUACHUA. Pagnookanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIbI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIbTPA3BYKOBasl JAMArHOCTHKAa B TEXHUKE W MEAUIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Llemoncmpayuu

O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

HabGnronenue orpakeHus: M NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.



Hab6mronenune naTepdepenninu u qudpakiiniy MEXaHUIECKAX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJIOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX — BOJIH: OTpPaKEHHE,
nperoMIIeHUE, ONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHnne n3oOpaxkeHui B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpIl yros IOJHOIO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHME W ONTHYECKash Cujla TOHKOM JuH3bl. IlocTpoeHue uzoOpaxeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYeHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEp(hEpEHIIMOHHON
KapTHHe oT Uzugx CHH(]a3HBIX KOTEPEHTHBIX HCTOUHHUKOB.

I[&mgﬂgwgﬁscmm HudpakunonHas pemérka. YcIoBue HaOMIOACHUS
J'IaBHBI'X) CWM}N&B Npd NaJCHUM MOHOXPOMATHYECKOrO CBETa Ha

reHLeBnY E—
”531 SEh St

TexHaraROKHE YCTpPOWCTBA W TPAKTUYECKOE MPUMCHCHHE: OYKH, JIyIia,
poroartRepeaZ07aAdRl® LI  anmapaT, MUKpPOCKOI, TENECKOMN, BOJOKOHHAS
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.
Jlemoncmpayuu
[IpssMmonuHEHOE pPACTIPOCTPAHEHHWE, OTPAXKEHUE W TMPEIOMIICHHUE CBETa.
OnTuyeckue mpruodopHI.
[TotHOE BHYTpEeHHEE OTpakeHHEe. MOeIIb CBETOBO/IA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
Mopenu Mukpockona, TeJIecKona.
Hab6mronenune naTepdepeninu cBera.
Hab6mronenune nudpaxium ceera.
HabGmronenue nucnepcuu ceera.




[ToydyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIbIO TU(PPAKINOHHON PEHIETKY.
HabGnronenue noasipusalnuy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
W3mepenue nokasaresns NpeaoMIICHHUs CTEKIIA.
HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeUAIbHON TEOPHUH OTHOCHUTEILHOCTH
['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIICIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpaIICHUE
JUTAHBL.
OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOS.

Pazgean 7. KBanToBasi pusuka
Tema 1. dnemenmuvt K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. JHEPTHS
U UMIyJbC (POTOHA.
OTKpBITI/IC u uccinenosanue pororddexra. OnwiTel A. I'. CronetoBa. 3aKOHbI
dboTod ‘DqﬁiﬁﬁeHHe Ouamteitna s dpotodddexra. «KpacHas rpanuiiay

0109 Qéamapa CN=

Bﬁ-ﬁ@%@%@ﬁﬁﬂ&wnbl I1. H. JleGenena.
XERigHBERYE, ISiicTBIE CBETA.

T&}?ﬂ%ﬁé—?@%oncma U TPaKTUYECKOe IpPUMEHEHHE: (POTOIIEMEHT,

samara.
b OTO Nk EHGAHOMT OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.
HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.
CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -YacTHIL.
[Lmanerapnas moxpens aroma. Ilocrymatel bopa. M3nydenune wu moriomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.



BousHoBBIE cBOVicTBAa yacTull. Bosnsl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JyaJInu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3ITy4YCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul
Hab6nronenue TMHEHYaToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocraBa
paauoakTUBHOrO wu3mydeHus. CoiictBa anbda-, OeTa-, raMMa-U3JIy4CHHUS.
BnusHne pagroaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio saapa. M30Tormsl.
Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I['amma-
U3NydeHHe. 3aKOH paIMOaKTUBHOTO pacnaja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macchl spa.
H%S%I-Lljblg EﬁaEKég//IH Jlesienue u cuHTE3 SAIEP.
AR e PREKTOp.  TepMosaepHBbI CHHTES. [IpoOneMbl ¥ TMEPCIEKTUBBI
TICPHObBENEPEION=IKOJIOTMYECKUE aCIIEKThI sIEPHON DHEPIETUKH.
DREMRIPAFABAHARSH L. OTKpBITHE HO3UTPOHA.

BreHbeBuYd, E=
@T%%%ﬁp}?ﬁe@pm U pEerUcTpanuy JIEMEHTAapPHBIX YaCTHULI.

OpeameiiTaiTbHbIC B3anMOoeCcTBrsI. EAMHCTBO (U3HYECKON KapTHHBI MHpA.
TEReEadReROAAOMIBIIcTBa 1 IpakTHUECKOE PUMEHEHHUE: T03UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3NPYIOIINX YACTHUL.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

HccnenoBanre TpeKOB 4acTUIL (MO0 TOTOBBIM (oTOrpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M aCTPOPU3NKH

Ortarbl pa3BUTHs acCTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUECHHE
aACTPOHOMMUM.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBIKEHHUE.



ConneuHas cucrema.

Connue. ConHeuyHass akTUBHOCTh. Mctounumk sHeprur CosiHIA U 3BE3.
3BE3/bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHMOCTBY». 3BE3MBl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCIENOBATENBHOCTH. BHYTpEeHHEE CTpoeHHUE
3BE3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXO0XKACHUU U 3BOIonMM CoJiHIIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mineunsiii I[Iyte — nHama I'amaktuka. [lonoxenune u aswxkeHue CoyHIA B
INanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIEC IBIPHI B SIpax
TaJIAKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETuKTOBOE M3TydEHHUE.

Macmrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPEICIICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CeBEpHOro NOyIIapus U IpKUE 3BE3bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01maroniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIbHON M ATHYECKOU cpepax nesTeTbHOCTH YEeJIOBEKa, POJb U MECTO (PU3UKH
u aCTp%HZOMHI/CIJ B N?g(B)‘Q/GM@HHOI?I HAyYHOW KapTUHE MHPA, POJIb GU3UUECKOU TEOPUH
B QOPMURUBREAE UpCICTaBICHU O (U3MYCCKOW KapTHHE MHpa, MECTO
U3NY¢RKCAMERIIENE MUpa B 00LIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
pencTauHeRAne {

VR ER g o
I/I@ﬁmﬁ@quﬁyﬁca ¢usuku 6a3oBoro ypoBHsa B 11 Kiacce OoCyIIeCTBISIETCS C
yuéToMOdepAehPAARtex MexIpeIMETHBIX CBsA3el ¢ KypcaMM MAaTeMAaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJIeNICHNE TUIOMIAIN TIIOCKUX PUTYp B 00BhEMa TelL.




buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpUpOJE, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paanaly Ha )KUBbIC OPTraHU3MBL.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJ, KPUCTAIIMYECKAsI CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKOM PEIIETKHA, CIHEeKTPAIbHBIN
aHaJIu3.

l'eoepagusa: MarHWUTHBIC TIONMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX PV,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUM DJEKTpOIEpeaady, TEHEpaTop IEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENb, WHAYKIMOHHAS II€4b, pajap, PaaIuONPUEMHHK, TEJIECBU30D,
anTeHHa, TenedoH, CBY-neub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.

C=RU, O=MBOY
LLikona Ne116
r.o.Camapa, CN=
BuHorpagoB AHgpen
EBrenbeBuy, E=
so_sdo.school _116@
samara.edu.ru
00dcba207ch04d9ble




IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO TpenMera «@Pu3nMKay HAa YPOBHE CpPETHEro OOIIEeTro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmkay» T0KHbI
OTpaxaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYAlOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILECCE PEATU3ALUNNA OCHOBHBIX HAIPABICHUMN
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax TIpa)kJaaHCKOIro
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

yeRi ©5MbOXelicTBOBATE ¢ COUMAIBHBIMA UHCTUTYTaAMU B COOTBETCTBHUU C

X dy o ﬂ[11§a3HaquHeM
r.o.Camapa, C

QIR Ho i AMWT&I)HOI/I Y BOJIOHTEPCKOM JCATEIILHOCTH;
2 FRrapremu HeCKOro0 BOCIIUTAHUS:

W@PM@@ POCCHICKOIM IpaKIaHCKOM UJIEHTHYHOCTH,

HaTPUQIELRMA07ch04doble
IICHHOCTHOC OTHOIICHHUE K FOC}’I[&pCTBCHHBIM CHUMBOJJIaM, JOOCTHKCHUIM

POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pEIIEHUs,
OpPUEHTHPYSICh Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCIIC B
NESITEIbHOCTH YUYEHOTO;

OCO3HaHUE JINYHOIO BKJIaJ]a B IOCTPOEHUE YCTOWUMBOrO Oy1yILEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHUE K MUY, BKJIIOYAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyiero pusnueckon Hayke;



5) Tpy10BOTr0 BOCIMTAHUSL:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE JICUCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOU JEATEIIBHOCTH, TIOTOBHOCTb B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Ba30£>IBHOQHMgKQA¥Ie JelCTBUA:

c%l%%?\)n%%ediw dbopMynupoBaTh W aAKTyaJIH3UpoOBaTh  MpoOIiieMy,

CCMaBPHBAIZA0B BEEQIOPOHHE,

oRFERLRSIYY. e eATeNBHOCTH, 3a7aBaTh TApaMeTpsl U KPHTEPUH WX
S0 sdo.school 116@

OCTIORERY S edu.ru
BROADEPO7ChOAOBMEPHOCTH U IMPOTUBOPEYMS B pacCMaTpUBaEMBbIX

(bU3NYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepHaIbHBIX ¥ HEMATePHUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHMBATh COOTBETCTBHE PE3YIHTAaTOB

LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIKOYEBBIMU IOHATHUSMH U METOAAMHU
busznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ peIleHUs, HaXOIUTh ApTyMEHTHl IJIsl J10Ka3aTelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BnaugTb Hell\l/lslélg%/MH NOJTydyeHus: HHPopMaluu (pU3NIECKOro CONEpKaHUS U3

HCTOYHIKOB, REFHPIX TUIIOB, CaMOCTOSTENBHO OCYLICCTBISATh TOHCK, aHAIN3,
MCTEMAGICHWIADA, GNHHTEPIpETalui0 UH(QOpMAlUU PA3IUYHBIX BHIOB U (HOopM
pencTauHeRaaos AHapei
0 EBreHbeBMqﬁ)E%pHOCTB uHdopmaIuy;
NEHOAEBQRAMP CpeIcTBa  WH(MOPMAIMOHHBIX HW  KOMMYHUKAITMOHHBIX
TexnoReRa30 FRRGReKOrHUTHBHBIX, KOMMYHHUKATUBHBIX ¥ OPraHU3ALMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO

dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM Y4YaCTHHKOB, OOCYKIaTh pPEe3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO AESITENBbHOCTh B 001acTu
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH

coOCTB Eﬁega%%l%/

kona N .
C%%(@g%ﬁ:ﬂéf@: COCTAaBJATh IIJIaH PCIICHUA PACUYCTHBIX W KaUCCTBCHHBIX

Ja4, Bnearpapoe e APEPAKTUICCKON paboThl ¢ YIETOM HUMEIOIITUXCS PECYPCOB,

006CTBEﬁfﬁ>"1'keBEB’§1\r155KH CTel M PEeAIOYTEHUH;
S0 sdo.school 1 (%

NABFLP-QUEHKY HOBBIM CUTYyaLIUAM;
p@Cdohp207ch@adehilgaeOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTCHUMH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULIHMH B 00JIacCTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJLJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYyallMsiIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJ€Th HABBIKAMHM  IO3HABATENILHOM  pediekcud Kak  OCO3HaHUs
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;




UCIIONIb30BaTh MPHUEMBI PeIIeKCHH ISl OLIEHKH CUTYaIllH, BIOOpa BEPHOTO
pEIICHHST;

YMETh OIICHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mpomecce nocTMKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, MpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CTIOCOOHOCTh MOHMMATh CBOE YMOIIMOHATIFHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHOUN C(epsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAaIlMH, BKIIOYAIOIIEH CTpPEMIICHHE K JOCTIKEHUIO e U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

aﬁﬁ%%g/l?&%ﬂi%oogafomeﬁ CHOCOOHOCTh MOHUMATh AMOLIMOHAIBHOE COCTOSIHUE
PYTUX,0.08MAPBATN= €TO IPH OCYLIECTBICHUM OOILIEHMs, CIOCOOHOCTh K
uyBcBHHRSRABER flanuio;

c%@%‘ﬁiﬁﬁgiﬂﬁé@om BKJIFOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS

TPYTEMHEFEedBMH, 3200 TUTHCSI, IPOSIBIISATH MHTEPEC U pa3periaTh KOHQIUKTHI.
00dcha207ch04d9ble

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIbHOCTH JIFOJICH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU pelieHnn (PU3NIeCcKux 3a1ad;



pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KHUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
ANEKTPOJMHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIKEHUE, CBOOOJHOE TMaJieHue TeJ, IBUKEHUE 10 OKPYKHOCTH, WHEpIUS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPJIBIX TEN, U3MEHEHHE 00bEMA Tell MPH HArpeBaHUU (OXJIKIECHUH ), TEIIIOBOE
paBHOBECHE, UCIAPEHHUE, KOHJEHCALMs, IUIABJICHUE, KPUCTAUIM3alUs, KHUIICHHE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
3JIEKTpU3alLUs TeN, B3aUMOJCHCTBHE 3aps/I0B;

OINKCHIBATh MEXAHWYECKOE IBMKCHHE, WCIONB3Ys (M3HUECKUE BEITUYHUHBI:
KOOpJIMHATa, MYTh, NEPEMEIICHHE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHJIa,
UMIYJbC TeJla, KHHETUYECKasl SHEPrus, NOTEHUHUANIbHAsI SHEPrus, MeXaHU4YecKas
paboTa, MexaHMUYecKas MOIIHOCTb, IpPHU ONHMCAHWU THPABUIBHO TPAKTOBATH
(bu3NYeCKUit CMBICT HCHOJB3YEMBIX BEJIUYUH, WX OOO3HAYEHUS M EIUHUIIBL,
HaXOAUTHh (HOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUYHMHY C JAPYTUMHU
BEJIMYMHAMU;

ONKCHIBaTh H3Y4YCHHbIE TEIJIOBBIE CBOICTBA T€d U TEIUIOBBIE SIBJICHUS,
UCHOJNB3Ys (PUM3MUECKHE BEJIMYMHBI: JaBJICHHUE ra3a, TeMmIleparypa, CpeaHss
KUHETUYECKasi SHEPTusi XaOTHUECKOTO JIBIKEHUS MOJIEKYJ, CPeIHEKBaApaTHIHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSs 3HEprusi, pabora rasa,
KOA(p(GUIUMEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTess; IpU ONHUCAHUU
npaBHnngU &ﬁE%B&TL (Gu3NyeCKUit CMBICI HCHOJb3YEMbIX BEIUYMH, WX
0003HAYLHIA \oHqq CMHULBI, HAXOMUTh  (DOPMYJIBI, ~CBS3BIBAIOLIMC JIAHHYIO
N3UUGAKTEVBREI DREY C IPYTUMU BEIUYMHAM;

O RUETRARCRFYHBRRA 1 sekTpUUeCKIEe CBOWCTBA BENIECTBA U DIIEKTPUUECKUE
;{BneHI/&B@%ﬁ%EL :161@1'[0J'H>3yﬂ (¢u3znyecKrue BEIMYUHBL: JEKTPUUECKUNA 3apsij,
JCKTPEHGFK@EUIONIC, HAPSHKEHHOCTD OIS, MOTEHIMA, Pa3HOCTh MOTEHLIUAJIOB;
npu  OPREERAZATICORAMILe Ho TpakTOBaTE (U3MYECKMI CMBICT HCIIONB3YEMBIX
BEJIMYMH, WX OOO3HAYCHWS] W EIMHHMIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUYHHY C IPYTUMH BEINYMHAMY,

aHaJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHLKINBL 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3akoust HetoToHa,
3aKOH COXpAHEHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXPaHEHUs MMITYJIbCa,
NPUHIMI CYNEPIO3ULIMA CHJI, TMPUHIUI PABHOMPABUS HHEPLHAIBHBIX CHUCTEM
OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYIO0 TEOPUI0 CTPOCHHs BEILECTBA, Ta30BbIE
3aKOHBI, CBS3b CPEHEN KMHETHMUYECKON 3HEPTUU TEIJIOBOTO IBHMKEHUS MOJEKYJ C
aOCOJIIOTHOM TeMIIepaTypoOM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
AIEKTPUUECKOTo 3apsifa, 3akoH KylioHa, mpu 3TOM pasiivyaTh CJIOBECHYIO



(GbOpMyIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUsS (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MPOLIECCOB € HKCIOJB30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHM, MPU STOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCMOJIb30BAaHUEM MPSIMBIX H3MEPEHHUH, NMPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcUpOBaTh pe3yJbTAaThl TMOJYYCHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYMH B
BU/JIE TAOJIUILI U TPpa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NEATEIbHOCTH C MCIOJb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
HCIIONB3Ys (PM3UIECKHE 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 331a41
BLI6I/Ip§E_kO ’ ﬁéff%%%’lm MOJIeJIb, BBIACHATh (PU3UYECKUE BEIUYUHBI U (POPMYIIHI,
€00XTH@aMapal CRE pelICHUs, IPOBOJUTh PAacdY€Thl M OLEHUBATH PEAIIbHOCTH
onyq&dw@%ﬁ%ﬁ&m&%mqecmn BEJIUYUHBL;

p%ﬁr@%%b%%lép%me 3aJja4M: BBICTPANBATh JOTHYECKU HEMPOTUBOPEUUBYIO
CMOYKFHNPACEYUKACHUN C ONOPOW HA H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
puznu&ORaRagE M Ib1e

UCIIOJB30BaTh  MPU  pEIICHWH  y4eOHBIX  3ajJlad  COBPEMEHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEJICTABJICHUS YICOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAINH, TTOTYIYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKu, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCITIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyNme C BBHIIOJHEHUEM PaA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh O0O0S3aHHOCTH WU
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K kxoHny oOyuenus B 11 kjacce mnpeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIN:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN AJIEKTPUUECKUIN 3apsifl, JTyd CBETa, TOUCUHBINM UCTOYHHUK CBETA, A/lepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO fJipa MpU PELICHUU (PU3NYECKHX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKIWSA, JEHCTBHE MAarHUTHOTO TIOJS Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPETOMIICHUE,
I/IHTepC%e_peHLII/IgM qudpakuus W MONSpU3aldsg CBETa, JIUCIEPCUSi  CBETA,
(bOTOBJ{E%%Hg%ﬁﬁgH abdext (PpororddexT), cBeTOBOE IaBICHNE, BOSHUKHOBEHUE
UHEHFT.QaMmaaléBNpa  aToMa BOJOPOJA, €CTECTBEHHAss M HUCKYCCTBEHHas
Ao dRMHBIRGERR AHApen

ogﬁcrzg'gb@%”:qﬁ: HbIE CBOMCTBAa BeIIECTBA (DJIEKTPUUYECKHE, MAarHUTHbIC
S5 o168 ’ ’
NTUYCESKHEa edu PHCKTPUUECKYI0  MPOBOJAMMOCTh  PA3IMYHBIX  Cped) W
snexTp@ReePaZERAdIB e s (Ipoecchl), MCMONB3ys (DM3UYECKHME BEIMYUHBL:
ANEKTPUUECKUI 3apsijl, CUJia TOKa, JJIEKTPUUECKOE HAMNpPSHKEHHUE, DIIEKTPUUYECKOe
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TOJs, cuiaa Awmrmepa, cuna JlopeHiia, WHIYKTUBHOCTH
KaTYIIKWA, SHEPTUS DJIECKTPUYECKOTO M MArHUTHOTO IMOJIeH, TEPHOJ W YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CUja TOKa B MpoIecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUl, (OKYCHOE pacCTOSHUE U
ONTHYECKas CWUJIa JIMH3BI, MPU ONHUCAHUHA TPABUIBLHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHWS W CIAWHHIIBI, YKa3bIBATh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKue BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJTMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIMHMIIbI, YKa3bIBaTb (HOPMYJIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPaHEHUs SHEPryuU, 3aKOH COXPAHEHHUsI MMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HANIPABICHUE BEKTOPA MHAYKIMH MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C _WCIOJIB30BAHUEM MPAMBIX M KOCBCHHBIX HM3MEPEHHH: TPU 3TOM
bopmy{THRORATE 1 g1P00TEMY/3a1ady M TUIOTe3y y4eOHOTO  SKCTIEPUMEHT,
00MPaTH. CHMTAPMERY= U3 TPEIIOKEHHOTO 000PYAOBaHUs, NPOBOAUTH OIBIT U
opMyBUPSRAROBLEIRGY

EsrenbeBny, E=

F)IbIC ¥ KOCBEHHBIC M3MEPEHHS bu3HYeCKUX BETUYWH, TIPU

OG5 TSP 118

TOM BBIQHPATR. QITHMAIBHBINA CIIOCOO0 M3MEPEHUsT W HWCIOJIb30BATh M3BECTHHIC
meTonQsGR7AE GReAF Ao CTell n3Mepenni;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpsMBIX M3MEPEHUH: MpPU O3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (M3MYECKUX BEJIMYMH B BHUJE TaOJIHUIl U
rpauKoB, AeaTh BBIBOBI IO pe3yibTaTaM HCCIEIOBAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTro SKCIEpHMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyIOBAHUS;

pemiate pacu€THBIE 3aJa4d C SBHO 33JaHHOM (U3UYECKON MOJEIbIO,
UCHOJB3Ys (PU3MUECKHUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4u




BBIOMpaTh (PU3UICCKYIO MOJCIb, BBIICIATh (DH3UYECCKHE BEIUYHHBI M (POPMYIIBI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IIETIOYKY PacCy)KICHUI C ONMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TIPEJICTABJICHUS Y4COHOW M HAYYHO-TIONMYJISIPHOW MHGOpPMAIIMH, TIOJIYYCHHOW U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUICCKU aHAITU3UPOBATH MMOTyIaeMyI0 HH()OPMAIINIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BHTHE HAayKH, B OOBSICHCHHE IPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U oOecrieueHusT 6€301MacHOCTH TP OOpaIlleHHH ¢ MTPUOOpaMU U TEXHUYSCKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUSI HOPM JKOJIOTUIECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TIaHMPOBATE JEATCILHOCTS B HECTAHMAPTHEIX CHTYAlIMAX, afeKBaTHO OLICHHBATE
BKJIAJ KARATQo i3y SJACTHUKOB TPYIIIIBI B PELICHUE PACCMATPUBAEMOM MPOOIEMBI.

r.o.Camapa, CN=
BuHorpagoB AHgpen
EBrenbeBuy, E=
so_sdo.school _116@
samara.edu.ru
00dcha207cb04d9ble



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fALbF72
HWroro GoRus@sMBOY 2
llvana No11A
LLIRUJ 1A IN=11
Pasneq & AHXAATHIA
BuHorpagos AH%peVl 5 0 1 bubmuorexa [JOK
EBrSed %EWJTT@'E o https://m.edsoo.ru/7f41bf72
so_sdo.school 116
samarAgsldyivixa 7 0 1 bubmuorexa [JOK
00dcha?07ch04doble https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 0 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 0 0 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 4
C=RU, O=MBQY

LLikona Ne116
r.o.Camapa, CN=
BuHorpagos AHapen
EBrenbesuy, E=
so_sdo.school _116@
samara.edu.ru
00dcha207cb04d9ble



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojyie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pasne 7, KORERRATIS U BOJHbI
1 r.0. CARIEHHICNFHE 1 DIICKTPOMATHUTHBIC 9 1 bubnnoreka [JOK
B MH&OpaﬁdeAaneVl https://m.edsoo.ru/7f41c97c
Egr thder
59 o Sdo ps OOI KI/Ie Y DJIEKTPOMArHUTHbIE 5 1 EI/I6J.I/I//IOT€;(3 I_IO/K]c
sam&SRHRL ru ttps://m.edsoo.ru/7f41c97c
00dcha207ch04d9ble bubamorexa [JOK
23 CBHTHKa 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

OB @WE@TB YACOB I10 IIPOTPAMME
- 00dcba207ch04doble

bu6mmoreka [IOK
5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 https://m.edsoo.ru/7fA1c97c
Hroro no pazneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
C Rﬁ O=MBOY bubarorexa [JOK
6.1 LL‘:KO g%ﬁi’@mee TOBTOpeHUC 4 https://m.edsoo.ru/7f41c97¢c
r.o.Camapa, CN=
TOro BAHSBSHns AHapeil 4
p EBrenbeBuny, E= 3
C3CPEPSHB S ool 116@
68



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

C=RU, O=MBOY
LLikona Ne116
r.o.Camapa, CN=
BuHorpagos AHapen
EBrenbesuy, E=
so_sdo.school _116@
samara.edu.ru
00dcha207cb04d9ble



HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoububie IlpakTunuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
dusnka — HayKa o MPUPO/IC.
Hayunsie MCT(}),K bI nofHapHIfﬂ 1 0 0 bubmorexa HOK
v g https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIlero MUpa
cid: Baffgp g e
LLIRORAIRQBFINI COBPEMEHHOM 1 0 0 bubnnoreka [JOK
r.oi@avapaaNeEbl MUpa, B https://m.edsoo.ru/ff0c33e6
Buperaagesddim apeitonocty moaei
EBI\F/FHBEBI% 1<E e JKEHHe.
so sdo.sc oo?_iié]@d
TROCHIGHIPHOCTE MEXaHHYECKOTO 1 0 0 bu6mmoreka [IOK
OOdehazershddoppiaelleHre, CKOPOCTbh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE IpsIMOJIMHEWHOE
BI)KeHHE. PaBHOYyCKOpEHHOE 1 0 0 bubmorexa HOK
8 _ ABHOYEIOP https://m.eds00.ru/ff0c3620
MPSMOJUHEIHOE ABMKEHUE
CBorooiHOE TIaZieHue. Y CKOpEeHHE 1 0 0 bu6mmoreka [IOK
CcBOOOIHOTO ITaJECHUS https://m.edsoo.ru/ff0c372e
Jlaboparopnas paroora Nel.
"3 peHI/IIe) BHI:KeHI/Is{ Tela 1 0 1 bubmorexa HOK
i 8 C https://m.edsoo.ru/ff0c39cc
OpOILIEHHOT0 TOPU30HTAIBHO
KpuBonuHeliHOE 1BUXKEHHE. 1 0 0 bubnnorexka [JOK

JIBr>keHUEe MaTepUaIbHOM TOUKH IO

https://m.edsoo.ru/ffOc3ada



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

OKPY>KHOCTH

10

[Tpuniun otHocuTenbHOCTH [anumnes.
NHepuuanpHble CUCTEMBI OTCUETA.
IlepBb1it 3ak0oH HbroToHA

Macca tena. Cuna. [Ipuniun
Cynepno3uiuu cui. Bropoii 3akoH
HproTona 1151 MaTepuaibHOW TOYKH.
Tpernii 3axkoH HproToHa 1151
MAaTepHaAIbHON TOUKH.

3akoH BCCMHPHOI'O TATIOTCHUS. Cuna

2B _T;DKeCTI/IMEB%;m KOCMHYECKas
LLIRSPECKE 16

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

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

r.d.BamapeyIORien. 3akon ['yka. Bec bubnuorexa [JOK
Buieaapanos AHapen https://m.edsoo.ru/ff0c3e18
t%ﬁ S§ beBWéiﬂE?ﬁg ota Ne2. bubmuorexa [JOK

SamAPNEREHE )KGCTKOCTI/I HpYKUHBI" https://m.edsoo.ru/ff0c3be8
000eha2tyaldddRbde purment Tpenus.

13 Cwuna conpoTUBIIECHUS NPU JIBUKEHUU bubmmorexa [JOK

P e https://m.edsoo.ru/ff0c3f76
Tema B KUJAKOCTH WM ra3e
[TocTynarenbHOE U BpalaTelibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bu6mmoreka [IOK
MowmenT cuisl. [liieuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tea
NMnynbsc MmaTepualbHONM TOYKH,

15 CHUCTEMBI MaTEPUATIBLHBIX TOUYEK. bubnmuorexa [JOK
Nmnynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHUE

16 Pa6oTta 1 MOIITHOCTH CHIIBI. bu6mmoreka [IOK



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

Kunernueckast sHEprus MarepuaabHON https://m.edsoo.ru/ff0c4502

ToukH. Teopema 00 U3MEHEHUH
KHUHETUYECKOW SHEPTruu

IToTrenumanpHas SHEPTHUsL.

TloTeHumansrHasg YHEPTUS YIIPYTO
i priit yupyr bubmuorexa [JOK

17 1e)OpPMHUPOBAHHO LIPYKHHBL. 1 0 0 https://m.edsoo.ru/ffoc461a

HOTGHHI/IaJ'IBHaH OHEpIuA T€jia BOJIM3U
IIOBEPXHOCTHU Seman

[ToreHnmansHble ¥ HEMOTEHIIUATbHEIC
cuitbl. CBsA3b paboTHI

HEMOTEHIIMAJIBHBIX CHJI C U3MEHEHUEM bu6mmoreka [IOK

= = 1 0 0
18 C_lxﬁyafgﬁlg&%}/ SHEPIUU CUCTEMBI TEJl. https://m.edsoo.ru/ff0c478c
LIJ§ona Nell6

r.o e%)ﬂacaépeﬁgl/lﬂ MeXaHquCKOﬁ
BiSPh4RoB AHapel

EgrerbeB#Yalzm= o reme

SO RAR:eRAYN A 16@uamnka. 3akonm 1 0 0

samara.edu.ru
004 DA FLRE B Y armKe

JUoioacY r oduTUuJIo LT

K 6ota Nel eme
OHTpPOJIbHAs padoTa Nel mo TeM bubmmoreka [JOK

20 «Kunemaruka. Jlunamuka. 3aKOHBI 1 1 0 https://m.edsoo.ru/F0cAbTA

COXPAaHCHUSA B MEXAaHHUKEY

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
bu6nmoreka [JOK

21 KHHETHYECKOW Teopuu. bpoyHoBCKOE 1 0 0 https://m.edsoo.ru/ffocAdc?

neuxenue. Audpdysus
XapakTep JBUKECHUS U
B3aMMOJIEHCTBHS YaCTHI] BEILIECTBA.

22 . 1 0 0
Monenu cTpoeHus ra3oB, KUAKOCTEN

U TBEPIBIX TEN

Macca MOJICKYIIL. KoauuectBo

23
BeniectBa. [locrossHHas ABoragpo



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TernnoBoe paBHOBecue. TeMneparypa

24 u e€ usmepenue. lllkana remneparyp
Henscns
o5 Wneanbnsiii ra3 B MKT. OcHoBHOE bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoiroTHas TeMIiepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUU bubmuorexa [JOK
26
JBUKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Kianeipona
27 3akoH JlanbToHa. ["a30BbIe 3aKOHBI
cHR0oRsapREg pacora N3
m@ﬁéWHTaﬂbHaﬂ IIPOBEPKA
r. @@anaﬁaﬁcmmccam»
W(Aﬁgﬁﬁ@aﬂbHOM rase 1 ux bubnuorexa [IOK
EBFe@beBMH E= :
cJ{RegcTaBIeH e https://m.edsoo.ru/ff0c570e
safREbE At SHEPTUS
O0dghadvehddotii®ii cictemsr u
cnocoObl €€ n3meHeHnus. KomnuecTso bubmuorexa [JOK
30 1 0 0
TEIUI0ThI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO HUJICATLHOTO
rasa
31 Bune! Teronepenaumn 1 0 0 bubmmorexa [IOK

https://m.edsoo.ru/ff0c5c36

VY nenpHas TEMI0EMKOCTh BEIICCTBA.
bubmuorexa [JOK

2 K 1
3 OJIMHECTBO TEILIOTRI HPH 0 0 https://m.edsoo.ru/ff0c5¢c36

Tertonepenaye. AauabaTHBINA MPoIIece

IlepBslii 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuorexa [IOK

33
IIPUMEHEHUE K U30IIpOoLeccam https://m.edsoo.ru/ffOc5efc



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

Heo6paTumocTs nporieccoB B

bubmuorexa [JOK

34 npipoze. Bropoii saxor https://m.eds00.ru/ff0c6230
TEPMOAMHAMUKH
35 [Tpunun nevicreus u K1/ TenmoBoi bubmuorexa [JOK
MAILIHHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ1
37 DKosornyeckue mpoodIeMbl
TETUIOHEPTEeTUKH
38 O6o06maromuii ypok «MoteKysipHast bubnnoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo0.ru/ff0c6938
JoyT 6ota Ne2 o Teme
C=RU B-MBOY bubmuorexa [JOK
L kdfendetiguas dpusnka. OCHOBBI 1 1 0
https://m.edsoo.ru/ff0c6a50
r. Q@ﬁfl\dﬁﬁﬁaﬁﬁ‘kﬂ»
EBreﬂbZ@OB AHI%)G 1 KOTICHCATHA. 1 0 0 bubnuorexa [IOK
I@:}ba% Hllj_%%HHe https://m.edsoo.ru/ff0c63b6
SaNBRAELHAS 1 OTHOCHTENbHAS B LIOK
O0glcha2R¢eR04d9Re. 1 = 1 0 0 HOIoTeKa
- HACIIICHHbH https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue u
42 amopdHbIe TerIa. AHU3OTPOIIHUS 1 0 0 bubnmnorexa [JOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctayuibl. COBpEMEHHBIE MaTePHAITBI
[1naBneHre U KpUCTATUTA3AIIHSL.
43 VY nenpHas TenaoTa miaBJIeHUS 1 0 0 bubmorexa HOK
g ' https://m.edso00.ru/ff0c6708
CyOmumariust
bubmuorexa [JOK
44 1 0 0
YpaBHeHHE TeILI0BOrO Gananca https://m.edsoo.ru/ff0c6820
45 OnexTpu3anus Tea. DIEKTPUIECKUI 1 0 0 bubnuorexa [IOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

3apsani. I[Ba BHUJA SJICKTPUUCCKHX
3apsa10B

https://m.edsoo.ru/ff0c6bcc

[IpoBOHUKHU, TUBTIEKTPUKHU U

bu6mmoreka [IOK

4 .
6 HOYNPOBOAHHKIL 3aKOH COXpaHEHHS https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aunmoneiicTBue 3aps10B. 3aKoH
47 Kymona. TouedyHbIH dIeKTPUUESCKU I bubmmorexa [IOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsn
Hanps:k€HHOCTB 3IIEKTPUUECKOrO
48 noss. [IpuHuun cynepno3unuu bubnuorexa [JOK
aneKTgwﬁg(g§/nonen JInaun https://m.edsoo.ru/ffOc6df2
AR e
r.d@amaPaji GNEXTPOCTaTHIECKOTO
BuopanoRiAiapePasiocts ngjﬁfﬁg r(z/lmfmcefoo
EafotiRpof= BE—
U bUU bbl IUUI J.J.O@

QHBP&%&%H U JVDJIEKTPUKU B

IBIgKEM I10JIE.
[lnaneKTqueCKaﬁ MIPOHHIIAEMOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

o1 OnexTpoémkocTs. Konnencarop bubmorexa [JOK
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsKEHHOT O bubmorexa [JOK
https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
Pemenue 3agau mo reme
53 "DIEKTPOEMKOCTh. DHEPTHUS
3apsKEHHOr0 KOHJeHcaropa"
54 [IpuHIMIT NENCTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOMMPOBAJIBHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

anmapara, CTpyHHOr0 IpUHTEPA.
DneKTpocTaTHuecKas 3aluTa.
3a3emIleHue AIIEKTPOIpUOOPOB

DNEeKTpUUECKUH TOK, YCIIOBUS €r0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
55 Cuna toka. Hanpspkenue. 1 0 0
Conporunenue. 3akon Oma aJist
y4dacTKa Lenu

[TocnemoBarenbHOE, TAPALICIBHOE, Bt 1OK
noInoTeKa

1
56 CMCIIATHOE cOoeluHetme 0 0 https://m.edsoo.ru/ff0c74f0

HpOBOHHHKOB

m{ﬁglﬁ}?}fgﬂlHOCTb AIIEKTPUYECKOTO bubnnoreka [JOK
r@h&oynﬁ Jlenna https://m.edsoo.ru/ff0c7838

Bma@mﬁa ABOp&ioli (3aMKHYTOIH)

E%ﬁﬁs"ﬁﬁﬁﬂébl%ﬁ neru. KopoTkoe

S0 Sdol%%rl]{%e—ﬂla aTopHas pabota bubnuoreka [IOK

ooNeh b upBAGBR 1AC ncTouHNKa https://m.edsoo.ru/ff0c7ae0

TOKa ¥ €ro BHYTPEHHETO

COITPOTUBJICHUSA»

OneKTpOHHas IPOBOAUMOCTD TBEPABIX
METAJIJIOB. 3aBUCUMOCTh
59 1 0 0

CONPOTHUBJICHUS] METAJIIIOB OT
Temreparypbl. CBEpXIIPOBOIMMOCTh

DIEeKTPUUYECKHUI TOK B BaKyyMe.

60
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TonynpoBOTHUKH, UX COOCTBEHHAS U
pUMecHas MpoBoAuMocTh. CBoMCTBa bubnnorexka [JOK
p—~n-nepexoaa. 11osynpoBoJHUKOBBIE https://m.edsoo.ru/ff0c84ae

npubopsI

61



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

DNEKTPUUECKUN TOK B pacTBOpPax U

pacriaBax 3JIEKTPOIUTOB. bubnmoreka [JOK
62 1
DJIEKTPOJIUTUYECKAS TUCCOLUAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPpUYECKHU TOK B razax.
63 CamocTosiTebHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpudecKue mpudopsl U
64 YCTPOMCTBA M UX MPAKTUYECKOE 1 bubnuorexa [JOK
MPUMEHEHUE. gpam/ma TEXHHUKHU https://m.edsoo.ru/ff0c86fc
CRUEMER
tikona Nel16
r.dX0aRiEpR N Y POK 1 bu6muoreka [IOK
ButrganoskiaMpes https://m.edsoo.ru/ff0c88be
EBteHESB IR PacoTa no Teme
S0 J%I%T:h?)nga]T'H%@. IlocTosHHBIN bu6nmoreka [JOK
samaraedird 1
OONEERT iR ItHOB QK- Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeaax»
PesepBHBIH ypOK 110 TEME bubnnorexka [JOK
67 1
"OnexkTpoauHaMuka" https://m.edsoo.ru/ffOc8c56
68 PesepBubIil ypok. O60061maronmii ypok 1 bubnuoteka [JOK
o reMaM 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
o Tema ypoka Koutponabusie IIpakTHyeckue Aara unpponbie
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI pecypeni
[TocTosiHHBIE MAarHUTBI U UX
B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarautHog 1mQJjie MpoBOJHHKA C
C=RU, O=MBO
UJE&I%%N{\IQ YRIT Opcrena. 1 bubnnorexa [JOK
r_o%‘gm%’ﬁ@wge IIPOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
Bviegmpanos AHapen
EBfigbbsRibpiaT ga60Ta «3yuyenue Bubmoreka [IOK
SOMSzgr(I){'I%%h%Q“Ie—%%H@KaTymKH C TOKOM» L 1 https://m.edsoo.ru/ff0c98fe
Samara-eadru
OOHEHABTEHAATINGIEOTO TI0NIs HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
JlaboparopHnast pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIKYILYIOCS 3apSDKEHHYIO YaCTHILY. 1 bu6muoreka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHJYKIMU. 3aKOH 3JIEKTPOMArHUTHON



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

naaykunu Gapanes

JlaGopaTopHas paboTta
bub6nmmoreka [IOK

7 5! 1 1
(VICCIICTIOBAIE ABJICHIA https://m.edsoo.ru/ff0cal50

BHeKTpOMaFHHTHOﬁ HHIAYKIOHUW

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH. bubmuorexa [JOK
DHeprusi MAarHuTHOTO MOJI KaTYIIKH C https://m.edsoo.ru/ff0ca600

TOKOM. QHGKTPOMaFHI/ITHOG II0JIC

TexHuueckue YCTPOﬁCTBa Hn UX
IIPpUMCHCHUC: IIOCTOAHHBIC MAI'HUTHI,

9 _3JIeKT 0 E}Eg{ bl, DJIEKTPOIBUTATEIb, 1
ﬁjxgﬁ%pgﬁgﬁg 3JIeMEHTAPHBIX YaCTHII,
r.EaYfAHRHENLICTb

Buoespapasidtapeit «MarautHoe Bubnuorexa LIOK

E‘%E@ﬁ'é’%‘k’[%ﬁMaanTHaﬂ MH YKL https://m.edsoo.ru/ffOcab82

U bUU bbl IUUI J.J.O

as padoTa I10 TEME
s Bqe [ paboTa 1o Tem . . Bubmiorexa [IOK
OddbRDOT B0 HOEe
0 https://m.edsoo.ru/ffOcad58

aﬂeKTpOMaFHHTHaﬂ WHAYKIUA»

CB0OOIHBIE MEXAHUYECKUE

koseOanus. 'apmoHnyeckue
bubmmoteka IIOK

12 . 1
Konebanus. YpasHenue https://m.edsoo.ru/ffOcaf06

TapMOHUYECKHUX KOJIeOaHUH.
[IpeBparenue suepruu

JlabopaTopHas pabota
13 «MccnenoBanne 3aBUCUMOCTH 1 1
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha

HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

bu6nunorexa LIOK

14 K 5 . 1
osie0aTenbHbIN KOHTYp. CBOOOIHBIE https://m.edsoo.ru/f0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

®opmyna Tomcona. 3akon
bubnunoreka LIOK

15 1
COXPAHCHIA SHEPTHH B HACAILHOM https://m.edsoo.ru/ffOcb9c4

KoJ1e0aTeIbHOM KOHTYpE

[Ipencrasnenue o 3aTyxaromux

Kose0aHusX. BoIHYKIeHHbIE
bubnunoreka LIOK

16 0 .P . 1
MexaHu4eckue konebanus. Pezonanc https://m.edsoo.ru/ffOchbss

BI)IHY)KIIGHHBIG SJICKTPOMArHuTHBLIC

CIRledATECY

| ||rr\|-|r\ ]\Tn’l 1

a IN=

r JGEWW-OK CunycouanbHbII
OIITHOC
Buprpamon AngpeMomHocTs Bbubauorexa [{TOK

EBif oFoka. A 1
0 SphaEMOroT kA, AMILIMTYAHOC https://m.edsoo.ru/ffOchd34
€HUEC CHJIBI TOKAa "

samara.edu.ru
0oHebR3gHBGhdob1e

JUoioacY r oduTUuJIo LT

Tpancdopmarop. [IpousBosacTso,
18 nepenava u norpedieHue 1
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
MIPUMEHEHHE AEKTPUUYECKOTO 3BOHKA, bubmuoreka [IOK

19
reHeparopa NepeMEHHOr0 TOKa, https://m.edsoo.ru/ff0cc324

JIMHUH 3JEeKTpoIiepeaayd

DKOJIOTUYECKHUE PUCKU TIPU
MIPOU3BOJICTBE JICKTPOIHEPTHH.
20 KynbTypa ncnosib30BaHus 1
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HH



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

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBolicTBa U ckopocTh. [1kana bubmorexa LOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeJ‘IeBI/I,I[K]/-I[g%) PazButue cpencts
UJESﬁ%dl\Igi’i%"“"Ka“m
r.o0Qamapap@Nzatdora «Konebanus n 1 1 Bubmoreka [IOK
Bustoipagos AHapen https://m.edsoo.ru/ffOcc6f8
IS:OBﬁengeCBg:F%%g@acnpOCTpaHeHHe
SATBI ARG OPOAIHOM cpene. 1 bu6nuoreka [IOK
00dicsPReh oMo Belk cBeta. Jlyu https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
bubnmnorexa LIOK
27 oTpaxxeHus ceera. [loctpoenue 1

https://m.edsoo.ru/ff0cd4e0

M300pakeHUH B IJIOCKOM 3epKajie

IIpenomiienue csera. [lonnoe

BHYTpeHHee oTpakeHue. [IpenenbHbiin

bubnunorexa LIOK

28 YI0JI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaKEHHUSI

29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a

30 JIunzel. [TocTpoeHne n300pakeHH B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

31

32

33

Jlaboparopnas pabota
«HccnenoBanne CBOMCTB
M300paXEHUI B TUH3AX»

Hucnepcus cera. Cl0KHBIN COCTaB
oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenne aucnepcuu
CBETa»

Nutepdepennus cera. Judpakius

P_CI%IC”I[aP{HKI@AK}II/IOHHaﬂ pemeTKa

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

U, U=IVIDUJ

UJMM@'JTB CBETOBBIX BOJIH.
r.d.Lamapaj@Nesera

bubnunoreka LIOK
https://m.edsoo.ru/ffOcf02e

Bl’wﬂfﬁ@%@‘ﬁﬁmm ¥ YCTPONCTBA U

EBreHbeBMH
OBI/I fg CHOT'O HpI/IMeHCHI/ISI
S0/ oo

sa,ﬂgpg@gﬁglrmpnMeHHMocm
00dahe2@debodidrdeanrku. TToctynarst

CIICLMaJIbHOM TeOopUuu
OTHOCHUTCIBHOCTU

OTHOCUTENBHOCTH OJHOBPCMCHHOCTH.

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcf862

bubmmoteka IIOK

37 3amMemeHue BpeEMEHU U COKpAIllEHIE
a p pattt https://m.edsoo.ru/ffOcfa42
TUINHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM
38 yacTUnbl. CBsA3b MAcChI C SJHEPTUEN U bubmmorexa TIOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka.
. bubmuoreka [{OK
39 OCHOBBI CIeTIHATTHFHON TEOPUHU

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAaHUE Bu6 110K
HOIHOTEKA
41 ) A T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroieToBa
3akonsl hoTodrddexra. YpaBHeHHe
42 BﬁHmTegI)Ha .]'qu)[(b(i)OTOB(l)(geKTa bubmorexa LOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotorpdexra
Jasnenue ceera. Onbitsl [1. H. Bu6 OK
43 JleOeneBa. XumMudeckoe JIEUCTBUE nbmmorexa I

P—Cgle?aﬁ—h NROV

https://m.edsoo.ru/ff0d04a6

C—N\U, U=IVIDUJ

LLIASHENELI@IC yCTpOICTBa 1
r.ol0zape; ORI pUMEHEHNE:
Buporpareeifitidoedarauk,
E%@Jﬂk‘%&fﬁﬁ:@ﬁa}p%ﬂ, CBETOMO/

SU_SUO.SCTNOUN - L10(W

SalPSPEEEAIS Afhad 10 TemMe «DNEMEHTBI
O0KBRE2OFEHCAHIHIe

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0302

46

47

48

49

Monens atoma Tomcona. OmBITEL
Pezepdopaa mo paccesHUIO 0-4aCTHIL.
[Inanerapnas mozens aTroma

ITocTtynmater bopa

W3ny4enue u norniomeHue GoToHOB
IIpU IIEPEXOJE aTOMa C OJTHOI'O YPOBHS
SHEPIruM Ha Apyroi. Buasl criekTpos

BomnHoBbIe cBoiicTBa yacTull. BoaHEI
ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HHOE U

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d091a

bu6nmorexa LIOK
https://m.edsoo.ru/ffOd0afa

bubnunorexa LIOK
https://m.edsoo.ru/ff0dOafa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYKACHHOC U3JTYUCHUC

OTKpBITHE PATUOAKTHBHOCTH. OTBITHI
bub6nmmoreka [IOK

50 Pesepdopna o onpenenenuto cocraBa 1 httos://m.edsoo.ru/Ff0dofd2

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3NydeHus. Biusiaue
PaJMOaKTUBHOCTH Ha YKHBBIC

51

OpraHu3Mbl

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna. bubmmoreka [JOK
aﬂng)OPl(EW MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162

LLIRAFA R ) fMa-msTyerme
r.C B eIy aBENEHYKIIOHOB B sIIpe.
Butiasp@se ARARE S nepHblii

EB{eHReBVHGS 1 bubnuorexa [IOK
soBﬁsdo 00 11J(Iiem’I HOPCHICITIHEBEL, https://m.edsoo.ru/ff0d1356
JI%JI‘IGC‘KI/IC ACIEKTHI SEPHON

002D EHb4d9b1e

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eH!s U
pErUCTpalyy JIEMEHTAPHBIX YaCTHLI. bubmuoteka [IOK

Kpyrastii cton «@yH1aMeHTalIbHbIE https://m.edsoo.ru/ff0d0e38
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