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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHUs pa3paboTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHUHN K pe3ysibTaTaM
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOU Mporpammsl, npeactaBieHHbix B OI'OC
COQO, a Takxke ¢ ydé€roM (enepaibHOM pabodeil mporpaMMbl BOCHUTaHUS M
KOHLEMUMU TpenojaBaHus yyeOHoro npeamera «Dusmka» B 00pa3oBaTeIbHBIX
OpraHu3anusax Poccniickon ®enepanun, peanu3yommux OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

ConepxaHue mnporpamMmbl 10 (PU3MKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB mpu
oO0yueHuu ux Qu3nke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-ACSITEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM M METalpEeAMETHBIM pe3yJIbTaTaM
oOy4eHMs, a TaKKe YUYHUTHIBAET HEOOXOJUMOCTh PEATU3ALMH MEKIPEAMETHBIX
CBA3€l (PM3MKM C €CTECTBEHHO-HAyYHbIMU YUYE€OHBIMH MpeaMeTramu. B Hel
OIPENETSAIOTCS OCHOBHBIE LM M3Y4YEHHUS (PU3UKHU HA YPOBHE CPEAHETO OOIIEero
0o0pa30BaHus, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeIMEeTHBIC, IPeIMETHBIC (Ha 0a30BOM YpPOBHE).

ITporpamma 1o ¢u3mke BKIOYAET:

e IUIAHUPYEMbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIEC PE3YJIbTATHI IO r0/1aM 00y4EHHS;

e cojepkaHue yuebHoro npeamera « Pusrka» 1o rogam o0yueHusl.

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHax IPHUPOAbI, BHICTyINas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIa/J B CUCTEMY
3HaHu# 00 okpykatoieM mupe. LLIkonpHBIN Kype GU3HKH — CHCTEMOOOPA3yOIINA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLECCOB U SBJICHUM, H3y4aeMbIX XUMHEH, OHUOJIOTrHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEHHE (U3NYECKUX 3HAHUM  OmpenesisieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, IOJIy4YEHUs] HOBBIX MAaTE€pHaJOB C 3a/JlaHHBIMU CBOMCTBAMHU M JAPYIHX.
W3yuyenue (QU3MKM BHOCUT OCHOBHOW BKJaJd B (OPMUPOBAHUE €CTECTBEHHO-
Hay4yHOM KapTUHBI MHUpa oOydarouuxcs, B (OpPMHUPOBAHUE YMEHUW NPUMEHATH
HAy4YHbIA METOJI MO3HAHUS MPHU BHINOJHEHUHA UMU Y4€OHBIX HCCIEOBaHUM.

B ocHOBy Kkypca ¢u3WKM IS YpPOBHS CpeaHero ooOmiero o0pa3oBaHMs
NOJIOXKEH PpAX HUACH, KOTOpPbIE MOXHO paccMaTpuBaTh KaK MPHUHLHIBI €ro
IIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCA JIOTMYECKU
3aBEpPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX Pa3leioB (DU3WKH, BKIFOYACT KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEH Matepuay Kypca (pu3uku
o0beIMHEH BOKpPYTr (Qusnueckux Teopuil. Benymmm B Kypce sBIsIeTCS
dbopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MATEpHUH, BEIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzauusi Npeanoiara€T HUCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHAla (DU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIMPOKHM KPYTrOM TEXHMUYECKHUX U TEXHOJOTMYECKUX MPHUIIOKEHUM
W3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes skonocuzayuu peamusyercss TMOCPEICTBOM BBEICHHUS JJIEMEHTOB
CONIEp)KaHMS, TOCBAMIEHHBIX HKOJOTHYECKMM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepXKHEBBIMH dJIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPETHEro OOIIEero
oOpa3oBaHus SBJAIOTCS (u3HUeckue Teopur (PopMUpOBAHUE MPEACTABICHHUN O
CTPYKTYyp€ MOCTpoeHUs (Ppuznueckoit Teopuu, posi GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPUPOAE, TpPaHHUIAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-/IeSTEILHOCTHBIN TOAX0J B Kypce (PU3MKK peamusyercsl Mpex]ie
BCEr0 3a CUET OpraHU3allid HKCHEPUMEHTAIbHOU NESITEIBbHOCTH O0yYarolIUXCH.
st Ga3oBoro ypoBHS Kypca (U3HMKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B Iporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YYCHUYECKUX
MpPaKTUYECKUX paboT. BhijeneHue B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUISl KOHTPOJIE W OLCHKH, OCYIIECTBISETCS Yy4YaCTHUKaMU
0o0pa3oBaTEIbHOIO TMpOolEcca MCXOJd U3 OCOOCHHOCTEH IIJIAHUPOBAaHHS U
ocHameHuss kaOuHera ¢Qusuku. Ilpm dToM obOecrmeumBaeTcsi  OBIAJACHUE
OOy4YaroIIMMHUCS YMEHHUSIMU TPOBOJUTh KOCBEHHBIE M3MEPEHUs, HCCIEeIO0BAHMUS
3aBUCUMOCTEM (DU3MYECKUX BEJIWYUH U TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbplioe BHUMaHHE YNENAETCS PEHIEHUI0 PACUYETHBIX M KauyeCTBEHHBIX
3amad. IIpu 3TOM 1711 pacU€THBIX 3a/a4 NPUOPUTETOM SIBISIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJICIIbIO, MTO3BOJISIFONINE MPUMEHSATh U3YUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, Tak M UHTETPUPYS 3HAHUA W3
pa3HbBIX pa3nesoB. /[ KauyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3UYECKHX SIBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronie BbIOOpa (GU3MUECKOW MOJAENU I CUTYyallMu MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO £k maTepHalbHO-
TEXHUYECKOMY OOECIEUCeHHI0 Y4YeOHOro Ipolecca 0a30BBI ypOBEHb Kypca
(Gu3MKH Ha ypOBHE CpelHEro o01ero o0opa3oBaHusl TOJKEH U3y4aThCs B YCIOBUSAX
MPEeIMETHOrO0 KaOWHeTa (U3MKK WA B YCIOBHUSX HHTETPHUPOBAHHOIO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHeTre (QU3MKU TOIKHO OBITH
HeoOXxoauMoe J1abopaTopHoe O0OOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3NKE YYCHHUECKHX MPAKTHUECKUX PadO0T U JIEMOHCTPAIIMIOHHOE
o0opyIoBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHIIAIIOM MHUHUMAJIBHON JOCTaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe T0 (U3UKE KITIOYEBBIX JAEMOHCTpAIUNA IS
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBICHUW W  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpynOBaHME I YUYEHUUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyere
OJHOTO KOMIUIEKTa Ha JBYX oOydJaromuxcs. Temarnueckue KOMILIEKTHI
71a00paTOpHOTO O00OPYJAOBAHUSA JOJDKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaO0OpaTOPUH.

OCHOBHBIMU LEJIAMHU U3y4YE€HHS (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCA:

e (opMupoBaHHE HUHTEpeca M CTPEMJICHHS OOYyYaloIIUXCS K Hay4dHOMY
M3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIJICKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IC MO3HAHUS B (HOPMUPOBAHHE
HCCIIEIOBATENFCKOTO OTHOIIECHHUS K OKPY KAIOUTUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara H3YYCHHS
OCHOB CTPOCHHsI MaTepuH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (QopmupoBanue yMeHUI OOBSCHATH SBICHUS C HCIOJb30BAaHUEM
(bu3MYecKuX 3HAHUN U HAYUYHBIX JIOKA3aTENbCTB;

e (opMupoBaHHE TPEACTABICHUH O ponu (DU3UKK AN Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJOTHUH.

JlocTkeHne 3TUX Lene oOecreynBaeTCsl pelieHneM CIIeIyoNX 3a1ad B

npoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e TMpuOOpeTeHHWEe  CUCTEMbl  3HaHUH 00  oOumx  (uMyecKux
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIIEMEHTBI aCTPOPU3UKH;

e (¢opMupoBaHHE YMEHHMM MPUMEHSATh TEOPETUYECKUE 3HAHUS IS
oOBsicHeHUS (PU3NYECKUX SBJICHUW B TPHUPOAEC U JUISI TPUHATHS
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pELICHUS pa3IUYHBIX 33Jad C SBHO 3a/laHHOM
bu3nYeckol MOAENbI0, 3a]ad, MOJAPa3yMEBAIOIINX CaMOCTOSATEIbLHOE
co3gaHue pu3NUeCKo MOJENH, aJIEKBAaTHON yCIOBHSIM 3a/1a4H;

e TMOHMMaHHE (PU3NUECKUX OCHOB M MPUHIIMIOB ACHCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMUSIHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAICHUE METOJAMHU CAaMOCTOSITEIBHOIO IUIAHUPOBAHMS U TPOBEICHHS
(bU3MYECKNX SKCIEPUMEHTOB, aHAJIM3a W HWHTEpIpeTauuu uHbOpMaIuu,
OINPEJENIECHUS JOCTOBEPHOCTH MOJYYEHHOI'O pPe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM ISl PA3BUTUS YMEHUW IMPOEKTHO-UCCIIEIOBATENBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoAuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeNEl0), B
11 knacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemeiii B mporpamMmme 1o (U3MKE TepeueHb J1abopaToOpHBIX U
MPAKTUYECKUX pabOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
NpoBeleHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHAMBHUAYaJIbHBIX
O0COOCHHOCTEH 00yJaromuXCs.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT' O MO3HAHUSA

@usuka — Hayka o mnpupone. HayuHbie MeTOABI NO3HAHUS OKPYIKAIOLIETO
Mupa. Posb DOKCniepuMeHTa M TEOpUM B IpOLECCEe II03HAHUA IPUPOJBI.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (hU3MYECKUX SIBIECHUNA M IpoueccoB. HayuyHble rumotesbl.
dusnueckre 3aKOHbI U TEOpPUH. |'paHUIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHLIMI COOTBETCTBHUS.

Ponb u mMecTto Qu3Nku B (POPMUPOBAHUU COBPEMEHHON HAyUHON KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBUXKCHHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemerienre, CKOpOCTh (CpefHsIsi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUaibHOW TOYKH, MX MPOCKIUU HA OCHU CUCTEMbl KOOpPJHUHAT.
CrnoxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHENHHOe IBrkeHue. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U TMepeMelIcHus
MaTepuagIbHONW TOYKU OT BPEMEHH.

CBoOogHOe najzieHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonuneitHoe  aBrkeHue. JIBUKEHME  MaTepuajbHOM  TOYKM  TIO
OKPY>KHOCTH C TTIOCTOSTHHOM 10 MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopocTh. [lepuona u yacrora obpaiienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIUIOMETD,
JBU>KEHUE CHAPSIOB, IIEMIHBIE U PEMEHHBIE MTepeIaun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WLIKOCTPALIMS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JIBHOKEHUS.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOrO TOJA YIJOM K TOPU3OHTY H
TOPU30HTANIBHO.



N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY IyTAMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENILHBIE PABHBIE TMPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JBUKEHHH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

WN3ydyeHne NBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue ABUKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBwii  3akoH  Hbrotona.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIs. MaTepUabHON ToUkU. Tpetuit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akon BcemupHoro Tarorenus. Cuna Tsbkectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckonpxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHusl CKOIBKEHUs U cujia TpeHus nokos. Koadduiment tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[ToctynaTtenbHoe 1 BpaliateabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHn4eckre yCTpOWCTBA M MNPAKTHYECKOE MPUMEHECHHUE: MOIIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne uHEPIUY.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoit 3axkoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOBEME U MAICHUH.

CpaBHeHME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMarnmu.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOIO Teja, HWMEIOLIETO OCh
BpaLCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEeMbl MAaTEpHUANIbHBIX TOYEK.
NMnynbc CHIIBI U U3MEHEHME HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 W3MEHEHHUH
KUHETHUYECKOU SHEPTHMU.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIIpyro
nedopMupoBaHHON — mpyxuHbl.  [loTeHnmanpHas  SHepruss Tejda  BOJIU3U
MOBEPXHOCTH 3€MIIH.

[ToreHnuanbHple WM HENOTCHUUAJIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTECHUHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEIN.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckne yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon mOTeHIMATBLHON YHEPTUU B KHHETUUECKYIO U OOpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonmul

N3ydenne abCOMIOTHO HEYHNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJla Ha IPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas QU3nKa 1 TEPMOJAMHAMUKA

Tema 1. OcHo6vl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISAPHO-KUHETUYECKOU TEOPUHM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep IBUKEHHS U
B3aWMOJICMCTBUSI YacTUI BelleCcTBA. MoJaenu CTpPOEHUsS Ta30B, KUJKOCTEU H
TBEPJBIX TSI U 0OBSICHEHWE CBOMCTB BEIISCTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETHYECKOW TEOPHHM HACAIbHOTO ra3za. AOCONIIOTHash TeMmIiepaTypa Kak Mepa
CpeOHEl KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHHUs dvactul rasa. lllkama
temneparyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHUe MenaeneeBa—Kianeiipona.
3akoH [lamproHa. M30mponeccsl B UACATbHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H30MPOLECCOB: HM30TEpMa, H30XO0pa,
n3o0apa.

TexHuyeckue yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JIMCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUI.

OmnbiTel 10 MU PYy3UN KUAKOCTEHN U ra30B.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Mogens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIlIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBUSL.

Mogenb, HILTIOCTPUPYIOLIAas TPUPOLY AABJICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UCAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

Omnpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJUHAMHUYECKOU
CUCTEMBI U c11oco0bl e€ n3meHeHus. KonnuectBo TemnoTsl U pabota. BHyTpeHHs s
SHEPrusi  OJAHOATOMHOTO  HJeaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMmI0Th pH TEIIoNepeaye.

[lonatue 00 aamabaTtHOM mpouecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMHUKHU K u3ompoiieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mamuHbl.  [IpuHOWNBI  OEWCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanus HSHEpPruM B TEIUIOBBIX MamuHax. KoadduimeHt moiae3Horo
nevctBug TeroBol mammHbl. [ukn KapHo u ero xoad@duIMEHT MOJIE3HOTrO
JNEUCTBUA. DKOJIOTMUYECKUE MPOOJIEMbI TEIIIOIHEPT€TUKHU.



TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Teja MPH COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OYyTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3JyxXa, HarpeBanue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUIEOAEMOHCTPALIHS).

N3meHeHne BHYTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OnpIT 1m0 ananabaTHOMY pACHIMPEHUI0 BO3ayXxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSE BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecamnvie cocmoanus eeuyecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u KoHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAsA BJIAXHOCTh BO31ayxa. HacelmeHHblli mnap. YaenbHas TEILIOTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHUS OT JTABJICHHS.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOIHUS CBOMCTB
kpuctaiioB. Kuzakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUcTayui3anus. Y aenbHas Tersora miasienus. Cyonumarusi.

VYpaBHeHuE TEMIOBOTO OanaHca.

TexHuyeckre yCTpOIICTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIIOTUU MOJTYYEHUSI COBPEMEHHBIX MaTE€pPUaJOB, B
TOM YHUCJIE HAHOMATEepUaJoOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObl U3MepeHNs BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIaBJICHUS! KPUCTANTIMYECKOTO BEIlleCTRA.

JleMOHCTpanust KpuCTaJIoB.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAQXKHOCTH BO3TyXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpuzauusi Tela. OJEKTpUYecKuil 3apsn. JBa Buaa 3JIEKTPUUYECKUX
3apanoB. [IpOBOMHUKH, TUANEKTPUKA W TOJYIMPOBOJHUKH. 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmonerictBue 3apsaaoB. 3akoH Kyiona. TouedHBIN 2IEKTPUYECKUI 3apsi.
Onektpuueckoe rmosne. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHnun



CYNEPIO3ULIAN BJICKTPUUYECKUX MOJIeH. JINHMM Hanps>KEHHOCTH 3JIEKTPUUYECKOTO
TTOJISL.

PaGora cun  snekrtpocrarnueckoro  mois.  I[lorenmuman.  PasHocTh
NOTEHUUANOB. [IpOBOOHUMKM UM AUAJNEKTPUKU B AJIEKTPOCTATUYECKOM TIOJIE.
JudnexTpuyeckas NpOHULAEMOCTb.

OnextpoéMkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsyKEHHOTO KOHJIEHCAaTopa.

TexHudeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHECHHUE: SIECKTPOCKOII,
DIIEKTPOMETpP, dJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJICHCATOpP, KONMUPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopernicTBrue HaIEKTPU30BaAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOTHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuueckas 3amuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUSA MEXAY HUMH U TUIEKTPUIECKOW IPOHULIAEMOCTH.

DHeprus 3apsKEHHOIO0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3mepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [I0CTOIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHHUE. Y AEIbHOE COMPOTUBJIECHUE BEILECTBA.
[TocnenoBaTenpHOE, TapaIENbHOE, CMEIIAHHOE COEITMHEHUE TTPOBOIHUKOB.

PaGora onexktpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIIAS CHAJIAa U BHYTPEHHEE CONPOTUBICHUE WCTOYHHKA TOKA.
3akon Oma 11 MoJHOM (3aMKHYTOM) 35iekTprudeckoi nenu. KopoTkoe 3aMbIkaHUeE.

ONEeKTpOHHAasT ~ MPOBOJAMMOCTb  TBEPIABIX  METAVIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS METAJJIOB OT TemnepaTypbl. CBEpXIpPOBOAUMOCTb.

DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 151 MIPUMECHAS MIPOBOJIUMOCTh
noJIynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [omympoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIIHU3.



DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Liazma.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJILTMETP, PEOCTaT, HCTOYHMKM TOKa, OJJIEKTPOHArpeBaTesibHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN JHO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN U0/, aJbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh COIPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIONIEPEYHOTO CEYEHHUS U MaTepuaa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MepeHue >IEeKTPOABWKYIIEH cuibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psia v MPOBOJAUMOCTD BO3/IyXa.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JUO/IA.

Yyenuueckuii sxkcnepumenm, 1abopamopusie padbonul

M3ydeHne cMEemaHHOro COeAUHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CHUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabnroaeHnue a5eKkTposun3a.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OoCyIECTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBsI3€d C KypcamMH MaTeMaTHKH,
Ounonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meocnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, rumoresa, (pumyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOJEHUE, SIKCIIEPUMEHT, MOJIEITUPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxka: pelieHUEe CUCTEMBbl ypaBHEHUM, JuUHEHHas (yHKLHS,
napabona, runepbosia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCHU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

buonocusa: mexaHuueckoe NIBIXKEHHE B >KMBOU mpupoje, muddysus, ocmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PaBHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTHUYECKAS AUCCOLMALINS,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUS B TEXHUKE, MOJAIIWITHUKH, HCIOJIb30BAHHUE 3aKOHA COXPAaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHe), JBHUraTelb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIyYECHHsI COBPEMEHHBIX MATEPHAIIOB, B TOM YKCIIE HAHOMATEPHUAIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYMHBIH IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEUCTBHE  ITOCTOSIHHBIX ~ MAarHWUTOB.
MaruutHoe 1none. Bektop MarHuTHOM UMHAyKUuH. [IpuHimn cyneprno3unuu
MAarHuTHBIX MOJed. JIMHMM MarHuTHOM WHAYKUMH. KapTWHAa JWHWUKA MarHUTHOU
WHYKIUH T0JISI IOCTOSHHBIX MAarHUTOB.

MarnutHoe 10JIE TNPOBOAHMKA C TOKOM. Kapruna JIMHUN WHAYKUHAU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTsrue nNpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAalIPABJICHHE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BMKEHHUE 3apsiKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHoM mnosne. Pabota cuibl JlopeHna.

SIBiieHUE DJIEKTPOMAarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MarHUTHOM
UHAYKUUU. OJEKTPOJABIKYLIAs Cuila HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM
nnaykunu dapanes.

BuxpeBoe ayeKTpuYecKoe Moje. OJIEKTPOABMXKYLIAs CHJa WHIYKUWAN B
IIPOBOJHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKLIMH. OJIEKTPOABMXKYINAs CHJA
CaMOUHYKIIVH.

DHeprusi MArHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOIBUraTEIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHUL, NHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MATHUTHBIM TIOJIEM.

JInHMY MHAYKIMU MarHUTHOTO ITOJISL.

B3aumopenicteue 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME ANIEKTPOMArHUTHON MHIYKIWH.

IIpaBuno Jlenua.

3aBUCUMOCTD DJIEKTPOABMXKYILEH CHIBI MHAYKIUU OT CKOPOCTH WU3MECHEHMS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3yueHne MarHuTHOTO I10JIS KaTyIIKH C TOKOM.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenpnass  cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumuryga u ($asza kojieOaHUH.
[IpyXuHHBIN MasgTHUK. MareMaTH4eCKUd MASTHUK. YPaBHEHHE TAPMOHHYECKUX
konebanuii. [IpeBpaiiieHre HEPrUun MpU rapMOHUYECKUX KOJICOAHUSX.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJEaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYECKUMHU U
ANEKTPOMArHuTHEIMU KoJjieOanusimu. @Dopmyna Tomcona. 3akoH CcOXpaHEHUs
HHEPTUU B UJCATHHOM KO0JIeOATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyXarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKHE
koneOanus. Pezonanc. BeiHyX/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpiii TOK. CHUHYCOMAQIbHBIM TNEpPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ U JAEHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE SIEKTPUUECKON
SHEPIruM. DKOJOTMYECKUE PUCKHU TPHU MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPTUHU B IIOBCEAHEBHOM KU3HMU.

TexHndeckre yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasTHHK).



HaGnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanue CBOWCTB BBIHY X ACHHBIX KOJIEOaHUM.

Hab6monenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKAa U HANPsDKEHUS] OT BPEMEHM) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mpu MOCHENOBAaTEIbHOM COEIMHEHUHU PE3UCTOpa, KaTyIIKU
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIaUu.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCUMOCTH MEPUOJA MajbIX KoJeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBanre NEPEMEHHOI0 TOKa B LENM W3 IOCJIEI0BATENIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 0IHbL

MexaHnuueckue BOJHBI, yciaoBusi pacnpoctpanenusi. llepumoa. CxopocTb
pacnpocTpaHeHuss W JJuHa BOJIHBL. [lomepeuHble W TPOJIOIBHBIE BOJIHBI.
HuTtepdepenims u nuppaxius MEeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS U3IYyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BosHe. CBoiiCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHUE, MpeIOMJIEHUE, ToJisipu3anusi, Tudpaxuus,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paUOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTMKA B TEXHUKE WM MEAUIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpa3oBaHue U PacpOCTPaHEHNE MONEPEYHBIX M MPOJAOJIBHBIX BOJIH.

Konebmromeecs Teo Kak UCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKHUX BOJH.

HaoGmronenne natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGmronenue cBsi3 TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJIeOaHUH.



UccnenoBanune CBOWMCTB  D3JICKTPOMArHUTHBIX  BOJIH: OTpakEHHUe,
IpeJIOMJICHUE, TTOISpHU3aIs, AU pakius, THTephepeHITUSI.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsmMonuHENdHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. Jlyu cBera. ToueyHblli HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne m3oOpaxkeHuil B
IIJIOCKOM 3€pKale.

[IpenomieHue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN ITOKA3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yrosl IMOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CinoxHbli cocTtaB Oenoro cseta. LBer.

CoOuparomie W pacceuBaromue JUH3bL. ToHKas JmH3a. DOKycHOE
paccTosiHUE W ONTHYECKas cuiia TOHKOW nuH3blL. [locTpoenue uzobOpaxeHuil B
coOuparoux U paccenBaromux guH3ax. Gopmyna TOHKOW JUH3BI. YBelUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenensl TpUMEHUMOCTH T€OMETPUIECKOM ONITHKH.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEp(hEpEeHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCMMYMOB TpH TAJCHHMM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsgapuszanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS PEIIETKA, TOJISIPOUSI.

Jlemoncmpayuu

[IpssMONMHENHOE pacCIpOCTPAaHEHUE, OTPAKEHUE M MPEIIOMIICHHE CBETA.
OnTuyeckue nprudOpBHI.

[TonHOE BHYyTpEHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Moaenu MUKpPOCKOIIA, TEIECKOIIA.

Hab6monenne natepdepeHnm cBera.

HaoOmonenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ TOMOLIBIO MTPU3MBL.

[Tonydenne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGmrogenue nonsipu3aluu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padbomul



W3mepeHne nokasaresis NpeoMIIEHNs CTEKIIA.
HccnenoBanre CBOMCTB H300paXeHUH B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEJIbHOCTH
['panuupl  OPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOpPOCTHU
CBETa B BaKyyMe€, IPUHLMI OTHOCUTEJIbHOCTH DUHILTEIHA.
OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHNE BPEMEHU U COKpPAIECHUE
JUTAHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPrued U UMITYJIHCOM PEISTUBUCTCKON YaCTULIBI. DHEPrus
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®ortonsl. ®opmyna [1nanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OTtkpeiTue u ucciaegoBanue porodddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorddekra. YpaBuenue DunmteitHa st hotodddexra. «KpacHas rpanuiia
dboToaddexra.

JlaBnenue cBera. OnwiTel I1. H. JIcGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, cCoTHEYHasi 6aTtapes, CBETOANO/I.

Jlemoncmpayuu

®otor(PpdeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEITHETO (poToaddekTa.

Ceeroauoy.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHuO o -4acTHI.
[Inmanerapnas Mogens aroma. lloctynater bopa. U3nydyenune u mnoriomnieHue
(GOTOHOB MpU TEepexo/ie aToMa C OJHOTO YPOBHS SHEPrHMHM Ha Jpyroil. Buis
cnekTpoB. CHEKTp ypOBHEW SHEPrUu aToMa BOJIOPO/IaA.

BousiHoBeie cBoiicTBa yactull. Bosiasl ne bpoitisa. KopryckynsipHO-BOIHOBOM
Ty aJli3M.

CHNOHTAaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGmrogenue TMHeHyaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue inHeyaToro crekTpa.

Tema 3. Amommnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTb CTPOEHHs sapa. OTKpeITHE
pagunoaktuBHOoCcTH.  OmnbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paavoakTUBHOrO u3nydyeHus. CpoiicTBa anbda-, OeTa-, ramMma-u3Iy4eHHs.
BiusiHue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeuWTpoHa. Hykionnas moxens sigpa ['eitzenOGepra—
NBanenko. 3apsaa sapa. MaccoBoe uncio sapa. M3oTonsl.

Anbda-pacnag. OJIEKTpPOHHBIM W TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3Ty4eHHe. 3aKOH paIMOaKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl spa.

SnepHbie peakuuu. [leneHue u cuHTE3 A1EP.

SAnepnwrii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTUBHI
AJIEPHOM DHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIACPHON SHEPTEeTUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE MIO3UTPOHA.

MeTtop! HAOMIOIEHUS M PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.

dyHaMeHTanbHbIe B3auMoieicTBUs. EqUHCTBO du3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTUYECKOE MMPUMEHEHHUE: TO3UMETp, Kamepa
Buinbcona, siiepHbIil peakTop, aTOMHast Oomoa.

Jlemoncmpayuu

CuéT4yMK MOHU3UPYIOLIUX YACTHULL.

Yyenuueckuii sxkcnepumenm, nabopamopusie padbomul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JiemMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Ortanbl pa3BUTUs acTpoHoMuu. [IpukiaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro nHeba. Co3Be3nusi, spKkue 3BE3BI, IUIAHETHI, UX BHIMMOE
JIBIOKEHUE.

ComnHeunast cucrema.

Comnnne. ComHeuHast akTUBHOCTh. Mcrounuk sHeprun ComHIa U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTCPHUCTHUKH. JlmarpamMma «CTHEKTpaJIbHBIA Kjacc —
CBETUMOCTB». 3BE31bI TJIABHOM ITOCIEIOBATCILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM TMOCIEMOBATEIHbHOCTH. BHYTpeHHee cTpoeHwHe



3BE31. COBpEMEHHBIC MPEJCTABIEHUS O MPOUCXOXKACHUU U 3BoMoIMU CoJHIa U
3BE3/1. DTambl )KMU3HU 3BE3].

Mineunbiii IlyTs — Hama I'anaktuka. Ilonoxkenue u aBuwxkeHue CosiHIA B
lNanaktuke. Tunsl ramaktuk. Pagroranaktuky u kBazapbl. YEpHBIE IBIPHI B siapax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ia. Pa3zberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE N3IydYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C UCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us CeBEepHOro NoJymapus U ipkue 3BE3/bl.

HaoGmonenus B Teneckon JlyHbl, ianeT, Mieunoro I1yTu.

O6o0maromniee NOBTOPEeHUE

Poar ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHUYCCKOM,
COIIMAJIBHON M ATUYECKOU chepax nesTeIbHOCTH YeJIOBEeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUHU
B (GOpPMHpPOBAHUU TPEACTABICHUN O (PU3NYECKON KapTHHE MHpPA, MECTO
bu3nyuecKkoil KapTUHBI MHpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kitacce oCyIecTBIsIeTCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJI0TMHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAY4YHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (pakT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, IKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJEIIb, U3MEPEHHE.

Mamemamuka: penieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHUH HA OCU KOOPIAWHAT, CIIOXKEHHE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TMPU3HAKK TMOAOOUS TPEyTrOJHLHUKOB,
OTIpEJICJICHHE TUTONIAIN TIIOCKUX PUTYp U 00BhEMa Tell.

buonocus: »>nekTpuyeckue SBJICHHS B JKUBOW MpPUPOJE, KoJieOaTelabHbIE
JBUKEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOUM MPUPOAE, NECUCTBUEC
paJaraluy Ha )KUBbIC OPTraHU3MBL.

Xumus: cTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKasA CTPYKTYpa TBEPbIX
T€Jd, MEXaHU3Mbl OOpa30BaHHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHalus.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MPEJCKA3aHUE 3EMIICTPSCCHHIA.

Texnonocusa: NVMHUW DJEKTpoOIEepenay, TIECHEPATOP NEPEMEHHOIO0 TOKa,
AJIEKTPOJBUIaTENIb, WHIYKIMOHHAS II€Yb, pajap, pPaaUONPUEMHHUK, TEIEBU30D,
anteHHa, TeiedoH, CBYU-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsl OITHKA,
coJIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenne yudeOHoro mnpeamera «Ddusnuka» Ha ypoOBHE CpeAHEro OOIIEro
oOpasoBanus (0a30BBI YPOBEHB) JOJKHO OOSCIICUUTHh JTOCTHIKEHHUE CIISTYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIC Pe3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera «Du3nKa» JTOTKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXJCHUH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HCHHOTO
ONbITA U OIbITA JACATEIBHOCTH B IMPOIIECCE peaav3aluyd OCHOBHBIX HANPaBJICHUMN
BOCIUTATEJIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKTAHCKON MO3UIIMU 00YUaAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYSCKMX T'YMAaHHUCTHUUYECKUX M
JIEMOKPATUYECKUX ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPa)xJaHCKOIrO
oOIecTBa, y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTeIbHON OpPTraHU3aIlNH;

YMEHUE B3aUMOJEHUCTBOBATH C COUAIBHBIMA UHCTUTYTaAMU B COOTBETCTBUH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) MaTPHOTUYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXk JaHCKOU WJIECHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIICHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHUECCKOTO ITOBEICHMUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESITEIbHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIErO;

4) 3CTeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOYAS 3CTETUKY HAyYHOTO TBOPUYECTBA,
NpUCYIIero pu3nueckoit HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K Pa3IndHbIM cdepaMm MnpodecCHOHATBHON IESTEIHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHbIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKHN HA TPOTSHKEHUU BCEU JKU3HU,

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

c(OPMUPOBAHHOCTh HKOJIOTMYECKON KyJIbTYphl, OCO3HAHHE TJI00aTHHOTO
XapakTepa SKOJIOTUIECKUX MPOoOIIieM;

IJJAHUPOBAHUE U OCYILIECTBICHUE ACHCTBHUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHue OmbITa JEATENbHOCTH HKOJOTMYECKON HalpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO (PU3UKE;

7) HEHHOCTH HAYYHOTO TMO3HAHUSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSA (PHU3NIECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIbHOCTH, TOTOBHOCTb B IIPOLECCE
u3ydeHus: (U3MKA  OCYIIECTBISAITh  MPOEKTHYID M HCCIIEIOBATEIbCKYIO
NEeATEeNIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE [1eiiCTBUSA
ba3oBble Jioruyeckue qeMCTBUA:
CaMOCTOSITEILHO  (OPMYIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeAENsATh LENU ACATEIIbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUHU HX
JIOCTHIKCHMS,
BBISIBJISITh  3aKOHOMEPHOCTH M NPOTHUBOPEYMSI B  PACCMATPUBAECMBIX
bu3HYeCKUX SBICHUSIX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4E€TOM aHaIu3a UMEHOIIUXCS
MAaTEPUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCIEACTBUMN AEATEIbHOCTH;
KOOPJAMHUPOBAaTh M  BBHIIONHATH pabOTy B YCIOBHUSIX  PEalIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHUCTBUS;
pPa3BUBATh KPEATUBHOE MBIILICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiegoBaTe/IbCKHeE AeiiCTBUS .
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU IMOHSATHSIMHU W METOJAAMH
(bU3UYECKON HAYKH;



BJIAJ€Th HABBIKAMU y4e€OHO-HCCIIEIOBATEIBCKON U MPOEKTHOMN EATENIbHOCTH
B o0nactu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY
METOJ/IOB pelIeHUsl 3a/iay (PU3UYECKOTO COJEpKAHUS, MPUMEHEHHUIO Pa3INYHBIX
METO/I0B [T03HAHUS;

BJIAJETh BHJIAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAUNA, TPEOOPa3OBAHUI0 M TPUMEHEHHUIO B PA3IMYHBIX YyUeOHBIX
CUTYalLMsIX, B TOM YKCJIE TIPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHus, HaXOIUTh apryMEHTHl JIs JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TOJYYEHHBbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

CTaBUTh U (OPMYJIUPOBaThL COOCTBEHHBIE 3aJadyM B 0Opa30BaTEIbHOM
JEATETHLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3HUKU;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsSIM, OIIECHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA TI0 (U3MKe B MTPAKTUYECKYIO 0O0JIaCTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OpUruHaAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJI€Th HABBIKAMU TOJy4eHUs] UHPOpMaANUU (HU3MYECKOTO COJCPKaHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATENbHO OCYUIECTBJISATh IOWCK, aHAJIM3,
CUCTEMATH3alNI0 W HWHTEPIPETAIUI0 MHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHNUS,

OILICHHBATh JIOCTOBEPHOCTh UH(OPMAIINK;

UCIIOJIb30BaTh  CPEJICTBa  MH(MOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3AaIIMOHHBIX
3ajlad ¢ coOnroJieHHueM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPECypcocOepexeHUs, TPaBOBBIX M OTUYECKHX HOPM, HOPM
nH(pOpMaMOHHOM 0€30IaCHOCTH;

Co3/aBaTh TEKCThl (PU3UYECKOTO COJAEpX AHUS B PA3IMYHBIX (QopMarax c
y4€TOM Ha3zHAYeHUs] HHPOPMALUU U LEIEBON ayIUTOPHUH, BEIOUpasi ONITUMAIIbHYIO
(dbopMy IpeCcTaBlICHUs U BU3yaIU3alUu.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHUSA:
OCYUIECTBJIATh OOIIEHHE Ha YpoKax (U3MKM W BO BHE-ypPOUYHOU
NEATEIIbHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CHUTyallud ©  CMSATYaTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYJTbHON
paboThI;

BBEIOWPATh TEMATHKy W METOJBl COBMECTHBIX JEUCTBHH C yd4éTOM OOIMINX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0T0 4ieHa KOJIICKTHBA,;

OpPUHUMATh IeId  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPAWMHHUPOBATh JIEHCTBUS TO €€ JOCTH)KCHHIO: COCTABISTH IJIaH JIEHCTBUH,
pacmpenensiTe poiu ¢ Y4E€TOM MHEHHMHA YYacCTHHMKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOU pabOThI;

OIICHMBATh KauyeCTBO CBOEr0 BKJIAJla U KaXKIOrO yYaCTHHKA KOMaHIbl B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE TPOCKTHI, OICHWBATh HJCH C TIO3UIIMH HOBHU3HBI,
OPUTHUHAIBHOCTH, TPAKTUIECKON 3HAYUMOCTH;

OCYUIIECTBJISTh TO3UTUBHOE CTPATETUYECKOE IMIOBEJCHUE B PA3IUYHBIX
CUTYaIUsX, IPOSBISATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIEe 1eliCTBUSA
Camoopranusanus:

CaMOCTOATENFHO OCYIIECTBIISATh MMO3HABATENIbHYIO JIESTEIbHOCTh B 00JacTH
GU3UKM W aCTPOHOMHH, BBISIBJISATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOATEITLHO COCTABJIATH IUIAH PEIICHHUS] PACUETHBIX M KauyeCTBEHHBIX
3aJ1a4, TJIaH BBIMOJTHEHUS MTPAKTUYECKON PabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTEHU;

JaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacIIMpATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEAOYTECHUN;

JieNiaTh  OCO3HAHHBIA BBIOOp, AapryMEHTHUpOBaTh €ro, Oparb Ha cedd
OTBETCTBEHHOCTD 3a PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO MU TMPOSIBICHUIO 3pYAMIMH B 001acTH
(GU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEILHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlusiM, BHOCUTh KOPPEKTHUBHI B JIEATECIHLHOCTD,
OILICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM;

BJIaJIeTh  HABBIKAMH  TO3HABATENBHON  pedrekcun Kak  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBHA W MBICTUTEIBHBIX TIPOIECCOB, WX pE3YyJIbTATOB U
OCHOBaHUM;



WCIIOJIB30BATh MPUEMBI peIIeKCUU IS OLIGHKH CUTYyalliu, BEIOOpa BEPHOTO
peIIcHNS;

yMETh OIICHMBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HUX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TPH aHAINW3E pPe3yIbTaTOB
NEeSTENHHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIW3e pPe3yIbTaToB
NeATEeIIbHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTUX HA OIIHOKH.

B mporecce AOCTHXKEHHSI JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS TPOTPAMMBbI
no (Qu3MKe A yPOBHS CpeaHEro oOmero oOpa3oBaHUS y OOYy4YaIOIMIUXCS
COBEPILIEHCTBYETCS AMOITMOHAJILHBIN HUHTEJUJICKT, MIPEI0JIararoIuit
c(hOpPMHPOBAHHOCTD:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIOCOOHOCTh TTOHUMATh CBOE IMOIIMOHATIBLHOE
COCTOSIHUE, BUCTh HAMPABICHUS PA3BUTHUS COOCTBEHHOM AMOITMOHAILHON CeEpHl,
OBITh YBEPEHHBIM B ce0e;

caMOpeTyJIMPOBaHUs, BKIIOUYAIOIIET0 CaMOKOHTPOJIb, YMCHUE NPHHHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCS K
OMOIMOHAJILHBIM U3MEHECHHSIM U TIPOSBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY

BHYTPCHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpeMJIEHUE K JTOCTH)KCHHUIO LU U
yCrnexy, ONTHMHU3M, WHUIMATUBHOCTH, YMEHHE IEHCTBOBATh HMCXOAS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIECH CITIOCOOHOCTh MIOHUMATh AMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIICCTBICHWH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOIIECHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pPa3pemaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMECHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MECTO (U3HKUA B (POPMHPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUI, B IPAKTUYECKOU IEATEIbHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHHS W3YYCHHBIX (U3UYECKUX MOJCIICH:
MaTepualibHasl TOUYKa, MHEpUUaIbHas CHCTEMa OTCU€Ta, a0COIIOTHO TBEPIOE TEIIO,
WJICAJIBHBIN Ta3, MOJEIHN CTPOCHUS ra30B, )KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PeIIeHUH PU3NYECKHUX 3a]1ay;



pacro3HaBaTh (QpuU3MUECKUE SIBICHUS (MIPOLECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAaHHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOANHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  NPSMOJIMHEWHOE
JBKEHUE, CBOOOJHOE TMaJIeHue TeJ, IBWKEHHWE IO OKPYKHOCTHU, HHEPLHUS,
B3auMoJielcTBUe Tel, nuddy3usi, OpOyHOBCKOE NBHXEHUE, CTPOCHUE KUIKOCTEN
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HArpeBaHUu (OXJIaXKIEHUH ), TETLIOBOE
paBHOBECHUE, UCIIAPEHHE, KOHJCHCAIMs, TUIABJICHUE, KpUCTAIUIM3AIUs, KUIICHHE,
BJI&YKHOCTbh BO3/lyXa, MOBBIIICHUE JIABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cCoCylie, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHMSI Ta3a B  HM30IpOLEccax,
AIIEKTPU3AIUS TN, B3aUMOCICTBUE 3aps/I0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKEHUE, HCTOJB3Yys (U3UYECKUE BEIUYUHBIL:
KOOpAWHATa, NyTh, NEPEMELIEHUE, CKOPOCThb, YCKOpEHHE, Macca Teja, CHuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEpPrus, MOTEHUHUAJIbHAS SHEPIus, MEeXaHU4yecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINHWCAHUM MPABUIBHO TPAKTOBATH
(UBUYECKHUIT CMBICT HCHOJIb3YEMbIX BEIWYMH, MX OOO3HAYECHHS U EIUHUIIBI,
HAXOJUTh (OPMYJIbI, CBA3BIBAIOIINE NAHHYIO (HU3UYECKYIO BEIMYHUHY C JIPYTUMU
BEJINYMHAMU;

ONKCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIJIOBBIC SIBICHHUS,
UCTIONIb3Ysl (DU3MYECKHE BEIMYWHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpEeaHss
KMHETHYECKasi SHEPIsl XaOTHUECKOTO JBUKEHHUS MOJIEKYJI, CpeIHEKBaApaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA HSHEPrusi, padora rasa,
KOA((PHUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBHO TPaKTOBaTh (DU3MYECKUN CMBICI HCIHOJIB3YEMbIX BEIIUMYWH, WX
00O3HAaYEHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JaHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U SIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKHUI 3apsi,
AIIEKTPUUECKOE M0JIe, HAMPSXKEHHOCTD TMOJIS, MOTEHIMAJ, pa3HOCTh MOTEHIIUAIIOB;
NPy OMUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCHOJIb3yEMBbIX
BEJIMUMH, UX OOO3HAYEHUS] M EIUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIIKE
JTaHHYIO0 (U3UYECKYIO0 BEIUYUHY C IPYTUMU BEJIMUYUHAMU;

aHAM3UPOBATh (PU3MUYECKHE MPOIECCHI U SBICHUS, UCIONB3Ys (U3HUECKUE
3aKOHBI U TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHUYECKOW DHEpPruM, 3aKOH COXpaHEHUs HMITYJIbCa,
NPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOMPABUS HHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJEKYJSAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW 3HEPTruU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
abCOJIIOTHON TeMIlepaTypoM, MEepBbIi 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHUS
AIIEKTpUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pasnuyaTh CJIOBECHYIO



GbOopMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHHE W YCIIOBUS (TPaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPUHIMIBI JCHCTBUS MAalllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3auyaTh YCJIOBHUS MX O€30MaCHOr0 HCIOJIb30BaHUS B
IMOBCEJIHECBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3UUECKUX SBJICHUU U
MPOLECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHM, MPU STOM
dbopMmynupoBath MmpobeMy/3amadyy ¥ TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0O0pYIOBaHUSA, MPOBOJUTH OIBIT M
(bopMyIUpPOBaTh BHIBOIBI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAJBHBIA CIOCOO M3MEPEHUS W HMCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJEeOBAaTh  3aBUCHUMOCTH  MEXIY  (PU3MYECKHMMH  BEJIUYMHAMH  C
WCIOJIb30BAHUEM TMPSIMBIX H3MEPECHHUH, NMPU ATOM KOHCTPYUPOBATH YCTAHOBKY,
buKCHpOBaTh PE3yIbTaThl TMOJYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUMYHUH B
BU/JIe TaOIUII ¥ TpauKOB, A€TaTh BEIBOABI IO pPE3yIbTaTaM UCCIIeI0BAHNUS,

coOJII0/1aTh MpaBuiia 0€30MaCHOr0 TPyJa MPHU MPOBEJICHUU HMCCIEIOBAaHUMN B
paMKax y4eOHOTro OKCIEepUMEHTa, Y4eOHO-UCCIIeNOBATEIbCKOW W IMPOEKTHOM
NESATENBHOCTH C MCHOJB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB U J1A0OPATOPHOIO
o00opyI0BaHUS;

pemiath pacy€THBIC 3a7adyd C SIBHO 3aJaHHOW (U3MYECKOW MOJENbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIW3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUYECKHE BEIMYUHBI U (POPMYIIbI,
HEOOXOMMbIE JJIsI €€ PEIICHUs, MPOBOJAUTH PacdyE€Thl U OLICHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HaYEHUs (PU3NUYECKON BEIUUMHBIL;

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BHICTPAUBATh JJIOTHUECKU HEMPOTUBOPEUNBYIO
LEMOYKY PACCYKICHHM C OMOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

UCIIONB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3aJlad  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN
Y TIPEJICTABIICHUS YUeOHOW W HAYYHO-TIOMYJIAPHON MH(POPMAIIHH, TOTYUYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTydaeMyto HH(popMaIuio;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B MOBCETHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU



YCTPOWCTBAMH, JIJIsi COXPAHECHUS 37I0POBbS M COOJIOICHUS HOPM JKOJOTHUYECKOTO
IOBEJCHNUS B OKPYIKAIOLIEH Cpeae;

paboTatb B TpYIIE C BBHIIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYIIbl, PAlMOHAIBHO paCHpeieNsiTh OO0S3aHHOCTU U
TUTAHUPOBATH JICSITEIHHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBAaTHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YIaCTHUKOB TPYTIIHI B PEIICHUE paCCMaTPUBAEMOM TTPOOIIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (GU3HKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTHHA, B TMPAKTHYECKOU ACATEIHHOCTH JIIOJICH, IEIOCTHOCTh M €IMHCTBO
(bu3HYeCcKoi KApTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyUYCHHBIX (U3HUYECKUX MOJIETeH:
TOYEYHBIN 3JEKTPUUECKUIN 3apsif, JTyd CBETa, TOUEUHbI UCTOYHUK CBETA, siA€pHas
MOJIeSTb aTOMa, HYKJIOHHas MOJENb aTOMHOTO Siapa TMpH PEIIeHUH (PHU3NIECKUX
3amay;

pacno3HaBaTh (pU3NYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH MX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DUBHUKH: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJIEKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MAarHUTHOTO TIOJdS Ha
MIPOBOJHUK C TOKOM W JBIDKYIIHICS 3apsl, 3JICKTPOMArHUTHBIE KOJEOaHHUS W
BOJIHBI, TPSIMOJIMHEWHOE PACIPOCTPAHCHHE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W TOMApU3alUsg CBETa, JUCIEPCUsS CBETa,
dbotoanekTpudeckuii 3QhexT (hoTod¢dexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JUHENYATOrO0 CIIEKTpa aToMa BOJOpPOJa, €CTECTBEHHAs W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONKCHIBATh W3YYCHHBIE CBOMCTBA BEIIECTBA (DIEKTPUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYIO  MPOBOJAMMOCTb  pa3IMYHBIX  cpel) |
AJIEKTPOMArHUTHBIC SIBJICHUS (TIPOIECCHI), HMCHONB3YS (HU3UYECKUE BEITMYMHBIL:
IEKTPUYECKUI 3apsl, CWia TOKa, JJICKTPUUECKOE HAMNPSDKCHHE, DIICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJCKTPOABIDKYIAs CUila, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHiia, WHIyKTUBHOCTH
KaTyIIKWA, DHEPTUs DJICKTPUYECKOTO M MArHUTHOTO TMOJIEH, TEPHOJ U YacToTa
KojeOaHuii B KosiebaTeIbHOM KOHTYpe, 3apsii M CHJIa TOoKa B IIpolecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pACCTOSHHUE U
ONTHYECKAs] CWJa JIMH3BI, TIPU OMHCAHWM TMPABUIHLHO TPAKTOBATh (HHU3UUECCKUI
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAUYCHHS U EIAUHUIIBI, YKa3bIBaTh
dbopMysbl, CBSA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JAPYTUMU
BEITUYMHAMU;



OMUCHIBATh HW3YUYCHHBIC KBAHTOBBLIC SIBJICHUS U MPOLECCHI, HUCIOIb3YS
(bu3nYecKre BEIMYUHBI: CKOPOCTH AJEKTPOMATHUTHBIX BOJH, JJWHA BOJHBI U
4acToTa CBETa, YHEPTUs M UMITYJIbC (POTOHA, IEPHOJT MOTypaciiaa, SHEPTUs CBIA3U
aTOMHBIX SIZIEp, TMPU ONUCAHUU TMPABUIBHO TPAKTOBaTh (DUIUUYECKUNA CMBICIH
UCIIOJIB3YEMBIX BEJIUYUH, MX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIONINE JIAHHYI0 (U3WYECKYI0 BEJIMYMHY C JPYTHMMH BEIUYMHAMH,
BBIYUCIISTh 3HaUCHUE (PU3NUECKON BEITUUYNHBI,

aHAM3UPOBATh (PU3MUYECKHE MPOIECChI U SBIICHUS, UCIONB3Yys (U3HUECKUE
3aKOHbI W MPUHLMIBL: 3aK0OH OMa, 3aKOHBI MTOCIEA0BATEIBLHOIO U MapaJIEIbHOIO
COEJIMHEHHUS MPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKoH 3JIEKTPOMArHUTHOMN
WHIYKIMH, 3aKOH MPSMOJUHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHe OWHITEeHHA Misa GoTtodrddexra,
3aKOH COXPAaHEHUs JHEPruU, 3aKOH COXPAHEHHUsI MMITYJIbCa, 3aKOH COXPAHEHUs
AIIEKTPUUECKOTO 3apsJia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMclia, MocTynatsl bopa,
3aKOH PaJIMOaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE U YCJIOBUS (TrpaHUIbl, O00JIACTH)
PUMEHUMOCTH;

OTIpEICNISITh HAMIPaBJIeHUE BEKTOPA MHIYKIIUA MAarHUTHOTO TOJISl TPOBOJIHUKA
C TOKOM, CuJibl Amniepa u cuibl JlopeHua;

CTPOUTh U OIKMCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI [0 KCCIENOBAHUIO (DU3UYECKUX SIBIICHUN H
MPOILIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: NPH 3TOM
dbopMmynupoBarh MpodieMy/3aiadyy M TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO O0OpY0BaHMS, MPOBOAUTH OIBIT U
(dbopMyTUPOBATH BHIBOIHI,

OCYUIECTBJISAThH MPSAMbBIE U KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX BEIHYUH, TIPH
TOM BBIOMpPAaTh ONTUMAJIBHBIA CIOCOO M3MEPEHHUs W HUCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUM;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIMYUMH C HCIOJIb30BaHUEM
NpSIMBIX U3MEPEHUM: MPU DTOM KOHCTPYHUPOBATH YCTaHOBKY, (HUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3WYECKUX BEIUMYMH B BHUJE TAOIUI U
rpauKoB, 1eaTh BHIBOABI MO pe3yIbTaTaM UCCIIeI0BaHNUS,

coOI01aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUU HMCCIEIOBAaHUMN B
paMKax y4eOHOro JKCIEpPUMEHTa, Y4YEOHO-UCCIIEIOBATEIbCKON W MPOEKTHOM
JEATENIbHOCTU C UCIIOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000opyIOBaHUS;

pemiaTh pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCIIONB3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/lauu



BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIUYMHBI U (POPMYIIbI,
HEOOXOJMMbIe ISl €€ pEelIeHUs, MPOBOJIUTH PacuéThl M OICHUBATh PEATBLHOCTD
MOJTyYE€HHOT0 3Hau€HUs (PU3MUECKON BEIIUYUHBL;

peniaTh KaueCTBEHHbIE 33/1aUd: BBICTPAUBATh JIOTUYECKH HEIPOTHBOPEUUBYIO
LEMOYKY pPAaCCYXKICHUN C OMOpOM Ha M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3nYecKue SIBJICHNUS,

UCIIOJI30BaTh ~ MpPU  PEIIEHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETALIUU
U TIPE/ICTaBIICHUs Y4eOHOW U HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYUYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MMOJTyYaeMyto HH(popMaIuio;

OOBSCHATh NPUHIUIBI JEHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUA UX O€30MacCHOrO MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIET0O MHUpa, B PA3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecriedeHus: 0€30MacCHOCTH MpU OOpAIlEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JUIsl COXPAHEHUS 3/10pOBbsS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIr0
MOBECHUS B OKPY KaIOIIEH cpejie;

paboTaTh B TpYyIIE€ C BBHIINOJHEHUEM pPAa3IUYHbIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh padOTy TPyIIlbl, PAalUOHAIBHO pACHpENesiTh OOS3aHHOCTU U
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJ€KBAaTHO OLIEHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB T'PYMIIbI B PEIIEHUE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu(ppoBbIe
Ne n/m P Kontpoabubie IIpakTuueckue (mudpp )
NpOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
Paznen 1. PU3UKA U METO/IbI HAYUHOI'O ITIO3HAHMUSI
bu6nuoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOTO MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro mo pazneny 2
Pazpnen 2. MEXAHUKA
bubnuoreka [JOK
21 Kimmemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2.2 7
Hutramka https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 bubanorexa [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOHHAMHKI1 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnunorexa [JOK

@da30BbIE IEPEXOABI

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



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

Utoro no pazneny 24
Paznen 4. DJIEKTPOJIMHAMMUKA
bubmuoreka [JOK

4.1 DMEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN 3neKTpUYecKUuil TOK. TOKU B 12 bu6nmoreka [JOK

' PasIMYHBIX Cpeax https://m.edso0.ru/7f41bf72

Utoro no pazneny 22

PeszepBHOe Bpemst 2

OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

11 KITACC

KoanuecTBo yacon DJIeKTPOHHbIE
HanmMeHnoBaHue pa3/iesioB U TeM uudposbie
Ne n/m P Kontpoabnbie IlpakTuueckue (itcpp )
NpOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. 9JIEKTPOJAUHAMUKA
MarunuTHO€ nosie. D1eKTPOMAarHUTHAs bubnnorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
51 MexaHu4ecKHe U 3JIEKTPOMarHuTHbHIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHu4eCcKHue U 3JIEKTPOMArHuTHbHIE bubnnorexa [JOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJLHOCTH

OCHOBBI crielIMAILHON TEOPUHU bubmuoreka [JOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
N bu6nmoreka [JOK
4.1 DJIeMEHThI KBAHTOBON ONTUKH 6 https:/m.edsoo.ru/7fA1c97c
4.2 Ctpoenue aToma 4 bubmuorexa [JOK


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

4.3 ATtomHOE A1po 5

Utoro no pazneny 15
Pasnen 5. OJJEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 7

Uroro no pazpeny 7

Pasnea 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o01mmaroiiee MOBTOPEHHE 4
Uroro no pazpeny 4
PeszepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

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

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

bubmnorexa [IOK
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

IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
nudpoBbie
Tema ypoka Kontpoabnbie IIpakTuyeckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

®dusnka — Hayka o npupoje. Hayunsie 1 bubmmoreka [JOK
METO/IbI TO3HAHUS OKPYKAIOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
Poab u Mecto dusuku B hopMUPOBAHUH
COBPEMEHHOM (1—11)’(1 HOM K(E I”;I/IHI?I MHpa, B 1 bubnnorexa LIOK

p N i P vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JACSATEIHbHOCTH JII0IeH
Mexannueckoe JIBUKCHHE.
OTHOCHUTEIHFHOCTh MEXaHHUYECKOTO 1 bubnuoreka [JOK
nBwxenus. [lepememenue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMeEpHOE IPpAMOJIMHEIHOE ABHKEHNE 1 bubmorexa LOK

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

PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE 1 bubnuoreka LIOK
JBHKCHUE https://m.edsoo.ru/ff0c372e
CBoOogHoOe majienue. Y CKopeHue 1 but6mmoreka [IOK
¢BOOOIHOTO ITaJEHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe npmxenue. JIBuxxenune 1 bubmuoreka [JOK
MaTepUaAIbHONU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHumn otHOCUTENBRHOCTH ["anunes.
HNuepnmansHBIe CHCTEMBI oTcUeTa. [lepBhIit 1 bubnnorexa [IOK

pH - ep https://m.edsoo.ru/ffOc3be8
3akoH HeroToHa
Macca Tena. Cuna. [IpuHuun cynepno3unun 1 bu6nuoreka [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
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

cui. Bropoii 3akon HerotoHa jist
MaTEepUAIBHON TOUKHU

https://m.edsoo.ru/ffOc3be8

10 Tperuii 3akoH HproToHA /U151 MaTepHambHBIX bu6mmorexa [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMUpHOTO Tsirotenus. Cuiia bubnmnorexa [JOK
TshKecTU. [lepBasg kocMuueckast CKOpOCTb https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuia ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunment tpenns. Cuna
13 COHpOTI;)/IBJIeHI/ISI npql)/l(b,uBmeHmII) Tena B bubmmorexa [IOK
https://m.edso0.ru/ff0c3f76
KUJKOCTU WU ra3e
[ToctynarensHoe U BpamiareiabHOe
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bubnmnorexa [JOK
MowmenT cusl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOTO TeNa
Hmnynbc MaTepuanbHONH TOYKH, CHCTEMBI
15 MaTepHaJIbHBIX TOYEK. IMITyIbC CUIIBL. bu6muoreka [{IOK
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKCHHE
Pa6ota u mouHocTs cuiibl. Kunernueckas
16 SHEprus MatepuaabHoi Touku. Teopema 06 Bubnnorexa LIOK
. https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW YHEPTHH
[TorenumansHas sueprud. [loTeHmansHas
17 SHEPrus yIpyro 1ehopMUPOBaHHOM bubmuoreka [IOK
npyxuHsbl. [loTeHnnanbpHas sHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIN3U TIOBEPXHOCTH 3eMITU
18 ITorennmuanbHBIE 1 HEMOTEHITHAIBbHBIE CUIIEL. bubnuoreka [JOK

CBs13b paOOTHI HEMOTEHITUATBHBIX CHII C

https://m.edsoo.ru/ff0c478c



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

19

20

21

22

23

24

25

26

27
28

U3MEHEHHEM MEXaHUUYECKOW SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOHN dHEPTUn

JlaGopaTtopHas pabota «VccienoBanue
CBSI3H pabOThI CHITBI C U3MEHEHHEM
MEXaHUUYECKOW PHEPTUU Tejla Ha TIPUMepe
PaCTSDKEHHUS. PE3UHOBOTO KIyTa)

KoHnTtponbHas pabora 1mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpPaHEHUs B MEXAHUKE

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
newkenue. uddysus

Xapakrep ABUKEHUS U B3aUMOJCUCTBUSA
4acTHIl BemecTBa. Mozaenu CTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX Tl

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHast ABoraapo

TenmoBoe paBHOBecue. TemnepaTypa u €€
n3mepenue. lllkana remneparyp Llenbcus
Uneanpusiii raz B MKT. OcHoBHOE
ypaBHenue MKT

AOcomoTHas TeMrepaTypa Kak Mepa
CpeHEeW KHHETUYECKON YHEPTUU JBUKEHUS
MOJIEKYJ. YpaBHeHUE MeHeneeBa-
Kianelipona

3akoH JlanbToHa. I'a30BEIC 3aKOHBI

JlaGopaTtopHas pabora «lVccienoBanue

but6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

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

bubnunoreka [JOK
https://m.edsoo.ru/ffOc4fde

but6mmoreka [JOK
https://m.edsoo.ru/ff0c511e



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

3aBUCUMOCTHU MCKAY IMapaMeCTpaMn
COCTOSIHUS pa3pCKCHHOT'O Ira3a»

N3onporieccrl B uACaIbHOM ra3e u ux

bubmuoreka [JOK

29 rpadguvecKoe mpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEeprus TepMOAUHAMUYECKON
CHCTEMBI U CTIOCOOBI €€ N3MEHEHHSI.
30 KonmuaecTBO TEIIOTHI U paboTa. bubmmorexa [JOK
https://m.edso0.ru/ff0c5952
BHyTpeHHsIs sHEprusl 0OJHOATOMHOTO
UJICaIbHOTO ra3a
bubmuoreka [JOK
31 Buytet Terutonepe iay https://m.edso0.ru/ff0c5c36
VY nenpHas TEIIOEMKOCTh BELIECTBA.
32 KonunuecTBo TEIoThI pH TeIuionepeaye. bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnuabatHslif poriiecc
33 [lepBrlii 3aKOH TEPMOJMHAMUKH U €I0 bubmuorexa [IOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTh nporeccoB B IpUpoe. bu6muoreka [{IOK
BTopoii 3ak0H TepMOJIUHAMUKHI https://m.edso0.ru/ff0c6230
35 [Tpunun aevicteus u KII/ TernmoBoit but6mmoreka [{JOK
MalIVHbI https://m.edso0.ru/ff0c600a
36 [{uxn Kapno u ero KIT/
37 DKOJIOTHYECKUE TIPOOTIEMBI
TEIJIO3HEPTeTUKU
38 O6o6maromuit ypok «MomnekynsipHas bubnmoreka [JOK
¢uznka. OCHOBBI TEPMOJMHAMHUKI https://m.edso0.ru/ff0c6938
Konrtponbnas pabora mo reme
39 «Monekymnspras puzrka. OCHOBBI bubmmorexa [JOK

TCPMOAUHAMUKN

https://m.edsoo.ru/ff0c6a50



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
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

40 [TapooGpa3oBaHre U KOHIACHCAITHS. bu6muoreka [IOK
Hcnapenue u Kurnexnue https://m.edsoo.ru/ff0c63b6
41 AOcommoTHas 1 OTHOCHUTEIIbHAS BIIAKHOCTh bubmuoreka [JOK
BO3Ayxa. HachlleHHbIi nmap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramnuueckue u
42 amop(dHbIe Teraa. AHU30TPOIHUS CBOMCTB bubnmnoreka [JOK
KpHUCTAIUIOB. JKUIKHE KPUCTAILIIBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHUaIbI
43 [1naBnenue u KpucTamuMzanus. Y aeibHast bubnmnorexa [JOK
TeruioTa masieHus. CyonuManus https://m.edso0.ru/ff0c6708
but6mmoreka [JOK
44 YpaBHEeHHE TEIUIOBOTO OamaHca
P https://m.edsoo.ru/ff0c6820
45 DnexTpu3anys Tel. DNeKTPUISCKUl 3apsi. bubnmnorexa [JOK
JIBa BH1a DIIEKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ffOc6bcc
[TpOBOAHWKY, TUIICKTPUKH U
46 n(f)n TIPOBOTHUKH 3aK§H COXpaHEHUs bubmorexa [JOK
YHPOBOA ' P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
47 BzaumoneiictBue 3apsinos. 3akoH Kynona. bubnmoreka [JOK
TodeuHblil JIEKTPUIECKUI 3apsi https://m.edsoo.ru/ffOc6ced
Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS.
48 [TpuHIHTT CYTIEPTIO3UITIH DICKTPHUECKUX bubmmorexa [JOK
p UH yrep H . P https://m.edsoo.ru/ffOc6df2
nosiel. JInHum HanpsKEHHOCTH
49 Pabota cuit 31eKTpOCTaTHYECKOTO MOJs. bubnmnoreka [JOK
ITorennman. Pa3HOCTh MOTEHLIMATIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHWKY ¥ TUDIICKTPUKHU B
50 3J1123K OCTaTHYECKOM HOIjIe bubmmorera I[JOK
P ] https://m.edso0.ru/ff0c7018
JmsnexkTpudeckasi MPOHUIIAEMOCTh
51 Onekrpoémkocth. KoHaencarop bubmmoreka [JOK


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

52

53

54

55

56

:‘)J'ICKTPOéMKOCTB IIJIOCKOI'0 KOHACHCATOpaA.
SHCPFI/IH 3apAKCHHOT'O KOHACHCATOPpa

JlabopaTtopHnas pabora "M3mepenne
ANEKTPOEMKOCTH KOHIEHcaTopa"

[IpuHIIMD AEHCTBUS U IPUMEHEHNE

KOH/ICHCATOPOB, KOMIMPOBAJILHOTO armapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUUECKAS

3anTa. 3a3eMICHHUE AIEKTPOpUOOpOB

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cymectBoBaHusl. [locTosuubiii Tok. Cuia

toka. Hanpsxenue. ConpoTuBieHue. 3aKoH

Oma 11 yyacTka 1enu

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIAHHOE COSAMHEHHUE TPOBOHHUKOB.
JlabopaTtopHnas pabora «3yuenue
CMEIIaHHOTO COCIMHEHHS PE3UCTOPOBY

https://m.edsoo.ru/ff0c7126

but6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

bu6nunoreka [JOK

0.5 https://m.edsoo.ru/ff0c74f0

S7

58

PabGota u MOIIHOCTD JJICKTPHUYCCKOI'O TOKaA.

3akon J[xxoyns-Jlenna

3akon Oma 115 MOTHOM (3aMKHYTOM )
anekTpuyeckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«M3mepenne D/1C nctouHnka ToKa U €ro
BHYTPEHHETO COMPOTUBIICHUSD)

but6mmoreka [JOK
https://m.edsoo0.ru/ff0c7838

but6mmoreka [{OK

0.5 https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs TPOBOIUMOCTb TBEPBIX
METaJUIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh


https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DJIeKTpuYeCcKuil TOK B Bakyyme. CBoiCTBa

60 1
AIIEKTPOHHBIX MTyYKOB
[TorympoBOTHUKH, UX COOCTBEHHAS U
61 npuMecHas mpoBoauMocTs. CBoiicTBa p—N- 1 bubmmorexa LIOK
P POBOA ' P https://m.edsoo.ru/ffOc84ae
nepexo/a. [1oaynpoBoJHUKOBBIE TPHOOPHI
DNEKTPUUECKUN TOK B paCTBOPAX U
pacriaBax 3JIEKTPOIUTOB. bubnmoreka [JOK
62 1
DJIEKTPOJIUTHYECKAS] JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOH3
DNEeKTpUUECKUN TOK B ra3ax.
. . bubmuoreka [JOK
63 CaMOCTOSATEIHHBIA U HECAMOCTOSTEITHHBIN 1
https://m.edsoo.ru/ffOc84ae
paspsia. Monuus. [Inazma
DnexTpuueckue mpudopkl U YCTPOMCTBA U
64 UX 11 fKTquCKOGII)I I/Ilvf)GHeHie Il)'I aBUJIa 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/ffoc86fc
TEXHUKH 0€30MMacCHOCTH
but6mmoreka [JOK
i 1
65 O0600manmuil ypok «IIEeKTPOTUHAMUKA) https://m.edsoo.ru/ff0c88be
Kontponbhas pabota no teme
66 «Qnexrpocraruka. [TocTosHHBIH 1 bubmuorexa [IOK
ANEKTPUYECKUH TOK. TOKHM B pa3iIM4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
67 PesepBHblii ypok. KonTponbhas pabota no 1 bu6muoteka [IOK
TeMe "DnekTpoauHamMuka” https://m.edsoo.ru/ff0c8c56
68 PezepsHbliil ypok. O6001maronui ypok mno 1 bubmuoreka [IOK
temaMm 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68


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

11 KITACC

Ne i/

Tema ypoka

ITocTostHHBIC MATHUTEI U HX
B3auMoieiicTBue. MarautHoe nose. Bektop
MAarHUTHOW MHAYKUMH. JINHUU MarHUTHOM
WHIYKIAH

MarsuTHO€ 1oJjie IPOBOJHUKA C TOKOM.
OmnsiT Opcrena. Bzaumopeiicteue
MIPOBOJIHUKOB C TOKOM

JlaGopatopHnas pabora «3yuenue
MarHUTHOTO TIOJIS KaTYIIKU C TOKOM)

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJAHUK
¢ TokoMm. Cuita Ammnepa. JlabopaTopHas
pabota «VccnenoBanue neiCTBUS
MOCTOSIHHOT'O MarHMWTa Ha paMKy ¢ TOKOM)

JlelicTBME MarHUTHOTO TOJISI HA
JBIDKYIIYIOCS 3apsbKeHHYI0 yactuily. Cuna
Jlopenmna. Pabora cumsl Jlopenia
OnexkTpoMarHuTHas UHAYKIMs. [loTok
BEKTOpa MarHuTHOW uHAYKuu. IJC
MHIYKIWU. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykiuu Papanes

JlabopaTtopHnast pabota «HccnenoBanue
SIBJICHUSI DJICKTPOMArHUTHOM MHITYKITUWY

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThbI

IMpakTn4yeckune
padoThbI

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

bubmuoreka [IOK
https://m.edsoo.ru/ff0c9778

bubmuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9ac0

bubmuoreka [IOK
https://m.edsoo.ru/ff0c9df4

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

10

11

12

13

WMHIyKTUBHOCTD. SIBII€HNE CAMOMHIYKIIHH.
S/1C camMOMHIYKIIMHU. DHEPIHUsI MATHUTHOTO
MOJIS KATYIIKH C TOKOM. DJIEKTPOMarHUTHOE
nose

TexHuueckue yCTponuCTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBI, DJIEKTPOABUIATEIIb,
YCKOPHUTEINH 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs I1€Yb

O6o0maromuii ypok « MarHuTHOE TOJI€.
DEeKTpOMarHuTHas UHAYKIIHSDY

KonTtponbnas pabota mo teme «MarHutHoe
noJie. DNEeKTPOMarHuTHasi MHAYKLIHSD»

CB00OIHBIE MEXAaHUYECKHE KOJICOaHNUs.
I"apmornyeckre koneOanus. Y paBHEHUE
rapMOHHYECKUX KoyieOanwmid. [IpeBparicHue
SHEPTUHU

JlaboparopHnas pabota «VccienoBanue
3aBHCUMOCTH MI€PHUO/1a MAJIBIX KOJIeOaHM
rpysa Ha HUTHU OT JJIMHBI HUTU U MAaCChbl
rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

14

15

Konebatenbubrit kouTyp. CBOOOIHBIE
AJNIEKTPOMATrHUTHBIC KOJICOaHUS B
U7CaTLHOM KOJIeOaTeIbHOM KOHTYPE.
AHanorust Mex1y MEXaHU9IeCKHUMH U
3JIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPTUH B HJICATHBHOM KOJICOATSIIEHOM
KOHTYpe

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbh9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

16

17

18

19

20

21

22

23

24

25

Hpe,[[CTaBJ'IeHI/IC 0 3aTyXaromux
KOoJICOaHMSIX. BLIHy)KI[eHHBIC MECXaHUYCCKHEC
KoJieOanus. Pe3oHanc. BLIHy)KI[eHHBIC
OJICKTPOMArHMTHBIC KOJIcOaHus

Ilepemennslil Tok. CHHYCOUATBHBIN
IIEPEMEHHBIN TOK. MOITHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JEUCTBYIOLIEE
3HaYEHHUE CUJIbI TOKA U HAIPSHKEHUS
Tpancdopmarop. [IponsBoactBo, nepenaya
U MIOTpeOICHHUE AIIEKTPUUECKON SHEPTUU

Y CTpoHCTBO U MPAKTUYECKOE MPUMEHEHHUE
AJIEKTPUYECKOTO 3BOHKA, FEHEpaTOpa
IIEPEMEHHOT0 TOKA, TMHUH JIEKTponepesad

DKOJIOrM4eCKHEe PUCKHU IPU IPOU3BOJICTBE
anekTpo3Hepruu. Kynbrypa ucnonab3oBaHust
AJIEKTPO3HEPTUU B IOBCEIHEBHOM JKU3HU

MexaHu4ecKue BOJHBI, YCIOBHUS
pacrpoctpanenus. [lepuoa. CkopocTth
pacipoCTpaHEHUS | JTMHA BOJIHEI.
[Tonepevnblie ¥ MPOIOJIEHBIC BOJTHBI

3Byk. CKOpOCTb 3ByKa. | pOMKOCTB 3BYyKa.
Bricora Tona. TemOp 3ByKa
DJEKTPOMarHuTHBIE BOJIHBI, X CBOMCTBA U
ckopocTb. IlIkaa 3J1eKTpOMAarHUTHBIX BOJIH
[TpyHIMIIBI paUOCBSI3U U TEIEBUACHHUS.

PazButue cpencts cBsa3u. Pagnonokanms

Konrponbnas pabora «Konebanus u
BOJTHBD»

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

bub6mmorexa [JOK
https://m.edsoo.ru/ff0cc324

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpssmonuHeitHOe pacpocTpaHeHHe CBeTa B

26 OJTHOPOJHOM cpene. ToueuHbIi HCTOYHHUK Bubmmorexa [IOK
ATTOPOATION CPEAE. hitps://m.edso00.ru/ff0cd350
ceera. JIyd cBera
OtpaxeHne cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoeHue nu3obpakeHuit B Bubnmorexa [IOK
’ P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKaje
[Ipenomienue ceera. [lonHOe BHyTpeHHEE
28 orpakeuue. [IpeaenbHbBIA yroi MOJIHOTO bubnnorexa [IOK
P P 4 https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHHUS
29 JlaGopatopHnas pabora «M3mepenue bubnuorexa LIOK
MOKAa3aTeIsl MPETOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
Jlunssl. [loctpoenue n3o0paxkeHuil B TUH3E.
30 ®opMyIa TOHKOW JUH3bI. Y BEIUUYECHUE bubmmorexa [JOK
pMYy ' https://m.edsoo.ru/ffOcddle
JTUH3BI
31 JlaboparopHnas pabota «MccrnenoBanue
CBOMCTB N300pKCHHH B JIMH3aX)
Hucnepcus ceera. CioxHbIN cocTaB 6€710ro
32 cera. [[Ber. JlabopaTopHas pabora
«Habmonerne 1ucnepcun CBeTay
33 Wutepdepennus cera. Audpaxius cera. bubnuorexa LIOK
JudpaxuuonHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bu6nuoreka [IOK
[Tonspusanus csera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpUOOPHI U YCTPOUCTBA H
yCIOBUS X O€30MaCHOTO MPUMEHEHUS
['paHuUIBI TPUMEHUMOCTH KJIACCUYECKOM
. bubmuoreka [JOK
36 MexaHuku. [locTynaTel ciennanbHOM

TEOPHUHU OTHOCUTECIIBHOCTHU

https://m.edsoo.ru/ff0cf862



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
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCHUTENLHOCTD OJHOBPCMCHHOCTH.

bu6mmoreka [IOK

37
3ameJIeHHe BPEMEHU U COKpAILlEHUE JJIMHBI https://m.edsoo.ru/ffOcfad2
DHeprus U UMITYJIbC PESITHBHCTCKON
38 yacTuiibl. CBS3b MacChl ¢ SHEPTHUEH U buomorexa LIOK
Hbl P https://m.edsoo.ru/ffOcfc68
UMITyJTECOM. DHEPTHUSI TOKOS
39 KonTponbhas padota «Ontuka. OCHOBBI bubnuorexa LIOK
CIIELIMATBHON TEOPUH OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronbl. opmyna [Inanka. Jueprus u bu6nuoreka [JOK
UMITYIbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTkpbiTHE U HccaenoBanue GoTtodddexra. bubnuorexa [JOK
OnbiTel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl pororddexra. YpaBHeHHE
42 3ﬁHmTe§Ha nnq;)l(bq)OToa(1)£eKTa «Kpacnas bubmmorexa [TOK
- (BP https://m.edsoo.ru/ff0d015e
rpanuiay Gotodddexra
43 Hasnenne cera. OnbiTe [1. H. JIebenena. bubnuoreka [JOK
XUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4yeckue ycTpoHUCTBa U MPAKTUYECKOE
44 npuMeHeHue: GoTo3JIEeMEHT, (POToaaTUHK,
CONTHEeYHas Oarapesi, CBETOIHO/]
45 Pemenne 3amau no reme «71€MEHTHI bubnuorexa [JOK
KBAHTOBOU ONTHKW https://m.edso0.ru/ff0d0302
Mopeinb aroma Tomcona. OnbIThI
46 Peszepdopaa no paccesnuro a-uactu bubmmorexa [JOK
peOpA P t https://m.edsoo.ru/ff0d091a
[InanerapHast MoJesib aToMa
bubmuoreka [JOK
47 [Toctynatel bopa
TYAATH HOp https://m.edsoo.ru/ff0dOafa
48 Wznydyenune u nornomieHue GOTOHOB MPU bubnunoreka [JOK

HEpexo/e aToMa C OJHOTO YPOBHS SHEPIUU

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

50

o1

Ha Jipyroi. Buasl ciekTpoB

BoimmoBrele cBoiicTBa yacTuil. BoJHEI 11e
bpoiina. KopnyckynsipHO-BOJHOBOM
nyann3M. CIIOHTaHHOE U BBIHYXJACHHOE
W3JIy4YEHHUE

OTKpbITHE paTuOaKTUBHOCTU. OMBITHI
Pezepdopna no onpenenenuro cocraBa
PagOAKTUBHOIO U3ITyYECHUS

CoiicTBa anb(a-, 6era-, raMMa-H3ITydeHUsI.

BrnusiHre paaqroakTUBHOCTH Ha )KUBbIE
OpraHu3Mbl

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bu6nmorexa [JOK
https://m.edsoo.ru/ff0d0fd2

52

53

54

OTKpbITHE IPOTOHA U HEUTPOHA. 30TONEI.
Anbda-pacniaa. DIeKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3Iy4eHue

OHeprus CBsA3M HyKJIOHOB B sifipe. SlnepHble
peakumu. Snepusiit peaktop. [Ipobaemsl,
IIEPCIEKTUBBI, YKOJIOTUYECKUE ACIIEKThI
SIEPHOM DHEPrETUKH

OnemeHTapHble YacTULbl. OTKpBITHE
no3uTpoHa. MeToap! HaOIAeHUS U
PETUCTPALIMU YIEMEHTAPHbBIX YaCTHII.
Kpyrusiit cron «®yHaaMeHTanbHbIe
B3auMoOIecTBUA. EAMHCTBO usznueckoit
KapTHUHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0r0 HeOa. Co3Be3nus, ipKue
3Bé3[[LI, IIJTaHCTHI, UX BUAUMOC IBUXKCHUC.
Conneunas cuctema


https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

57

58

59

60

61

62

63

64

65

Comnurte. CoHevyHast akTUBHOCTE. MICTOUHHUK
sHepruu CoJiHLA U 3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 bl IIaBHOM OCIEN0BATEILHOCTH.
BuytpenHnee ctpoenue 38€31. CoBpeMEHHbBIE
MPEACTABIICHUS O MMPOUCXOKIACHUH 1
spomonuu CoaHIa U 3BE3]

Muneunsiii [1yte — Hama ["anaktuka.
[Tonoxenue u amxenue ConHIa B
lNanaktuxe. ['anaktrku. Y€pHBIEC IBIPHI B
SIpax TaJakTUuK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosbiioro B3peiBa. PennkroBoe u3nydeHue.
MeraranakTaka

Hepemennsie nmpobaeMbl aCTpOHOMUHT

KoHnTtponbHas paboTa «DJIeMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI»

O6o06maromuii ypok. Pons ¢pusuku u
aACTPOHOMUH B SKOHOMHUYECKOI,
TEXHOJIOTUYECKOM, COLUATIbHOU U
ATHUYECKOH cepax NeaTeIbHOCTH YeTIOBeKa
O6o06matomuit ypok. Pois u Mecto puzuku
Y aCTPOHOMHUH B COBPEMEHHOM HAYYHOU
KapTHHE MUpa

Oo6o6matomuit ypok. Poib gusundeckoit
TEOpuHu B (POPMUPOBAHHUHU TIPEIICTABICHHUH O
(hU3UIECKOI KapTHHE MUpPa

Oo6o06matomuit ypok. Mecto puzndeckoit




KapTUHBI MUPA B O0IIEM PSATY COBPEMEHHBIX
CCTCCTBCHHO-HAYYHBIX Hpe,Z[CTaBJIeHI/Iﬁ 0
npupoe

PezepBHbIil ypok. MarHuTHOE moJie.

66 1
DNeKTpOMarHuTHast UHAYKLUS
67 PesepBHbIii ypok. OnTika. OCHOBBI 1
CHEMATILHON TEOPUU OTHOCUTEILHOCTHU
68 Pezepuslii ypok. KBanroBas ¢usnka. 1 bu6nuoreka [JOK
DeMeHTHI aCTPOHOMHUU M aCTPOPHU3UKU https://m.edsoo.ru/ff0d1784
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., byxoBues b.b., Corckuit H.H. non
penakuueit [lapdentreBoit H.A., AkunonepHoe o61iecTBo «31aTenbCcTBO

((HpOCB@HICHI/IG»

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA
[atanunaA.B. Paboune nporpammel @uszuka 10-11kn ba3oblii n yriayOneHHBIM
ypoBHU. -M: IIpocBenienne

Caypos [0.A. TToypounsie pazpabotku @usuka 10ki.-M. [Ipocsernienue

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

bubaunoreka 1{OK https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784
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