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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TPeOOBaHUM K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOW MporpaMmsbl, mnpencraBieHHbIX B OI'OC
COO, a Takxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUK TIpernojilaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTeIbHBIX
OpTraHu3aIUAX Poccuiickon Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepkaHue mnOporpaMMbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeTraMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMETHbIC, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTAThl IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1o rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoabHBIN Kype GU3NKH — cHCTEeMOOOpa3youii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBJICHHUM, M3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTE€pHAIOB C 3aJlaHHBIMU CBOWCTBAMU W JIPYTHUX.
N3yyenue QPu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢u3MKKA IS YpOBHS CpeaHero ooOmero o0pa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHOMN (DU3BHUKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKpYr (Qusnueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BUTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpemmnonaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHUYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TakXke OOCYKIEHUs
npo6JieM pallOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

Crep)kHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUSI (PUZUUYECKON TEOPUHU, POJIU (PYHIaMEHTAIbHBIX 3aKOHOB U
NPUHLIHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHH, JJisI OMUCAHUS €CTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOJIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldyd SKCIEPUMEHTAIbHOU JAESITEIbHOCTH 00YyYaroluXcsl.
Jlnst  6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPAaTOPHBIX PadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHMCOK YUYCHHYECKUX
NpaKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOJUMBIX JJIE KOHTPOJST M  OLIEHKH, OCYIIECTBISIETCS Y4YaCTHUKAMU
0o0pa30BaTeNpHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH MJIaHUPOBAaHUS WU
ocHameHuss kaOmHera Qusmku. Ilpm sToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OOyYalOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE H3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YIENSAETCS PEHIEHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3anad. IIpu 3TOM Ay1d pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJISIIOTCS 33Ja4d C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJISIONINE TPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeiia Kypca, TaKk MU MHTETPUPYS 3HAHUS U3
pa3HbBIX pa3ne’oB. /[ KauecTBEHHBIX 3a/ad MPHOPUTETOM SIBIISIFOTCS 3a/IlaHUS Ha
OOBSCHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU g CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CpEHEro 001Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuHeTa (U3MKK WIA B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKU AOIKHO OBITH
HeoOXouMoe J1abopaTopHoe O00OpyIOBaHUE [Ji1 BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUSHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBIIEHHA ©W  TPOIECCOB, OJMIUPHYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopaTopHoe 00Opy/IOBaHHE MJII YYEHHYECKHX TMPAKTUYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYeCKne KOMILICKTHI
7a00paTopHOTO O00OPYMOBaHUS JOJKHBI OBITH TOCTPOSHBI HAa KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

o (opmMupoBanue wHWHTEpeca W CTpEeMJICHUS OOYYArONIUXCS K HAYIYHOMY
U3YUYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHHE
WCCJICIOBATEIILCKOTO OTHOIIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O pONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHneM CIEIyIOMMUX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero 00pa30BaHuUS:



e TMPUOOpPETCHHWE  CHUCTEMBl  3HaHUK 00  o0mWMX  (UBHUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTHI aCTPOPU3UKH;

e (opMupoBaHMe YMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsICHeHHUS (PU3WYECKUX SABICHUH B TPUPOAEC U IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUs pa3IUYHBIX 3aJa4 C $BHO 3a/IaHHOM
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUECKOr MOJICNIH, aJICKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS M MPOBEACHUS
GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIMU HHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIET0BATEIHCKOH,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HelEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme 1O (QHU3MKE TMepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpOBeNEeHUsT JTa0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIuXCsl.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Poib 3KcepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MopnenupoBanue (pU3MYECKUX SBJICHUW M mpoueccoB. HaydHble rumoresbl.
du3nyecKue 3aKOHbI U T€OPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOPMUPOBAHUU COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemernienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUYKH, WUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelICHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitHoe  aBmxeHWe. [[BWKeHHME  MaTrepuaJbHOM TOYKHA MO
OKPY>KHOCTH C ITOCTOSSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LIETIHBIE U PEMEHHBIE MTEpeIavu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTUK
JBU>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

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

Habmonenue ABMKEHHSA Tena, OpOIIEHHOTO MOJ YIiOM K TOPU3OHTY HU
TOPU30HTANIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne cKopoCcTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEIECHUsS MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, ITPOUJICHHBIMU TEJIOM 34
MOCIICIOBATEIBbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxeHUs Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['amunes.  IlepBeld  3akoH  HproTOHA.
NHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

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

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

Tpenwne. Bunsl Tpenus (moxosi, CKoiapxeHus1, kauenusi). Cumna tpenusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUsI U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecoMocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBus paBHOBECHUS TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie padbomul

N3ydenue aBmkeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HUccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexaHuxe

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTUA. [TorennmanbHas DHEPTUs YIIPYro
nedhopmupoBaHHOM — npyxkuHbl.  [loTeHnmanbHas  SHeprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4ecknue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPYKUHHBIN MTUCTOJIET, TIBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne abCOMIOTHO HEYNMPYTroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsIi3W pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojenel. Macca u
pa3mepsl Monekys. Konnyectso Bemectsa. [loctositnaas Asoranpo.

TennoBoe paBHOBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJICKYISIPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO raza. AOCOJIIOTHas TeMmIlepaTypa Kak Mepa
CpeIHEll KWHETUYECKOM SHEpPruu TEIIOBOro JBMKEHHMs dactul] rasa. lllkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcalbHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBICHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbIThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS HACANIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuxku

Tepmonunamuueckass cucrema. BHYTpeHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3ydeHUe. Y AeJibHasi TEIIOEMKOCTh BEIlleCTRBA.
KonnuecTBo TEIIOTH MpH TEIUIONepeaye.

[Tonsitue 06 ammabatHomM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mamuHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHuss SHEPrHUM B TEIUIOBHIX MamuHax. KolapuimeHT moie3Horo
nevictBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT moiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEeMbl TEMI0IHEPTETUKHU.



TexHuueckue yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOKu U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIECOAEMOHCTPALINS).

W3MeHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIuionepeiaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3Ayxa (OMNBIT € BO3AYLIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOpaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvle nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HaceiiieHHbld map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemMeHHble Marepuaibl. [lnaBienue u
KpUCTaJUTU3aIus. Y IebHas TerioTa miasieHus. Cyoaumarnus.

YpaBHeHuUE TEMI0BOTO OagaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenue npu NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTANTMYECKOTO BEIIECTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonivl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMHUKa
Tema 1. Inekmpocmamuka
OnexTpuzauus Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAaoB. IIpOBOOHMKH, AUAIEKTPUKUM M MOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3€KTpUUYECKUid 3apsi.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3iieKTpuyeckoro mojis. IIpuHiun



CYyNEPHO3ULINMU HJIEKTPUUECKUX Toiei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
OJISl.

PaGora cumnm  snektpocratmueckoro  mois.  [lotenmman.  PasHoCTh
NOTEHUUAJIOB. [IpOBOOHUMKM M AMAJNIEKTPUKU B AJIEKTPOCTATHUECKOM IIOJIE.
Jusnexkrpruyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOopa.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AJIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 17151 ydacTKa Lenu.

DIEKTPUUECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOITHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYINIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma i1 OJHOM (3aMKHYTO#) 35ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynnpoBogHUKOB. CBOMCTBaA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALUS. DIIEKTPOJIN3.



OnekTpudeckuii TOK B razax. CamMOCTOSTEIbHBIM W HECAMOCTOSITEIbHBIN
paspsaa. Monnus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIH U0/,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TMO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LMJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIBl. KOpOTKOE 3amMbIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yyenue cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

W3mepenHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MesxknpeaMeTHbIe CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsi€TCS ¢
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qumueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU HAa OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BHUbI TEIUIONEPEIayr, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B AKUBOM IPUPOJIE.

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



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IMCCOLMALINS,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, raIbBaHUKA.

11 KITIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMoOAeMCTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTWHa NUHUNA MarHUTHOW
WHIYKIWH TO0JIS MOCTOSHHBIX MarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA € TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHuTHOTO TIOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
MIPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJieHUE. J[BH>KeHUE 3apsiKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOJABIXKYINAA CUJIa HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILIEMCS IOCTYMATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUMHU. OJEKTPOABMXKYyLIas cujia
CaMOWHYKLIHH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATEb, YCKOPUTENIN DJIEMEHTapHBIX
YaCTHUILl, MHAYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMyYKa MATHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH WM3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbIE KONEOAHUA

KonebarenpHast cucrtema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMUA.
["apmonmnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoieOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwuii. [IpeBparieHre sHepruy Npy TAPMOHUYECKUX KOICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHWYECKUMHU U
AIIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHusIX. BbIHYK€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeIiHyKeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemennpii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIUTYAHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTposHepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: JIIEKTPUYECKUM
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Habmronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pesonanc mnpum mocienoBaTENIbHOM COENMHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU ¥ KOHJIEHCATOPA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u nudpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3MYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOsIpu3aIus, nudpakims,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMITBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBAa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AWMArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacrpoCcTpaHEeHNE TOTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue unrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaGnronenue cBsi3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIUTYAOW H
4acTOTON KoJeOaHuH.



HUccnengoBanne  CBOWCTB ~ 3JICKTPOMATHUTHBIX  BOJIH: OTpa)X€HHUE,
nperoMIIeHUE, oNspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueyHbli HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil Yyroja MNOJHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cBeta. LBer.

ColOuparomie U pacceuBaroiiie JuH3bL. ToHKas JuH3a. DOKyCHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. I[locTpoenue uzoOpakeHUil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIoBUE HAOIIOCHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHKPOCKOI, TeJIeCKON, BOJOKOHHAas
OnTHKA, TU(paKIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE pacpOCTpaHEHUE, OTPAKEHHE M MPEJOMJICHUE CBETA.
OnTuyeckue mpruodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. MoJiesib CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUI B JIMH3AX.

Mopenu MUKpocCKoIa, TeJIeCKona.

Habmronenune natepdepeHIIM CBETA.

HaOmronenune nudpakiuu ceera.

HabGmnronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUILIO MPU3MBI.

[Tomy4yenue cexTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue noyisipuzaiuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepenne nokasaress NpeoMIIEHUs CTEKIIA.
HccnenoBanue cBOMCTB N300paK€HUH B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI CIeLIHAJIBHOM TEOPUH OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIAcCMYeCcKoM  MmexaHuku.  [loctynarel
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ DHEPrUel U UMITYJIbCOM PEISTUBUCTCKONW YaCTHULIBI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmymna [lnanka cBsi3u SHEPrUM POTOHA C €T0 YACTOTON. DHEPrus
U UMITyJIbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Goroadpdexra. Onbitel A. I'. CroneroBa. 3akoHBI
dotordpdexra. YpaBuenue DunmTeitHa st dhoToddpdexra. «KpacHas rpaHunar
dboTtoaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEHUCTBHE CBETA.

TexHHYecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUO.

Jlemoncmpayuu

®otorh(DHeKT Ha YyCTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas Mogmens aroMma. llocrynatel bopa. M3nyduenue u morjomieHue
(GOTOHOB TpU TEpexojae aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/IaA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bpoinsa. KopnyckynsipHo-BOIHOBOM
JTyaJIu3M.

CHOHTaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITYyUEHHUS.

Jlazep.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpPOeHUs sAnpa. OTKpbITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1mo  ompeneneHuto  cocrasa
paanoakTUBHOTO u3inydeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BimstHue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anb(a-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepnwiii peaktop. Tepmosinepubplii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI AEPHON YIHEPTETHKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siaepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TYrK MOHU3NPYIOIINX YaCTHUL.

Yuenuueckuii akcnepumenm, nabopamopmvie pabomul

HccnenoBanrie TpeKOB YacTUIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKIIagiHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé&nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Conunue. ConHeunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIAcc —
CBETHUMOCTBY». 3BE3/bl IJIABHOW IOCIENOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJABHOM MOCIENOBATENbHOCTH. BHYTpeHHee CTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUU U 3Bodtounu CoJHLA H
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoE n3nydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuuecxue nabnooenus

HaOnroenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPE/IeNICHUs] TIOJIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CEeBEpHOro MOMyIIApHs U IPKUE 3BE3MbL.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01maroee MOBTOPEHUE

Ponp ¢u3uku u acTpOHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 kiacce oCyIecTBIsIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvie nowsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (pakT, TUMoTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOCKIHH HAa OCHU KOOPIWHAT, CIIOKECHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpEeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00bpéma Tel.

buonoeusa: »nextpuueckue sBICHUS B JKUBOW MNpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM IMPUPOJIE, ONITUYECKUE SIBJIEHUS B KUBOW NMPUPOAE, AECHCTBUE
paanaluy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKASI CTPYKTypa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPHUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBINA
aHau3.



l'eocpaghus:  MarHUTHBIE TIONMIOCa 3EMJIM, 3aJ€KW MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACCHUH.

Texnonozus: JVMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4Yb, pajaap, PaguoNpUEMHUK, TEJIEBU30p,
aHnTeHHa, TenegoH, CBYU-meub, MpOEKIMOHHBIA amnmnapaT, BOJIOKOHHAs OITHKA,
CoJTHEeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JOCTHKEHUE CIIETYIOIIMNX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTb OOYYalOUIUXCAd PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULMENH JIMYHOCTH, CUCTEMOW II€HHOCTHBIX
OpUEHTAlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMLIMOHHBIM LEHHOCTSIM POCCHICKOTO OOIECTBa, PaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE peav3aliid OCHOBHBIX HaIlPaBIICHHI
BOCIIUTATEIBHOU EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIIbHOCTh B HMHTEpPECax IPa)AaHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAIbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTbh K TYMaHUTAPHON U BOJIOHTEPCKOM 1€ATEIBHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UIECHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OILIGHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE pPEIEHUs,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHCJE B
NEeATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOro0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucylero pu3n4eckon Hayke;



5) TpyA0BOr0 BOCIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATBHON IesSTENIbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) YK0JIOTHYeCKOro BOCIIUTAHHSA

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEHUE OIbITa JEATEIbHOCTH SKOJIOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAHME UEHHOCTH HAy4YHOW JESITEIbHOCTH, TOTOBHOCTH B IIpOIIECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATH  IPOEKTHYI0 U HCCIIEJOBATEIbCKYIO
NEeATEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue geicTBUs:
CaMOCTOATENLHO  (QOpMyJNIHpOBaTH W aKTyaJlU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILEIH JeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTePUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUHN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejbcKkye 1eMCTBUSA:
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU y4e€OHO-UCCIIEI0BATEIBCKON U MPOSKTHON JEITEIbHOCTU
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
UHTEPIIPETAllY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PAa3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPH CO3/IaHUU YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBIIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIUTh apTryMEHThl AJii JO0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pCEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MIPEJIaraTh OPUTHHAIBHBIE TIOAXO/AbI ¥ PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanmueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEp)KaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYUIECTBIIATH IOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 M WHTEPIPETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
NIPEICTABJICHNUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3aI[MOHHBIX
3a/lad ¢ CcoOMoJieHrueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECYpCcOCOCpEKECHHsI, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOW ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy npeCcTaBIeHUs U BU3yaJIU3alUu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe 1eHCTBHS:
OCYUIECTBJIATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesTEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CHUTyalldd H  CMSr4arh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKIOI'0 YJIEHA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTMIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJAJa MU KaXJOr0 yYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT M0 Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsITh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHHI;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, MX PE3ylbTaTOB H
OCHOBaHUI;



UCITOJIB30BaTh MPUEMBI peIICKCUU U OIEHKH CUTYaIllH, BHIOOpAa BEPHOTO
pEIICHMS;

YMETh OIICHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKECHMUIO;

OpUHUMATh MOTHUBBI W apryMEHTBhl APYrHMX IMpU aHalIu3e pe3yJbTaToOB
JeSITEIbHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHalM3e pe3yibTaToB
NEeSATEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIHOKH.

B mporecce noCTWKEHHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHS TPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydarOIIuXcCs
COBEpUICHCTBYETCS HIMOIIMOHALHBIN UHTEJICKT, MpeANoIararonmii
c(OPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHUE, BUCTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIILHON CQepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBAThCI K
OMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATE THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTMDKCHHIO IETH |
ycrexy, ONTUMU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBAaTH €r0 TMPHU OCYIICCTBICHHH OOIIECHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

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

JIEMOHCTPHUPOBATh Ha IpUMEpax pojiab M MeCTO (Pu3MKd B (HOPMHUPOBAHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B TPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YYUTBIBATh TPAHMIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, HHEepIUaJbHAs CUCTEMa OTCU€Ta, aOCOFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYCCKUH 3apsij] MPU PENICHHH (PU3NIECKHUX 3a]1a4;



pacrmo3HaBaTh (PU3NUYECKUE SIBJICHUS (MPOIECCHI) U OOBICHITh MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEUIECCTBA U
ANEKTPOJAVMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBI)KCHUE, CBOOOJHOE IIaJICHUE TeJ, JBM)KCHHWE IO OKPYKHOCTH, HWHEpIIHUs,
B3auMOJIelicTBUE Tell, Tuddy3us, OPOYHOBCKOE JIBH)KEHHE, CTPOSHUE >KUIKOCTEH
U TBEPABIX TEN, U3MEHEHHE 00bEMA TEJT TIPU HAarpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, WCHApPEHUE, KOHJCHCAIUs, IUIABJIICHUE, KPUCTAJUIM3ALNs, KUIICHHE,
BJIAKHOCTb BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MIPU €r0 HAarpeBaHUU B 3aKPBHITOM
COCyZl€, CBS3b MEXKAY MapaMeTpaMu COCTOSIHHMSI Ta3a B H30Ipoleccax,
AJICKTPU3ALU TEJ, B3aUMOJICCTBUE 3aPsII0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cuia,
HMMITYJIbC T€JIa, KUHETUYECKAS SHEPTUs, MOTCHIHUAIbHAS SHEPTUA, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM TPABUIBLHO TPAKTOBAThH
(U3UYECKUIT CMBICT HCIOJIb3YEMbIX BEIMYUH, MX OOO3HAUYECHUS U EIUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUUHY C JAPYTHUMU
BEJIMYMHAMM;

OINMCBHIBATh M3YUYCHHBIC TEIUIOBBIC CBOWCTBA TEJI W TEIUIOBBIE SBJICHUA,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHUYECKAsi SHEPrUsl XaOTUUECKOTO JBWKEHHS MOJIEKYJ, CPEAHEKBAApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padora rasa,
KO3(pGUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYCCKUI CMBICT HCIOJB3yeMbIX BEIMYHMH, WX
0003HaYCHUST W CIUHMIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBAaTh U3YYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUsI (TIPOLIECCHI), UCTIONB3Ys (PH3MUYECKUE BETUUYMHBI: AIEKTPUUCCKUIN 3apsi,
AJIEKTPUYECKOE T0JI€, HAMPSKEHHOCTD TMOJISI, IIOTEHIHAJ, Pa3HOCTh MOTCHIIUAJIOB;
NPy OINMUCAHUM TIPABWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMYMH, UX OOO3HAYEHUsS] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHAMM3UPOBATh (PU3UUYECKHE MPOIECChl U SBICHUS, UCIOJB3YsS (PU3NUECKUe
3aKOHBI M MPUHIUNBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAHWYECKOM DSHEPruH, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW 3HEPTUM TEILUIOBOTO ABHKEHHUSI MOJIEKYJI C
a0COJIFOTHOUN TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AJEKTPUYECKOTO 3apsna, 3akoH KylioHa, mpu 3TOM pasauyarh CIOBECHYIO



bOpMYIUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BHIPAKCHHUE W YCIOBUS (TPaHUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3MUYECKHUX SIBICHUN U
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHU, MPU STOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYILECTBIISITH MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAIBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh H3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIY  (PU3NYECKMMH  BEJIMYMHAMH  C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKcUpoBaTh pe3yJbTAaThl TMOJYYEHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYHMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOII0/1aTh MpaBmiia 0€30MacHOro TPyJa MPHU MPOBEJACHUU HUCCIEOBaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOEKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMbIC JIsI €€ pEeIICHUs, MPOBOJUTh Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJIYYE€HHOT0 3HaueHUsI GU3UIECKON BEIIMUUHBI;

pelaTh KaYeCTBEHHBIC 33a/1a4l: BHICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKICHUI C ONMOpod Ha H3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyeckue BICHUS,

UCIIOJB30BaTh  MPU  pPEIIEHWH  y4eOHBIX  3ajJad  COBPEMEHHBIC
WH(pOpPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyi0 HH()OPMAITHIO;

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

WCITIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (U3WKE B MOBCETHEBHOW JKU3HU
JUTsi o0ecrieueHus: 0€30MacHOCTH MPU OOpaIleHuH ¢ MPUOOpaAaMU U TEXHUYECKUMU



YCTPOMCTBAMH, JJIsI COXPAHEHUS 3I0POBbSI U COOJIFOJCHUS HOPM 3KOJIOTUUYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpYINNE C BBIIOJHEHUEM PAa3JIMYHBIX COLMAJIBHBIX POJEH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPAIMOHAIBHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH ACATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCMaTpUBAEMON MPOOJIEMBI.

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

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKUA M
TEXHOJIOTUH, B MPAKTUYECKON AECATEIBHOCTH JIFOJAECH, LIEJIOCTHOCTh W €IUHCTBO
(u3MYECKOI KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SCpHas
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJb aTOMHOTO siipa TPHU PEIICHUH (PU3NUECKUX
3a/1ay;

pacrio3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUs, JACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJAHUK C TOKOM M JBIDKYIIMWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W MOOJASpU3alUs CBETa, JUCIEPCUs CBETa,
dboTtoanekTpudecknii 3phexT (hoTodrddexT), cBeTOBOS AaBieHNUE, BOSHUKHOBEHUE
JUHEWYaTOro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIOaKTUBHOCTB;

OMKUCHIBATh M3YYEHHbIC CBOWCTBA BEHIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTh  pPAa3IUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKHUE BEIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJsA, cwia Awmmepa, cuia JlopeHua, WHIYKTUBHOCTH
KaTYILIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOKa B Ipolecce
rapMOHUYECKUX OJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHUCAHWM TPABUILHO TPAKTOBATH (HHU3MYECCKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W E€IUHUIIBI, YKa3blBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (HU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SIBJICHUS U TMPOLECCH, HCIOIb3Ys
bu3MYeCKue BEIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Joyis—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHYKINH, 3aKOH MPSMOJUHEUMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOIO 4HUCIa, MoctynaTtel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXKEHHUE U YCJIOBUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABICHHE BEKTOPA UHAYKIIMM MATHUTHOTO TOJISI POBOJHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHI: TPU 3TOM
dbopmyupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpPOBaThH BHIBOIHI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUYECKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO0 M3MEPEHUS W HMCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BUIC TAOJHUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS,

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
JEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M J1AOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJlauu



BBIOMpATh (PU3NICCKYIO MOJICIb, BBIICIATh (PU3UUCCKUEC BEIUYMHBI ¥ (HOPMYIIHI,
HEOOXOaUMBIC JUIS e€ PEIICHUs, MPOBOIUTH PAcU€Thl M OICHWBATH PEaTbHOCTH
MIOJTyYEHHOTO 3HAYCHUS (PU3HUSCKON BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[aui: BRICTPAMBATh JIOTHUECKU HEMPOTHBOPEUUBYIO
IIETMIOYKY PacCyKICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3NYecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHWW  yd4eOHBIX  3aJa4  COBpPEMEHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMN
U TIPEJICTABJICHUS YY4COHOW W HAYYHO-TIONMYJISIPHOW MH(GOpMAIIMH, TIOJIYICHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUICCKU aHAITU3UPOBATH MMOTyIaeMyt0 HH(HOPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JEHCTBUS MAaIIUH, NPHOOPOB M TEXHUYECCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OS30MaCHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YICHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCEAHCBHOW JKU3HH
U oOecrieueHusT 0€301MacHOCTH TP OOpaIlCHHH ¢ MTPUOOpaMU U TEXHUYSCKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS M COOJIIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEJICHUS B OKPYXAIOLIEH CpeJIe;

paboTaTh B TpyMIe C BBHIMOJIHCHHEM PAa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYNIBI, PANMOHAIBHO paCHpeleisaTh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHHKOB I'PYIIIIBI B PEIICHUE pacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM undposbIie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3nKa U METO/Ibl HAYYHOTO TO3HAHUS 2 bubmmorexa [OK
) A i https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunemarnia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Aunammia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps:/m.cdsoo.ru/Tf4 172
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmoreka [JOK
' TEOPHUHU https://m.edsoo.ru/7f41bf72
bu6mmnoreka [JOK
2 1 1
3 OCHOBbI TEPMOTHHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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



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

Hroro no pazneny

Paznen 4. JIEKTPOJAUHAMUKA

24

bubmunoreka [JOK
41 eKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
40 [TocTostHHBIN 2neKTpUYecKnid TOK. TOku B 12 bubnmoreka [JOK
) pPA3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KoJunvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 1 | 3 bubnuorexa [JOK
' AHIYKLAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHnyeckue U 3JEKTPOMarHUTHbBIE 9 | bubnmnoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
’ BOJTHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
2. 1
3 Orrika 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUH 4 | bubnuorexa [JOK
’ OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 ) 7| 6
JICMCHTRI KBAHTOBOM OIITHIH https://m.edsoo.ru/7f41c97¢c
4.2 Crtpoenue 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 ATOMHOE PO

Utoro no pazgeny

15

https://m.edsoo.ru/7f41c97c¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 ngg;;fg;gﬁﬁﬂlcgk
Wroro no pasaeny 7
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngg;;fg;gﬁﬁﬂlcgk
Hroro no paszneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne JlaTa nudpoBLIe

Tema ypoka Koutpoasubie IIpakTuyeckue op
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcbl

®du3nKa — HayKa O PUPOJIE.

1 Hayunsie MeT(?)IK Bl HO?I;)HapHI/IH 1 bubmorexa HOK

ya A https://m.edsoo.ru/ff0c32e2
OKPYKAaroIEero MUpa
Ponb u mecTo ¢pusuku B

) ($hOpMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON IESITETbHOCTH JTHOIEH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [IOK
nsuxeHusd. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE ITPAMONIMHETHOE ] bubnnorexa [JOK
JBUXECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIUHEIHOE 1 bubnuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y cCKopeHue 1 bubnmoreka [JOK
CcBOOOIHOTO MMaIECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUXEHUE.

7 JIBM>KeHUEe MaTepuaIbHOW TOUKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunin oTHocuTeNnbHOCTH [ anues. 1 bu6mmoreka [IOK



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

HMuepuuanbHbIe CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [lpunnun

9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [OK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
Hprorona asis MatepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnunoreka [HOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TspkecTu. [lepBas kocMuyeckas bubmorexa HOK

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

12 Cuua ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenus. Koadduument tpenus.

13 Cuiia an OTI/IBJ'IGI-(II)I/I(IS)I pu BI/DI:(eHHI/I bubmorexa HOK

P PH A https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunoreka [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ffO0c41a6
paBHOBECHS TBEPAOTO TENA
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubmuorexa [JOK
NmMnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBU)KEHHE
PaGota 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprust MarepualbHON bubnnoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU DHEPruu

17 [ToreHimanpHas SHEPTHUsL. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuunansHas sHEpPTUs yIpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3U
MOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenuuanbpHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAIBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
M3MEHEHHEM MEXaHUYEeCKON SHEepPTruu
TeJa Ha IPUMEPE PACTSHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas pabora no teme

«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpdysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

23

Xapakrep JBUKEHUS U
B3aMOJICUCTBHUS YaCTHI] BEIISCTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyn. Konuyecto
BemlecTBa. [locrosuHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usMmepenue. Illkana remneparyp



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

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHe KHHETUYECKON SHEPTUun bubnmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbIe 3aKOHBI
JlaGopaTtopHnast pabota
)3 «HccnenoBanue 3aBUCUMOCTH MEXKIY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporneccel B U1€aIbHOM Ta3e U UX bu6mmoreka [JOK
rpaguyecKoe mpeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KommmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUs OJJHOATOMHOT'O UICATHHOTO
rasa
31 Bunae! reronepenaun bubmorexa LOK
https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEUIECTBA.
bu6mmoreka [JOK
32 KonunuecTBo Tennotsl npu
. https://m.edsoo.ru/ff0c5c¢36
Tertonepenayde. AnuabaTHBIN TIpoliece
133 IIepBblil 3aKOH TEPMOJUHAMUKH U €TI0 bubnuoreka [IOK
MNPUMEHEHUE K U30IIpoLIEcCaM https://m.edsoo.ru/ff0c5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



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

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETJIOOHEPTETUKU
18 Ob6o6maromuit ypok «MomnexkynspHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota mo Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [OK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnorexa [JOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [TOK
yxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMWCTB KpHCTaIIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHBIE MaTepHAITbI
[InaBneHue u KpucTamIM3aLus.
p bu6mmoreka [IOK
43 Y nenpHas TEroTa MaBJIeCHHUs.
https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 YpaBHeHUE TEIIOBOro OajaHca
PaBHEHHE TCIIOBOT H https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. INeKTPUIECKUun bubnnorexka HOK

3apsn. JIBa BUa SIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 MOJYIIPOBOJHUKH. 3aKOH COXPaHCHUS bubmmorexa [JOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bcc
AJIEKTPUUECKOTO 3apsia
B3aumoneiictBue 3apsioB. 3aKOH
. . bu6mmoreka [IOK
47 Kynona. ToueuHblil 2JIEKTPUUYECKUI
https://m.edsoo.ru/ffOc6ece4
3apsia
HanpskEHHOCTB 3IIEKTPUUECKOTO
43 nons. [puHumn cynepnosuuuu bubnuotexa [JOK
SJIEKTPUYECKUX Mojei. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui aneKTpoCcTaTH4eCcKOro
49 nois. Ilorennuan. PasHocTh bubnmorera [TOK
’ ’ https://m.edsoo.ru/ff0c6f00
MOTCHLINAIOB
IIpoBOogHHKH U JUIJIECKTPUKU B
50 anpeKT OCTaTHYECKOM noljw bubmorexa [TOK
P ‘ https://m.eds0o.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoéMrocts. Konaencaro
p a p https:/m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIOCKOTO
52 KOHJICHCATOpa. JHEPIrus 3apsKSHHOTO bubmotexa [IOK
g pa- p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaropa"
[IpuHIMIT IEHCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOMMUPOBAIHHOTO

anmnapara, CTpyWHOTO IIpUHTEpA.
DneKTpocTaTHYeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azeMIIeHHE HIIEKTPOIPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHusA. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

3akon OMa A7 TOTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3aMbIkaHue. JlaboparopHas pabota
«M3mepenne D/IC ncrtouHnka TokKa u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[ToympoBOTHUKH, MX COOCTBEHHAS U
MpUMeCHas MPOBOAUMOCTh. CBOMCTBA
p—n-niepexoa. [lomynpoBogHUKOBEIE
npubopbI

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



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

DNEKTPUYECKUM TOK B PaCTBOPAX U

& pacruiaBax 3JE€KTPOJIMTOB. | bubnmoreka [JOK
DJIEKTPOJIUTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosiTenbHbIN U 1 bubnmoreka [JOK
HECAMOCTOSITEbHBIN pa3psia. MoaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DnekTpudecKrue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE | bubnnorexka [JOK
npumeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0maromuii ypok | bu6mmoreka [JOK
«OIEeKTPOIUHAMUKA https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuorexa [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHsiil ypok. KonTponbHast ] bubnnorexa [JOK
pabota o Teme "DIeKTpoAUHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoaensie  Ipakruveckue il:;:eﬂl/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoThI padoThI pecypeni
[TocTostHHBIE MATHUTHI U X
B3auMoOeiicTBUE. MarHuTHOE II0JI€E. | bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIMH
MarsuTHO€e noje NpOBOJHUKA C
ToKOM. OnbIT Dpcreaa. | bubnnorexa [JOK
B3anmoneincTere npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopnas pabora «3yuenue | | bubnmnorexka HOK
MarHUTHOTO IIOJII KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.
JlabopaTopHas pabota | | bubmuorexa [JOK
«HccnenoBanne neMCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBHKYIIYIOCS 3apSKEHHYIO YaCTHILY. | bubmuoreka [JOK
Cuna Jlopenna. Pabota cusl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas nHAyKnus. [loTok
BEKTOpa MarHuTHOM uHAYKIMu. IJ1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykuuu Papanes

10

JlaGopaTopHas paboTta
«HccnegoBanue siBICHUS
ANEKTPOMArHUTHOW WHTYKITHID)

NuaykTuBHOCTH. SIBIEHUE
camouHaykiuu. 9JIC caMOUMHAYKIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHLI,
WHAYKIIMOHHAs MeYb

O6o06maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHUTHAST HHIYKIHS

bu6nmorexa [IOK
https://m.edsoo.ru/ff0cal50

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmnoreka ITOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIE.
DNEeKTpOMarHuTHasi UHIYKIUS»

bubmnoreka IJOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatenue sHEPrUn

but6mmorekxa [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
nepuoja MajbIx KosebaHuil rpy3a Ha
HUTH OT JAJIMHBI HUTH U MaccChl Ipy3a»

14

Koneb6atenpubiit koHTYp. CBOOOIHBIE

bubnunoteka LIOK
https://m.edsoo.ru/ff0cb820



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

OJICKTPOMArHMTHBIC KoJieOaHus B
nacajibHOM KoJieOaTeIbHOM KOHTYpPC.
Amnanorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariHuTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B UACAIIBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipeacrasnenue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHHYeCcKHue Koyebanus. Pe3oHanc.
BeIHYKICHHBIC 3JIEKTPOMArHUTHBIC
KoJe0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
MepEeMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmnoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancpopmarop. [Ipoussoactso,
nepeaya u norpedieHue
JIEKTPUUYECKON YHEPTUN

YCTpOoUCTBO U MIPAKTUYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTrM4eCKHe PUCKU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
ANEKTPOIHEPTHH B MMOBCEAHEBHON
KU3ZHU

bu6nunoreka LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHnu4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocThb

bubnunoreka LIOK

21
pacrpocTpaHeHus U JJIUHA BOJHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJILHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTh bubnunoreka LIOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHHIE BOJIHBI, UX
23 cBOMCTBa U cKopocTs. [IIkana bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuaeHus. Pa3Butue cpeacts
cBsi3u. Pagmonoxkarus
)5 Kontponbnas pabdora «Konebanus u bubnmnoreka HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoteka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTrpaxkeHus ceerta. [loctpoeHne bubmmorexa LIOK
p o R https://m.edsoo.ru/ffO0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [loaHoe
)3 BHYTpEHHee oTpakeHue. IIpenenbHbiin bubmuoreka [IOK
YIOJI MOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
79 JlaGopatopnas pabora «3mepenue bubnuorexa LIOK
oKasaTesIst MPEJIOMIIEHUS CTEKIIa) https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenune n300pakeHuii B bubnuotexa [JOK



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

nuH3e. Popmyiia TOHKOHN JTUH3BI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue CBOWCTB
M300paXKEHUH B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
1 oenoro ceera. L{er. JlabopaTopHas
pabota «Habmonenne aucnepcun
CBETa»
13 Wntepdepennus creta. Audpaxims bubmmoreka [JOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bu6mmoteka [JOK
[Tonsapusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue mpruOOpPbI U yCTPOMCTBA U
YCJIOBHS MX 0€3011aCHOT0 TPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnoreka [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEITBHOCTH
OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTH.
but6mmoreka [IOK
37 3ameJieHne BpEeMEHH U COKpaIlleHUe
https://m.edsoo.ru/ffOcfad42
JUTUHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM
38 yacTUIbl. CBSA3b MAcChl C SHEPTUEH U bromorexa [OK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl TOKOS
Kontponbnas padota «OnrTuka.
. bubmuorexa [{OK
39 OCHOBBI crieNMaIbHON TEOPUU

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE 56 [TOK
HOINOTEKA
41 oroa(pdexra. OnbITe A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl potorddekra. YpaBHeHUE
. . bubnuoreka [IOK
42 Duinmreitna g gorosddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» ¢hororpdexra
Jasnenue cBera. Onbithl [1. H.
. bubmuoreka [{OK
43 JleOeneBa. XumMudeckoe IEUCTBUE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTBa u
MPaKTUYECKOE IPUMEHEHHUE:
44
(dboTorMeMeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agau mo Teme «DJIEMEHTHI bubmnoreka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbITHI
46 Pezepdopna o paccesHuto o-4actu bubmmorexa [TOK
PROpAa O P t https:/m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bubnunorexa LIOK
47 IToctynater bopa
TyJ1atel bop https://m.edsoo.ru/ff0dOafa
H3znyyenwne u noriomieHue (oToHOB
48 II I/Iyl';{e €X0JI¢ aToMa C O H(?;o OBHS bubmmorexa [IOK
p pexon . 8 yp https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha Ipyroi. Buasl criekTpos
BoaHoBbIe cBOlicTBa yacTull. BoHEI
N but6mmoreka [IOK
49 ne bpoins. KopnyckynsipHo-

BOJIHOBOH nyanu3M. CloHTaHHOE U

https://m.edsoo.ru/ff0dOca8
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BBIHYXXJICHHOC U3TYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaaAruOaKTUBHOCTH. OnpITH

Pesepdopaa no onpexnenenuio cocrasa

PAAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'amma-u3nydenue

DHeprusi CBSA3U HYKJIOHOB B si/Ipe.

S nepubie peakuuu. S nepHbIn
peaktop. [IpobrnemMsbl, mepCIeKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAECPHON
JSHEPreTUKU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHAa. MeTobl HAOMIOACHUS U
pEruCTpalyu JIEMEHTAPHBIX YACTHULL.
Kpyrisbiii cton «®yHnameHTanbHble
B3anmMoaercTBud. EnMMHCTBO
(hbU3UIECKOI KapTUHBI MUPAY

Bun 38é3nnoro Heba. Co3sesnus,
SIpPKUE 3BE3/1bl, JIAHETHI, UX BUIUMOE
nBrokenne. ConHeyHas cucreMa

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

56

Counnne. ConHeuHast akTUBHOCTD.
Ncrounuk sHeprun ConHua v 3BE311



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

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
nocieoBaTeabHOCTH. BHyTpeHHee
cTpoenue 3BE311. COBpeMeHHbIE
MIPEJICTAaBICHUSI O IPOUCXOXKICHUU U
sBomtonnu CoJiHIA U 3BE3]T

Maineunsiii [1yTe — Hama ['anaktuka.
ITonoxxenne n nBuxenne CosHLa B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TaJIaKTHK

Bcenennas. Pazberanue rajakTuk.
Teopust bonbiioro B3pbiBa.
PennkroBoe uznyudeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMU U aCTPOPUIUKI

Oo6o06uaromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AesITeTbHOCTH
JeJIOBEKa

O606maromuit ypok. Pois u Mmecto
(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0matromuii ypok. Pois
(dbuzmveckoit Teopuu B HOPMUPOBAHUH
MPECTaBICHUN 0 (PU3NUECKOM
KapTHHE MHpa




Ob6o06maromuit ypox. Mecto
(hbU3UIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSiy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEICTaBICHUN O IPUPOIE
66 PesepBHbIil ypok. MarautHoe noie. |
DneKTpoMarHuTHast UHIYKIUS
PesepsHblit ypok. Ontuka. OCHOBBI
67 CHeIUaIbHON TEOpUHU 1
OTHOCHUTEJIBHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.
bubnuoreka [{OK
68 DNeMEeHTbI ACTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumies I'.41., byxosues b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., AkunonepHoe obmiectBo «M31aTenbCcTBO
«IIpocBemenue»

» Gusuka, 11 kimace/ Makumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo
«IIpocsemienue»

®uzuka. 10 knacc. DnekTponHas Gopma yueOHUKA.

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

®wusuka. [loypounsie pazpadbotku. 10 kiacc. bazossiit ypoBens. Caypos HO.A.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

yay.py
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