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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CPEHEr0 00IIero 0opa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHHM W TpeOOBaHUM K pe3yJbTaTaM OCBOEHHS OCHOBHOM
obpasoBarenbHON mporpammebl, npeacTaBieHHbIXx B GI'OC COO, a Takke ¢ y4éToM
denepanbHON paboyeil mporpaMMbl BOCIIMTAHUA M KOHIEHIMH MPETOoAaBaHus yueOHOTo
npeamera «®duszuka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit deaepariuu,
peann3youmMx OCHOBHbBIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Copep>kanue nporpaMMbl 1o (pU3MKE HAMpaBiIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-
Hay4YyHOW KapTWHbI Mupa oOyuatomuxcs 10—11 kmaccoB mpu oOyueHHHM uX ¢U3MKEe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEITEIbHOCTHOTO noaxoAa. [Iporpamma no ¢usuke
cootBercTBYyeT TpeboBanusiM ®I'OC COO k m1aHUpyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U
METaIlpeJIMETHBIM ~ pe3ysibTaTaM OOYYEHMs, a TaKXKe YYUThIBA€T HE0OXOJAUMOCTh
peanu3aluyd MEXIPEIMETHBIX CBSI3e (PU3MKH C €CTECTBEHHO-HAyYHBIMU Y4E€OHBIMU
npeaMeTaMu. B Hell ompenenstorcs OCHOBHBIE LIENM H3y4deHUs (U3HKM HAa YpPOBHE
cpenHero oOmero oOpa3oBaHUs, IUIAHUPYEMBIE PE3yJbTaThl OCBOCHHS Kypca (DU3HKU:
JUYHOCTHBIE, METAIIpeIMETHBIE, IPeIMETHBIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rke BKIIOYALT:

e IUIAHUPYEMbIE PE3YyJbTaThl OCBOCHMS Kypca (PU3MKM Ha 0a30BOM ypOBHE, B TOM

YHUCJIe MPEAMETHBIE PE3ybTaThl 110 ToAaM O0Oy4EHHUS;

e coJepkaHue yueOHoro npeamera «Pusrka» o rogam o0ydeHusl.

®du3rka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAas B KayeCTBE
yu4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHHU 00
okpyxatoiieMm mupe. HIkoapHbIN Kypc GU3HKHA — CUCTEMOOOPA3YIOIIMA AJI €CTECTBEHHO-
HAy4YHbIX Y4YE€OHBIX MPEAMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI JIEKaT B OCHOBE
MPOLIECCOB U SIBJICHMM, W3y4aeMbIX XHUMHEH, Ouojorued, ¢uznueckou reorpadpuei u
acTpoHomuel. Mcnob30BaHNe U aKTUBHOE MPUMEHEHHE (PU3MUECKUX 3HAHUUN OTpPEeIesieT
XapakTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTMH B c(epe SHEPreTHKH, TPAHCIIOPTA,
OCBOEHHsI KOCMOCA, MOJy4eHUSI HOBBIX MAaTEPUAJIOB C 3aJaHHBIMU CBOWCTBAMHU U JPYTHUX.
W3yyenue ¢GuU3MKM BHOCUT OCHOBHOHM BKJaJ B (POPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa OO0yd4aromuxcs, B (popMUpOBaHHE YMEHUW MPUMEHSITh HAyYHBIA METO]
MO3HAHUS TP BHITIOJHEHUN UMHU YU4E€OHBIX UCCIIEIOBAHMIA.

B ocHoBy kypca (u3MKU UIsl YPOBHS CpEHEro 00IIero 00pa3oBaHus MOJOXKEH PsiJl
UJel, KOTOPbIE MOYKHO PACCMATPUBATh KAK MMPUHLIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmumocmu. B COOTBETCTBUM € HEM Kypc SBISETCA JIOTMYECKH
3aBepUIEHHBIM, OH COJEPKUT MaTepHal M3 BCEX pas3leNioB (M3HKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (DU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUU ¢ HEW Marepuan Kypca QU3MKU 00beIUHEH
BOKpYT (puznueckux teopuil. Begymum B Kypce siBisieTcs popMupoBaHue IpeiCTaBICHUN
O CTPYKTYPHBIX YPOBHSX MATEPHUH, BELIECTBE U IIOJIE.



Hoes  eymanumapuszayuu. E€ peanmusauuss mOpeanonaraeT  MCHOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMAaNa (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3M PA3BUTHUS (PU3UKHU C
pa3BuTHEM O0IIecTBa, a Takke C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U
HKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonou nanpaerennocmu. Kypc Qusnky npenmnojaraeT 3HAKOMCTBO C
[MIMPOKUM KPYTrOM TEXHUYECKHX U TEXHOJOTMUYECKUX MPUIIOKEHUN H3yUYEeHHBIX TECOPHH U
3aKOHOB.

Hoes sxonocuzayuu peaansyeTcsi MOCPEACTBOM BBEACHUS DJIEMEHTOB COJIEP)KaHMUS,
MOCBSIIEHHBIX OSKOJOTUYECKUM TMpo0JieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C
pPa3BUTHEM TEXHUKH M TEXHOJIOTHM, a Takke OOCYXXIeHHUs MpoOJeM paluoOHAIbHOTO
IPUPOIOTIOIB30BAHUS M SKOJIOTHUECKON OE€30MacCHOCTH.

CrepXHEBBIMH dJIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHMs SBISIIOTCS  (Qu3ndyeckue Teopuu ((GOpMHUPOBAHHME MPEJCTABICHUA O
CTPYKTyp€ MOCTPOEHUS (PU3NYECKOW TEOpUH, pPOIM (yHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIAIIOB B COBPEMEHHBIX MPEACTaBICHHUSIX O NPUPOJE, TPaHHUIAX HPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CuCcTeMHO-AeSTEILHOCTHBIN MOAX0/ B Kypce (DU3UKHU pealin3yeTcsl MPexk]ie BCEro 3a
C4€T OpraHM3allM SKCIEPUMEHTAIBHON JesATeNbHOCTH oOywarommxcs. s 6azoBoro
YPOBHS Kypca (U3UKU — 3TO HCIOJIb30BAaHUE CUCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPhIE B MporpaMmme o Gpu3nuke 0ObeINHEHbI
B OOIIMI CIIMCOK YYEHUYECKUX MPAKTUIECKUX paboT. BrimeneHune B ykazaHHOM IepeuHe
7a00paTOpHBIX paboOT, MNPOBOAMMBIX JJIsi KOHTPOJS U OLEHKH, OCYIIECTBISETCS
y4yacTHUKaMU 00pa30BaTeIbHOrO Mpolecca MCXOlsd M3 OCOOEHHOCTEH IIaHMPOBAaHUS U
ocHarmenusi kabunera Qusuku. [Ipu 3TOM obecneunBaeTcs OBNAJECHUE O0YYArOUTUMUCS
YMEHHSIMH TIPOBOJANTH KOCBEHHBIE U3MEPEHUSI, UCCIIEIOBAHUS 3aBUCUMOCTEHN (DHU3HUECKUX
BEJIMYMH U MIOCTAHOBKY OTBITOB IO IPOBEPKE MPEI0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHUe yaensieTcs peuieHUIo pacuéTHBIX U KauyeCTBEHHBIX 3ajad. [Ipu
3TOM I Pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO 3a/laHHON (pU3nuecKon
MOJIEJIbIO, TO3BOJISIIOIINE TPUMEHSATh HM3Y4YCHHBbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OIHOTO pa3feNia Kypca, TaK W UWHTETpUPYS 3HAHHWS U3 pasHbIX pasnenon. [lms
Ka4eCTBEHHBIX 3a7a4 TPUOPUTETOM SBISIFOTCS 3allaHusi Ha OOBSICHEHHE TMPOTEKAHHUS
bu3MUecKuX SIBICHUA U TMPOIECCOB B OKPYKAIOIIECH KHU3HU, TpeOyrolre BbIOOpa
buznyecKoil MoAeNu A CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu PI'OC COO Kk MaTepUabHO-TEXHUYECKOMY
obecreueHnto yueOHOro mporecca 6a30Bblil ypoBeHb Kypca (GU3HKU Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus JOJHKEH U3YdaThCsl B YCIOBUAX MPEIMETHOIO KaOuHeTa (PU3UKU WU
B YCJIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B
kaOuHere (GU3MKK JOHKHO OBITh HeoOxommmoe sabopatopHoe 000pyIOBaHWE IS



BBITMIOJHEHHSI YKa3aHHBIX B MpOrpamMme Mo (PU3UKe YUCHHUYECKUX MPAKTHUECKUX padoT U
JEMOHCTPAIIMOHHOE 000PYAOBaHHUE.

JlemoHcTpanoHHOe 000pyAoBaHuEe (OPMHUPYETCS B COOTBETCTBHH C IMPHHIIUIIOM
MUHUMAJIBHOM  JIOCTaTOYHOCTH M  OOECHEYMBAET TIOCTAHOBKY IIEPEUMCIICHHBIX B
nporpamMme no (pU3uKe KIHYEBBIX JEMOHCTPALUNA JUIsl UCCIIEIOBAHUS U3YYaEMBbIX SIBIICHUN
U TPOLIECCOB, SMIMPUYECKUX U (PYHIAMEHTAJbHBIX 3aKOHOB, HUX TEXHUYECKHX
IIPUMEHECHUM.

JlabopaTopHoe 000py0BaHUE ISl YYEHUYECKUX MTPAKTUYECKUX padboT hopmupyercs
B BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M 0O€cleurnBaeTcsl B pacuére OJHOT0 KOMIUJIEKTa Ha
NByX oOywaromuxcsi. Temarrnueckue KOMIUIEKThI JaO0paTOPHOTO 000pYAOBaHUS JAOHKHBI
OBITh MOCTPOCHBI HA KOMIUIEKCHOM HCTOJIh30BaHMHM aHAJIOTOBBIX U IMU(PPOBBIX MPUOOPOB,
a TaKk)Ke KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUI€ LU(POBBIX TaOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOBaHHE MHTEpECa U CTPEMJICHUS OOYyYaroIMXCs K HAYYHOMY HU3YUYEHHIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN;

e pa3BUTHE IMPEACTABICHHM O HAy4YHOM METOJI€ MO3HaHUs U (OPMHpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIIEHHS K OKPYXAIOIIUM SIBIICHUSM;

e (opMHpOBaHHE HAy4YHOTO MHPOBO33pPEHHUSI Kak pe3yJbTaTa HM3yYeHUS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e (QopMupoBaHHUE YMEHUU OOBSACHSITH SIBJICHHUS C HCIOJIB30BAaHHEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

e (opmupoBaHue mnpeACTaBIECHUH O poind (U3MKA JUISI  Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTrxeHue 3Tux 1enei odecrneunBaeTcsi pelieHreM CIeAyIOLUUX 3a/1a4 B Ipoliecce

U3y4yeHUs Kypca (U3UKU Ha YPOBHE CpeIHEro 00IIero o0pa3oBaHus:

e TMpuOOpEeTEeHHE CUCTEMbl 3HAHUK 00 OO0HMX (UINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpUAX,  BKIIOYAas  MEXaHWUKY,  MOJICKYJSIpHYIO  (DU3UKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPOPU3UKH;

e (opMupoBaHue yMEHHMIl NPUMEHSITh TEOPETUYECKUE 3HAHUS ISl OOBSCHEHUS
bu3nYecKuX SBJICHUN B MPUPOJAEC U Ui MPUHATHUS NPAKTUUECKUX PEIICHUN B
MMOBCEHEBHOM JKU3HHU;

e OCBOEHHE CIOCOOOB PEIICHUS PA3IMYHBIX 3a7a4 C SIBHO 3aJaHHOW (PU3NUYecKOn
MOJIEJIbIO, 3aJad, MOJPa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3AaHHe (HU3HUECKOMN
MOJIeJH, aJICKBATHON YCIIOBUSAM 3a/a4H;

e TMOHMMaHUE (PU3NUYECKUX OCHOB WM MPUHIIUIIOB JCHCTBUSI TEXHUUECKUX YCTPONCTB
Y TEXHOJOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAOILYIO CPEAY;

e OBJIAJICHUE METOJAMH CAMOCTOSITEIbHOTO IUIAHUPOBAHUS U  MPOBEIACHUSA
bU3MYEeCKUX OKCIIEPUMEHTOB, aHalIW3a W HWHTepHperanuu uH)opmaiumy,
OTpEENIeHHS TOCTOBEPHOCTHU MOTYYEHHOTO PE3yJIbTaTa;



e CO3JaHME YCIOBUM [JJI1 Pa3BUTUA YMEHUM IPOEKTHO-HCCIIEI0BATENIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha usyuyenue ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE CPEAHETO OOIIETO 00pa30BaHMs
oTBoauTcs 136 vacoB: B 10 kiacce — 68 vyacoB (2 4aca B Hezeno), B 11 kiacce — 68 yacos
(2 yaca B HEZIEIIIO).

[Ipennaraemsiii B mporpamme o (pu3uke mepedeHb Ja0OpaTOPHBIX U MPAKTUUECKUX
paboT ABJIAETCS PEKOMEHJIOBAHHBIM, YUYHUTEIhb JEIacT BHIOOP MPOBEACHUS JTa0OPATOPHBIX
paboT 1 OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOEHHOCTEHN 00yUYatOmuXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM W TporieccoB. HayuHble THUIOTE3BI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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

Jlemoncmpayuu

AHajioroBble W I1U(POBBIE HU3MEPUTEIBHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTb) M
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWXKeHUE. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobosHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHeintHoe  aBvKeHue. [IBHKEHHE  MaTepUAIBHOM TOYKH 11O
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBYDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHne Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEJIbIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeidi  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIs MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 17151 MatepuanbHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUS U cuiia TpeHus nokos. KoadduueHT tpenus.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE TPUMEHEHUE: TMOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHeHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YciioBus paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCa.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHUS. [TorenmanbHas SHEPIUs YIIPYro
nedbopmupoBaHHOM — npyxkuHbl.  [loTeHuManeHas  SHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUUANbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CHUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4ecKkrue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojelei. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHHM HACATBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OneIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TydeHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBbIii 3aKOH TEPMOJIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JIEUCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kod(puIMeHT Moie3Horo
nericTBus TemioBod MmammumHbl. I{ukn KapHo m ero ko3pduimMeHT IOJIe3HOTo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOKku U3 OYTBUIKM TOJ JEUCTBHEM CXKATOTO BO3/yXa, HarpeBanue >pupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, JBUTATENs] BHYyTPEHHETO CTOPAHMUSI, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuipl. CoBpeMmeHHble Marepuaiibl. [lnaBienue wu
KpUcCTaJTM3aIus. Y IeJapHas TerioTa miasienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpPHasoOB, B
TOM YHUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenune npv MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHuns BIaKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne OTHOCUTEIBHOW BIAXKHOCTH BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3auus TeNl. OJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHUKH, IOUAIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOT0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kymona. ToueuyHsbli 3EKTpUUECKUI 3apsi.
Onextpuyeckoe 1nose. Hampsok€HHOCTH  3yeKTpuueckoro mnois. I[IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oIS,

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOJHUMKM W JUANEKTPUKU B IJIEKTPOCTATUYECKOM MOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTpOCTaTHYECKas 3alllUTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B IEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COIMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYINAsl CUJa U BHYTPEHHEE COMPOTHBIICHHE HCTOYHHKA TOKa.
3akon Oma 171 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MMYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYecKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUS. DIIEKTPOIIH3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelIaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsaa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenne amexTpoiusa.

MexknpeaMeTHbIe CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
Y4E€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3myeckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHUE),
IIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAST JMCCOLMALINS,
rajbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, naposasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[lIocTosiHHBIE ~ MarHATHL.  B3auMoAelWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM HMHAYKIMU. KapTuHa NMHUNA MarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTsre NpOBOIHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOMN
MHIYKIUU. OJIEKTPOJABMXKYINAsA CHJIa HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe »ieKkTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

MHOyKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUMU. OJEKTPOABIXKyLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOI'O MMy4YKa MAarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABHKYILIEH CHIIBI UHAYKIHH OT CKOPOCTU WU3MEHEHHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUNMHbIE KONEDAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konedanus. [lepuona, yacrora, amrumryga u (aza KoseOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTu4eCKUl MasiTHUK. YPaBHEHHUE TapMOHUYECKUX
kosebanwuii. [IpeBpareHne sHepruu Npy raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHuTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUUMx KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIC 2JIEKTPOMATrHUTHBIC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMAAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
DHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHn4eckue yCTpOMCTBA W NPAKTUYECKOE IMPUMEHCHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoOJIeOATENbHON CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKHUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIbIX KOJeOaHUH Tpy3a HAa HUTH OT
JUTMHBI HUTU U MacChl rpy3a.

HccenmenoBane MEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBL. [lomepedHble W NOPOJOJNBHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BonHe. CBOWCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOspu3anus, 1udpakims,
unTepdepenius. CKOpocTh dIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBA3U U TENIEBUICHUSA. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneobmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pEe30HAHC.

HaGnronenune cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M
4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
pesoMIIeHUE, MONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro ceeta. LIBer.

CoOuparormyie ¥ pacceuBaroiniye JUH3BL. ToHKas nwmH3a. DOoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBEJIMUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBeta. JudpakiuoHnHas pemérka. YCJIOBHE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MPOCKIHOHHBIM amnmapaT, MHUKPOCKOI, TEeJIeCKON, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. MoJiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKona.

Habmronerne natepdepeHIIny CBETA.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[TomydyeHue ciexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



W3mepeHne nokasaress NpeioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOpPOCTH
CBETA B BaAKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI n UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTUIIbI. SHGPFPI}I
ITIOKOAI.

Pazgea 7. KBanToBasi pusuka
Tema 1. dDnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEpTHs
U UMITyJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorpdexra. YpaBuenue DunmTeitHa st hoTodaddexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenue cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHruecKue YyCTpOICTBA U MPAKTHUECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(HeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodh(DEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
IImanerapHas mogmens aroMma. llocrynatel bopa. M3nydyenue u morionieHue
(GOTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHSI DSHEPrHHM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BousiHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHoOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue TnHeHyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
panuoakTuBHOTrO wu3nMydeHus. CBoiictBa anbda-, Oera-, raMMa-U3IydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SAEPHON YJHEPTETUKMU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob! HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U IIPAKTUUECKOE NPUMEHEHHUE: T03UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

DOtanbl pa3BUTHUS acCTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBHKEHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpajdbHBIN KJIacc —
CBETUMOCTB». 3BE31IbI TJIABHOHM ITOCJIEAOBATEIBLHOCTH. 3aBUCHMOCTb «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCIENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmioro B3psiBa. PenukToBO€E H3nydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN U ONPEIeTICHUs TTOJIOXKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1usd CEeBEpHOro MOMyIIapHs U IPKUE 3BE3MbL.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01maroiee MOBTOPEHUE

Ponp u3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib GU3HUUECKOU TEOPUHU
B (GOpPMHpPOBAHUM TIPEACTABICHUNH O (HUUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKOl KapTUHBI MHUpa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 kimacce oCyiecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (PakT, TUMoTe3a, (Pu3nyeckas BEITUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKIHH HAa OCH KOOPIWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpuUpojie, KoJjieOaTelbHbIe
JIBVKCHUS B KUBOM MPUPOJIE, ONITUYECKUE SIBJIICHUS B KMBOM MPUPOIAE, IEUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIn3.



l'eocpagpua: marHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONpPUEMHHK, TEJIEBU3O0DP,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIMOHHBIM amnmapaTr, BOJIOKOHHAs OITHUKA,
COJTHEYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh TOCTHKEHUE CIETYOITHX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusmka» T0JKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3ULIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alid OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YYaIOIIEeTOCsl KaK AKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TPa)KIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHONW OpraHU3aIINY;

YMEHHE B3aUMOJICNCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUMSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY Hay4YHOTO TBOPYECTBA,
pUCyIEro (puU3nYecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON NEeSTENIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHNSA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpPEHUE OIbITAa JEATEIbHOCTH SKOJIOTMYECKOM HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOW JEATEIbBHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKU  OCYHIECTBJIATh IPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENFHO  (QOopMyJNIHpOBaTH W aKTyaJlu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHS] MPOOJEMBbI C YUYETOM aHAIU3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIICHUs, HAXOJUTh apryMEHThl Jis JOKa3aTeIbhCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKE B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

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

Pabora c nndopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJIEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcoCOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJIECpXKAHUS B pa3IUYHbIX (opMarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
¢dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe AeHCTBHSA:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCBUIKA  KOH(DJIMKTHBIX CHUTyallMd M CMSr4arh
KOH(JIUKTBL;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh IIPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHHPOBATh ACUCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIIATh IIAH JCHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAadyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

IIpe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

Pery/isiTUBHBbIE YHUBepCaJbHbIEe y4eOHbIe eiicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3NMKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3aJa4, [JIaH BBITOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacIMpATh pAMKH Y4EOHOT0 MpeAMETa HAa OCHOBE JIMYHBIX MPEANOYTEHUN;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIMIATH CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIA YPOBECHD.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHBBI B NIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB 1IEJISIM;

BJIAJE€Th  HABBIKAMM  TO3HABATENHHON  peduieKCMH  KakK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUM;



UCIIOJIb30BaTh MPHUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;

YMETh OLIEHWBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATH PEIICHUA IO UX
CHIKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYTMX IpU aHaJIU3€ pe3yJIbTaToB
NeSITEIbHOCTH;

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHAIU3€ pe3yIbTaToOB
NESITEIIbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OMIUOKH.

B mpouecce qocTHkKEHHS] JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBbI
no ¢QusuKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEpUICHCTBYETCS HIMOLIMOHAJIbHBIH UHTEIICKT, peanoJararoum
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MIOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIMOHAIBLHOU C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIWH, BKIIOYAIOIICH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIiexy, ONTUMHU3M, WHHMIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AYMOIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTpAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

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

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApPTUHBI MHUPA, B PAa3BUTUHA COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (UBUYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEINO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS Ia30B, )KUAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU pelieHnn (PU3nIecKux 3aj1ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETUYECKOM TEOpUM CTPOCHHMS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3auMojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHHE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHUE, KOHACHCAIWs, IUIABJICHUE, KPUCTAILIM3AIUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE TaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBMXKECHUE, UCMOJNB3Yysl (DU3NYECKUE BEIMYMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTCHUHAIbHAS SHEPIUsl, MEXaHU4YECKas
pabota, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWKM TPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIWYUH, UX OOO3HAUYCHUS U EIUHUIIBI,
HaxXOoJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIIMUHMHY C APYTUMU
BEJIMYMHAMU;

ONMUCHIBATh HM3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJNI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Yysl (U3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKasi PHEPrusi XaOTHYECKOrO JBIXKCHUSI MOJICKYJI, CpeIHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTta rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUEHUs W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIIMAJIOB,;
MpU OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO0 BEIUYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBAaTh (PU3UUYECKHUE MPOIECChl U SBICHUS, UCIIONB3Ys (U3MUECKHUE
3aKOHBI M MPUHIUMNBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS WMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHENH KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pa3adyarh CIOBECHYIO



(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMNBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CIOCOO M3MEPEHHUS M WCIOJIb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/JICe TAOJINIT ¥ TPpa(pUKOB, A€TIaTh BEIBOABI IO pe3yjIbTaTaM MCCIICIOBAHNUS,

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIICTOBAaHUN B
paMKax y4eOHOro OJKCHEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U IMPOCKTHOU
NEATETLHOCTH C HMCIOJIB30BAHMEM H3MEPHUTEIBHBIX YCTPONCTB M JAOOPATOPHOTO
000Opy10BaHUS;

pemaTrh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIIACIITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMMBIC NJIs €€ PEIICHUs, MPOBOAUTH PACUYEThl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYECCKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCIIOJIB30BaTh ~ TMPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS Y4EOHOW U HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOJTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyi0 HH()OPMAITHIO;

MIPUBOJNUTH MIPUMEPHI BKJIaJla POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOUN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIeHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPOWCTBAMH, JIJIi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpyNNE C BBHIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPAIMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUSAX, aJeKBATHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIbI B PEHICHUE paCCMaTPUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nKu B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHpPa, B Pa3BUTUHU COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO sipa MpU PEIICHUH (PU3UUIECKUX
3a/ay;

pacro3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHUCTBUSL TOKA, B3aUMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIWS, JCHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHbBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTephepeHus, audpakuus W TONApU3alUs CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUES, BOSHUKHOBECHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuO0aKTUBHOCTB;

ONMKUCHIBATh M3YYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUECKUE, MArHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0O  MPOBOAMMOCTh  Pa3IUYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Yysl (PU3MYECKHUE BEJIUYUHBI:
AIIEKTPUUYECKUN 3apsijl, CUJIa TOKA, DJICKTPUUYECKOE HAIPSKEHUE, IIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO MojsA, cwia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJeOaTeIbHOM KOHTYpe, 3apsii W Cujla TOKa B Ipolecce
rapMOHMYECKUX DJIEKTPOMATHUTHBIX KoJieOaHMH, (OKYCHOE pacCTOSHUE W
ONTUYECKas CUJia JIMH3bI, MPU ONUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHIMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BETUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U TMPOLECCHl, HCIOIb3YS
bu3MYecKrue BEIMYHUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAMHMIIBI, YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIONINE JIAaHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIONb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapaijIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHINTEWHA st PoTodddekTa,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPaHEHUs
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucCia, mocrynartel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMAaTHUYEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISITh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO374aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmyupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BBIBOHI,

OCYHIIECTBIISAThH MPSAMbIC U KOCBEHHBIE M3MEPEHUsS (PU3NUECKUX BEITUYHH, TTPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BaHNUS,

coOJro1aTh MpaBuia 0€30MacHOTO Tpya MPU MPOBEIACHUU UCCICIOBAHUN B
paMKax y4eOHOro JIKCIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOW U TMPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJlaHHOW (DU3MYECKONM MOJICIBIO,
UCIIOJB3Ys (U3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3aJ1auu



BEIOMpaTh (PU3UUECCKYIO MOJECIb, BBIICIATh (DU3UUCCKHUE BEIUYHHBI M (POPMYIIHL,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTh PACYETHl M OLCHUBATH PEATBHOCTD
TIOJTyYEHHOTO 3HaUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[aui: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUHUBYIO
IICTIOYKY PacCYXKICHHH C ONMOpOW HAa HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMN
U TIPEJICTABJICHUS YYCOHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOJTy4aeMy0 HH()OPMAIIHIO;

OOBSCHATh TPHHIMITBI JSHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMdyaTh YCIOBUS UX 0S30MaCHOTO MCIOJIH30BAaHUS B ITOBCEIHCBHOM
XKU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YUECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IIPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpyHIe C BBIMOJIHCHHEM PAa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNINBI, PANUOHAIBHO paCHpeeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CUTYAIHMsIX, aJCeKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIIBI B PEIICHUE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznea 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Hroro no pazgeny 18
Pazngen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubmuotexa [JOK
) TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
+ eKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe noje. DIeKTpoOMarHuTHas 1 1 3 bubnnoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 | bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
) OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 Etlf:j;lif;sigg};fmcwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

®u3nka — HayKa O IPUPOJIE.

1 Hayunble MeT(})]K bl HO?I»)HapHI/ISI 1 bubmmorexa [OK

yi 8 https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Posb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIEH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE | bubnnorexka [HOK
JOBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe maieHue. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JIBrm>keHre MaTepraibHON TOYKH 10 1 bubmmorexa [JOK

p https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 IIpuHiun oTHOCUTENBHOCTH [ anumes. 1 bubnmoreka [JOK




HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

9 Cynepro3uiuu cui. Bropoii 3akoH bubmmorexa [IOK
YHep - PTOpOR: https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepuaibHON TOUKU

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUajJbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspKecTH. [lepBas kocMuueckast bubmmorexa [IOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuna Zin OTI/IBJIeI({qu:I apu I[BI/I)Pi(eHI/II/I bubmorera [TOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[TocTymarenbHOe U BpalaTelIbHOE

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bubnuoteka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHUS TBEPJIOTO Tea
HNMnynbec MaTepuanbHOU TOUKH,

1 CHUCTEMBI MaTePHUAIIbHBIX TOYCK. bubnmoreka [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHME
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernaeckast sHEpTUsS MaTepruaIbHONR bubnmnoreka [JOK
Touku. Teopema 06 M3MEeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUu

17 IToreHunanbHas sHEprusi. bubnuoreka [IOK




18

[ToreHuunanbHas SHEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MPYKUHBIL.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HEIMOTCHIIMAJIBHBIX CHUJI C UBMCHCHUEM
MeXaHUYECKOU OHCPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc478c

19

20

JlaGopaTopHas paborta «3mepeHue
YKECTKOCTH TIPYKUHBDY

KonTponbhas pabota no Teme

«Kunemaruka. /lunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsxenue. Auddysus

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

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPABIX TEI

23

24

25

Macca monekyn. KonnuectBo
BemlecTBa. [locrosuHas ABoraapo
TennoBoe paBHOBecue. TeMmmepaTypa
u e€ uzmepenue. lllkana remneparyp
Ilenbcus

Wneanpuerii raz 8 MKT. OcHOoBHOE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde




ypaBuenue MKT

AOcomoTHas TeMIiepaTypa Kak Mepa
CpeHel KHHETHYECKOM SHEPruun

bubmuoreka [JOK

26
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHas pabota

28 «MccnenoBanue 3akoHa boitns-

Mapuorra»

29 N3omnporniecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CHCTEMBI U

30 crocoOb! e€ n3menenus. Koiamaectro bubnuoteka [JOK
TEIUIOTHI U paboTta. BuyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJTbHOTO
rasa

31 Bunae! rerionepenaun bubmorexa HOK

A pea https://m.edsoo.ru/ff0c5¢36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
bu6mmoreka [IOK
32 KonunuecTBo Tennotel npu
. https://m.edsoo.ru/ff0c5c¢36
Teruionepenade. AauadbaTHbIN mpoiecc

13 I1epBblil 3aKOH TEPMOJMHAMUKH U €TI0 bubnnoreka [JOK
MPUMEHEHHUE K U30IpoLIECCaM https://m.edsoo.ru/ffOcSefc
HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoit 3akoH bubmmorexa [JOK

PHpOZe. P https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Mpunuun nedictus u KII TrermnoBoit bubnmoreka [JOK




MAalllUHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKoJoru4ecKue npooIeMbl
TEIUIOPHEPTETHKU
18 O6o6maromuit ypok «MomnekynsipHas bubmmoreka [JOK
¢duzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpsHas pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa [OK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOGCOIOTHAS U OTHOCUTEJIbHAS
41 BJIQXKHOCTh BO3Ayxa. HacelleHHbIH bubmmorexa [TOK
Ayxa. m https://m.edsoo.ru/ff0c64ds
nap
TBépnoe teno. Kpucramimueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnnorexka [JOK
CBOMCTB KpHUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kpuctayybl. COBpeMEHHbIE MaTepHAaIIbI
[TnaBneHre U KpUCTAIUTH3AITHS.
43 VnenbHas TemioTa MiaaBieHUs bubmmorexa [OK
! ' https://m.edsoo.n/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 VYpaBHeHHe TeI0BOro 6anaHca
PABHCHHE TEIIOBOTO baar https://m.edsoo.ru/ff0c6820
OneKTpu3anus Tei. JNEKTPUIECKUN
45 3apsn. JIBa BUa SJIEKTPUUECKUX bubmorexa HOK
AL A P https://m.edsoo.ru/ff0c6bcc
3apsI0B
46 [TpoBOAHMKH, TUAIEKTPUKU U bubnuorexa [IOK

MOJIYTIPOBOHUKU. 3aKOH COXPaHEHHUS

https://m.edsoo.ru/ffOc6bcc




OJIEKTPHUYCCKOI'0 3apsaa

B3aumoneiictBue 3apsiioB. 3aKOH

bubmuoreka [JOK

47 Kynona. ToyeuHbIl 3JI€KTPUUECKUI
y P https://m.edsoo.ru/ffOc6ces
3apsij
Hanps>k€HHOCTB 2IEKTPUYECKOTO
43 nosis. [lpuHnun cynepno3unuu bubmumoreka [IOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit snekTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubmnorexa LIOK
' ’ https://m.edsoo.ru/ff0c6f00
[IOTEHIAAIIOB
[IpoBOHUKY U TUAJECKTPUKU B
50 JJIEKTPOCTATUYECKOM I10JIE bubnnorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
HusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexTpoéMKocTh. KoHIencaTo
p p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubnnorexa LIOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
IIprHIMIT NENCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO
53 arnmapara, CTpyMHOr0o IpUHTEpa.
DIeKTpOoCcTaTUYECKas 3alluTa.
3a3zeMiieHre IEKTPOIPUOOpPOB
DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
54 Cuna toka. Hanpsbxenue.

Conpotusnenue. 3akon Oma jist
y4JacTKa [enu




55

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHHUKOB. JlaboparopHas pabota
«M3yveHne CMEIIaHHOTO COCTUHCHUS
PE3HUCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

56

57

PaboTa 1 MOIIIHOCTB AJIEKTPHYECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

3akon OMa 715 OJTHOM (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe
3aMbIKaHUE.

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

58

JlabopaTtopHast pabota "M3mepenue
OJIC ncToyHrKa TOKA U €T0
BHYTPEHHETO CONPOTUBIEHUSA"

59

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/ISI METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

60

61

62

63

DNEeKTPUUECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTYYKOB

[TonynpoBOIHUKY, UX COOCTBEHHAS U
IIpUMeCHas MpoBOAMMOCTh. CBoiCTBa
p—n-niepexona. [lomynpoBogHUKOBEIE
puOOpbI

DNEKTPUYECKUH TOK B pacTBOPax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALIM.
DneKTpoaun3

DNEeKTPUYECKUH TOK B ra3ax.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae




CamocTosTenbHbIN 1
HECaMOCTOSTENIbHBIN pa3psala. MonHus.
[Inazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnunoreka [HOK
npumMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTtponpsHast pabora o Teme

66 «Qnekrpocraruka. [1ocTosHHBIHI 1 bubnnorexa [JOK
ANEKTpUYECKUil TOK. TOokH B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX CpeIax»

67 Pe3epBHbpiil ypok. KonTposibHas | bubnnoreka [JOK
pabora o Teme "DeKTpoIruHaMHuKa" https://m.edsoo.ru/ff0c8c56

63 PesepBHblit ypok. O600maronmii ypok 1 bubnuoreka [IOK
o temam 10 kacca https://m.edsoo.ru/ffOc8t6c

OBUIEE KOJIMYECTBO YACOB I10 68 35
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11 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
[\
‘:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue i[:;:ennﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTossHHBIE MATHUTHI U UX

| B3auMoJielicTBHE. MarHuTHOE 110JI¢. | bubnunoreka LIOK
BekrTop MaruutHOM MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. | bubmmoreka [JOK
B3anmopeiicTBre NpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas pabota «Habmronenue | | bubnmnorexa [JOK
JIGVCTBUSI MAarHUTHOT'O MOJISI Ha TOK» https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JleficTBe MarHUTHOT'O MOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMU. IJC 1
WHAYKIUU. 3aKOH JIEKTPOMarHUTHON




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 31C caMOMHIyKIUH.
DHeprusi MAarHUTHOTO MOJIsl KATYIIKU €
TOKOM. DJIEKTPOMarHuTHOE I0Jie

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

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

14

Oo6o06maromuit ypok «MarautHoe
I10JI€C. SHGKTpOMaFHI/ITHaﬂ WHIAYKIOUS

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTpOMaFHI/ITHaH I/IHIIYKIII/IH»

CB00O/IHBIE MEXaHUYECKUE
Konebanus. ['apmMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHH.
[IpeBpamenue snepruu
JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU U MAcChl Tpy3a»

Konebartenbublit KoHTYp. CBOOOTHBIC

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ff0caf06

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820
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16

17

18

OJICKTPOMArHuTHBIC KOoJIEOaHHS B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeNbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHE Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMAarHUTHBIC
Kose0anus

[lepemennsbiii Tok. CUHYCOMIANBHBIN
MepeMeHHbIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBozacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0cb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

YCTpOUCTBO U MPAKTHUYECKOE
[IPUMEHEHHUE DJIEKTPUYECKOT O 3BOHKA,
reHeparopa IepeMEeHHOro TOKa,
JIMHUU 3JIEKTpoliepesayd

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
JIEKTPO’HEPIHH B TIOBCEAHEBHOMN
AKHU3HU




MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U IPOOJILHBIE BOJIHBI
2 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbIE BOJIHBI, UX
. bubnuorexa [{OK
23 cBOMcTBa U ckopocTsb. [lIkana
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Burue cpeacts
cBA3U. Paguonokanus
’5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
bubmmoreka IIOK
27 oTpaxxeHus ceera. Iloctpoenue
. https://m.edsoo.ru/ff0cd4e0
n300pakeHMi B TUIOCKOM 3epKasie
[Ipenomnenne ceera. [lonHoe
73 BHYTpeHHee oTpaxeHue. IIpenenbHblil bu6muoreka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUs
79 JlabopaTtopHas pabota «3mepenue bubnmnoreka [JOK
IoxKasaTeJis IPETOMIIEHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubnmoreka [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIuH3bI

JlaGopaTopHas paboTta

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CIoXHBIA COCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepcun
CBETa»
13 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuszanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
['panu1bl MPUMEHUMOCTH
36 KJIAaCCUYECKOU MexaHuKH. [locTymarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCUTENHHOCTD OJJHOBPEMEHHOCTH.
bu6nmorexa LIOK
37 3ameyieHre BpeMEHH B COKpAIlleHNe
https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprusi ¥ UMNYJIbC PENSTUBUCTCKOM
. bubmuoreka [JOK
38 yacTullbl. CBS3b MAacChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. bubnuotexa [JOK
39 OcHOBBI CIELIMATIBHON TEOpUN

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ffOcf610




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOIMOTEKA
41 otod(dderra. OneITeI A. T.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTorddekra. YpaBHeHue
42 QﬁHmTegl)Ha JI(I:Iq)(i)OTOZ)(l)(geKTa bubmmorexa LIOK
. ' https://m.edsoo.ru/fi0d015e
«Kpacnas rpanumna» ¢potodaddexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHUUYECKOE NEHCTBHE bubmmorexa LOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MIPAKTUIECKOE TPUMCHCHHE!
44
¢dorosnemenT, GpoTogaTUHK,
coJIHeUHas ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAaHTOBOU OIITHUKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu bubmmorexa [TOK
pPOpAA 1O p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
but6mmoreka [IOK
47 I1 b
OCTYHATEL HOpa https://m.edsoo.ru/ff0dOafa
W3nyuenne u mornomnieHrne GpoTOHOB
48 i I/I}ll'lqe €XO0JIe aTOMa C O H(()ll)"O OBHS bubmmorexa TIOK
P pexoa . 8 i https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha ApyTroi. Buasl ciekTpoB
BoimoBbIe cBoMcTBa YacTHIL. BoTHEBI
. bubnuorexa [IOK
49 ne bporina. KopnyckynsipHo-

BOJIHOBOM nyanu3Mm. ClIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8
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BBIHYXXACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaZAMOAKTUBHOTO U3TyUYCHUS

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

51

CgoiicTBa anb(da-, 6era-, ramma-
n3iydeHus. Biousnue
PaIMOAaKTUBHOCTH Ha )KUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIA U O3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

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

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbIin
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SICPHOM
SHEPTETUKHU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
pEerucTpanmu 3JIEMEHTAPHBIX YaCTHI.
Kpyrusiit cton «®yHaaMeHTanbHbIe
B3auMoAercTBUg. ENMHCTBO
(bu3MUecKOil KapTUHBI MUPA

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro He6a. Co3Be3nus,
SlpKI/Ie 3Bé3)II)I, IIJIAHETHBI, UX BUJANMOEC
nBkenre. CojlHEUHAsI cUCTEMA

56

Connne. ConHevHasi akTHBHOCTb.
Ucrtounuk snepruu ConHua u 3BE311




57

3BE311bl, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOU
II0CJIEI0BATEIbHOCTU. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXO0XKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [lyte — Hama 'anakTuka.
[Tonoxenue u nuxenne CoyHua B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B SAPAX TAIAKTHK

59

60

Bcenennas. Pa3z0beranue rajgakTHK.
Teopus bonbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas padoTa «21€eMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOM chepax eaTeTbHOCTH
YyeloBeKa

63

64

O6o0maromuii ypok. Pois u mecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O6o06utaromuit ypok. Pomib
¢uznveckoii Teopun B HopMupoBaHUH
MIpe/ICTaBICHUH 0 PU3nYecKon
KapTHHE MHpa




O6o06maromuii ypok. Mecto
¢u3nveckoil KapTHHBI MUpa B 001IEM

05 PSAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX MPEJICTABICHUN O IPUPOJIEC

66 PesepBHbIil ypok. MarHuTHOE moJI€. |
DneKTpOMarHuTHasi MHAYKLHS
Pesepubiit ypok. OnTuka. OCHOBBI

67 CIICIMAIbHON TEOpUH 1
OTHOCUTEIbHOCTH
Pezepubiii ypok. KBanToBas pusuka.

68 SHGAEeHTH};I::TpOHOMHH u ! 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBUIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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