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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢uszuke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIlero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOM MporpaMMsl, npenactaBieHHbIX B OI'OC
COO, a Takxke ¢ yuéroM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUUU TpenojaBanus yyeOHoro npeamera «Pusmka» B 00Opa3oBaTeIbHBIX
Oopra"usanusax Poccniickon denepanun, peanu3yommux OCHOBHBIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalPpEAMETHBIM pe3yJbTaTaM
oOy4eHHs, a TaKXKe YYUTHIBAET HEOOXOAMMOCTb peaU3aluu MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-HAy4YHbIMH Yy4YE€OHbIMU mHpeaMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE L€ M3y4YeHUs (PU3MKUA HAa YPOBHE CPEAHEro OOLIEro
oOpa3oBaHUsl, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeJMeTHbIe, TpeIMEeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3uke BKIIOYAET:

e IUIAHMPYEMBIE pe3yJIbTaThl OCBOCHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00yUYEHUS;

e cogepxaHnue yueOHoro npeamera «dusukay mno rogam o0ydeHus.

®du3nka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpy:xaromiemM mupe. LIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOIUT
JUI €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAeNsieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, ITOJIy4YEHUS] HOBBIX MAaTe€pHaJOB C 3aJaHHBIMHA CBOMCTBAMU M APYIHX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOM BKJIAaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MUpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN MPUMEHSTH
HAy4YHbI METOJI MO3HAHUS PU BBIOJIHEHUHU UMH YYEOHBIX HCCIIEJOBAaHUMN.

B ocHoBy kypca ¢usukm s YpOBHSL CpEIHEro o0Ommero oOpa3oBaHUS
NOJIOXKEH pAX HUACH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak MPHUHLHIBI €0
MIOCTPOCHHS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HEW MaTepual Kypca (pU3uKH
o0beuHEH BOKpYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIsSeTCA
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noue.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanosiara€T HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMANAa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHS
bu3ukn ¢ pa3BuTMEM OOIIECTBa, a TakkKe C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMaMu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusukum mpegmnosiaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »sxonocuzayuu peanusyeTcss TOCPEIACTBOM BBEJCHUS JJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKkXe 00CYyXKIACHUs
npo6JieM palroOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3WKM Ha ypOBHE CPETHEro OOIIEro
oOpa3oBaHus sBISAIOTCS (pusmdeckue Teopuu (HopMHUpPOBaHHUE MPEICTABICHUN O
CTPYKTypE MOCTPOEHUS (PU3HMUECKON TEOpHH, poiau (GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O MPUPOJE, TpaHUIIAX
NPUMEHUMOCTH TEOpPHM, JJisI OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CuCTeMHO-eSTENbHOCTHBIN TOJIX0/ B Kypce (DU3UKU peanu3yeTcsl Mpexkae
BCETO 3a CU€T OpraHMU3allud HKCIEPUMEHTATBLHON AESITEIBbHOCTH O0yYarolnuXcCs.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB M J1A0OpaTOpHBIX padoT,
KOTOpBIE B MIporpamMme 1o (usuke oObeIUMHEHBI B OOMIMN CITHMCOK YYCHUYCCKHUX
pakTUYeCKUX paboT. BhifeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOJAUMBIX JUISI KOHTPOJIE W OICHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
0o0pa3oBaTeNpHOTO TMpolecca HUCXOAS M3 OCOOEGHHOCTEW IUTAHUPOBAHHS U
ocHameHuss kaOuHera Qusmku. Ilpu dsToM  oOecmeyuBaeTcs  OBJIAJCHUC
0o0y4YaronMMuUCs yMEHUSIMU TPOBOJIUTh KOCBEHHBIE H3MEPEHHS, HCCIIETOBAHUS
3aBUCUMOCTEN (DU3UUECKUX BEJIUYMH M TIOCTAHOBKY OINBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME YAENSIETCS PEUICHUIO PACUYETHBIX M KadeCTBEHHBIX
3aaad. [Ipu 3TOM 1 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 33/1a4d C SIBHO
3a/laHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSTh U3yUEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pa3HbIX pa3zenoB. [ KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
0OBsSCHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKpPYIKaroImIeh
XKU3HU, TpeOyromue BbIOOpa (PU3MUECKONM MOJAENU JUIsl CUTYyalluu MPaKTUKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecleYeHHI0 ydeOHOro mpoliecca 0a30BbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeaHEro o0Iero oopa3oBaHus IOHKEH U3Y4aThbCsl B YCIOBUAX
IpeIMETHOrO0 KaOWHeTa (PUM3MKM WIA B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4HOro Iukia. B kaOunere (Qu3MKM HOMKHO OBITH
HeoOxonuMoe J1labopaTopHOe OO0OpYyAOBaHME JJI BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3HKe YYCHHYECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
00opyoBaHueE.

JlemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECMEeYMBaeT IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpALUWA s
UCCJICIOBAaHMUSI ~ M3y4YaeMbIX  SBIICHUH ¥  MPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX TMPAKTHUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOecreunBaeTcsi B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOydJarommxcs. TeMaTHudecKre KOMIUICKTBI
71a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU 1EJISIMU U3Y4YEeHHS (PU3UKHU B 00111eM 00pa30BAHUHU SIBIISIIOTCS:

e (GopMHpOBaHHE HWHTEpPECa W CTPEMIICHHSI OOYYaIOIUXCS K HAyYHOMY
W3YUYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIICKTYAIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEJICTABICHUNA O HAYYHOM METOJIe MO3HAHUS U (DOPMUPOBAHKE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYXKAIOLIUM SIBJICHUSM;

e (OpMHpPOBAHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

e (¢dopMHpOBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3HUecKuX 3HAaHUHM U HAYYHBIX JJOKA3aTENbCTB;

e (dopMHpOBaHHUE TPEACTABICHUN O PO (HU3UKU IS Pa3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHre 3TUX leleld 00eCreynuBaeTCsl PEIICHUEM CIIEAYIOMUX 3a/1a4d B

nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:



e TpHOOpPETeHHEe  CHUCTeMbl  3HaHMM 00  0o0mmMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PHU3UKH;

e (GopMHpOBaHHE YMEHUN TNPUMEHITh TEOPETHUYECKUE 3HAHUSA IS
OoOBbsACHEHMs] (PU3NYECKUX SBICHUW B TPUPOAE U I TPUHITHUS
MPAKTUYECKUX PEIICHUH B MMOBCEIHEBHOMN KU3HMU;

e OCBOCHHME CIOCOOOB PEIICHHS pa3IMYHbIX 3a7ady C SIBHO 3aJaHHOU
dusnyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3JlaHne (PU3MIECKON MOJICIH, aJICKBATHOM YCIIOBUSM 3aJ1a4H;

e TIOHMMaHWE (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOIILYIO
cpeny;

e OBJAJICHUE METOJAMH CAMOCTOSATEIIbHOTO IUIAHUPOBAHUSA U IMPOBEICHUS
bu3HUeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMaIiy,
ornpeereHus: JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJibTaTa;

e CO3JaHMUE YCIOBUHU JUIsl pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wusydenune ¢usuku (6a30BbII ypOBEHBb) HAa YPOBHE CPETHETO OOIIETO
obpazoBanus otBoguTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEI0), B
11 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiit B mporpamme 1o (U3MKE TMEpEeUeHb JIa0OPaTOPHBIX U
MPAKTUYECKUX pPalbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeleHUusT J1abOpPaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAUBHUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka o mpupone. HayuyHble METOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJKCnepuMeHTa M TEOPUM B IPOLECCE IO3HAHUS IPUPOJBIL.
DKCHEpPUMEHT B (PUBHKE.

MopenupoBanue (pu3MyecKux SBJICHUM M TpolieccoB. HayuHble THIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHuIIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MHpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOTO JBUKEHMS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHUE MaTepuajbHOM TOUKH, UX MPOEKIMH HAa OCHU CUCTEMbl KOOPJUHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJIMHEHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, IYTH M HEpPEeMEUICHUs
MaTepuagIbHON TOYKU OT BPEMEHH.

CBoOosiHOE TIafieHue. Y CKOpeHue CBOOOHOTO MaIeHHUS.

KpuBonunennoe  nBuxkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA IO
OKPY>KHOCTH C OCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuon u yactora obpanieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHu4yeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC MTepeavn.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTFOCTPALUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM NPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTy pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTAMH, MPOMJECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBUKEHUS IAPHUKA B BA3KOMN KUIAKOCTH.

N3yuenune aBuxeHus Tena, OPOMICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOoCcTH  ['anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUIs MaTepUaIbHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

Cwuia ynipyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKonbxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHHUS U cuiia TpeHus nokos. KoadduimenT tpenus.
Cuna conpoTUBIICHUSA NPU ABUKEHUU Te€Ja B )KUJKOCTH WJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIIA.

TexHuyeckre yCTpPOMCTBA M MNPAKTUUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CroxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Nzyuenune aBuxeHus: Opycka 1o HakJIOHHOM MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaliii.

HccnenoBanne yclOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc MarepuanbHOM TOYKM (TeNa), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCA.
PeakTuBHOE NBHXKEHHE.

Pabora cusnbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM To4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nehopMupoBaHHOM  TpykuHBI.  [loTeHnManbHast  2HEprust Tena  BOIU3U
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHUEM MEXAaHMYECKON JHEPrUHM CHCTEMBI TElL
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE. BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M 0OOPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3yueHnre abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUr
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Paszpnes 3. MosekyasipHas (pu3uka 1 TEPpMOAUHAMHUKA
Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopul
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKEHHUS U
B3aWMOJICMCTBUSL YaCTUI] BElIECTBA. MoJAenu CTPOCHUS Ta30B, XKUJKOCTEU H
TBEPJIBIX TEN U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ uaMmepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHEN KWHETHMYECKOM DSHEPrMU TEIUIOBOTO JBWXKEHMsA dvacTull rasa. [llkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B MACANbHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BElIeCTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUM.

OmnbIThl 10 TP PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopens, HIuTFoCTpUpyonas Mpupoay JaBICHHUS ra3a Ha CTEHKU COCYya.

OneITEl, WUTIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJIECAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIoco0b!I €€ n3meHeHus. KonuuecTBo TemnoTsl U pabota. BHyTpeHHsis
DHEpPrus  OJAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temulonepenavu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEITIOTH NpH TEIIONEepeaaye.

[lonsiTue 00 aauabatHoM mporecce. llepBblid 3aKOH TEPMOJAMHAMHUKH.
[IpumeHenne mepBOro 3akoHa TEPMOAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon TepmoamHaMuky. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBI ~ AE€WCTBUS — TEIUIOBBIX  MAlIUH.
[Ipeobpa3oBanus SHEPruu B TEIUIOBBIX MamuHaX. KoadduiueHT mone3Horo
nericTBusl TeruioBord MamuHbl. [lukin KapHo um ero kodpduumMeHT moie3HOro
NEUCTBHUA. DKOJIOTHUECKHE MPOOJIEMbI TETUIOIHEPTETHUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpPruM Teja MpPU COBEPIICHHH pPadOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUIECOAEMOHCTPALINS).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphl) Teja Ipy Tersionepeaye.

OnpiT 1Mo aanabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoi TypOWHBI, JBUTATENSI BHYTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJSL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne yaenpHON TEMIIOEMKOCTH.

Tema 3. Acpecammnivie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcauus. Vcnapenue u kumneHue. AOGCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3ayXa. HacblmieHHbId map. YjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHble Marepuaibl. [lnaBienuwe u
KpucTayi3aius. Y aeibHas Tersiora miasienus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

TexHruueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOJYyUYEHUS COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM JTaBJICHUMU.

Crioco6b! U3MEpPEHUSs BIIAKHOCTH.

HaGnronenue HarpeBanust v MiiaBJieHUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmuusie padomul

N3mepeHrie OTHOCUTENIBHON BIAaXHOCTH BO3/1yXa.

Pa3znen 4. JDiaeKTpoaMHAMMKA
Tema 1. dnekmpocmamuxa
OnekTpu3anus Ten. ONEKTpUYEecKud 3apsan. JIBa BuAAa 3IEKTPUYECKHX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKUA W MOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil aneKTpUYecKuil 3aps.
Onekrpuueckoe mnone. Hanpspk€HHocTe  dnekTpuueckoro moisd.  [IpuHnumn



CYIIEPIIO3ULINMN DJIEKTPUUECKUX TOJIeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Pabora cun  anektpocratmdyeckoro  mosis.  [loreHuman.  PasHoOCTh
MOTECHIMANOB. [IpOBOAHMKM © JUANEKTPUKH B DIEKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHULIAEMOCTb.

DnekTpoéMKkocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHIAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckrue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTATHUECKasl 3allluTa, 3a3e€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U NPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBACHUMOCTBb  DJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMHU U IUAIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeNbHOE, CMEIIIAHHOE COETMHEHUE IPOBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpUuyecKoi nenu. KopoTkoe 3aMbIKaHuE.

DJIEKTpOHHAasT  MPOBOAUMOCTh  TBEPHABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas " MIpUMECHAas MPOBOJIMMOCTb
oJIynpoBOgHUKOB. CBOMCTBaA p—n-niepexoa. [TomynmpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN TTOTIEPEYHOT0 CEUYEHUsS U MaTepuaa.

CmenianHoe COeIMHEHNE MPOBOJHUKOB.

[IpssMoe wW3MepeHHne dIEKTPOABMXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydenune cMEmaHHOro COEINHEHUS PEZUCTOPOB.

N3MepeHne 351eKTpOABUKYIIEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymIecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OHMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QYHKIHA,
napabona, runepbosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TeII000MEH KUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHNE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH WU



ra3oB, 3JIEKTPHUYECKHE CBOMCTBA METAJUIOB, B3JEKTPOIUTHUYECKAs AUCCOLMALINS,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIMHUKHA, HCMOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJIE HaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE BJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBI MIPUHTED, AIEKTPOHArpPEBATEIbHbBIC pUOOPHI,
AIEKTPOOCBETUTEBbHBIE MPUOOPHI, raJbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKUUS

[ToctostHHble  MarHuThl.  B3anMoOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOW HHAYKUMHU. lIpuHoun cyneprnosuuuu
MAarHuTHBIX TMOJed. JINHMM MarHUTHOM MHAYKUMU. KapThHa JAWMHWUNA MarHUTHOU
VHYKIWAH NOJISI TOCTOSIHHBIX MarHuTOB.

MarauTHOe TMOJ€ MPOBOJHMKA C TOKOM. KapTmHa InHMHUNA WHAYKIHU
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJHUKA, KATyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MO1yJib U HaIlPaBJICHUE.

Cuna Jlopeniia, e€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenria.

SIBneHne 3NEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BekTOpa MAarHUTHOM
WHIYKIWAHA. OJIEKTPOABIKYILAS CHJIA HWHAYKUHAH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe nanexktpuueckoe Tmosie. ODIEKTPOJBIXKYILIAs Cula HHIYKIUU B
IIPOBOJIHUKE, IBHKYIIEMCS ITOCTYIIATENIBHO B OJJHOPOAHOM MArHUTHOM II0JIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS — CHJA
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTapPHBIX
YaCTHL, UHIYKIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Henctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHUTHON MHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBUKYILIEH CHIJIBI MHAYKUIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOIrO MOTOKA.

SIBrieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nelcTBUsI HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pasnen 5. KosieOanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONE€0AHUSA

KonebarensHast  cucrtema. CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
IMapmonnyeckue konedanus. Ilepuoa, wacrtora, ammumryga v (aza KoneOaHUM.
[IpyxxuHHBI MaATHUK. MaTeMaTU4eCKUN MaATHUK. Y PAaBHEHUE TAPMOHUYECKUX
kosneb6anwuii. [IpeBpareHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJieOaHUSI B
UJCAIbHOM KOJI€OATeIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrHH B UJCAIBHOM KO0JIeOaTeIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyXIeHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJeOaHuUs.

[lepemennpiii  TOK. CUHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE IEKTPUUECKON
SHEPruu. DKOJIOTMUECKUE PUCKHU TNPHU MPOU3BOJACTBE AeKTposHepruu. KynpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHON KU3HU.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTponepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB0OOOAHBIE AIEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUM PE3UCTOpa, KaTyUIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPAa.

Mopens TMHUY NEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HccnenoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENH W3 ITOCIEA0BATENBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUNHbIE 6OJIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Ckopoctsb
pacnpocTpaHeHHsi W JJMHA BOJHBL llomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTepdepentus u nudpaxiiys MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMJICHHUE, MOoJsipu3anus, Tudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[ITkaya 37€KTPOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUA. Paqnookaus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
VHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTUKAa B TEXHUKE WM MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpoOCTPaHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecst Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U peTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepeHnu 1 audpakiiiu MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW M
YaCTOTOM KOJIeOaHMIA.



Uccnenosanue CBOWICTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHUE, Moiaspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. I[IpsMonnMHENWHOE pPacHpOCTpaHEHUWE CBETa B
oqHOpOaHOM cpene. JIyd cBera. TOYECUHBINM UCTOYHUK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. LBer.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosITHUE M ONTHYECKas CHjia TOHKOW JuH3blL. IlocTpoeHue u3oOpaxeHUil B
coOuparomux U paccenBaromux JuH3ax. Dopmynia TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JTaBaeMo€ JTUH30M.

[Ipenensl npUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Wurepdepennuss cera. KorepeHTHble HCTOYHUKH.
YcaoBuss HaOMOMEHUS MaKCUMyMOB W MHHHMYMOB B WHTEphEpPEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemeéTka. YcIoBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH TAJCHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IIPUMEHEHHUE: OYKH, JIyIIa,
doToamnmapaT, NPOEKIIMOHHBINA armapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHeiHOE pPacIpOCTPaHEHUE, OTPAXKEHHE U IIPEIOMIICHHE CBETA.
OnTtuyeckue MpuOOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanne CBONCTB U300paKeHUI B JTMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIA.

Habmonenune narepdepeHnm cBera.

Habmronenue nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[TomyyeHne cekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenue cnekTpa ¢ MOMOIIBI0 TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



H3mepenune nokaszaresns npeaoMICHUs CTEKIIA.
HccnenoBanue cBONCTB M300paKEHUH B JTMH3AX.
Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIbHON TEOPHH OTHOCHUTEJILHOCTH

['panubr IIPUMEHUMOCTH KJIaCCUYECKOM MEXaHUKH. [TocTynatsl
CIICIMATIbHOM TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHIIITEIHA.

OTHOCUTENTBHOCTh OJITHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHHM U COKpaIlleHUE
JUTAHBIL.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsI3p MacCChl C DHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbL. DHEPTU
MTOKOSI.

Pasznen 7. KanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u sHEeprun GOTOHA C €70 YACTOTON. DHEPTUS
U UMITYJIbC (POTOHA.

OtkpsiTe U uccienoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotoaddexra. YpaBuenue DuHmTeitHa 11t poTodpdexra. «KpacHas rpaHunar
dboToaddexra.

JlaBnenue cBera. OnbiTol I1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YCTpONCTBA M MPAKTHUUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(doToaaTUMK, CoTHEYHAas Oarapes, CBETOANO/I.

Jlemoncmpayuu

dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeIHET0 GhoTodddexra.

Cseroaunon.

Conneudnas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHUIO 0 -HaCTHIL.
[ImanerapHas Mozens aroma. Iloctynatel bopa. M3nydenue u morsiomieHue
(OTOHOB MpU MEpPexo/e aToMa C OJHOIO YPOBHS 3HEPrUM Ha Jpyroil. Buubl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTHH aToMa BOAOPO/IA.

BonnoBele cBoiicTBa yactul. Bosnsel e bpoinsa. KopyckynsspHO-BOJIHOBOM
yaJTu3M.

CHoHTaHHOE U BBIHYXIEHHOE U3JIyUYEHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habmnronenue muHeHyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpOeHMs sApa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTuBHOTO u3inydeHusi. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHs.
BrnusiHne paguoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  Mozens — saapa
I'eiizen6epra—Banenko. 3apsan sapa. MaccoBoe uucio sjipa. M30Torbl.

Anbda-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jleext macchl sapa.

SAnepusle peakuun. /lenenue u CUHTE3 AIEp.

Anepnsnii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TIEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTtonbl HaOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

dynaameHnTanbHble B3auMoAecTBU. EQMHCTBO (pr3nueckoit KapTUHBI MHpa.

TexHnueckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHblii peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CYE€TYMK MOHU3BUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTull (110 roTOBbIM (hoTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPUZNKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qusi, sSpKUe 3BE3MBI, IUIAHETBI, UX BUIAMMOE
JIBHOKEHHE.

ConHeuHas cucTeMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajIbHbIA Kiacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJICIOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW MOCJENA0BaTEIbHOCTU. BHYyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii [TyTte — nama T'anaktuka. [lonoxenune u aBuxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapsl. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa060ma. Pazberanue raiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HabitoieHus: HEBOOPYKEHHBIM IJ1a30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONpeeNeHus MOJOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpPHOro MOJIylIapus U IpKHUeE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NedaTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOW KapTHHE MUpPA, pOJib PU3NIECKON TeOpUn
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (DUINYECKON KapTHHE MHpPA, MECTO
(u3nyecKkoil KapTUHBI MHpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUI O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTUKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUU.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3smyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIh, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMBbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIMH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTmpe/eNeHIe TIONIAIN IIIOCKUX GUTyp U 00bhEMa Tell.

buonocus: »nekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JNBWKEHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJIEHUS B KUBOW NPUPOAE, ACHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPHUCTAUIMYECKOM PpEHETKH, CHEKTPaJbHbIN
aHaIN3.



leoepaghus:  MarHuTHBIC TIOMIOCA 3E€MJIM, 3aJ€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICCHUI.

Texnonocusa: JHWHUWA DIIEKTPOIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHAA I€Yb, paaap, PaaAUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
oOpazoBaHus (0a30BbIM YypPOBEHb) JOJKHO OOECHEUUTHh JTOCTUXKEHHUE CIIECIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OTBITA U OMbBITA JEATEILHOCTH B MPOIECCE peaiu3allui OCHOBHBIX HANpaBICHUMN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKTAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO UYJIeHa POCCHUUMCKOTO  OOIIECTBA;IPUHATUE  TPAJAUIIMOHHBIX
00I1I€eUETTIOBEYECKUX  TyMAHUCTHUUYECKUX U JEMOKPATHUYECKUX  IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO [I€ITEIBHOCTh B MHTEpEcax TIPakIaHCKOIO
oO1ecTna, y4acTBOBATh B CaMOYIIPaBJICHUU B obOpa3zoBaTeIbpHON
OpraHu3allui;yMEHUE B3aUMOJICCTBOBATh C COIMAJIBHBIMH WHCTHUTYTaMU B
COOTBETCTBUM C MX (PYHKIHMSIMU U HA3HAYEHHUEM;TOTOBHOCTh K T'yMaHUTApHOU W
BOJIOHTEPCKOU AESATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHUICKOM rpaX1aHCKOMN WJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHONIIEHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHXKECHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U 1IEHHOCTH, B TOM YHUCJIC B
NEATEeNIbHOCTH YYE€HOTI0;0CO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTONYMBOIO
Oyymero;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOUYAsl 3CTETUKY HAYYHOI'O TBOPUECTBA,
npucyiero Gpusnueckon Hayke;

5) TpyA0BOIr0 BOCIIUTAHMSA:



MHTEPEC K pa3IUuyHbIM cdepaMm npodhecCHOHANBHOU JeATEILHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (PM3UKON M TEXHUKOM, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPAa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh 3KOJIOTHYECKOW KYJIbTYPhI, OCO3HAaHUE TJI00aTBHOTO
XapaKTepa 3KOJOTHUECKUX MPOoOJIeM; IIaHUPOBAaHUE U OCYIIECTBICHUE JICHCTBUN
B OKDPYXKAIOIIEW Cpele Ha OCHOBE 3HAHUA LEJIEd YCTOMYMBOIO pPa3BUTHUA
YeJI0BEUYECTBA;

pacUIMpEeHHUE OMbITa JEATEIbHOCTH SKOJOTMYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUs  (U3UYECKOM  HAYKH;0CO3HAHWE IIEHHOCTH  HAy4YHOU
NEeSTEeNbHOCTH, TOTOBHOCTH B TIpollecce U3y4eHUs (PU3MKU OCYIIECTBIATH
MPOCKTHYIO M HCCIICIOBATENBCKYIO JACATEIHPHOCTh HHINBHIYATHHO U B TPYIIIIC.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE HeiiCTBUSA
ba3oBble 1ornyeckue aAeiicTBM:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTh W aAKTyaJlU3upoBaTh  Mpoliiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LEJNH JEITEIbHOCTH, 3aJaBaTh NapaMEeTPbl W KPUTEPUU UX
JOCTHKECHUS;BBIABJIAAT 3aKOHOMEPHOCTA M MPOTHBOPEYUS B PACCMATPUBAEMBIX
bu3nuecKkux SBIEHUSX; pa3palaThiBaTh IUIAH PEUICHUS MPOOJIEMbl C Y4ETOM
aHAJIN3a HMMEIOUIMXCA MATePUAIBHBIX W HEMAaTEpUAIBHBIX PECYPCOB;BHOCUTH
KOPPEKTUBBI B JIESITEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJILTATOB LEISM,
OLICHMBATh PUCKU MOCIEACTBUN NEATEIBHOCTH; KOOPJAUHUPOBATH W BBIOIHSATH
paboTy B YCIOBHUSIX pEabHOTO, BHUPTYaIbHOTO W  KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;pAa3BUBaTh KPEATUBHOE MBIIUIEHUE TPU PEIICHUH >KU3HEHHBIX
npooseMm.

ba3oBble uccienoBare/ibCKue 1eiCTBUA:

BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOYEBBIMU IOHATHUSMH U METOAAMHU
(bu3nuecKoil HayKH;BIaI€Th HABbIKAMU YyUE€OHO-UCCIE0BATEIILCKON U MPOEKTHOMN
NEeSATEeNbHOCTH B 00MacTH  (PU3MKH, CIOCOOHOCTbIO M TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY TOMCKY METOJOB pelleHus 3aaad (U3NYECKOro CoJepKaHus,
MIPUMEHEHHUIO PA3JINYHBIX METOJIOB NO3HAHUS,



BJIAJECTh BHJIAMHM JEATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALNY, MPEOOPa3OBAHUIO U MPUMEHEHHIO B pPa3iIMYHbIX Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TPU CO3/aHUH YUEOHBIX MPOEKTOB B 001acTH (PU3UKH;
BBISIBJISITh IPUYMHHO-CIIEJICTBEHHBIE CBA3U U AKTYaJIM3UPOBATH 33]a4y, BbIIBUTaTh
rUNoTe3y €€ pELICHHs, HaxXOIUTh AapryMEeHThl [UIs JI0Ka3aTelbCTBA CBOMX
YTBEpXKACHUN, 3aJaBaTb NapaMeTpbl M KPUTEPUU pELICHUS;aHAIU3UPOBATh
MOJIyYeHHbIE B XOJI€ pEUICHUsl 3aJauyl pe3yibTaThl, KPUTUUYECKU OLICHUBATh HMX
JIOCTOBEPHOCTh, TMPOTHO3MPOBATH H3MEHEHUE B HOBBIX YCIOBHUSX;CTaBUTh U
dopMynupoBaTh COOCTBEHHBIE 3a7]aud B 00Pa30BATEIbHON ACSITEIBHOCTH, B TOM
qyclie NpU H3YYeHUM (PU3UKU;JaBaTh OLIEHKY HOBBIM CHUTYallUsM, OLICHUBATbH
OpUOOPETEHHBIN OIBIT;YyMETh MEPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUUYECKYIO
00JaCTh  JKU3HEACATENbHOCTU;YMETh WHTEIPUPOBATh 3HAHUS U3  PA3HBIX
IpPEeIMETHBIX 00JIacTel; BBIABUTaTh HOBBIE WJAEH, MpeAsiaraTb OpPUTHHAIbHbBIE
HNOJIXOJbl W  pEIICHUs; CTaBUTh NpoOJeMbl M 3aJayd, JIOMyCKarollue
aIbTEPHATUBHBIC PEILICHHUS.

Pabora ¢ unpopmaumeii:

BJIAJI€Th HABBIKAMU MOJy4YeHUs] WHPOpMaluu (PU3MUECKOTO COIAEP)KAHUS U3
UCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBJISATh IOHUCK, aHAJIM3,
CUCTEMAaTHU3allMI0 U HHTEpIpeTanuio MHOOPMALUK Pa3IUYHbIX BUAOB U (opM
NPEICTaBICHUS;0LEHUBATh IOCTOBEPHOCTh MH(POPMAIIMH; UCIIOJIb30BATh CPEJICTBA
UH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUN B PEIIEHMH KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX M OpPraHU3ALMOHHBIX 3a/ady € COOJI0JeHuEM TpeOOBaHUMI
SPrOHOMMKH, TEXHUKH O€30M1aCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPABOBBIX U
THUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O0€30MacHOCTH;CO3/]aBaTh TEKCThI
¢usnyeckoro coaepxkKaHus B pa3aMUHbIX (opMarax ¢ Y4ETOM Ha3HAYEHUS
uHpopMallMl U 1eJIeBOW  ayJUTOpUM, BbBIOMpas ONTUMAIBHYIO  (GopMy
IPEICTABICHUS U BU3yaIU3al1U.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe 1eCTBHA:

OCYLIECTBJIATH OOILIEHNE HA YpOKax (PM3HKU U BO BHEYPOUHOU JEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd H  CMATYaTh
KOHQIMKTBI;pa3BEPHYTO M JIOTUYHO M3JaraTb CBOIO TOYKY 3pEHUA C
VCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;IIOHMMATh M HCIIOJIb30BaTh MPEUMYLIECTBA
KOMaHJHOM ¥ WHAMBUAYaJbHOH paOOTHI;BHIOMPATh TEMATUKYy M  METOHbI
COBMECTHBIX JIEUCTBHIM C y4€TOM OOIIMX HMHTEPECOB M BO3MOMKHOCTEH KaxKJI0TO
YJleHa KOJUIEKTHBA; IPUHUMATh LIEJIM COBMECTHOMU IEATEIIbHOCTH, OPraHU30BbIBATh
U KOODJMHUPOBATH JICHMCTBUS MO €€ NOCTHIKEHUIO: COCTAaBJISATH IUIAH JCUCTBUH,
pacnpenenarb poJid ¢ y4ETOM MHEHHMIl Y4YaCTHUKOB, OOCYXIaThb pE3yJIbTaThl
COBMECTHOI paboThI;



OIICHMBAaTh KA4ye€CTBO CBOEr0 BKJIAJla M KaXXJOTO yYaCTHHKAa KOMAaHIbI B
o0t pe3yapTaT Mo pa3paboTaHHBIM KpPUTEPUSM;IpEIaraTb HOBbIE MPOEKTHI,
OIICHMBAaTh WJAEU C TMO3UIUU HOBHU3HBI, OPUTMHAIBHOCTHU, MPAKTUYECKON
3HQYUMOCTH; OCYIIECTBJISITh IO3UTUBHOE CTPATETMYECKOE TIOBEJACHUE B
pPa3NUYHBIX CHUTYallUsX, TMPOSBIATH TBOPYECTBO U BOOOpaKeHHWE, OBITH
VHULIMATUBHBIM.

PeryasiTuBHbIE YHHBepPCcaJbHbIE YueOHbIE NeicTBUS
Camoopranusanus:

CaMOCTOSATENIbHO OCYIIECTBIISATh MMO3HABATEIbHYIO ACSITEIBHOCTh B 00JACTH
bU3UKM W aCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIC 3a]a4H;CAMOCTOSATEIHLHO COCTABJIAThH IIAH PEIICHUS PACUETHBIX U
KaueCTBEHHBIX 3a/a4, IUTAH BBITIOJIHCHHS TMPAKTHYECKOW paboThl ¢ ydETOM
UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTCHHI;JaBaTh
OLICHKY HOBBIM CHUTYallUsIM;paclIUpsITh paMKU y4yeOHOro MpeAMeTa Ha OCHOBE
JUYHBIX MPEANOYTESHU;Ie]aTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh
Ha ce0d  OTBETCTBEHHOCTh 3a  pEIICHUC;OIICHUBATh  NPHOOPETEHHBIN
OTIBIT;CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSIBICHUIO JPYIUIIMA B 00JacTH
(U3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyaIlUsIM, BHOCUTh KOPPEKTHUBHI B JICSITCIHHOCTD,
OIICHMBATh  COOTBETCTBHME  pE3YyJAbTATOB  IEJSIM;  BJIAJIETh  HAaBBIKAMU
MO3HABaTEIbHONM pedJICKCMHM KaK OCO3HAaHUS COBEpIIAEMBIX JICHCTBUU U
MBICIIUTETLHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHUI; UCIIOIB30BATh MPUEMBI
pedaekcun Ul OIEHKH CHUTYaIldd, BHIOOpPA BEPHOTO PEIICHUS;YMETh OIICHUBATH
PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHHUS 10 WX CHWKCHHUIO;IPUHUMATH
MOTHBBI u apryMEHTHI TPYTUX npu aHaM3e pE3yIbTaTOB
NEeSTETbHOCTH; IPUHUMATD ceos, MOHUMas CBOU HEJO0CTaTKH u
JIOCTOMHCTBA;IPUHUMATh MOTUBBI U apTYMEHTHI APYTrUX MpU aHAJIU3€ PEe3yJIbTATOB
NeATENHHOCTH;, TIPU3HABATh CBOE MPABO M MPaBO APYTMX Ha omuOKu.B mporecce
JOCTIKCHUS JIMYHOCTHBIX PE3YJhTATOB OCBOCHUS TPOTPAMMbI MO (pu3uKe s
YPOBHSL CpeaHEero ooOmero ooOpa3oBaHHUS Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS
AMOIIMOHAILHBIMUHTEIIEKT, TPE/ITOIaratonui
c(hOpMHUPOBAHHOCTH:CAMOCO3HAHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE
AMOITMOHAJILHOE COCTOSIHWE, BHUICTh HANpPABJICHUS pPa3BUTHS COOCTBEHHOU
OMONHMOHATLHON  cdeprl, OBITh yBEPEHHBIM B ceOe;caMOperyInpoBaHus,
BKJIFOYAIOIIETO CaMOKOHTPOJb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJCHUE, CHOCOOHOCTh aJaNnTUPOBATHCA K HMOIMOHAIBHBIM H3MEHEHUSIM U
IPOSIBJISITh THOKOCTB, OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEW MOTHMBAllMH, BKJIKOYAIOLIECH CTPEMIICHUE K JOCTHMIKECHUIO LEIU U
yCIIeXy, ONTHMMHU3M, WUHULMATUBHOCTb, YMEHHE JACHCTBOBATH MCXOJS U3 CBOUX
BO3MOKHOCTEH; IMIIATUH, BKIIOYAIOIIEH CTOCOOHOCTh MOHUMATh AMOIIMOHAIILHOE
COCTOSIHUE JIPYTHUX, YUYUTHIBATH €T0 MPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COYYBCTBUIO UM  CONEPEKUBAHUIO;COLIMAIBHBIX  HABBIKOB,  BKJIIOYAIOLINX
CIIOCOOHOCTh  BBICTpPAMBATh OTHOIICHHUS] C JIPYTUMU JIIOAbMH, 3a00THUThCH,
MPOSIBIISATh UHTEPEC U pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YpOBHE  JOJKHBI  OTpaxaTh  CPOPMHUPOBAHHOCTH Yy  OOydaroImMxcs
YMEHUU:IEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B NPAKTUYECKOM JEATEIBHOCTH JIFOJAEH;YUYUTHIBATh T'PAHUIIbI
NPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJeNiel: MarepuaibHas  TOYKa,
WHEepIMalibHas cucTeMa OTcuéTa, aOCOTIOTHO TBEPAOE TEOo, HACANIBHBIN Ta3,
MOJENM CTPOEHHUSI Ta30B, KUJIKOCTENM M TBEPABIX TEJ, TOUEUHBIM JJIEKTPUUECCKUN
3aps] MpU peuieHuH (PU3MYECKHX 3ajad;pacro3HaBaTh (PU3UUYECKUE SBICHUS
(mpouecchl) M OOBACHATH MX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISPHO-
KMHETUYECKOW TEOPUU CTPOEHHUS BEUIECTBA U JIEKTPOJMHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJUMHEHHOE JBUXKEHUE, CBOOOAHOE TaJeHUE Ted,
JIBWKEHUE TI0 OKPYKHOCTH, WHEpUUs, B3aUMOAECHCTBUE Tei, auddys3us,
OpOYHOBCKOE JIBUJKEHUE, CTPOCHHE KHUAKOCTEH U TBEPABIX Tell, U3MEHEHHUE
o0béMa Ten mpu HarpeBaHuM (OXJIAXKICHHH), TETUIOBOE PaBHOBECHE, HUCIIAPEHUE,
KOHJICHCAIUs, IUIaBJIEHUE, KpUCTAUIM3alus, KUIIEHHE, BIIAXHOCTh BO31yXa,
NOBBIIIEHUE JABJICHUS I'a3a IIPU €r0 HATPEBAHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKIY
napaMeTpaMHM  COCTOSIHMS Ta3a B H30IpoLeccax, JJIEKTpU3alus  Tell,
B3aUMOJICMCTBUE 3apsOB;ONUCHIBATh MEXAaHUYECKOE JBWIKECHHE, MCIOJIb3Ys
bu3nyueckre BEIMYUHBI: KOOPJMHATA, MyTh, NIEPEMEIICHUE, CKOPOCTh, YCKOPEHUE,
Macca Tejla, CHJjla, UMIIYJIbC Te€la, KUHETHUYECKas DSHEpPrus, IOTECHIHAIbHAs
SHEprus, MeXaHuyeckas paldoTa, MEXaHM4YecKass MOIIHOCTb, MpPU ONUCAHUU
NPaBWIBHO TPAKTOBAaTh (U3MYECKUH CMBICT HWCIOJIB3YEMBIX BEIWYWH, WX
0003HaueHUA W EIUHUIBI, HAXOJIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(bu3HUeCKy0 BEIUUYHHY C IPYTUMU BEIMYMHAMU;ONTUCHIBATh U3YUYEHHBIEC TEIJIOBbIC
CBOMCTBA TeJl M TEIJIOBBIE SIBJICHUS, UCOJb3Ys (PU3UUECKUE BEIMUYMHBI: JIaBJICHUE
raza, TEMIEpaTypa, CpelHss KWHETHYECKas DJHEPrus XaOTUYECKOrO JIBUKECHUS
MOJIEKYJI, CPEIHEKBAJpaTHU4HAs CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOTHI,
BHYTPEHHSISI SHEPTHsI, paboTa ra3a, KodQPHUIIMEHT MOJIE3HOr0 JEHCTBUS TETIOBOTO
JBUTATENs; TpPU ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUH CMBICI



UCIIOJIb3yeMbIX BEIWYMH, UX OOO3HAYEHUS M €IUHMIIBI, HAXOIUTh (POPMYIIHI,
CBA3BIBAIOLIME JAHHYIO (PU3MUYECKYIO BEJIMUUHY C IPYTUMH BEIMUYMHAM;
OTUCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUE
sIBJI€HUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BETUYUHBIL: DJICKTPUUYECKUM 3apsij,
AIIEKTPUYECKOE MOJIe, HAMPSXKEHHOCTD MOJIs, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
Ipy ONHCAHWM TPABWIBHO TPAKTOBATh (PU3UUYECKHN CMBICI HCIOIb3yEMBIX
BEJIMYMH, UX OO0O3HAYEHUS] M EJUHUIIBI; YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMU BEJIMYMHAMU;aHAIU3UPOBATH
(bu3HYecKre MPOIECCHl U SBIICHUS, UCTIONB3YS (U3MUECKUE 3aKOHBI M MPUHITUTIGL:
3akoH BcemupHoro tsarotrenus, I, II u IIl 3akonbl HeroTOHA, 3aKOH COXpaHEeHUS
MEXaHUYECKON PHEPIrUH, 3aKOH COXPAHEHUS MMITYJIbCA, MPUHLNI CYIEPIO3UIUN
CUJI, TPUHIIUMII PABHOIPABUS HWHEPIUAIBHBIX CHUCTEM OTCYETA, MOJICKYJISPHO-
KMHETUYECKYI0 TEOPHUI0 CTPOCHHS BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b CpeHEH
KUHETUYECKOW DHHEPrHMM TEIUIOBOIO JBMIKEHHMS MOJIEKYJ C aOCOIIOTHOM
TEMIIEpPATypoOi, TMEpPBbIA  3aKOH  TEPMOJAMHAMUKH, 3aKOH  COXPaHEHUs
AJEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpu 3TOM pasiinyaTth CIOBECHYIO
GbOopMyJIMPOBKY 3aKOHa, €r0 MaTeMaTUYECKOE BBIPAXKEHUE W YCIOBUS (TPaHULIBI,
00J1acTH) MPUMEHUMOCTHU;00bSICHAT, OCHOBHBIC MPUHIMIBLI JEUCTBUS MAIIWH,
npruOOpPOB M TEXHUYECKUX YCTPOMCTB; pa3iuvarh YCIOBUS HX O0€30MacHOTO
UCIIOIb30BaHUsI B TOBCEIHEBHON JKU3HU; BBINOJIHATH HOKCHEPUMEHTHI MO
UCCIEIOBAaHUIO (PU3UYECKUX SIBJICHUU U MPOIECCOB C MCIOIB30BAaHUEM MPSIMBIX U
KOCBEHHBIX MU3MEpPEHUM, Mpu 3TOM (HOPMYIUpOBaTh poliieMy/3a1ady U TUIIOTE3Y
y4e0HOTO PKCIIEPUMEHTa, COOUPaTh YCTAHOBKY M3 TIPEIJIOKEHHOTO 000PYTI0BaHNUS,
IIPOBOJIUTH OMBIT ¥ (POPMYITUPOBATH BHIBOJIBI;0CYIIIECTBIISATh MPSMbIE U KOCBECHHbBIC
U3MepeHus (U3MUYECKUX BEJIMYMH, MPU 3TOM BBIOMPATh ONTHUMAIBHBIN CIOCOO
U3MEPEHUsT W HCIOJIb30BaTh W3BECTHBIE METOJbI OLIEHKH IOTPEeHIHOCTeN
U3MEPEHUN;UCCIIEIOBATh 3aBUCUMOCTH MEXAy (U3MYECKUMHU BEJIMYMHAMU C
UCIIOJIb30BAaHUEM IIPSMBIX M3MEPEHUH, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
bukcupoBaTh PE3yNbTaThl MOJYYECHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B
BUAe  Tabauy, U rpaduKoB,  Jenarb  BBIBOABI MO  pe3yJibTaTaM
UCCJIEIOBAHUS;COOMI0aTh MpaBWiia 0E€30MacHOTO TpyAa TMpU  MPOBEIECHUU
WCCJICIOBAHUIA B paMKaX Y4eOHOTO SKCIIEPUMEHTa, YICOHO-UCCIIeI0BATeILCKON 1
MPOCKTHON JESTEIbHOCTH C HCIOJb30BAHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U
JabopaTopHOTO 000pYIOBaHUS;pelIaTh pPacu€THBIE 3aJladyd C SBHO 3aJaHHOU
(bu3UYECKON MOJIEINIbIO, UCTIONB3YS (PU3MUEeCKHe 3aKOHBI M MPUHIIUIBI, HA OCHOBE
aHaju3a YCJIOBUS 3aJlauyd BhIOMpaTh (PU3MUECKYI0 MOJIEb, BBIIACIATh (PU3nueckue
BETUYUHBI U (POpPMYIIBI, HEOOXOMUMBIE TSl €€ pPEelIeHUs, MMPOBOIUTh PACUETHl U
OIICHUBATh PEATLHOCTh MOJYUYEHHOTO 3HaueHUs (U3UYECKOW BEIMYUHBI;PEIIATh
KAUEeCTBEHHbIC 3aJauyM: BBICTpAWBAaTh JIOTMUECKM HENPOTUBOPEUMBYIO LEMOYKY



paccyXJeHUI C OMOpOM Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHbIX  3aJady  COBPEMEHHBIE
MH()OPMALIMOHHBIE TEXHOJIOTUU JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEJICTaBIICHUS YYEOHOW W HAyYHO-TOMYJISIPHON MH(POPMAIINH, TTOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTy4aeMyto HH(popMaIuio;
NPUBOJUTH TPUMEPHI BKJIaJla POCCHUUCKUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE IHPOLECCOB OKPYKAIOIIEr0 Mupa, B pa3BUTHE
TEXHUKA W TEXHOJIOTHI;UCTIONB30BaTh TEOPETUUCCKUE 3HAHUS 10 (U3HKE B
MOBCEIHCBHON JKW3HM IS OOECIeUeHHs OC30MacCHOCTH TpH OOpaIleHuu ¢
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, JIi COXpPAHEHUsS 370pOBbS U
cOOJII0/IEHN HOPM 3KOJIOTMUECKOT0 MOBEAEHUS B OKPY KaIOIIEH cpejie;padoTaTh B
IpyIIE C BBIMNOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh paldOTy
TPYIIIIBI, PAMOHAIBHO PaCIPENesiTh 00sI3aHHOCTH M TUIAHUPOBATH JCSATEIHHOCTD
B HECTAaHJApPTHBIX CHUTyalUsX, aJCKBaTHO OLEHMUBATh BKJAJ KaXIOro U3
YYaCTHUKOB TPYTIIbI B pEIICHUE pacCMAaTPUBAEMON MTPOOIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YpOBHE  JOJDKHBI ~ OTpaxarb  CHOPMUPOBAHHOCTH Yy  OOy4arommxcs
YMEHUU: IEMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO PU3UKU B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKOU IEATEIBHOCTH JIOJIEH, LEIOCTHOCTh M €IMHCTBO
bU3UYECKO KapTUHBl MUPA;yUUTHIBATh TPAHUIIBl TPUMEHEHHUS] H3YyUYECHHBIX
¢u3nyecKux MoJeJei: TOUCUYHBIA SJIEKTPUUECKUNA 3apsij, JIyd CBETa, TOUYCUHBIN
VMCTOYHUK CBETA, SIIEPHAS] MOJIENIb aTOMa, HyKJIOHHAs MOJEIb aTOMHOTO siApa Mpu
perieHMM (U3UYECKUX 3ajJlay;pacro3HaBaTh (U3MUECKHUE SIBICHUS (TMPOIECCHI) U
OOBSACHAThL MX HA OCHOBE 3aKOHOB AJIEKTPOJMHAMUKM M KBAaHTOBOW (PU3HKHU:
AJNIEKTpUYECKasi MPOBOJAMMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE
JNEUCTBUSL TOKA, B3aUMOJCHCTBUE MAarHUTOB, OAJIEKTPOMArHUTHAs WHIYKIHUS,
JNEUCTBUE MArHUTHOTO TOJISI HAa MPOBOAHUK C TOKOM M JBWXKYIIMICS 3apsi,
AJIEKTPOMATHUTHBIE KOJEOaHUs W BOJIHBI, MPSMOJIMHEMHOE paclpoCTpaHEHUe
CBETa, OTpaXeHHe, MpeloMJeHue, uHTepdepeHuus, TuPpakuus 1 MNospu3anus
cBeTa, mucrepcusi cBera, ¢orornexrpuaeckuii d3dpdext (hotodrddekr), cBeToBOE
JIaBJICHHE, BOBHUKHOBEHUE JIMHEHYATOTO CIIEKTpa aToMa BOJOPOJia, €CTECTBEHHAS
U UCKYCCTBEHHAasl PaJuOaKTHBHOCTB;ONHCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA
(oMeKTpuYecKre, MAarHUTHBIC, ONTHUYECKHE, JJIEKTPUYECKYI0 IPOBOJUMOCTD
pa3IMUHBIX Cpel) W DJICKTPOMArHUTHBIC SBJICHUS (MPOIECCHI), HCIOIb3YS
¢usnyecKkue BETUYMHBI: JIIEKTPUUYECKUI 3apsii, cuja TOKa, DSJICKTPHUECKOe
HalpsDKEHUE,  AJIEKTPUYECKOE  CONPOTUBIEHUE,  PA3HOCTh  NOTEHIHAJIOB,
ANEKTPOJBIKYIIAs Ccuiia, padoTa TOKAa, WHIAYKIWS MAarHUTHOTO TMOJs, CHIIa



Awmrnepa, cuna JlopeHnia, HHIYKTUBHOCTh KATYIIKH, SHEPIHs AIEKTPUUYECKOTO U
MarHUTHOTO TOJICH, MEePUOJ M YacTOTa KoJeOaHWH B KOJIeOATEIBHOM KOHTYpE,
3apsi[ U CUia TOKa B MPOIECCe TAPMOHMUYECKUX AJICKTPOMArHUTHBIX KOJICOaHHH,
(OKyCHOE pPacCTOSIHHME M ONTHYECKas CHJia JMH3bI, MPH OMHUCAHWUU MPABHIBHO
TPaKTOBaTh (HU3UYECKUN CMBICI HCIOJNB3YEMBbIX BEIUYMH, UX OOO3HAYEHUS U
CIMHUIIBI, YKAa3bIBaTh (POPMYJIbI, CBSA3BIBAIONINE JAHHYIO (PU3UICCKYIO BEIHUNHY C
JIPYTUMHU BETUYMHAMU;ONMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHHUSI M IPOIIECCHI,
UCTIONB3YST (PU3NYECKUE BEIUYUHBI: CKOPOCTh DJIEKTPOMArHUTHBIX BOJH, JIMHA
BOJIHBI M 4YacTOTa CBETa, HHEPrusi W HUMIyJIbc (OTOHA, MEPUOA TMOoJypacmasa,
DHEPIHs CBSI3M aTOMHBIX SIJIEP, PU OIMMMCAHWUHU TTPABHIIBHO TPAKTOBAThH (hM3HUCCKUN
CMBICTT HCIOJNB3yEMBIX BEIWYMH, WX O0O3HAUEHWS U CIWHUIIBI, YKa3bIBaTh
GopMyInbl, CBS3BIBAIONIME JIAHHYI (HU3WYECKYl0 BEJIMYMHY C JPYTUMHU
BETMYMHAMH, BBIYHCIATh 3HAUYCHWE (DU3WUECKOW BEITMYHUHBI;aHATU3UPOBATH
dbu3rYecKre MpOIECChl U SBIICHUS, UCTIONB3YST (U3MUECKUE 3aKOHBI M MPUHITUTIBL:
3akoH Owma, 3aKOHBl MOCJEIOBAaTEJIbHOTO U MapaJJIeNIbHOIO  COEAMHEHUs
IIPOBOIHUKOB, 3aKoH J[koyns—JIeHna, 3akoH 3JIeKTPOMAarHUTHOW WHAYKIIMH, 3aKOH
IPSIMOJIMHEWHOTO PAcHpOCTpaHEHHUsI CBETa, 3aKOHBI OTPAKEHHUS CBETa, 3aKOHBI
OpEeOMIICHUSI CBETa, YypaBHeHHWe OuWHmTeHa g (oTodddexra, 3aKoH
COXpaHEHUs DHEPrUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXpaHEHUS
AJIEKTPUIECKOTO 3apsifa, 3aKOH COXpPAaHEHHUS MacCOBOTO 4YHCIa, MOCTynaThl bopa,
3aKOH PaJMi0aKTUBHOTO pacmajia, Mpu dTOM pa3iudaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;OTPEIEISITh HAMPaBICHUE BEKTOpAa WHIYKIIMA MArHUTHOTO TIOJIS
MPOBOJHUKA C TOKOM, CUJBI Ammepa u cuiibl JIOpeHIa;CTPOUTh U OMHUCHIBATH
N300pakKCHHE, CO3/IaBaeMO€ IUIOCKHM 3€pPKalioM, TOHKOW JIMH30MU;BBITIONHATE
AKCIIEPUMEHTHl TI0 HCCJIENOBAaHUIO (PU3MYECKHX SBIEHUH U TIPOIECCOB C
UCTIOJIB30BAaHUEM TIPSMBIX W KOCBEHHBIX M3MEPEHMIA: MPH 3TOM (POPMYITUPOBATH
npoOiemMy/3aady ¥ TUTIOTE3y Y4eOHOTO DKCIIEPUMEHTa, COOMPaTh YCTAHOBKY W3
PEAJIOKEHHOTO  000pYyJOBaHUs, MPOBOAWTH ONBIT W  (POPMYyIUPOBATH
BBIBO/IBI;0CYIIIECTBIIATh MPSIMbIe W KOCBEHHBIC M3MEPEHUS (QU3MUYECKUX BEIHYMH,
IIPU STOM BBIOMPATh ONITUMAIBHBINA CIIOCOO M3MEpPEHUs U HCIOIb30BaTh H3BECTHHIC
METOJBl  OIEHKM  MOTPEIIHOCTeH  W3MEpPEHUI;UCCIeI0BaTh  3aBUCUMOCTHU
bu3HUecCKMX BEIUMYMH C HCIONB30BAHUEM TIPSIMBIX WM3MEPEHHUI: TPU STOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTAThI TIOJYyUYEHHOW 3aBUCUMOCTH
bu3MYeCKMX BEIWYMH B BHJE TAOMUI] W TpaduKoB, 1ejdaTh BBIBOJLI I10
pe3ylbTaTaM HUCCIEIOBAHM;COOMIONAaTh TMpaBwiIa 0Oe30MacHOro Tpyna MpH
NMPOBEICHUHA WCCIEAOBAaHWM B paMKax yd4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-
UCCIIEIOBATENIbCKO M NPOEKTHOM  JEATENbHOCTH € HCIIOJIb30BAHUEM
U3MEPHUTEIHLHBIX YCTPOUCTB U JIA0OPATOPHOTO 00OPYIOBAHHS,



pemath pacyéTHbIE 3aJjaud C SIBHO 3a/laHHOM (PU3MYECKOW MOJENbI0, MCIIONb3Ys
(u3nyeckue 3aKOHbI U IPUHLIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHs 3a/1a4l BHIOUPATh
¢u3nYecKyr0 MOIeib, BBIACHATH (PHU3UYECKHE BEIUYUHBI U (HOpMyIIHI,
HEOOXOAMMBIE ISl €€ pelIeHHus, MPOBOIUTH PAcu€Thl M OIICHWBATH PEajbHOCTH
MOJyYEHHOTO 3HaueHUs (U3NYECKON BETMUYHMHBI;pPElIaTh KAueCTBEHHbIE 3a/1a4u:
BBICTpauBaTh JOrMYECKH HEMPOTUBOPEUNBYIO LIETIOUKY PACCyKICHHUM C OMOpoi Ha
W3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHUS;HCIIONH30BATh TPU
peleHny Y4eOHBIX 3a/lad COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJOTHH IS
MIOUCKA, CTPYKTYPUPOBAHUS, HUHTEPIPETAllMd U TMPEACTaBICHUS YyduyeOHOU U
HAYYHO-TIOMYJISIPHON HMH(OpMAIMK, MOJYYEHHOM W3 pazIUYHbIX HCTOYHHUKOB,
KPUTHYECKH aHAIM3UPOBATh MOJIY4YaeMyl HH(POPMAaLMIO;00bsICHATh NPUHIUIIBI
JCUCTBHSI MaIllH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3nuyaTh YCIOBUS MX
0€30MacHOTO HWCIONB30BaHUS B TMOBCEIHEBHOM JKU3HU;IPUBOJIUTH TMPUMEPHI
BKJIaZla POCCHUHCKUX U 3apyOCKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOILIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUH;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B NOBCEIHEBHON JKU3HU IS
oOecrieueHuss 0€30MAaCHOCTH NpH OOpAlllEHHH € NpUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 3I0POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKpY:Karollel cpesie;padoTaTh B TPYIIE C BHIIOJIHEHUEM Pa3iIMuHbIX
COLIMAJIbHBIX POJIEH, MIaHUPOBATh PadOTy IPyMIbl, PAllMOHAIBHO paclpeacisiTh
00SI3aHHOCTH W IIJIAaHUPOBATh JESATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIHsIX,
aJIeKBaTHO OIICHUBATh BKJIAJ KaXIOTO W3 YYaCTHUKOB TPYNIBl B pEIICHHE
paccMaTpuBaeMOW MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos DIeKTPOHHbIE
HaumenoBanmue
Ne (un¢possbIe)
pa3esioB U TeM Koutpoasnbie | JlaGopaTopHbie
n/n Bcero o0pa3oBaTejibHbIE
MPOrpaMMbl padoThI padoThl
pecypchl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 ®usznka U METOJIbI ) bubmuorexa [JOK
' HAy4YHOTO MO3HAHUSI https://m.edsoo.ru/7f41b£72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
but6mmoreka [JOK
2.1 K 5
HHEMATHRA https://m.edsoo0.ru/7f41bf72
bu6nmoreka [IOK
2.2
Huranuica / https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHEHHUS B 6 1 1 bu6muoteka [{IOK
. MEXaHUKE https://m.edso0.ru/7f41bf72
Hroro no pazaeny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI
3.1 MOJIEKYJIIPHO- 9 | brbmmorexa LOK
' yp . https://m.edsoo.ru/7f41bf72
KMHETUYECKOUN TEOpUHU
39 OCHOBBI 10 | bubmuoreka [JOK
' TEPMOANHAMUKHA https://m.edsoo.ru/7f41bf72
33 ArperaTHble 5 bu6nuoreka [IOK



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

COCTOSIHUS BEILIECTBA.
®a3oBbIe IEPEXOIbI

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

Hroro no pasaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bubnuoreka [JOK
4.1 6) 10
flerIpocTatiia https://m.edsoo.ru/7f41bf72
[TocTosHHBIM
49 ANEKTPUIECKUHN TOK. 12 bubnmnoreka [JOK
' Toku B pa3muyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasaeny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME



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

11 KITACC

KoanuyecTBo 4acos

DJIEeKTPOHHbIE
No 11/ HaunMeHnoBaHMe pa3ieiioB U TeM Konutpoasnbie | JlaGopaToprbie (uugposbie)
NMporpamMmbl Bcero o0pa3oBarTejibHbIE
padoTsbI padoThI
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
L1 MarunutHoe noJjie. DJIeKTpOMarHuTHast 1 1 3 bubmuoreka [IOK
' AHIYKIHS https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHu4ecKre 1 AIEKTPOMArHUTHBIE 9 | bubnmoreka [JOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4ecKue U 3JIEKTPOMArHuTHbIE 5 1 bu6muoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

11 OCHOBBI cieMaIbHON TEOPUU 4 1 bubmuoreka [IOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c¢97¢
Hroro no pazaeny 4
Paznea 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOUM ONTUKH 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢97¢
4.2 Crtpoenue aToma 4 bubnuorexa [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

https://m.edsoo.ru/7f41¢97¢

4.3 ATOMHOE PO

but6mmoreka [JOK
https://m.edsoo.ru/7f41¢97¢

Hroro no pazaeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 Bubnnorexa LHOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazaeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 Ob6o0611aroriee MOBTOPEHNE 4 nggiif;iggi £41c97c
Htoro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

YyebHoe nocobue Msakuuwes I'.4. 2019 r,10 knacc; Mkuuwes I'.4.,2020 11 knacc



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DIeKTPOHHBIE
Ne T U BbI
Tema ypoka Kontpoabubie | IlpakTHueckue Jlara uupposkpIe
n/n Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
dusuka — Hayka o0 IpUpoJic.
Y PP bubmnoreka [IOK
1 Hayunble MeTO1bI TO3HAHUSA 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaroIlero Mupa
Posnb 1 MecTo ¢pu3uku B
OpPMHUPOBAaHUH COBPEMEHHOU
2 I?a quOI;I KapTUHBI 1\/1131/1 a, B 1 bubmorexa HOK
Y p . pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETHHOCTH
JTonaei
MexaHn4eckoe JIBHKEHUE.
OTHOCUTENBHOCTD
Bbu6mmorexa [JOK
3 MEXaHUYECKOTO JBUKEHUS. 1
https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTb,
YCKOpEHUEe
4 PaBHOMEpHOE MPSIMOTMHEUHOE | bubnnorexa [JOK
JBHKCHHEC https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE | bubnnoreka [JOK
PSIMOJIMHEHHOE TBM)KECHUE https://m.edsoo.ru/ff0c372e
CBo0OoiHOE TIaZIeHHE.
6 YckopeHue cBOOOIHOTO 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0c39cc
najeHus
7 KpuBonuHeliHoe qBUXKEHUE. 1 bubnnoreka [JOK



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

JIBrm>keHre MaTepuaibHON
TOYKH IO OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada

[IpuHIMI OTHOCUTENBHOCTH
lNanunes. MaepuuanbHble

bu6mmoreka [JOK

8 cuctemsbl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [lpunuun

9 CyIIepIro3ulu cwii. Bropon’ bubmuoreka [JOK
3akoH HeroToHa mis https://m.edsoo.ru/ff0c3be8
MaTepHaTbHON TOYKH

10 Tperun 3akoH HerotoHa is bubnuoreka [JOK
MaTepUalIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO TATOTEHUSI.

11 Cuna tsoxectu. [lepBas bubmorexa HOK

https://m.edsoo.ru/ff0c3d00

KOCMHYECKasi CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. bubnmnoreka [JOK
Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdpuunent

13 TpeHust. Cuiia COpOTUBIIEHUS bubnuoreka [IOK
[IpY ABMKECHWUH TeJla B https://m.edsoo.ru/ff0c3{76
YKUJIKOCTHU WM Ta3e
[TocTynarenbHoe u
BpaulaTelbHOE JBUKEHUE

14 a0COJIIOTHO TBEPOTO TEa. bubnnorexa [JOK
MowmenT cuisl. [ledo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPIOTO
Tena

15 Nmnynbc MaTepuanbHON TOUYKH, bubnnorexa [HOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

CHUCTEMBI MaTePHUAIIbHBIX TOYCK.
Nmnynbe cumbl. 3aKoH
COXpaHEHHUS UMITYJIbCA.
PeakTuBHOE ABM>XKEHHE

https://m.edsoo.ru/ff0c43d6

16

Pabota u MOITHOCTD CHUIIBI.
Kunernueckas sneprus
MarepualibHOM Touku. Teopema
00 M3MEHEHUY KMHETUYECKOH
SHEpPIrUn

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[ToTenumanpHas 3HEprus.
IToreHuunanpHas sHEprus
ynpyro n1eopMupoOBaHHOU
npyxuHsl. [loreHnmanbHas
SHEPrus Teja BOIU3U
MOBEPXHOCTU 3eMJIU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[MorenumnansHpIe 1
HEMOTEHIMANbHBIE CHTbl. CBS3b
paboThl HEMTOTEHIUAILHBIX CHJI
C U3MEHEHUEM MEXaHHMYECKOH
HHEPIUH CUCTEMBI Tel. 3aKOH
COXpaHCHHS MEXaHUYCCKOH
SHEPTUH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HMccnenoBanue cBsizu paboOThI
CHWJIBI C U3MEHEHHEM
MEXaHUYECKOM SHEPTUH Tella Ha
pUMepe PaCTIKCHUS
PE3UHOBOTO KT'YTay

20

KonrtponbHas pabora o teme

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«Kunemaruka. Jlunamuka.
3aKOHbI COXpaHEHUS B
MEXaHUKE»

https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE
newkenue. uddysus

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep ABUKEHUS U
B3aUMOJICUCTBUS YaCTHII
BelecTsa. Moaenn CTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX
Ten

23

Macca monekyi. KonnuectBo
Bemectsa. [loctosiHHas
ABoraapo

24

TennoBoe paBHOBeECHE.
Temneparypa u e€ u3MepeHue.
[ITxana remnepatyp Llenscus

25

Uneanpueriii raz B MKT.
OcnoBHoe ypaBHeHue MKT

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

26

AOcomoTHas TemrepaTypa Kak
Mepa CpeIHEN KNHETUYECKOU
SHEPTUU JIBUKEHUS MOJIEKYII.
VYpaBaenue Menpeneena-
Knaneiipona

bubmmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH J/lamberoHa. ["a3oBbIC
3aKOHBbI

28

JlaGoparopHas paboTa



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

«VccnenoBanne 3aBUCUMOCTH
MEXly IapaMeTpaMu COCTOSTHUS
pa3peKeHHOro raza»

H?)OHPOI.[CCCBI B HACAJIbHOM Ia3€

bu6munoreka [JOK

29 " uX rpaduaeckoe
pad https://m.edsoo.ru/ff0c570e
MIPE/ICTABJICHHE
BuyTtpennss sneprus
TEPMOIUHAMHYECKON CHCTEMBI
30 1 CIIOCOOBI €€ U3MEHEHHS. bubmuoreka [JOK
KonuyectBo TemnoTs! u padora. https://m.edsoo.ru/ff0c5952
BnyTtpeHHss sHeprus
OJIHOATOMHOTI'O HMJI€aJIbHOr'O ra3a
31 Bunp! Tenonepenauun bubmorexa LHOK
A pedt https://m.edsoo.ru/ff0c5¢36
V nenpHas TEINIOEMKOCTH
1 BelecTBa. KonuuecTBo TEMIOTHI Bbu6mmoreka [JOK
IIpH TerjIonepeaaye. https://m.edsoo.ru/ff0c5¢36
AnmabaTtHsIi porecc
I1epBblii 3aKOH TEPMOIMHAMUKHU
33 1 €ro IpuMeHEeHHE K bubmmorera [TOK
p https://m.edsoo.ru/ffOc5efc
U30MpoIeccam
HeobpaTumocTs nporeccos B
34 npupojae. Bropoi 3akoH bubmorexa LOK
PHpOse. BTOp https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHU
35 [Mpunuun nevicteus u KIT bu6mmoreka [JOK
TEIJIOBOM MAIlIMHEI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KI1J]
37 DKoornyeckue mpoodIeMbl



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
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

TEIUIOPHEPTeTUKHI

O06o06marmuit ypok

bubmuoreka [JOK

M .
38 «Mosexyzapras dusnica https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKID)
KoHTponbHas pabora 1o Teme
39 «MonexynsipHas (pu3nka bubnrorexa LIOK
yIp ’ https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOAMHAMUKID)
[Tapoo6pa3oBanue u
40 koHneHcanus. Mcmapenue n bubmorexa HOK
A Tt P https://m.edsoo.ru/ff0c63b6
KUIIEHUE
AOcoiroTHast 1 OTHOCHTEJIbHAS
41 BIAXXHOCTH BO30yXa bubmorexa LHOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacpliennslii map
Teepnoe Teo.
Kpucrannuueckue u amopdHbie
4 Tesa. AHU30TPOIHS CBOUCTB bubnmnorexa [JOK
Kpuctayios. XKXuakue https://m.edsoo.ru/ff0c650
Kkpuctauibl. CoBpeMeHHbIE
MaTepHuabl
[TnaBneHne U KpUCTaUTH3AIHA.
43 Y aennHas TEIIOTA IJIaBICHUS bubmorexa LHOK
A ' https://m.eds00.ru/ff0c6708
Cyb6numarnus
bu6mmorekxa [JOK
44
YpaBHeHHE TEIUIOBOTO OamaHca httos://m.edsoo. /06820
DneKTpu3aIus Tel.
45 DneKkTpuyecKuH 3apsi. [[sa bubmmorexa [IOK
p PAL. https://m.edsoo.1ru/ff0c6bcc
BH/JIA DJICKTPUYECKUX 3apsiI0B
46 [IpoBOIHUKH, TUBTEKTPUKHU U bu6mmoreka [IOK



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
https://m.edsoo.ru/ff0c6bcc

MOJIYTIPOBOTHUKH. 3aKOH
COXPAHEHHUS ANEKTPUYECKOTO
3apsaa

https://m.edsoo.ru/ff0c6bcc

B3aumMoencTBue 3apsioB.

bubmnoreka [IOK

47 3akon KyHOHa'vToqeqHHH https://m.edsoo.ru/ff0c6ce4
AIEKTPUUYECKUU 3apsi
HampsokenHocTs
ANEKTPUYECKOTO MOJISL.
48 [IpuHnun cynepno3unun bubmorexa HOK
N https://m.edsoo.ru/ff0c6df2
ANEKTPUYECKUX TTosieu. JInHum
HaNpPsKEHHOCTU
PaGora cun
49 3JIEKTPOCTATUUECKOTO MOJISI. bubnnoreka [JOK
ITorennuan. PasHocTh https://m.edso0.ru/ff0c6f00
MOTEHI[UAJIOB
[IpoBOIHUKY U TUANIEKTPUKH B
50 3JIEKTPOCTATUYECKOM I10JIE. bubnnorexa [JOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTD
. bu6mmoreka [JOK
51 DnekrpoeMkocTb. Konmencarop httos://m edsoo.ru/F0CT126
DIIEKTPOEMKOCTD TIJIOCKOTO
52 KOHJICHCATOpa. DHEPrus bubmmorexa [JOK
https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCAaTopa
JlaGopaTtopHnast pabota
53 "N3mepeHue 31eKTpOEMKOCTH
KOHJieHcaTopa"
54 [IpuHnumn nenucreus u



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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NpUMEHEHNE KOHJICHCATOPOB,
KOMMPOBAJILHOTO amIapara,
CTPYHHOTO ITPUHTEPA.
DnekTpocTaTHyecKas 3aIuTa.
3a3eMiIeHUE 3JIEKTPONpUOOPOB

55

DNEeKTPUYECKUN TOK, YCIOBUS
€ro CyIIeCTBOBAHHUSI.
ITocTostaubIN TOK. CHla TOKA.
Hanpsbxenne. ConpoTuBICHHE.
3akoH Oma aJid yyacTka Lenu

56

ITocnenoBarensHOE,
napajuieIbHOe, CMEIIAaHHOE
COCJIMHEHUE MPOBOIHUKOB.
JlaGopaTopHnas pabota
«/3yueHue cMemanHOro
COCIIMHEHUS PE3UCTOPOB)»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MoIIHOCTE
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

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

58

3akon Oma JJ1s TTOJTHOM
(3aMKHYTOM) DJIEKTPHUECKOM
nenu. Kopotkoe 3amMbIkaHue.
JlaGopaTopHnas pabota
«M3mepenne D/IC ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COTPOTHUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs MPOBOAUMOCTD
TBEP/ABIX METAJLJIOB.
3aBUCUMOCTb COIPOTHUBIICHUS



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

METaJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOAMMOCTh

DJEeKTPUYECKUH TOK B BAaKyyMe.

60 .
CBouCTBA JIEKTPOHHBIX ITyYKOB
[TonynpoBoaHUKH, UX
coOCTBEHHAs ¥ IpUMECHAs
61 POBOIUMOCTh. CBOUCTBA p—n bubmmorexa LIOK
POBOA ' P https://m.edsoo.ru/ff0c84ae
nepexoja.
[ToynpoBoAHUKOBEIE IPUOOPHI
DJIEKTPUIECKUU TOK B
acTBOpaXx U paciuiaBax
62 SJIGKT iHI/ITOI]:S) bubmorexa HOK
p ' https://m.edsoo.ru/ff0c82ba
DIEeKTPONTUTHYECKAS
JTUCCOIHAIUS. DIEKTPOIIN3
DJIeKTPUYECKUH TOK B Ta3ax.

63 CaMOCTOSATEIbHBIN U bubmuorexa [JOK
HECaMOCTOSITEIIbHBIH Pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnekTpuueckue mprudopsl U

64 YCTPOWCTBA U UX NPAKTUYECKOE bubnnorexa [JOK
npumeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6006maromuit ypok bubnuorexa [JOK
«DIEKTPOAMHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTtponsHast pabora o Teme

66 «Qnextpocraruka. [locTosHHBIH bubmumorexa [IOK

3NEeKTpUYeCKuil TOK. Toku B
Pa3JIMYHBIX Cpeaax»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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PesepsHblil ypok. KonTponapHas

bubmnoreka [IOK

67 %') abota no Teme " I https://m.edsoo.ru/ff0c8c56
DJIEKTpOAMHAMHUKA
Peze 1 VPOK.
68 060615) B}:;)H }II/II;I OK II0 TeMaM 1 bubmorexa LOK
Ao yP https://m.edsoo.ru/ff0c8f6¢
10 xnacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KonunvecTBo yacos D1eKTPOHHBIE
Ne ara upposBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue A nupp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypchl
[TocTostHHBIE MAarHUTHI U UX
B3auMoieicTBre. MaraHuTHoe
. bubmuoreka [JOK
1 nosie. Bektop MarHuTHOM 1
. https://m.edsoo.ru/ff0c9778
MHAYKIWU. JINHUM MarHUTHOU
WHIYKIUU
MarauTHoO€e 1oJie MPOBOIHUKA
) ¢ Tokom. OmbIT Dpcrena. | bubnmoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlabopaTtopHnast pabota
bu6mmoreka [JOK
3 «/3y4eHne MaratuTHOTO MoJs 1 1
https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM
JlelicTBME MAarHUTHOTO ITOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia
4 Awmmnepa. JlabopaTopnas pabora 1 1 bubnuoreka [IOK
«Hccnenosannue neicTBUSA https://m.edsoo.ru/ff0c9ac0O
MOCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOM)»
JlelicTBEe MAarHUTHOTO MOJISI Ha
5 JBUKYLIYIOCS 3apSKEHHYIO 1 bubnuoreka LIOK

yactuny. Cuna JlopeHua.
Pa6ota cunsl Jlopennia

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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DIeKTpOMarHuTHasE HHIYKITUS.
IToTok BeKTOpa MAarHUTHOM
uHaykiuu. JJ1C nHayKImu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykuuu Papanest

JlaGopaTtopHnast pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHON MHTYKIIHN

bub6manoreka [HOK
https://m.edsoo.ru/ff0cal 50

NuaykTUBHOCTS. SIBIEHUE
camounaykiuu. 3J1C
CaMOMHIYKIUU. DHEPrusi
MarHUTHOTO MOJISI KaTYLIKU C
TOKOM. DJIEKTPOMAarHUTHOE
none

bu6morexa [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue yCTporuCcTBa U UX
IIPUMEHEHUE: ITOCTOSIHHBIE
MarHMThI, JIEKTPOMAarHuThI,
JJIEKTPOABUIaTENb,
YCKOPHUTENH JIEMEHTaPHBIX
4aCTHUL, UHAYKIIMOHHA [1€Yb

10

O6o0maromuii ypok
«MarguTtHoe 1oJe.
DNeKTpoMarHuTHas! UHIYKITUSDY

bub6aunoreka [IOK
https://m.edsoo.ru/ffO0cab82

11

KonTponbhas padbota no teme
«MarsauTtHoe 1noue.
aﬂeKTpOMaFHI/ITHaﬂ HUHAYKIOUS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CBo0o1HBIE MEXaHUYECKUE
Kosiebanus. ['apMoHnyeckue
KoJieOaHus. Y paBHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06



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

TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia MajbIX KojaeOaHui
rpy3a Ha HUTH OT JTHHBI HUTH
U Macchl Tpy3a»

14

KonebateabHBIH KOHTYP.
CB0OOIHBIE
AJIEKTPOMArHUTHBIE KOJICOaHHSI
B UJICATBHOM KOJIeOATeIbHOM
KOHTYpe. AHAIOTHS MEXITY
MEXaHUUECKUMH U
SJICKTPOMAariuTHBIMU
KOJICOAaHUSIMU

bub6munoreka [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUS YHEPTUU B
UealbHOM KoJiebaTeThbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyxarImx
KosieOaHusX. BoIHyKIeHHBIE
MeXaHUYeCKue KoueOaHusl.
Pe3onanc. BeiHyx1eHHbBIE
SJICKTPOMArHuTHBIC KOHe6aHI/I$I

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0cbb86

17

[lepeMeHHBIN TOK.
CHHYyCOUIATbHBIA
MEPEMEHHBIM TOK. MOITHOCTh
MEPEMEHHOT0 TOKa.
AMIUTUTYIHOE U ICUCTBYIOIICE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34



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

3HA4YCHUEC CUJIBI TOKA U
HaIps>KCHUA

18

Tpancdopmarop.
IIpousBoacTso, nepenaya u
OTpeOIeHUE IIEKTPUUECKOMN
SHEPTrUn

19

YCTpoUCTBO U IPAKTUUECKOE
IIPUMEHEHUE MIEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, JIMHHUI
3JIeKTpornepeay

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKH TIPU
TIPOM3BOJICTBE
anekTposHeprun. Kynerypa
HCITOJIB30BaAHMS
3JIEKTPOIHEPTHUHU B
[TOBCEHEBHOM YKU3HH

21

MexaHuueckre BOJIHBI,
YCIJIOBUS PACIIPOCTPAHEHMS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U IIMHA
BOJIHBL. [lonepeunsie n
IIPOJOJIbHBIC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DNIEKTPOMAarHUTHBIE BOJIHBI, UX
CBOMCTBA M cKOpocTh. [1Ikana
3JIEKTPOMArHUTHBIX BOJIH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

[IpuHIHKIIBI pauoCBA3U U

24 TeneBuaeHus. Pa3sutue
cpencTB cBs3u. Pagnonokarus

25 KonTtponsHas padora bubnuoreka [IOK
«KonebaHus ¥ BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonuHenHoe

2% pacIpoCcTpaHEHUE CBETA B bu6nuoreka [IOK
OAHOPOJHOM cpene. ToueuHbli https://m.edsoo.ru/ff0cd350
MCTOYHUK CcBeTa. JIyy cBera
OtpaxxeHue cBeTa. 3aKOHbI

7 oTpaxkeHus ceerta. [loctpoenue bubnmnoreka [JOK
N300paKEHUH B TUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenominienne ceera. [lonHoe

)3 BHYTPEHHEE OTPAKECHUE. bubnuorexa [JOK
[IpenenbHbIA YTOJI MOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKeHUS
JlaboparopHas padoTa

29 <<H3MI;peHI:/IC n(icasaTeJm Bubmmorexa LIOK

https://m.edsoo.ru/ff0cd67a

MIPEJIOMIICHUS CTEKIIa»
JIunsel. [Toctpoenue

30 n300paKeHMIA B JIMH3E. bubnuorexa [IOK
®opmyia TOHKON JTUH3BI. https://m.edsoo.ru/ff0cddle
VYBenu4yeHue JuH3bI
JlaboparopHas paboTa

31 «HccnenoBanue CBONMCTB
U300paXKCHHUI B TUH3AX)

32 Hucnepcus ceeta. CioXHBIN



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
https://m.edsoo.ru/ff0cdd1e

cocTas Oenoro cBeta. L[BerT.
JlaGopaTtopHnast pabota
«Habmonenne aucnepcuu
CBETa»

WuTepdepenmus ceera.

Bbu6morexa [JOK

33 Mudpaiums cera. . https://m.edsoo.ru/ff0ced22
JudpakmonHas pemeéTka

34 ITonepe4HOCTH CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonmapusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue Npudopsl U

35 YCTPOMCTBA U YCIIOBUS UX
6€3011acHOTr0 MPUMEHEHUS
['paHnLIBI TPUMEHUMOCTH

16 KJIACCHYECKOW MEXAHUKH. bub6morexa [JOK
[MoctynaTel crienuaIbHOH https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIHLHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTH. bubnmnorexa [JOK
3ameJieHre BpEeMEHH U https://m.edsoo.ru/ff0cfad42
COKpAIICHHUE JITTUHBI
DHeprusi U UMITYJIbC

13 PEIATHBUCTCKON YaCTHUIIBI. bu6nuoreka [IOK
CBs13b MacChI C YJHEPTHEH U https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPruUs MOKOs
KonTponsnas pabora «Onrtuka.

39 OCHOBBI CIEUATIBHON TEOpUH bubnmorexa LOK

https://m.edsoo.ru/ff0cf610

OTHOCHUTEIILHOCTH

40 ®otonbl. opmyna [1nanka. bubnuorexa [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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DHeprus U UMIyJIbC POTOHA

https://m.edsoo.ru/ff0cfel6

OTKpBITI/IC 1 UCCIICOO0BAHUC

bubmuoreka [{OK

41 . A.T.

Qorospexta. OmpiTe! https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl poTorddexra.

4 YpaBHeHUe DHHIITEHHA TSI bubnmorexa [JOK
dotorpdekra. «KpacHas https://m.edsoo.ru/ff0d015¢
rpanuna» Gorosdexra
Hasnenune cBera. OnbiTe [1. H.

43 Jlebenena. Xumuueckoe bubmmorexa [JOK

- seBa. https://m.edsoo.ru/ff0d04a6
JIEUCTBUE CBETA
TexHuueckue yCcTpoucTea u
MPaKTUYECKOE MTPUMEHEHHUE:

44
¢doroanemeHT, HoToAATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]
Pewienue 3anau no teme

45 «DneMEeHThl KBAHTOBOM bubmorexa HOK

https://m.edsoo.ru/ff0d0302
OTITHKI
Mopens atoma ToMmcoHa.

46 OmnbiTel Pe3epdopaa o bubmuorexa [JOK
pacCeaHUIO O-4aCTHLI. https://m.edsoo.ru/ff0d091a
[LmanerapHas Mozenp aToMa

bu6mmoreka [IOK
47 [Toctynater bopa
Y P https://m.edsoo.ru/ff0dOafa
N3nmydyeHune u moriomeHme
48 ($OTOHOB MpH Mepexojie aTomMa bubnuorexa [IOK

C OZHOTO YPOBHS SHEPTUHU HA
Ipyroi. Buael ciektpos

https://m.edsoo.ru/ff0d0afa
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BoaHOBBIE CBOWCTBA YaCTHILI.
Boubl e bpouis.

bu6mmoreka [IOK

49 KopnyckyasipHO-BOTHOBOU
PHyCKyIAp https://m.edsoo.ru/ff0d0ca8
nyanu3M. CloHTaHHOE U
BBIHYKJICHHOE M3TyUCHHE
OTKpBITHE PaTUOAKTHBHOCTH.

50 OmnsiTe Pesepdopaa mo bubnuoreka [JOK
OIIPENEIIEHUI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TyUSHUS
CeomnctBa anbda-, 6era-,

51 ramMmma-usnydeHus. Biausaue
PaZOaKTUBHOCTH Ha )KUBBIC
OpTaHU3MBI
OTkpbITHE IPOTOHA U
HeuTpoHa. M3oTomnbl. Anbga-

52 acnaj. DJICKTPOHHBIN U bubamorexa LHOK
p o Vp https://m.edsoo.ru/ff0d1162
NO3UTPOHHBIN OeTa-pacraj.
l'amma-uznydenue
DHeprus CBS3U HYKJIOHOB B
saape. SAnepHble peakiuu.

53 ane HLII/va eaKTE IIpoGneMsbl bubmorexa HOK

p p p- 1P ’ https://m.edsoo.ru/ff0d1356
MEPCIIEKTHBBI, YIKOJIOTUIECCKUE
ACTICKTBHI SIICPHOM SHEPTCTUKU
DJIeMEHTapHbIE YaCTHIIBI.
OTKpBITHE TO3UTPOHA. METO b
54 HaOJFOZICHUS ¥ PETUCTPaIuU bubmuorexa [JOK

3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton
«DyHIaMEHTAJIbHBIE

https://m.edsoo.ru/ff0d0e38
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B3aUMO/IeUCTBUs. ENMHCTBO
(U3HMYECKON KapTUHBI MUPA»

55

Bup 3Be3nnoro nebda.
Co3sBe3nus, SpKue 3BE3/bl,
IIJIAHETHI, UX BUINMOE
nemwxenue. CoHeuHast
crucTrema

56

Comaue. ConHeynas
AKTHUBHOCTD. ICTOUHUK
sHeprun CoJHIIA U 3BE3]T

57

3B€31bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3]IbI
TJIABHOM TI0CJICI0OBATSIIBHOCTH.
BuyTtpennee ctpoeHue 3B€31.
CoBpeMeHHBIE MPEICTABICHUS
0 MIPOUCXOKIACHUHU M IBOJIOIIUH
CoJHIa U 3BE31

58

Mueunbin [IyTe — Hama
["anakTuka. [lonoxenue u
neuxkenre CoiHIa B
INanaktuke. ['amakTuky.
YepHble ABIPHI B sIpax
raJlakTUK

59

Bcenennas. Paz6eranue
rajnakTtuk. Teopusa bonbiioro
B3pbIBa. PenukroBoe
u3nyuyeHue. MeraranakTuka

60

Hepemennsie nmpoGiieMbl
aCTPOHOMHUU




61

KonTponbhas pabota
«DIEeMEeHTHI aCTPOHOMUH U
acTpou3UKM»

62

Ob6o06maromuit ypok. Posb
(U3MKU U ACTPOHOMMUH B
9KOHOMHYCCKOH,
TEXHOJIOTHYSCKOM, COITHAJIbHON
1 DTUYECKOH cepax
JIEATeTLHOCTH YeJIOBEKa

63

Ob6o06maromuit ypok. Poib n
MeCTO (PU3UKHU U aCTPOHOMHUH B
COBPEMEHHOMN HAy4YHOI
KapTHHE MHpa

64

O6o06maromuit ypok. Posb
¢uznueckoil Teopuu B
dbopMupoBaHUU
MIPEACTABICHHUH O (HPU3UIECKOM
KapTHHE MHpPa

65

O6o6maromuii ypok. Mecto
(bu3nIeCKOit KapTHUHBI MUpPA B
00111eM psiy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
NPEeJICTaBICHUI O IPUPOJIC

66

PesepsHbIil ypok. MaruutHoe
noJie. DJIeKTpOMarHuTHas
UHAYKLINS

67

PesepsHblii ypok. OnTuka.
OcHOBBI cIENIMANIBHON Teopun
OTHOCHUTEIIEHOCTH




68

Pesepnsiii ypok. KBanToBas
busuKa. DIEeMEHTHI
aCTPOHOMMH U acTPOPU3UKU

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
[10 [IPOT'PAMME

68
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