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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS Ha YpPOBHE CpEIHETO OOIIero
oOpa3oBaHus pazpaboTaHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHHI K pe3yJbTaTam
OCBOCHHUSI OCHOBHOU 00pa3zoBaTelbHON MHporpammbl, mpeactaBieHHbIX B OI'OC
COQO, a Takxke ¢ yu€roM (enepanbHO paboyel NporpaMmbl BOCIUTAHUSA U
KOHLIETIIMK TpenojaaBaHus yyeOHoro npeamera «dusuka» B 00pa3oBaTesbHBIX
OpraHu3aLuaX Poccniickon ®enepannn, pean3yoIuX OCHOBHBIE
o0Opa3oBaTelIbHbIE TPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HampaBlieHO Ha (GOpMHUpPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOyuarmmxcs 10-11 xkmaccoB mnpu
o0ydyeHuu ux (usuke Ha 0A30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO
nonxona. [Iporpamma mo ¢usmuke coorBercTByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, HOPEIMETHBIM M METANpeIMETHBIM pPE3YJIbTaTaM
o0y4eHHs, a TakXKe YYUTHIBAET HEOOXOAUMOCTH pealu3alry MEXIPEIMETHBIX
cBsA3ed (U3HKKM C €CTEeCTBEHHO-HAYYHBIMM Y4eOHbIMU TmpeaMmeTamu. B Heil
OTIPECIISAIOTCS OCHOBHBIE 1€MW M3y4YeHHUsl (PU3MKU Ha YPOBHE CPEIHEro oOIIeTo
oOpa3oBaHUs, IUIAHUPYEMbIE Pe3yJbTaThl OCBOCHHS Kypca (DM3HUKH: JTUYHOCTHBIE,
MeTanpeaMeTHbIE, IPEAMETHbIE (Ha 6a30BOM yPOBHE).

[Iporpamma o (pu3uke BKIIOYAET:

e IUIAHUPYEMBIE Pe3yIbTaThl OCBOEHUS Kypca (hU3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3YIbTaThI MO roj1aM 00yUEHHUS;

e cozepkaHue yueOHoro npenmera «dusuka» no rogam oOydeHuUs.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX NPUPOJbI, BBICTyIas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU# 00 okpyskaromeM Mupe. 11IkonbHbI Kype PU3UKH — CUCTEMOOOPA3YIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHBI
JeXaT B OCHOBE TIPOIECCOB W SIBJICHHWM, H3y4aeMbIX XUMHUEH, OWOJOTHEH,
dbuznyeckoir reorpaduet u acrpoHomuel. Vcmonb3oBaHME W AKTHBHOE
npuMeHeHne (QU3MYECKUX 3HAHMM  ONpejeNseT Xapakrep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJYYEHUS HOBBIX MATE€pUAJOB C 3aJaHHBIMU CBOMCTBAMHM U JIPYTHUX.
N3yyenue ¢Gu3MKM BHOCHUT OCHOBHOW BKJIaa B (DOPMHUPOBAHHME €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouuxcsi, B (OpMHUpOBaHUE YMEHHUU NPUMEHATH
HAy4YHbIA METOJI MO3HAHUS MPHU BBINOJHEHUH UMU YY€OHBIX UCCIIEOBAaHUM.

B ocHoBy Kkypca ¢usukum 171 ypOBHS CpeaHETO OO0Iero oOpa3oBaHUS
NOJIOKEH pAd WAEH, KOTOpPhIE MOXHO pacCMaTpuBaTh KaK HPUHIUIBL €ro
MOCTPOCHHS.



Hoes yenocmuocmu. B COOTBETCTBUU C HEH KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJAECPKUT MaTepual U3 BCEX pa3/iesioB GU3HMKHU, BKIIOUAET Kak
BOMPOCHI KIITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoesn eenepanusayuu. B cooTBeTcTBUM € HeW Marepual Kypca (PU3MKH
o0beMHEH BOKpYr (u3uueckux Tteopuil. Bemymmm B Kypce sBiseTCs
dbopMUpOBaHUE MPENCTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepuH, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzanus TpeArnosiaraeT HCMHOJb30BAHUE
TYMaHUTapHOTO TOTEHIManda (PU3NUECKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BUTHEM OOIIeCTBAa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpoOIeMamMu.

Hoes  npuxnaownoii  nanpasiennocmu. Kypc dusuku mpeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHUX M TEXHOJIOTMUECKUX MPUIIOKEHHM
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcsi TMOCPEICTBOM BBEACHHUS DIEMEHTOB
COJIEp)KaHusA, TOCBALMIEHHBIX SKOJOTHMYECKUM TpobjieMaM  COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C Pa3BUTHEM TEXHUKH W TEXHOJOTUH, a Takke OOCYXICHUS
npo0sIeM paloOHAIBLHOTO MPUPOAONOIH30BAHUS U HKOJIOTHYECKOI 0€30MaCHOCTH.

CTep>XHEBBIMHU 3JIEMEHTAMH Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIIETro
oOpa3oBaHus ABISIIOTCA (pu3ndeckue Teopuu ((HOpMUpPOBAHUE MPEACTABICHUN O
CTPYKType TOCTpOeHHUsI (PU3HUECKON TEOpHH, POJIH (PYyHIAMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX  MPEJCTaBICHUSAX O TMPUPOJE, TpaHHUIaX
NPUMEHUMOCTH TEOpPUHM, JUIsl ONHUCAHMUSI E€CTECTBEHHO-HAYYHBIX SBJICHUA W
MIPOILIECCOB).

CucTeMHO-JeSTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKH peanu3yeTcs Mpexkie
BCEr0 3a CYET OpraHU3AlMHM SKCIEPUMEHTAIBHON JeATEIbHOCTH O0YyYaronIuXcsl.
Jnst  6a30BOro ypoBHA Kypca (HU3MKM — O3TO HCIOJb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIHEPUMEHTOB U J1a0OpaTOPHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEAMHEHBI B OOIIMIA CIHUCOK YYCHUYECKUX
IpaKkTHUYeCKUX paldoT. BrigeneHue B yka3aHHOM MepeuHe 1abopaToOpHBIX padoT,
IPOBOJUMBIX JJIE KOHTPOJSL M  OIEHKH, OCYIIECTBIISIETCS Y4YaCTHUKAMHU
00pa3oBaTeNbHOrO Ipollecca MCXOAsS U3 OCOOCHHOCTEH IUTAaHUPOBAHUS W
ocHamieHHs kabunera (Qusuku. Ilpu »>TOM oOecneunBaeTcs OBIaJACHHUE
0o0y4JaoIMMUC YMEHUSAMH MPOBOAUTH KOCBEHHBIE HM3MEPEHHUS, HCCIEIOBAHUS
3aBUCUMOCTEN (U3MYECKUX BEIUYMH U IIOCTAHOBKY OMNBITOB IO IPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE YAENAETCS PEIICHUI0 PACUETHBIX M KAYECTBEHHBIX
3agad. [Ipu 3TOM Ans pacy€THBIX 3a7a4 TPUOPUTETOM SBIAIOTCS 3aJa4H C SIBHO
3aJJaHHON (PM3UYECKOI MOJIEINbIO, MO3BOJISIOIINE TPUMEHSTh U3YYCHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zjiesia Kypca, TaK U HHTETPUPYs 3HAHUSA W3
pasHbIX pa3aenoB. [y kKauecTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 3aaHUS Ha
0oOBsICHEHHE TMPOTEeKaHUA (U3MUECKUX SIBICHUNH M MPOLECCOB B OKPYKAIOLICH
XKU3HU, TpeOytomre BbIOOpa (U3MYECKON MOAENH [Uisl CUTyallud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY oOOecleueHno y4eOHOro mporecca 0a30BBIi YpPOBEHb Kypca
($bu3MKN Ha YpOBHE CPEAHETO 00I1ero 00pa3oBaHus JOJKEH U3y4aThCsl B yCIOBUSX
IpeaIMeTHOr0 KaOuHeTa (DU3MKU WM B YCIOBHUSIX HMHTETPUPOBAHHOTO KaOWHETa
NPEIMETOB E€CTECTBEHHO-HAYYHOTO NHKiIAa. B kaOumHeTe (QU3WKH MOJDKHO OBITH
HEoO0XouMoe J1labopaTopHOe OOOpYIOBaHHME [Jisi BBITIOJHEHHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHUECKUX MPAKTHUECKUX padoT M JEMOHCTPAIMOHHOE
o0opymoBaHue.

JlemMoHCTpallMOHHOE  000pya0BaHHEe (OPMHUPYETCSI B COOTBETCTBUU C
OPUHLIAIIOM MUHUMAJIBHOM JOCTATOYHOCTH U 00ecrnevynBaeT IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (HU3UKE KIFOYEBBIX JAEMOHCTpAUN IS
UCCIICIOBAHMSI ~ M3YYaeMbIX  SBJICHHA W  MPOLECCOB, OMIHUPUYECKUX |
(GyHIaAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHEHHIA.

JlabopaTopHoe 00OpymOBaHHE ISl YYCHHUECKHX MPAKTUIECKUX padoT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIEUMBAETCS B pacyére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydarommxca. TeMaThdecKue KOMILIEKTHI
1a60paTopHOTO O00OPYAOBAHMS JOJDKHBI OBITH IOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX JT1a00paTOPUil.

OCHOBHBIMU HETSIMU U3y4YeHUS PU3UKU B 00IIeM 00pa30BaHUM SIBIISIOTCS:

e (opMHpOBaHHE HWHTEpeca M CTPEMJICHUS OOYyYalomMXCsi K HaydYHOMY
W3YYCHUIO TIPUPOJIBI, PA3BUTHE WX HWHTEIUICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUS U (POPMHUPOBAHUE
UCCJIEIOBATENLCKOIO OTHOIICHHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (dopMHpOBaHWE HAYYHOTO MHPOBO33PCHHS KaK pe3yibTara H3yYeHUS
OCHOB CTPOEHHS MaTepuu M PyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

e (dopMupoBaHHE yMEHHUH OOBSICHATH SBIEHUS C HUCIHOJIb30BAHUEM
(bu3nyecKrX 3HAaHUM U HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O POJM (PU3UKU IS PA3BUTUA IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne STUX Ieje 00ecTeuynBaeTCsl pelieHHeM CIeAYIONINX 3a/1ad B

mpoliecce u3ydeHus Kypca GU3NKyd Ha ypOBHE CPEAHETO 00Iero 00pa3oBaHMs:



e nmnpuoOpeTeHHe  CUCTEeMbl  3HAHUM 00  0o0mmMX  (U3UYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJIIOUast MEXaHUKY,
MOJICKYJIAPHYIO  (PU3WKY, DSJIEKTPOJAMHAMHUKY, KBAHTOBYH (H3UKY U
3JIEMEHTHI acTPO(DU3HKHY;

e (opMupoBaHMe yYMEHHMI TNPUMEHATh TEOPETHUUECKUE 3HAHUSA IS
OOBsSCHEHHS] (PU3NUYECKUX SBJICHUA B TPUPOJEC W JJIA TPUHATUA
MMPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KU3HU;

e OCBOEHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3aJady C SIBHO 3aJaHHOU
dbusnyeckoil MoJeNblo, 3a7ad, MOJAPAa3yMEBAIOIIMX CAMOCTOSITEIbHOE
co3anue (HU3MIECKON MOJIeNH, aIeKBaTHON yCIOBUSAM 3a1a4H;

e TMOHWMaHHC (UMYECKUX OCHOB WM TPHUHIIUAIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIECCOB, UX BIUSHUSA HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMU CaMOCTOSTENLHOIO TUIAHUPOBAHUS U TMPOBEACHMUS
bu3NYecKuX SKCIEPUMEHTOB, aHadW3a W WHTEpHpeTanuu WH(OopMaIuy,
OTpe/ieNieHus JOCTOBEPHOCTH MOJIYUEHHOTO Pe3yibTara;

e CO3JIaHME YCJIOBHH JJis pa3BUTHS YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU J1€ATEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbIii ypoBeHb) Ha YPOBHE CpEIHEro O0OIIero
obpazoBanus otBoautcs 136 gacos: B 10 kitacce — 68 gacoB (2 yaca B HENEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o ¢Gu3MKE NEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX paldOT SBISIETCS PEKOMEHIOBAHHBIM, YYUTEIb JIeJaeT BBHIOOD
MpOBENCHMS JTa0OPATOPHBIX pPabdOT H OMBITOB € YYETOM WHAWBHUIYATHHBIX
0COOEHHOCTEH 00yJarOIIMXCA.



COJEPKXAHUE OBYYEHMUSA
10 KITIACC

Pasznen 1. ®u3nka 1 MeTOABI HAYYHOI'O IO3HAHUS

®usnka — Hayka O npupozae. HaydHble MeTOAbl MO3HAHUA OKPYXkKAIOLIETO
mupa. Ponp dSkcnepumeHTa M TEOpUM B NPOLECCE IO3HAHUSA INPUPOJBI.
DKCHEpUMEHT B PU3HKE.

MonenupoBanue (puU3MUECKUX SIBIEHUN U mpoleccoB. HayuHbie THUIIOTE3BI.
dusznueckre 3aKOHbI U TEOPUH. ['paHUIBI TPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB.
[IpyHIMD COOTBETCTBUA.

Ponp u mecto ¢u3uku B (popMHpOBaHMM COBPEMEHHOW HAay4yHON KapTHHbI
MUpa, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele M ULUQPOBbIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JTATYUKU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe aBuxkeHHe. OTHOCUTEIBHOCTh MEXAHWYECKOTO ABMKECHUS.
Cucrema orcuéta. Tpaekropusi.

[lepemenienne, CKOpocTb (CpeAHsi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) H
YCKOPEHHE MATEpUAIbHOW TOYKH, MX IIPOEKIMM HAa OCH CHCTEMBI KOOPAWHAT.
CnoxeHue nepeMeneHui U CI0XKEHUE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEHHOE ABMkKEHHE. ['paduku
3aBUCUMOCTH  KOOPAMHAT, CKOpPOCTH, YCKOPEHHs, NYyTH U IEPEMEIICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOonHoe nmajsenue. Y ckopeHrue cBOOOHOTO MaJICHUS.

KpuBonunennoe  nBuwxeHue. JIBWKeHME  MaTepUalbHOM  TOYKM IO
OKPY>KHOCTH C IMOCTOSSHHOW MO MOJIYJII0 CKOPOCTBIO. YTJI0Bask CKOPOCTh, JIMHEHHAS
ckopocTs. [lepuoa u yactora oOpaiienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: CIUIAOMETD,
JNBU)KEHUE CHAPSAIOB, LICITHBIE U PEMEHHBIE NTEPEIavn.

Llemoncmpayuu

Mogaenp cucTeMBl OTCUETA, WILTFOCTPALUs KMHEMATUYECKUX XapaKTEPHUCTHK
JIBUKEHUSI.

[IpeoOpa3zoBaHue ABMKEHUHN C UCIIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM IIPOCTPAHCTBE.

HabGmionenne aBwkeHus Tena, OPOUICHHOTO MOJ YIJIOM K TOPHU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

Hanpasnenue ckopocTH pu JBUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3ydyeHrne HEPaBHOMEPHOIO JIBMKEHHSI C LEIbI) ONPEACICHUSI MTHOBEHHOM
CKOpOCTH.

HccnenoBaHne COOTHOLICHUSI MEXAY IIyTAMH, IMPOWIECHHBIMH TEIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE MPOMEKYTKHM BpPEMEHM NP PABHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOM )KUAKOCTH.

W3yuyenue nBKEeHHS TeIa, OpPOIIEHHOTO TOPU30HTAIIBLHO.

Tema 2. lunamuka

[Ipunuun  otHOocutenbHOCTH — [ammueda.  IlepBeii 3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uniuu cui. Bropoit 3akon HbroToHa
JUTA MaTepUAIbHOM TOUKHU. TpeTuii 3akoH HbroTOHA 1191 MaTepualibHbIX TOYEK.

3akoH BcemupHOro TtsaroteHusa. Cuna Tsokectu. IlepBas kocMuueckas
CKOpOCTSb.

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

Tpenue. Bunbl Tpenust (1okos, CKoibxkenusi, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEHUsl U cuiia TpeHus nokosi. Koagduuuent tpenus.
Cuita cOnpOTUBIICHUS IPH IBU)KEHUU TEJIA B dKUJKOCTH WIIH rase.

[TocTynarenbHoe U BpalaTeIbHOE ABMKEHUE a0COITIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpameHusa. [limedo cunbl. YcioBus
paBHOBECHS TBEPAOTO TEIA.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHME: TOJIIIUITHUKY,
JIBUKEHHE UCKYCCTBEHHBIX CITYyTHUKOB.

Llemoncmpayuu

SIBnenune nHepIuu.

CpaBHeHUE Macc B3aMMOACHCTBYIOIINX TEN.

Bropoi 3akon HproToHa.

N3mepenue cu.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JAepopMaIii.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U MAJCHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHS TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamophvie pabomoi

N3yuyenue aBuKeHUs1 OpycKa Mo HAaKJIOHHOW MIIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKHHE U
pe3MHOBOM 00pa3siie, OT uX aedopMariuu.

HccnenoBanre yclIOBUI paBHOBECUS TBEPAOrO TeNd, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3axkonvt coxpanenusn 6 mexaHuke

NMnynbc MaTepuaabHOM TOYKM (TeNla), CHUCTEMbl MaTepUalbHBIX TOYEK.
NMnynbc cullbl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHHs HUMITYJIbCa.
PeaktuBHOE ABMXKEHUE.

PaboTa cuiibl. MOIIIHOCTD CHITHL.

Kunernueckass sHeprus MarepHaqbHOM TOYKH. Teopema 00 H3MEHEHHH
KUHETHYECKOW YHEPTUMU.

[ToTennmanbHas DHEPTHUSL. [ToTenumanbHas SHEPIUs yHIpyro
nedopmMupoBaHHOM — mpyxuHbl.  [loTeHuManbHas  SHeprusi Tena  BOJIM3H
MTOBEPXHOCTH 3€MJIH.

[loreHuuanpHble W HENOTEHUUalbHble  cuibl.  CBs3b  paboOTHI
HEMOTEHIUAIbHBIX CHJI C MU3MEHEHHMEM MEXAaHHYECKOW HSHEPruu CUCTEMBI TeEIl.
3aKOH COXPAHEHUS MEXAHUYECKOW SHEPIUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBA M IPAKTHUYECKOE NPUMEHEHHE: BOJOMET, KOIED,
NPYXUHHBIN TUCTOJIET, IBM)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE nBUXKEHME.

[lepexo MOTEHIIMATBLHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabonvl

N3ydenne abCOMIOTHO HEYNPYToro yAapa ¢ MOMOIIBIO ABYX OIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBs3U padOThI CHIIBI C U3MEHEHHEM MEXaHUYECKOW SHEpruu
TeJa Ha PUMEPE PACTKEHUS PE3UHOBOIO KIYyTa.

Paznen 3. MoJiekysipHasi pu3uKa U TEPMOJAMHAMUKA
Tema 1. Ocno6bl MOIEKYNAPHO-KUHEMUYECKOU MeopulU
OCHOBHBIE ITOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOW TEOPUU U HUX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuxkenue. Huddysus. Xapaktep ABWKEHUA MU
B3aMMOJICHCTBUS YAaCTUIl BelecTBa. Monenu CTpOeHus TIas30B, JKUIKOCTEH WU
TBEPABIX TN U 0O0BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJjenei. Macca u
pa3mepsbl MoJiekyn. KommuectBo Beniectsa. [loctossHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkama temneparyp
Lenbcus.



Mogenes wupeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUHU HJAcaNbHOro raza. AOCOJIOTHas TeMmIeparypa Kak Mmepa
CpEHEN KWHETUYECKOM 3JHEPruu TEIUIOBOTO NBWKEHUS dvactul rasza. lllkana
temneparyp KeneBuna. ['a3oBble 3axkoHBL. YpaBHeHHe MeHneneeBa—KianenpoHa.
3akon JlanbToHa. M3ompoliecchl B U€aqbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHHE H30IMPOIIECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHME: TEPMOMETP,
O6apomertp.

Llemoncmpayuu

OnbIThl, AOKAa3bIBAIOIINE JIMCKPETHOE CTPOEHUE BeEllecTBa, (GoTorpapuu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OmnbITel 0 AUPHY3UH KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO IBHXKCHUS.

Mogens onbita TepHa.

OnbIThI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYIIIPHOTO
B3aMOJICHCTBHSI.

Moaens, HUIICTpupyoas Mpupoay AaBJICHHUS ra3a Ha CTEHKU COCYIa.

OnbIThl, WUIIOCTPUPYIOLIME YPABHEHHE COCTOSHUS MJI€aJbHOrO Tasa,
W30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabonvl

Ornpenenenue Maccbl BO3yXa B KJIIACCHOM KOMHATE Ha OCHOBE M3MEPEHUU
00BbEéMa KOMHATHI, TABJICHHS M TEMIIEPATYPhl BO3TyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXAY NTapaMeTPaMH COCTOSHUS Pa3pesKeHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHaMuueckass cucteMa. BHYTpEHHssSI SHEpPrusi TEPMOJUHAMUYECKON
CUCTEMBI U criocoObl €€ n3Menenus. KonuuectBo Teminorel u padora. BHyTpeHHss
HEPrus  OAHOATOMHOIO  HWJEAJNbHOrO  rasa. Buasl  Temonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIHUS, U3JIy4eHHUE. Y IelIbHasl TEIIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH NpH TEMIIONEpeaaye.

[Tonsitue 006 aaumabatHoM mporecce. IlepBblii 3akOH TEPMOIUHAMUKH.
[IpumeHeHre mepBOro 3akOHAa TEPMOJMHAMHUKM K u3ompoleccaM. ['paduueckas
UHTepIpeTanus padoThI ras3a.

Bropoii 3akon TepmomumHamukud. HeoOpaTMMOCTh MpPOLIECCOB B MPHUPOJIE.

TermoBble  MammHbl.  [IpyHOUMIBI  OEWCTBUS — TEIUIOBBIX  MAIlIMH.
[IpeoOpa3zoBanusi sHepruv B TeEIUIOBBIX MamuHax. KoadduuueHnt mnose3Horo
nevictBus TemioBoil mamuHbl. [{ukn KapHo u ero kosdduimeHt mone3Horo
JEHUCTBUS. DKOJIOTHIECKUE TIPOOIEMBI TETIIOIHEPTETUKH.



TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAUIbHUK, KOHIUIIUOHED.

Llemoncmpayuu

M3MeHeHre BHYTpEHHEW SHEpruM Tejla MPH COBEPUICHHH paOOTHI: BBUIET
npoOKu W3 OYTBUIKM TOJA JACHCTBHEM CKAaTOTO BO3Ayxa, HarpeBaHue s¢dupa B
JATyHHOU TpyOKe myTEéM TpeHUs (BUICOIEMOHCTPAIINS ).

W3meHeHue BHYTpEHHEN SHEPTUu (TeMIiepaTyphl) Teja Mpu TeIionepeaaye.

OnpiT 10 aauabaTHOMYy pACIIMPEHUI0 BO3AyXa (ONBIT C BO3IYIIHBIM
OTHUBOM).

Monenu napoBoii TypOUHBI, TBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEISL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3mepenne ynenbHOU TeIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHaeHcanus. Mcnapenne u kunenune. AOCOIOTHAS H
OTHOCHUTENbHAA BJIAXHOCTh BO3QyXa. HacelneHHbl map. YaenpHas TeEIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTICHHSI OT 1aBJICHUSI.

Teépnoe teno. Kpucrammueckue u amopHbsie Tena. AHU30TPONHUS CBOMCTB
kpuctamuioB. JKunkue kpucramuibl. CoBpeMeHHble Marepuaibl. [lmaBieHue wu
KpUCTAIIM3aus. Y IeibHast TerioTta miasneHus. CyOaumarus.

VYpaBHeHue TeroBoro danaxca.

TexHuyeckue yCTpONCTBA M IMPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
NICUXPOMETP, KaJOPUMETP, TEXHOJOTUU MOJYyYEHUSI COBPEMEHHBIX MaTEpPHAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBOIICTBA HACBHILLIEHHBIX TAPOB.

Kunenve npu NOHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHNs BIAXKHOCTH.

Habmronenne HarpeBaHust ¥ MIaBJICHUS KPUCTATMYECKOTO BELIECTBA.

JleMOHCTpanust KpuCTasios.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabonvl

N3mepeHrne OTHOCUTENBHOM BIAXKHOCTH BO3AYXa.

Pa3znen 4. DiekTpoaMHaMuKa
Tema 1. Inekmpocmamuka
ONeKTpu3alus Tell. OJNEKTpUYecKud 3apsn. JlBa BuIa dSIEKTPUYECKHUX
3apsinoB. [IpOBONHMKHK, TUANEKTPUKU W MOJYNPOBOJHUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.
Bzaumopeiictue 3apsioB. 3akoH Kynona. ToueuHbIN NEKTPUUECKUIN 3aps/l.
OnekTpuueckoe mnone. Hanpsk€HHOCTh  dyeKTpudeckoro mnoJia. [IpuHnmn



CYyNEPNO3UILINU BJIEKTPUUECKUX MOJEH. JIMHUM Hanps>KEHHOCTU 3JIEKTPUYECKOTO
TOJIAL.

PaGora cun  oanekrpocratmueckoro  mnons.  llorenmman.  PasHocTb
noTeHUUaAJIOB. [IpOBOOHUMKM W JUANEKTPUKUM B DJIEKTPOCTATHYECKOM IOJIE.
Jlvanexrprdyeckas MpOHULIAEMOCTb.

DnekTpoémMkocTb. KonaeHncarop. D1eKTpOEMKOCTh MIJIOCKOIO KOHAEHCATOPA.
OHeprus 3apsHLKEHHOTO0 KOHIEHCATopa.

TexHuyeckue yCTpOHMCTBA M IIPAKTHMYECKOE IIPUMEHEHME: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTATHUECKasl 3allliTa, 3a3eMJICHHE 3JIEKTPONnpHOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPYHHbINA IPUHTED.

Llemoncmpayuu

YCTpONCTBO ¥ TPUHLUI ACHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEJL.

DNEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEJI.

[IpoBOAHUKM B 3EKTPOCTATUYECKOM ITOJIE.

DJIEKTPOCTATUUECKAS 3ALUTA.

JIMBAEKTPUKY B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH  IUIOCKOTO KOHAEHCATopa OT IUIOLIAaH
IUTACTHH, PACCTOSIHUS MEXAY HUMH U JUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabonvl

N3mepenne anekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuil mox. Toxu 6 paznuunsix cpeoax

OJNEeKTPUYECKUN TOK. YCJIOBHUS CYLIECTBOBAHHUS 3JEKTPUYECKOIO TOKAa.
Ncrounuku Toka. Cuna Toka. [locTosSTHHBIN TOK.

Hanpsbxenue. 3akon Oma aJisl yyacTka LEnH.

DJIEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE COIMPOTHUBICHHE BELIECTBA.
[TocnenoBarenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

PabGora oanexktpuueckoro Toka. 3akoH Jxoyms—Jlenma. MomHoCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIAsL CHJIa U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHHKA TOKA.
3akoH Oma Jy1st MOJTHOM (3aMKHYTOM) 3JieKTpuuecKkoi 1enu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAsA  MPOBOAMMOCTh  TBEPABIX  METAIOB.  3aBUCUMOCTb
CONPOTHUBIIEHUS METAJUIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DnexTpudecKkuii TOK B Bakyyme. CBOICTBA JIEKTPOHHBIX ITyYKOB.

[TomynmpoBOIHUKH. CobcTBeHHas u IIpUMECHAas IIPOBOJIUMOCTD
noJIynpoBoIHUKOB. CBoMCTBa p—n-niepexoa. [lomynpoBogHIKOBBIE TPHOOPHI.

OJEeKTpUYeCKUid TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOMALINS. DIIEKTPOIU3.



OnekTpuyeckuii TOK B raszax. CaMOCTOSATENbHBIM M HECAMOCTOSTEIIbHBIN
pa3psa. Monuus. [1nazma.

TexHudeckue yCTpOHMCTBA M IPAKTHYECKOE NPHUMEHEHHE: aMIIepMETp,
BOJIBTMETP, PEOCTaT, MCTOYHMKH TOKA, JJIEKTPOHArpeBaTeNIbHbIE MPHOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIN THO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0, TAIbBAHUKA.

Jlemoncmpayuu

M3mepeHne cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS UUWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAM MOMEPEYHOT0 CEYEHUs U MaTepraa.

CMelaHHOE COEIMHEHNE IIPOBOIHNUKOB.

[Ipsimoe wu3MepeHHMe DIEKTPOIABHXKYIIEH cuibl. KOpoTkoe 3ambIKaHMe
raJIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHS] METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit pa3ps ¥ IPOBOJIUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3ydeHne cMEmaHHOTO COEAUHEHNS PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILEH CHIIBI MCTOYHMKA TOKA M €ro BHYTPEHHEIrO
CONPOTHBJICHHUS.

Habmronenue anexrposnusa.

MexnpeaMeTHblie CBA3H

N3yuenne kypca gusuku 6a30Boro yposHs B 10 kiiacce OCyLIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMHW MAaTE€MaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemmnvle nousmusi, CBSI3aHHBIE C U3YYEHHUEM METO/IOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, HAy4YHbIH (akT, rumore3a, (pu3nyecKas BEIMUYMHA, 3aKOH,
Teopusi, HAOJIIOZCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuxa: penieHHe CHUCTEMbl YpaBHEHMH, JIMHEHHas (QyHKIMS,
napaboina, runepooaa, X rpaQuKkd U CBOWCTBA, TPUTOHOMETPUUECKHUE (YHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKIMHU HA OCU KOOPIMNHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOUM mpupone, nupdysus, ocMoc,
TEII000OMEH >KMBBIX OPTaHM3MOB (BHIIbI TEIUIONEpPEIaul, TEIJIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TN, XKUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs ITHCCOLMALNS,
raJIbBaHUKA.

l'eoepaghus: BaxHOCTb BO3/IyXa, BETPBL, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHMH C HCIOJIb30BAHMEM MEXAHHU3MOB,
y4€T TpEHUS B TEXHHUKE, IOAIIMIIHUKH, HCIOJb30BAHUE 3aKOHA COXPAaHEHUS
UMIyJbCa B TEXHUKE (pakeTa, BOJOMET M JpYyrue), JABUraTelb BHYTPEHHETO
CropaHus, naposasi TypOuHa, ObITOBON XOJIOAWIBHUK, KOHIUIMOHEDP, TEXHOJIOTHU
IIOJIy4EHUs] COBPEMEHHBIX MAaTe€pUaloB, B TOM 4YHUCJIIE HAHOMATEpPHAIOB, W
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKasl 3allliTa, 3a3eMJICHHE 3JIEKTPOnpuOOpoB,
KCEpOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHbIE npuOopHI,
3JIEKTPOOCBETUTENBHBIE PUOOPHI, TaJIbBAHUKA.

11 KIIACC

Pa3znen 4. DiekTpoaMHaMuKa

Tema 3. Maznummnoe none. In1eKmpomMazHUmMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHuThl.  B3auMoAeHCTBHE  TMOCTOSHHBIX  MArHUTOB.
MaruntHoe mnone. BekTtop MarHWUTHOM WMHAYKIMH. [lpuHnmn cynepnosunuu
MAarHUTHBIX MNOJIEH. JIMHMKM MAarHUTHOM WMHAYKUMH. KapThHa JTHHUNA MarHUTHOM
WHIYKIWH MOJIA TOCTOSHHBIX MarHUTOB.

MaruutHoe 1moOJ€ NPOBOJHHMKA C TOKOM. KapThHa JHMHHMA WHAYKUUU
MAarHUTHOTO TOJS IMHHOTO NPSIMOTO IMPOBOJHUKA U 3aMKHYTOTO KOJBLEBOTO
MPOBOJAHUKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBre mpoBOIHUKOB C
TOKOM.

Cunia Amnepa, e€ MOJyJib U HalpaBJICHHE.

Cuna Jlopenua, e€ Moayib U HanpaBiaeHue. [[BrkeHue 3apsiKEeHHON YacTHUILIbI
B OJIHOPOJIHOM MarHUTHOM moJje. Pabota cuisl Jlopenna.

SIBneHne DIEKTPOMArHUTHOM MWHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJBWKYIAsl CUJAa HWHIAYKIUU. 3aKOH 3JEKTPOMAarHUTHOM
nHaykunu @apanes.

BuxpeBoe »siexTpuueckoe moJie. OJEKTPOABWKYIAs CWIA HHAYKIHU B
MIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJJTHOPOJHOM MAarHMTHOM TIOJIE.

IIpaBuno Jlenua.

NHOyKTUBHOCTh. SIBJIECHHME CaMOWMHIYKLIMHU. OJIEKTPOABWXKYILAs CuUJa
CaMOUHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHudeckrue yCTpOMCTBA W MNPAKTUYECKOE NPUMEHEHHE: ITOCTOSIHHBIE
MAarHuThl, BJEKTPOMATHUTHI, DSJIEKTPOJBUIATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS T€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JICKTPOHHOIO MMyYKa MArHUTHBIM MOJIEM.

JIMHUYM MHIYKIIMY MAarHUTHOTO TTOJIS.

BzaumMopeiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cunbl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHune 3eKTPOMarHuTHOM UHIAYKIUH.

IIpaBuno Jlenua.

3aBUCUMOCTh 3JIEKTPOJIBIXKYILEH CHUJIbI MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MarHMTHOTO MOTOKA.

SIBieHnEe CaMOMHAYKINH.

Yuenuuecxuii sxkcnepumenm, 1abopamopHvie pabomol

N3ydyeHrne MarHuTHOTO MOJISt KATYIIKA C TOKOM.

HccnenoBanne AeMCTBUS MOCTOSIHHOIO MAarHUTa HA PaAMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHON UHAYKIIUM.

Paznen 5. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KOJ1€OAHUSA

KonebGarenbnas  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KojeOaHUs.
["apmonnyeckue konedanus. Ilepuoxa, wactora, amruuTyna u ¢asza KojieOaHUM.
[IpyxuHHBIN MasgTHUK. MaTeMaTU4ECKU MasATHUK. YPaBHEHUE TapMOHUYECKUX
konebanwmii. [IpeBpareHue sHEpruu Mpu rapMOHUYECKUX KOJICOAHMSX.

Konebarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOaHUS B
UealbHOM KOJIEOATEIbHOM KOHTYpe. AHANOTUS MEXAY MEXaHWYECKUMH H
ANEKTPOMArHUTHBIMU KoJiebaHusimu. Popmyna TomcoHa. 3aKOH COXpaHEHHS
DHEPTUU B UJCATHHOM KOJIeOATEIhHOM KOHTYDE.

[IpencraBnenne o 3aTyxaromux KojeOaHusX. BeIHYyKICHHbIC MEXaHUIECKUE
Konebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennblii  TOK. CHUHYCOMIQIBHBIA NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOIO TOKAa. AMIUIMTYAHOE€ W JACHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepenaya u NOTpeOICHUE SIEKTPUUECKOM
SHEPIruu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJACTBE 3JeKTposHepruu. Kymbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPIUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBa W MNPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUUN
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUHU DJIEKTPOIIepe1ay.

Llemoncmpayuu

HccnenoBanre mapameTpoB KoJieOaTesNbHOM cUCTeMbl (TPYXUHHBIN WIN
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3atyxarommx KojieOaHu.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CB0OOOMHBIE JIEKTPOMArHUTHBIEC KOJIeOaHusI.

OcuumiorpamMMbl (3aBUCUMOCTU CUJIBI TOKA U HAIPSKEHUSI OT BPEMEHHU) s
3IIEKTPOMArHUTHBIX KOJICOAHU.

Pe3zonanc mnpu mocnenoBaTENbHOM COEJWHEHMM PE3UCTOPA, KaTYyIIKU
MHIYKTUBHOCTHY U KOHJIEHCATOpa.

Mogenp TMHUY AIEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEpPUOJAa MajbIX KojeOaHWM rpy3a Ha HUTU OT
JUTMHBI HUTU U MACChI Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM M3  MOCIEAOBATEIbHO
COETMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 6OTIHbL

Mexannueckne BOJHBI, YycnoBus pacnpoctpaHeHusd. Ilepuon. Ckopocthb
pacrnpocTpaHeHusT W JJMHa BoOJHBL. llomepeuHble W MPOAOJBHBIE BOJIHBL.
WnuTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Beicota Tona. TemOp 3Byka.

ONEeKTPOMArHUTHHIE BOJHBL. Y CIOBHS U3IyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anekTtpoMarautHoil BosiHe. CBolicTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MpPEIOMIICHHE, MoJisipu3alus, audpakius,
uHTepdepeHius. CKoOpoCcTb JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3MEeKTPOMAarHUTHBIX BOJIH. IIpMeHEeHue 3J€KTPOMArHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpyHIMOBI paIUOCBS3U U TEJEBUACHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH CPEeJIbl.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbBIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl /MAarHOCTHKAa B TEXHUKE W MEIULMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Llemoncmpayuu

OOpazoBaHue U pacpoCcTpaHEHHE MONEPEUHBIX U MPOAO0TbHBIX BOJIH.

KoneObmromeecs Te10 Kak HCTOUHUK 3BYKa.

Habmonenue oTpakeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6ntonenue unrepdepeninu u q1udpakiuyi MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmronenue cBA3M TPOMKOCTH 3BYKa MU BBICOTHI TOHA C aMIUIATYIOH H
4acTOTOM KoJeOaHuH.



HccnenoBanne  CBOMCTB — DJJIEKTPOMATHUTHBIX — BOJIH: OTpakeHUe,
npesioMJIeHUE, Noasipu3anus, udpakius, uHTepdepeHus.

Tema 3. Onmuka

['eomerpuueckas onruka. [IpsMonuHelHOE pacnpoOCTpaHEHHE CBETa B
oaHopoaHou cpexe. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHus cBeta. [locTpoeHune nzoOpaxkeHUil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIOTHBIN MTOKa3aTellb
npenomiieHus. IlonmHoe BHyTpeHHee oTpakeHue. l[IpenenbHbIM yrojl IOJHOTO
BHYTPEHHETO OTPaXKCHHS.

Hucnepcust cera. CioxkHBIN cocTaB Oesioro cpeta. Lser.

CobOuparomiie M pacceuBaromue JiMH3bl. ToHkas JmH3a. DOKycHOE
paccTosTHUE W ONTUYECKas cuia TOHKOW JMH3bL. [locTpoenne m3o0pakeHuil B
cOOMpAIOIIUX U PACCEUBAIOIIUX JMH3aX. DopMylia TOHKOM JUH3bI. YBEIMYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWutepdepenuus cera. KorepeHTHblEe HCTOUYHHKH.
VYcnoBusi HaOMOAEHUS MAKCUMyMOB M MHHUMYMOB B HMHTEp(EpEeHLIHOHHOM
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaknus cBera. Judpakunonnas pemérka. YcioBue HaOMOIEHUS
IJIABHBIX ~MAakKCUMyMOB IIpU IMAJCHHUM MOHOXPOMAaTMYECKOTO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToamnmapar, TPOCKIIMOHHBIA ammapaT, MHUKPOCKOI, TEJIECKON, BOJOKOHHAS
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOISIPOUS.

Llemoncmpayuu

[IpssMONMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE M MPEJOMIICHHE CBETA.
OnTuyeckue npuOOpHI.

[TonHOE BHYTpEeHHEE OTpaxeHue. Mojaenb CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JTUH3AX.

Mogenn MUKpOCKOIa, TEJIECKOIA.

Ha6monenue narepdepeHimu cpeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TonyuyeHue cieKkTpa ¢ MOMOLIBIO IPU3MBI.

[TomydeHue cexTpa ¢ MOMOIILI0 AUPPAKITUOHHON PEIIETKH.

Hab6mronenue nonspusanum cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabonvl



N3Mepenue nokaszaresis IpeJIoMIICHUs CTEKIIA.
HccnenoBanre CBOMCTB M300pakeHUH B JIMH3AX.
Hab6monenue aucnepcun cBeTa.

Pa3znen 6. OcHOBBI clielIMAJILHOM TEOPUHM OTHOCUTEJIBHOCTH
['panuubl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MexaHuku.  [loctynarsl
CIIELIMAIBHOM TEOPUM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTb MOJIYJS CKOPOCTH
CBETa B BaKyyMe€, PUHIIUIT OTHOCUTEILHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKpalleHUE
JUTUHBI.
DHEPrusi U UMIYJIbC PEASITUBUCTCKON YACTHUIIBI.

CBs13b MaccChl ¢ 3Hepmel71 U MMITYJIbCOM pCHSITPIBI/ICTCKOﬁ HJaCTHUIIbI. SHCPFI/ISI
ITOKO4I.

Pa3nen 7. KBanToBasi puzuka
Tema 1. Inemenmovl KBAHMOBOI ONMUKU
®dotonbl. ®opmyna [1nanka cBsi3u 3HEprun POTOHA C €ro YaCTOTON. DHEPIus
U UMIYJbC (POTOHA.
OtkpriTre u uccienoanue Gporodrddexra. OmbiTel A. I'. CroneToBa. 3aKoHbBI

dboroaddexra. YpaBuenue OitHmTerHa g dororddexra. «KpacHas rpanuiia
dboTtorddekra.

JlaBiienne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoiicTBa M NPAKTUUYECKOE NpPUMEHEHHE: (HOTODIIEMEHT,
dboToaTYMK, CoJiHeYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1o3h(HEeKT Ha yCTAHOBKE C IMHKOBOM TIJIACTHHOM.

NccnenoBanne 3akoHOB BHeHIHETo GhoTodddexTa.

Ceeroamos.

Conneunas 6atapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopma mo paccessHHIO o -4acTHIIL.
[Lmanerapnas mopens aroma. llocrymatel bopa. M3nyyeHwe u morjomieHue
(GOTOHOB mpU TEpexoAe aTomMa C OJHOTO YPOBHS SHEpPrud Ha Jpyrol. Bumsl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUM aTOMa BOJOPOAA.

BonnoBble cBoiicTBa yactuil. Bonnsl ae bpoina. KopnyckynspHO-BOJTHOBOM
Ty aJIi3M.

CHNOHTaHHOE U BBIHYXJEHHOE U3TyUYEHHUE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIbHbBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Llemoncmpayuu
Monens onbiTa Pezepdopa.
Ornpenenenue NJIMHBI BOJIHBI J1a3epa.
Habmronenue nuHeivyaThiX CIEKTPOB U3TyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopHvle pabonvl
HaOmronenue TuHeM4aToro cnexkTpa.
Tema 3. Amommnoe s20po
OKCHEPUMEHTBI, JOKa3bIBAIOIIME CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
panuoaktuBHOocTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paauoakTuBHOro wu3nydeHus. CpoiictBa anb(da-, Oera-, TaMma-U3ITy4YEHUS.
BinusiHue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpbiTHE TIpOTOHA W HelTpoHa. HykimonHas mopenb siapa ['eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30tormsl.
Anbda-pacnaa. DJEKTPOHHBIM M TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4eHre. 3aKOH paJrOaKTUBHOIO paclaja.
DHeprus CBA3U HYKJIOHOB B sjipe. Anepubie cuibl. JlepekT Macchl siapa.
Snepnbie peakuuu. /leneHne u CUHTES sAEp.
Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiaemMbl ¥ MEPCIIEKTHBBI
SJIEPHOM SHEPreTUKU. DKOJIOTHUYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKU.
OnemeHTapHbIe YacTULIbl. OTKPBITHE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
dynaameHTanbHble B3auMoAecTBUs. EqMHCTBO u3nieckoll KapTHHBI MHUpA.
TexHuyeckue ycTporucTBa M MPAKTUYECKOE NPUMEHEHHUE: T03UMETP, KaMepa
Buuibcona, siaepHblil peakTop, arToMHas 6oMoa.
Llemoncmpayuu
Cu€TUrK HOHM3UPYIOLIKX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTuil (TI0 TOTOBBIM (poTorpadusim).

Pa3znen 8. DiieMeHTHI aCTPOHOMMH M ACTPOPUZUKH

Dtanbl pa3BUTHs acTpoHoMuu. [IpukiiagHoe 1 MUPOBO33pEHUYECKOE 3HAUCHUE
ACTPOHOMHHU.

Bunx 3Bézmnoro neba. Co3Be3nusi, spKue 3BE3BI, ITUIAHETHI, X BUIUMOE
JIBUKEHHE.

ConnHeuHas cucrema.

Connue. Conneunast akTuBHOCTb. Mctounuk sHeprum ConHula U 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTepUCTHKHU. Jluarpamma «CHEKTpajbHbIA Kiacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM MOCIEAO0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBbY» I 3BE3]l IVIABHOM IOCJEA0BATEILHOCTH. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE MPEACTABICHU O MPOUCXOXKACHUU U 3Boonnu ConHIa U
3BE3/1. DTanbl )KU3HU 3BE3/I.

Mueunsiii Ilyte — Hama ["amaktuka. Ilonoxkenue m nBuxenune CoJiHIa B
lNanaktuke. Tumnbl ramakTuk. PaguoranakTuku u KBa3apbl. UEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmioro B3psiBa. PennkroBoe uzinydeHue.

Macmrabnas ctpyktypa Beenennoii. Meraranaktuka.

Hepeménnsie mpo6iaeMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

HaGnrogenus: HeBOOPYKEHHBIM TJIA30M C MCMOJIB30BAHMEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJIS ONpEACNICHUs MOJ0KEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be311sd CEeBEPHOro MOIYIIApUs U IPKUE 3BE3/BI.

Hab6monenus B reneckon Jlynsl, minanet, Mneunoro [lytu.

O0o01maronee NOBTOPeHUE

Ponbr ¢u3uku u acTpOHOMUM B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIbHOM M 3TUYECKON cdepax AesTeNbHOCTU YeIOBEKa, POib U MECTO (PU3MKU
¥ aCTPOHOMHH B COBPEMEHHOM Hay4yHOM KapTUHE MHUPA, POJIb GU3NUYECKON TEOPHH
B (OPMUPOBAHMU TMPEACTABICHUH O (QUINUECKOW KapTHUHE MHpPa, MECTO
bu3znyecKoil KapTUHBI MUpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H

Nzyuenne xkypca gusuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMuM MAaTEMAaTHKW,
OMOJOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nousmusi, CBA3aHHBIE C M3YYEHHUEM METOJOB HAyYHOI'O
MO3HAHUA: SIBJIEHUWE, Hay4HbId (akT, rumnoresa, Quanyeckas BeIUYUHA, 3aKOH,
Teopusi, HAOIIOZeHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelleHHE CHUCTEMBl YPAaBHEHUN, TPUTOHOMETPUUYECKHE
(GYHKIIMHM: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPbl U UX MPOEKIMU HAa OCHU KOOPJHMHAT, CI0KEHUE BEKTOPOB,
MPOU3BO/IHBIE DJIEMEHTAPHBIX (DYHKUWN, NPU3HAKUA TMOJ00USI TPEYroJIbHUKOB,
oTpezieNieHue IO MITOCKUX (GuUryp u o0bEma Tel.

Buonocus: snektpuyeckue SIBICHUS B KMBOW NpHpOJE, KoJeOaTeIbHBIC
JIBH)KCHUS B )KUBOM MPUPOJAE, ONTHUYECKUE SIBJICHUS B )KUBOW NPUPOJE, NECUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl OOpPA30BaHUS KPUCTAIMYECKONM PEHIETKH, CIEKTPAJIbHBII
aHaJN3.



l'eoepaghusi:  MarHuTHBIC TIOJIOCA 3€MJIM, 3aJI€KHM MarHUTHBIX Py,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, MPEJICKA3aHUE 3eMJICTPSCCHHUIA.

Texunonocus: NWHUAM DJEKTPONEPENay, TE€HEPATOp MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, UHAYKIMOHHAA I€4b, pajap, PaIUuONPUEMHUK, TEJIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIIMOHHBINA ammapaT, BOJIOKOHHAS OITHKA,
coJiHe4Has OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBLI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne ydeOHOro mnpenamera «Dusuka» Ha ypoOBHE CpPETHETO OOIIETo
obOpa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECHEUYUTH JOCTHXKEHHUE CICAYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS Y4eOHOTO mpeameTa « DU3nKa JOJIKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYarONMIMXCA PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3MIMEH JMYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUEHTAllUi, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJULIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBa, PAaCIIUPEHUE >KU3HEHHOTO
ONbITa U OMNBITA JIEITEIBHOCTH B MPOLIECCE PEeaTu3allid OCHOBHBIX HAIPABIICHUM
BOCIIUTATEHHOU IESITENHLHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpamIaHCKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YyYaIOUIErocst Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHITHE  TPAAUIMOHHBIX  OOIIEUYETOBEYECKUX  T'yMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEPECAX I'PAKIAHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTelbHON OpraHu3aluu;

YMEHHE B3aHMOJIEMICTBOBATH C COLMAJIbHBIMA NHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) IATPHOTHYECKOI0 BOCTIMTAHUSA:

c(hopMHUPOBAHHOCTH poccuiickon rpaKJaHCKOU UJECHTUYHOCTH,
MaTPUOTU3MA;

IEHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHUXEHUSIM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCII€ B
JESTEIbHOCTH YYEHOT0;

OCO3HaHHUE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAyIIETO;

4) 3cTeTHYeCKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOUAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyiero Gpusndeckon Hayke;



5) Tpy10BOr0 BOCIUTAHMS:

MHTEpPEC K Pa3IMUHbIM cdepaM NpodecCHOHATBLHON NeSITebHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oymyier mpodecCru 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pPa30BaHHIO U CaMOOOPa30BaHUIO B 001aCTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J1I0rM4eCcKOro BOCIMTAHMSA:

c(OpMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYpPbl, OCO3HAHHE TJ00ATbHOTO
XapakTepa 3KOJOTUYECKUX MPOooIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUN B OKPYKAKOLIEH CPEJIe HA OCHOBE
3HAHUS LEJIEH YCTOMYUBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacllMpeH’e OIbITa JEATEIbHOCTH SKOJOIMYECKOM HAINpPaBICHHOCTH Ha
OCHOBE UMEIOUIUXCSI 3HAHUM 1O (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKU;

OCO3HaHUE LIEHHOCTM HAYYHOU JEeATEIbHOCTH, TOTOBHOCTb B IIpoOLIECCE
u3ydeHus:  (U3MKA  OCYIIECTBISATh  MPOEKTHYID M HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUSA
Bba3oBble JJorunueckue aeicTBUA:
CaMOCTOSITENIbBHO  (OopMyJIUpOBaTH U aKTyaJlU3UpOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh LEIH ACATEIBHOCTH, 3a/1aBaTh MHAapaMeTPbl U KPUTEPUH HUX
JIOCTHKEHUS,
BBIABJISITh  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTpUBAEMBbIX
(bU3NYECKUX SIBICHUSAX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBbl ¢ yU4ETOM aHaM3a UMEIOIIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B ICATECIIBHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIbHOCTH;
KOOPJMHUPOBATL W BBHINOJHATH pabOTy B YCJIOBHSIX  PEABHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHe AeCTBUA:
BJIaJICTh HAYYHOH TEPMUHOJIOTHUEH, KIIOUEBBIMU MOHATHUSMHU U METOAAMHU
buznyecKoil HayKu;



BJIaJIETh HAaBBIKAMH y4eOHO-UCCIIEIOBATEIBCKOW M MPOSKTHON EATEIbHOCTH
B 00nactu (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSATEIBHOMY HOUCKY
METOJIOB peILIeHHs 3a7ad (PU3MUECKOro COAep)KaHUs, MPUMEHEHUIO Pa3TUYHbBIX
METOJIOB IMO3HAHUS;

BIAJETh BUAAMU JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUA, €r0
UHTEPIPETalluY, MPEOoOPa30BaHUI0 U MPUMEHEHHIO B Pa3IUYHBIX YYEOHBIX
CUTYallUsX, B TOM UHCJIE MPH CO3JaHUM YUeOHBIX TPOEKTOB B 001aCTU (DU3HKHY;

BBISIBIISAITh TIPUYMHHO-CIIECJICTBEHHBIE CBS3M W aKTyaJIM3HpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3y €€ pElIeHHs, HAaXOAUTh apryMEHThl Ui J10Ka3aTeJIbCTBA
CBOMX YTBEpXACHUM, 3a]1aBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh TOJYYEHHBbIE B XOJ€ pEIICHUs 3aJadydl  pe3yibTaThl,
KPUTUYECKH OIIEHHWBATH MX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (opMyIupoBaTh COOCTBEHHbIE 3aJayl B 00pa30BaTEIbHOM
JeSITEIbHOCTH, B TOM YHUCJIE€ IPU U3YYCHUH (DUBHKY;

JaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETb NEPEHOCUTh 3HAHUA TO (U3MKE B TNPAKTHUYECKYI0 00JacTh
KHU3HEJEATEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE UJIEH, TIPEIaraTh OPUTrHHAIbHbBIC TOAXOAbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

Pab6ora ¢ undgopmanmueii:

BJIa/IeTh HaBBIKAMU MOIy4YeHHS MH(OpMalnu (U3NYECKOTO COACPNKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IOWCK, aHAJN3,
CUCTEeMATHU3alMI0 W MHTEpHpeTanuio HHpOpMalmMu pa3iudHbBIX BUIOB U (popm
HpeACTaBICHHS;

OLICHHUBAThH JOCTOBEPHOCTH HH(MOPMAIIHH;

UCTOJb30BaTh  CpPEeACTBA MH(POPMALMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJOTHI B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIIMOHHBIX
3amad c coOironeHueM TpeOOBaHWMM OSPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepeXeHHs, TPaBOBBIX U AITUYECKHMX HOPM, HOPM
nH(popMaIIMOHHOM 6€301aCHOCTH;

CO3/aBaTh TEKCThl (DU3MYECKOrO COJEp)KaHUs B PA3NIUYHBIX QopmaTax c
yu€TOM HazHayeHHs] HHPOPMAIIMHU U LIeJIEBOI ayTMTOPUH, BEIOUPAsi ONTUMAJIbHYIO
(dbopMy npeacTaBIeHNS U BU3yaTH3ALHH.

KoMMyHHMKAaTHBHBIE yHUBEPCAJIbHbIC YYeOHbIe AeiicTBUS:
OCYLIECTBJISATh OOUIEHWE HAa YypoKax (U3UKK UM BO BHE-ypOUHOU
NESITENIbHOCTH;



pacro3HaBaTh NPEANOCHUIKA  KOH(GIMKTHBIX CUTyallud M CMSIr4arh
KOH(DJIUKTHI,

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BaHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMAaTh W MCIOJb30BATh NMPEUMYIIECTBA KOMAHAHOM U WHAMBUAYAIbHOU
paloThI;

BBEIOMPATh TEMATHKy W METOIbl COBMECTHBIX JACHCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YJIEHA KOJIJIEKTUBA;

NPUHAMATh UEJIM COBMECTHOM  JIESITENBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACHUCTBUS IO €€ JOCTHMKECHHUIO: COCTABJATH IUIAH JCHUCTBUU,
pacnpenensiaTh poiau ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh Pe3yJbTaTh
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKIOr0 YYaCTHMKAa KOMAaH[Ibl B
o01IMii pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

[peJlaraTb HOBBIE NPOEKThI, OLECHUBATh WJAECH C TMO3WULHUU HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh MO3UTHUBHOE CTPATETHUYECKOE TIOBEACHUE B PA3ITUYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHUBEpCAJIbHbIE y4eOHbIE 1eliCTBUSA
Camoopranu3anus:

CaMOCTOSITEJIBHO OCYIIECTBIISATh [TO3HABATENBbHYIO JEATENBHOCTh B 00JIACTH
GuU3MKK W acTPOHOMHH, BBISBISATH NPOOJIEMBbI, CTaBUTh U (HOPMYyIUPOBATH
COOCTBCHHEBIC 3aJ1a4H,

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PACUYETHBIX M KAYECTBEHHBIX
3aJ1a4, IJIaH BBINOJHEHUS IPAKTUYECKON paboThl ¢ yUETOM MMEIOILUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKHU y4yeOHOro IpeaMeTa Ha OCHOBE JIMYHBIX IMPEANOYTECHUMN;

JieNaTh OCO3HAHHBI BBIOOP, apryMeHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTh 3a pELICHMUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHHUIO HPYAMLIMA B OOJIACTH
(U3KKH, TOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IJMOLIMOHAIbHBIH HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B JIE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJAaJ€Th  HABbIKAMU  IIO3HABAaTEJIbHOM  PEQUIEKCMM KAk  OCO3HAaHMs
COBEPIIAEMBIX JCWCTBUH M MBICIHUTEIBHBIX IPOLECCOB, MX pE3yIbTaTOB MU
OCHOBAHMU;



UCTIONIb30BaTh MPUEMBI pe(hICKCHU JIJIsl OLIEHKH CUTYyaIlud, BEIOOpa BEPHOTO
peleHus;

yYMETh OIIEHUBATh PHUCKH M CBOCBPEMEHHO MPUHUMATh PEHICHHS IO HUX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W APTyMEHTHl JPYIHX TMPH aHAJINW3E Pe3yIbTaTOB
JESITEIEHOCTH,

IpPUHUMATH ce0sl, TOHNMAasi CBOM HETOCTATKU U JOCTOMHCTBA;

NpUHAMATh MOTHUBBI M apTYMEHTBl JPYTUX TPH aHAIU3€ pPe3yJIbTaToB
JESITEIbHOCTH;

MPU3HABATH CBOE MIPABO M MPABO JAPYTUX HA OIITHOKH.

B mpomecce mOCTMXEHUS TMYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CPEAHEro OOIIero o0pa3oBaHUs y OOyYaromuXcs
COBEPIICHCTBYETCS AMOIIMOHATBHBIH WUHTEIUICKT, MPEeIOoJIararo N
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOLIETO CIOCOOHOCTh MOHUMATh CBOE AYMOILIMOHAIBHOE
COCTOSTHUE, BUJIETh HAIIPABJICHUS Pa3BUTH COOCTBEHHON SMOIMOHAIBHOU CQEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHHE TNPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CHOCOOHOCTh aJanTHPOBATHCS K
AMOIMOHAILHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIIEH CTpEMJICHHE K JOCTHKCHHUIO I U
yCIIexXy, ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHE JCWCTBOBATH HMCXOHS M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOUYAOINICH CITIOCOOHOCTh TOHUMATh SMOITMOHAIIBHOE COCTOSIHUC
JIPYTUX, YYUTHIBaTh €r0 TMPH OCYIICCTBICHUH OOIICHHs, CIHOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COIMATIbHBIX HAaBBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTH BHICTPAUBATH OTHOIICHHUS
C IPYTUMHU JIFOJIBMHU, 3200TUTHCS, IPOSIBIISTH MHTEPEC U Pa3pemiaTh KOH(PIUKTHI.

ITPEJAMETHBIE PE3YJIbTATDBI

K xonmy o6yuenuss B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha IpUMEpax pojib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIFOJIEH;

YUUTBHIBaTh TPAHUIBl TNPUMEHEHMS] HM3YyUYEHHBIX (PU3MUECKUX MOAEIEH:
MaTepuajabHas TOUKa, MHEpLHUaIbHAsl CUCTEMA OTCUETa, AOCOIOTHO TBEPIOE TEIO,
UJCANbHBINA Ta3, MOJEIN CTPOCHUS I'a30B, JKUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3apsi]l IpU peleHny GU3NIECKUX 3aa4;



pacrno3HaBaTh (PU3NYECKUE SBICHMS (IIPOLECCHI) U OOBACHATH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOpPHHM CTPOEHUs BeIlecTBa U
NEKTPOAVMHAMUKHU:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  INPAMOJIMHEMHOE
JIBUKEHHE, CBOOOJHOE TMaJeHUE TeN, JBUKEHHE IO OKPYKHOCTH, HHEpIHS,
B3aumojeiicTeue Tei, aAuddy3us, OPOYHOBCKOE ABUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPIBIX TN, U3MEHEHHE 00bEMA TeJ MPU HArpeBaHUU (OXJIAXKIEHUH), TEIIOBOE
paBHOBECHE, HCIIAPEHUE, KOHICHCALWs, IUIABICHHUE, KPUCTAIUIM3ALNs, KUIICHUE,
BJIQXKHOCTh BO3/yXa, IMOBBIIIEHUE AABJICHUS ra3a PU €ro HarpeBaHUM B 3aKPBITOM
coCyne, CBA3b MEXIy DapaMeTpaMH COCTOSHMS Ta3a B  M30IPOLECCaX,
NIEKTPU3aLUs TEJl, B3AUMOJECHCTBUE 3apsJI0B;

OMUCHIBATh MEXAHUYECKOE JIBM)KEHUE, MCHOJb3ysl (PU3NUECKUE BEIUYMHBI:
KOOpJMHATa, IyTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tena, CHIa,
UMITYJIBC Te€Jla, KWHETHUYECKasi SHEPrus, IMOTEHUUAIbHAs YHEPIUs, MEXaHUYECKasl
paboTa, MexaHMYeCKas MOIIHOCTb, IPH ONUCAHHHM MPABWIBHO TPAKTOBATh
($u3NYECKU CMBICT HCIOJNBb3YEMbIX BEIMYMH, MX OOO3HAYCHHS W EIAMHHULIBI,
HaXOoAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTMMHU
BEJIMYUHAMU;

ONKCHIBaTh HM3YyYECHHbIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIEC SIBJICHUS,
UCTIONB3Ys (M3MYECKHE BEIMYUHBI: JaBICHHE Tasza, TEeMIIepaTypa, CpeaHss
KHMHETHYECKasi SHEPIUsl XaOTHYECKOIO JIBHIKEHHSI MOJIEKYJI, CPEeIHEKBaApaTHYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHssI SHeprus, paboTa rasa,
KOA(QQUIUEHT IOJIE3HOIO JEWCTBUS TEIJIOBOTO JBUIATENs; IPU ONUCAHUU
OPAaBWJIBHO TPAaKTOBAaTh (DU3MUYECKUNA CMBICT HUCIOJB3YEMBIX BEJIWYUH, UX
0003HAUeHUS W €AWHHULBI, HAXOAUTh (OPMYJBI, CBS3bIBAIOUINE JAHHYIO
(U3NYECKYIO BEIUYUHY C APYTUMHU BEJIMYHUHAM;

ONMCBIBATh U3YUYCHHBIC DJICKTPUYECKHUE CBOMCTBA BEIECTBA U DJIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCTONb3Ysl (PU3MUECKUE BEIMYMHBL: IEKTPUUYECKUU 3apsil,
AIEKTPUYECKOE T0JIE, HAPSKEHHOCTD I0JIS, IIOTEHIMAN, PA3HOCTh IMOTEHIIUAIOB;
OpU ONUCAaHUM TPABUJIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCHOIb3yEMbIX
BEJIMYMH, MX OOO3HA4YEHHs] M EIWHUIIBI, YKa3bIBaTh (DOPMYJbI, CBSI3bIBAIOLIHNE
JNaHHYIO (PU3UYECKYIO BEIMUYMHY C IPYTMMH BEJINYMHAMM;

aHAJIM3UPOBATh (PU3UUYECKHE MPOLIECCHl U SBJICHUS, UCNONb3Yys (pU3NUECKUEe
3aKOHBI U NPUHLMIBL: 3aKOH BcemupHoro tarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHMs MEXAHUYECKOW OHHEPIMM, 3aKOH COXPAHEHUS MMIIYJIbCa,
IPUHIUI CYNEPIO3UIMU CWJI, NPUHLHUI PABHOIPABUsS HWHEPLUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYK) TEOPHUIO CTPOEHHUS BELIECTBA, TIAa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOM DHEPIUU TEIJIOBOIO JBMXKECHMS MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoi, MepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHS
NEKTPUYECKOrO 3apsiaa, 3akoH KynoHa, mpu 3TOM pasinyaTh CIOBECHYIO



(GOpMYyIMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TPaHUIBI,
00J1acTH) MPUMEHUMOCTH;

OOBSCHAT, OCHOBHBIC TMPHUHIMIIBI JEHCTBUS MAIIWH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pazauyaTh YCJIOBHS HUX O€30TaCHOTO HMCIOIh30BAHUS B
MMOBCEIHEBHOM >KHU3HHU;

BBIMOJHATh HOKCIEPUMEHThl MO HCCIEAOBAHUIO (U3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM NPSIMBIX U KOCBEHHBIX H3MEPEHHH, MPH 3TOM
dbopmynupoBaTh TpobiieMy/3amadyy W THUINOTE3Y Y4YEOHOTO OSKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 NPEIJIONKEHHOTO OOOPYIOBAaHHS, MPOBOJUTH OIBIT H
(bopMyIMpPOBaTh BHIBOIBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIUYUH, MPH
3TOM BBIOMpaTh ONTHUMAJBHBIN CIIOCO0 M3MEPEHHs] M HCIOJIb30BaTh W3BECTHHIC
METO/IbI OTICHKH TOTPENTHOCTEH N3MEPECHHIA;

UCCIICIOBaTh  3aBUCUMOCTH  MEXAY  (U3NYSCKUMHU  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHM, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
¢ukcupoBaTh pe3yNbTaThl IMOJTYYEHHON 3aBUCHMOCTH (PU3MYECKHX BEIUYHUH B
BUJIE TaONHIl U TpadUKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICIOBAHHUS,

coOrofaTh mpaBwiia 0€30MacHOro TpyJAa MpU MPOBEACHUU HCCIEIOBAHUN B
pamMkKax y4eOHOTO OSKCHEPUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM M IMPOEKTHOMN
JESITEIBHOCTH C HCIIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOHCTB M Ja0OpaTOPHOTO
000pyIOBaHUS;

pemath pacuéTHBIC 3aJaydl C SIBHO 33JaHHON (U3NYECKOW MOECIBIO,
UCTIONB3YS (PU3MUecKre 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaN3a YCIIOBUS 3a/1a4M
BbIOUpaTh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOJUMbIEe NIl €€ pelIeHHs], MPOBOJUTh Pacdy€Tbl W OLEHUBATh PEATbHOCTD
MIOJTyYEHHOTO 3HAYCHHUS (PU3MUECKON BEITMYUHBL,

pelaTh KaueCTBEHHBIC 3a]]a4l: BBICTPAUBATh JIOTHUECKHA HETIPOTHBOPEUUBYIO
LEMNOYKY PACCYKAEHHUM C ONMOPOM HA HW3YyUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
buzndecKue SIBICHNUS;

UCTIOJIb30BATh Opd  pelieHud  Y4eOHBIX  33Ja4  COBPEMEHHbIE
MH(POPMAIMOHHBIE TEXHOJIOTHH /ISl IOUCKA, CTPYKTYPHUPOBAHMSI, MHTEPIPETAIIH
Y MIPEJICTaBJICHUS yUeOHOW U HAYYHO-TIOMYJISIPHOW HH(OpMAIMK, TOTy4YeHHOU 13

pa3IMYHBIX HICTOYHUKOB, KPUTHUECKH aHATM3UPOBAThH MOTyYaeMyto HH(pOpMaIIHIo;

MPUBOIUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apYOEIKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOILIECCOB OKPYKAIOIIETO MHpa, B DPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCETHEBHOW >KU3HU
i obecrieyeHust 0€30MacHOCTU MPHU OOpaIIeHUH ¢ MPUOOpaMU M TEXHUYECKUMHU



yCTpOMCTBaMH, JUIsl COXPAHEHUS 370POBbsl U COOIIOACHUSI HOPM DKOJIOTHYECKOTO
IIOBEJCHUS B OKPYIKAIOILEH Cpeae;

paboTaTh B TIpyNIE C BBIIOJHEHUEM pA3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, pPAalMOHAIBHO pACIpeneiaTh OOA3aHHOCTH MU
IUIAHUPOBATH JESITEIBHOCTh B HECTAHJAAPTHBIX CUTYyalUsX, aJ€KBATHO OLIEHUBATH
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTpPUBAEMOM POOJIEMBI.

K xonmy o6yuenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JI0JIKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha IpUMEpax pojib U MECTO (PU3UMKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B NPAKTUYECKOW NESATEIBbHOCTH JIOJIEH, LEIOCTHOCTh U E€IUHCTBO
(u3nYeCKOil KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl IMPUMEHEHMS] M3YyYEHHBIX (PU3MUECKUX MOAeIei:
TOYEUYHBIN JIEKTPUYECKUN 3apsl, JIyd CBETa, TOYEUHBbI UCTOUYHUK CBETA, sSAEpHAs
MOJieJIb aToMa, HYKJIOHHAash MOJENIb aTOMHOIO SiApa MPU PEHICHUU (PU3NIECKUX
3az1ay;

pacrno3HaBaTh (U3NYECKUE SBICHMS (IIPOLECCHI) U OOBSACHATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKN U KBAaHTOBOHM (PU3UKHU: 3JIEKTpUYECKasl IPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBHs TOKA, B3aWMOJEUCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHIYKLUWSA, JEWCTBHE MAarHUTHOIO TOJIA Ha
IPOBOJAHUK C TOKOM M JABIKYIIMKCSA 3apsijl, AJIEKTPOMAarHuWTHBIE KOJEOAHUA U
BOJIHBI, IIPSMOJIMHEMHOE pPaCIpOCTPaHEHUE CBETA, OTPAKEHHUE, IPEIOMIICHUE,
uHTepdepeHuss, AuPpakuyMs W [OJApU3aLus  CBETa, JUCIEpPCHUs CBETa,
doToanexkrpuueckuii 3¢ dext (pororddexr), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE
JIMHEWYATOro CIIEKTpa aroMa BOAOPOAA, €CTECTBEHHAas M HCKYyCCTBEHHAas
PaaMOaKTUBHOCTD;

OMUCHIBATh M3YUYECHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKUE,  DIEKTPUYECKYI0  IPOBOJMMOCTh  PAa3IUYHBIX  Cpea) W
AIIEKTPOMArHUTHBIE SIBJICHHS (TPOIECCHI), UCHONB3YS (PU3NUYECKHE BETUYHHBI:
ANEKTPUYECKUHN 3apsll, CWJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUYECKOE
COINPOTHUBIICHUE, PA3HOCTh MOTEHIUAJIOB, 3JIEKTPOJABMKYIIAs Cuia, paboTa TOKa,
WHAYKIOUS MarHUTHOTO MOJsA, cuia Ammepa, cwia JIopeHma, WHIYKTHMBHOCTB
KATYILIKH, DHEPrUs JJIEKTPUYECKOTO M MAarHUTHOTO IIOJIEW, NEpHUOJ M YacToTa
KojeOaHuil B KoJeOaTenbHOM KOHTYpe, 3apsjJ M CHJla TOKa B Tpolecce
FAPMOHMUYECKHUX DJIEKTPOMATHUTHBIX KoOJIeOaHWH, (OKYCHOE pPacCTOSHUE W
ONTHYECKasl CWJA JIMH3bl, IPU ONHUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUIL
CMBICII HCHOJb3YEMBIX BEJIWYUH, HMX OOO3HAUEHMs] M E€OUHMIIBI, YKa3blBaTh
dbopMyIbl, CBA3BIBAIOIIME JAHHYI0 (PU3WYECKYI0 BEIUYHUHY C JPYTHUMH
BEJIMYHUHAMU;



ONMUCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHUS U MPOULECCHI, HCIOIb3Ys
bu3nyeckue BEIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMIMYJbC (POTOHA, MEPUOI MOy paCaa, YHEPTUS CBSI3U
aTOMHBIX fJ€p, MPH ONHCAHWW TMPABWIBHO TPAKTOBATh (PU3UUECKHI CMBICH
UCIIOJIb3YEMbIX BEIMYHH, MX OOO3HAUCHHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSA3BIBAIOIME JIAaHHYIO (DU3UYECKYI0 BEIMYHMHY C JPYTUMU BEJIMYHHAMM,
BBIYMCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHAJIM3UPOBaATh (PU3UUECKHE MPOLIECCHl U SBICHUS, HCIONb3Yys (PU3UUecKue
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI MTOCJIEI0BATEILHOIO U NapaIeIbHOTO
COEMHEHUs TMPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH 3JEKTPOMarHUTHOM
WHIYKIWH, 3aKOH MPSMOJIMHEHOTO PaclpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXKEHHUS
CBETa, 3aKOHBI MPEJOMJICHHS CBETa, ypaBHeHUE DifHITelHa ansa gororddexra,
3aKOH COXPAHEHWS DHEPIUHU, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPaHEHUS
IIEKTPUYECKOr0 3aps/ia, 3aKOH COXpPAaHEHUs MAaccOBOr0 4ucia, NocTyiaTel bopa,
3aKOH PaJMOAKTUBHOTO pacnaja, Mpu 3TOM Pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €r0 MaTeMaTU4YeCKOe BbIpAXEHUE U YCIOBUA (IpaHMIlbl, 00JIACTH)
IPUMEHUMOCTH;

ONPEIENATh HAIIPABIECHUE BEKTOPA MHAYKIIMM MarHUTHOTO MOJIA MPOBOJHUKA
C TOKOM, cuiibl Amnepa u cuisl JlopeHua;

CTPOUTh M ONHCHIBaTH H300pa)keHHE, CO3/1aBa€MOE€ IUIOCKUM 3€pKajoM,
TOHKOMW JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI [0 HCCIEAOBAHUIO (U3MUECKUX SIBICHUU W
IPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX W3MEPEHUU: MpPU 3TOM
dbopmynupoBaTh TpoOseMy/3agady W THUMNOTE3y Y4YEOHOrOo OSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY H3 NPEAJIOKEHHOTO0 OO0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(bopMyIMpOBaTh BHIBOIBI;

OCYILIECTBJISAITh NPSIMbIE U KOCBEHHbIE U3MEpPEHUsl (PU3MUECKUX BEIIUYUH, TPU
TOM BBIOMpaTh ONTHUMAJBHBIN CIOCO0 M3MEPEHHs] M HCIOJIb30BATh W3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBATh 3aBUCUMOCTU (DU3UYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSAMBIX HM3MEpPEHUMN: MpU HTOM KOHCTPYUPOBAaTh YCTAaHOBKY, (DUKCUPOBATH
pe3yabTaThl MOTYYEHHON 3aBUCHUMOCTH (DU3MYECKHX BEJIUYHMH B BUAEC TaOIUI] U
rpadukoB, JenaTh BEIBOBI IO PE3yJIbTaTaM MUCCIIECOBAHNS;

cobmoiaTh TpaBmiIa OE30MaCHOTO TPy/a MPH MPOBEACHUH HCCICIOBAHUIN B
paMKax y4eOHOro »SKCHEpPUMEHTa, Y4YEOHO-HCCIEA0BATENLCKOW M MPOEKTHON
JEATEIbHOCTH C UCIOJb30BaHUEM H3MEPUTENBHBIX YCTPOWCTB M J1a00OpPaTOpPHOroO
000pyIOBaHUS;

pemiate pacu€THbIE 3aJayd C SBHO 3aJaHHOM (PU3UYECKOW MOJETBIO,
UCTIONB3YS (PM3MYECKUE 3aKOHBI M PUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3aauu



BBIOMPATh (PU3NYECKYIO MOJIENb, BBIIEIATh (PU3MUECKUE BETUUYMHBI U (HOPMYIIBI,
HEOOXOAUMbIEe I €€ pEelIeHHs, MPOBOJIUTh PACUEThl U OLIEHUBATh PEaIbHOCTD
MOJIY9€HHOTO 3HAYCHUS (PU3UUECKOU BEIIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a]a4M: BHICTPAUBATh JIOTMYECKU HEMTPOTUBOPEUUBYIO
LEMNOYKY PACCYKAEHHUM C ONOPOM HA HW3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh Opd  pelIeHud  Yy4eOHBIX 3a/1a4y COBPEMEHHBIE
UH(GOPMAIIMOHHbIE TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN
U TIPEJCTaBJICHUS yueOHOW U HAyYHO-MOMYJISIPHOM HH(pOpMAaIMK, TOTy4YEeHHOU 13

pPa3TUYHBIX HICTOYHUKOB, KpUTHIECKU aHATM3UPOBATH MOJTydaeMyto HHPOpMAIIUIo;

OOBSICHAT, TMPUHIUIBI JEHCTBUSL MAaIllMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3jinyaTh YCIOBHUS MX O€30MaCHOTO UCIOJIb30BaHUS B NTOBCEIHEBHOMN
KU3HU,

MPUBOJINUTH PUMEPHI BKJIaJIa POCCHICKUX U 3apPYOCKHBIX YIEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUM;

UCITI0JIb30BaTh TEOPETHUYECKUE 3HAHUS MO (M3MKE B MOBCEIHEBHOM KU3HU
U1 oOecrieueHrss 6€30MacHOCTH MpU OOpalieHuy ¢ IpudopaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 370POBbsI U COOMIOACHHUS HOPM SKOJIOTMYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CpEIE;

paboTath B TpYIINE C BBIIOJIHEHHUEM pAa3JIMYHBIX COLUAIBHBIX pOJIEH,
IUIAaHUPOBATH PabOTy TPYIIbl, PALMOHAIBHO PpACHPEAENsITh OOA3aHHOCTH M
IJJAHUPOBATh AECATEIbHOCTh B HECTAHAAPTHBIX CUTyalUsAX, AJIEKBATHO OLICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHHUE PacCMaTPUBAEMON POOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KoaunuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/m P Kontpoasnsie | IlpakTuyeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOTI'O IIO3HAHUA
1.1 ®u3uKa U METOAbl HAYYHOT'O TTO3HAHUSA 2 bubmmorexa LOK
' A ya https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pa3nen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5
HHeMatHia https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22
Hlenamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHbBI COXPAHEHHUS B MEXaHUKE 6 https://m.cdsoo.rw/7H41bET2
Hroro no pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
11 OCHOBBI MOJIEKYJIIPHO-KHUHETUYECKOU 9 1 bubnmoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41b{72
Bbubnuorexa LIOK
2 1 1
3 OCHOBBI TEPMOAMHAMHKIL 0 https://m.edsoo.ru/7f41b{72
313 ArperaTHbIe COCTOSIHHSI BEIIIECTBA. 5 bubnmoreka [JOK
' @da30BbIe NEPEXObI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Pasnea 4. JIEKTPOINMHAMUKA

Bbubnuorexa LIOK
41 DUICKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN AneKTpUUecKuii TOK. TOKU B 12 bubnmoreka [JOK
’ pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/m P Kontpoabnbie | Ilpakruyeckue (it pp )
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcbl
Paznea 1. JIEKTPOAUHAMUKA
L1 MarnuTHoe noJie. DIeKTpOMarHuTHas 1 1 3 bu6mmoreka [IOK
’ WHTYKIIAS https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbI
71 MexaHu4yecKue 1 AIEKTpOMarHuTHbIE 9 1 Bbu6mmoreka [LIOK
' KojieOaHus https://m.edsoo.ru/7f41c97¢
29 MexXaHU4ECKHE U 3JIEKTPOMATHUTHBIE 5 1 bu6muoreka [IOK
’ BOJTHBI https://m.edsoo.ru/7f41¢97¢
but6mmoreka [IOK
23 Onriia 10 3 https://m.edsoo.rw/7f41¢97¢
Hroro no pazgeny 24
Pa3znen 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OCHOBBI CIENUAIBHOM TEOPUH 4 | bub6nunoreka IIOK
' OTHOCHUTEIbHOCTH https://m.edsoo.ru/7t41c97¢c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. but6mmoreka [IOK
4.1 DJIEeMEHThI KBAHTOBOW ONTHUKH 6 hitps://m.edsoo.rw/7f41c97c
4.2 Crtpoenue atoma 4 bubmmnoreka [JOK




https://m.edsoo.ru/7f41c97¢

43

ATOMHOE sIpO

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMEeHThI aCTPOHOMHUH M acTPO(PH3UKH 7 Bubmorexa HOK
https://m.edsoo.ru/7t41c97¢c

Hroro no pasneny 7
Paznen 6. OBOBLIAIOHIEE IOBTOPEHUE

6.1 O6o0maroriee MOBTOpEHNE 4 Egpi?;ﬁ:;iifn?gﬂncwc
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
KoaunuecTBo yacoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie | IIpakTnyeckue
n/n Bcero u3y4yeHus1 | oOpasoBaTebHbIE
padoThI padoThI
pecypchbl
du3uka — HaykKa O MpUpoJIE.

1 Hayunsie MeT(Z/K bl HOBI)HaI:I){I/iI 1 bubmmorexa [IOK

ye A https://m.edsoo.ru/ff0c32¢2
OKPY’KaIOILEro MUpa
Poxw 1 mecTo pusuku B

) (hopMHUPOBAHUH COBPEMEHHOM 1 bu6muoreka [IOK
HAay4YHOU KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU NEATEIbHOCTH JIIOACH
MexaHuueckoe OBUKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHHUYECKOTO 1 bubnuotexa [JOK
nBrkeHus. llepemerenne, CKOpocCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NIPSMONMHENHOE 1 bu6muoreka [IOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPSAMOIIMHEITHOE 1 bubnuotexa [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372¢

6 CBobOogHOe maieHue. Y CKopeHue 1 bu6mmoreka [IOK
CBOOOIHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe 1BUXEHNE.

7 JIBr>KeHME MaTepUaIbHOM TOUKH MO 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Tpuniun oTHOcUTenbHOCTH [ anues. 1 bubnmoreka [JOK




WuepuuanpHbple CHCTEMBI OTCYETA.
Ilepssiit 3akoH HproToHa

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuina. [lpunnun

9 cynepno3uIny cuii. Bropoii 3akoH buGnnorexa LIOK
yIep ' P . https://m.edsoo.ru/ff0c3be8
HreroTona miist MaTepralibHON TOYKA

10 Tpetuii 3akon HeroToHa niis bubnmoreka [OK
MaTEepUAIbHBIX TOUYEK https://m.edsoo.ru/ff0c3bed
3akoH BCeMUpPHOTo TAroTeHus. Cuia

11 TSDKECTHU HepBa;[ KOCMUYECKas Bubmmorexa HOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [OK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpeaust. KorddbumuedT tpenus.

13 Cuna CEH OTI/IBJ'IeI-(Iiz/Iq:I npu BI/I)IIZGHI/II/I Bubmrotexa LIOK

P P https://m.edsoo.ru/ff0c3{76
TeJa B )KUJIKOCTH WIH rase
[TocTynarenbHOE U BpalareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoreka [IOK
MowmeHT cumsbl. [1ne4do cuibl. Y cioBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPIOTO Tela
NMnynsc MaTepuaibHOM TOYKH,

15 CUCTEMBI MaTePUATTbHBIX TOYCK. bubnmoreka [OK
NMnynbe cuibl. 3aKOH COXPaHEHUs https://m.edsoo.ru/ff0c43d6
uMmIynbsca. PeakTuBHOe IBHXKEHHE
PaGoTta 1 MOITHOCTH CHITBIL.

16 Kunernueckas sHeprusi MaTepuaibHON bubnmoreka [OK
tTouku. Teopema 06 M3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPrUuun

17 [ToreHmmansHas 3HEprusi. bubnuotexa [JOK




[TorennuanpHast 3HEPrus ynpyro
ne(GopMUPOBaHHON NPY>KUHBI.
[ToTenunanpHas sHeprus Tena BOIU3U
MOBEPXHOCTH 3E€MJTU

https://m.edsoo.ru/ff0c461a

18

HOTCHHI/IaHBHLIC 1 HEMMOTCHIIMAJIbHBIC
cuibl. CBsI3b pabOTHI
HEMOTEHUUATbHBIX CHJI C ©3MEHEHUEM
MEXaHUYECKOH SHEPTUu CUCTEMBI TEJI.
3aKOH COXpPaHECHHSI MEXaHUYECKOM
SHEeprun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c¢

19

Jlaboparophnas pabota
«HccnenoBanue cBs3U pabOTHI CHITBI C
U3MEHEHHEM MEXaHUUECKOU SHCPTHUU
TeJa Ha IPUMEPE PaCTSKCHHSI
PE3UHOBOTO KI'yTa»

20

Kontponbnas pabora mo teme
«Kunematuka. JluHamuka. 3aKOHBI
COXpAHEHHUs B MEXAHUKE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE II0JIO’KEHUSI MOJIEKYJISIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bubnunoreka IIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U
B3aUMO/ICHICTBUS YaCTHIL] BEIIECTBA.
Mopenu cTpoeHus ra3oB, ) KUIKOCTEH
1 TBEPJIBIX TEI

23

Macca monekyn. Konuyectso
Bemecta. [locrosinnast ABoraapo

24

TermnoBoe paBHoBecue. TeMreparypa
u e€ usmepenue. [llkana remneparyp




Lenscus

WNneanpueiii raz B MKT. OcHoBHOE

but6mmoreka [IOK

23 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomtoTHas TeMIepaTypa Kak Mepa

2% CpeaHeEN KHHETUYECKOM SHEPIUn bu6muoreka [IOK
JBH>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneiipona

27 3axon J/lanpToHa. ["'a30BbIe 3aKOHBI
JlabopaTtophnast pabota

7% «HccnenoBanre 3aBUCUMOCTH MEXTY
napaMeTpamu COCTOSIHUS
Pa3peKEHHOTO ra3a»

29 N3omnporneccel B uacalibHOM T'a3e U UX bubnunoreka IIOK
rpaduyecKoe mpeacTaBIcHIe https://m.edsoo.ru/ff0c570e
Buyrtpenuss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 criocoOrI e€ n3menenus. Konmnuectro bubmuoreka [IOK
TEIUIOTHI U paboTta. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPTHsl OJHOATOMHOIO UJI€aTbHOTO
raza

31 Bune! reronepenauun buGnnorexa LIOK

https://m.edsoo.ru/ff0c5c36
VY nenpHas TEINIOEMKOCTD BELIECTBA.
32 KonuuecTBo TemioTel npu bubmmorexa I1OK
. https://m.edsoo.ru/ff0c5¢36
Terionepenaye. AauadbaTHeIil mpouece

3 IIepBblil 3aKOH TEPMOAVHAMUKHU U €T0 bubnuoreka [IOK
MPUMEHEHUE K U30IPOLIECCaM https://m.edsoo.ru/ff0cSefc

34 HeobpatumocTs mporieccoB B bubnuotexa [JOK




npupoze. Bropoii 3akon
TCPMOJUHAMHKHU

https://m.edsoo.ru/ff0c6230

[Ipunuun aeiicreus u K11/ remoBoit

but6mmoreka [IOK

35
MAIIIHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KII/]
37 DKosoru4YecKue npooieMbl
TEIJIOPHEPTreTUKH
18 O6o06maromuit ypok «MosexkynspHast bubnmoreka [OK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponpHas paboTa mo Teme
39 «MOJIF;K s HESI ¢u3nka. OCHOBBI buomorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBaHue U KOHACHCALIUS. bubnmoreka [JOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AGCOIIOTHAs U OTHOCUTEIbHAS
41 BJIQXKHOCTB BO3Ayxa. HachIeHHBIN bubnnorexa LIOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
4 amopdHbIe Tena. AHU30TPOIHS bu6muoreka [IOK
CBOMCTB KpucTamuioB. XKuakue https://m.edsoo.ru/ff0c65f0
kpuctaibl. COBpeMEHHbBIE MaTepUalIbl
[InaBieHne U KpucCTaIIIU3aLMA.
P 5 bubmuoreka [IOK
43 VaennHas TeIioTa IIaBICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumarnus
but6mmoreka [IOK
44 v 0
PABHCHHE TEIIIOBOTO basarca https://m.edsoo.ru/ff0c6820
45 Onektpusanus Tea. DIEeKTPUIECKAN bubnmoreka [OK
3apsi. JBa BUa 3EKTPUUECKUX https://m.edsoo.ru/ff0c6bcc




3apsiIoB

[IpoBOHUKH, TUATEKTPUKHU U

46 TOJTYIPOBOIHUKH. 3aKOH COXPaHEHUS bubmmorexa [OK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bce
ANEKTPUIECKOTO 3apsiaa
B3aumopeiicTBue 3apsa10B. 3aKOH
47 Kynona. ToueuHslii 31eKTpu4eCcKuii Bubmmorexa HOK
‘ ' https://m.edsoo.ru/ff0c6ced
3apsiz
Hanpsox€HHOCTB 37IEKTPUIECKOTO
43 nons. [IpuHuun cynepno3unuu bu6muoreka [IOK
AJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPSHKEHHOCTH
PaboTa cwit anekTpocTaTuueckoro
49 noJist. [Torennman. Paznocts bubnnotexa LIOK
’ ’ https://m.edso0.ru/ff0c6f00
MTOTEHIINAJIOB
[TpoBOTHHUKY ¥ AUDJIEKTPUKH B
50 3npeI<T OCTaTU4ECKOM ane bubamorexa [OK
P ) https://m.edsoo.rw/ff0c7018
JusnekTpudeckasi IpOHUIIAEMOCTh
but6mmoreka [IOK
51 DnekTpoémMkocTh. Konaencaro
P A p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPTHsl 3aPSIKEHHOTO Bubmorexa HOK
' https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
53 JlaGopatopnas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMTT 1EMCTBUS U MPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMUPOBAJIHLHOTO

anmapara, CTpyHMHOI0 IIpUHTEpa.
DJIEKTpOCTaTUYECKAs 3allHTA.




3azemIIeHHUE 3IEKTPONPHOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €0
cyiiectBoBaHusA. [lIoCTOSITHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma st
ydacTka Lenu

56

[TocnenoBarenpHOE, TApaLIEIBHOE,
CMEIIaHHOE COCTMHCHHE
npoBoIHUKOB. JIaboparopHas padbota
«V3y4yeHne cMeIIaHHOTO COSINHEHUS
PE3UCTOPOB»

bubnunoreka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB JEKTPUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

bubnunoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma AJis OJIHOM (3aMKHYTO)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne D/1C uctounnka Toka u
€ro BHYTPEHHETO CONPOTUBICHHSD)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAs MPOBOAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHMOCTh
COTIPOTHUBJICHHUS METAJIIIOB OT
Temrneparypbl. CBEpXIPOBOIUMOCTb

60

DNEeKTPUYECKU TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

61

[TonynpoBOIHUKH, UX COOCTBEHHAs U
MpUMECHas MPOBOAUMOCTh. CBOICTBA
p—n-niepexoaa. [lomynpoBoHUKOBBIE
puOOpEI

bubnunoreka IIOK
https://m.edsoo.ru/ff0c84ae




DNEeKTpUUECKUN TOK B paCTBOpax 1

) pacIuiaBax 3JIEKTPOIUTOB. 1 bu6nuoreka [IOK
DJIEKTPOJIUTUYECKAS] TUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIN3
DNEeKTpUUECKUN TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U 1 bubnuotexa [{OK
HECaMOCTOSITEbHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexkTpudeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bu6muoreka [IOK
npumMmeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o06maromui ypok 1 bu6mmoreka [IOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KontponbHas pabora mo teme

66 «Qnekrpocraruka. [TocTosHHBIN | bubnmoreka [OK
3JEKTpUYEeCKUi TOK. TOokH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PesepHelii ypok. KonTponabsHas | bubnmoreka [OK
pabota o Teme "DnekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHblit ypok. O6o61maronuii ypok | bubnmoreka [OK
o temam 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO HACOB I10
I[TPOIT'PAMME

68




11 KJIACC

Kosmn4yecTBo yacoB JIeKTPOHHbIE
[
J:;n Tema ypoka Beero Kontpoabnubie | IIpakTtuyeckue i[:;:eﬂnﬂ :)lg];l:ll:::;;eeﬂbﬂble
padoThI padoThbI pecypesI
[TocTostHHBIE MATHUTHI U UX

| B3auMoOJeHcTBHEe. MarHuTHOE TI0JIE. | bubnunoreka IIOK
Bekrop marauTHON HHAYKUMH. JInHUN https://m.edso00.1ru/ff0c9778
MarHUTHON MHIYKLIUU
MaruauTtHoe 1noJie MPOBOJHHKA C

) ToKOM. OnbIT DpcTeaa. | bubnmnoreka [JOK
BzaumopeiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «3yuenue | | bubnmnoreka [JOK
MAarHUTHOTO MOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHUTHOTO TOJISI Ha
IIPOBOAHUK ¢ ToKOM. Cnia Amnepa.

4 JlaboparopHnas pabota | | bu6muoreka [IOK
«UccnenoBanue neiicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha paMKy €
TOKOM
JleficTBe MarHMTHOTO IOJIS Ha

5 JBUKYLITYIOCS 3apSKEHHYIO YaCTHILY. | Bbu6mmoteka [IOK
Cuna Jlopenna. Pabota cuisr https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas uHaykius. [lorok

6 BEKTOpa MarHUTHOM uHAyKuuu. 31C 1

WHIYKIUU. 3aKOH AJIEKTPOMArHUTHOU




uHaykuuu Papanest

Jlaboparopnas paborta
«HccnenoBanue sIBICHUSI
3JICKTPOMArHUTHOW HHTYKITHH

bubnunoreka IIOK
https://m.edsoo.ru/ff0cal 50

NHnykTUBHOCTD. SIBIIeHME
camouHaykiuu. IJIC caMOMHIYyKIIUH.
DHeprusi MarHUTHOTO TIOJIST KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE 10JIE

bubnunoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHUueckre yCTpocTBa U UX
PUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOABUTATENb,
YCKOPUTEIH 3JI€MEHTApHBIX YaCTHII,
WHAYKIMOHHAS TeYb

10

Ob6o06maromuit ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAsT HHTYKIIS)

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHTposbHast pabora 1o teme
«MarsuTHOE noJse.
DneKTpoOMarHUuTHast HHIYKLU S

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHNYECKHE
kosiebanus. ['apMoHnueckue
KosieOaHusi. YpaBHEHUE
rapMOHUYECKHX KOJICOaHUH.
[IpeBpaiienue sHeprun

bubnunoreka IIOK
https://m.edsoo.ru/ff0cat06

13

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCHMOCTH
nepuoja MajblX KoJleOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH B MacChl TPY3a»

14

Koneb6arenbublii KOHTYp. CBOOOIHBIE

but6mmoreka 1IOK
https://m.edsoo.ru/ff0cb820




SJICKTPOMArHuTHBIC KoJieOaHHs B
nacajibHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIY MEXaHUYCCKUMHU U
SJICKTPOMAarHuTHBIMHA KoJIcOaHUSIMHU

15

®opmyna TomcoHna. 3akoH
COXpaHEHHSI SHEPTUH B UICATHEHOM
KOJIe0aTeIbHOM KOHTYpE

bubnunoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenHue o0 3aTyXaONUNX
KosieOaHusAX. BbIHYXIeHHbIE
MeXaHHYECKHE KojieOanus. Pe3onanc.
BBIHYXICHHBIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHMs

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsiii Tok. CHHyCcOUAIBHBIN
IIEpPEMEHHBIN TOK. MOIIHOCTH
NEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JNEUCTBYIOIEE 3HAYCHUE CUJIBI TOKA U
HaIPSKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoactro,
nepeaayda u moTpedaeHue
IEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOrO 3BOHKA,
reHepaTopa IMEPEMEHHOTO TOKA,
JIMHUM 3JIEKTpoIepeaay

but6mmoreka 1IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKHU ITPU
IPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
JJIEKTPOIHEPT U B IOBCETHEBHOM
KHU3HU




Mexanunueckue BOJIHEI, YCJIOBUSA
pacnpoctpanenus. [leproa. CkopocTb

but6mmoreka 1IOK

21
pacIpoCTpaHEHHUS U JITTMHA BOJIHBI. https://m.edsoo.ru/ff0ccas4
[Tonepeunble ¥ TPOJOJILHBIE BOJHBI
” 3Byk. CkopocTh 3ByKa. ' poMKOCTh bu6muoreka [IOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMAarHUTHBIE BOTHBI, UX
23 cBolcTBa U ckopocTh. [1kana bubmmorexa [IOK
P ) https://m.edsoo.ru/ff0ccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHLIMIIBI paOCBSI3U U
24 TeneBueHus. Pa3Burue cpencts
cBs3U. Pagnosokamus
’5 KonTponbhas pabora «Konebanus u bubnmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssMonMHENHOE PACTIPOCTPAHEHUE
%6 CBETa B OJIHOPOJHOM Cpene. bu6muoreka [IOK
ToueuHslil UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
bubnunoreka IIOK
27 oTpaxkeHus ceera. [loctpoenue
N https://m.edsoo.ru/ff0cd4e0
n300pakeHHI B TUIOCKOM 3epKajie
IIpenominenue ceera. IlonHoe
7% BHYTpeHHee oTpaxeHnue. [IpenenbHbiit bu6muoreka [IOK
YTOJI TOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKEHUS
29 JlaGopatopHas pabota «/3mepeHue bu6nuoreka [IOK
TOKAa3aTeIs MPEITOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenune n3o00pakeHnii B bubnuotexa [JOK




nuH3e. DopMyia TOHKOM JIMH3BI.
YBenuueHue JUH3bI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas paborta

31 «HccnenoBanue CBOMCTB
M300paKCHHUM B JIMH3AX)»
Hucnepcus ceeta. CiioxKHBIN COCTaB
0 oemoro ceera. lIet. JlaboparopHas
paborta «Habmrogenue agucnepcuu
CBETa»
3 Unrepdepennus ceera. udpakuus bubnmnoreka [JOK
cera. JluppakiuronHas pemeérka https://m.edsoo.ru/ff0ced22
34 [TorepeyHOCTh CBETOBBIX BOJIH. bubnuotexa [JOK
[Honmapuszanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckre mpuOOPHI M yCTPOUCTBA U
yCIIOBUS UX 0€30MacHOr0 NPUMEHEHUS
['paHuIIBl TPUMEHUMOCTH
36 KJIaCCHYEeCKOW MeXaHUuKU. [locTynaTel bubnmnoreka [JOK
CielIMaIbHON TEOPUU https:/m.edso0.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCUTENBHOCTH OTHOBPEMEHHOCTH.
37 3amesieHue BpEMEHH U COKpaIlEHUE Bubmorexa HOK
P P https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHEPrusi ¥ UMITYJIbC PEISTUBUCTCKOM
38 gacTULbl. CBSI3b MAacCCEI C DHEPTUEH U bubnnotexa LIOK
) p https://m.edsoo.ru/ff0cfc68
UMITYJIBCOM. DHEPTHUs MOKOS
KonTtponbnas pabota «OnTuka.
39 OCHOBEI CEIIHATIBHON TEOPHUH bubnnorexa LIOK
P https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIIBHOCTH»




®otonsl. Dopmyna [Inanka. DHeprus

but6mmoreka [IOK

40
U UMITYJIEC (POTOHA https://m.edsoo.ru/ff0cfe16
OTKpBITHE U HCCICAOBAHUE
P A bubmuoreka [IOK
41 dororddekra. OnpiTor A. T'.
https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl hoTodrpdekra. YpaBHeHHE
42 OiHmTeHa 1715 hoTodddexra bubamorexa [OK
. ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddexra
Jasnenne ceera. OnbiTol I1. H.
43 JleGeneBa. XuMHuuecKoe IeiCcTBIE bubmorexa LHOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
MPaKTUYECKOE MPUMEHEHHE:
44
doToreMeHT, POTONATUHK,
COJIHEUHas OaTapesi, CBETOIHO/T
45 Pemenue 3aa4 mo teMe «J€MEHTBI bubmoreka [IOK
KBAHTOBOM OITHUKH)) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHna. OnBITEI
46 Pesepdopna o paccesHuo 0-4acTu bubamorexa [OK
POOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mozeb aTOMa
bubnunoreka IIOK
47 IT b
OCTYTIATRL Hopa https://m.edsoo.ru/ff0d0afa
W3nydenne u noriouieHre OTOHOB
48 I I/I};Iqe exojie aTOM:Ic 0 HO?O OBHA bubmmorexa [IOK
P Pexoa o 8 P https://m.edsoo.ru/ff0d0afa
SHEPruu Ha apyroil. Buasl cnekTpos
BomHoBEIE cBoMicTBa yacTuIl. BOJIHBI
. but6mmoreka 1IOK
49 ne bpoius. KopryckynsipHo-

BOJIHOBOM yanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0cal




BBIHY>KACHHOC U3JTYyUCHUC

50

OTKpbITHE PAIMOAKTUBHOCTU. OMBITHI
Pesepdopaa o onpeneneHnio cocraBa
PaAMOAKTUBHOTO U3TyUECHUS

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

51

CgoiicTBa anbda-, 6eTa-, raMmma-
u3ny4yeHus. Bnusaaue
PaAMOAaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKpBITHE MPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacmna.
DIIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['aMma-u3inydeHue

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI3U HYKJIOHOB B SIJIpE.

S nepHblie peakuuu. A nepHbii
peaktop. [IpoOiaembl, MepCeKTUBHI,
DKOJIOTUYECKHUE aCIIEKTHI SIACPHOU
SHEPIreTUKHU

but6mmoreka 1IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULlbl. OTKpBITHE
no3uTpoHa. MeToibl HaOMIOACHUS U
perucTpauu 3J1eMeHTapHbIX YaCTHII.
Kpyrislii cton «@yHaaMeHTalIbHbIE
B3auMoiercTBUsI. ENUHCTBO
buznyecKoil KapTUHBI MUPA»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro Heba. Co3Be3nus,
SIpKHE 3BE3]1bI, TUTAHETHI, HX BUIUMOE
nemxenne. ConHeyHas CUCTEMA

56

Comune. ComHeunass akTUBHOCTD.
Nctounuk sneprun CoJiHIa U 3BE3]T




57

3BE3bI, X OCHOBHEIE
XapaKTEePUCTUKU. 3BE3/bI TIaBHOM
nocine0BaTelbHOCTU. BHyTpeHHee
ctpoenue 38€371. CoBpeMeHHbIE
MPEJICTaBICHUS O IPOUCXOKICHUH U
sBostonuu CoJHIA U 3BE3]T

58

Muneunsiii [Tyt — Hama ["anaktuka.
Ilonoxenue u JABUXCHUC COJIHI_[a B
lNanaktuxke. ['anaktuku. Y€pHbIe
JBIPBI B AIpax TajJakTUK

59

Bcenennas. Paz0eranue ranakTuk.
Teopust bosbiioro B3peIBa.
PenukroBoe n3nyyeHue.
Meraranaktvka

60

Hepemenusie mpo6ieMbl aCTPOHOMUHT

61

KoHnTtposbHas paboTta « 37eMEHTHI
ACTPOHOMHMH U acTPOUZUKI»

62

O6o06matomuii ypok. Posb pusuku u
aCTPOHOMHUHU B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOMN 1
ITHYECKOH cepax NesaTeTbHOCTH
YyeJI0BeKa

63

O6o6mmarmuii ypok. Pois u Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAyYHOM KapTUHE MUpPA

64

O6o06maromuii ypok. Posb
buszndecKkoit Teopun B PopMUpPOBAHUHT
npecTaBiIeHu 0 PU3NIECKO
KapTHHE MUpa




Ob6o06maromuit ypok. Mecto
(bu3MYEeCcKO KapTUHBI MUpa B 0011IEM

65 1
PAIy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJCTABICHUN O IPUPOJIE

66 PesepBHbIi ypok. MarHutHOE 1oJe. 1
DNeKTpOMarHuTHAsE MHAYKIIHS
PesepBubIil ypok. OnTrka. OCHOBBI

67 CIielraJIbHON TeoOpUun 1
OTHOCUTEJIbHOCTHU
Pesepnsrii ypok. KBanToBas ¢usuka.

68 DNEeMEHTHl aCTPOHOMUU U 1 Bubmmorexa HOK

https://m.edsoo.ru/ff0d1784
acTpou3UKu
OBILIEE KOJIMYECTBO YHACOB I10 68

I[TPOIT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU
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