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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUU M TPeOOBaHUM K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojiaBanusl yuyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickou Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareiIbHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeaMeTramMu. B Hel
OIIPENETSAIOTCS OCHOBHBIE LM HM3YYEHUs] (PU3UKU HAa YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNIbTaThl OCBOEHUS Kypca (U3UKHU Ha 0a30BOM YpOBHE, B

TOM YHCJIE NTPEIMETHBIE PE3YIbTATHI IO roj1aM 00yUEHUS;

e cojepkaHue yueOHoro npenamera « Pu3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNasl B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IIKoapHBIN Kype GU3HKH — cHCTEeMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE€ UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpeneNsieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTepHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydarommxcs, B (popMUpOBaHME YMEHUU MPUMEHSTH
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢u3WKu i ypOBHS CpemaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLMUIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymmm B Kypce sBIsETCS
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
oJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uKkn ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpemmnonaraer
3HAKOMCTBO C IIMUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TMPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMU dJIEMEHTaMH Kypca (U3UKU Ha YpOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKUEe TeopuH ((POpMHUpPOBAHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPHUPOAE, TpaHULAX
NPUMEHUMOCTH TEOPHUH, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JAESITEIbBHOCTH 00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO WCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B Iporpamme mno (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHHUYECKUX
pakTUYECKuX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBIACTCS YYaCTHUKAMHU
0o0pa30BaTeIBLHOTO TIPOIlecCa HCXOJs W3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaroImMUMHUC YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO TMPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYECTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJISIONINE TPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOIO paslena Kypca, Tak M UHTETPUpYs 3HAHUA W3
pa3HbBIX pa3ne’oB. /[ KauyecTBEHHBIX 3a/ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOytonme BhIOOpa (U3MYECKON MOJENU I CUTYallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpEeIMETHOr0 KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKU HOIKHO OBITH
HeoOXouMoe J1abopaTopHoe OOOpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKe YUCHHYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBJICHHHA W  MPOIECCOB, OMIUPHYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00Opy/nOBaHME MJII YYEHUYECKHX TPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILICKTHI
7a00paTopHOTO O0OPYIOBAHUS JOJKHBI OBITH TIOCTPOSHBI Ha KOMILJICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJIIMHU U3y4EHUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEMJICHHsS OOYJarOIMMXCAd K HAYYHOMY
W3YUYCHUIO TPHUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHMPOBO33PCHHS KaK pe3ysibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMmMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O pONM (PU3UKHU AJI Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHHeM CIEIyIOMNUX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero 00pa30BaHuUS:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHWUH 00  o0mmx  (QU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsICHeHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOGHHE CIIOCOOOB pEIIECHUS pPa3IUYHBIX 3a7a4 C $BHO 3a/IaHHOMN
bu3nueckoil MOAENbIO, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3gaHue GU3NUECKOr MOJCIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuu WHGOPMAIIHH,
OTpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3/JaHME YCIIOBUH JJII Pa3BUTHUSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1O (QHU3MKE TMepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpOBeNCHUsT J1a0OPATOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUSA

®duszuka — Hayka o0 mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Poib 53KciepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (pU3MYECKUX SBJICHUW M TpoueccoB. HaydHble rUmortessl.
du3nyecKkue 3aKOHbI U TEOPUHU. |'paHUIIbl TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN NEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemernienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CloxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMElICHUs
MaTepUaIbHOM TOYKU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWEe  MaTrepualibHOM TOYKHA 1O
OKPY>KHOCTH C ITOCTOSHHOM MO0 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanne NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

Habnronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue cKopoCcTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii s3kcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEAECIEHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTM  ['amunes.  IlepBeiidi  3akoH  HbroToHa.
NHepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

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

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

Tpenwne. Bunsl Tpenus (moxosi, CKoiapxeHus, kauenust). Cumna tperusi. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalmaTeaIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnewo cumibl. YcnoBus
paBHOBECHUSA TBEPLAOIO TeA.

TexHH4eCcKkre YCTpOMCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLum.

CpaBHeHHME MACC B3aUMOJICCTBYIOIINX TEIL.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTObEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbe MartepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOM TOuku. TeopemMa 00 HU3MEHEHUU
KUHETHYECKOUN YHEPTUMU.

[TorennuanbHas DHEPTHUA. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEpruss Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEJ.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXAHMYECKOW DHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenei. Macca u
pa3mepsl Monekya. Konnyectso Bemecrsa. [loctositnHas Asoranpo.

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



Mopgens  uneanbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOM TEOpUM HJACaTbHOTO raza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpelIHEell KWHETUYECKOM SHEpPruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcalbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OoapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

TepmonuHamMuueckass cucrema. BHYTpeHHsASI 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TeIIOEMKOCTh BEIECTBA.
KosruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJUHAMHKH K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

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

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHST  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBHIX MamuHax. Kodp@uIMeHT moie3Horo
nevctBus TemwtoBod mamuHbl. [{ukn KapHo m ero ko3¢ @duimeHT mojae3Horo
JNENUCTBUS. DKOJIOTHUYECKUE MPOOJIeMbl TETUIOIHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OneiT MO anuabaTHOMY pAacCIIMPEHUIO0 BO3Ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnuvie cocmoanus eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3zoBanue u kKoHJeHcarus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HaceilieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Matepuaiibl. [lnaBienue u
KpUcCTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHUE TEMI0BOTO OaiaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMU TMOJYUYECHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIeCTBRA.

JleMoHCTpauust KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. dnekmpocmamuxa
OnexTpuzauus Tel. OJIEKTpUYeCKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAn0B. IIpOBOOHMKH, AUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3E€KTPUYECKUN 3apsij.
Onextpuyeckoe mnosie. Hampsok€HHOCTh anekTpuueckoro mnoiisd.  [IpuHuumn



CYyNEPHO3ULIUNA AIEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cwmnm  snektpocrarmueckoro  mois.  [lotenmman.  PasHoCTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnexkrpudueckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHncarop. DaeKTpOoEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
DIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnaparT, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoieiicTBUE Ha’IEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMPIEKTPUKH B AJIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonvl

N3mepeHune 3neKTpOEMKOCTH KOHJIEHCATOpa.

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

DONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE COMPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYINIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoHn Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi enu. KopoTkoe 3aMbIKaHUE.

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

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u MpUMecHast MIPOBOANMOCTD
noJIynnpoBogHUKOB. CBOMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TTPHUOOPHI.

DONeKTpUYeCKUuid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AHO/I,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTDb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepraa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHiIbl. KOpOTKOe 3aMbIKaHuE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBIIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHbIe CBS3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIs€TCS ¢
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, rumores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJIECTUPOBAHNE, MO/IE]Ib, U3MEPEHUE.

Mamemamuxa: pelleHUe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, rurnep0oiia, UxX rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YKCJIE HAHOMATEPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, JIEKTPOHArpeBaTENbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, raIbBaHUKA.

11 KITACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM WHAYKUOMH. [IpyHOMO cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NMHUNA MAarHUTHOU
WHYKIUH TO0JI MIOCTOSSHHBIX MarHUTOB.

MarnutHoe T0JIe TpPOBOJIHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHuTHOIO TIOJI JUIMHHOTO IIPSAMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBiieHUE. J[BHokKeHUE 3apsKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. Pabota cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABIXKYINAA CHJIa HWHAYKOMU. 3aKOH OSJEKTPOMATHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. OJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILIEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIEGHME CAaMOMHAYKUWHU. OJEKTPOABMXKYyLIas cujia
CaMOWHYKIIHH.

OHeprusi MarHUTHOTO OJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTENIN SJIEMEHTApHBIX
YaCTHUILl, MHAYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOI'O MMy4YKa MarHUTHBIM MOJIEM.

JIvHAKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoeiicTBue JByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[TpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBUKYILIEH CHIIBI MHAYKIIMU OT CKOPOCTU WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NelCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHONW WUHYKIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbIE KONEOAHUA

KonebarenprHast  cucrtema. CBOOOAHBIE  MEXaHUYECKHE  KOJIeOaHMUA.
["apmonnyeckue konebanus. [lepuona, wactora, amrumryga u (aza xoseOaHUU.
[IpyXVMHHBIN MasTHUK. MaremMaTH4eCKuil MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBparienne sHepruu Npyu TApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUSA
DHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeIHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUsl.

[lepemennpiii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE NPHUMEHEHHUE: JIICKTPUYECKHUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJIeOATENbHON CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

HaGnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHU.

Pe3oHaHc mnpu MOCNENOBAaTENIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KoJieOaHUIl Ipy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepedHble W MPOJOJIBbHBIE BOJHBI.
HuTtepdepenius u udpaxiuys MEXaHUIeCKUX BOJIH.

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

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHUKE M MEIUIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HabnroneHnue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTON KoJeOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, OoNspu3anus, Aupakuus, uaHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHbl HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpa)keHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIll yroa IMOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomie U pacceuBaroliie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBeEIWYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

Hudpaxuus cBera. JudpakiuonHas pemérka. YCJIOBHE HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsgapu3zanus ceera.

TexHuueckue yCTpoMCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OonTHKA, TU(paKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpaHEHUE, OTPAKEHHE M MPEJIOMJICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHoe BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIeCKOna.

Habmronerune natepdepeHIy CBETA.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOIILI0 MPU3MBI.

[Tomy4yeHune ciexkTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue noysipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomwl



M3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBaHue CBOMCTB N300paK€HUH B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHELUAIbHOW TEOPUU OTHOCUTEJIIBHOCTH: HWHBAPUAHTHOCTh MOAYJIS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHH U COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PENSTUBUCTCKOW YaCTHULIbI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
Y UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaeaoBanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3aKoHbI

dotorpdexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpanumar
dboToaddexra.

JaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dhoToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO o -4acTHII.
[Lmanerapnas moxpens aroma. Iloctynatel bopa. M3nmyuenue wu mnoriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DSHEPIHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBBIE cBOliCcTBAa yacTull. Bosnbl ne bpoiiis. KopycKyisipHO-BOJHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

Habnronenue inHeHyaThIX CIIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

HabGnronenue IMHEeHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTHI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs Anpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocrasa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4deHHUs.
BnusHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

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

Anb(a-pacnaa. OIEKTpPOHHBIM W MO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIydeHre. 3aKOH paJuOaKTUBHOIO pacmaia.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUllbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PETrHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanre TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

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

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl IJIABHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. ITonoxenue u aBukenune CoiHua B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3TydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTUHE MHPA, POJib GU3MUECKON TEOpUHr
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHUpa, MECTO
(dbu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, DKCIIEPUMEHT, MOJISTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJO0OMS TPEYTOJHHHUKOB,
OTIpEeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonoeusa: snextpuueckue SBICHUS B JKUBOM MNpupoae, KoseOaTeabHbIe
JBU>KCHUS B )KMBOM IPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON PEMETKH, CHEKTPaTbHBINA
aHau3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KW MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, PEICKA3aHUE 3EMIICTPSICCHU.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-meub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuHas Oatapesi.



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

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CICTYOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0JKHbI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTb OOYYalOUIUMXCA PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOLIUX
TPaJAMLIMOHHBIM LEHHOCTSIM POCCHICKOTO OOIECTBa, PaCUIMPEHHE >KHU3HEHHOTO
OIBITA M OMNBITA JEATEIBHOCTH B IIPOLIECCE PEAIM3ALMU OCHOBHBIX HaIPABJICHUN
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULIMK 00YYAIOLIErocs KaK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMaHUCTHYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTh B MHTEPECAX T'PaKIaHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMATIbHBIMA HHCTUTYTaMU B COOTBETCTBUU C
uX QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHHMTAPHON U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOHU UICHTUYHOCTH,
NaTpUOTHU3MA;

LICHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, STUYECKOTO TTOBEACHMUS;

CHOCOOHOCTh OILIEHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE pPEIIeHUs,
OPUEHTUPYACh Ha MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
JEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYeCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyiiero pu3n4eckon Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3HUKM HA TPOTSKEHNUN BCEH KU3HH;

6) 3KOJIOrN4eCKOr0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HaHHE TIJ100aIbHOrO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QU3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATH  HPOEKTHYI0O U HCCIIEJOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJlU3UpoOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh ILENH JESITCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M NPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bU3HYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIIICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIEM.
Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB peIIeHusl 3a1ad (HU3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB IMO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETALUNA, TMPEOOPa3OBaHUI0 M TPUMEHEHHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTh (pU3UKH;

BBISABJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajayy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHsS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHUH, 3a/1aBaTh IapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIONYYCHHBICE B XOJE pEIICHHWs 3aJaddl  pPe3yJIbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OIIECHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKE B TPAKTUICCKYIO 00JaCTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTCTPUPOBATh 3HAHMS U3 Pa3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHATIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE ATbTePHATUBHBIC PEIICHUS.

Pabora c nundopmanueii:

BJIaJICTh HaBBIKAMHM TOJyUYCHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W WHTEPIIPETAINI0 MHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WHMOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a7lad ¢ CcoOMoJieHrueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeXeHHUs, TPaBOBBIX M OTHYECKHX HOPM, HOpPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B PA3IU4YHBIX (popmarax ¢
y49éTOM Ha3zHAYCHUsT HHPOpPMAIIUU | IIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAILHYO
dbopMy NpeacTaBiICHUs U BU3yaTU3aIUu.

KoMMyHuKAaTHBHBIE YHHBepPcaJdbHbIe yieOHbIe 1eliCTBUA:
OCYIIECTBIISITH OOIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPENNOCHUIKA KOHQUIMKTHBIX CHTyallUH M  CMAT4aTh
KOH(JIUKTBI;



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

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOoM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBAaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMH y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C MO3UIUU HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacIIMPATh paMKH Y4EOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JeJaTh OCO3HAHHBIM BBIOOp, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B O0JaCTH
(U3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh  HAaBBIKAMU  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEUICHUS IO WX
CHIDKCHHIO;

MpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3€ pPe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMas CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIW3Ee pPe3yIbTaTOB
NEeSATEeTLHOCTH;

IPU3HABaTh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce HOCTHWKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOYydYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(epHl,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETyJIMPOBaHMUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aIanTHUPOBATBCI K
AMOITMOHAJILHBIM U3MEHCHHAM U MIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO IIEJIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIFOYAIOIIEH CIIOCOOHOCTh IMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOINCHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKMUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

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

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUA W3YYCHHBIX (U3UYECKUX MOJEIIeH:
MaTepuagbHas TOUKa, MHEpLUAIbHAsl CUCTEMA OTCUETA, aDCOIIOTHO TBEPAOE TEJIO,
UJCAIBHBIN a3, MOJEIN CTPOCHMS I'a30B, KUAKOCTEH M TBEPIABIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEeIICHUU PU3NYECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIPHO-KMHETUYECKON TEOpUU CTPOCHMS BELIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBH)KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, HHEPIUs,
B3auMoieicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl MPY HarpeBaHUM (OXJIAXKCHUHN ), TETJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCALMS, IUIABIICHUE, KPUCTAJUIA3AIMUs, KUIICHUE,
BJIAKHOCTB BO3/yXa, IMOBBILICHUE JABJIECHUS ra3a IIPU €ro HarpeBaHUM B 3aKPHITOM
COCylE, CBfA3b MEXIY NapamMeTpaMHd COCTOSIHAS Tra3a B HM30IPOLECCax,
AJICKTPU3ALMA TEJ, B3aUMOJICCTBUE 3aPsII0B;

OMHUCHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, MYyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUia,
HMMITYJIbC T€Jla, KWUHETUYECKAsi SHEPIHUs, NOTCHIMAIbHAS JHEPTUSA, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIINHOCTh;, NPU ONKHCAaHUU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HKCIOJIB3YEMbIX BEIWYMH, MX OOO3HAYCHHS U EIUHUIIBI,
HaxOJUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIIMUMHY C JAPYTUMU
BEJIMYMHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBICE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUA,
UCNONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasd dHEPIUsi XaOTUUYECKOIO JABUKEHUS MOJIEKYJ, CPEIHEKBAApPATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIHMUYMUHAM;

OTIMCHIBATh N3YUYCHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
DJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IOJISI, IIOTEHLHUAJ, PA3HOCTh IMOTEHIUAJIOB;
Py ONMHWCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOJIb3YyEeMbIX
BEIIMYMH, MX OOO3HAYCHWS] W €IWHHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI ¥ IIPUHIMIIBL: 3aKOH BceMUpHOTro Tsarotenus, I, 11 u I 3akonsr HeroToHAa,
3aKOH COXPAHECHUS MEXAaHWYECKOM JHEPIuM, 3aKOH COXPAHEHUS WMITYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCUETA, MOJIEKYJAPHO-KUHETUUECKYI) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOW DHEPTUM TEIIOBOIO JBUKECHUS MOJEKYJ C
a0COJIFOTHOM TemIepaTypoM, MEPBBII 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
ANEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TPUHIMAINBI JCHCTBUS MAIMH, TPUOOPOB W
TEXHMYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MAaCHOTO HCIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBaTh MpoOieMy/3aady ® TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U MCIOJb30BaThb H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIE Ta0nuIl U TpaduKOB, AeNaTh BBIBOBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3UUecKHUe 3aKOHBI U MPUHIIUITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BBIOMpATh (PU3UYECKYIO MOJECINb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOoOXOouMbIe NIl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl U OIIEHUBATh PEaJIbHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYUHBI,

peliaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUYHUBYIO
[ENOYKY PacCyXJACHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYECKHE ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHUM  y4yeOHBIX  3aJad  COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU
Y TIPEICTABJICHUS YUYEOHOW U HAy4YHO-MOMYJIAPHON MHGOPMALIMH, TOJTYYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOTyIaeMyt0 HH(POPMAIIUIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHIICKUX U 3apYyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpyNI€ C BBIIOJHEHUEM PA3JIUYHBIX COLMAJIBHBIX pOJEH,
IUTAHUPOBAaTh PabOTy TPYMMbl, PalUOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJ€KBaTHO OILIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pACCMAaTPUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpax poJib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MUpPa, B Pa3BUTUU COBPEMEHHON TEXHHUKU H
TE€XHOJIOTUW, B MPAKTUYECKOW NEITEIBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3HYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DM3HUKHU: IJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHus U
BOJIHBI, MPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPAXXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsl CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) W

AJIGKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), HUCIMONB3YAd (PU3NYECKUE BETUUYHMHBIL:
DIIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOrO MOJsA, cuia Ammepa, cuna JlopeHna, MHIYKTHBHOCTH
KATYIIKH, SHEPrUs AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuN B KoJeOATeNTbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TFApMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs U €JAUHMIIBI, YKa3bIBaTh
bopMyIbl, CBS3BIBAIOIIME JAaHHYI0 (U3UYECKYI0 BEIMUYMHY C JIPYTHUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYCHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
bu3nuecKkue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWU TPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETNUNHBIL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, WUCIIONB3Ys (U3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TOCJIEI0BATENHLHOTO U MapajieIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHHa Mg Gororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHECHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCCOBOrO 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HAMIPABICHUE BEKTOPA MHIYKIIMK MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOHATh DKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUN: MpU 3TOM
dbopmyupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO O0OPYIOBaHUsS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

cOOJII0IaTh MpaBmiia 0€30MaCHOTO TpyJa MPHU MPOBEICHUU HCCIEIOBAaHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEICKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (DU3MYECKOW MOJENbIO,
UCIIOJNTB3Ysl (PM3UYECKHE 3aKOHBI ¥ TIPUHIIMITHI, HA OCHOBE aHAJN3a YCJIOBHS 3a/1a4u
BEIOWPATHh (PU3UYECKYI0 MOJECINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YEHHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

pelaTh KaueCTBEHHBIC 33/1aU: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY pacCyJCHUH C ONOpON Ha M3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue sBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHNs y4€OHOW U HAyYHO-NIOMYJSIpPHON MH(pOpMalUK, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMALIUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX OE30MACHOTO MCTOJIH30BAaHUS B MIOBCETHEBHOM
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIst o0ecrieyeHus: 0€30MacHOCTH NP OOpAIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOI0
MOBEJICHUA B OKPYKAKOUIEH Cpeie;

paboTaTh B Tpymlme C BBHIMOJHEHHEM pPA3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNIbl, PANUOHAIBHO pACIPEAENsATh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Koaun4yecTBO 4acoB

HaumeHoBaHue pa3/iesioB U TeM
MPOrpaMMbl Bcero

Ne i/

Konrpoabnsie IIpakrnyeckue

dueKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTe/ibHbIE PeCypPChI

Paznesn 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

dusnka 1 METOJIbI HAay4YHOT'O

1.1 2 https://m.edsoo.rt/AVIAWVNQO
MO3HAHUS
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo0.ru/SNO2MCW XU
2.2 Jmnamuka https://m.edsoo.rt/RML6BX3PU
2.3 3aKOHBI COXPAHEHHS B MEXAHHUKE https://m.edsoo.ru/86NRCXHA7
Hroro no paszneny 18

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBI MOHGKYHHPHO—KHHGTHHGCKOﬁ

3.1 9 https://m.edsoo.ru/HRGVENOPE
TEOPUH
3.2 OCHOBBI TEPMOJUHAMUKHI 10 https://m.edsoo.ru/HK6KIL.6RS9
A .
3.3 TPETATHHIE COCTONHIA BeMECTRa 5 https://m.edsoo.ru/HSM355JCH
®dazoBbIE TEPEXOBI
Hroro no pazneny 24
Pa3nen 4. JIEKTPOIUHAMUKA
4.1 DNEeKTPOCTaTUKA 10 https://m.edsoo.ru/LSRP72QLI

4.2 ITOCTOSIHHBIN 2TEKTPUUECKHUN TOK. 12

https://m.edso0o0.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

ToKM B pa3IMyHbIX cpeaax

Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne i/ Konrpouabnsie IIpakTnyeckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Paznen 1. JIEKTPOIUHAMUKA
M )
1.1 ATHATHOE Tofe. JIeKipoMarauia 11 1 3 https://m.edso0.ru/Z2Q390NG8
WHAYKIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CXATMHCCKHE H SHCKTPOMBIHITIIE 9 1 https://m.edsoo.ru/3TLNQKPG6
KoJIeOaHus
MexaHnueckue U JeKTPOMarHUTHHIE
2.2 5 1 https://m.edsoo0.ru/WQT6385V1
BOJTHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI crielaIbHOM Teopun

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCUTEIBHOCTH
Hroro no pazgeny 4
Pa3zgen 4. KBAHTOBAS ®PU3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKH 6 https://m.eds00.ru/SWOVAWQRS
4.2 Ctpoenue aToma https://m.edsoo.ru/HSBEAOOEA

43 ATOMHOE SApO

https://m.eds00.ru/97MCIDZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazneny

15

Paznesa S. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

[NPOTPAMME

5.1 DNIEMEHTHI aCTPOHOMUU U acTpOhU3UKH 7 ‘ https://m.edsoo.ru/3EOD6KXI19
Utoro no pazgeny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 O06o0maroiee MOBTOPEHUE 4 ‘ https://m.eds00.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3 ‘
OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbusbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
®usuka — Hayka o npupoze. Hayunsie
1 K pHpo I 1 https://m.edsoo.ru/YXGQSPM1P
METO/Ibl TO3HAHUS OKPYXKAIOIIETO MUPA
Ponb 1 MecTo usuku B popMupoBaHun
2 COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B 1 https://m.edsoo.ru/SHSXWFFVO
MPAKTUYECKOM EeSTEIbHOCTH JIFOACH
MexaHuyeckoe ABUKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
3 1 https://m.edsoo.ru/RSOAQ0V5ZX
neuxenus. [lepemenienue, ckopocTs,
YCKOpEHHE
4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 https://m.edsoo.ru/L8IPY2JEZ
PaBHOYCKOpEHHOE MPAMOJIMHENHOE
5 yerop p 1 https://m.edsoo.ru/MDIDKJOUB
TBUKEHUE
CBoboaHoe najeHue. Y cKopeHue
6 1 https://m.edsoo.ru/MXPLZIX8J
CcBOOOHOTO Ma/ICHUS
KpuBonuneiinoe npuxenue. [[prxenue
7 P . A A 1 https://m.edsoo.ru/TFLI2C4DN
MAaTepUAIIbHON TOUKH 10 OKPYKHOCTH
[Tpuniun oTHOCUTENBHOCTH [ anumes.
8 HNuepimanbHble CUCTEMBI OTCUETA. 1 https://m.eds00.ru/J6QY7N3IWN
[IepBe1it 3ak0oH HproToHA
Macca Tena. Cuna. [Ipunuun
9 CyHEPNO3ULINKU CUil. BTOpoil 3aKoH 1 https://m.edsoo.rt/BVINWTAQH

HeroTona st MaTepuanbHOW TOUKU



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH

10

Tpernii 3axkoH HeroTOHA 1U1s1
MaTEpUaIbHBIX TOYECK

https://m.edsoo.ru/JYL4I4UAN

11

12

3akoH BceMUpHOro TsaroreHus. Cumna
TskecTH. [lepBas kocMHuueckast CKOPOCTh

Cuna ynpyroctu. 3akoH I'yka. Bec tena

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapdunuent rperus.
Cuna conpoTHBICHUS TP TBUKECHUU
TeJNa B KHUKOCTH WU Ta3e

https://m.edsoo.ru/UZBUPCMS5M

14

[TocTynarenbHOE U BpamareabHOoe
JBUKCHHE a0COTIOTHO TBEPIOTO TElIa.
MowmenT cuinl. IInedo cunel. YcaoBus
paBHOBECHS TBEPAOTO Tl

https://m.edsoo.ru/IDOAU40TS

15

16

17

18

NmMnynbsc MmaTepraibHONW TOUYKHU, CUCTEMBI
MaTepualbHBIX TOUYEK. IMIyNbC CHITBI.
3aKOH COXpaHEHMs UMITYJIbCA.
PeaxkTnBHOE ABMKEHITE

Pa6ota u moutHoCTh cuitbl. Kunernueckas
JHEPIUs MaTepUaIbHON TOYKU. Teopema
00 U3MEHEHUU KUHETHYECKON S3HEPIUU

[TorenuuansHas sueprus. [loreHnnanpHas
SHEPrus yrnpyro aepopMUpPOBAHHOMN
npyxuHbl. [loTeHnanbpHas sHEprus Tena
BOJIM3U MTOBEPXHOCTH 3eMIIU

IloTenunanbHbIC M HENOTECHIIMAIBHEIC
cuiibl. CBS3b pa6OTBI HCIIOTCHII UM AJIbHBIX
CHJI C U3MEHEHHEM MEXaHNYECKOM
OHEPIUU CUCTEMBI TCII. 3akoH COXpPaHCHUMA
MEXaHH4YEeCKOH SHEPIUn

https://m.edsoo.ru/MSJQTKNWC

https://m.edsoo.ru/J1V59L.28B

https://m.edsoo.ru/RNEXJW4KF

https://m.edsoo.ru/DA3QVTOXQ



https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ

19

Jlaboparopuas padota «/ccrnenoBanue
CBSI3H PabOTHI CHJIBI C U3MEHEHHEM
MEXaHMYECKOM SHEPTUH Telia Ha IPUMEpPe
PacTsHKEHHS PE3UHOBOTO HKI'YTa»

https://m.edsoo.ru/W1R4R88UG

20

KonrponsHas pabora o teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUs B MEXAHUKE

https://m.edsoo.ru/LNM6EK6YY

21

22

23

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nekenue. Anddysus

XapakTep ABMKCHUS U B3aUMOJICHCTBUS
yacTull BeuiecTBa. Moienu CTpOeHUs
ra3oB, JKUAKOCTEN U TBEPIBIX TeIl

Macca monexyn. KonngectBo BemiecTsa.
[TocTostHHas ABoraapo

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FLIBAQDI13

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana remneparyp Llenscus

https://m.edsoo.ru/WPNY6QAS8Z

25

26

27

WUneanbusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AGcomtoTHas TeMepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU
JBUKEHUS MOJIEKYJI. Y paBHEHHUE
Menneneesa-Knaneiipona

3axoH [lampToHa. ['a30BbIe 3aKOHBI

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3IWB66I3 A

28

29

JlabopaTtopHas pabota «lccnenoBanme
3aBHCHMOCTH MEXIY ITapamMeTpaMu
COCTOSTHUS pa3pEeKEHHOTO Ta3a

I/I30HpOHCCCH B UACAJIbHOM ra3€ u ux

https://m.edsoo.ru/35DBLKT96

https://m.eds00.ru/OZJ3KZNJ5



https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

rpaduuecKoe mpeCTaBICHUE

BuyTpennss sueprus

TEPMOJTUHAMUYECKON CUCTEMBI M CIIOCOOBI

30 €€ nsmeHenust. KonuuecTBo TEIIOTHI U https:/m.eds00.ru/9JQITVXIS
pabota. BHyTpeHHss sHEprus
0JIHOATOMHOI'0 HI€AJILHOTO ra3a

31 Buael Teronepenauu https://m.edsoo.ru/36JJI20W9
VYV nenvHas TEIUIOEMKOCTH BELIECTBA.

32 KonnuectBo T€NnoTH Npu https://m.edsoo.ru/SK3Y4H86L
Teronepenaye. AnuabaTHBIN poIiece
IlepBEIil 3aKOH TEPMOIUHAMUKH U €I'0

33 P PMOA https://m.eds00.ru/2HO6R3GAS
MIPUMEHEHHUE K U30MpoIieccam
HeoOpaTumMocTh IIpOLECCOB B IIPUPOJIE.

34 pu port pPHpoA https://m.edsoo.ru/S85LWDFTS8
Bropoii 3ak0H TepMOIMHAMUKHN
ITpuanun nevicreus u KI1J1 TermioBoit

35 DHHIHIT A A https://m.edsoo.ru/DLCDEAAUC
MAaIIIMHBI

36 Huxn Kapno u ero KITJ{ https://m.edsoo.ru/4XPSAOV7M
DKOIOTHUECKUE IPOOIEMBI

37 p https://m.edsoo.ru/PO7ZMYMSI
TETJI09HEPTETHUKU
O06o0marommii ypox «MosteKkyisipHas

38 HIATOTIIH Yp yip https://m.eds00.ru/9EKZO0DDWP
¢uzuka. OCHOBBI TEPMOIMHAMHUKIY
KonTponbhas pabota no teme

39 «Monexymnspras ¢uszrka. OCHOBBI https://m.edsoo.ru/RCARYE6ZX
TEPMOTUHAMHUKI»
ITapooOpa3oBaHue U KOHIEHCAIUSL.

40 POOOP a 8 https://m.edsoo.ru/X48Q078EE
Hcnapenue u kuneHue
AOCOIIOTHAS U OTHOCHUTEIIbHAS

41 https://m.edsoo.ru/98HVAEBMM

BJIA’JKHOCTBH BO3yXa. HacpimeHHb1i nap



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM

TBépnoe Teno. Kpucrammueckue u
amopdHbIe Tesna. AHU30TPONHUS CBOWCTB

42 https://m.edsoo.ru/JIXFWLMZNK
KpUCTAILIOB. JKHIKUE KPUCTAILIIBI.
CoBpeMeHHbIE MaTepHUaIIbI

43 [laperine i kpHCTALTH3ALINS. ¥ ACIIbHas https://m.edsoo.ru/OX117G6MR
teruioTa riasienus. Cyonumarus

44 YpaBHEeHHE TEIJIOBOTO OaslaHca https://m.edsoo.ru/OITUXGN2I1

45 DUICKTPH3ALNA Texl. INCKTpHHecKiil https://m.edso0.ru/QJ2S7WSBM
3apsan. JlBa Buaa 3JIEKTPUUECKHUX 3apsiioB
[IpoBOAHMKY, TUANEKTPUKU U

46 MOJTYITPOBOJTHUKH. 3aKOH COXPaHEHUS https://m.edsoo.ru/F3YVPQUYH
ANEKTPUYECKOTO 3apsaaa

47 BSaHMOH?ﬁCTBHe 3ap}mOB; 3axon Kynona. https://m.edsoo.ru/SU3BUOTHH
ToueuHblil 37eKTpUUECKU 3apsy
Hanpsk€HHOCTB 3JIEKTPUUYECKOTO MOJIA.

48 IIpuHLUI CyNIEPIIO3UIUU DIIEKTPUUECKUX https://m.edsoo.ru/9IKAWD2V6
nosiel. JInHuM HanpsHKEHHOCTH

49 Pabora cui 31ekTpocTaTuyecKoro noJisl. https://m.edsoo.r/VOPDIASLE
[Torenmman. Pa3HOCTh MOTEHIIMATIOB
[IpoBOAHMKY U TUANEKTPUKH B

50 AIEKTPOCTATUUECKOM TI0JIE. https://m.edsoo.ru/12P2S3127
JlmsnexkTpuyeckasi IpOHUIIAEMOCTh

51 OnekrpoémkocTh. Konaencarop https://m.edsoo.ru/BIUPRD52W
DNEeKTPOEMKOCTD TIIIOCKOTO

52 KOHJIEHCATOpa. DHEPTHUS 3apsHKEHHOTO https://m.edsoo.ru/XPUKP82V8
KOHJIEHCAaTopa

53 Jlabopatopuaz pabota "Msuepenite https://m.edsoo.ru/PBGM4F 845

AIEKTPOEMKOCTH KOHAeHcaTopa'



https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845

54

55

[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAILHOTO
armapara, CTpyHHOro mpuHTEpa.
DJIEKTpOCTaTUUYECKAas 3alUTa.
3a3eMJIeHHe IEKTPOIPUOOPOB

DNEKTPUUECKU TOK, YCIIOBUS €TI0
cymiectBoBanus. [locrosunsiil Tok. Cuia
toka. Hanpsbxenune. ConpoTuBIICHHE.
3akoH OMa Uil yyacTKa Lenu

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenbpHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTMHEHNE TIPOBOHHUKOB.
JlaboparopHas padota «/3yuenue
CMEIIAHHOTO COCTUHCHHS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

58

59

60

61

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3axon OMa 71 OJIHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«3mepenne DJIC uCTOYHUKA TOKA U €T0
BHYTPEHHETO COIPOTUBIICHUS

PesepBHrlit ypok. KonTponbHas pabota
o Teme "DiekTpoauHaMuka’ /
Bcepoccuiickas mpoBepouHas pabota
Oo6o06maromuit ypox
«DQnektponrHaMukay / Beepoccuiickas
MpoBepoyHas pabora

DneKTpoHHAas TPOBOIUMOCTH TBEPABIX

METaJII0B. 3aBUCUMOCTh COIIPOTUBJICHU A
MCTAJUUIOB OT TEMIICPATYPHI.

0.5

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YNSBF7PBS

https://m.edsoo.ru/MFM6EIE5SX

https://m.edsoo.ru/P86MDY07H

https://m.edsoo.ru/ WMNNBQLI9H



https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

CBepXIpoBOIUMOCTh

62

63

64

DJIEKTpUYECKUI TOK B BakyyMe. CBOMCTBa
AJEKTPOHHBIX MTyYKOB

[TonynpoBoIHUKH, UX COOCTBEHHAS U
MpUMecHas MPoBoAUMOCTh. CBONCTBA p—
n-nepexona. [lomynpoBoiHUKOBEIE
PUOOPHI

DIEeKTpUYECKH TOK B pacTBOpax U
pacrmiaBax 3JIeKTPOJIUTOB.
DAEKTPOIUTHYECKAS AUCCOIUAITHS.
DnekTponus

https://m.edsoo.ru/4CCYCJ785

https://m.edsoo.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWVI1

65

DNEeKTPpUYECKHUI TOK B razax.
CaMOCTOATEIBHBIA U HECAMOCTOSITEILHBIN
pazpsan. Monnus. [1nazma

https://m.edsoo.ru/2V2KLFQA

66

DneKkTpuyecKre MpuOopsl M YCTPOMCTBA U
WX TpakTH4eckoe npumenenue. [Ipapua
TEXHUKHA O0€30MaCHOCTH

https://m.edsoo.ru/KJA02KUP5

67

68

KonTponbnas pabota mo Teme
«Inekrpocraruka. [locTosHHBIN
JNEKTPUYECKUI TOK. TOKHM B pa3iIM4HbIX
cpenax»

PesepBHelil ypok. O600ma0muii ypox mo
temam 10 kracca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4YeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

ITocTossHABIE MATHUTHI U X
B3aUMOJCHCTBHE. MarHuTHOE
nosie. Bektop MarHuTHON
WHAYKIUU. JIMHUY MarHuTHOM

UHIYKIUH

https://m.edsoo.ru/4DMOYIJN6

MarauTHo€e noJie MPOBOIHUKA C
ToKOM. OmBIT DpcTeaa.
BzaumopeiicTBue npoBOAHUKOB C
TOKOM

https://m.edsoo.ru/1L5CT47FX

JlaGopaTtopHnast pabota
((I/I?:yT-IeHI/IC MAarHuTHOI'O I10JI1
KaTylIKu C TOKOM>»

JleficTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlabopaTtopHas pabora
«Uccnenosanne neicTBUA
MOCTOSTHHOTO MarHuTa Ha pamMKy
C TOKOM

JlelicTBEe MarHUTHOTO II0JIS Ha

JBIDKYIYIOCS 3apsSHDKEHHYIO
yactuny. Cuna Jlopenma. PaGora

cuibl JlopeHna

SJ'ICI(TpOMaI‘ HUTHAasA UHAYKIHA.

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edsoo.ru/7ABZQGQC9

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

[ToTok BEKTOpa MarHUTHOMN
uHaykiuu. IJ1C uHayKuuu.
3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu Papanes

JlaboparopHas pabota
«UccnenoBanue sIBJICHUS
AJIEKTPOMArHUTHON MHTYKIIHW)

https://m.edsoo.ru/XZS5MQCBU

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. J/C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TOJIsI KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

https://m.edsoo.ru/EOTONSAEA

TexHu4eckue ycTpomucTBa U X
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,
ANEKTPOJIBUIaTeNb, YCKOPUTEIU
3JIEMEHTapHBIX YACTHII,
WHIYKIUOHHAsA [1eYb

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok
«MarautHoe 1I0JI€E.
SJIGKTpOMaFHI/ITHaSI I/IH}IYKIII/ISI»

https://m.edsoo.ru/COBOSBGMC

11

12

KonTponbHas pabora no teme
«MarHauTtHoOe 1oe.
BHCKTpOMaFHI/ITHaSI HUHAYKOUA

CBo06o1HbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUecKkue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

https://m.edsoo.ru/8X637ELEU

https://m.edsoo0.ru/9Y6GY WEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

14

15

16

17

18

JlaboparopHas pabota
«MccnemoBanue 3aBUCHMOCTH
HeproIa MajbIX KojieOaHui
rpy3a Ha HUTHU OT UITMHBI HUTH U
Macchl Tpy3a»

KonebarenbHbIi KOHTYD.
CBOOOJTHBIC IEKTPOMArHUTHBIC
KoJieOaHMs B UI€AIbHOM
KO0JIeOATEIbHOM KOHTYDE.
AHaNOTUst MEXy
MEXaHUYECKUMH U
AJIEKTPOMATrHUTHBIMA
KOJIeOaHHSIMU

®opmyna Tomcona. 3akoH
COXPaHEHHUs SHEPTUU B
U7ealbHOM KoJieOaTeIbHOM
KOHTYpe

[TpencraBneHue o 3aTyXaromMx
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYeCKue KojaeOaHMsl.
Pe3onanc. BeiHyxaeHHbIE
AIIEKTPOMarHuTHbIE KOeOaHus

IIepeMeHHBIH TOK.
CuHyconaibHbII IepeMEHHBIN
TOK. MOIIIHOCTB ITEPEMEHHOT0
TOKa. AMIUIUTYIHOE U
JIEUCTBYIOIEE 3HAYECHUE CUIIBI
TOKA W HaIIPSKEHUS

Tpauncdopmarop. [Ipoussozactso,

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5SBAD

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI

https://m.edsoo.ru/1ZWZUL8QK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepeaaya u norpediieHue
ANEKTPUYECKON SHEPTUH

19

YCTpOoUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, TEHEPATOpa
MEPEMEHHOTO TOKA, JIMHUI
JJeKTponepesad

https://m.edsoo.ru/93Z12W40QQ

20

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
AIIEKTPO3HEPIUHU B
MOBCEHEBHOM KU3HU

https://m.edsoo.ru/3ADUNYKWNO

21

MexaHnn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocTb pacnpocTpaHEHUs U
JMHA BOJIHBL. [lonepeyunslie u
MIPOJI0JIbHBIE BOJHBI

https://m.edsoo.ru/W2XBOR3HJ

22

23

24

25

3Byk. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa
OJeKTpOMarHUTHBIE BOJHBI, UX
cBoiicTBa 1 ckopocTh. [lkana
OJICKTPOMAariMTHBIX BOJH
[TpuHIMTBL paAHOCB3U U
TesneBuzeHus. Pa3Butue cpeacts
cBsi3u. Panmonokanus
KonTponbhas pabota
«Konebanus u BOTHBI»

https://m.eds00.ru/Z827Q6V70

https://m.edsoo.ru/SWB57C06X

https://m.eds00.ru/2WQTSLGLV

https://m.edsoo.ru/ITHURONSOB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssmonunenHoe
pacmpocTpaHeHHe CBETa B
OHOPOJHOM cpene. ToueuHblii
HUCTOYHHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74ANDOW

27

OTtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
n300pakeHH B INIOCKOM
3epKaie

https://m.edsoo.ru/IMBKQM?227

28

[Ipenomnenue ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yroa noaHoro
BHYTPEHHETO OTPa)KEHUS

https://m.edsoo.ru/V49RISTRN

29

30

31

32

33

JlaGopaTtopHnast pabota
«M3MepeHne nmokasaresst
IIPEJIOMIIEHUS CTEKIIA»

JInnssl. IlocTpoenue
n300pakenuii B muHze. Popmyia
TOHKOH JIMH3bI. Y BEJIMYCHHE
JIMH3BI

JlaGoparopHas paboTa
«HMccnenoBanue CBONCTB
M300paXeHUH B IMH3aX»

Hucnepcus cera. CroxXHbIM
coctaB Oenoro ceera. L{Ber.
JlaGopartopHas paboTa
«Habmonenue nucnepcuu
CBETa»

WnTepdepenius ceera.
Judpakuus ceera.

https://m.edsoo.ru/JO02EIM1DQ

https://m.edsoo.ru/W2MMS9KJC

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/KOOWVKE11

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

Judpakumonnas pemeérka

34

35

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0e30MacHOro NpUMEHEHHs

https://m.edso0o.ru/Q2I18XYOJ

https://m.edsoo.ru/M5127JYGT

36

['paHUIIBI MPUMEHUMOCTH
KJIACCHYECKOH MEXaHHUKHU.
[Toctynatel cieunaibHOU
TEOPHH OTHOCUTEIHHOCTH

https://m.edsoo.ru/P8GBIFJ5N

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAIICHUE JITTHHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus U UMIYJbC
pensiTUBUCTCKON yacTulibl. CBS3b
MAacchl C SHEPTUEN U UMITYJIbCOM.
OHeprus MoKost

https://m.edsoo.ru/190ZY4BUB

39

40

Konrponbnas padora «OnTHka.
OcHOBBI cielMaIbHOM Teopun
OTHOCHUTEJIBHOCTH

®otonsl. opmyiia [1nanka.
OHeprus 1 UMITYJIbC GOTOHA

https://m.edsoo.ru/L86GI9JPLI

https://m.edsoo.ru/ZL6P16LA0

41

OTKpBITHE U UCCIIEIOBAHNE
dororddekra. OnbiTe A. T
CroieToBa

https://m.edsoo.ru/PGL5XXSRO

42

3akoHbl poTorddekTa.
VYpaBHeHue DUHIITEHA 7151
dotorpdekra. «KpacHas

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuna» porodaddexra

43

44

45

Jasnenne ceera. OnbiTel I1. H.
Jlebenenra. Xummaeckoe
JICCTBUE CBETA

TexHuueckne ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
dboTosneMeHT, GOTOATIUHK,
COJTHEYHas OaTapesi, CBETO IO/
Pemenne 3agad mo teme
«27eMEeHThI KBAHTOBOW OTITHKH

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

46

Mogens atoma Tomcona. OmnbITEI
Pesepdopna o paccesiauro o-
yactull. [[manerapHas Mmoenb
aToMma

https://m.edsoo.ru/FIC11POHN

47

48

49

50

[Tocrynarer bopa

WN3nyuyenue u normonieHue
($hOTOHOB MpH Mepexojie aToma ¢
OJHOTO YPOBHS DHEPIUU Ha
npyroi. Buasl ciekTpos

BonHoBbIe cBOMCTBA YacTHII.
Bomnsl ne bpoinns.
KopnyckynsapHo-BOIHOBOM
nyanu3M. CIOHTaHHOE U
BBIHYXJIEHHOE U3JTy4YECHHE

OTKpbITHE PAIMOAKTUBHOCTH.
OmnsiThl Pesepdopaa no
OIIPEJIETICHUIO COCTaBa
PalMOaKTUBHOTO U3ITyYeHUS

https://m.edsoo.ru/6X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

https://m.edsoo.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

CaoticTBa anbda-, 6era-, ramma-
u3aydenus. Bnusaue
pPagiOaKTUBHOCTH Ha KUBBIC
OpraHUu3MbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacmar.
DJIEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnajn. ['amma-u3inydeHue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
S nepubie peakuuu. S nepHbii
peakrop. [IpoGiiemsr,
MEPCHEKTUBBI, YKOJIOTHUECKUE
aCIEKThI ICPHOU SHEPIETUKU

https://m.edsoo.ru/CFJYJSSIG

54

55

56

DJIeMEHTapHBIE YaCTHUIIBI.
OtkpeiTHE O3UTpOHA. MeTo b
HaOJII0JIEHUS ¥ pEerUCTpaliu
31eMeHTapHbIX yacTull. Kpyriblit
cron «DyH/1TaMEeHTaJIbHbIE
B3anMOJIeUCTBUsI. ENMHCTBO
bu3nUECKOil KAapTUHBI MUPAY

Oranbl pa3BUTHS aCTPOHOMUHU.
IIpuknagHoe u
MHUPOBO33PEHYECKOE 3HAUECHUE
acTpoHOMHHU. Bup 3B€31HOTO
HeOa. Co3Bes3us, sipKue 3BE3/IBI,
IUTAHETHI, UX BUAUMOE
nsrxenre. CollHeYHas cucreMa

COJ'IHI_IC. ConHeuyHast aKTUBHOCTb.
Hcrounuk OHCPIrun COJ'IHI_Ia u

https://m.edsoo.ru/SUC62U40A

https://m.edsoo.ru/5PXS2I19VY

https://m.edsoo.ru/1JZR54JA0Q



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

3BE3]

57

3BE3/1bl, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3IbI
IJIaBHOM IOCJIE10BATENbHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NIPECTABICHUS O
IPOMCXOXKAECHUU U IBOJIIOLUU
CoJHIa ¥ 3B€371

https://m.edsoo.ru/GGD3W7470

58

Mineunsii [1yte — Hama
l'anaktuka. ITonoxenue u
nemxkenne Comuna B ['anakTuke.
lNanaktuku. Y€pHbIE IBIPHI B
A/ipax rajJakTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa30beranue
ranakTuk. Teopus bonbiioro

B3pbIBA. PETMKTOBOE M3IIydeHHE.

MeraranakTuka

https://m.edsoo.ru/9IWRLVWNN

60

61

62

63

Hepemennsie nmpo6iembl
aCTPOHOMUHU

KonTponbnas pabota
«DIeMEeHThI aCTPOHOMHH U
acTpoPU3UKM»

Ob6o6maromuit ypok. Poib
(GU3HUKY U aCTPOHOMHUH B
3KOHOMUYECKOMH,
TEXHOJIOTMYECKOM, COLIMaIbHOM
1 DTUYECKOH cdepax
JIeSITEILHOCTH YeJIOBEKa

Ob6o6maromuit ypok. Poib n

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/TXTTCT488

https://m.edsoo.ru/WNJ5SCRXYD

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF

MecTO (PM3UKHU M aCTPOHOMHH B
COBPEMEHHOM Hay4HOU KapTUHE
Mupa

64

O6o6maromuii ypok. Ponb
¢du3nveckoii Teopun B
(opMUPOBaHUY MTPECTABICHHIA
0 (pU3MYECKON KapTUHE MUPA

https://m.edsoo.ru/Y29SVPCVR

65

O6o6maromuii ypok. Mecrto
(bu3nUeCcKoit KapTHHBI MHUpPa B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
NPEJICTaBICHUN O IPUPOJIC

https://m.edsoo.ru/LKNUIKHZH

66

67

68

PesepBHbIil ypok. MarautHOe
nosie. DIIeKTpOMarHuTHas
UHAYKLIHS

PesepsHslil ypok. OnTHka.
OcHOBBI cIENMANIBHOM Teopun
OTHOCHUTEIIBHOCTH

Pesepnslii ypok. KBantoBas
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro 061]161"0 06pa30BaHHﬂ

JleMoHCTpUpOBaT, Ha TpUMEpaxX poJib W MecTo (UMK B
(GbopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOUN NESATEIbHOCTH

moaei

10.2

VY4YuTBIBaTh TPAHHIIBI IPUMEHEHHUS M3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKa, MHEPHHANbHAas CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UCATbHBIN I'a3; MOAEIN CTPOCHHUS I'a30B, )KUIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUH 3apal — IpU PEUICHUH

¢busnvyeckux 3a1aq

10.3

10.4

PacnoznaBate usnueckue siBiaeHUs (Ipolecchl) U OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJEKYJISIPHO-KUHETHUYECKOW Teopuun
CTPOEHHs BeEIllecTBA M  DJJIEKTPOJAMHAMMKHU: DPABHOMEPDHOE U
PaBHOYCKOPEHHOE MPsIMOJUHEHHOe JBHXKEHHE, CBOOOJHOE MaJeHHE
T€Jd, JABWXKEHHE IO OKPY)XKHOCTHU, WHEpLHs, B3aUMOJCIHCTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUYKEHUE, CTPOCHHE KUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oObéMa Tel TMpU  HarpeBaHUHU
(oxJlaXk1eHnHn), TEIJIOBOE paBHOBECHE, HCIApPEHHEe, KOHJEHCalus,
IJIaBJI€HUE, KpUCTAJUIM3alus, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBIIICHNE JAaBJICHUS ra3a PU €ro HarpeBaHUU B 3aKPBITOM COCYIIE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpOoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHCTBHE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JIBIKEHHME, UCMONb3ys (U3NYECKHe
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEpEMEIICHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, MWMIYJIbC Teja, KWHETUYecKas DHEeprus,
NOTEHIMaJbHasl JHEprHs, MeXaHudeckas paboTa, MexaHH4ecKas
MOIITHOCTh; IPY OMMCAaHUM MPABUIBHO TPAKTOBATH (PU3UUYECKHIA CMBICIT
WCIOJIb3YEMBIX BEJMYMH, MX O0O3HAu€HUs WM EAMHULIBI, HaXOAWUTH
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMICTBA TE€I WU TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, HWCIOJB3ysS (U3MUECKHUE BEJIUYMHBI: JIaBJICHUE Ta3a,
TEMIEpaTypa, CPEAHSs KHHETUYCCKAs DSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS  JHeprus, pabota rasa,
KOA(pPUIIMEHT TOJIE3HOTO0 JEUCTBUS TEIUIOBOIO JBUTATENS; MPH
OMHUCAHUU MPaBHIILHO TPaKTOBATh busnyecKuii CMBICIT
UCTOJIb3yEMbIX BEJIUYHMH, UX O0O3HAYCHHS M CIWHUIIBI, HAXOIUTh
(bopMyIibl, CBS3BIBAIONINE JAHHYIO PU3HUUECKYIO BETUYUHY C APYTHMH

BCIIMYHUHaAM

OnucelBaTh W3ydEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIECTBA U
QNIEKTPUYECKUE  SIBJICHUS  (NIPOIECCHI), HUCHONB3ysd  (PHU3UUECKue
BEJINYUHBI: ANEKTPUYECKUI 3apan, JIEKTPUYECKOE noJe,
HAaIpsDKEHHOCTh  MOJIA, IOTEHLMAN, PAa3sHOCTh IIOTEHLHAIOB; IIPH
OINMCaHUM NPAaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIIBI; YyKa3blBaTh (OPMYIIHI,
CBSI3bIBAIOIME  JAHHYIO  (U3MYECKYI0 BEJIMYMHY C JPYITHMMHU

BCIN4YMNHaMN

aHaTM3UpOBaTh (PU3MUYECKHE TMPOLECChl M SBICHHS, HCHOIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIBI: 3aKOH BCEMUPHOTO TATroTeHus, I, 11
n III 3akonsl HbrOTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOM JHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IPUHLHNII CYNEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs  HHEPLUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJISIPHO-
KMHETUYECKYH0 TECOPUIO CTPOEHUs BEIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpPeIHEW KHHETUYECKOM JHEPruu TEIUIOBOIO JBHKEHUS MOJEKYNI C
aOCOJIIOTHOM TeMITepaTypoil, MEPBBIA 3aKOH TEPMOJAMHAMHUKH; 3aKOH
COXPAaHEHHs DJJIEKTPUUECKOro 3apsaa, 3akoH KynoHa; mpu 3ToM
pa3nuyarh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIp@KEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATh OCHOBHbBIE MPHUHIMIBI JEUCTBUS MaIlWH, NPUOOpPOB H
TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HUX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HU

10.9

BEITOTHATE SKCIEPUMEHTHI 110 UCCIIETOBAHHUIO (PHU3UIECKUX SIBICHUHN U
MIPOIIECCOB C UCIOIB30BAaHUEM IPSMBIX M KOCBEHHBIX U3MEPEHUI; MPH
5ToM (OopMYIHpOBaTh NpodieMy (3amady) M THUIOTE3y Y4eOHOTro
9KCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBidTh MpsIMBIE W KOCBEHHBbIE U3MEpPEHHs] (PUIUUECKUX

BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIOCO0 U3MEpPEHHS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHlHOCTGfI I/IBMepeHI/Iﬁ

HccnenoBath 3aBUCUMOCTH MEXAYy (QUINYECKUMH BEIUYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOH 3aBUCUMOCTH
(bu3MyYecKUX BEIMYHUH B BUJE TAONUIl U rpadHKOB, AeNaTh BHIBOIBI O

pe3yibTaTaM UCCICIO0BaHNA

CobmromaTe mpaBmiia  0O€30MAacHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BAaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

10.13

Pemate pacuérHple 3ama4m ¢ SIBHO 33aHHOW (DPM3MYECKON MOEIBIO,
UCHOAb3ys (PU3MUECKUE 3aKOHbl M INPHUHIMIIBI, HAa OCHOBE aHajIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATH
¢busnveckre BETMYMHBI U (POPMYIIbI, HEOOXOIUMBIE IS €€ pelIeHus,
MIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTh MOJIyYEHHOTO 3HAUYEHUs

(bu3nUeCcKOil BETUYMHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'MYCCKHU
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOI>'I Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (i)I/ISI/I‘-IeCKI/IC SABJICHUSA

Hcnonp3oBaTh MNpU  pELlICHMM YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOWMCKA, CTPYKTYpUPOBaHMS,
UHTEpIpeTalMi W NPEACTABICHUS y4eOHOW U HAay4YHO-IOMYJISIPHOU
uH(pOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX HUCTOYHUKOB; KPHUTHUYECKH

AHAJIM3UPOBATD MMOJIYI4aCMYIO I/IH(I)OpMaI_II/II-O

[IpuBoaMTH HpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJOTHI

Hcnonb3oBaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
KU3HM 11 oOecrieueHrst 6€30macHOCTH TIpU OOpaIIeHUH ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUs 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B OKp}I)KaIOH_[eﬁ cpeac

PaGoTtate B rpymie ¢ BBIINOJIHEHUEM PA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAaHUPOBAaTh ~ paboOTy  TPYIIbI, PalUOHAIBHO  PACIPEaesATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTYyalusiX, aJ€KBATHO OLIEHMBATh BKJIAJ Ka)XJOTr0 U3 YYaCTHUKOB

TPYIIBI B peICHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odopa3oBaHusi

11.1

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(OpMHpPOBAaHUN COBPEMEHHON HayyHON KapTHUHBI MHUpPA, B Pa3sBUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOIHM, B MPAKTUYECKON ACATEIbHOCTU
JrO/IEeH, IETOCTHOCTD U €IMHCTBO (PU3UUECKOIN KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIbI IPUMEHEHHUS U3YYEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, slepHas MOAEIb aTOMa, HYKJIOHHAs

MO/IEJIb AaTOMHOTO SiIpa MPH peleHNH (PU3NIECKHUX 3a/1a4

11.3

11.4

Pacnio3naBate ¢usuueckue sBIeHUS (IIPOIECCH) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUYECKasi MPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMuTHOE  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
ANIEKTPOMAarHuTHasE HWHAYKLHMSA, JCHCTBHE MArHUTHOTO TMOJdsI Ha
IIPOBOAHUK C TOKOM M JABWXKYIIMHCA 3apsf, SJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBETa,
OTpakeHHe,  IMpeloMiieHue, HuHTepdepeHuus, audpakuus U
MoJIApU3alusl CBEeTa, AMCIEPCHUS CBETa, (OTOAIEKTPUUECKUM 3 PeKT
(dpotoaddekrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas W  MCKYCCTBEHHAas

PAaAuOaKTUBHOCTD

OnuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOJAUMOCTh Pa3THIHBIX
Cpel) U DJIEKTPOMAarHuTHblE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COIMPOTUBIIEHHE,
pasHocTh moteHnmanoB, DJIC, pabota TOka, WHAYKIMS MarHHUTHOTO
mons, cuna Awmmepa, cwia JlopeHla, WHAYKTHUBHOCTh KATYIIKH,
SHEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJEH, MepuoJl M YacToTa
KoJiebaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsij U CHjIa TOKa B MpOIecce
FapMOHHYECKHUX 3IEKTPOMArHUTHBIX KojeOaHui, boxycHoe
paccTosiHMe W ONTHUYEeCKash CHJIa JIMH3BI, MPU OMHUCAHWUU TPABHILHO
TPAKTOBAaTh (PUIUYECKUH CMBICT HCIOJB3YEMBIX BEIMYWH, UX
0o003HaUYeHMUs] U EOUHMIBI; YyKa3blBaThb (OPMYJIbI, CBSA3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BETUYHUHY C APYTUMU BETMYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC ABJICHUA U MPOLCCCHI, UCIIOJIb3Ys
(1)I/ISI/II-IGCKI/IG BCJIMYUHBI: CKOPOCTb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HNMIIYJIbLC (bOTOHa, nepuona
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAAC€P, IHIpH OIKMCaHUU
IpaBUJIBHO TPAaKTOBATb (1)H31/II-IGCKI/H71 CMBICJT UCITOJIb3YCMbIX BCJIIMYHH,
nx 00O03HAYCHUS H CAWHUIIBI, YKa3bIBATb q)OpMy.]IBI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYUHY C APYTUMHU BCIINYHMHAMH, BBIYUCIIATH

3HAYCHUC (bH?sPI‘ICCKOfI BCJINYHHBI

AnanmusupoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnveckue 3aKOHbl M OPUHIUNBL  3akoH OMma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajyIeIbHOIO COCIUHECHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ MPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHHUsS SJEKTPUYECKOrO 3apsijia, 3aKoH
COXpPaHEHHUsT  MacCOBOIO  YHWCJA, TMOCTYylaTel  bopa, 3aKkoH
palMOaKTUBHOTO pacmaja; TMpH O3TOM pa3lindyarth CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBHIPAKCHUE M YCIOBHS

(rpanu1bl, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HAIpaBJICHUC BCKTOpAa HWHAYKIHMKU MArHuTHOTIO IIOJIA

MIpOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHua

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBa€MOE  IIIOCKUM

3€pPKaJIOM, TOHKOU JIMH301

11.9

BhBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUIO0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; MPH
aToM (dopmyaupoBaTh TpobiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

060pyu03aHI/m, MMPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYHICCTBJISITB MpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BLI6I/IpaTB ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOTpCHlHOCTCfI HBMCpCHHﬁ

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHUM; TMpU OITOM KOHCTPYUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IMOTYYEHHONW 3aBUCUMOCTH (PUIUUECKUX
BEJIMYUH B BUJE TaONMIl U TpaduKOB, AeNaTh BBIBOBI IO PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuia 0O€30MacHOTO TpyAa TMpH  I[POBEIECHUU




UCCIEIOBAaHUN B paMKax ydeOHOTO OSKCIEpHMEHTa, YydeOHO-
HCCIIEN0BATENbCKOM U MPOEKTHOU AEATEIBHOCTU C UCIOJb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a0OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHble 3a1a4M C SIBHO 33AaHHOW (DM3MYECKON MOETBIO,
UCHOJIb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHaIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATH
¢dusnueckrue BENMYUHBI B (HOPMYIIBI, HEOOXOIUMBIE ISl €€ pPEIICHUS,
IIpOBOAUTH paC‘-IéTBI " OLCHHUBATH PCAJIbHOCTD MOJJYUYCHHOTO 3HAUYCHUSA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATb JJOI'MYCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MHpU  pelICHMM YY4eOHBIX 3aJad  COBPEMEHHBIE
WHGOPMAIIMOHHBIE TEXHOJIOTHM JUIS TIOMCKA, CTPYKTYpUPOBaHUS,
UHTEpIpEeTalMi W NPEJACTABICHUS y4eOHOW U HAy4YHO-IOMYJISIPHOM
uHpOpMalUY, TOJYYEHHOW M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIuio

OOBSICHATh NMPUHLMIIBI ASUCTBUS MalIMH, NMPHOOPOB U TEXHUUYECKUX

YCTPOWCTB; pa3inyaTh YCIOBUA WX O€30MacHOrO HCIIOIh30BAHUS B

MOBCETHEBHOM KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIEr0

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonp30BaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B TOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuy ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHHs 3[0pPOBbS U

cOOJIOICHHSI HOPM SKOJIOTMYECKOTO MOBECHHUS B OKpY Karollel cpefie

Paborars B rpymme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ pa0OTy  IpyHNbl,  PALMOHATIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBATh JIESITENbHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

TPYIIIBI B PELICHUE paccMaTpUBaeMOil MPoOIIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

IIpoBepsieMble 3J1eMEHTHI COAePKAHUSA
pa3nena Jj1eMeHTa

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

®usuka — Hayka o Impupoae. Hayunsie
. METOABI MTO3HAHMS OKpYyXkKaromero Mupa. Poib
JKCIIEPUMEHTa M TEOpUM B  IIpolecce

MO3HAHUS PUPOABI. DKCIIEPUMEHT B (pr3mke

MopenupoBanue (U3MUECKUX SBICHUH W

1 npoueccoB. Hayunsie runoressl. Ousndeckue
3aKOHBI U TEOpUH. ['paHUIIBI MPUMEHHUMOCTH

1o (buznueckux 3aKOHOB. [puHnun

. cootBeTcTBUs. Pomb u wmecto ¢Qusuku B

(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4YHOU

KapTHHBI MHpa, B IPaKTUYECKON

JIeSATEILHOCTH JTIOACH

2 MEXAHHUKA

KMHEMATHKA

Mexanundeckoe nBrokeHne. OTHOCUTEIHLHOCTD
2.1.1 MeXaHUu4YecKoro aBmxkeHusa. Cucrema oTcyéra.

Tpaexropus

Ilepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MIHOBEHHass  CKOpOCTb) M YCKOpEHHue
21 2.1.2 MaTepUalbHON TOYKHM, UX IPOEKIMU HA OCH
. CUCTEMBI KOOpAMHAT. CrnoxeHnue

MIepEMENICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE " PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBIKECHUE. I'paduku
2.1.3 3aBUCUMOCTH KOOpJMHAT, CKOpOCTH,
yCKOpeHHUs, IyTH u NepeMELCHUS

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.2

CBoOoaHoe masienne. Y CKopeHrue CBOOOTHOTO

nagcHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
IBUKCHHE  MaTepUaJbHOM  TOYKM 11O
OKPY’>KHOCTH. YTIIOBas CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon U 4acToTa.

LlenTpOCTpeMHUTEIFHOE YCKOPEHNE

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHapsAI0B, LENHbIE M PEMEHHBIE
nepenayu

[IpakTueckue paboTHI. N3mepenue
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUS MEXIY MyTIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIENOBAaTEIbHbIE  PaBHBIC
MIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBUKCHUM C HAa4daJlbHOM CKOPOCTBIO, PaBHOH
Hy/10. M3ydeHne ABUKEHUs 1IapyUKa B BI3KOU
xuakoctu. M3ydeHwe — IBWKEHUs — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

JTMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lanunes.
IlepBeii 3akoH Herorona. MHepuuanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IlpuHnun cynepnosunuu

CHUJI

Bropoii 3akoH HproTOoHa 11 MarepuanbHOU
TOYKM B HWHEPLUMAJIBHOW CHUCTEME OTCUYETA
(UCO). Tperuii 3akon HploToHa s

MaTCpHUaJIbHBIX TOUCK

224

3akoH BCCMHUPHOTI'O TATOTCHUS. Cua TSHKeCTH.

[TepBas kocmuyeckasi ckopocTb. Bec Tena

225

Cuia ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJBXKEHU M  CWIa TPEHHA  IOKOS.

Koaddunment tpenus. Cuna coOnmpoTUBICHHS




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

227

2.2.8

229

IlocTynaTtenbHOE M BpalaTeIbHOE JBUKCHHUE
a0COFOTHO TBEPIOTO Tema

MOMEHT CcUJIbl OTHOCUTEIBHO OCH BPAlLLEHUS.
[Inedo cunbl. YcnoBus paBHOBeCUs TBEPAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKH,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yueHue NBUKEHUS
Opycka 10 HAaKJIOHHOH IUIOCKOCTH TOA
JeicTBUEM HEeCKOJbKUX cuil. MccnenoBanue
3aBUCHUMOCTH CUJI YNPYTOCTH, BO3HUKAIOIIUX
B JehopMHpPYyeMOi TNpyKUHE U PE3UHOBOM
oOpasue, OT BEIWYMHBI HUX JepopMaLuu.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

TCJa, UMCIOIICTO OChb BPAlICHHA

23

3AKOHbI COXPAHEHN A B MEXAHUKE

23.1

NMnynec MarepuanbHOH TOYKH, CHUCTEMBI
MaTepualbHBIX TOYeK. Mmmynec cwibl u

HU3MCHCHUC UMITYJIbCA TCJIa

232

233
234

2.3.5

2.3.6

3akoH coxpa”enuss umnyiasca B HCO.
PeakTnBHOE IBIKEHIE

PaGoTa cuitbl

MomHocTh CHITEI

Kunernueckast sHeprus MaTepuaibHOU TOUKH.
TeopeMa 0 KNHETHYECKON YHEPTUH
[Torenmmaneuass sHeprus. [loTeHnmanbHas
SHEprus yIpyro nepopMUPOBAHHOM
npyxunbl. [loTeHIManpHas DdHEPrus Tena

BOJIM3H MOBEPXHOCTHU 3emim

2.3.7

HOTGHLII/IaHLHBIC N HCINOTCHIHAJIBHBIC CHUIIBI.
CBs13b pa6OTI)I HCIMOTCHIOHUAJIBHBIX CHJI C
N3MCHCHUCM MEXaHU4YEeCKOMH SHCpPTIUun

CHUCTEMBI TECII. 3akoH COXpaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
39 TexHUuyeckue ycTpoWCTBa: IIBUJKEHUE DAKET,
o BOJOMET, KOIEp, IPYKUHHBIN TUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
5310 CKOpPOCTEM TeJl IpH HEYNpPyroM YyZaape.

HccnenoBanme cBsizu  pabOTBI  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHCPI'UH TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE MIOJIOKECHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
nekenue. uddysusa. Xapakrep IBHKEHUS U

B3aHMOHeﬁCTBHH qaCTul BECIICCTBa

Mopgenu CTpoeHUsT Ta30B, KUIAKOCTEH H
TBEPABIX TeN W  OOBSCHEHHE  CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIeH

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

n3mepenue. [llkana remneparyp Lienscus

Mopnens  uaeanpHoro  raza.  OcHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOpHUU HI€aJIBbHOIO ra3a
AGcomtoTHas TemnepaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPIUU TEIIOBOTO JBUKCHMUS
yactul rasza. [llkana remneparyp Kenbuna

Vpasuenue Kianelipona — MeHueneesa.

3akoH /lanbTOHA

I'a30BBIC 3aKOHBI. I/ISOHpOI_IeCCBI B NACAJIbHOM
ra3c¢ C INOCTOAHHBIM KOJIHYCCTBOM BEHICCTBA.

U30TEepMa, U30X0pa, n300apa

TexHnuueckue YCTpOMCTBA: TEPMOMETD,

OGapometp




3.2

3.1.10

3.2.1

322

[Ipaktrueckue paboTel. M3MepeHne wmacchl
BO3JyXa B KJIACCHOM KoMHare. MccienoBanue
3aBHCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmoauHaMuueckass cucrema. BHyTpeHH:A
JHEprusi TEPMOJUHAMMYECKON CUCTEMBI H

CcnocoObl €€ U3MEHEHUS

KonunuectBo Temnotel u padborta. BuyTpeHHss

QHCPIruAaA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

323

Buael Temonepenayu: TEMIOMPOBOJAHOCTD,
KOHBEKLHS, M3IydeHue. TertoéMKOCTh Tena.
VYienpHass TemI0EMKOCTH BemiecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAAIC

324

3.2.5

3.2.6

[TepBriii 3aKoH TepMoauHaMuku. [IpumeHenue
MIEpPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paguueckass UHTEpIIpeTaLUsL

paboThI Taza

TennoBsle MammHbl. [IpuHIMNBL  AeHCTBUA
TeroBbIX MamuH. [IpeoOpa3zoBaHus sHEpruu
B TemwioBbix  MammHax. KoaddunueHt
nonesHoro  nedctBus  (mamee —  KIIM)

terioBoi MamuHebl. [{ukin Kapro u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B MPUPOJIE.
TermtoBsie JIBUTATEITH. JKOJIOTHYECKHE

HpO6JICMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JIBUTaTelb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHHUK, KOHAUTTUOHCD

3.2.8

[Ipaktrueckue pabotel. I3MepeHue yaenpbHOM

TEIUIOEMKOCTH

33

AT'PET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue n koHaeHcanws. Mcnapenue




u KUIICHHE. VY nenbHas TeII0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMITEPATYpPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHTEIbHAs BIAXXHOCTh

332 Bo3ayxa. HacelienHnslil nap
TBépnoe TEJIO. Kpucrannnueckue u
133 amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
o KpuUCTaJlJIOB. >KI/II[KI/IC KpHUCTaJJIbL.
CoBpeMeHHbIE MaTepHallbl
334 [InaBnenve u KpucCTaUIM3alMs. Y IeNbHAS
o teroTa masienus. Cyoaumanus
3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca
TexHuyeckue YCTpONCTBA: TUTPOMETp U
336 IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUHU
o MOJIy4EHHUsI COBPEMEHHBIX MaTepUalIOB, B TOM
YHUCJIe HAHOMATEePUAJIOB, 1 HAHOTEXHOJIOTHH
13 [IpakTnueckue paboTHI. N3mepenune
S BJIQXKHOCTH BO3/yXa
4 SOJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
A1l DnexTpu3anus Ten. JNeKTpUUecKuil 3apsa. JBa
o BUAA SJICKTPUYCCKUX 3apsa 0B
[IpoBoanMKH, JURJIEKTPUKHU u
4.1.2
MOJYIIPOBOJHUKHA
4.1.3 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa
4.1.4 B3aumopeiictBue 3apsanoB. 3akon Kymnona
4.1 DneKkTpruyeckoe oJie. Hanpsxénnocts
415 3IEKTPUUYECKOTO MOJIA. [Ipunnun
o CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH
3IEKTPUUYECKOTO TOJIS
416 PaGora cumnm  3IEKTPOCTATHYECKOTO  MOJS.
o ITorennuan. PasHOCTE TOTEHITNAIOB
417 HpOBOIIHI/IKI/I U JUSJICKTPUKKU B IMOCTOSAHHOM

JeKTpudeckoM  mone.  Jludnektpuueckas




IIPOHUIIACMOCTDb

DIIEKTPOEMKOCTb. Konnencarop.
4.1.8 OneKTPOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsKEHHOT0 KOHAEHCaTopa
TexHuueckue  ycTpoCTBa:  3JIEKTPOCKOII,
419 JNEKTPOMETP, AJIEKTPOCTATUYECKAs 3allUTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
41,10 [IpakTueckue paboTHI. N3mepenune

SHCKTpOéMKOCTI/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
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
493 DIEKTPUYECKOE COMNPOTUBIIEHUE. Y AEIBbHOE
o COIIPOTHBIICHUE BEIIECTBA
404 [locnenosarensHoOE, napajuiesbHoe,
o CMEIIaHHOE COeIMHEHNE TIPOBOJHUKOB
Pabora snexTpudeckoro Toka. 3akoH J[xoyss
4.2.5
— Jlenna
4.2.6 MOoHOCTb 3IEKTPUUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA TOKA.
o 3akon Oma [Isi  TONHOM  (3aMKHYTO)
anekTpuyeckoit nemnu. Koporkoe 3ambikaHne
DneKTpoHHas MIPOBOJIUMOCTh TBEPIBIX
408 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHUS
o METaJJIOB oT TEMIIepPaTypHI.
CBepxnpoBOIUMOCTb
429 OnekTpuueckuid TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX ITYYKOB
4.2.10 [TonynpoBoaauku. CoOCTBEHHAS U TPUMECHAS




4.2.11

4.2.12

MPOBOJMMOCTh TOJIYTPOBOJHUKOB. CBOMCTBa

p-n nepexona. [lomynpoBoAHUKOBEIE TPUOOPHI

ONEeKTpUYECKUH  TOK B DJIEKTPOJIUTAX.
DneKTpoIuTHYECKas JMCCOLMAaLus.

DneKTpoan3

DIEeKTPUUECKUI TOK B rasax.
CaMOCTOSTEIbHEIN M HECAMOCTOSATEIbHBIN
paspsan. PaznuyHble TUIBI CaMOCTOSITEIHHOTO

pazpsana. Monnus. [1nazma

4.2.13

TexHuueckue  ycCTpoiicTBa: ammepMerp,
BOJIbTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
ANEeKTpOHarpeBaTelbHbIC npuOopHI,
3JEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIN O],
TEPMUCTOPbI u (doTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ AuoA, ralbBaHHUKa

4.2.14

[IpakTnueckue paboThlI. N3yuenne
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

N3mepenne OJIC UCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusieHus. HaOmonenue

AIIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesaa 3JIEMCHTA

IIpoBepsiemble 371eMeHThI COAEPKAHUS

4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. JIEKTPOMATHUTHA A UHAYKOUA
[Tocrosunble MarHuThl. B3aumopercrsue
431 MOCTOSIHHBIX MAarHUTOB
43 MarnutHoe mose. Bekrop MarHuTHOU
nHayKuud.  IlpuHnun  cymepno3unuu.
432 Jlunun MarHuTHOM wuHAYKIUU. KapTuHa

JUHUMA  MarHUTHOM  WHAYKIUMU  TOJS

IIOCTOSAHHBIX MAarHuToOB




MarHuTHOEe TMOJ€ MPOBOJHUKA C TOKOM.
KapTuHa nuHHMI 1ONS JUIMHHOTO MPSIMOTO

IpOBOAHHMKA M 3aMKHYTOI'O KOJIBLEBOI'O

433 NPOBOJHMKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumoelicTBue NpOBOIHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOJyJIb M HalpaBJICHUE
Cuua JlopeHua, €€ MOAyJb U HallpaBJICHUE.
JIBrokeHrne  3apsHKEHHOM — YacTHIBI B
433 OHOPOJHOM MArHMTHOM mone. Pabora
cuiibl JIopeHia
436 SIBneHue ANeKTPOMArHUTHON UHAYKIIMU
437 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/C nnaykuuu. 3aK0H IEKTPOMarHUTHOM
4.3.8 unaykuun dapanes
BuxpeBoe anexrpuueckoe mnose. OJIC
WHIYKIIUU B TIPOBOJHUKE, JBIDKYIIEMCS
439 MOCTYTATEIbHO B OAHOPOJTHOM MAarHUTHOM
oJie
4.3.10 [TpaBuno Jlenna
NHAyKTUBHOCTH. SIBI€HME CAMOMHIYKIIUU.
4.3.11 OJ1C camounaykunu
DHeprusi MAarHUTHOTO TMOJs KaTyIIKH C
43,12
TOKOM
4.3.13 ONEeKTPOMAarHUTHOE I10JI€
TexHuueckue yCTPOMCTBA:  MOCTOSIHHBIC
MAarHHTEHI, AJIEKTPOMATHHUTEHI,
4.3.14
3JIEKTPOBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TI€Ub
[IpakTnueckue paboTHL. N3yuenne
MarHUTHOTO TIOJSi KaTYIIKH C TOKOM.
4.3.15 UccnenoBanme aeWcTBUS  MOCTOSHHOTO

Mar"urTa Ha paMKy ¢ TokoM. MccienoBanue

SABJICHUS 3J'ICKTp0M31"HPITHOI>i HHAYKIOUH




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

Konebarensnass cucrema. CBoOOIHEBIE

kojeOanus. ['apMoHHMueckue KoyieOaHUs.
5.1.1

Ileprion, uacrtora, amiumatyna u  (dasa

KOJIeOaHu M

[IpyxuHHBIH MasTHUK. MaremaTudecKkuin

MasaATHHK

YpaBHEHHE TapMOHUYECKHX KOJICOAHUIA.
5.1.3 Kunemarnueckoe u JTTHAMHYECKOE

OITHCaHKe K0JIe0aTEIbHOr O JABUKCHUA

[IpeBpamenue SHEPTUH pu
rapMoOHMYeCKUXx  KoneOaHusix.  CBs3b
5.14 AMILTATY/]IbI KoseOaHui HCXOIHOMN
BEJIMUMHBI C aMIUTUTYJaMH KosieOaHuil eé

CKOPOCTH U YCKOpPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
5.1 3JIEKTPOMAarHUTHbHIE KoseOaHus B
UACaTbHOM  KOJIEOATENIBEHOM  KOHTYE.
AHanoruss MeXJ1y MEXaHHYeCKUMH U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyina TomcoHa

3akoH COXPAHCHUS SHEPTHUU B HUACAIIBHOM

KoJe0aTeIbHOM KOHTYpe

BoinykeHHBIE MEXaHUYECKUE KOsieOaHusl.
Pe3onanc. Pe3onanchHas KpHUBasl.
BoinyxxneHnbie 3JIEKTPOMarHuTHhIE

KOJICOAaHUS.

[lepemennbiii  Tok.  CHHYCOMAANBHBIN

HepeMeHHBIfI TOK.

MomHocTb [IEPEMEHHOTO TOKa.
5.1.9 AMIUINTYIHOE W ACHCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [IponsBoacTBo, nepenada




52

U MoTpeOieHne >3JIEKTPUUECKON HSHEprUu.
DKOJIOTHYECKUE PUCKHU MPU MPOU3BOACTBE
BJIEKTPUYECKON SHEPIuH. Kynberypa
HCII0JIb30BAHUS AIEKTPOIHEPTUU B

HOBCCHHCBHOfI KHN3HU

5.1.11

TexHudeckue ycTpoicTBa: ceiicmorpad,
BJIEKTPUYECKHUI 3BOHOK, JINHUU

aNeKTponepenad

5.1.12

[Ipaktuueckne pabotel. MccrnemoBanue
3aBUCHMOCTH IEpHOJa MaJbIX KOJIeOaHU
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMeHHOTO TOKa B
ey U3 TMOCIEN0BAaTeNbHO COCAMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTopa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

MexaHnudeckue BOJIHBI, YCIIOBHUS
pactpoctpanenus. [lepuon.  CkopocTh
pactpocTpaHeHHss ¥ JJIMHA  BOJIHBIL

HOHepeLIHI)IC " IpOJO0JIbHBIC BOJTHBI

WnTepdepennus 51 TP paKIus

MCEXaHHNYCCKHUX BOJIH

523

524

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

BricoTta Tona. TemMOp 3Byka

DJIEKTPOMAarHuTHbBIE ~ BOJIHBL. Y CIIOBHS
W3Jy4YECHUS!  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmHuas opuentanusa Bektopos E, B u v

B 3JICKTpoOMar HUTHOI BOJIHE B BaKyyM¢€

5.2.5

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3anus,
mudpakuus, uHTepdepenuus. CropocTb

OJICKTPOMAardiuTHBIX BOJIH

5.2.6

[xana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHbI pagruocCBiA3 U TCICBUIACHUS.




53

5.2.8

5.3.1

Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

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

anTeHHa, tenedon, CBU-neun
OIITHUKA

[IpsAMonnHEHOE pacnpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyd cBeTa

532

533

534

535

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
cera. [loctpoeHne M300paKEeHNUIT B TIOCKOM

3epKase

[Ipenomiienne cBera. 3aKOHBI TMPEIOMIICHUS
CBeTa. AOCOIOTHBII IOKa3areib

MIPEIOMIIEHUS

[omnoe BHYTpPEHHEE OTpa’KEHUE.
[IpenenbHBIl yroa MOJIHOIO BHYTPEHHETO

OTpaKEHUS

Hucnepcuss  cBeta. CIIOXKHBIH  COCTaB

Oenoro cBera. L[Bet

5.3.6

CoOuparoniue M pacceuBarolINe JUH3BI.
Tonkasg nuH3a. DOKYCHOE pACCTOSHHE W
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoenne n300pakeHN B COOMPAFOTIIIX
U pacceuBalmux JuH3ax. Dopmyna
TOHKOM JHWH3BEL. YBEJIMYEeHHE, IaBacMoe

JIMH30H

5.3.7

[Ipenensr NpUMEHMMOCTH T€OMETPUUYECKON

OIITUKHU

5.3.8

WNurepdepentiuss cBera.  KorepeHTHBIE
HWCTOYHHKHU. VYcenoBus HaO01eHUs
MaKCUMYMOB u MUHHMYMOB B
MHTEPPEPEHIIMOHHON KapTHUHE OT JBYX

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




Hudpakuus  cBera.  JludpakuuoHHas
peméTka. YcnoBue HaOMIOJEHUS TIABHBIX
5.3.9 MaKCUMYyMOB npu naJieHun

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPaKIUOHHYIO PEHIETKY

5.3.10 [Tonapuzanus ceera

TexHuyeckue ycTpoicTBa: OYKH, JIyma,

¢doroanmapar, NPOEKUMOHHBIA —ammapar,

5.3.11 MUKPOCKOTI, TEJIECKOII, BOJIOKOHHAS
OTITHKA, T paKIuOHHAS peméTka,
MOJISIPOUT
IIpakTrueckue paboTHI. H3mepenue

nokasareis npenomienus. MccrnenoBanue
53.12
CBOHCTB  W300paXeHWH B  JIMH3aX.

Hab6monenue nucnepcuu ceeta

BJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panuupl IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynatet TEOPUHU
6.1 OTHOCHUTEIILHOCTH: VHBApUAaHTHOCTb
MOAYJA CKOPOCTHM CB€Ta B BaKyyMe,

MNPUHOHUII OTHOCUTCIIBHOCTU OuHIITEHA

6 OTHOCUTENLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHW M COKpalleHue
IUTAHEI
6.3 DHeprus U UMMYIbC CBOOOIHOM YaCTHIIBI

CBsi3b Macchl C JHEpPrued W UMIYIbCOM
6.4 CBOOOJTHOM YaCTHUIIBI. ODHEPTUs TOKOS

CcBOOOIHOI 4aCTHUIIBI

7 KBAHTOBAS ®U3UKA
SJIEMEHTBEI KBAHTOBOI OIITUKU

®otonbl. Popmyna [lnanka cBs3u sHEPrUU
7.1 7.1.1 ¢oroHa ¢ ero yactoTod. ODHeprus u

UMITYJThC (POTOHA

7.1.2 OTkpeiTHE U HccaenoBaHue (Gorodddexra.




7.2

7.1.4
7.1.5

Omertet - A CroneroBa.  3aKkoHBI
dotordpdekra

YpaBHeHue OHHIITEHHA s
dhoTorddekra. «Kpacnas TPaHMIIA
dotordpdexra

Hasnenue ceera. Onwitel [1.H. JIeOGenesa
XHUMUYECKOE ICVCTBUE CBETA
TexHu4yeckue ycTponcTBa: (POTOIIEMEHT,
(dhoTomaryuk, COJIHEYHAas Oarapes,

CBETOaHNO

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopa o muccinenoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaH MOACIb aToOMa

7.2.2

[Toctynater bopa. H3znyuenue u
HOIIOIIEHNE  (OTOHOB TpU  IEepexone
aTromMa C OJHOIO YPOBHSA DJHEPrUHM Ha
npyroi. Buasl criektpoB. CriekTp ypoBHeEM

OHCEPIrur aroMa BOAOpOJaa

7.2.3

7.2.4

Bomnnosrle cBoiicTBa yactull. BOmHBI fe
Bbpoiiss. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Judpakuus dIeKTpOHOB Ha

KpHUCTaax

CronTagHoe U BBIHYXACHHOC H3JTY4YCHHUC.

YcTpoiicTBO U MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuuecknue yCTpOMCTBA: CHEKTPaJbHBIN
aHayu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktnueckne pabGotel. HaOmrogenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HAaOMIONEHUST M PETUCTPAIUU

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE  PAaIMOAKTUBHOCTH.  ONBITHI




Pesepdopna mo ompeneneHuro cocTaBa
pamuoakTuBHOTO  m3nmydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3ydeHus. BrnusHue

PaaAnOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

OTkpplTUE  TPOTOHAa U HEUTpOHAa.

Hyxnonnas mozenp siapa ['eiizenbOepra —
7.3.3

WBanenko. 3apsan snapa. MaccoBoe 4uciio

sapa. M3oTomnsl

Anbda-pacna. DNEeKTPOHHBIN u

MO3UTPOHHBIH  Oera-pacnas. lNamma-
7.3.4
U3JIy4EHUE. 3aKOH  paAMOaKTUBHOIO

pacmaga

OHeprus CBS3M HYKJIOHOB B  fJpe.
7.3.5
SAnepusie cunbl. Jlepekt Maccsl sapa

Snepuble peakuuu. JleleHHE W CUHTE3
7.3.6
anep

Snepusiit peakTop. TepmosnepHbIit

cuHte3. [IpoOnembl M  NEPCHEKTUBBI
7.3.7

SIEPHOM  DHEPreTUKHU.  ODKOJIOTHUYECKUE

ACIICKThI smepHoﬁ SHEPICTUKHU

OnemeHTapHble  yacTUlbl.  OTKpbITHE
7.3.8 MO3UTPOHA. DyH/IaMEHTAJIbHbIE

B3aUMOIEHCTBUSA

TexHuuyeckue  yCTpoiCTBa:  JO3UMETD,
7.3.9 Kamepa BuibcoHa, sAIepHBIM peakTop,

aToMHas 6oM0a
[Mpaktnyeckne pabotel. McciaemoBanue
7.3.10 TPEKOB YaCTHUI] (o TOTOBBIM
¢dotorpadusim)
DJIEMEHTHI ACTPOOU3UKU

Bun 3Bé3mHoro Heba. Co3Be3nmus, SpKHe

8.1
3BE31IBI, IIAHETHI, UX BUAMMOE JIBIIKEHUE

ConHeuHass cucreMa. IlmaHeTel 3eMHOU
8.2

TPYIIIIBI. IImaneThI-ruralnThl u nux




8.3

CIIYTHUKH, KapJIHUKOBBIC IIJIAHCTHI. Mamgie

testa COTHEYHON CUCTEMBI

Coname, ¢ortochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIa U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTh, PaJHyC, TeMIlepaTypa,
HX B3alMOCBSI3b. Jlmarpamma
«CTIEKTPATBHBIA  KJacC — CBETUMOCTHY.
3Bé3npI  IVIABHOH  ITOC/IENOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHUMOCTBY» IS

3BE3] TJIaBHOM oCJIACA0BAaTCIIBHOCTHU

8.6

Bnyrpennee CTpOCHUE 3BE3.

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

OTaIbl )KU3HHU 3BE3]

8.7

8.8

Mineynsii  Ilyre — Hama I'anmakrtuka.
CnupanbHasgs  crpyktypa  [amaktukw,
pacmpeneiieHne 3BE31, rasa M IBUIM.
[lonoxxenne wu paBwkenne ConHLa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI | aJlTaKTUKHA

Tuner ramaxtuk. Paguoranaktuku H

KBa3apbl. YEpHBIE ABIPHI B Apax raJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoH XaOb6na. Pa3zberanue ranakTuK.
Bospact u paguyc BceneHHol, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usiyueHue

8.10

MacmtabHast ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménubsie mpoOiembl

aACTPOHOMHHU




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

» ®usuka. 10 knacc. Msxumes I'.4., bByxosues b.b., Corckuit H.H.; nox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iectBo «M31aTenscTBO
«IIpocsemenue»

» ®uszuka. 11 knacc. Makumes I'.41., byxosues b.b., Hapyrun B.M.; nox
penakiueit [TapdpentreBoii H.A. AkunmonepHoe o61iecTBo «M31aTenscTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






