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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIIUK TIpernojilaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTeIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conmepxanne mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOydarommxcsa 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3ysbTaTam
OOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeIMeTHbIC, IPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YJIbTAThl IO roJlaM 00yUYEeHUS;

e cojepkaHue yueOHOro npenamera « Pu3nkay 1mo rojam oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHaX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOIo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype PU3NKN — cUCTeMOOOpasyomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (U3NYECKUE 3aKOHBI
JexXaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3y4aeMbIX XUMHUEH, OHOJIOTHEH,
¢buznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelesieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHUS] HOBBIX MAaTE€pHAJIOB C 3a/laHHBIMU CBOWMCTBAMU W JIPYTHUX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METO]I IO3HAHUS TPY BHITIOJIHEHUY UMHU YYE€OHBIX UCCIIEIOBaHUM.

B ocHoBy kypca ¢u3MKM IS YpOBHS CpeaHero ooOmero o0pa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHOMN (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCMOJb30BAHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJICpKaHMsl, TOCBSIIEHHBIX HYKOJOTMYECKUM TpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXe OOCYXIEHUS
po0JIeM pallMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU JJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUEeCKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs (Ppuznueckoit Teopuu, poiau GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLUIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHUCTEMHO-ACSATEILHOCTHBIN TOAX0J B Kypce (PU3MKU peanusyercs Mpexiie
BCEro 3a CUET OpraHU3alUM AKCIEPUMEHTAIBLHON NESATEIBHOCTH O0yYarolIuXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe J1abopaTopHBIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJs W3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusuku. Ilpm dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUC YMEHHUSIMU TPOBOJAUTH KOCBEHHBIC H3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacuy€THBIX 3a/lad TPUOPUTETOM SIBISIIOTCS 33/1a4d C SIBHO
3aJlaHHOM (PU3UYECKOI MOJIEIbIO, MO3BOJISIONINE TPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUECKUX SBICHUW W TPOIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YpOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3y4aThCsl B YCIOBUSX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HUHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (Qu3MKM HOMKHO OBITH
HeoOXxouMoe J1abopaTopHoe OOOpYy/IOBaHUE [Jisi BBINOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe TO (U3WKE KIIOYEBBIX JACMOHCTpAIUNA IS
WCCJICMOBAHMUSI  M3y4aeMbIX  SIBIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpyIOBaHME JI YYEHHYECKHX TPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOKHBI OBITH IMOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMHM LIEJIAMH U3y4€HUs PU3UKHU B 001IEM 00pa30BaHUU SABIISIOTCS:

o (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIIbCTB;

e (opmMupoBanue TpenCTaBICHUNH O poONHM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHUeM CIEIyIOMMUX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha ypPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsI (PU3MYECKHX SBJICHWM B TpUPOJAE U JJIA TPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C $SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue (GU3NYECKON MOJIEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEIeNIEHUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yNIbTaTa;

e CO3JaHME YCIIOBUH AJI1 Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus orBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEAEINIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBAHHBIM, YUWTENb JeJaeT BBIOOP
MpoBeNeHUsT J1adOpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYAIbHBIX
OCOOEHHOCTEM 00yJarOmUXCs.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

@usnka — Hayka O mnpupone. HayuHble MeTONBI MO3HAHUS OKPYKAOIIETO
Mupa. Ponb 3KCliepuMEHTa M TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBL.
OKCnepuMeHT B (U3HKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUA M MporieccoB. HayduHble THUIIOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJloroBble W IU(POBBIE HU3MEPUTEIBHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpOCTb (CpeAHsii CKOPOCTh, MTHOBEHHAs CKOpPOCTh) W
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U TMepeMelIeCHus
MaTepUaibHOW TOYKU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  aBwkeHHWe. J[BUKEHHME  MaTepuaJbHOM  TOYKH IO
OKPY>KHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LlenTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue ABMKEHHUS Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHnne COOTHOLICHHUSI MEXAY IyTAMH, NPOWUJICHHBIMUA TEJIOM 3a
MOCIICIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HproToHa.
HNHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUUI. MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectu. llepBas kKocMuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tpenusi. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIbl OTHOCUTENIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIl.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUIT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBECHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3UHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN SHEPTUMU.

[TorennuanbHas DHEPTU. [TorenmanbHas JHEPIUs YIIpYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEI.
3aKOH COXpPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHndeckue yCTpOWCTBA MU IPAKTUUYECKOE NPUMEHEHUE: BOAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJUHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MosekyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo Bemectsa. [locrositnaas ABoraapo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TemIepaTypa Kak Mepa
CpeIHEel KWHETUYECKOM SHEpruu TEIUIOBOro JBMKEHHMs dactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B ucanbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UICAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounamuxu

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPrus TEPMOJMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temuonepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3yUYCHHUE. Y IeJbHAsI TEeIUIOEMKOCTh BEIleCTRBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJIWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh POLIECCOB B MPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUIIBI ~ I€WCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. Kodp@uIueHT moie3Horo
nevctBus TemwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ @uimMeHT Mmojae3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonvl

[TapooOpa3zoBanue u KoHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllleHHbI map. YaenbHas TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnaBienue u
KpUCTaJUTU3aIs. Y IeJbHasl TerioTa miaBjieHus. Cyoaumanus.

YpaBHeHuUE TEMI0BOTO OagaHca.

TexHuyeckue yCTpOCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
ANEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUYECKUN 3apsij.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
MJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 11 y4acTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YIEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJaHOM (3aMKHYTO#) 35ieKTprudeckol nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJANMOCTh
oJIynnpoBogHUKOB. CBOMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

ONeKTpUYeCKUuid TOK B  pacTBOpax M paciuiaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKa, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIBl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3y4yeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBSI3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsi€TCS ¢
y4€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, Ux rpauKu U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4€T TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPaHEHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKasl 3alllMTa, 3a3eMJICHUE SJEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, JIEKTPOHArpeBaTENbHbBIC npuOopHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumonelncTBHE€  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wWHAYKUWMH. [IpyHIMO cyneprno3unuu
MAarHWTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHuTHOTO TOJIS JUIMHHOTO IIPSAMOIO NPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJjieHUE. J[BHokKeHUE 3apsiKEHHOM YacTUIIbI
B OJIHOPOJIHOM MarHuTHoM mnoje. Pabota cunsl JIopeHna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUJla MWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu @apanes.

BuxpeBoe »snekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE TPUMEHEHUE: TMOCTOSIHHBIE
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATEb, YCKOPUTENIN DJIEMEHTaPHBIX
YaCTHUILl, MHAYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JerictBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIECH CHIIBI UHIYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

KonebarenbHas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUSI.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVMHHBIN MasTHUK. MaTremMaTH4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit kOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
JIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHMS.

[lepemennpli TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum mMoOCIEOBATEIBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepedHple W MPOAOJBHBIE BOJIHBL.
WnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBAasl [IMarHOCTHKAa B TEXHHMKE M MEIUILIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIO0JIbHBIX BOJIH.

KoneoG:mromieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmntonenue orpakeHus: U MPeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaOnrogeHnue cBsi3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTON KoJeOaHuH.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIICHUE, TOJSIpU3anus, AMPpakius, HTepepeHITHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIll yroa MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome u pacceuBaroiiie JuH3bL. ToHkas JuH3a. DOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JIMH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOCHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIUMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerne natepdepeHIy CBEeTA.

HaOmronenue audpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Toy4yeHune cexTpa ¢ mMOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyM€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCT OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DOHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. dDnemenmot K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBsizu 3HEpruM HOTOHA C €r0 YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdekra. «KpacHas rpanumar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHruuecKkue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodddeKTa.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
IImanerapHas mogmens aroMma. llocrynatel bopa. M3nydyenue u morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW SHEPTHH aTOMa BOAOPO/IA.

BousiHOBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHeH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocrasa
paanoakTUBHOTO u3inydyeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4deHHUs.
BnusHue pagoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

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

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

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Macchl sapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO (pm3nueckol KapTUHBI MUDPA.

TexHru4ecKue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKoB 4acTUIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHIMMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuyHasi akTUBHOCTh. Mctounuk sHeprun ConHua W 3BE3M.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM IOCIENIOBATENbHOCTH. BHYTpeHHEe CTpoeHue



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

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

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCMOJIBb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUs] TI0JIOAKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01marouiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (GPU3NUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCyliecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumote3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX (Puryp u 00béma Ted.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIUINYECKAS] CTPYKTypa TBEPABIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAsA I€4Yb, pajap, pPaJIuONpPUEMHUK, TEIEBU3O0D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpenmera «Du3nKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOUIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenMera «Dusmka» A0HKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUUXCA PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJAMLMOHHBIM LEHHOCTSM POCCHIICKOTO OOIECTBa, PAaCUIMPEHHE >KHU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPaTUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOTrO
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COI[UATbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

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

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero (pusn4eckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUAN B OKPYKAKOIIEH Cpesie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKU  OCYHIECTBJIATh  NIPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble ornueckue aeiicTBUA:
CaMOCTOATENFHO  (QOopMyJIHpOBaTH W aKTyaJIu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JIeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUST B  PacCMaTPUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHS] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI JEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINIOJHATH PabOTy B  YCJIOBHSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Bba3oBnle uccienoBarejabcKye 1eMCTBUSA:
BJIQJICTh HAYYHOM TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSAMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKOW U MPOEKTHON ACSTENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHUS,;

BIAJCTh BHUJAAMH JEATEIBHOCTH II0 TMOJIYYEHUIO 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 €€ peIleHUs, HaXOAUTh APTYMEHTHI JIsl J10Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 33/1aBaTh apaMeTphl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora c nnpopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHGOpMAIUU (U3NYECKOTO COACpKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJM3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
NIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHUKAlMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THUTHUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI HHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHuKAaTHBHBIE YHHBePcaAIbHbIe YUeOHbIe JeliCTBUS:
OCYILECTBIISAITh OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBL;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh L[EJIA  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTh poid C y4ETOM MHEHMI YYaCTHUKOB, OOCYXJAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
00U pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE IPOEKThI, OLEHUBaTh HAEH C MO3UIUM HOBU3HBL,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3NMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

JefaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO DJPYAWIIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YIMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TO3HABATEIHLHON  pedJieKCHMd KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pELIeHHS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEMICHUS IO WX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIHOKH.

B mporecce NOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMSsl, BKIIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(hepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBAThCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MIPOSBIIATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO IIEJIH H
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMMOHUMATh YMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJEIIeH:
MaTepuaibHas TOUKa, MHepIHUaIbHasl cUCTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
UJCAIBHBIN Ia3, MOJIEIN CTPOCHMS I'a30B, KUIAKOCTEH U TBEPIBIX TEJ, TOUCYHBINA
AIIEKTPUYECKUI 3aps]l IPU PEeIICHUU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TPOIECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETUYECKON TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPAMOJMHEWHOE
JBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHIAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAUIM3ALMSA, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3YS (PU3NYECKUE BEIUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHUIa,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIIHOCTh;, MPU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bU3MYEeCKU CMBICT MCIOJIb3yeMbIX BEIMYMH, WX OOO3HAYCHUS W €IUHMUIIbI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasi DHEPIUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAA
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSs JHEprusi, padora rasa,
KO3(PPUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICH HCMOJb3yeMbIX BEJIMYMH, UX
00O3HAaUeHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBaTh N3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIUAN, PA3HOCTh MOTEHIUAJIOB;
Py ONHUCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3YyEMbIX
BEITMYMH, WX OOO3HAUYCHMS] W €IUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCHOIB3Ys (PU3HUECKUE
3aKOHBI ¥ MIPUHUMUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JABMKEHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKU3HM;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MpPEIIOKEHHOr0 OOOpYJOBaHUsS, MPOBOJUTH OIBIT M
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMHU  BEIMYUMHAMU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yIbTAThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOJABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKON U IPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000opy1I0BaHUS;

pemarb pacy€THblEe 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UUECKUE 3aKOHBI M TIPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh Ka4eCTBEHHBIC 3a/1aud: BHICTPAUBATh JOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCKue ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIMICHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPECTABJICHUS YU4EOHOW U Hay4YHO-MOMYJIAPHON MHGOpPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMAITHUIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

WCIIOJIB30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UMKE B MOBCEAHEBHOW KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIeHuH ¢ TPUOOpaMU U TEXHHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMATPUBAEMOMN MTPOOIIEMBI.

K konny o0yuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sJipa MPHU pPEUICHUU (PU3NYECKUX
3a/1ay;

pacrio3HaBaTh (PU3HUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PU3HMKU: DJIEKTPUYECKAs. TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aMMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3IMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCTOJB3Ysd (U3UYECKUE BEITMYUHBI:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpPsSKEHHE, 3JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIUS MarHuTHOTO TMoJjs, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTH
KAaTyIIKW, YHEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepuoJ M 4YacToTa
KoseOaHul B KoJebaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B IIpolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE paccTosHue U
ONTUYECKAasl CWUJIa JIMH3bI, MPU ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3YS
bu3nuecKkue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWU TMPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICI
WCITOJIb3YEMBIX BEJMYMH, MX OOO3HAYEHWS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE TMPOIECCHI U SBICHUS, UCIOJIB3Yys (U3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapaJIEILHOIO
COEIMHEHUs MPOBOAHUKOB, 3aKOH J[xoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHa g Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsala, 3aKOH COXPAHEHUS MAacCOBOrO 4uCia, Imocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPEAEIATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJIS POBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOMTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HU3MEPEHUI: IPU STOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTAaHOBKY W3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEITUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

WCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYHMH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

cOOJI0IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIIOJIb30BaHUEM M3MEPUTEIbHBIX YCTPOUCTB U J1TA0OPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1a4u
BBEIOMPATHh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIBI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCyk JE€HUH C ONOpOH Ha H3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U
(buznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTAaBICHUS y4€OHOW W HAyYHO-TIOMYJISIPHON MH(pOpMalUK, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyI0 HH(OPMALILIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallUH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacCHOTO MCMOJIH30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
TOBEJICHUS B OKPYXKAOIIEH Cpeie;

paboTaTh B Tpymlme C BBHIMOJIHEHHEM pPA3JIUYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PAlMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, a€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bubmuorexa [JOK
1.1 o 2 1
W3HMKa ¥ METOJIbl HAYYHOTO TIO3HAHHUS 0 hitps://m.edsoo.rw/7f4 1bf72
Hroro no pazneny 2
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 6 0 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jpantka ! 0 ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 5 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Uroro no pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 | bubmuotexa [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
: OCHOBEI TepMOIHANITKH 0 0 https:/m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 4 0 0 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazgeny 23
Pasnen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK

1 eKTpOCTaTHKA 10 https://m.edsoo.ru/741bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 15 bubnuoreka [IOK

' Pa3IMYHbIX Cpelax https://m.edsoo.ru/7f41b£72

Hroro no pazneny 25

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 70




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nose. DIeKTpOMarHuTHas 14 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41¢c97¢c
Hroro no pazneny 14
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKue U AIEKTPOMAarHuTHBIE 9 | bubnuoteka [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 4 | bubnmnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 12
3 Onmika 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 25

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 3 | bubnmoreka [JOK
’ OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 3
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 i
VICMCHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 6 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 8 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 8
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 3 ngg;j;?:;igg/};ﬂucwc
Hroro no pazgeny 3
PesepsHOE Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

®usuka — Hayka o npupoje. Hayunsie
METO/bl TO3HAHUSI OKPYKAIOLIEro MUpa

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Poine 1 MecTo Gu3nku B
(hopMHUPOBaHUH COBPEMEHHOM HAy4IHOI
KapTUHBI MUPA, B PAKTHIECKOM
NEeATEIbHOCTH JIFOAEH

MexaHuueckoe ABMKEHHE.
OTHOCI/ITCJ’[I)HOCTI) MEXAHUYCCKOT' O
nerkeHud. [lepemenienue, CKOpoCThb,
YCKOpEHHE

PaBHOMEpHOE IIPAIMOJIMHEWHOE
IBIKeHHE. PaBHOYCKOpEHHOE
JBUYKEHUE

CraproBast KOHTpOJIbHas paboTa

CBoOoaHoe majieHre. Y CKopeHue
CcBOOOIHOTO ITaCHUA

KpuBonuneiinoe neuxenue. [IBmkeHue
MaTepUaIbHOU TOUKH 10 OKPY>KHOCTH

JlaGopatopnas pabora N1 "H3yuenue
JBUKECHHSI TeJa, OPOIIEHHOTO
TOPU30HTAJIBHO"




10

11

[Tepsriii 3akoH HetoToHa. Macca tena.
Cuna. [TpuHIUN CyNeprio3uIy CHIL.
Bropoii 3akoH HeroTona s
MaTepHaJIbHON TOUKH

Tpetuii 3akon Herotona nis
MaTepuaibHbIX TOUEK

3akoH BceMUpHoOro taroreHus. Cumna

TAXKCCTHU. HepBa;I KOCMHNYCCKas
CKOPOCTb

12

13

14

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Jlaboparopnas pabora N3 "H3mepenue
AKECTKOCTHU MPYKUHBI"

Cuna tpenus. Koapduument tpenus.
Cuna conmpoTHBIEHUS NPH IBUKEHUU
TeNa B )KUJKOCTHU WIIU rase

15

[ToctrynarenbHOE U BpaniaTeabHOE
JBIKEHUE a0COJIIOTHO TBEPIOTO TEa.
MowmenT cunbl. Ilnedo cunsl. YcioBus
paBHOBECHSI TBEPJIOTO Tea.

16

NMnynsc MmaTepuabHOM TOYKH,
CUCTEMBI MaTEPHUAIIbHBIX TOYEK.
Nmnynbe cuitbl. 3aKOH COXpaHEHUs
HMITyJIbCa. PeakTUBHOE IBUIKEHHUE.
PaboTa 1 MOITHOCTH CHIIBI.

17

Kunernueckas sHeprusi MaTepuaibHOU
Touku. Teopema 06 U3MEeHEHUHN
KUHETUYECKON SHEPIrUHU.




[ToTenunanpHas SHEPIUsL.
[TorennmansHast SHEPTHS YIIPYTO
nepopMHUPOBaHHON NPY>KUHBIL.
[TorenuanbHast SHEpryus Tena BOIU3U
MMOBEPXHOCTU 3eMIIH

18

[ToreHnanpHble ¥ HEMOTCHIIMATBHBIC
cuitel. CBsA3b paboTHI
HETIOTEHIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOHN SHEPTHU CHCTEMBI TEIl.
3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPIrUn

19

20

21

Jlaboparopuas padorta N5 "M3yuenue
3aKOHA COXPAHECHHS MEXaHUYECKON
SHEPTHM»

KonTponbnas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KHHETHUYeCKo! Teopuu. bpoyHoBckoe
nskenue. Auddysus

22

XapakTtep JBUKEHUS U
B3alMOJIEHCTBHS YaCTHI] BEILIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U
TBEPIBIX TEI

23

Macca monekyn. Konuuecto
BemiecTBa. [locrosHHas ABoraapo

24

TemoBoe paBHoBecue. Temneparypa u
e€ m3mepenue. lllkana remmneparyp
Henscus




25

26

27

Wneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcoiroTHas TeMIiepaTypa Kak Mepa
cpeAaHel KHHETUYECKON SHEPT U
JBIKEHUS MOJIEKYJI. Y paBHCHHE
MenaeneeBa-Kianeiipona

3akoH JlanmbpToHa. ["a30BbIC 3aKOHBI

28

29

30

31

Jlaboparopuas padota «Vccienopanue
3aBUCUMOCTHU MEX]y I1apaMeTpaMu
COCTOSIHHSI Pa3pPEKCHHOTO ra3a

W3omporieccsl B uaeanbHOM raze u ux
rpaduyeckoe npeacTaBieHue

BnyTtpennss sHeprus
TEPMOAMHAMUYECKOIN CUCTEMBI U
crroco0nI e€ n3MeHenus. KoanyectBo
TeIUI0THI U paboTa. BHyTpeHHss
SHEPTUsl OJHOATOMHOIO UJI€ATbHOTO
rasza

Buasr TCILIONCpeaAaYn

32

33

34

VnensHas TEIIOEMKOCTE BEIIECTBA.
KonnyecTBo TemnoTs! npu
Tertonepenaye. AnuabaTHbINA MPoIIece

HepBBIfI 3aKOH TCPMOJUHAMHUKU U €TO
IMIPUMEHCHUEC K U30IIponeccaM

HeoOpatumocTs npoLeccoB B IpUpOJIE.
Bropoii 3aKk0H TepMOIMHAMUKHU

35

[Tpunmun nevicreus u KII/ TenmoBoi
MaIWHBI




36

37

[ukn Kapno u ero KIT/]

DKoorn4ecKre mpoodIeMbl
TETUIOPHEPTEeTUKU

38

39

40

O6o06maromuit ypok «MomnekynspHas
¢uznka. OCHOBBI TEPMOIMHAMUKI
KoHnTposbHas padora mo Teme
«MomnekynspHas pusznuka. OCHOBBI
TEPMOTTHAMHKI

[TapooGpa3oBaHue U KOHICHCAITHS.
Hcnapenue u kureHue

41

42

43

44

AOGcooTHAs ¥ OTHOCHTENbHAS
BJI&YKHOCTB BO3yXxa. HacelmeHHsli map

TBépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPONHS
CBOWCTB KpHUCTAIIIOB. JKuakue
Kpuctaybsl. CoBpeMEHHbIE MaTepHaIb

[TnaBneHure ¥ KPUCTAIITH3AIINS.
VY nenbHas TEII0Ta TUIABJICHUS.
Cybnumarus

ypaBHeHI/IC TEIIOBOro OajlaHca

45

46

DIIeKTpU3alus Teil. DICKTPUUECKHUI
3apsan. JlBa Buaa 3JIEeKTPUYECKUX
3aps/ioB

[IpoBOoIHMKH, AUDTEKTPUKH U
MOJIYITPOBOJIHUKH. 3aKOH COXPaHEHUS
AIEKTPUIECKOTO 3apsiaa

47

B3aumopeiictBue 3aps10B. 3aK0H
Kynona. ToueuHslii aneKkTpuyeCKuit




48

3apsn

Hanpsyk€HHOCTB IIEKTPUYECKOro
nosist. [IpuHnmn cynepno3uuuu
AJIEKTPUYECKUX Mojel. JInnun
HANPsSHKEHHOCTH

49

Pabota cuit 3IeKTpOoCTaTHIECKOTO
noud. [lorenuuan. Pa3zHocts
OTEHIMATIOB

50

51

52

HpOBOI{HI/IKI/I " IUSJICKTPUKHU B
QJICKTPOCTATHUYCCKOM IT0JIC.
I[I/IBJIGKTPI/I‘ICCK&SI IMPOHUIACMOCTD

OnekrpoémkocTs. Konaencarop

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEeHHOTO
KOHJICHCATOpa

53

[TpuHIMTT NEWCTBUS U TPUMEHEHUS
KOHJAEHCAaTOPOB,KOMHPOBATHBHOTO
anmapara, CTpyMHOro IpHHTEpA.
DnekTpocTaTu4ecKas
3amuTa.3a3eMIIeHIEe YIEKTPOPUOOPOB.

54

DIEKTPUYECKHUN TOK,YCIIOBHS €T0
cyuiecTBOBaHUA. [ [OCTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusnenue. 3akon Oma Jist
y4dacTka Ienu.

55

HOCJ’IGILOB&TCJ’IBHOG, napaajiCJIbHOC.
CMCHIAHHOC COCANHCHUC ITPOBOAHHUKOB.

56

Jlaboparopuas pabota N5




57

58

"I[TocnenoBarenbHOE U TTapaLICIbHOE
CO€JIMHEHHE MPOBOIHUKOBY

PaGoTta u MOITHOCTH AJIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenna. 3akon
Oma 15 TOJTHOM (3aMKHYTOM )
aneKkTpudeckon nenu. Koporkoe
3aMBIKaHUE.

JlaboparopHnast pabora «M3mepenue

OJIC uCTOYHHKA TOKA U €TO
BHYTPEHHETO COIPOTHUBICHUS

59

DNeKTpOHHAs TPOBOIUMOCTH TBEPABIX
METaJUIOB. 3aBUCHUMOCTh
COIPOTHUBIIEHUS] METAJIIIOB OT
Temmeparypbl. CBEpXIpPOBOIMMOCTh

60

61

62

63

DNEeKTPUUECKUN TOK B KaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TyYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS U
pUMecHas MpoBoAuMOcTh. CBOMCTBA
p-n nepexona. ITosrynpoBoTHUKOBEIE
prOOpbI

DNEKTPUUECKUN TOK B pacTBOpPax U
pacruiaBax 3J€KTPOJIUTOB.
DNEeKTPOIUTHYECKAs AUCCOLUALIMS.
DIIEKTPOJIN3

DNEeKTPUUECKU TOK B Ta3ax.
CaMOCTOSTEIBHBIA U

HECaMOCTOSTENbHBINA pa3psax. MosHus.

IImazma

08.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae




DnexTpuueckue npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE | bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c82ba
0e30macHOCTH

65 O6o0maromuii ypok | bubnunoreka [HOK
"OnexkTpoguHamMuka" https://m.edsoo.ru/ffOc84ae
KonTponbnas padora N4 no teme:

66 "OnekTpocratuka. [locTosHHBII | bubnuorexa [JOK
3JeKTpudecKuil Tok. Toku B https://m.edsoo.ru/ff0c86fc
pa3IM4HBIX cpenax”

67 PesepsHbliil ypok. KonTponbHas padora | bubnnorexa [HOK
0 TeMe: «DNEKTPOIUHAMUKA https://m.edsoo.ru/ff0c8a8a

68 PesepsHblil ypok. KonTponbHas padora | bubnuoreka [IOK
o Teme: "DIeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 63
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11 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcnl
ITocTossHHBIC MAarHUTHI U UX
| B3auMoOJiciicTBUe. MarHUTHOE MOJIE. | bubnunoreka LIOK
Bekrop maruutHON HAYKUUU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKLIHUH
MarauTHoO€e 1oJie MPOBOIHUKA C
TokoM. OmBIT DpcTeaa.
2 B3anMonelicTBue IIPOBOJTHUKOB C 1 buGnuorexa [IOK
. p https://m.edsoo.ru/ffO0c98fe
TOKOM. J[efiCTBHE MarHUTHOTO MOJIS
Ha IPOBOJIHUK ¢ TOKOM. Cuita Ammepa
JlabopaTtopnast pabora N1
3 «HaOmronenne neficTBUSI MArHUTHOTO 1 1 bubmiorexa LOK
https://m.edsoo.ru/ff0c98fe
TTOJIS1 HAa TOK»
JleficTBMEe MarHuTHOTO MOJISI Ha
4 JBUKYIITYIOCS 3apsyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cwua Jlopenma. PaGota cutbt https://m.edsoo.ru/ff0c9acO
Jlopenua»
5 IToaroToBka K KOHTPOJILHON padoTe 1 bubmorexa HOK
a p p https://m.edsoo.ru/ff0c9df4
6 Bxonnas konTponbHas padorta N1 1 1
DJeKTpoOMarHuTHas HHAyKus. [ToTok
P N Y but6mmoreka [IOK
7 BEKTOpa MarHUTHOM MHAYKIuu. 31C 1

uHaykuu.3akoH Dapajes

https://m.edsoo.ru/ffOcal50




NHnykTUBHOCTD. SIBIIeHUE

bu6nmmoreka [IOK

SJICKTPOMArHuTHBIC KoJIEOaHM B

8 camouHaykiuu. 9J1C caMOMHAYKLINH. https://m.edsoo.ru/ff0ca600
JlaGopaTtopHnas pabora N2 "3ydueHue

9 SIBJIICHUS 3JIEKTPOMArHUTHOM
MHAYKIUN"

10 DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHuTHOE T0JIE. https://m.edsoo.ru/ff0cab82
TexHu4eckue ycTpomucTBa U X
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,

11 JJIEKTPOMArHUTBI, 3J1€TPOABUIATEIb, bubmmorexa LIOK

https://m.edsoo.ru/ffOcad58
YCKOPUTENHN IEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS 11eYb

12 O6o0matromuii ypok "MarautHoe bubnmnorexa [JOK
noJie. JNeKTpOMarHuTHas HHAyKuus" https://m.edsoo.ru/ff0caf06

13 [ToaroToBka Kk KOHTPOJIBHOM paboTe
KonTposasnas pabora N2 mo teme:

14 "MarautHoe nosie. brbmmorexa [TOK

https://m.edsoo.ru/ff0cb820
DneKTpoMarHuTHast UHIYKIUs"
CBo0OoiHbIE MEXaHUYECKHE

15 kosnebOanus. 'apmoHnyeckue bubmuorexa [JOK
KoJeOaHus. YpaBHEHUE https://m.edsoo.ru/ffOcb9cd
TapMOHHMYECKHUX KOJIeOaHUH.

JlaGopatopHas pabota Ne3

16 "OnpeneneHne yCKOpeHus bubmuorexa [JOK
CBOOOJTHOTO TAJICHUS MTPU TTOMOIIN https://m.edsoo.ru/ff0cbb86
MasiTHUKA"

17 Koneb6arenbuplit kouTyp. CBOOOAHBIE bubmuotexa [JOK

https://m.edsoo.ru/ffOcbd34




18

19

20

21

nacaJIbHOM KoJie0aTeIbHOM KOHTYPC€.
Anamorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KOJICOAHMSIMH.

®opmyna Tomcona. 3akoH
COXpaHEHHUSI SHEPTUU B HJICATHBHOM
K0J1e0aTEeIbHOM KOHTYpE

[Ipencrasnenue o 3aTyxarmux
KosiebaHusX. BoIHyX1eHHbIE
MexaHu4deckue kojebanus. PeoHaHc.
BbIHyX1eHHBIE 3JIEKTPOMarHUTHBIE
KoseOaHus

[lepemennsbiit Tok. CUHYCOUJAIbHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUITUTYJTHOE U
JICUCTBYIOILEE 3HAUYECHHUE CUIIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpoussoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON IHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcc324

bubmmoreka IIOK
https://m.edsoo.ru/ffOcca54

22

VY CTpoiCTBO U MPAKTHYECKOE
MIPUMEHEHHNE IEKTPUIECKOT0O 3BOHKA,
reHeparopa epeMeHHOro TOKa, JIMHUN
JJIEKTpoIIepeaay.

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

23

DKOJIOTMYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ncnonbs3zoBanus
AIIEKTPO3HEPTUHU B TOBCEIHEBHOMN
YKU3HU.

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

24

Mexaandeckue BOJIHBI, YCJIOBUA




pacnpoctpanenus. [lepuon. Ckopoctb
pacrpocTpaHeHus! U JIJTUHA BOJIHBI.
[Tonepeunbie U TPOJI0JIHHBIE BOJTHBI.

3Byk. CKOpOCTb 3ByKa. ['poMKOCTh

bubnunoreka LIOK

25 3ByKa. Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcc6f8
DIeKTPOMarHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [Ikana

26 3JEKTPOMArHUTHBIX BOJH. [IpuHnum bubmorexa LIOK

https://m.edsoo.ru/ff0cd350

paauoCBs3H U TeleBUieHus. Pazpurue
cpencTB cBs3u. Paguonokarus.

7 KonTtponpHas padora Ne3 "Konebanus Bbu6moteka LIOK
Y BOJTHBI" https://m.edsoo.ru/ffOcd4e0
[IpsimonrHENHOE pacpOCTpaHEHHUE

73 CBETa. B OJIHOPOJIHOM CpeJie. bubnnorexa [JOK
Todeunslii ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd7f6
CBeTa.
OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS

29 cBeta. [locTtpoenue n3o0paxeHus B bubmmorexa [TOK

https://m.edsoo.ru/ff0cd67a

IUIOCKOM 3€pKajie.
[Ipenomnenne ceera. [lonHoe

30 BHYTpEHHee oTpakeHue. [IpeaenpHblii bubmuorexa [JOK
YTOJI ITIOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcddle
OTpaXKEHUS

31 JlaGoparopHas pabota N4«M3mepenue
MoKa3aTelisl MpeIoMIIeHHs cTeka”
JIunzel. [TocTpoenne n3obpakeHuii B

32 nuH3e. Popmysia TOHKOM JIMH3HI.

VYBennueHue JINH3EL.




JlaGopaTtopHnas pabora N5
"OrmnpezeseHre ONTUYECKON CUIIBI U

bu6nmoreka [IOK

33 (OKYCHOTO PacCTOSIHHS COOHMparoIIeit https://m.edsoo.ru/ffOced22
JIAH3BI"

34 Hucnepcus cBeta. CoXHBIN COCTaB bubmuorexa [IOK
Oenoro cBera. LIBer. https://m.edsoo.ru/ffOcf02e

35 WnTpedepenus ceera. Audpakuus
cBeta. JludpakimoHHAs perieTKa
[TonepeyHOCTH CBETOBBIX BOJIH.

36 [Hongpuzauus cera. Onruyeckue bubnuoreka [IOK
puOOpbI U YCTPOMCTBA U YCIOBUS UX https://m.edsoo.ru/ff0cf862
0€30MacHOr0 NPUMEHEHUS

37 JlabopaTtopHas pa6ora N6 bubnmnorexa [JOK
"N3mepenune AIMHBI CBETOBOM BOJIHBI" https://m.edsoo.ru/ff0cfa4?2

N bubnuoreka [{OK

38 [ToaroroBka Kk KOHTPOJIBHOU paboTe hitps://m.cdsoo.ru/fi0cfc68

bu6nmorexa LIOK

39 KontponbHas padora N4 «Ontuka hitps:/m.cdsoo.ra/fOcH6(0
['paHuIB TPUMEHUMOCTH

40 KJaccuueckor mexaHuku. [locTymarer bubnmnoreka [JOK
CIIeIMaIbHON TEOPUH https://m.edsoo.ru/ffOcfe16
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.

41 3ameJIeHHe BpPEMEHH U COKpaIlleHUE bubnnorexa [IOK

https://m.edsoo.ru/ffOcffc4
JUTHHBI
DHeprus ¥ UMIYJIbC PEISITHBUCTCKOM
N but6mmoreka [IOK
42 yacTulbl. CBA3b MACChl C SHEPTUEH U

UMITYJIbCOM. DHEPIHUsl TOKOSI.

https://m.edsoo.ru/ff0d015¢e




®otonsl. Dopmyina I1nanka. DHeprus

bu6nmmoreka [IOK

43
U UMITYJIBC (pOTOHA https://m.edsoo.ru/ff0d04a6
OTKpBITHE U HCCIE0BaHNE

44
dotoaddekra. OnbiTel CTONETOBA.
3akoHbl poTtoddekra. YpaBHEHUE

45 3ﬁHH.IT€§H3, L[Hq;q)(l)OTOS(l);eKTa bubmorexa [IOK
" " ] https://m.edsoo.ru/ff0d0302

Kpacnas rpannna” potosddexra.

46 Jasnenue ceera. OnbiTel JIeOeaena. bubnnorexa [JOK
XUMHYECKOE IEUCTBHUE CBETA. https://m.edsoo.ru/ff0d091a
TexHuyeckue ycTpoicTBa u

47 MPAKTUYECKOE IPUMEHEHHE: bubnnorexa [JOK
dboTo31eMEHT, GOTOIATUHK, https://m.edsoo.ru/ff0dOafa
COJIHEUHas1 OaTapest, CBETOIUO/

43 Pemenue 3agad mo teme: "IIEeMEHTHI bu6mmoteka IIOK
KBaHTOBOM ONTUKH" https://m.edsoo.ru/ff0dOafa
Mogenb atoma TomcoHa. ONBITHI

49 Pezepdopna o paccenBanuto anbga bubmorexa HOK

peop P https://m.edsoo.ru/ff0dOca8
yactull. [Inanerapnast Mmosens aToma.
ITocrynarter bopa. U3ny4yenue u

50 MOTJIONICHHE (POTOHOB TIPH MEPEX0JIC bubnmnoreka [JOK
aToMa ¢ OJHOI0 YPOBHS DHEPTUHU Ha https://m.edsoo.ru/ff0d0fd2
Ipyroii. Buasl criekTpos.

JlaGopatopHas pabora N7 "Onenka
51 WH()OPMAITMOHHOW €MKOCTH KOMIIAKT-
JIMCKa
BousiHoBBIE CBOMCTBa yacTull. BosHbI
N but6mmoreka [IOK
52 ne bpoins. KopnyckynsipHo-

BOJIHOBOM yanu3M. ClIOHTaHHOE U

https://m.edsoo.ru/ff0d1162




53

54

55

BBIHYXXJICHHOC N3IYUYCHUC

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuio cocraa
PaZOaKTUBHOTO U3TYYECHHUS.
CgoiicTBa anbda, 6eTa, ramma
u3ny4yeHus.. Bousaue
pPaauoOaKTUBHOCTU HA KUBBIE
OpraHU3MBI

JlaGopaTtopnas pabora N8
"HaOnro1eHue CIUIONIHOTO U
JIMHENYaToro CrekTpon"

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otobl. Anda-pacnan. DneKTpOHHBIN
U TIO3UTPOHHBIN OeTa-pacnaf. ["amma-
U3JTyYEHHUE.

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1356

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e38

56

DHeprus CBS3U HYKJIOHOB B SIpE.
SnepHsle peakuuu. S nepHbIi peakTop.
[TpoOnemsbl, MepCHeKTUBHI,
SKOJIOTUYECKUE ACIIEKTHI SIEPHOI
OHEPIreTUKU

57

OnemeHTapHbIe YacTUllbl. OTKpbITHE
no3uTpoHa. MeToab! HaOMOAeHUS U
PETUCTPALIMU YIEMEHTAPHBIX YaCTHII.

58

OTansl pa3BUTHS aCTPOHOMHH. Buisl
3Be3gHoro Heba. Co3Be3ausl, spKue
3BE31bl, IVIAHETHI, UX BUIUMOE
nemkenne. ConHeyHas CUCTEMA

59

Counuie. ConmHeuHast akTUBHOCTD.
Uctounuk sHeprun CoJiHIIa U 3BE3].




60

3Be3/Ibl, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/1bI TJIABHOM
II0CJIEI0BATEIbHOCTH. BHYTpeHHee
cTpoeHue 38e31. COBpeMEHHbIE
NPEJCTABICHUS O IPOUCXOKICHUN U
9BOJIIOLIMH COJTHIIA ¥ 3BE3I.

61

Mineunsiii myTh -Hawma ["amakTuka.
[Tonoxenue u apmxenue ConHua B
lNanmaxTuke. ['anmakTuku. YepHble AbIpbI
B sAJIpax raJakTHK

62

63

64

Bceenennas. Pa3zoeranue I'agakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydeHue.
MerarajgakTuka

Teopus bosnbioro B3peiBa.
PenukroBoe uznyuenue.
Meraranaktuka. Hepemennsie
po0JIEMbI ACTPOHOMUH.

[TonroroBka Kk KOHTPOJIBHOU paboTe

65

Kontponbnas padota NS "DnemeHThI
aCTPOHOMHUU U acTpoPu3uKu"

66

Ob6o6maromuit ypok. Pois pusuku un
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ATUYECKOH chepax NesTeIbHOCTH
YyeJloBeKa

67

O6o6maromuii ypok. Pons 1 Mmecto
(GU3UKA U aCTPOHOMHUU B
COBPEMEHHOM Hay4YHOUW KapTUHE MUpa




PesepBHbIil ypok. Ponb pusnueckoit
68 TEOpHH B (HOPMUPOBAHUN
npeCcTaBiIeHUN 0 HPU3NIECKON

KapTHUHE MUpa.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1784







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpPUMEpaxX poJib M MecTo (u3MKu B
(hopMUpOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JUIEKTPUYECKUN 3apsal — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETHUYECKOW Teopuun
CTpPOCHMsI  BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJUHEIHOe ABM)KEHUE, CBOOOJHOE MajieHue
T€d, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLUs, B3aUMOJCICTBUE TEN;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJlaXkieHnNn), TEIJIOBOE€ paBHOBECHE, HCIApEeHHe, KOHJEeHcalus,
IJIaBJICHUE, KPUCTAJUIM3alUs, KWUIIEHHE, BJIAXHOCTh BO3]yXa,
MOBBIIICHNUE JAaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30Ipoleccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAaa0B

OnuceiBaTh MEXaHUYECKOE [IBIDKEHHE, WCIONb3ys (U3UYECKHE
BEJIMYUHBI: KOOPJMHATA, IMYTh, MEpPEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Teja, KHWHETHUYeCKas DHEprus,
MOTEHIIMATbHAS JHEpPrHs, MeXaHW4eckas paboTa, MeXaHHUYecKas
MOIIHOCTb; TIPU OMUCAHUH MPABHILHO TPAKTOBATH (DU3MUECKUN CMBICIT
WCTIONB3YEMBIX BEIWYMH, WX O0O3HAYCHUS W EIWHUIIBI, HAaXOJUTh
(hopMyIibl, CBS3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BEINM4YnHaMu

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I WU TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUECKUE BEJIMYMHBI: JIaBJICHHUE Tasa,
TEMIEpaTypa, CPEAHSsI KUHETHYECKas DHEPrHs XaOTHYECKOTro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSS JHeprus, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENsS, IpHU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMbIX BEJIMYHMH, MX O003HAUCHHS M EJAWHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIOIINE AAHHYIO PU3HUECKYIO BETHYUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
AJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HUCMONB3ysd  (pu3mueckue
BEJINYUHBI: ANEKTPUYECKUI 3apsn, INEKTPUIECKOE 1oJe,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3HOCTh ITOTEHLMAJIOB; IIPU
OMMCAHUU MPABUIBHO TPAKTOBATh (PU3UUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OO0O3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIEI,
CBS3BIBAIOIME JAaHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCIN4YMNHaMn

aHaIM3UpoOBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUs UMITYJIbCA, IPUHLHUII CYNEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs  HMHEPLUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJISAPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUs BEILECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHUHETUYECKOM SHEPrUU TEIUIOBOIO JBHUKEHHS MOJEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHs DJJIEKTPUUECKOro 3apsaa, 3akoH KynoHa; mpu sTOoM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKOoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATH OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HUX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIE0BAHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIPU
5ToM (GopMyIHpOBaTh NpodieMy (3alady) MU THIOTE3y Yy4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBidATh MpsIMBIE W KOCBEHHBbIE HW3MEpPEHMs] (PUIUUECKUX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIOCO0 U3MEpPEHHS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMHU BEJIUYMHAMH C
HCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUYecKrX BEIMYHUH B BUJE TAOIUL U rpaduKoB, AeIaTh BHIBOABI O

pe3yiibTaTaM UCCICI0BaHNA

CobmomaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIEpHUMEHTa, Yy4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOpPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3a1a4d ¢ SIBHO 33aHHON (PU3MUYECKOW MOJIEIBIO,
UCHOJb3ys (PU3MUECKUE 3aKOHbl M TNPHUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢busnveckne BeTUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE i €€ pelieHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3MUecKOil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHSI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh NpU  pelIEHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMHM JUIsl TIOUMCKA, CTPYKTYpHUPOBAHMS,
UHTEpIpEeTalMi W NPEJACTABICHUS y4eOHOW U HAy4YHO-IOMYJISIPHOM
uH(pOpMalUY, TMOJYYEHHOW M3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUUYECKH

AHAJIU3UPOBATD MMOJIYIaCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ pudopamMu
U TEXHUYECKUMH YCTPOMCTBAMM, JMJISi COXpPAHEHUs 30pPOBbS U

CO6JIIO,I[CHI/I}I HOPM 35KOJIOTUYCCKOT'O ITOBCACHHUA B Opr>K8.IOH.[CI>i cpeac

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNiTh
00S13aHHOCTH ¥ IUJIAHUPOBAaTh JESATENbHOCTh B HECTaHIAPTHBIX
CUTYyalUsiX, aJ€KBATHO OLIEHUBATh BKJIAJ KaXJOTr0 U3 YYaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(hopMUPOBAaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIBHOCTH

JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa
VY4uTBIBaTh I'PaHULIBI IPUMEHEHUS U3YYEHHBIX (PM3UYECKUX MoJeneil:
TOUEYHBIN AIEKTPUUYECKUH 3apsij, AepHas MOJENb aTOMa, HYKJIOHHAas

MO/IEJIb AaTOMHOTO Sipa MPH peIIeHN: (prU3nyecKux 3aaa4y

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  QJIEKTPOAMHAMUKH M  KBAHTOBOM  (PU3MKHU:
JIEKTPUUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIecTBHE MarHuroB,
NEKTPOMAarHuTHas MHAYKLHSA, JCHCTBME MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMHCA 3apsf, dJIEKTPOMarHUTHBIE
KonebaHWs U BOJHBI, MPSAMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCHUS CBETa, (OTOAIEKTpUUECKUil 3 dexT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIIEKTpa aTOMa BOJOPOAA, €CTECTBEHHasd W  HMCKYCCTBEHHas

PAaAuOaKTUBHOCTDH

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHMTHbIE, ONTHYECKHE, DJEKTPHUUECKYIO0 MPOBOJAUMOCTb Pa3IUYHbBIX
Cpel) U DJIEKTPOMAarHuTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIIEHHE,
pazHocTh moteHnmanoB, DJIC, pabota Toka, WHAYKIHS MarHUTHOTO
nosid, cuna Awmmnepa, cuia JlopeHna, WHAYKTMBHOCTb KaTyILKH,
SHEPrusl IEKTPUYECKOTO M MATrHUTHOTO IIOJIEW, MEpPHOJ] M 4YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B Mpoliecce
rapMOHHYECKHUX 3JIEKTPOMarHUTHBIX Koje0aHui, boxycHoe
paccTosiHuE U ONTHUYECKas CWJIA JIMH3BI, IPU ONHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIHYMH, HX
0003HAUeHMs] W EIUHMIbI;, YKa3blBaTbh (OPMYIbI, CBA3BIBAIOIINE

JNaHHYI0 (U3MYECKYIO BETUUYHUHY C JPYTUMU BETMYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCJIMYUHBI: CKOPOCTH BJICKTPOMAIrHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
moaypacmoaga, OSHEpPIrusd CBsA3HM AaTOMHBLIX AAC€p, IIPU OINHMCAaHHUHN
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJT UCITIOJIb3YCMbIX BCJIIMYHH,
nX 00O03HAYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIMYHUHY C APYTUMHU BECIIMYMHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIB3YsI
¢dusnveckue 3aKOHbl M OPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICOBATEIBHOTO M TApajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHUS JJCKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHEHHUsT  MacCOBOI'O  YHWCJA, TMOCTYynaTtel  bopa, 3aKkoH
palMOAaKTUBHOTO pacmaja; TMpd O3TOM pasjinyaTh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpanu1IBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOI'O I10JIA

MIpOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HHE, CO3/1aBa€MO€  IIJIOCKUM

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA; TIpU
sToM (opmyaupoBaTh MpoOiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYIIICCTBJ'ISITB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
(GuKcupoBaTh Ppe3yJabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, JeaTh BBIBOBI IO PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmionaTe mpaBuia 0Oe30macHOro Tpyna HpH  MPOBEIECHUHU




WCCIeOBaHUNH B paMKax ydeOHOTO JKCHepUMeHTa, Yy4eOHO-
HCCIIEN0BATEIbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U J1aOOPaTOPHOTO 000PYI0BaAHUSA

11.13

Pemate pacuérHple 3a7a4u ¢ SIBHO 33aHHOM (DPU3MYECKON MOEIbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJYUYCHHOI'O 3HAYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUS

Hcnonp3oBaTe MNpU  peLICHUMM YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMM W NPEJACTABICHUS y4yeOHOW U HAy4YHO-IOIMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAJIU3UPOBATH MMOJIY94aCMYHO HH(bOpMaI_II/IIO

OOBSCHATh MPUHIUIBI ACHCTBUS MAaIINH, MPHOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MaCHOTO HCIIOIh30BAaHUS B

MOBCETHEBHON KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pOBbS MU

COOIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Karollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJEKBATHO OLIEHMBATb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTprUBaeMOi MPoOIIeMBbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koa npoBepsiemoro

pasaeiia 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

1.1

1.2

®uzuka — Hayka o npupoae. Hayunbie
METO/Ibl TIO3HAHUS OKpY»Karomiero mupa. Poib
JKCIIEPUMEHTa ¥ TEOpUH B  Ipoliecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3mke

MopenupoBanue (U3MUECKUX SBICHUH W
nporeccoB. Hayunble runote3sl. dusznueckue
3aKOHBI U Teopuu. ['paHUIIBI TPUMEHUMOCTH
(busznueckux 3aKOHOB. [puHnmn
cooTBeTcTBUs. Ponp m Mecto ¢u3uku B
(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4YHOMU
KapTUHBI MHpa, B MPaKTUYECKON

JIeSTEILHOCTH JTI0AeH

MEXAHHWKA

2.1

KMHEMATHKA

Mexanngeckoe JABUXKCHUC. OTHOCUTENLHOCTh
MCXaHHUYCCKOIo JIBUKCHUSI. Cucrema orcuéra.

Tpaexropus

[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb,
MIHOBEHHass  CKOpOCTb) M YCKOpEHHue
MaTepUaIbHOM TOUYKH, UX IMPOEKIMH Ha OCH
CUCTEMBI KOOpAMHAT. Cnoxenue

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBWKEHUE. I'paduku
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeiecHus

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.2

2.1.5

CBoOopaHoe masienne. Y cCKopeHue CBOOOTHOTO

IagacHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
JIBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon u 4acToTa.

LlenTpOoCTpeMHTEIFHOE YCKOPEHHE

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHapsA0B, LENHBbIE W PEMEHHBIE
neperayu

[IpakTueckue paboTHI. N3mepenune
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUSI MEXIY IMYyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIENOBAaTEIbHBIE  paBHBIC
IIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
Hy/I10. M3ydeHne NBUKEHUs IapuKa B BA3KON
xuakoctn. M3ydeHwe  IBWKEHUS — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

JTMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbie

CHUCTEMBI OTCUETA

2.2.2

223

Macca tena. Cuna. IIpuHnun cynepno3unuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLMAJIBHOW CHUCTEME OTCUYETA
(UCO). Tperuit 3akon HeloToHa ma

MaTCpHUaJIbHBIX TOUCK

224

2.2.5

3akoH BCEMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

IlepBas kocMuueckast ckopocTs. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHuUs
CKOJBXKEHUS M  CWIa TPEHHA  IOKOS.

Koaddunment tpenus. Cuna cOnpoTUBICHHUS




IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

227

2.2.8

229

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CUJIbl OTHOCUTEIBHO OCH BPALLEHUS.
[Inedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKY,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAaKIOHHOH IUIOCKOCTH IIOA
JeicTBUEM HECKOJbKUX cuil. MccnenoBanue
3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX
B JeopMHpPYyeMOH TNpyKUHE U PE3UHOBOM
oOpasue, OT BEJMYMHBI HUX JepopMaLuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJa, UMCIOIICTO OChb BPalllCHUA

2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

2.3.1

NMnynec MarepuanbHONM TOYKH, CHUCTEMBI
MaTepualbHBIX TOYeK. Mmmynec cwibl u

HU3MCHCHUC UMITYJIbCA TCJId

232

233
234

2.3.5

2.3.6

3akoH coxpa”enuss umnyiasca B HCO.
PeakTnBHOE IBIKEHIE

PaboTa cuiibl

MomHocTh CHITEI

Kunernueckasi s3Heprus MaTepuaibHOU TOUKH.
TeopeMa 0 KNHETHYECKON YHEPTUA
[Torenmmaneuast sHeprus. [loTeHnumanbHas
SHEPrus yIpyro nedopMUPOBAHHOM
npykusbl. [loTeHIManpHas »dHEpPrus Tena

BOJIM3HU MOBCPXHOCTHU 3emim

2.3.7

IloTennmanbHble U HENOTCHIHUAJIbHBIC CHIIBL.
CBs13b pa6OTBI HECIMMOTCHOHUAJIBHBIX CHJI C
N3MCHCHUCM MEXaHUYEeCKOMH SHCpPTUun

CHCTEMBI TECII. 3akoH COXpPaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHHYeckue ycTpoWCTBA: IBUKEHHE PAKET,
o BOJOMET, KOIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
5310 CKOpPOCTEM Tel IpU HEYNpPyroM yzaape.

UccnenoBanme cBsizu  pabOTbl  CHIIBI  C

H3MEHCHHEM MEXaHUYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUU

3.1.1

OcHOBHBIE MOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
newkenue. uddysus. Xapakrep IBHOKEHUS U

B3aHMOHeﬁCTBHH 4aCTul BCIICCTBA

Mopgenu CTpoeHus Ta30B, KUIAKOCTEH W
TBEPABIX TeN W OOBICHEHHE  CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJENICH

Macca wmonekyn. KommnuectBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Lienscus

Mopnens  uaeanpHoro  raza.  OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOpUU HI€aJIBbHOIO ra3a
AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPIUU TEIIOBOTO JBUKCHHUS
yactul rasa. [llkana remneparyp KensBruna

VpaBuenune Kianelipona — MeHzeneesa.

3akoH /lanbTOHA

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3c¢ ¢ NIOCTOAHHBIM KOJHYCCTBOM BECIICCTBA.

U30TEepMa, U30X0pa, H300apa

Texnuueckue YCTpOMCTBA: TEPMOMETD,

OGapometp




3.2

3.1.10

3.2.1

322

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3JyXa B KJIaCCHOM KoMmHare. MccnenoBanue
3aBUCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

pa3peREHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHaMmuueckass cucrema. BHyTpeHH:A
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

KonunuectBo Temnotel U pabora. BHyTpeHHss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O Ira3a

3.23

Buael Temonepenayu: TEMJIONPOBOJAHOCTD,
KOHBEKLHUS, M3IydyeHue. TertoéMKOCTh Tena.
YienpHass TemIoEMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI IIPH TCILIOIICpEaAaAIC

324

3.2.5

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
[IEpPBOTO 3aKOHa  TEPMOJMHAMUKHU K
n3onpoueccam. I'paguueckass UHTEpIIpeTaLUs

paboThI Taza

TenmoBbie MammHbl. [IpuHIMIBL OElCTBUSA
TeIUIOBbIX MammH. [IpeoOpazoBanus sHEpruu
B TemwioBbix MamuHax. KoaddunueHt
nmone3Horo  nedctBus  (mamee —  KIIM)

tertoBoid MamuHkl. [{uki Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mpolrieccoB B MPUPOJIE.
TermoBwie JIBUTATEITH. JKOJIOTHYECKHE

HpOGJIeMLI TCIITIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAWJIBHHUK, KOHAUTTUOHCD

3.2.8

[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH

33

ATPET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue u koHaeHcanws. Mcnapenue




u KUIICHHE. VY nenbHas TEII0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHTEIbHAs BJIAXKHOCTh

332 Bo3ayxa. HacellieHnHblil nap
TBépnoe TEJIO. Kpucrannueckue u
3133 amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
o KpuUCTaJlJIOB. >KI/II[KI/IC KpHUCTaAJJIbL.
CoBpeMeHHbIE MaTepHallbl
334 [InaBneHve u KpucCTaUIM3AIMs. Y IeNbHAS
o TerutoTa riaBieHus. Cyomumanus
3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca
TexHuyeckue YCTpONCTBA: TUTPOMETp U
33,6 IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
o MOJIy4YEHHUsI COBPEMEHHBIX MAaTepUaJIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH
337 [IpakTnueckue paboTHI. N3mepenune
o BJIQXKHOCTH BO3/yXa
4 DJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
A1l DnexTpu3anus Tel. JNeKTpuuecKuil 3apsa. JBa
o BUAA SJICKTPUYCCKUX 3apsaa0B
[IpoBoaHMKH, JTURJIEKTPUKU u
4.1.2
MOJYIPOBOJHUKHA
4.1.3 3aKOH COXpaHEHHUS JIEKTPUUYECKOTO 3apsia
414 Bzaumoneiicteue 3apsanoB. 3akon Kymnona
4.1 DneKTpruyeckoe oJIe. Hanpsxénnocts
115 3IEKTPUUYECKOTO MOJIA. [MpuHIMNT
o CYIEPIIO3ULIHAHU. Jluaun  HanpsHKEHHOCTH
3IEKTPUUYECKOTO TOJIS
416 PaGora cumnm 3IEKTPOCTATHYECKOTO  MOJS.
o ITorennuman. PasHOCTE MOTEHIINAIOB
417 HpOBOIIHI/IKI/I U JUSJICKTPUKKU B IMOCTOAHHOM

JJeKTpuyeckoM  mone.  Jlundnekrpuyeckas




IIPOHUIIACMOCThb

DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsKEHHOr0 KOHAEHCaTopa
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3alluTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenune

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

NOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTtounuku Toka. Cuna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
423 DIEKTPUYECKOE COMNPOTUBIIECHUE. Y AEIbHOE
o COTIPOTHUBIICHUE BEIIIECTBA
404 [TocnenosarenbHoOE, napajuiesibHoe,
o CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snextpuyeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTpPEHHEE COTMPOTHUBIICHHE MCTOYHUKA TOKA.
o 3akon Oma [Isi  TONHOM  (3aMKHYTO)
aneKTpudeckoi renu. KopoTkoe 3ambikaHue
DNeKTpOHHAas MIPOBOIMMOCTD TBEPIBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIOB oT TeMITepaTyphl.
CBepXIpoBOIUMOCTh
429 OnekTpuueckuii TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX ITYYKOB
4.2.10 [TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS




4.2.11

4.2.12

MPOBOJMMOCTh MOJIYTPOBOJHUKOB. CBONMCTBa

p-n nepexona. [TomynpoBoAHUKOBBIE IPUOOPHI

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAS JIUCCOLAIINSL.

DneKTpoan3

DIEeKTPUYECKHUI TOK B rasax.
CaMOCTOSTEIbHEIA W HECAMOCTOSATEIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITEIHLHOTO

pazpsana. Monnus. [1nazma

4.2.13

TexHuueckue  ycTpoiicTBa: ammepMerp,
BOJIbTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC puOopHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIN JTHO/,
TEPMUCTOPbI u ($oTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ AnoA, ralbBaHUKa

4.2.14

[IpakTnueckue paboThlI. N3yuenne
CMEIIAHHOTO COEAMHEHUSI PE3UCTOPOB.

W3mepenne OJIC UCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTuBieHus. HaOmroneHnue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesaa 3JIEMEHTA

IIpoBepsiemble 371eMeHThI COAEPKAHNUS

4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. JIEKTPOMATHUTHA A UHAYKOUA
[Tocrosunble MarHuThl. B3aumopercrsue
431 ITOCTOSTHHBIX MarHUTOB
43 MarnutHoe mose. Bekrop MarHuTHOU
nHAyKuud.  IlpuHnun — cynmepno3unuu.
432 Jlunun MmarnutHOM wuHAYyKIuu. Kaptuna

JUHUM  MarHuTHOM  WHAYKIMU  TIOJS

IIOCTOSAHHBIX MAarHuTOB




MarauTHOe TMOJ€ MPOBOJHUKA C TOKOM.
KapTuHa nuHHMI 1OJS JUIMHHOTO MPSIMOTO

IIpOBOAHHMKA M 3aMKHYTOI'O KOJIBLEBOI'O

433 NPOBOJHMKA, KAaTYIIKA C TOKOM. OIBIT
Opcrena. BzaumoelicTBrue NpOBOIHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOyJIb M HallpaBJICHUE
Cuuia JlopeHnna, e€ MOAyJb U HaNpaBJICHUE.
JIBrokeHrne  3apsHKEHHOM — YacTHIBI B
435 OHOPOJIHOM MAarHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBneHue 3NeKTPOMArHUTHON UHAYKIIUU
437 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/1C unaykuuu. 3aK0H MEKTPOMarHUTHOM
438 unaykuun dapanes
BuxpeBoe »snekrpuueckoe mnone. I/C
WHIYKIIUMY B TIPOBOJHUKE, JBIDKYIIEMCS
439 MIOCTYTATEIbHO B OAHOPOJIHOM MAarHUTHOM
oJie
4.3.10 [TpaBuno Jlenna
NHAyKTUBHOCTH. SIBI€HHME CAMOMHIYKIIUU.
4.3.11 OJ1C camounaykuuu
DHeprusi MarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJEeKTPOMArHUTHOE I10JI€
TexHuueckue yCTpPOMCTBA:  MOCTOSIHHBIC
MAarHHTEHI, AJIEKTPOMATHHUTHI,
4.3.14
3JEKTPOBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTnueckue paboTHL. N3yuenne
MarHUTHOTO TOJSl KaTyIIKH C TOKOM.
4.3.15 UccnenoBanme aelcTBUS  IMOCTOSHHOTO

Mar"HuTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUS 3J'ICKTp0MaFHI/ITHOI71 HHAYKIOUHA




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

Konebarensnass cucrema. CBoOOIHEBIE

kojeOanus. ['apMoHHMueckue KoyieOaHUsI.
5.1.1

Ilepwion, uacrtora, amiumatyna u  (dasa

KOJIeOaHu M

[IpyxuHHBI MasTHUK. MaremaTu4ecKkuin

MasaATHHK

YpaBHEHHE TapMOHUYECKHX KOJICOAHUIA.
5.1.3 Kunemarnueckoe u JTTHAMHYECKOE

OITHCaHKE KO0JIE0ATEILHOTO JABUOKCHU A

[IpeBpamienue SHEPIrUH pu
rapMOHMYECKUX  KoneOaHusix.  CBs3b
5.1.4 AMILIATY/]IbI KosieOaHui HCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMH KosieOaHUil e

CKOPOCTH U YCKOpPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
5.1 3J€KTPOMAarHUTHbHIE KoseOaHus B
UACaTbHOM  KOJIEOATeIbHOM  KOHTYpE.
AHasoruss MeXJ1y MEXaHWYeCKUMU U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna TomcoHna

3akoH COXPAHCHUS SHEPTHUU B HUACAIIBHOM

KoJe0aTeIbHOM KOHTYpE

BoinykeHHBIE MEXaHUYECKUE KOJieOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHnsie AJIEKTPOMAarHUTHBIE

KOJICOaHUS.

[lepemennbiii  Tok.  CHHYCOMAANBHBIN

HepeMeHHBIfI TOK.

MoIHOCTb MIEPEMEHHOTO TOKA.
5.19 AMIUINTYIHOE W ACHCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [IponsBoacTBo, nepenada




5.2

U MoTpeOieHne 3JIEKTPUUECKON SHEpruu.
DKOJIOTHYECKUE PUCKU MPU MPOU3BOJICTBE
3JIEKTPUYECKON SHEPIuH. Kynberypa
HCII0JIb30BAHUS AIEKTPOIHEPTUU B

HOBCCHHCBHOfI KHU3HU

TexHudeckue ycTpoicTBa: ceiicmorpad,

5.1.11 3JIEKTPUYECKHUI 3BOHOK, JIMHUU
3NeKTponepesad
[Ipaktuueckue pabotel. HccrnemoBaHue
3aBUCUMOCTH TI€pUoAa MajbIX KoJieOaHUN
s 1o rpy3a Ha HUTU OT JJIMHBI HUTH U MAaCChI

rpy3a. MccnenoBanue mepeMeHHOTO TOKa B
HEeNu U3 TOCIE0BATENIFHO COSANHEHHBIX

KOHJIEHCATOPa, KaTyIIKU U PE3UCTopa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

MexaHnuueckue BOJIHBI, yCIIOBHUS
pactpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHHss ¥ JJIMHA  BOJIHBIL

HOHepeLIHI)IC " IpOJ0JIBHBIC BOJTHBI

WnTepdepennus 51 TG paKIus

MCEXaHHNYCCKHUX BOJIH

523

524

3Byk. CkopocTh 3Byka. I'poMKOCTH 3ByKa.

BricoTta Tona. TemMOp 3Byka

DNEeKTPOMarHuTHBIE  BOJHBL. Y CJIOBUS
WU3Jy4YECHHUSI  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BekTopoB E, B u v

B 3JICKTpoMar HUTHOI BOJIHE B BaKyyMe€

5.2.5

5.2.6

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3aus,
mudpakuus, uHtepdepenuus. CropocTh
AJIEKTPOMArHUTHBIX BOJIH

Hlkana AIIEKTPOMAarHUTHBIX BOJIH.
[IpumMeHeHHe 3JIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHbI paaruocCBiA3 U TCICBUJACHUS.




53

528

5.3.1

Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHbBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIHLMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anTenHa, tenedon, CBU-neun
OIITHUKA

[IpsAMonMHEHOE pacIpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyu cBera

532

533

534

535

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
cera. [loctpoeHne M300pKEHNUIT B TIOCKOM

3epKasie

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS
CBeTa. AOCOIOTHBII IOKa3areib

MIPEIOMIICHUS

[omuoe BHYTpPEHHEE OTpa’KEHUE.
[IpenenbHBIli yroa MOJHOIO BHYTPEHHETO

OTpaKEHUS

Hucnepcuss  cBeta. CIIOXKHBI ~ COCTaB

Oenoro cBera. L[Bet

5.3.6

CoOuparoniue M paccerBarollfe JUH3BL.
Tonkasg nuH3a. DOKYCHOE pACCTOSHHE W
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoeHnne n300pakeHN B COOMPAFOIIINX
u pacceuBaomux jauH3ax. Dopmyna
TOHKOH NHWH3BL. YBEIHYCHHE, JdaBacMoe

JIMH30H

5.3.7

[Ipenensl NpUMEHMMOCTH T€OMETPUYECKON

OIITUKHU

5.3.8

Wntepdpepentuss  cBera.  KorepentHsie
HMCTOYHUKHU. VYcnoBus HaO01eHUs
MaKCUMYMOB u MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)3.3HI>IX KOTCPCHTHBIX HCTOYHUKOB




Hudpakuus  cBera.  JludpakunoHHas
peméTka. YcnoBue HaOMIOJICHUS TJIABHBIX
5.39 MaKCUMYyMOB npu naJieHun

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Tonapuzanus cBera

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doroanmapar, NPOESKUIMOHHBIA —ammapar,

5.3.11 MMKPOCKOIIL, TEJIECKOTI, BOJIOKOHHAsI
ONTHKA, T paKIuOHHAS peéTKa,
TOJISIPOU T
IIpakTuueckue paboTHI. H3mepenue

nokasareis npenomienus. Mccinenoanue
5.3.12
CBOHCTB  W300paXeHMH B  JIMH3aX.

HabGmonenue qucnepcuu ceeta

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panuupl IPUMEHUMOCTH  KJIACCHUYECKOU
MEXaHUKH. ITocTynatel TEOPUHU
6.1 OTHOCHUTEIILHOCTH: MHBApUaHTHOCTb
MOAYJA CKOPOCTHM CB€Ta B BaKyyMe,

NPUHOHUII OTHOCUTCIIBHOCTHU OUHIITEHA

6 OTHOCUTENLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHne BpEeMEHH M COKpalleHue
TUTAHBI
6.3 DHeprus ¥ UMNYJIbC CBOOOTHON YaCTHUIIBI

CBsi3b Macchl C JHEpPrUed W UMITYIbCOM
6.4 CBOOOJTHOM dYacTWUIIBl. ODHEPrUs TMOKOS

CcBOOOIHOI Y4aCTHUIIBI

7 KBAHTOBAS ®U3UKA
SJIEMEHTBEI KBAHTOBOI OIITUKU

®otonbl. Popmyna [lnanka cBs3u >HEPTHN
7.1 7.1.1 ¢doroHa ¢ ero yactoTod. OHeprus u

UMITYJTbC (POTOHA

7.1.2 OTkpeiTHE U HccaenoBanue (porodddexra.




7.2

7.1.4
7.1.5

Omeiter - AL CroneroBa.  3aKkoHBI
dotorddexra

YpaBHeHue OHHIITEHHA s
dhororddekra. «Kpacnas TPaHMIIA
dotorddexra

Hasnenue ceera. Onbitel [1.H. Jlebenena
XHUMHUYECKOE JICHCTBUE CBETA
TexHu4yeckue ycTpoicTBa: (OTOIIEMEHT,

(dhoTomaryuk, COJIHEYHAs Oarapes,

CBETOaHNO

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopa o uccinenoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaSI MOJCJIb aTOMa

7.2.2

[Tocrynater bopa. H3znyuenue u
noryomeHue (HOToOHOB Impu  Iepexofe
aTromMa C OJHOIO YPOBHSA DJHEPrUHM Ha
npyroii. Buasl criektpoB. CriekTp ypoBHEMH

OHEPIrur aroMa BOAOpOJaa

7.2.3

7.2.4

BomHosrle cBoiicTBa yactull. BOmHBI fe
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakuus dIeKTpOHOB Ha

KpHUCTaIax

CroHTafgHoe U BBIHYXACHHOC H3JITY4YCHHUC.

YcTpoiicTBO U MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpOMCTBA: CHEKTPATbHBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktnueckne pabGotel. HaOmronenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE APO

7.3.1

Metoabl HaOMIONEHUSI M PETUCTpAIUU

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAaIMOAKTUBHOCTH.  ONBITHI




Pesepdopna mo ompeneneHuro cocTaBa
panmuoakTuBHOTO  m3nmydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3iydeHus. BrnusHue

PaaAuOaKTUBHOCTH HaA JKUBBIC OPIraHU3MBbI

OTkpplTUE  TPOTOHAa U HEUTpOHA.

Hyxnonnas mozens siapa ['eiizenOepra —
7.3.3

WBanenko. 3apsan siipa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBIN u

MO3UTPOHHBIA  Oera-pacnaj. lNamma-
7.3.4
U3JIyYEHUE. 3aKOH  paJAMOaKTUBHOIO

pacmaga

OHeprus CBS3M HYKJIOHOB B  sJIpe.
7.3.5
Snepusie cunbl. Jlepekt Maccsl sapa

Snepuble peakuuu. JleleHHE U CHUHTE3
7.3.6
sanep

Snepusiit peakTop. TepmosinepHbIit

cuHte3. [IpoOnembl W  NEPCHEKTUBBHI
7.3.7

SIIEPHOM  DHEPreTUKH.  ODKOJIOTMUYECKHE

ACIEKTHI SIAEPHOU DHEPIETUKU

OnemeHTapHble  yacTulbl.  OTKpbITHE
7.3.8 MO3UTPOHA. @dyH/1aMEHTaJIbHbIE

B3aUMOIEHCTBUSA

TexHuueckue  yCTpoMCTBa:  JIO3UMETD,
7.3.9 Kamepa BuibcoHa, sAIepHBIM peakTop,

aToMHas 6om0a
[Ipaktuueckue pabotel. HccnenoBanue
7.3.10 TPEKOB 4acTHIl (o TOTOBBIM
¢dotorpadusim)
DJIEMEHTHI ACTPOOU3UKNU

Bun 3Bé3mgnoro Heba. Co3Be3nus, sipKue

8.1
3BE3/IBI, IUIAHETHI, UX BUAMMOE JIBIIKCHUE

ConHeuHass cucteMa. IlmaHeTel 3eMHOU
8.2

TPYIIIIBI. IImaseThI-ruralnThl u nux




8.3

CIIYTHUKH, KApPJIHUKOBBIC IIJIAHCTHI. Mansie

testa COTHEYHON CUCTEMBI

Coname, ¢ortochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIa U 3BE3]T

8.5

3BE3/MbI, HMX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3alMOCBSI3b. Jlmarpamma
«CTIEKTPATBHBIA  KJIacC — CBETUMOCTHY.
3Bé3npI  IVIABHOH  ITOC/IENOBATEIBLHOCTH.
3aBHCHMOCTh «Macca — CBETHUMOCTBY» IS

3BE3] TJIaBHOM oCJICA0BAaTCIIBHOCTHU

8.6

Bnyrpennee CTpOCHUE 3BE3.

CoBpeMeHHbIE Hpe/ICTaBIECHUs 0
HPOUCXO0XkIeHNH U 3Bomonuu ConHia u 3BE31.

OTaIbl KU3HHU 3BE3]

8.7

8.8

Mineynsii  Ilyre — Hama I'anmakrtuka.
CnupanbHasgs  crpyktypa  [amaktukw,
pacopeneneHue 3BE37, Tasa U IBUIA.
[lonoxxenne wu paBwxkenne ConHOa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI | aJlTakKTUKHA

Tuner ramaxtuk. Paguoranaktuku H

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaOb6ma. Pa3z0eranue rajmakTuK.
Bospact u paguyc BceneHHoM, Teopus
bonpmioro B3peBa. Mogenp  «ropsuen

Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHoO¥.
Meraranaktuka. Hepeménnsie mpobiieMsl

ACTPOHOMUHU




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Msxuies I'.4., bByxosues b.b., Corckuit H.H.; nox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocsemenue»

» ®uszuka. 11 knacc. Makumes I'.41., byxosues b.b., Hapyrun B.M.; nox
penakiueit [TapdpentreBoii H.A. AkumonepHoe o6miecTBo «M3maTenscTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET
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