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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHONH paboueil mporpaMmbl BOCIHTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (DU3HMKHU: JIMYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IJIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (pM3MKHU Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e coiepkanue yueoHoro npeamera «dusnkay mo rogaM oOy4eHHUs.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3UYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUH UMH Y4€OHBIX UCCIIEJOBAHUA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU TTPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (hU3MUeckue Teopuu ((popMHUpPOBAHUE MPEACTABICHHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJCTaBICHUSX O TMPUPOJE, TpaHMIIAX
MPUMEHUMOCTH TEOPUH, JMJIg OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJIICHUNA U
TIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB H JIA0OPAaTOPHBIX padoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOIIECCa HCXONd U3 OCOOCHHOCTEW TUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJENAETCS PEUNIEHUIO PACYETHBIX M KAuE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETpUpYys 3HAHUS W3
pa3HbBIX pa3ne’noB. /[ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k wMarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHeTre (QU3UKU JOJIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
NPUHITITIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBAET IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHHE I YYCHHYECKHX TMPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e popMupoBaHuEe HHTEpECa M CTPEMIICHHS OOYYalOIIMUXCS K HAydHOMY
W3YYCHUIO TPUPOJIbI, Pa3BUTHE WX HHTEJUICKTYyaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE TIPEJCTABICHUI O HAYYHOM METOJC IMO3HAHUSA M (POpMHUpPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

o hopMHUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3YYCHHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIIbHBIX 3aKOHOB (DPM3HKH;

e popMUpOBaHHE YMEHUW OOBSICHATH SIBJICHUS C  HMCIOJIb30BAaHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e popMHUpOBaHUE TIPEACTABICHHA O pONM (U3MKU JUISI PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX Lene 00ecreynBaeTCsl pelieHneM CIeIyIoMnX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e IPUOOPETEHNE CUCTEMBI 3HAHUM 00 00X (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHSIX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKH;

e popMUpOBaHHME YMEHUW TPUMEHATh TEOPETHUECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B MPUPOAEC U IS NPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

¢ OCBOCHHE CIOCOOOB pEHIeHUs pPa3jIu4HbIX 3aJad C SBHO 3aJJaHHOM
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3faHue Gu3NIecKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJ1a4H;

e IOHUMaHHE (PU3NYECKMX OCHOB U MPHUHIMIIOB JCHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHHS HA OKPYKAIOIIYIO
cpeny;

* OBJIAJICHUE METOJaMH CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS M IPOBEIACHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHUE YCJIIOBHM [JIsl pa3BUTUS YMEHUH NPOEKTHO-HUCCIEA0BATENIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YpOBHE CpEIHEro OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
IPAKTUYECKUX paboT SBISETCS PEKOMEHJOBaHHBIM, YYWUTEIb [ENaeT BbIOOD
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Poib 53KcepuMeHTa W TEOPUM B TMPOIECCE TMO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto duzuku B GOpMUPOBAHWK COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsSMOJIMHEWHOe IBwkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C MOCTOSHHOM 110 MOAYJIFO CKOPOCTBHIO. YTJI0Basi CKOPOCTh, JJUHEHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogens cucteMbl OTCUETa, WILTIOCTPAIUS KMHEMATHUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHHE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUS TBEPAOTO Te1a. BBl paBHOBECHSL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HccnepoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeEJIAa, HMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi »Hepruss MarepuaibHOW TOuku. Teopema 00 HU3MEHEHUH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MECHEHUEM MEXAHUYECKOW SHEPrUM CUCTEMBI TEJN.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

WccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXaHUUYECKOW IHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysua. Xapaktep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOHMCTBA M MNPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3mMeHeHus. KonmnuecTBo TermnoTsl 1 pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHOM Tiporiecce. [lepBhIii 3aKOH TEPMOJIWHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBHIX MamuHax. Koda(p@uIMeHT Mmoie3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOIUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpeHHEN SHEPIUM (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckrue yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzauus Tel. OJEKTpUYECKWil 3apsn. JlBa BHIA SIEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUHA AIEKTPUUECKUX Mojed. JIMHUM HanpsKEHHOCTH 3JIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHncarop. DIeKTpOEMKOCTh MIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [omynmpoBoIHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



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

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: amIepMeTp,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHU.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHUIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHWEe CUCTEMbl ypaBHEHUH, JuHEHHas (QyHKLMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XKUAKOCTEH WU



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, NOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHWUKA C TOKOM. KapThHa JWMHUNA WHIYKIIAU
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib M HallpaBlieHUE. [[BUKEHHUE 3apsSyKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe ToJsie. OJIEKTPOJBIXKYIAsA CUJIa HHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTHU WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmMHble KOJ1€0aHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruy NPy TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KojiebaHusx. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

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

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUH 3JIEKTpONEpe1ay.

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
peoMIICHUE, MOJSIpU3alus, AMPPaKIns, UHTEpPEepeHIus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYEeCKas cwia TOHKOW JuH3bL [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpBHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[ToydyeHune cexkTpa ¢ mMOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaea 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHUTEIBLHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAIICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEprun (HOTOHA C €r0 YACTOTON. DHEPrust
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKkue yCTpONCTBa M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynspHo-BoIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30tormsl.

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

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGnemMbl W TEpPCIEKTHBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHU4ecKue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjieMeHTBI ACTPOHOMMHU M ACTPOPUZNKHU

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

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€3/1. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonuu CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOM c(epax NesTeIbHOCTH YEIO0BEKa, POJib U MECTO (PUBHKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBbIE C M3yYEHHEM METOAOB HAay4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMPUPOJE, KoJieOaTeIbHBIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
obOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTh JOCTIKECHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTbITAa W OTBITA JESTEILHOCTH B IMPOIIECCE pPeaiM3allii OCHOBHBIX HaIlpaBJICHUMN
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATIbHBIMH MHCTUTYTAaMU B COOTBETCTBUU C
X QYHKIIUSAMU U Ha3HAUCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K Pa3Nu4HbIM cdepaM NpodhecCHOHATBHON esSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
($bu3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTh B IIPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OopMyJIHpOBAaTH W aKTyaIM3upoBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESTEIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAllUY, MPEoOpPa30BaHUI0 W MPUMEHEHHIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh NapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHCJIE TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPeJIaraTh OPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBIIATH IOMUCK, aHAJIU3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHadeHHsI MHPOPMAIIUHU U LIEJICBON ayJUTOPUH, BEIOUPAsi ONTUMAJIHHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HUCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

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

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBL,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHIH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3MKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BJaJeTh HAaBBIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBHM M MBICIUTENbHBIX NPOLECCOB, UX PE3YJbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
no ¢GuU3MKEe IS YPOBHS CPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MIPOSBIIATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOMICH CTPEMIICHUE K JOCTIKCHHIO IIEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M COTICPEIKUBAHHMIO;

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

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUArOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UUECKUX MOJIEICH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJICaJbHbBIN a3, MOACIU CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacro3HaBath (pu3nUecKue sBIeHUs (TPOIECChl) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, WHEPIUS,
B3auMoieicTBue Ten, auddy3us, OPOYHOBCKOE ABMKEHUE, CTPOCHUE JKUJIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApCHHE, KOHJICHCAIIMS, TUIABJICHUE, KPUCTAILIM3AIMs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEprus, MOTEHIUAIbHAS SHEPIusi, MEXaHW4YecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBHKEHUS MOJIEKYJ, CPEIHEKBAApaTUIHAS
CKOPOCTb MOJICKYJI, KOJHWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, pabora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

ONUCBHIBAaTh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKHE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONMHWCAHWHM TPABWIBHO TPaKTOBAaTh (PU3WYECKUN CMBICT HCIOIh3YyEMBbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEN KMHETUUYECKOW PHEPTrUM TETUIOBOTO JBUKEHUSI MOJICKYJI C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpw >TOM pasidyarh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHU, MPU 3ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHs U HCIOJIb30BaThb W3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOTYYECHHOW 3aBUCUMOCTU (PU3MYECKUX BEIUYHH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESTEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JIaOOpaTOPHOTO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3UUecKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEoOXOouMbIe ISl €€ pelleHus, NMPOBOJUTH PAcU€Thl M OLIEHUWBATh PEATbHOCTh
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PAaCCYXJACHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHEC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YYEOHOUW U HAay4YHO-TIONMYJIIPHON MHGOPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTy9aeMyt0 HH()OPMAIINIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OO0pAIEHUH C MPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYMMbl, PALMOHAIBHO paCHpeeisTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIONINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYECHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsiji, JICKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYyIIKW, HEPrUsl SJEKTPUYECKOTO0 M MArHUTHOTO IMOJeH, MepuoJ M 4YacToTra
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAYEHUS M EAUHUIIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMITYJILC (POTOHA, MEPUOJI TIOTypaciaia, SHEPTHsl CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEUHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pachajia, Mpu 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

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

CTPOUTh U OIKMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX W3MEPEHUI: TPU 3TOM
dbopmynmupoBaTh TpobiieMy/3amady H THIOTE3y Yy4eOHOro SKCICPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, I€JIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (DU3MYECKOW MOJEINbIO,
UCIIOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaUeHUs (PU3NUECKON BETMYUHBL

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCykJCHUH C ONOpON Ha H3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS y4€OHOW M HAyYHO-TIONMYJISIPHOM MH(pOpMalUy, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA WX O€30MaCHOTO MCTOIB30BAHUS B MOBCEIHEBHON
KU3HU;

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

UCIIONIb30BaTh TEOPETUYECKUE 3HAHWS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpymnme ¢ BBHINOJHEHHEM pPAa3IMYHBIX COIMANBHBIX POJCH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIie
Ne /i P Konrtpoasnbie | IIpakruueckue (mudpp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM bubnnoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexa [JOK

da3oBbIe Nepexoabl

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



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

Hroro no pazaeny

24

Paznea 4. 3JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 DIeKTpOCTATHIA 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN 3JIEKTpUYECKHU TOK. TOKH B bubnnoreka [HOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne /i P Kontpoannbie | IIpakruueckue (1udpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
11 MarauTHoe nosie. DIeKTPOMarHuTHas 11 1 3 bubnuorexa [JOK
' VHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHu4ecKHe U JIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
59 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cIeIIUATBHON TEOPUHU 4 1 bubnuotexa [JOK
OTHOCUTEIILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKHU 6 bubmorexa [JOK

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



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

bu6mmoreka [IOK
4.2 Crpochue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE A7pO > https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 E;:S;;I;T:;si)(};[r(zlli £41c07¢
Hroro no pasneny 7
Pa3nea 6. OBOBLIAIOHIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHKE 4 E;IESHE;T:;Z?rOu}i £41007¢
Hroro no pasneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydeHnusi | odpa3oBaTesibHbIE
padoThI padoThI
pecypchl
®dusuka — HayKa O IPUPOJE.
1 Hayunsie MeT(})]K bl HofHapHI/m 1 bubmmorexa LIOK
i g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEero MUpa
Posb 1 MecTo ¢uzuku B
5 (OopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [IOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHn4eckoe JIBUKEHUE.
OTHOCHTEIFHOCTHh MEXaHHYECKOTO bubmuorexa [JOK
3 1
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMepHOE npsiMONMHENHOE 1 bubnuoreka [IOK
JBHKCHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NIPSIMOIIMHEWHOE bubnuoreka [IOK
5 1
JBHKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOoniHOe majeHne. Y CKopeHue 1 bubnuorexa [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.
7 JIBr>keHre MaTepualibHOM TOUKH T10 1 bubmmorexa [OK
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHOCTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuina. Ilpunuun

9 Cymnepro3uiiuu cuii. Bropoi 3akox bubmmorexa [JOK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
HproTOHa U1l MarepuanbHOM TOUKH
Tperuii 3akoH HeroToHa 11t bubnuoreka [IOK

10
MaTEepUAIIBHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TspkecTu. [lepBas kocMuueckas bubmmorexa [JOK

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

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadduiment Tpenus.

13 Cuna cgn OTHBJIef?Hq:I npu BI/I)P;(eHI/II/I bubmorexa LHOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU ra3e
[TocTynarensHO€E U BpallareabHOE

14 JBUKEHHE a0COIIOTHO TBEPOTO Tea. bu6mmoreka [IOK
MowmeHnT cuibl. 11nedo cunel. Yemosus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO Tela
HMMiynbsc MaTepUalbHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE 1BU)KEHHE
PaboTta 1 MOIITHOCTH CHJIBL.

16 Kunerndeckas s3Heprus MaTepuaibHOW bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [loTeHumanbHas SHEPTUsL. bu6mmoreka [JOK



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

[ToreHuuanbHas SHEPTUS YIPYTO
ne(OpMUPOBAHHON MPY>KUHBIL.
[TorenuuanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTU 3eMITU

https://m.edsoo.ru/ff0c461a

18

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBs3b paboThI
HETIOTCHIIUAIBHBIX CHJI C U3MEHECHHEM
MEXaHUYECKOW YHEPTUU CHCTEMBI TEJI.
3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPrUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
W3MCHECHUEM MEXaHUYCCKON SHEPTUH
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO JKI'yTa

20

KonTponbhas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpAHEHUS B MEXaHHUKE»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu. bpoyHoBCKoe
neuxenue. udpoysus

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YACTUL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
Y TBEPIBIX TEI

23

Macca MOJICKYII. Komuuecto
BemecTBa. IlocTossHHas ABora,upo

24

TemoBoe paBHOBecue. TemnepaTtypa



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

u e€ usMmepenue. [llkana Temneparyp
Lenscus

W neanpusii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcoutoTHas TeMIiepaTypa Kak Mmepa
26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH JlambToHa. ["a30BBIC 3aKOHBI
JlaGopaTopHnas pabota
28 «HMccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMH COCTOSHUS
pa3peKEHHOT0 Ta3ay
29 N3omnporiecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpadguyecKoe npeICTaBICHNE https://m.edsoo.ru/ff0c570e
BuyTpeHnHss 3Heprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3MeHenus. KonmdaectBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO UJI€aTFHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenbHas TEMI0EMKOCTh BEILIECTBA.
32 KonmgecTBo TEIIOTHI pH bubmmorexa [JOK
. https://m.edsoo0.ru/ff0c5c36
Teruionepenave. AauadaTHbIN mpoiecc
33 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubnuorexa [IOK

IMPUMCHCHHUEC K U30IIpoucccamM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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HeoOpatumocTs npoiieccoB B

34 npupojie. Bropoii 3akoH bubmmorexa [JOK
PHPOAC. P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Mpunuun neiictus u KI1J[ TeroBoit bubmuorexa [JOK
MalllWHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/{
37 DKOJOoru4ecKue MpooIeMbl
TEIUIOHEPTETHKU
38 Ob6o06maromuit ypok «MosnekynspHas bubnnorexa [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI) https://m.edsoo0.ru/ff0c6938
KonTponbHas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
YIIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpazoBaHue U KOHIEHCALIMSL. bubnnorexa [HOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
AOcCoIoTHAsI U OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
Ayxa. HI https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramimueckue u
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnmnorexa [JOK
CBOWCTB KpucTalioB. Kuakue https://m.edsoo.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[TnaBiieHne ¥ KPUCTATUTA3AIIHS.
43 VY enbHas TEIUIoTa IUIaBICHUS bubmmorexa [JOK
A ) https://m.edsoo.ru/ff0c6708
CyO6numarus
44 YpaBHEHHE TEIUTOBOTO OaslaHca bubmmorexa [JOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
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DIeKTpu3aius Tea. DIESKTPUICCKUI

45 3apsia. J{Ba BUIa SJIEKTPUYECKHUX bubmorexa LOK
AL A P https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOAHUKH, TUDICKTPUKU U
46 ncf)n OBOJIHUKH 3aK(1;)H COXpaHEeHUs buGnnorexa LIOK
YHpOBOA ) p https://m.edsoo.ru/ff0c6bcc
AJICKTPUIECKOTO 3apsiia
B3aumoneiictBue 3apsa10B. 3aKOH
47 Kynona. TodeyHEBIN diIeKTpUUCCKUN bubnnorexa LIOK
Y ’ P https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpsisk€HHOCTB IEKTPUYECKOrO
48 nosi. [IpuHnun cyneprno3unuu bubnnorexa [HJOK
ANEKTPUYECKUX TTonel. JInnum https://m.edsoo.ru/ff0c6df2
HANPs)KEHHOCTHU
Pabota cuit aneKTpocTaTH4ecKoro
49 osta. Ilorernman. Pasuocts bubnmorexa LHOK
’ ’ https://m.edsoo.ru/ff0c6f00
[IOTEHIMAJIOB
ITpOBOMHUKHA U JTAIEKTPUKH B
50 BJIIZDKT OCTaTI/I‘{eiKOM HOIJ)'IC bubmmorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DaexrpoéMrocTs. KoHmeHncaro
P A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOr 0 bubmmorexa LOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlabGoparopnas pabota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaropa”
54 [TpuHIUMIT NENCTBUSA U IPUMEHEHUE

KOHACHCATOPOB, KOITMPOBAJIBHOT'O



https://m.edsoo.ru/ff0c6bcc
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amnmnapara, CTpyWHOTO IpUHTEpA.
DneKTpocTaTHuecKas 3alluTa.
3azemileHue EeKTPOpruOOpOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.

55 Cwia Toka. Hampsbxenue.
Conportusnenue. 3akon Oma jist
y4acTKa Ienu
[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIAaHHOE COETUHEHUE Eub 10K
noOInoTEKa
56 IpoBoaHUKOB. JlaboparopHast padora 0.5
POBOA patop p https://m.edsoo.ru/ffOc74f0
«M3yueHne cMemaHHOro COeIMHEHUS
pE3UCTOPOBY»
57 PaboTta 1 MOITHOCTB ANIEKTPUIECKOTO bubnuorexa [JOK
ToKa. 3akoH Jlxoyinsa-Jlenua https://m.edsoo.ru/ffOc7838
3axon OMa 1715 TOJTHOM (3aMKHYTOM)
aJIeKTpUUecKoi nenu. Koporkoe
P P bu6mmoreka [IOK
58 3aMblkaHue. JlaboparopHas pabota 0.5
https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/IC nctounnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHHUSI
Pesepsurblii ypok. KonrponbHast
59 a6o?ra 1o TZfde "SHeKTpo nHaMuka" / bubmmorexa [TOK
p . pos https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas npoepouHas pabota
O0oO0maromuit ypox
60 «IIIEKTPO HHaN}IIEKa» / Beepoccuiickast bubmmorexa [TOK
pol p https://m.edsoo.ru/ff0c88be
poBepouHas pabora
61 DJIeKTPOHHAS TIPOBOIUMOCTH TBEPIBIX

METaI0B. 3aBUCHMOCTD



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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COIMPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKUM TOK B BaKyyMe.

62 . 1
CBoiicTBa 3JEKTPOHHBIX MTYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U

63 IpuMecHas poBoauMocTs. CBoiicTBa 1 bubnuoreka [IOK
p—~n-niepexona. I1osynpoBoIHUKOBEIE https://m.edsoo.ru/ffOc84ae
puOOpbI
DNEeKTPUYECKUN TOK B paCTBOPAX H

64 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DNEeKTpUYECKUH TOK B Ta3ax.

65 CamocTosTebHBIN U 1 bubnuorexa [JOK
HECAaMOCTOSTENbHBIN pa3psa. MonHus. https://m.edsoo.ru/ff0c84ae
IInazma
DneKkTpuuecKue mpuodopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH
KonTponbhas pabota no teme

67 «Qnekrpocraruka. [locTosHHBII 1 bubnnorexka [JOK
ANEeKTpUYeCcKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cperax»

68 PesepBHbIil ypok. O600aronuii ypox 1 bu6mmoreka [JOK
o temam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I1O 68

[TPO'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoxka Konrtpossbnbie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
[TocTostHHBIE MATHUTHI U X

1 B3auMo/ieiicTBue. MarHuTHOE ToJI€. 1 bubnuotexa [JOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OnbIT Opcreaa. 1 bu6nuoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHast pabora «/3yuenue 1 1 bubnmnoreka [HOK
MAarHUTHOTO IO KaTYILIKU ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS HA
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlabopaTopHas pabota 1 1 bubnmnoreka [JOK
«HccnenoBannue 1eUCTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBUKYIIYIOCS 3apsKEHHYIO YacTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGota cuiib https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnekTpomMarauTHas HHAyKIus. [loTok 1
BEKTOpa MarHuTHOM uHAyKIuu. 3/1C



https://m.edsoo.ru/ff0c9778
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WHIYKIIUA. 3aKOH JJICKTPOMarHUTHOM
unaykiuu dapanes

JIaboparopHast pabota
«HccnenoBanue IBiacHUA
AJIEKTPOMArHUTHON MHYKIIUN))

bubnunoreka LIOK
https://m.edsoo.ru/ff0cals0

NunykTuBHOCTB. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKIUH.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE IoJie

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

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JJIEKTPOABUTATEINb,
YCKOPHUTEIIN JIEMEHTapHbIX YaCTHIL,
MHIYKIIMOHHAs II€Yb

10

O6006maronuii ypok «MarautHoe
I10JI€C. SHCKTPOMaFHI/ITHaf[ UHIAYKOUS)

bubmnoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbnas pabora no teme
«MarHuTtHOE 1oJie.
3J'ICKTpOMaFHI/ITHa$I UHAYKOUS»

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHeprun

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JAJIMHBI HUTU M MacChl TPy3a»



https://m.edsoo.ru/ff0ca150
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14

Konebarenbubiii koHTYp. CBOOOIHBIE
3JICKTPOMAarHUTHBIC KOJIcOaHUs B
UJCAIbHOM K0JieOaTeIbHOM KOHTYpE.
AHAJIOTHS MEXKIYy MEXaHHUCCKUMHU U
ANEKTPOMArHUTHBIMH KOJIEOaHUSIMU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHa. 3akoH
COXPAHEHHUS SHEPTUU B UJICATBHOM
KoJ1e0aTeIbHOM KOHTYpE

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

16

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCcKHe Konebanus. Pe3onanc.
BbIHYXIeHHBIE 3JICKTPOMAarHUTHBIC
KosaeOanus

bubnuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbiii Tok. CHHYCOMIAIBHBIN
MEpPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYJIHOE U
JICWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsHKEHUS

bubnuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoactso,
nepeaaya v norpedieHue
JIEKTPUYECKON IHEPTUU

19

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4eCKHe PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus



https://m.edsoo.ru/ff0cb820
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OJICKTPOSHEPI U B HOBCCI[HCBHOI‘/'I
KHU3HU

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [lepuon. Ckopocth

bubnunoreka LIOK

21
pacnpoCTpaHEHHUs U JJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJeKTpOMarHuTHbIE BOJIHBI, X
23 cBoiicTBa u ckopoctk. [lkana bubamorexa LOK
p ' https://m.edsoo.ru/ffOccfe
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIIBI paUOCBSI3U U
24 TeneBuneHus. Pazsurue cpeacts
cBA3u. Paguonokanus
o5 KontponbHas padota «Konebanus u bubnmnoreka [HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJJHOPOJIHOM Cpejie. bubnmnoreka [JOK
Toueynslil UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeTa. 3aKOHbI OTPAXKEHHUS
27 cgeta. [locTpoenue nzodpaxkeHuii B bubmmorexa [TOK
' P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
IIpenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxeHnue. lIpenenbHblil bu6muoreka [IOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaKEHHUS
29 JIaGoparopHas pabota «3mepenue bubmuoteka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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IIOKa3aTeiid MPECJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ffOcd67a

JIunzsl. [locTpoenue n3odpaxkeHuil B

30 muH3e. Dopmyrna TOHKOM JTUH3EI bubmorexa [IOK
F OPMY ' https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JTUH3bI
JIaboparopHast pabota
31 «HccnenoBanue CBOWCTB
M300pakeH B JIMH3AX»
Hucnepcus ceera. CI0XHBIA COCTaB
32 6enoro ceera. LIer. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Wutepdepennms cera. Audpaxius bubnuoreka [OK
ceta. [ludpakimonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnmnoreka [HOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue MpuOOPHI U yCTPOMCTBA U
yCIOBUS MX 0€30MacCHOr0 MPUMEHEHUs
I'paHUIIEI MPUMEHUMOCTH
36 KJaccuyeckor Mexanuku. [loctymarst bubnuotexa [JOK
CIIELIMaTIbHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCUTENbHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3ameJieHre BpEMEHHU U COKpaIlEHUE bubmorexa [JOK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
DOHeprust U UMIYJIbC PETATUBUCTCKON
38 gacTullpl. CBS3b MacChl ¢ SJHEPTUEH U bubmorexa I[JOK
) https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl TOKOS
39 KonTposnbHas padota «OnTuka. bubmmoreka [JOK
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OCHOBBI crielMaIbHON TEOPUHU
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otounbl. opmyna [Inanka. Dueprus

bubnunoreka LIOK

40
Y UMITYJIbC (OTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKa
41 . A.T.
porospdexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHb! poTorddekra. YpaBHEHUE
42 BﬁHmTegﬂa Ji)[(b(i)OTOB(l)(Il))eKTa bubmmorexa LOK
. ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
Jasnenue cBera. Onbitsl [1. H.
43 JleGeneBa. XuMuueckoe JeicTBHE bubmmorexa [IOK
ACBd. A https://m.edso0o.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
($oTORIEMEHT, POTOAATUNK,
coJIHEeUHas ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubmmorexa [JOK
KBAHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma TomcoHna. ONBITHI
46 Pesepdopna no paccesHuro o-yactu bubnrorera LHOK
pYOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bubnunorexa LIOK
47 I1 b
OCTyTIaTRt bopa https://m.edsoo.ru/ff0d0afa
W3nydenue u noriomieHue GOTOHOB
48 II I/I}ll:lqe eX0/Ie aTOMEIlH co H(ibro OBHSI bubmorexa [JOK
P pexon . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTUU Ha OpyToi. Buipl criekTpoB
49 BonnoBrle cBolicTBa yacTull. BoaHb! bu6nunorexa LIOK
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ne bpoiina. KopnyckynspHo-BOJIHOBOK
nyanu3M. CIOHTaHHOE U
BBIHYXJCHHOE U3Ty4YCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpesnenenuto cocraBa
PaZMOAaKTUBHOTO U3TyUYCHUS

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

51

CgoiicTBa anb(a-, 6era-, ramma-
u3nydyeHus. BinusHue
PaJMOaKTUBHOCTH HA YKUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Ansda-pacnan.
DJEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3nydeHue

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B sJIpE.
Snepubie peakuuu. AnepHbliid
peaktop. [Ipobrembl, MepCIEKTUBHI,
JKOJIOTUYECKHUE ACTIEKTHI IAEPHON
JSHEPreTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DOneMeHTapHble yacTullbl. OTKpbITHE
Mo3uTpoHa. MeTobl HAOMIOACHUS U
pErucTpalyy 3JIEMEHTAPHBIX YAaCTHLI.
Kpyrnsiii cton «®yHaameHTaabHbIe
B3auMOJIeUCTBUSA. EQMHCTBO
(hbU3UYIECKOM KApTUHBI MUPaY

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTHS ACTPOHOMUMU.
[IpukiiagHoe 1 MUPOBO33PEHYECKOE
3HaYeHUe acTpOHOMUHU. Bun
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3BE3nHOTO HEOa. Co3Be3nus, IpKUe
3BE3/1bI, IIJIAHETHI, UX BUIUMOE
nBkenre. CojIHEUHAs cucTeMa

56

Comnre. ConHeyHas akTUBHOCTb.
Uctounuk sneprun ConHIa u 3BE3]1

57

3BE3bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/bI [JITABHOM
MOCJIEN0BAaTENbHOCTH. BHYTpeHHEE
ctpoenue 3B€31. COBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sBonmonnu CoHIa U 3BE371

58

Muneunsii [Iyte — Hama ["anaktuka.
[Tonoxenue n auxenue ConaHua B
l'anaktuxke. 'anaktuku. YE€pHbIe TBIPHI
B s/Ipax rajJakTHK

59

Bcenennas. Pa3z0oeranue rajJakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe usnyuenue.
MertaranakTuka

60

HepemeHHHe HpO6J’ICMH ACTPOHOMHUU

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMUU U acTPOPU3IUKN»

62

O6o06uaromuit ypok. Ponb dpuzuku u
aACTPOHOMHUHU B YKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YelioBeKa

63

O6o0maromuii ypok. Poms u mecto




(U3HUKN U aCTPOHOMHH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

64

O6o6mmaromuii ypok. Pois
¢busnueckoit Teopun B GOpMUPOBAHUH
MpEACTABICHUH 0 PU3NUIECKOM
KapTUHE MHpa

65

Ob6o06maromuit ypok. Mecto
¢u3nvecKoil KapTHHBI MUpa B 001IeM
psly COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX MIPEICTABICHUN O IPUPOJIE

66

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAasE MHIYKIIHS

67

Pesepubiit ypok. Ontuka. OCHOBBI
CIELAJIbHON TEOpUHU
OTHOCHUTEJIbHOCTH

68

Pesepnsiii ypok. KBantoBas dusuka.
DneMeHThl aCTPOHOMUU U
acTpopU3UKH

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

10.1

JleMOHCTpHpOBAaTh Ha TMpHUMEpax polb W MecTo (U3MKH B
(hopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKOMN AESITEIIbHOCTH

moaen

10.2

Y4UTHIBaTh TPAHUIBI IPUMEHEHUS U3YyYEHHBIX (PU3UYECKUX MOJEINeH:
MarepuaibHash TOYKA, WHEpIMAIbHAs CHUCTeMa OTCYETa, aOCOIIOTHO
TBEPI0€ TEJ0, UACAIBHBINA T'a3; MOJAEIN CTPOCHUSI Ta30B, KUIAKOCTEH U
TBEPABIX TEJ, TOYEUHBIM SJICKTPUUECKUW 3apsi — MpPU pPElIeHUU

(1)I/I3I/I‘IeCKI/IX 3aJga4

10.3

PacnoznaBate usnyeckue siBiaeHHs (Ipolecchl) U OOBACHITH UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISPHO-KUHETHYECKON Teopuu
CTPOCHHUS BEIIeCTBA H  DJCKTPOJWHAMHKH: pAaBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JIBMDKCHHE, CBOOOJHOE IaJ[eHUe
Ted, JABWKEHHE MO OKPY)XKHOCTH, WHEpIUs, B3aUMOJCIHCTBUE Te;
mupdysusi, OpPOYHOBCKOE JBMIKEHHE, CTPOCHHE IKHUAKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe oObEéMa Tel Tpu  HarpeBaHUU
(oxJaxaeHnu), TEIJIOBOE paBHOBECHE, HCIMApeHUe, KOHJCHCAIHS,
MJaBJI€HUE, KpUCTAJUIM3allus, KWUIIEHHe, BJIAXKHOCTh BO3IyXa,
MOBBIIICHNUE JABJICHHS ra3a MPU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXIy TapaMeTpaMH COCTOSIHHS Ta3a B H30Mpoleccax;

OJICKTPpU3alusA TCI, BSaHMOHeﬁCTBHe 3apAaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHUE, HCHOJIb3ys (U3HUecKue
BEJIMYUHBL: KOOPIHWHATA, IIyTh, MEPEMELIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tella, CWIa, WMIYIbC Tella, KUHETUYECKas DHEpPIrus,
MOTEHIMaJbHasE OSHEprus, MeXaHudeckas paboTa, MexaHH4yecKas
MOIIIHOCTb; IIPU OMMCAaHUH NPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICI
UCIOJb3yEMBIX BEIMYMH, MX OOO3HAUeHWs] M EIWHUIbI, HaXOIUTh
(opMyIIbI, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEITHMUUHY C JIPYTHMMHU

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€l U TEIJIOBLIC




SBJICHUS, MCNOJIb3ys (U3NYECKUE BEIMYMHBL: JaBJIEHUE Tasa,
TEeMIlepaTypa, CpEIHsAs KHUHETUYECKas DSHEpPrusi XaoTHYECKOIo
JBIKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4Has CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOTHI, BHYTpPEHHss dHeprus, pabora Ta3a,
KO3(G(UIUEHT TMO0JEe3HOro JeHCTBUS TEMJIOBOIO JBUIaTeNs; IpU
ONMCaHUuU MIPaBUIILHO TPaKTOBATh ¢buznueckuit CMBICII
HCIIONb3YEMBIX BEIMYMH, UX OOO3HAUEHMS] U E€IUHUIbl, HAXOJIUTh
(opMyJibl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMU

BCIIMYHUHAM

10.6

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
ANEKTPUYECKUE  SIBICHUS  (TPOLIECCHI), HCIONB3Ys  (HU3UUYECKHe
BEJIMYMHBI: QJIEKTPUYECKUM  3apsf, JJEKTPUYECKOE  TOJIE,
HanpspKEHHOCTh  IMOJIA, IOTEHIMaJl, Pa3HOCTb MOTEHLMAJIOB; IIpU
OMMCAaHUU MPABWIBHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OO0O3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIWYHHY C JAPYTUMH

BCIN4YMNHaMUN

10.7

aHAIM3UPOBaTh (U3NYECKUE TMPOLECChl U  SIBJICHHUSA, HCIOJIb3YS
(u3nyecKkre 3aKOHbI ¥ MIPUHIIMIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u |1l 3akonsl HbhroTOHA, 3aKOH COXpaHEHHMs] MEXaHWYECKOM SHEpIuH,
3aKOH COXPaHEHMsI UMITyJIbCa, IPUHLHUI CYNEPHO3UINH CUJI, TPUHIIUIT
paBHONpaBUsS HMHEPLUUATBHBIX CUCTEM  OTCU€Ta; MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHUS BELIECTBA, a30BBbIE 3aKOHBI, CBS3b
CpeIHEN KWHETMYECKON DHEPIruU TEIUIOBOTO IBMXKEHMSI MOJIEKYN C
aOCOJIIOTHOM TEMIIepaTypoi, MEepBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHHUs DJJIEKTPUUYECKOro 3apsiia, 3akoH KysnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCKOoe

BBIPAKCHUC U YCIIOBUA (FpaHI/II_IBI, 06J18.CTI/I) MNPUMCHUMOCTHU

10.8

OOBSACHATH OCHOBHBIC MMPUHIIUITBI JeicTBUA MalllvH, HpI/I60pOB n
TCXHUYCCKUX YCTpOﬁCTB; pas3iiniyatb YCJIOBUA HUX 0e30I1acHOr0

HUCIIOJIBb30BaHHUA B HOBC@HHGBHOﬁ KHU3HU

10.9

BBIIONHATE SKCIIEPUMEHTHI TI0 HCCIIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
aToM (opmyaupoBaTh TpobieMy (3amady) W THUIMOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO

000pyI0BaHUs, TPOBOAUTH OMBIT H (POPMYTUPOBATH BHIBOIBI

10.10

OcyiecTBiiTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PUIUUECKUX

BEJIMYHUH; MPH 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUs M




HCIIOJIB30BaTh U3BECTHHIC METOJbI OLICHKU HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PH3NYCCKUMH BEIIMYMHAMH C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHHH; TpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCUPOBATH pPE3ylbTAaThl IOJYYCHHOH 3aBUCUMOCTHU
(u3MYECKUX BEIMYMH B BUJC TAOIUIl M rpaduKOB, AeTaTh BHIBOABI 110

pe3yibTaTaM UCCICI0BaHUA

10.12

Cobnromate mpaBwia 0O€30MIaCHOTO  TpyJda TMpH  MPOBEICHHUH
UCCIEOBaHU B paMKax yd4eOHOro OKCIepUMEHTa, Yy4eOHO-
UCCIIEIOBATEIbCKON U NPOEKTHOH AEATENBHOCTU C HCIIOJIb30BAaHHEM

M3MEPUTEIBHBIX YCTPOMCTB U 1a00pPaTOPHOTo 000PyLOBAHUS

10.13

Pemarp pacuérHbie 3aauMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
WCIIONB3Ysl (PU3MUYECKHE 3aKOHbI U TPHUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBUSI  3aJaud  BbIOMpATh  (DU3UYECKYIO  MOJIE€Nb, BBIIETATH
¢bu3nueckrue BeNMUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE ISl €€ pEIIeHuUs,
MIPOBOAUTH PAcU€Thl M OLEHUBATH PEATbHOCTh MOJYYEHHOTO 3HAUCHUS

(hU3HUYECKON BETUIMHBI

10.14

Pemars Ka4eCTBEHHbIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKU
HEMPOTUBOPEUHUBYIO LEMOYKY PACCYKIACHUN C OMOPOW Ha U3yYEHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I'-I€CKI/IC SABJICHUS

10.15

Hcnonp3oBaTh mpu  pelieHUH yuyeOHBIX 3a7ad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOUMCKA, CTPYKTYpHUPOBaHMS,
UHTEpHpETalMi M MpeACTaBIeHUs y4yeOHOM W HaydyHO-NOMYJIIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

aHAIIM3UPOBATh OJIy4aeMyr0 HH()OpMaIUIO

10.16

[IpuBoAMTH TpHUMEpHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IMPOILIECCOB OKPYKAIOILIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

10.17

Hcnonb3oBath TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
YKU3HH 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpuOopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0POBbS H

CO6J'IIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpymaromeﬁ cpeac

10.18

PaGoTtath B rpymnme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUANBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PANUOHAIBHO  paCHpPENesATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTYyalUsiX, aJ€KBATHO OLIEHUBATh BKJAJ KaXJIOTr0 U3 YYaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI




11 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpPeIHEro 001ero o0pa3oBaHusi

111

JleMOHCTpHpOBAaTh Ha TMpHUMEpax polb W MecTo (U3MKu B
(OpMHUpPOBAaHUN COBPEMEHHOW HAay4yHOW KapTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKH M TE€XHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

.]'IIOI[GIZ, OEJIOCTHOCTb U €AUHCTBO (1)I/I3I/ILI€CKOI71 KapTUHBI MHpa

11.2

Y4YuTHIBaThH T'paHULIbI IPUMEHCHUA N3YUCHHBIX (1)I/I31/I‘16CKI/IX Moneneﬁ:
TOYCUHBIN 3JICKTpI/I‘leCKHﬁ 3apAan, AACpHasaA MOACIb aTOMa, HYKJIIOHHAA

MO/IEJIb AaTOMHOTO Sipa MPH pelIeHNH (prU3nIecKux 3aaad

11.3

Pacnio3naBate usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAaHTOBOW  (pH3HKH:
ANEKTPUYECKasi TMPOBOJUMOCTh, TEILIOBOE, CBETOBOC, XHMHYECKOE,
MarHuTHOE  JICUCTBUS  TOKa, B3aUMO/ICHICTBHE MarHuTOB,
JIEKTPOMArHUTHAsE WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJI Ha
MPOBOJHUK C TOKOM W JABWKYIIMHUCS 3apsij, DJICKTPOMarHWTHBIE
KoJeOaHUs W BOJIHBI, TPSIMOJIMHEHHOE pAcCIpOCTpaHEHUE CBETa,
OTpakeHHe, TMpelomiieHue, uHTepdepeHnus, audpakiuus U
MoJIApU3allvsl CBETa, AMCIEPCHS CBeTa, (OTOANEKTpUUecKuil sddext
(boTtorpdekrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIEeKTpa aToMa BOJOpPOJA, €CTECTBEHHass W  HWCKYCCTBEHHAs

PaauOaKTUBHOCTD

11.4

OnwuceBaTh  W3yYeHHBIE CBOMCTBA  BEIIECTBA  (DIIEKTPHUECKUE,
MarHuTHBIE, ONTUYECKUE, DJIEKTPUUECKYIO MPOBOJAUMOCTD Pa3IHUHBIX
Cpea) ¢ OJIGKTPOMArHuWTHBIE sBIEHHUS (TIPOLIECCHI), HUCMONb3Ys
¢busznveckne  BEIWYMHBL:  DIIEKTPUYECKWA  3apsia, CWiIa  TOKa,
ANIEKTPUUYECKOE  HANpPsHKEHHWE,  AJIEKTPHUECKOE  CONPOTHBIICHHE,
pasHocTh moteHuuanoB, D/IC, paboTa Toka, MHIYKIHS MarHUTHOTO
nonsi, cunma Ammepa, cuna JlopeHa, HMHIYKTUBHOCTh KaTYIIKH,
SHEPrus AJIEKTPUUYECKOTO W MArHUTHOTO TOJIEH, MEepHoJl M YacToTa
KoJieOaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsij U CHUjia TOKa B MpOIecce
rapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX KoJileOaHuH, bokycHoe
paccTosiHHME M ONTHYECKas Cuja JIMH3BI, NPU ONUCAaHUU NPAaBUIBHO
TPaKTOBaTh (DU3MUECKUI CMBICT HCIOJNB3YEMBIX BEJIHYWH, WX
00O3HAYCHHUSI W CIUHHIBI, YKa3biBaTh (OPMYJIBI, CBS3BIBAOIINC

TaHHYIO (PU3HUYECKYIO BETHUUHY C JPYTUMH BeTUUYNHAMH




11.5

OnuceiBaTh U3yYEHHBIE KBAHTOBBIE SIBIICHUS M MPOLIECCHI, UCIOIb3YS
(U3UYEeCKHe BEITUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTUHA
BOJHBI M 4YacTOTa CBETa, DHEPTHs W HMIYIbC (OTOHA, MEPUOJ
Iojlypacraza, 3JHEprus CBA3M AaTOMHBIX SAEp; IIpU  OIHUCAHUU
MPaBUIIBHO TPAKTOBATh (PU3MUECKHI CMBICI UCIOJIb3yeMbIX BEJIUYUH,
X O00O3HAYCHHS W EAMHUIILI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BEJIUYHHY C APYTHMHU BEIIMYUHAMU, BBIYUCIIATH

3HA4YCHUC (1)H3I/I‘ICCKOI>'I BCJINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TMPOLECCHl W SBJICHHSA, HCIOIb3YS
¢dusnveckue 3aKOHBl M OPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICIOBATEIBHOTO W IapauIeJIbHOTO COCIUHEHHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
NPSIMOJIMHEHHOTO PacpOCTPaHCHHUsI CBETA, 3aKOHBI OTPAKCHHSI CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXpaHEHUs
UMIIYJIbCa, 3aKOH COXPAaHCHHS OSJCKTPUYECKOro 3apsijia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHUCJA, IOCTYyJNaTtel  bopa, 3akoH
panMOaKTHBHOTO pacmajga; TMpd O3TOM pa3iIuyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHubl, 001aCTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIUKW MArduTHOI'O I10JIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeHiia

11.8

CTpOI/ITL n  OIIKUCBIBATH I/1306pa)KeHI/Ie, co3aaBacMoOC  IMIIOCKHM

3€pKaJiOM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUI0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCMOJIB30BAaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUN; NPH
stoM (dopmynaupoBaTh TMpobieMy (3amady) U TUMOTE3Y Y4eOHOTO
DKCIIEPUMEHTa,  cOOMpaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO

OGOpy,I[OBaHI/IH, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

OCYH.[@CTBJ'IHTL npsaMbIC W KOCBCHHBIC H3MCPCHUMA (I)I/IBI/I‘-ICCKI/IX
BCJIMYHH, IIPU 3TOM BBIGI/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U

HUCIIOJIB30BaTh U3BECTHHIC METOJbI OIICHKU HOFpeHIHOCTeﬁ I/I3MepeHI/II\/'I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3HUECKUX BEJIWYMH C HCIHOJIb30BAHUEM
NpSMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yabTaThl IMOTYYEHHONH 3aBUCHUMOCTU (PUINYECKUX
BEJIMYUH B BUJE TaONMIl U TpaduKOB, JeNaTh BBIBOIBI IO PE3yJIbTaTaM

HUCCICIOBaHUA




11.12

CoOmromate mpaBwia 0€30MacCHOTO Tpylda TMPH  IPOBEIACHUH
UCCIIEIOBAaHUH B paMKax y4eOHOTO OSKCIEpPHMEHTa, YydeOHO-
HCCIIEIOBATENBCKOM M MPOEKTHOM JAESITENTbHOCTH C MCIOIb30BaHUEM

U3MEPUTEINIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHble 3aa4d C SIBHO 33aHHOW (DPM3MYECKON MOMETBIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTDH paC‘-IéTBI M OLOCHHUBATH PCAJIBHOCTH NNOJYUCHHOI'O 3HAYCHUA

(bu3nuecKoil BETUYNHBI

11.14

Pemrate Ka4C€CTBCHHBIC 3aJa4u: BBICTpanBaTh JIOTUYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha HN3YUCHHBIC

3aKOHbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IG SABJICHUA

11.15

Hcnonp3oBaTh MHpU  pelICHUMM YY4eOHBIX 3aJad  COBPEMEHHbIE
MH(GOPMALIMOHHbIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMM W NPEJACTABICHUS Y4eOHOM U HAy4YHO-IIOMYJISIPHOM
nHpOpPMAINY, TIOJYYCHHOW W3 Pa3UYHBIX MCTOYHUKOB; KPUTHYECKH

AHAJIU3UPOBATD MMOJIYH4aCMYHO I/IH(I)OpMaI_II/IIO

11.16

OOBSACHATh MPUHIUIBI ACHCTBUS MallUH, NMPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pPa3lnyaTh YCIOBHS HX OE30MAaCHOTO HCMOJIb30BAHUS B

NOBCEIHEBHOU KN3HU

11.17

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHH

11.18

Hcnonk3oBath TeopeTndeckue 3HaHUSA MO (DU3MKE B TMOBCEAHEBHOU
KU3HH 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpuOopaMu
U TEXHUYCCKUMU YCTpOﬁCTBaMH, A COXpPAaHCHUA 3J0pOBbA U

CO6J'IIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpymaromeﬁ cpeac

11.19

Paborarb B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUIaHUpOBaTh ~ paboOTy  TPYIIbl,  pPalHOHAIBHO  PACHpeNeNiTh
O053aHHOCTM M IUIAHUPOBATh  JICSATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJAJ KaXJIOr0 W3 YYaCTHHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMOi PoOIIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3nena

Koxa npoBepsiemoro
3JeMeHTa

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHN A

11

®usuka — Hayka o npupoae. Hayunbie
METO/1bl TIO3HAHUS OKpYyXarouiero mupa. Poib
JKCIIEpUMEHTAa W TEOpUH B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

1.2

MopnenupoBanue (U3HYECKUX SBICHUH H
npoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHbl U TEOpUU. ['paHULIBI NPUMEHHUMOCTH
(buzmuecKux 3aKOHOB. [Tpunamn
cooTBeTcTBUs. Poinp u Mecto ¢uzuku B
dhopmupoBaHUHU COBPEMEHHOM HAay4YHOU
KApTUHBI MHpa, B MIPAKTHYECKOU

NESITENbHOCTH JIFOIEN

MEXAHUKA

##HPartH#KMIHEMATUKA

2.11

Mexanngeckoe JABUXKCHUC. OTHOCHUTENBHOCTh
MEXaHHUYCCKOT'O ABHIKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

2.1.2

[lepemenienue, ckOpocTh (CpeaHsisi CKOPOCTb,
MIHOBEHHass  CKOpOCTb) M YCKOpEHHue
MaTepUaIbHOM TOYKH, UX IMPOEKIMH Ha OCH
CUCTEMBI KOOpAMHAT. Crnoxenue

MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBrOMeEpHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKECHUE. I'paduku
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHUH, IIyTH u [epEMELICHUS

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.14

CBobOomHoe majzeHue. Y cKopeHrue CBOOOHOTO

magcHus

2.15

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
NBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

Texuuueckue yCTpoiicTBa: CHUIOMETD,
JIBIDKEHHUE CHApSAOB, IIEMHBIE W PEMEHHBIC

rnepcaadu

2.1.7

IIpakTuueckue paboTHI. H3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXIY MYyTSIMH, POUIECHHBIMU
TEJIOM 332  IIOCIENOBATEIbHBIE  pPAaBHBIC
IIPOMEKYTKH BPEMEHU IPU PaBHOYCKOPEHHOM
JBH)KEHUU C HAYaJbHOM CKOPOCTBIO, PAaBHOM
Hy/10. M3ydeHne NBUKEHHUs LIapuKa B BA3ZKOU
JKUJIKOCTU.  M3yueHWe  JIBWIKEHHS  Tela,

6p0HJCHHOFO TOPHU30HTAJIBHO

2.2

#iHPari#H## IMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBei 3akoH Hsrorona. HMHepumanbHbIE

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IIpuHnun cynepnosunuu

CHUJI

2.2.3

Bropoii 3akoH HproToHa 11 MarepuanibHOU
TOYKM B HWHEPLMAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon HeloToHa ma

MaTCpHUaJIbHBIX TOUCK

224

3akoH BCCMHUPHOI'O TATOTCHUS. Cuna TsKecTH.

ITepBas kocmuyeckas ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs

CKOJIB)XCHUA u CHJIa TPCHUMA IIOKOA.




Koaddunment tpenus. Cunia cOnpoTUBICHUS

IIpU ABHXKECHUU TEJIA B X KUJKOCTHU MJIU Irasc

2.2.7

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO TeTa

2.2.8

MOMGHT CHUJIBI OTHOCUTCIILHO OCH BpaH_ICHI/IH.
[Tnedo cuibl. YcinoBHS paBHOBECHS TBEPIOTO
teaa 8 UCO

2.2.9

TexHudyeckue  yCTpPOMCTBA:  MOJLIUIIHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3yueHue ABUKEHUS
Opycka TI0 HAaKJIOHHOM TIUIOCKOCTH TIOJ
JIIeliCTBHEM HECKOJBKMX CcHII. MccnemoBaHue
3aBUCUMOCTH CHUJI YIPYTIOCTH, BO3HHUKAIOIINX
B naedopMmupyeMol MNpy>KMHE U PEIUHOBOM
oOpasiie, OT BEIMYMHBI WX Jjaeopmarum.
HccnenoBanue ycinoBuii paBHOBECHUS TBEPIOIO

TCJ1a, UMCIOIIECTO OCh BpalllCHUSA

2.3

#H#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMmnynsc mMarepuanbHONM TOYKH, CHCTEMBI

2.3.1 MaTepuaibHbIX ToueK. MmMmynsc cuiasl u
W3MCHECHHE UMITYJIbCa Tella
232 3akoH coxpaHenuss umnyiasca B HCO.
o PeaxTuBHOE IBIMKCHUE
2.3.3 Pab6oTa cuiel
2.34 MOIIHOCTD CHIBI
235 Kunernueckast sHeprus MaTepuaibHONW TOYKH.
o TeopeMa 0 KNHETHYECKON YHEPTUA
[Torenmmaneuass sHeprus. [loTeHnmanbHas
238 SHEpPTrus YIIpyTO nepopMUPOBAHHOM
o npyxuHbl. [loTeHIManpHAs SHEPrHUs Teja
BOJIM3U TIOBEPXHOCTH 3eMIIH
[MoTeHIManbHBIE M HEMOTCHIIMAILHEIC CHIIBL.
2.3.7 CBsi3b  paboOThl HEMOTCHIIMAIBHBIX CHJI C

N3MCHCHUCM MEXaHUYEeCKOMH SHECpPTUn




CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA

MEXaHUYEeCKOM OHEpIrun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHHYeckue ycTpoWCTBA: IBHKEHHUE PAKET,
- BOJOMET, KOIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
2310 CKOpPOCTEM Tel IpU HEYNPYyroM Yyzaape.

HccnenoBanme cBsi3u  pabOTBl  CHIIBI  C

U3MEHEHHEM MEXaHUYECKOU OHCPI'UHA TCJa

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

#iH#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

3.11

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPUHU. BpoyHoBckoe
neuxenue. [{uddysusa. Xapakrep ABMKEHUS U

B321PIMOI[€I>1CTBI/I$[ HacCTull BEIICCTBa

3.1.2

Mopgenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE  CBOWCTB

BEIIECTBA HA OCHOBE ATHX MOJICICH

3.13

Macca w™onekyn. KonudecTBo —BemiecTsa.

[TocTostHHas ABoraapo

3.14

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama temneparyp Lenscus

3.15

Monens  umeampHOoro  rasza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOU

TCOPHUHU UACAJIBHOI'O ra3a

3.1.6

AGcomtoTHas TemrepaTypa Kak Mepa cpeiaHei
KMHETUYECKOW 3HEPIUU TEIIOBOTO JBUKCHMUS

yactul rasa. [llkana temneparyp KenbBuna

3.1.7

VpaBuenue Kimanelipona — MeHueneesa.

3akoH /lanbTOHA

3.18

I'azoBble 3akoHBI. M30mponeccs! B uicalbHOM
ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:

n30TepMa, H30X0pa, u30oapa




3.1.9

Texnuueckue YCTPOMCTBA: TEPMOMETD,

OGapometp

3.1.10

[Ipaktuuyeckue paboTsl. M3MepeHue Macchbl
BO3JyXa B KJIaCCHOM KomHare. MccnenoBanue
3aBHCUMOCTH MEXIy NapaMeTpaMH COCTOSHUS

pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

321

TepmoauHaMuueckass cucrema. BHyTpeHHsA
JHEPrusi TEPMOJUHAMMYECKONM CUCTEMBI H

CITOCOOBI €€ N3MEHEHUS

3.2.2

KonunuectBo Temnotel u padbora. BuyTpeHHss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Buael Temonepenayu: TEMJIOMPOBOJAHOCTD,
KOHBEKIMSA, U3NlydeHue. Tenno€éMKocTh Tena.
YienpHass TemI0EMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IIPU TCIIJIOTIECPEaauC

3.2.4

[IepBb1it 3aK0H TepmoauHaMuKHU. [IpuMeHeHne
1IEPBOI0 3aKOHa  TEPMOAUHAMUKHU K
n3onpoueccam. ['paduueckas mHTEpnpeTanus

paboThl Taza

3.25

TeroBble MamuHbl. [IpuHIUIBL IEWCTBUA
TEIJIOBBIX MaiuH. [IpeoOpa3oBanus sHEpPTUH
B TEIIOBbIX MammHax. Koaddumment
nonesnoro  geiictBus  (mamee —  KIIM)

teroBoit MmamuHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOANHAMUKH.
HeoGpatumocTs  mporeccoB B MPHPOJE.
TeruoBsle JBUTATEIIH. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texauueckune YCTPOMCTBA: JBUTaTEIIb
BHYTPEHHETO cropanus, OBITOBOI

XOJIOAWJIBHHK, KOHIUITHOHED

3.2.8

[Ipaktrueckue padboTel. I3MepeHue yaenpbHOM

TEIUIOEMKOCTH




3.3

###Par##AT'PEI’ATHBIE COCTOSAHIMA BEIIIECBA. ®A30BBIE

INEPEXO/IbI

33.1

[TapoobpazoBanue u KoHaeHcarus. Mcnapenue
" KUIICHHUE. VY nenpHas TeIUIoTa
napooOpa3oBaHus. 3aBUCHUMOCTh TeMITepaTyphl

KHIICHHUA OT JaBJICHUSA

3.3.2

AOcon0THAsE M OTHOCUTEIbHAs BIIAXKHOCTH

BO3Ayxa. HachllieHHbIH nap

3.33

Teépmoe TeJO. Kpucraminueckue u
amopdHbie  Tena. AHH3ZOTPONHUS  CBOWCTB
KpHUCTAJUIOB. Kunkue KpHUCTaJUIbI.

CoBpemeHHbIE MaTepHallbl

3.34

[InaBneHne u KpuctajuM3auus. YJenbHas

TCILJIOTA IJIaBJICHHUA. CY6J'II/IMaI_[I/I$[

3.35

ypaBHeHI/Ie TEII0BOro OajaHca

3.3.6

TexHuueckue yCTpONCTBA: TUIPOMETP U
[ICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHH
NIOJIy4YEHUSI COBPEMEHHBIX MAaTEpPHAJIOB, B TOM

YHCJIC HAHOMATCPHUAJIO0B, 1 HAHOTCXHOJIOTHHN

3.3.7

[IpakTnueckue paboTHI. N3mepenune

BJIA’KHOCTH BO3yXa

SJIEKTPOAMHAMUKA

4.1

###HParii##IJIEKTPOCTATUKA

41.1

Onextpu3anys Ten. DNeKTpudeckui 3apsia. Ba

BUA SJICKTPUYCCKUX 3apsa 0B

4.1.2

[IpoBoHMKH, JTUDIIEKTPUKU "

MOJIYIIPOBOAHUKHU

4.1.3

3akoH COXPAHCHUSA JICKTPHUICCKOI'O 3apdaa

4.1.4

Bsaumonericteue 3apsinoB. 3akoH Kynona

4.1.5

DnexTpuueckoe noJie. Hanpsxéanocts
3IEKTPUIECKOTO OJIA. [IpuHnMn
cynepno3uiuu.  JIMHUM ~ HanpsSHKEHHOCTH

OJICKTPHUYCCKOI'0 ITOJIA




4.1.6

Pabota cHI  ANEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTH MOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM
QJICKTPHUYCCKOM II0JIC. HI/IBHCKTpI/I‘ICCKaSI

ITPOHUIACMOCTD

4.1.8

DIIEKTPOEMKOCTb. Konnencarop.
ONeKTpOEMKOCTh  IIOCKOIO  KOHJIEHCAaTopa.

9Hepr1/1}1 3apsXKCHHOI'O KOHACHCATOopa

4.1.9

TexHuyeckue  yCTpPOWCTBA:  AJIEKTPOCKOII,
NEKTPOMETP, DJIEKTPOCTATUYECKAs 3aluTa,
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHIEHCATOD,

KCEpPOKC, CTPYHHBIN IPUHTEP

4.1.10

[IpakTnueckue paboTHI. N3mepenue

SHGKTpOéMKOCTI/I KOHICHCATOpPa

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKHUU TOK. TOKU B

PA3JIMYHBIX CPEJJAX

VYcaoBus CyIICCTBOBAHUA IHOCTOSAHHOI'O

421 NEKTpUYeCKOro Toka. Mcrounuku toka. Cuna
ToKa. [locTosIHHBIN TOK
422 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
123 DJEeKTPUYECKOe COMPOTUBIICHUE. Y AEThHOE
o COTPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napajienbHoe,
o CMEIIIaHHOE COSIMHCHHUE TTPOBOTHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenna
4.2.6 MOoONIHOCTH 3IEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (ganee — I/C) u
427 BHYTpPEHHEE CONPOTHUBIICHUE UCTOYHUKA TOKA.
o 3akon Oma i1 TONHOM  (3aMKHYTOIN)
3NeKTprdecKou nenu. Kopotkoe 3amMmbikaHne
DneKTpOHHas MIPOBOJAMMOCTH TBEPBIX
4.2.8 METAJJIOB.  3aBUCUMOCTb  COIIPOTUBIICHMS

METaJlJIOB oT TEeMIIEpaTyphl.




CBepxnpoBOIUMOCTb

4.2.9

OnexTpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[HonynpoBonuuku. CoOCTBEeHHAsI U TPUMECHAS
MIPOBOJIUMOCTb TOJYIPOBOIHUKOB. CBOWCTBa

p-n nepexoxa. [TomynpoBoIHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS U CCOLIALHS.

DIIEKTPOJIN3

4.2.12

DIIeKTPUUYECKUI TOK B razax.
CaMOCTOSTEIIPHBIA M HECAMOCTOATEIbHBIN
paspsia. Pa3nuyHbie THIIBI CaMOCTOSITEIBHOIO

paspsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTpOMCTBA: aMIIepMeTp,
BOJIBTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
3JIEKTPOHATPEBATEIIbHBIC npuOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
CONPOTHUBIICHNU, BaKyyMHBIN MO/,
TEPMHUCTOPHI u (doTope3nuCTOpHI,

HOJ'IprOBO}IHHKOBBIfI Auona, raJlbBaHUKa

4.2.14

[IpakTrueckue paboThlI. N3yuenne
CMEIIaHHOTO COEANHEHMSI PE3UCTOPOB.

W3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtuBienus. Habmronenue

ANIEKTPOITH3a

11 KIIACC

Kon
pa3iena

Konnposepsiemoro
JJIeMeHTa

IIpoBepsiemble 371eMeHThI COAEPKAHUS

4

OJIEKTPOAMMHAMUKA

4.3

#HPartHHH#MATHUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIMA

43.1

IlocrossHHble Mar"HuThl. B3amMmoneiicTBue

IIOCTOSIHHBIX MarHuToB




4.3.2

MarauTtHOe TmOJe. BekTop MarHuTHOU
uHaykuuu.  IlpuHmun — cynepno3uuuu.
JIuaum marnutHOM uHAyKiuu. Kapruna
JUHUMA  MAarHdTHOM  MHAYKIUMHU  TOJA

IIOCTOSAHHBIX MAarHuToOB

433

MarnutHoe 10JIE NPOBOAHUKA C TOKOM.
Kaptuna JmHUI 1O AJMHHOTO INPSIMOTO
INpOBOAHMKA M 3aMKHYTOI'O KOJIBICBOI'O
IIPOBOJHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. BzaumoeiicTBue NpoBOIHUKOB C

TOKOM

43.4

Cuna Ammnepa, €€ MOyJIb U HAIIPaBIICHUE

4.3.5

Cuuiia JlopeHua, e€ MOyJib U HalpaBIICHHE.
JBr>kKeHue  3apsDKEHHOM — 4acTULbl B
OJIHOPOJIHOM MarHuTHOM mojie. PabGora

cuibl JIopeHna

4.3.6

SIBrieHME DNEKTPOMAarHUTHOW UHAYKIUH

4.3.7

[ToTok BeKTOpa MAarHUTHON MHIYKIIMHU

4.3.8

OJ1C unayKIuu. 3aKOH JIEKTPOMArHUTHON

WHAYKIIUHN CDapaL[eﬂ

4.3.9

BuxpeBoe »anextpuueckoe mnone. IC
WHAYKIIMA B TPOBOJHUKE, IBUKYIIEMCS
HOCTYNATEeNbHO B OJJHOPOJHOM MarHUTHOM

10JIE

4.3.10

[IpaBuio Jlenna

4311

NHayKTUBHOCTH. fIBIEHUE CAaMOMHAYKIIWH.

O/1C camonHIyKIIMU

4.3.12

9HCpI‘I/I}I MArauTHOIO IIOJIsI KaTyHIKu C

TOKOM

4.3.13

DIEKTPOMArHUTHOE TIOJIE

4.3.14

TexHuueckne  yCTpOWCTBA:  TMOCTOSTHHBIC
MAarHurTHhl, 9JICKTPOMArHUTHI,
AIIEKTPOJIBUTATETb, YCKOPUTEIH

OJICMCHTAPHBIX YaCTUll, MTHAYKIITMOHHAA IICYb




4.3.15

[IpakTrueckue paboThL. N3yuenue
MarHUTHOTO TIOJISl KAaTYIIKH C TOKOM.
UccnenoBanme JeHCTBUS  MOCTOSHHOTO
MarHuTa Ha paMKy ¢ TokoM. McciemoBanue

SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKIIUU

KOJIEBAHMA 1 BOJIHBI

5.1

#HPart#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

KonebarenbHas  cucrema. CB0OOOIHBIE
KoseOanusa. [apMOHHMYECKHE KOJeOaHMs.
Ilepuon, uacrtora, ammumatyga u  (asa

KOJIeOaHuil

512

[IpyxuHHBIA MassTHUK. MaTemaTuyeckui

MasiTHHUK

513

VYpaBHEHHE TapMOHHUYECKHX KOJEOaHUM.
Kunematunueckoe u JMHAMHYECKOE

OMMCAaHME KOJIEOATEIBHOTO JIBUKECHUS

5.14

[IpeBpamenue SHEPTUH npu
FapMOHUYECKUX KOJICOaHMSIX. CBs3b
aAMIUTUTYIbI KOJIEOaHU HUCXOJIHOU
BEJIMUMHBI C aMIUTUTYJaMH KoyieOaHHil e

CKOPOCTH M YCKOpPEHUs

5.15

Konebarenbubiit  koHTYp.  CBOOOAHBIE
JJIEKTPOMAarHUTHBIE KoJieOaHus B
UAeaIbHOM  KOJIEOATEJIbHOM  KOHTYpE.
AHanoruss MeXIy MEXaHMYECKUMU U
3IEKTPOMArHUTHBIMH KOJIeOaHUSIMHU.

®opmyina Tomcona

5.16

3akoH COXpPaHCHUA DHCPTUU B HJACAJIBHOM

KoJe0aTelbHOM KOHTYpE

5.1.7

BoinyxeHHbIE MEXaHUUYECKHEe KojaeOaHusl.
Pes3onanc. Pe3onancnas KpHuBasl.
Beinyx1eHHBIE 3JIEKTPOMarHUTHBIE

KOJICOAaHUS.

5.18

Ilepemennbii  TOK.  CHHYycOMJaJIbHBIN




IIEPEMEHHBIN TOK.

5.1.9

MomnocTb [IEPEMEHHOTO TOKa.
AMIIIUTYZAHOE M JEHUCTBYIOLIEE 3HAYCHUE

CHJIbI TOKA W HAITPAKCHUSA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepenaya
U TMOTpeblieHne 3JIEKTPUUECKON SHEpruu.
DKOJIOTUYECKUE PUCKHU IPU IPOU3BOJACTBE
BJIEKTPUYECKON SHEPIruu. Kynberypa
UCIIOJIb30BaHUs AIIEKTPO3IHEPTUU B

HOBCCHHGBHOﬁ KHN3HHU

5.1.11

Texuuueckue ycTpoicTBa: ceiicmorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTpoICpcaad

5.1.12

[Ipaktuueckue pabotel. HccnenoBanue
3aBUCHUMOCTH IE€pHOJa MalblX KoseOaHui
rpy3a Ha HUTH OT JUIMHBI HUTHU U MAacChl
rpy3a. MccnenoBanue nepeMEeHHOTO TOKa B
LENU U3 IOCJIEN0BATEIbHO COECIUHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U Pe3ucTopa

5.2

#H#HPartHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

521

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. llepuoa.  CkopocTtb
pacmpocTpaHeHuss W JJIMHA  BOJIHBIL.

HOHCpC‘-IHLIC " IpOJ0JIbHBIC BOJIHBI

5.2.2

##HPar##H# Untepdepenuus u audpaxius

MEXaHHNYECKHUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3ByKa.

Bricota Tona. TemOp 3ByKa

5.24

ONEKTpOMarHUTHHIE  BOJHBL. Y CIIOBHS
W3JIy4EHUs  AJIEKTPOMAarHUTHBIX  BOJIH.
B3aumnas opuentauus BektopoB E, B u v

B JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.25

CpolicTBa  DJIGKTPOMAarHWTHBIX  BOJIH:

OTpaXXCHUC, NPCIOMIICHUC, IOJApHU3alns,




mudpakuus, uHTepdepenuus. CKOpocTb

OJICKTPOMAardiuTHBIX BOJIH

5.2.6

Ikana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3IEKTPOMATHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[IpyHIMIBI PaguOCBI3W U TENEBUICHUS.
Pannonoxkanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaIolIei cpebl

5.2.8

TexHuueckue yCTpOWCTBA: MY3bIKAJIbHbBIC
WHCTPYMEHTEL, YIBTPa3BYKOBas
JUAarHOCTHKAa B TEXHUKE M MEIMIIMHE,
panap, paIuoONPUEMHUK, TEJNEBU30DP,

anTeHHa, Tenedon, CBU-neup

5.3

#HPariHH#OIITUKA

531

[IpsMonuHeHOE pacmpocTpaHEHUE CBeTa

B OJIHOPOJIHOM cpene. JIyd cBeTa

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTpPaXKEHHS
cera. [loctpoeHne n300pakeHHit B IIOCKOM

3epKaje

5.3.3

Ilpenomnenne cBera. 3akOHBI IPEIOMIICHUS
CBeTA. AGCONIOTHBIN IIOKa3aTelb

MIPEIOMIICHUS

534

[TormHoe BHYTPEHHEE OTpaKECHUE.
[IpenenbHblid yron MOJTHOTO BHYTPEHHETO

OTpaKEHUS

5.35

Mucnepcuss  cBera. CHOXHBIA  COCTaB

Oenoro cBera. L[Bet

5.3.6

Cobwuparoliiue ¥ pacceuBarolIne JUH3HL.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE W
ONTHUYECKas  CHJIA  TOHKOH  JIMH3BL
[TocTpoeHnne n300pakeHN B COOMPAIOIITUX
U pacceuBalIMX JuH3ax. Dopmyia
TOHKOW JHH3EL. YBeIWUeHHe, J1aBacMoe

JINH30H




[Ipenensl IpUMEHUMOCTH I€OMETPUIECKOU

5.3.7
ONTUKH
HNurepdepennius  cBera.  KorepeHTHBIC
HCTOYHUKHU. YcnoBus HaOII0ICHUS
5.3.8 MaKCHUMYMOB u MHUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHUHE OT JBYX
cuH(pa3HbIX KOT€PEHTHBIX HCTOYHUKOB
Hudpakuus  ceera.  JludpakuuoHHas
peméTka. YcinoBue HaAOMIOIEHUS TJIABHBIX
5.3.9 MaKCUMYMOB npu aJcHun
MOHOXPOMaTHYECKOTO cBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY
5.3.10 [Tonsgpuzanus ceera
TexHuyeckue yCTpoOiCTBa: OYKH, JIyIa,
¢doToanmapar, NPOSKIMOHHBIA ammapar,
53.11 MHUKPOCKOII, TEJECKOII, BOJIOKOHHAs
OIITHKA, TG PaKITUOHHAS peméTka,
TOJISIPOUT
[IpaxTrueckue paboTHI. H3mepenune
531 nmokasareis mpeiomieHus. McciemoBanue

CBOWCTB  M300pakeHMH B  JIMH3aX.

HabGmronenue qucnepcuu ceeta

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnuBl TPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTynatel TEOPUHU
OTHOCHUTEIIBHOCTH: MHBApHUAHTHOCTh
MOZYJIsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIUI OTHOCUTEIbHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OOTHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BpEMCHU W  COKpallICHUC

JUINHBI

6.3

DHEprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBA3b Macchl C J3HEPTHEH M HUMITYJIHCOM

CBOOOJHOW YacTHULIbl. OHEPrus MOKOs




CBOOOIHOI YaCTHULIBI

KBAHTOBAA ®U3MKA

H##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyiia [Inanka cBsi3u S3HEPrUn
7.1.1 ¢oroHa ¢ ero uyacTroTod. OHeprus u

uMIyibe GOoToHA

OtkpseiTHe U uccienoBanue Gorodddexra.

7.1.2 Oneiter AT Cronerona. 3aKOHBI
dotorddekra
YpaBHeHue DHHIITEHA s
7.1.3 dhoroarddekra. «KpacHas TPaHMIIA
dotorddekra
7.1.4 Jasnenue cera. Onbitel I1.H. JIeOeneBa
7.1.5 XuMHYeCcKoe AeHCTBUE CBETA

TexHnuueckue ycTpoicTBa: (OTODIEMEHT,
7.1.6 borogaTyuk, COJIHEYHas Oatapesl,

CBETOJHNO

CTPOEHUE ATOMA

Mopenb aroma TomcoHa. ONBITHI
7.2.1 Pesepdopna o uccnenoBaHUIO CTPOCHHS

aToMa. HnaHeTapHaﬂ MOJCJIb aTOMAa

[Toctynatet bopa. N3nyuenne "
noryiomeHue (GOTOHOB TpU  Mepexoje
7.2.2 aToMa C OJHOTO YPOBHS DJHEPIHH Ha
npyroii. Buasl ciektpoB. CHekTp ypoBHER

OHEPIrur atToMa BOAOpOaa

BomnHoBEIe cBoiicTBa 4dacTull. BoJHBI e

bponns. KopnyckynsipHo-BOIHOBOM
723 ayanusM. Jludpakuus SIEKTPOHOB Ha
KpUCTaJLIax
Yy CroHTaHHOE U BBIHYXJICHHOE U3ITy4CHHE.

YCTpoiCTBO M MPUHITUTT PAaOOTHI Jlazepa

7.2.5 TexHu4eckue yCTpONCTBA: CIEKTPAIbHBIN




aHaJIN3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN

KOMIIBXOTEP

7.2.6

[Ipaktrueckue  pabotel.  HabGmomenue

JMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl HaOMIOAEHUST M PErUCTpaluu

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTkpbITHE  pPaJHOAaKTUBHOCTH.  OIIBITHI
Pesepdpopna mo ompeneneHuio cocraBa
paaroakTHBHOrO  uW3nydeHus. CBolicTBa
anb(da-, Oera-, ramma-u3nydeHus. Bnusaue

pPadnOaKTUBHOCTHU Ha ) XUBLIC OPIraHHU3MbI

7.3.3

OTKkpbITHE  NPOTOHA WU HEUTpOHA.
Hyxnonnass moxens siapa ['eiizenOepra —
WBanenko. 3apsan siapa. MaccoBoe 4HCIO

sapa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MTO3UTPOHHBIN Oera-pacmaj. I"amma-
H3JTy4YCHHUE. 3akoH paaroOaKTUBHOTO

pacmana

7.3.5

9Hepr1/1;1 CBA3U HYKJIOHOB B AApeC.

SAnepusie cunbl. Jlepekt Macchl siapa

7.3.6

Snepuble peakuuu. JleneHWe M CHHTE3

saaep

7.3.7

Snepusii peakTop. TepmosinepHbIit
cunte3. [lpoOrembl U  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKU.  DKOJIOTMYECKHE

ACIICKTHI H}IepHOﬁ OHCPICTUKHU

7.3.8

OneMeHTapHble  4YacTuipl.  OTKphITHE
[IO3UTPOHA. DyH1aMEHTAIIbHbBIE

B3aUMOJICUCTBUA

7.3.9

TexHuueckue  yCTpOMCTBA:  JIO3UMETP,
Kamepa BuibcoHa, sAnepHBI peakTop,

aroMHas bomOa




7.3.10

[Ipaktuyeckne pabotel. HccnenoBanue
TPEKOB YaCTHIL (1o TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mgnoro Heba. Cos3Be3mus, sSpKue

SBéS,HBI, IIaHETHhI, UX BUIAUMOC IBUKCHUC

8.2

Conneu”as cucreMa. IlnaHeTsl 3€eMHOU
TPYIIIIBIL. [lmanersI-ruradTol u ux
CIYTHUKH, KapJIMKOBbIE IUIaHEThl. Maibie

testa COTHEYHOH CUCTEMBI

8.3

Comame, ¢orochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sueprun CoJiHIla U 3BE3]1

8.5

3BE31bI, MX OCHOBHBIE XapPaKTEPHUCTUKU:
Mmacca, CBETMMOCTb, pajJnyc, TeMIepaTypa,
ux B3aMOCBSI3b. Juarpamma
«CTIEKTPATBHBIA ~ KJIACC —  CBETUMOCTB.
3BE€31bl  TJIABHOM  MOCIIEA0BATENILHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY ISt

3BE€37] ITIaBHOM MOCIEA0BATEILHOCTH

8.6

###HPar###BayTpeHHee  CTpoeHue  3BE3NL.
CoBpemeHHbIe IIPEICTaBIICHUS 0
npoucxXoxaeHun M spomormu ConHua u

3BE3]1. DTaMbI JKU3HU 3BE3]T

8.7

Mneunsiii  Ilyre — Hama [anakrtuka.
CnupanbHasgs  cTpykTypa [ amakTukwy,
pacupenenenue 3BE3N, Traza W MBUIH.
Ilonoxxenne wu nBuxenne ConHua B
lanaktuke. [lmockas u  chepuueckas

noacucTeMsl I'ajjakTuKu

8.8

Tuner ramaktuk. PagworajakThku U

KkBa3apbl. YEpHBIE IBIPHI B AIpax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.

3akoH Xa00xa. PaszOeranue rajakTHK.




Bos3pact u pammyc Bcenennou, teopus
bonbmioro B3peiBa. Mojenb  «ropsauen

Bcenennoi». PenukroBoe usnydenue

8.10

MacmTabHass ~ cTpyktypa  Bcenennoii.
Meraranaktuka. Hepeménnsie mpoOiembl

aACTPOHOMHHU




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

» @usuka. 10 knacc. Msxkuiues I'.4., byxosues b.b., Corckuit H.-H.; mox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocBemenue»

» @uszuka. 11 knacc. Makumes I'.41., byxosues b.b., Hapyrun B.M.; nox
penakimueii [TapdpentoeBoii H.A. AkuimonepHoe o6iiectBo «M3maTenscTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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