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HOACHUTEJ/IBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpOBHS Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE MOJOKEHUU M TpeOOBaHUM K pe3ysbTaTaM
OCBOEHHMSI OCHOBHOW 00pa3oBaTeNbHON mporpammsl, mpeactaBieHHbx B OI'OC
COO, a Ttakxke ¢ yuérom (QenepasbHONM pabouell HMPOrpaMMbl BOCIHUTAHUS U
KOHLEMIUK TpenoaaBaHus ydeOHoro mpeamera «®dusuka» B 00pa30BaTEIbHBIX
OpraHMU3aAIUSIX Poccuiickon ®denepanuu, peATU3YIOIIUX OCHOBHEIE
o0pa3oBareibHbIE TPOTPAMMBI.

Conepxanne mporpaMMbl MO (HU3MKE HampaBlIeHO Ha (HOPMUPOBAHHUE
€CTECTBEHHO-HAy4YHOW KapTUHbl Mupa oOyuvatomuxcs 10-11 xmaccoB mnpu
o0yueHnn nx (pusnke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESITEILHOCTHOTO
noaxoxna. IIporpamma no ¢usuke coorBercTByeT TpeboBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHbIM pe3ylbTaTaM
oOy4eHHs, a TaKkXK€ YUYHUTHIBAET HEOOXOAMMOCTb pEANTU3aLUU MEXKIPEAMETHBIX
CBs3ed (U3UKH C ECTECTBEHHO-HAy4YHBIMM YYEOHBIMH TMpeAamMeTaMu. B  Hel
OTIPECIISAIOTCS. OCHOBHBIC LENHM HM3Y4YeHUS (U3UKU HA YPOBHE CPEIHEro 0OIIero
o0Opa3oBaHus, IJIAHUPYEMbIEe PE3yJbTaThl OCBOCHHUS Kypca (DU3UKH: JTUYHOCTHBHIE,
METaIpeAMETHBIE, PEAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o ¢pu3uKe BKIOYAET:

e IUIAHHpYEMbIE Pe3yJIbTaThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM YPOBHE, B

TOM YHCJIE NIPEAMETHBIE Pe3yJIbTaThl O rojilaM 00y4YeHHUS;

e cojepkaHHe yuyeOHoro npeaMera «@u3nka» no rojgaM 00y4yeHus.

®du3uka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPHUPOAbI, BBICTYMAs B
KauecTBE Y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyKarorieM mupe. IIkonpHbIN Kypc GHU3UKH — CHCTEMOO0OPa3y IO
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUECKUE 3aKOHBI
JeXaT B OCHOBE IMIPOIIECCOB M SIBJCHWM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢usmueckoit reorpaduert W acTpoHOMHeEW. Vcmonb3oBaHWE W AKTHUBHOE
npuMeHeHne  (QU3MYeCKUX 3HAHUW  OMpeAeNseT XapakTep ©  pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe HSHEPreTHKu, TPaHCIOPTa, OCBOCHHUS
KOCMOCA, TMOJYyYEHHUsI HOBBIX MaTEpPHAIOB C 3aJaHHBIMM CBOMCTBAMHU U JAPYTHX.
N3ydyenue ¢u3MKH BHOCUT OCHOBHOM BKJIaJ B (DOpMHUpPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTHUHBI MUpa oOydarlwmxcsa, B (popMupoBaHUE YMEHUN NPUMEHSTh
HAYYHBI METO/I MO3HAHUS MIPH BBIIIOJIHEHUH UMHU YU4EOHBIX HCCIEAOBAHMIA.

B ocHOBy kypca (u3uMKu Aji1 ypOBHS CpEIHEro oO0mero oOpa3oBaHUs
MOJIOXKEH PsIA MW, KOTOPbIE MOXHO pacCMaTpuBaTh Kak IPUHLMIBI €ro
MOCTPOCHUSI.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypcC SABISIETCS JIOTMYECKU
3aBepUIEHHBIM, OH COJIEP>KUT MaTepuaj U3 BCEX Pa3AesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3UKH.

Hoes eenepanuzayuu. B coOTBETCTBMM ¢ HeW Marepuan Kypca (QH3UKH
o0beIMHEH BOKpyr (Qusnueckux Teopuil. Bemymmum B Kypce sBiseTcs
dbopMHpOBaHKME MPEJCTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peammzanust TpeAmnoiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIHaNa (U3UIECKON HAyKW, OCMBICICHUE CBSI3U Pa3BUTHUS
bu3nkn ¢ pa3BUTHEM OOIIECTBAa, a Takke C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUECKUMU TIPOOIEMaMHU.

Hoesa  npuxnaownoti nanpasnennocmu. Kypc  @Qu3uku mpenrnonaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHYECKUX U TEXHOJIOTMUECKUX MPUIOKEHUN
W3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonoeuzayuu peannsyercsi MNOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIEpKaHUSA, TIOCBSMIEHHBIX JKOJOTUYECKHUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBA3aHbl C Pa3BUTUEM TEXHUKH W TEXHOJOTUH, a TaKKe OOCYXKICHUs
MpoOJIeM PaIMOHATIBHOTO MPUPOIOIIOIH30BAHUS U SKOJIOTHUECKOM 0€30MacCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHM Kypca (U3UMKH Ha YpPOBHE CpPEIHEro OOILIEro
oOpa3zoBaHus SBIAIOTCA (U3HMUYECKHe Teopuu ((GOPMUPOBAHHE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHHS (PU3NYECKON TEOpUH, POIH (PyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEACTaBICHUAX O NPUPOAE, TpaHMIIAX
NPUMEHUMOCTH TEOpUW, JJIsI OMNUCAHUSI E€CTECTBEHHO-HAYYHBIX SBJICHUUA W
IIPOIIECCOB).

CHCTEMHO-EATEIbHOCTHBIN MOAX0 B Kypce (DM3UKH peaau3yercs Mpexae
BCEr0 3a CUET OpraHU3aIuu SKCIEPUMEHTAIBLHOU JCATEITBHOCTH OO0Yy4YaroIIuXCs.
Jlng  Ga3oBOro ypoBHS Kypca (HU3MKH — 3TO UCIHOJB30BAHUE CHUCTEMBI
(pOHTaNBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
KOTOpBIE B MporpamMMme Mo (u3uke OObEAMHEHBI B OOIIMI CIHCOK yYEHHYECKHX
OPaKTUYECKUX padoT. BeineneHue B yka3aHHOM NEpeYHE J1aOOpaTOpHBIX padoT,
MPOBOAUMBIX IS KOHTPOJS W  OLEHKH, OCYIIECTBISIETCA YYaCTHUKAMH
00pa3oBaTeNbHOIO MPOLECCa HUCXOAs M3 OCOOCHHOCTEW IUJIaHUPOBAHUS U
ocHameHns kabwHera ¢Qusuku. Ilpm 3TOoM oOecmeumBaeTcss OBJIAACHUC
o0yJarouMMucsd YMEHHUSIMU TPOBOJUTH KOCBEHHBIE HM3MEPEHUs, HUCCIEAOBAHUS
3aBUCUMOCTEH (U3NYECKNX BEIMYUH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
PEAJIOKEHHBIX TUITOTES.

bonpmioe BHUMaHHME YIENSETCS PEUICHUIO PACUETHBIX M KAYECTBEHHBIX
3aaa4d. [Ipu 3TOM Ml pacu€THBIX 3aJa4 MPUOPUTETOM SIBIISIFOTCS 3aJa4d C SIBHO
3aJJaHHOM (PU3NYECKOI MOJIEJIbIO0, TO3BOJISIIOIINE PUMEHSTh U3YyUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaK U HHTETPUPYS 3HAHHS U3
pa3HbBIX pa3aenoB. JIJisi Ka4eCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHUE TPOTEKaHUS (PU3NYECKUX SBICHUH M MPOILIECCOB B OKPYKAOIIEH
KU3HU, TpeOyromme BbIOOpa (QHU3WYECKONW MOACIH [JIS CHUTyalluH IPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanmsmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CIeYeHHuI0 y4eOHOro rmpoliecca 0a30Bblid YpOBEHb Kypca
(bU3UKHN HA YPOBHE CPETHETO 00IIIETo 00pa30BaHUs JIOHKEH N3ydaThCs B YCIOBUSIX
IpeIMETHOr0 KabwHeTa (PU3WKU WM B YCIOBUAX WHTETPUPOBAHHOTO KaOWHETa
IPEAMETOB €CTECTBEHHO-HAyYHOTO IMKJIa. B kaOuHeTe (Pu3uKku MOKHO OBITH
HEeoOXouMoe JabopatopHoe OO0OpYy/IOBaHWE JJIS BBINIOJHEHUS] YKa3aHHBIX B
nmporpamMme Mo (pu3uKe yYeHWYECKHX MPAKTHUYECKUX PabOT M JEMOHCTPAIIMOHHOE
o0opymoBaHue.

JlemoHCTpanmioHHoe o0opyaoBaHue (opMUpyeTCsi B COOTBETCTBHHU C
MPUHITUIIOM MHHUMAQJIBHOW JOCTaTOYHOCTH M OOCCTICUMBAET IMOCTAHOBKY
MEPEUYHCIICHHBIX B TMporpaMMe 1Mo (U3UKE KIIOYEBBIX JEMOHCTpAlUd s
UCCIICIOBAHUSI ~ M3y4YaeMbIX SBJICHHA UM  MPOILECCOB, OMIIUPUYECKUX |
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX IPUMEHEHUH.

JlaboparopHoe 000pyaOBaHUE IS YYEHHYECKUX MPAKTUYECKUX padoT
dbopmupyeTcss B BHJIE TEMaTHYECKUX KOMIUIEKTOB M OOECreduBaeTcs B pacuere
OIHOTO KOMIUIEKTa Ha JByX oOydJaromuxcs. TemaTHYecKne KOMIUICKTHI
7a00paToOpHOTO O000pPYAOBAaHMS JIOKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHWN AHAJOTOBBIX W ITU(GPOBBIX NMPHOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBLHBIX CUCTEM B BUJIE IU(DPOBBIX TaOOpATOPHIl.

OCHOBHBIMU HENSIMHU U3yUeHUs (PU3UKHU B OOIIEM 00Pa30BaHUH SBIISIOTCS:

e (dopMmHupoBaHWE HHTEpPECAa U CTPEMJICHUS OOYyYaloIUXCsl K HaydHOMY
U3YYCHUIO TIPHUPOJABI, PAa3BUTHE WX HHTEIUICKTYaTbHBIX U TBOPYECKUX
CIIOCOOHOCTEH;

e pa3BUTHE MPEJCTABICHUM O HAYYHOM METOJE MO3HAHUSA U (HOpMUPOBaAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHUS K OKPYXKAIOLTUM SIBJICHUSIM;

e (QopMupoBaHHWE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTara H3y4YCHHs
OCHOB CTPOCHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH,

e (QopMupoBanue yMeHUH OOBSACHATH SABJICHUS C HCIOJIH30BAHHEM
bu3HYeCcKuX 3HaHWW U HAYIHBIX JOKA3aTeIbCTB;

e (QopMupoBaHue TpPEACTaBICHUN O PONM (PUIMKHK ISl Pa3BUTUSA JIPYTUX
CCTECTBEHHBIX HayK, TECXHUKH M TEXHOJIOTHH.

JlocTrxkeHne 3TuX 1enel o0ecreyrBaeTCsl pelieHueM CIEAYIOMUX 3a7ad B

Iporiecce M3yueHus Kypca PU3NKU Ha YPOBHE CPETHETO 00111ero 00pa3oBaHMs:



e TmpuOOpeTeHUE CHUCTEMBI 3HAHUMN 00 o01mux buznyecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJIFOYAs MEXaHHKY,
MOJIEKYJIAPHYIO  (DU3HKY, OJJIEKTPOJMHAMHKY, KBAHTOBYIO (QU3UKY U
3JIEMEHTHI acTPO(DHU3UKY;

e (QopMupoBaHHWE yMEHUN TPUMEHATH TEOPETHUECKUE 3HAHUS IS
o0bsCHEHUS (UBMYECKUX SBICHUW B TIPUPOJE U I NPUHATUS
IIPAKTUYECKUX PELICHUN B IIOBCETHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEHICHUS pa3IUYHbIX 3aJad C SIBHO 3aJaHHOMN
(¢u3nueckol MOJENbIo, 3a1ad, MNOAPA3yMEBAIOIINX CaMOCTOATEIBHOE
co3ganue (U3NIECKON MOJIeNH, aIeKBaTHOM YCIOBHUSIM 3a/1auu;

e TOHMMaHHE (PUBNYECKUX OCHOB U MPUHIUIIOB ACHCTBUSA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MIPOLIECCOB, UX BIUSHUSA Ha OKPYKAIOIIYIO
cpeny,

e OBJIQJICHUE METOJAMH CAMOCTOSITEJILHOIO IUIAHUPOBAHUSA U TMPOBEICHUS
($u3MUEeCKUX 3KCIEPUMEHTOB, aHAJIM3a M HHTEPIpPETAlUd HHPOpMAlUH,
ONpeIeJICHUsI JOCTOBEPHOCTH MOJTYYEHHOTO PE3YJIbTATA;

e CO3/IaHHE YCJOBHUHM JUIsl Pa3BUTHUSI YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU NECATEITLHOCTH.

Ha usyuenue ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE CPEIHETO OOIETro
obpazoBanms orBoautcs 136 gacos: B 10 kmacce — 68 gacoB (2 4aca B HENIEINIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIO).

[Ipemnaraemblii B mporpamme Mo (¢uU3NKE TepedyeHb JIadOpaTOpHBIX U
NPaKTHYECKUX paldoT SBISAETCS PEKOMEHIOBAaHHBIM, YYUTENb JellaeT BBIOOD
NpOBEICHUS JabOpaTOPHBIX pPabOT M OMNBITOB € YYETOM HWHIUMBUYATbHBIX
0COOEHHOCTEN 00yJaroIuXCsl.



COAEP)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT O TO3HAHUS

®usuka — Hayka o mpupone. HayuHble MeTOAbl IMO3HAHUS OKPYKAKOLIErO
mupa. Ponp »kcnepumMeHTa W TEOPUM B IPOLECCE IIO3HAHUSA IPUPOIBI.
DKCHepUMEHT B (hU3HKE.

MopenupoBanue (Qpu3MUECKUX SIBICHUW U TpoileccoB. HayuHble TUMOTE3bI.
duznyeckue 3aKOHbl U TEOpHUU. ['paHUIBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHUHT COOTBETCTBUS.

Ponb u mecto ¢u3uku B POpMUPOBAHHWU COBPEMEHHOW HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOU IESATEIbHOCTHU JIIOIEH.

Llemoncmpayuu

AHanoroBble U 1U(GPOBbIE H3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHXKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. TpaekTopus.

ITepemerienue, CKOpPOCTh (CpellHsSsI CKOPOCTh, MIHOBEHHas CKOPOCTb) H
YCKOPEHUE MATEPUAIIbHOM TOYKH, MX MPOEKIMM HAa OCHU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMeneHuil U CI0KEHUE CKOPOCTEN.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSIMOJMHENHOE ABWXKeHHE. ['paduku
3aBUCHUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHs, NyTU U [epeMEUICHUs
MaTEPUAIIbHON TOYKH OT BPEMEHHU.

CBobOoiHOE TTajieHne. Y CKOpEHHE CBOOOTHOTO TaJeHHS.

KpuBonuneniHoe aBwxkeHue. J[BMOKEHHE  MaTEpUAIbHOW TOYKHA IO
OKPY>KHOCTH C ITIOCTOSIHHOM MO MOJAYJIKO CKOPOCTBhIO. YTJI0Basi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuosa u gactota obparieHus. [{enTpocTpeMuTensHOe YCKOPEHHE.

TexHudeckue yCTPONCTBA U MPAKTUUECKOE MPUMEHEHUE: CIUIOMETD,
JBUKEHHUE CHAPSIOB, LIEMHBIE U PEMEHHBIEC IEPEIAYUH.

Jlemoncmpayuu

Mopenb cucTemMbl OTCYETA, WILTKOCTPALUMA KHHEMATUYECKUX XapaKTEPUCTUK
JIBIDKCHUS.

[IpeobpazoBanme NBUKEHUHN C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXE U B pa3peKEHHOM MPOCTPAHCTRE.

HaGnronenune nBmwkeHusi Tema, OpPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOTHOTO MaieHUsI.

Hanpagienue ckopocTy npu ABUKEHUH MO OKPYKHOCTH.

Vuenuueckuii osxcnepumenm, nabopamopnule pabomuol

N3ydyeHnne HEPaBHOMEPHOTO JIBUKEHHUS C LEIbI0 OMNpPENEICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXAY MNYTSIMU, MPOWJICHHBIMU TEIOM 3a
MOCJIC/IOBATEIIbHBIE PABHBIE TMPOMEKYTKM BPEMEHH MPU PABHOYCKOPEHHOM
JBWKEHUM C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBHKEHUS IapUKa B BA3KOU )KUIAKOCTH.

N3ydenune aBmKeHUs Teaa, OPOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuxa

[Ippuammn  otHocurenbHOcTH  [ammtes.  IlepBeii  3akoH  HeroTtoHa.
HNuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoit 3akon Herotona
JJIs. MaTepUAIIbHOM TOYKH. Tperniil 3akoH Hel0TOHA [1711 MaTepUAIBHBIX TOYEK.

3akoH BcemMupHOro Ttsirorenus. Cumia Tsokectu. llepBas kocMHueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, CkoibxkeHus, kaueHus). Cuna tperus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbKEeHUS U cujia TpeHus nokosi. Koadduiuent tpenusi.
Cuita conpoTUBIICHUS MTPU JIBUXKCHUU TEJa B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOe U BpalaTeIbHOE BHKEHHE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpameHus. I[liedo cuibl. YcinoBus
paBHOBECUS TBEPJIOTO TEIA.

TexHn4eckue yCTpOWCTBA M TMPAKTHUYECKOE MPUMEHEHUE: TMOIIUIHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBneHue nHepuum.

CpaBHEHHE Macc B3aUMOJICUCTBYIOIIHNX TEJl.

Bropoii 3akoH HeroToHa.

N3mepenue cun.

CroxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAedopMaIuu.

HesecomocTs. Bec Tenna npu yCKOPEHHOM IOIbEME U TTAJICHUU.

CpaBHEHHE CHII TPEHHS TTOKOSI, KAYEHUS U CKOJbKEHUS.

YcnoBus paBHOBeCHUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopnule pabomuol

N3ydenune aBmkeHUs OpycKa Mo HAaKJIOHHOM IIOCKOCTH.



HccnenoBanue 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIMX B MPYXKUHE H
PE3MHOBOM 00pasIle, oT ux AehopMaIIiu.

UccnenoBanue ycioBUW paBHOBECHS TBEPAOTO TeEla, HMMEKOLIETO OCh
BpAIICHUS.

Tema 3. 3aKoHbBI COXpPAHEHUA 8 MEXAHUKE

Nmnynbc maTepuanbHOW TOYKH (Tema), CHCTEMbl MaTepPHAIbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHUE HMIYJbCA TEJIA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBIDKEHUE.

Pa6ota cuiabl. MOIITHOCTE CHIIBI.

Kunernueckass sHeprus maTepuaqbHOW TOYKH. Teopema 00 H3MEHEHUH
KUHETUYECKON SHEPTUMU.

[ToTreHnnuanbHas DHEPIus. IToTreHuanbpHas SHEprus YIIPyTo
nedhopMupoBaHHON  mOpykKuHbl.  [loTeHIManbHAas  dSHEprus Tejaa  BOIU3H
MMOBEPXHOCTU 3EMJIU.

IToTeHnaabHbIC u HEIOTECHIIMAIbHbBIC CHJIBI. CBs3b paboThI
HEMOTCHIHMAIBHBIX CHJI C W3MEHCHUEM MEXAHMYECKOW SHEPrUM CHUCTEMBI TEIl.
3aKOH COXpaHEHHSI MEXaHUYECKOU SHEPTUMU.

Ynopyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOMCTBAa M MPAKTUUYECKOE NMPUMEHEHHE: BOJIOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE JBMXXECHUE.

[lepexo1 MOTEHIMATBHOM 3HEPTUU B KUHETUUECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptvie pabomul

N3ydeHne aOCONIOTHO HEYINPYIroro yjaapa ¢ MOMOIIbIO JIBYX OJWHAKOBBIX
HUTSHBIX MasSTHUKOB.

UccnenoBanue cBs3u pabOThl CHUJIBI ¢ U3BMEHEHHEM MEXaHUYeCKON YHEPTrUu
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyJisipHasi pu3uKa U TEPMOJUHAMHUKA

Tema 1. Ocnog6vl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu

OCHOBHBIE TOJOXKEHUS MOJEKYISIPHO-KMHETUYECKON TEOPUU M MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapaktep IBUKEHUS U
B3aMOJCHCTBUS YACTHUI] BeElIECTBA. MoOAEnn CTPOCHHS Ta30B, KUJIKOCTEU H
TBEPJBIX TEN U OOBSICHEHUE CBOWCTB BELIECTBA HA OCHOBE 3THX Mojieneill. Macca u
pasmepsl motiekyil. KonndectBo BemectBa. [loctossHHas ABorapo.

TermmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmeparyp
Llenbcus.



Mogens wuaeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KHHETHYECKON TEOpUM HJICabHOTO raza. AOCOMIOTHas TemIepaTrypa Kak mepa
CpeHEN KHUHETMYECKOW HHEPruM TEIUIOBOrO JBMXEHMs 4vactul] rasza. lllkama
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHue MennaeneeBa—Knamneipona.
3akoH [lanpToHa. M30omponeccsl B UICATLHOM ra3e C MOCTOSSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mMpeacTaBleHHE H30MPOLIECCOB: HM30TEpPMa, H30X0pa,
n3o0bapa.

TexHudeckue yCTpONCTBA U NPAKTUUECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JHUCKPETHOE CTPOEHUE BeliecTBa, (ororpadun
MOJIEKYJI OPTAaHUYECKUX COCTMHEHUM.

OnbiThl 10 AU GY3UH KUJTKOCTEN U Tra30B.

Mopenb OpOyHOBCKOTO IBH)KCHHUS.

Mopgaens onbita lITepHa.

OnbITHI, JIOKA3bIBAOIINE CYIIIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMO/JIEUCTBUSL.

Mogens, W CTpUpYIOIas OpUpOy AaBJICHHUS I'a3a Ha CTEHKU COCYa.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUA UICAIBHOTO Tasa,
M30MPOLIECCHI.

Vuenuueckuit sxcnepumenm, nabopamopnule pabomuol

Onpenenenre mMacchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpPEHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

HccnegoBanue 3aBUCUMOCTH MEXK]y apaMeTpaMU COCTOSIHUSI pa3pe:KEHHOTO
rasa.

Tema 2. Ocnoevt mepmoouHamuxu

TepmoaumHaMuueckas cucrteMa. BHyTpeHHSs dHEprus TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl € n3meHnenus. KonmdecTBo TemioTsl U padoTta. BHyTpeHHss
JHEpPrusi  OJHOATOMHOIO  HJACAIBHOTO  rasza. Buael  Temonepenadw:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3JIyUYCHUE. Y IelbHAsA TEIUIOEMKOCTh BEIIIECTBA.
KonnuecTBo TEMIOTHI pHU TEIIIONEpEIaye.

[ToustTue 06 amuabatHOM miporiecce. llepBblii 3aKOH TEPMOJUHAMUKHU.
[IpuMeHneHne mepBOro 3aKOHAa TEPMOJIMHAMHUKK K wu3omporieccaM. [ 'padudaeckas
WHTEpIpeTaus paboThl rasa.

BTtopoii 3akoH TepMoarHamMuku. HeoOpaTtuMoCTh IIPOIIecCOB B IPUPO/IL.

TemnoBble  MamuHbl.  [IpUHUOMIBI  JIEMCTBHS  TEIUIOBBIX  MAIIIMH.
[IpeobpazoBaHusi PHEpPrUM B TEIUIOBBIX MammuHaX. Kod3(puIMEeHT Moae3Horo
nevictBusi TeruioBo MamuHbl. [lukn KapHo u ero ko3dg@uiimeHT moJsie3Horo
JEHUCTBUS. DKOJIOTUIECKUE MPOOIEMBI TEIIIOIHEPTETHKH.



TexHudeckue yCTpOMCTBA M NPAKTUUECKOE MPUMEHEHUE: JBUTATENb
BHYTPEHHETO CropaHusi, OBITOBON XOJIOAMIHHUK, KOHTUIIUOHED.

Jlemoncmpayuu

W3meHnenne BHYTPEHHEW JHEPruUW Tela MPHU COBEPIICHUU PaOOTHI: BBLIET
npoOKU M3 OYTHUIKM MOJI JIEMCTBUEM CXKATOrO0 BO3/yXa, HarpeBanue sdupa B
JaTyHHOU TpyOKe myTEM TpeHusl (BUACOAEMOHCTPAIIHS).

N3MeHeHne BHYTPEHHEH SHEPTUM (TeMIIepaTyphl) Tella MpU TeIionepeaye.

OmpIT Mo aauabaTHOMY pACIIMPCHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu apoBoii TypOUHBI, ABUTATENISI BHYTPEHHETO CTOPAHMS, PEAaKTUBHOTO
JBUTATEJI.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomoi

N3mepenune yaenbHON TeI0EMKOCTH.

Tema 3. Azpezammnuvie cocmoanus eeuwecmea. Dazosvie nepexoont

[TapooOpazoBanne u koHjeHcanus. VMcrnapenue u kurneHue. AOCOJIIOTHAS U
OTHOCHUTEIIbHAS BJIAXKHOCTh BO3AyXa. HaceilmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucrammmieckne u amopdHbie Teaa. AHU30TPOIHS CBONCTB
kpuctaiioB. JKuakue kpucrtawibl. CoBpeMeHHble Marepuanbl. [lnaBimenue u
KpucTauin3anus. Y aeiabHas Teriora miaBinenus. Cyomumanus.

VYpaBHeHUE TEIUIOBOrO OaiaHca.

TexHu4eckue yCTpPONCTBA W MPAKTUUECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYECHHUSI COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHUHU.

Llemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npy NOHM>KEHHOM JIaBJICHUU.

CnocoObI u3MepeHUs BIaKHOCTH.

HaGmronenue HarpeBaHus U MJIaBJIEHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTAIIJIOB.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomoi

N3mepenre OTHOCUTENbHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. DuexkTpoauHamMuka
Tema 1. dnexmpocmamuka
DNeKkTpu3anusi Tela. OJIEeKTpUUecKuil 3apsan. JlBa Buaa SIIEKTPUYECKUX
3apsiaoB. [IpOBOAHUKM, AUANEKTPUKHA W TOJTYIPOBOAHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsinoB. 3akoH Kynona. ToueuyHblil 35eKTpUYeCKUil 3apsii.
Dnektpudeckoe rmoje. Hanpsi€HHOCTh  snekTpuyeckoro monsa. [lpuHnun



CyNEPNO3ULIMHU DJICKTPUUECKUX MOJNEH. JIMHUM HAnpsSKEHHOCTH DJIEKTPUYECKOTO
TIOJIA.

Pabora cun  anekrpocrarnyeckoro  mojsA.  [lorenuman.  Pa3HocTb
noTeHuUanoB. I[IpOBOOHUKM M JOUANEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
Jlusnexkrpudeckas NpOHUIAEMOCTb.

OnekrpoémkocTb. KonaeHcarop. DIIEKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE dJIEKTPOIPHUOOPOB,
KOHJIEHCATOP, KOIMUPOBAIBHBIN aMIapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHIUIT AECUCTBUS dJIEKTPOMETPA.

B3anmoneiicTBre HA3JIEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKY B 3JIEKTPOCTATUYECKOM IOJIE.

DJIEKTpOCTaTUYECKas 3allluTa.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcCaTopa OT IUIOLIAIn
IJJACTHUH, PACCTOSHUS MEXKIY HUMH U JTUIEKTPUUECKON IPOHUIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPa.

Vuenuueckuu skcnepumenm, nabopamopmuuvie pabomol

N3MepeHune 37eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3n1exkmpuyeckuii mok. Toku é paznuunvix cpedax

DJIEKTPUYECKUN TOK. YCIOBUSI CYIIECTBOBAHMS 3JIEKTPUUECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [IocTOsSHHBIN TOK.

Hanpspkenue. 3akon Oma 1Sl y4acTKa LEenu.

DJEKTPUYECKOE COINPOTHUBIICHUE. YAEIBHOE CONPOTUBJICHUE BEILIECTBA.
[TocnenoBarenbHOE, MAPAILIETBHOE, CMELIAHHOE COEMHEHNUE POBOTHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYILAss CWJIa U BHYTPEHHEE CONPOTHUBIICHHME HCTOYHHKA TOKA.
3akoH Oma 11t TOJHOM (3aMKHYTOM) 35ieKTpuueckoil nenu. KopoTkoe 3ambikaHue.

ONEeKTpoHHasT  NPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBHCHMOCTH
CONPOTHBJIEHUS METAJUIOB OT TeMIIepaTypbl. CBEPXIPOBOAUMOCTb.

DIEeKTpUYECKHM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomyrpoBOIHUKH. Cob6cTBeHHas 151 IIPUMECHAS IIPOBOJIMMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHuKOBBIE TPUOOPHI.

OJIEKTpUYECKHI TOK B  pacTBOpax MW  pacIulaBax  3JIEKTPOJIUTOB.
DIEKTPONUTHYECKAs JUCCOIMALUs. DIICKTPOIU3.



Onektpuyeckuii Tok B Tazax. (CaMOCTOSITENbHBI M HECAMOCTOSITEIbHBIN
paspsaa. Momaus. [Lnazma.

TexHuueckue yCTpOWCTBA W MPAKTUUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJITMETpP, PEOCTaT, HUCTOYHHUKU TOKa, DJIEKTPOHArpeBaTelbHbIE MPHUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COTPOTHUBIICHUS, BAKYyMHBINA U0,
TEPMUCTOPHI U GOTOPE3UCTOPHI, MOTYNPOBOTHUKOBBIN AUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaMPsSIKEHUS.

3aBHCHUMOCTh COIPOTUBICHUS MWJIWHIAPUYECKUX TMPOBOJHUKOB OT JJIUHBI,
TUIOIIAH TIOTIEPEYHOTO CEYCHUSI U MaTepHuaa.

CMmeliaHHOE COEIMHEHUE TTPOBOTHUKOB.

[Ipsamoe wu3MepeHue »dIEKTPOABWXKYIIEH cwibl. KopoTkoe 3ambIkaHue
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTH COTIPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB BIEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOJAMMOCThH BO31yXa.

OaHOCTOPOHHSISI TPOBOJAUMOCTD TUOAA.

Yuenuueckuii osxcnepumenm, nabopamoptule pabomoi

N3yueHne cMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne 3IeKTPOJBIKYIIEH CHUIBI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habmonenue anexkrpoiusa.

Me:xknpeamMeTHble CBA3M

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce ocyuiecTBIsieTCs C
yu4€TOM COJEpKaTeNbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTuKH,
OMONIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nousamusl, CBI3aHHBIE C MU3YYEHHUEM METOJIOB HAy4YHOTO
MO3HAHUA: SIBJICHHE, HAy4yHbId (akT, rumore3a, (puanyueckas BEIMYMHA, 3aKOH,
Teopusi, HabJ0IeHUE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHUE CHUCTEMbl ypaBHEHUW, JHUHEWHas QyHKIMS,
napaboia, runepooia, ux rpadvKd ¥ CBOMCTBA, TPUTOHOMETPUUYECKUE (YyHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI M X MTPOEKIIMU HA OCH KOOPJUHAT, CIIOKEHHNE BEKTOPOB.

buonoeus: Mmexannyeckoe NBHXKEHHE B KUBOM mnpupone, audpdysus, ocMoc,
TEIJTIOOOMEH JKMBBIX OPTaHM3MOB (BHJBI TEIUIONEPEIaun, TEIJIOBOE PABHOBECHE),
ANEKTPUUECKHUE SBJICHUS B 5KUBOM MPUPOJIC.

Xumusi: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECCTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIABIX TEJ, XKUIKOCTEH U



ra3oB, JJEKTPHUUYECKHE CBOWCTBA METAIJIOB, AJIEKTPOIUTHYECKAS TUCCOIMAIIUSA,
raJibBaHUKa.

l'eoepaghus: BnaxXxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHWEe JBWKCHHUNW C HCIIOJB30BAHUEM MEXaHU3MOB,
y4éT TpeHUS B TEXHUKE, MOAIMIUITHUKN, HCIOJIB30BAaHUE 3aKOHA COXpaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JPyrue), JABUTATE]Ih BHYTPEHHETO
CropaHwusi, mapoBasi TypOHUHa, OBITOBON XOJIOAWIHHUK, KOHIUIIMOHEP, TEXHOJIOTHUN
MOJIYYCHUSI COBPEMCHHBIX MAaTCpHalioB, B TOM YHCIIC HAaHOMAaTepHajoB, H
HAHOTEXHOJIOTHH, 3JEKTPOCTATHYECKas 3alliTa, 3a3eMJICHHUE DJICKTPOIPUOOPOB,
KCEpOKC, CTpYHHBIN MIPUHTED, AJICKTPOHArpeBaTEIIbHbBIC IPUOOPHI,
AICKTPOOCBETUTEIIbHBIC TPUOOPHI, FaTbBaHUKA.

11 KUIIACC

Paznen 4. DuexkTpoauHamMuka

Tema 3. Maznummnoe noine. IneKmpoOMazZHUMHAA UHOYKUUA

[locrossHHBIE ~ MarHWThl.  B3aWMMOIENCTBHE  IOCTOSHHBIX ~ MAarHHUTOB.
MarautHoe mnosie. BekTtop MarHWTHOM WHAYKOUU. [lpuHUOMOD cyneprno3uunu
MAarHUTHBIX TOJNIEH. JIMHMM MarHUTHOM WHAYKUMHW. KapTMHa NUMHWUKA MarHUTHOU
VHJIYKIIUH TTOJIS] TOCTOSTHHBIX MAarHUTOB.

MaruutHoe moje mpOBOAHMKA C TOKOM. KapThHa JMHUN WHAYKIMHA
MAarHATHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOrO KOJBLIEBOTO
IPOBOJIHMKA, KAaTyIIKH ¢ TOKOM. OnbIT Dpcreaa. BzaumoneiictBue NnpoBOJHUKOB €
TOKOM.

Cuna Amrmepa, €€ MOyJb U HAlIPABJICHUE.

Cuita JlopeHua, e€ MOAyJib U HalpaBiieHUE. J[BI)KEHUE 3apsKEHHOW YaCTHUIbI
B OJTHOPOJIHOM MarHUTHOM Tose. PaboTa cuisl Jlopenna.

SlBneHue 2NEeKTpPOMAarHUTHOM MHAYKUMU. IlOTOK BeKTOpa MarHUTHOM
UHAYKUUU. OJIEKTPOJABWXKYIIAs Cwia WHAYKIUU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykiuu @apajes.

BuxpeBoe »snekTpuyeckoe IMose. OIEKTPOABMKYIAs Cuila WHAYKIUU B
MIPOBOJHUKE, ABMKYIIEMCS OCTYIATENBHO B OJHOPOJJHOM MArHUTHOM IIOJIE.

IIpaBuino Jlenna.

NHyKTUBHOCTh. SIBJ€HHME CAMOMHIAYKIMHU. OJIEKTPOABWKYIIAS  CHIIA
CaMOMHIYKIHH.

DHeprus MarHUTHOTO MOJI KaTYIIKHA C TOKOM.

DIEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TMOCTOSHHBIC
MAarHuThbl, D3JIEKTPOMAarHuThbl, OJJIEKTPOIABUraTEb, YCKOPUTEIM 3JIEMEHTapHBIX
YaCTULl, UTHAYKIMOHHAS ME€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHUE NEKTPOHHOIO MyYKa MAarHUTHBIM I1OJIEM.

JIvHuKM MHAYKIUA MAarHUTHOTO MOJIA.

B3anmoneicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIOpeHa Ha MOHBI AJIEKTPOJIUTA.

SIBneHHE 3JIEKTPOMArHuTHOM MHIYKIIUH.

IIpaBuino Jlenna.

3aBUCUMOCTb 3JIEKTPOABIKYILEH CHIIBI MHAYKIMU OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO TIOTOKA.

SIBrIeHME CAMOMHIYKIIHNH.

Vuenuueckuii osxcnepumenm, nabopamoptule pabomuol

N3ydyeHne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue neiCTBUS MOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

Hccnenoanue sSBICHUS 3JEKTPOMATHUTHON UHIYKIIHH.

Pazgea S. Kosie0anus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazcHuUmMHvle KOJ1e0aHus

KonebarenrHas  cucrema. CBOOOIHBIE  MEXAHUYECKHE  KOJIEOAHUSI.
["apmonnueckue koinebanuda. Ilepuoxa, yacrora, ammautyna u (asza kojaeOaHHi.
[IpyxvHHBIM MasgTHUK. MaremMaTH4eCKUM MAaATHUK. YPaBHEHUE TapMOHHYECKUX
koseOanuil. [IpeBpallieHrie 3HEpruu IpU rapMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii koHTYp. CBOOOMHBIC JJIEKTPOMArHUTHBIC KOJICOAHUS B
UJCaNbHOM KO0JI€OATeTbHOM KOHTYpe. AHAJIOTUSl MEXKIYy MEXAaHUYECKUMU U
ANEKTPOMArHUTHBIMU KoJeOanusimu. @Dopmyna TomcoHa. 3aKoH COXpaHEHUS
SHEPTUU B UJICATIBHOM KOJIe0aTEIbHOM KOHTYpE.

[IpeacraBieHue o 3aTyXarmMX KojieOaHUAX. BbIHYXI€HHbBIE MEXaHUUYECKHE
KoseOanus. PezoHanc. BoIHYX/I€HHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

[lepemennbiii  TOK. CHHYCOMIAIBHBIM TNEPEMEHHBIM TOK. MOIIHOCTH
NIEPEMEHHOI0 TOKa. AMIUINTYJHOE M JEUCTBYIOIIEE 3HAYCHHE CWIBI TOKA U
HaIPSHKECHUSL.

Tpanchopmarop. [IpousBoactBo, nepegadya u noTpedICHUE SIECKTPUUECKON
SHEPruu. DKOJOTHYECKUE PUCKHU IPU MPOU3BOJACTBE 3IEKTposHeprun. KymnbTypa
UCITOJIb30BaHNUs DJIEKTPOIHEPT UM B IOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpOMCTBA M IMPAKTHYECKOE NPUMEHEHHE: BJIEKTPHUYECKUM
3BOHOK, '€HEPaTOp MEPEMEHHOI0 TOKA, JUHUU DIIEKTPOIIEpeIay.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KoJjieOaTeIbHOM CHUCTEMBl (NMPYKUHHBIA WIIH
MaTeMaTHUYECKUIl MasiTHUK).



Habmonenue 3aTyxaronmx KojeOaHui.

HccnenoBanue CBOMCTB BHIHYKIEHHBIX KOJeOaHUH.

Habmonenue pezonanca.

CB0OOTHBIC AJIEKTPOMArHUTHBIC KOJICOAHMS.

OcuwiorpaMMbl (3aBUCUMOCTU CUJIBI TOKA U HANPSKEHUS] OT BPEMEHU) JJIS
ANIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mocieAOBaTEIbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTH U KOHACHCATOPA.

Mojenbs TMHUY 3JEKTPOIepeIayu.

Vuenuuecxuii sxcnepumenm, rabopamoptwvie pabomuol

HccnenoBanue 3aBUCUMOCTH TIEpUOAa MaJIbIX KOJICOaHHWI T'py3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B LEMM U3  MOCIEI0BATEIHHO
COeTMHEHHBIX KOHJIEHCATOPA, KAaTYIIIKH B PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE 60JIHbL

Mexanudeckde BOJHBI, ycloBus pacnpoctpanenusa. Ilepuwon. CkopocThb
pacrpocTpaHeHuss W JUIMHA BoJiHBL. [lomepedHble W MPOJOJIbHBIE BOJIHBI.
HNutepdepentmst u qudpakiiyms MEXaHHISCKUX BOJTH.

3Byk. CkopocTb 3ByKa. [']pomKkocTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

DNeKTpOMarHuTHbIE BOJHBI. Y CIOBUSA M3MYYECHHS SJIEKTPOMArHUTHBIX BOJIH.
B3anmHas opuentauusa Bexktopos E, B, V B anektpomaruutHoi BonHe. CBONCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKECHHUE, MPEIOMJICHHE, TOIspu3aius, JUdpaKius,
uaTepdeperimsa. CKOpOCTh IIEKTPOMArHUTHBIX BOJIH.

[IIxana 37eKTpOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIIBI paAMOCBA3U U TelIeBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsA3HEHHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpONCTBA W TMPAKTUYECKOE TMPUMEHEHHE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIBTPA3BYKOBas IUAarHOCTHMKAa B TEXHWKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoOCTPAHCHHUE TTOTIEPEUHBIX U MPO0JIHHBIX BOJIH.

Konebmromieecs Teno Kak MCTOYHHK 3BYKa.

HabmtoneHue oTpaxkeHus U MpesIoMIISHUS] MEXaHUYECKUX BOJIH.

Habmonenune narepdepeninm u tupakiaui MEXaHHIeCKHUX BOJIH.

3BYKOBO pE30HAHC.

HaGmronenne cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIMTYIOW U
YacTOTOM KOJIeOaHUH.



HccrnenoBanue  CBOWCTB ~ JJEKTPOMArHUTHBIX  BOJIH: OTpaXEHHUE,
npesioMIIeHre, TTONsIpu3anus, JTudpakivs, HHTepPepeHITHs.

Tema 3. Onmuxa

['eomerpuueckas ontuka. I[IpsMOJMHENMHOE pPAacOPOCTPAHEHUE CBETA B
oaHOpoaHOM cpene. JIyu cBeta. ToueyHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3akoHbI oTpaxeHusi cBera. [locTpoenue m3obpaxkeHuil B
IJIOCKOM 3€pKaJIe.

[Ipenomiienre cBeTa. 3aKOHbBI MPETOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. IlomHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yroyl IOJHOTO
BHYTPEHHETO OTPAKCHMUSI.

Hucnepcus cBera. CioxxHbli cocTaB 0enoro ceera. L{ger.

CobOuparoriue W paccewBaromue JUH3bL. ToHKas JnuH3a. DOKyCcHOE
paccTositHue W OINTHUYEeCKas cuia TOHKOM nuH3blL. [locTpoeHue u3o0pakeHWil B
coOMparoImux M paccerBaronux JuH3aX. PopMyna TOHKOW JIMH3BI. YBEIWYEHHE,
JABAEMOE JIMH30U.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass onrtuka. HWaTepdepenums cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOACHUS MaKCUMyMOB M MHHHUMYMOB B HHTEP(EPEHIIMOHHON
KapTUHE OT ABYX CHUH(A3HBIX KOT€PEHTHBIX UICTOUHUKOB.

Hudpaknus cBera. [Audpakumonnas pemérka. YcCIOBHE HAOIIOACHUS
[JIaBHBIX ~MAaKCMMyMOB TMpW MaJE€HUM MOHOXPOMATHUYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEHIETKY.

[Tonspusanus cBera.

TexHuyeckue yCTpoMCTBA W MNPAKTHYECKOE TPHUMEHEHHE: OYKH, JIyIa,
doToamnmapar, MPOCKIIMOHHBIN amnmapaT, MHUKPOCKOII, TEJECKOI, BOJOKOHHAs
onTHka, AuGpakiMOHHAs PEIIETKA, MOISPOUSI.

Llemoncmpayuu

[IpAMOIMHENTHOE PpPACTIPOCTPAHEHUE, OTPAKEHUE W MPEJIOMIICHUE CBETA.
OnTHueckue npudopkI.

[TonHOE BHYTpeHHEE OoTpakeHre. Mojenb CBETOBOIa.

HccnenoBanue cBOMCTB N300paKeHHUM B JTMH3AX.

Mopenn MUKpOCKOIIa, TEIECKONa.

Habmonenue narepdepeHinm crera.

Habmonenue nudpaxium cBera.

Habmonenue nucrnepcuu cBera.

[TonydeHue criekTpa ¢ TOMOIIbIO NPHU3MBI.

[Tomyyenue crekTpa ¢ MOMOIIbIO AUGPAKIIMOHHON PEIIETKH.

HaGntonenue nossipuszanuu cBeTa.

Yuenuueckuil sxcnepumenm, 1abopamopHvie pabomoi



N3Mepenne nokaszarens NpeaoMIICHUS CTEKIa.
WccnenoBanue CBONCTB M300pakKeHUH B JTMH3AX.
HaGntonenue aucnepcuu cBeta.

Pazgena 6. OcHOBBI cienMaIbHOM TEOPUH OTHOCUTEILHOCTH
I'paauiel  NPUMEHMMOCTH — KJIACCMYECKOM  MeXaHukd.  Iloctynarsel
CIIEMAIIBHOM TEOPHUH OTHOCUTEIIBHOCTH: HWHBAPHUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHIIMUI OTHOCUTENBHOCTH DHUHINTENHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpPALLICHUE
JUIMHBI.
DHeprusi ¥ UMIYJIbC PEISTUBUCTCKOMN YaCTUIIBI.

CBsi3b Macchl C 3HEPIrUuel U UMIYJILCOM PEISATUBUCTCKON YacCTHUIbl. DHEPTHUs
TIOKOSI.

Pazgen 7. KBanroBas ¢gusuka

Tema 1. Dnemenmuvt KGAHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3HEpruu (HOTOHA C €ro0 YacCTOTOM. DHEPIrus
1 UMITYJIbC (POTOHA.

OtkpsiTre u uccienoanue gorodddexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
doToaddexra. YpaBuenue DuHmTeHa it Gotoddderra. «KpacHas rpanuiia»
dboTorddexra.

JlaBnenue ceera. OnbiThl I1. H. JIeOGenena.

XUMHUYECKOE IEVCTBUE CBETA.

TexHuueckue yCTpOWCTBA W MPAKTHUECKOE NpPUMEHEHHUE: (POTOIIEMEHT,
doTomatuuk, conHeyHas 6atapesi, CBETOJUO/I.

Jlemoncmpayuu

dotorhPexT Ha yCTaHOBKE ¢ IMHKOBOW IJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHEro (poroaddexra.

Cseroauon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHILI.
[Imanerapnas mogmens aroma. Iloctynmatel bopa. M3mydyenue u moriomieHwue
(GOTOHOB MpH TEpexoJe aroMa C OJHOTO YPOBHS JHEPrUU Ha Apyroi. Bumisl
cnekTpoB. CIIEKTp YpOBHEN SHEPTUU aTOMa BOAOPOAA.

BosHoBeie cBoiicTBa yactuil. Bonusl ge bpoitnsa. KopnyckynspHo-BOIHOBOM
JTyaJIU3M.

CroHTaHHOE U BBIHYK/ICHHOE U3ITy4YEeHHE.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPHUMEHEHHUE: CHEKTPAIBbHBIN
aHanu3 (COEKTPOCKOI), Jia3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Mopens onbiTa Pezepdopaa.
OnpeneneHre IIMHBI BOJHBI J1a3epa.
Habmronenne muHeHdaThIX CIIEKTPOB U3ITYUCHUS.
Jlazep.
Vuenuueckuii axcnepumenm, 1abopamopuule pabomol
Hal6mronenne muHeR9aToro cekTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTHI, JTOKA3BIBAIOLIUE CJIOKHOCTh CTpoeHUs sapa. OTKphITHE
pamnoaktTuBHOCTH.  OmbIiTel  Pesepdopma mo  ompeneneHuto  cocTaBa
paanoakTuBHOro wu3nydenus. CpoiictBa anbda-, Oera-, ramma-usiydeHUs.
Bnusinue pagroakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE mpoTOHA U HeWTpoHa. HykionHas mopenb snpa ['elizenOepra—
NBanenko. 3apsia siapa. MaccoBoe uncio siapa. M30Tomsbl.
Anbda-pacniag. DIEKTPOHHBIM M TMO3UTPOHHBIM Oeta-pacman. [amma-
M3JIy4YEHHE. 3aKOH PaIMOAKTUBHOTO pacraja.
DHeprus CBA3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jlepekt Maccol sapa.
Snepnsie peakiuu. JleneHue u CUHTE3 AAEP.
Snepuwiit peaktop. Tepmosinepublii cunTe3. [IpobOiieMbl UM TEPCHEKTUBHI
SIEPHOM SHEPreTUKU. DKOJIOTUYECKUE ACTIEKTHI SIEPHON IHEPTETUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTobl HAOMIOJEHUS U PETUCTPALIUU PJIEMEHTAPHBIX YACTHIL.
dyHaamMeHTallbHbIE B3auMoAecTBYsl. EquHCTBO (pr3nueckoil KapTUHBI MHUpA.
TexHuueckue ycTpoWCTBa U MPAKTHUECKOE NMPUMEHEHHUE: TI03UMETP, Kamepa
BuiibcoHa, siiepHbli peakTop, aToMHast 0oMoa.
Jlemoncmpayuu
CuéTYnK HOHM3HUPYIOIINX YACTHII.
Vuenuueckuii osxcnepumenm, nabopamoptule pabomol
HccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (GoTorpadusim).

Paznen 8. DiieMeHTHI aCTPOHOMMM U ACTPOPU3NKH

Dtamnbl pa3BUTHUS acCTpOoHOMUH. [IprKIagHOE U MHUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3B&é3gHoro Heba. CosBe3ausi, sipKU€ 3BE3MBI, IUIAHETHI, UX BUJIUMOE
JIBIDKCHUE.

ConnHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTb. McTounuk sHeprun CoJiHIA W 3BE3M.
3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKHU. JlMarpamMma «CHEKTPaJbHBIA KjacC —
CBETUMOCTBY». 3BE3ABI TJIABHOM IIOCICAOBATCIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] IJIaBHOW TOCIJIENOBATEILHOCTA. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE NPEACTABICHUS O MPOUCXOKICHUHU U 3BOdonMU CoHIA U
3BE3/1. DTallbl )KU3HU 3BE3I.

Mnineunsii Ilyte — nHama [anaktuka. Ilonoxenuwe m aemwxenue ConHua B
lNamaktuke. Tunel ranakTuk. PaguoranakTuku v kBa3apbl. UEpHBIE OBIPHI B sSapax
rajgaKkTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa006a. Pazoeranne rajakTuk.
Teopus bonpioro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnie mpobieMbl aCTPOHOMHM.

Vuenuuecxue nabarooenus

HabmtoneHuss HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPWIOXKEHUN ISl OTIpeIeTICHUS TTOJI0KEHNUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31Msi CEBEPHOTO MOyIIapUs U APKUE 3BE3IBI.

HaGntonenus B reneckon Jlynsl, mnanet, Mueunoro [lyTu.

O0o0maruee NOBTOpEeHUE

Pone ¢usumkum w acTpOHOMHHM B DSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOW M 3TUYECKOU cepax NeaTebHOCTH YeOBEKa, POiib U MECTO (U3UKHU
1 aCTPOHOMHH B COBPEMEHHOM HayYHOH KapTHHE MHUpPA, POJIb (PU3HIECKON TCOPUH
B (OpPMHUPOBAHMM TPEJACTABICHUNA O (PUINYECKOW KApTUHE MHpaA, MECTO
¢bu3nUecKoil KapTUHBI MUpa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUIN O TIPUPOJIE.

Me:xknpeaMeTHblie CBA3H

N3yuenune xkypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce OCyIIECTBIsSETCS C
YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBSI3€M € KypcamMHd MAaTEMaTHKH,
OMoJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meswxcnpeomemusie nonsamusi, CBSI3aHHBbIE C M3YYEHHUEM METOJIOB HAY4YHOTO
MO3HAHUA: SIBIICHWE, HAy4YHbIH (akT, rumoTe3a, (u3nueckas BEIWYMHA, 3aKOH,
Teopusi, HAOJIIOJIEHHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHUE CHUCTEMBI YPABHEHUW, TPUTOHOMETPUYECKUE
(yHKUMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAH[€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPbl M WX MPOEKIMHU HA OCH KOOPJWHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUN, NPU3HAKA TOJA00US TPEYroJbHUKOB,
ompeereHue TUIOMAaN TUIOCKUX QUryp u 00bEMa Tel.

buonoeus: snextpuyeckue SBIEHUS B KUBOM NpHUpPOAE, KoJieOaTeIbHBIE
JIBUKCHUSI B dKUBOW MPUPOJIE, ONITHUYECKHUE ABIICHUS B KUBOW NPHUPOJIE, JCUCTBUE
paaranyy Ha KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsI CTPYKTypa TBEPIBIX
T€d, MEXaHU3Mbl OO0pa30BaHUsS KPUCTAUIMYECKON PEIIETKH, CIEKTPaIbHBIN
aHaJIN3.



l'eoepaghua: wmarHuTHblE TOJIIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX Y,
doTochEMKA 3eMHOM MMOBEPXHOCTH, MPEACKA3aHUE 36MIICTPSCCHUM.

Texnonocus: TNVMHUAM DIIEKTPONEPENAd, TEHEPATOP MEPEMEHHOIO TOKa,
ANEKTPOJBUraTeNlb, WHIYKIMOHHASA I€4Yb, pajap, PaAUONPUEMHHK, TEIEBU30D,
aHTeHHa, TenepoH, CBY-meub, MpOEKIIMOHHBIN anmapar, BOJOKOHHAsI OINTHKA,
COJIHEUHas1 OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBHIEI'O OBPA3SOBAHUA

OcBoenne yueOHOro mpenmera «®Dusnka» Ha ypOBHE CpEIHEro OOIIero
obpazoBanus (0a30BbI YPOBEHB) JOKHO O0ECHICYUTH JOCTHIKEHUE CIETYIOIINX
JUYHOCTHBIX, METAMPEIMETHBIX B MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMHHOCTHBIE PE3YJIBTATDI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHS Y4eOHOTO mpeameTa «Du3uKay TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTpPEHHEH TO3WIUEH JTUIHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlUM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUM, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PAaCIIMPEHHE >KU3HEHHOTO
ONbITA U ONbITA ACATEIIBHOCTH B MPOIIECCE PEATM3AMUA OCHOBHBIX HAIPaBJICHUM
BOCIIUTATEIIbHOU EITEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:knaHCcKOro BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKAAHCKOHN MO3UIIMH 00YYArOIIETrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUMCKOI0 O0IIECTBa;

NPUHATHE  TPAJULIMUOHHBIX  OOIIEUYETOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

FOTOBHOCTh BE€CTH COBMECTHYIO JI€SITEIbHOCTh B HMHTEPECAX TPaKJAAaHCKOTO
o0111ecTBa, y9acTBOBaTh B CAMOYTPABJICHUH B 00pa30BaTeIbHON OpraHu3aIliy;

YMEHHUE B3aUMO/ICHCTBOBATh C COUAIbHBIMA MHCTUTYTAMH B COOTBETCTBHUH C
X QYHKIUSAMHA ¥ Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JIEATEIBLHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUS .

c(hOpMHUPOBAHHOCTH POCCUICKOMN rpakIaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOLICHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STHUECKOTO TIOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAllMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUSA,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESITeIIbHOCTH YYEHOT0;

OCO3HAHME JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUYMBOIO OYAYIIIEro;

4) 3cTeTHYECKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOLIECHUE K MUPY, BKIIKOUYAsl 3CTETUKY HaYYHOIO TBOPUYECTBA,
MPUCYIIETo PU3NUECKON HayKeE;



5) Tpya0BOTO0 BOCTIMTAHMS

HHTEpEC K pa3auyHbIM cdepam mpodeCCHOHATBHON MESITEILHOCTH, B TOM
YHUCIIC CBA3aHHBIM C (PU3UKOW M TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynytei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH
(bU3UKHN HA TIPOTSHKEHUH BCE KU3ZHU;

6) PIKOJOrMYEeCKOro BOCIIMTAHHUS:

c(hOPMHUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYpPHl, OCO3HAHHE TIJIO0AITHHOTO
XapakTepa KOJIOTHIECKUX TIPOOIeMm;

IUIAHUPOBAHUE U OCYIIECTBJIEHUE JEUCTBUN B OKPYXKAIOIIEH CPENC HA OCHOBE
3HAHMS LEJIEU yCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA;

paCIIMPEHUE OMBITa ACATEIBHOCTH JKOJOTUYECKOW HAIpaBIECHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 1O (PU3HKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMS

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NIECKON HAYKH;

OCO3HaHWE IICHHOCTH HAyYHOW JEATEeIbHOCTH, TOTOBHOCTH B IIpOIlecCe
M3y4eHUS  (PU3MKA  OCYIIECTBIATh  MPOSKTHYID H  HCCISA0BATEIBCKYIO
NeSATEeTLHOCTh MHANBUYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YYeOHbIE JeiiCTBUSA
ba3oBble Jorndyeckue 1eMcTBUS:
CaMOCTOSITENIbHO  (OpMYJIUPOBATH W aKTyaIM3UpOBaTh  IpoOlJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3aJaBaTh NApaMETPhl U KPUTEPUHU UX
JIOCTYKCHUS;
BBISIBIIATh  3aKOHOMEPHOCTM W MNPOTUBOPEYUST B  PacCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSIX;
paszpabaThiBaTh IUIAH PEIICHUS TPOOJIEMBbI C YYETOM aHAIM3a MMEIOIINUXCS
MaTepuaIbHbIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIBTATOB
1LIEeJISIM, OLICHUBATh PUCKHU MOCIICACTBUHN JEATEILHOCTH;
KOOPJAMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBHUSAX  PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHHPOBAHHOTO B3aNMMOICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBare/bCKHeE 1eiCTBUA .
BJIAJICTh HAYYHOW TEPMHUHOJOTUEH, KIIOUYEBBIMH MOHATUSIMH M METOHAMH
bu3nuecKoil HayKu;



BIIQJICTh HABBIKAMH Y4eOHO-HCCIICIOBATEIBCKOW U TTPOCKTHOM NIEeATeIbHOCTH
B 0051acTU (PU3UKHU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY MOUCKY
METOJOB peIIeHHs 3amad (U3UYECKOTO COJCpPIKaHWS, MPUMEHEHHIO Pa3IMIHBIX
METO/IOB MO3HAHUS;

BIIAJICTh BHUJAMH JCITCIBHOCTH IO TIIOJYyYEHWIO HOBOTO 3HAHUS, €ro
WHTEpIpeTaluy, MNpeoOpa3oBaHUI0O W MPUMEHEHHIO B PA3IUYHBIX y4eOHBIX
CUTYaIUIX, B TOM YUCJIE MPU CO3/IaHUN YICOHBIX TPOCKTOB B 00J1aCTH (DU3UKH;

BBISBIIATh TPHYMHHO-CJICJICTBEHHBIC CBS3M M aKTYaJU3MpOBATh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ pelIeHUs, HaXOAUTh apTyMEHTHI IS JI0Ka3aTeIhCTBa
CBOMX YTBEPXKICHHUH, 3a/1aBaTh MApaMETPhbl M KPUTCPHH PEIICHUS;

aHAIM3WPOBATh IIOJYyYCHHBIE B XOJIe¢ pEIICHUS 3a7add pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh MX IOCTOBEPHOCTDH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (QopMynHpoBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOMN
JESATETLHOCTH, B TOM YHCJIE TIPU U3yUYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHWSA 1O (U3UKE B TPAKTUYECKYIO 00JIaCTh
KU3ZHENIEATCIIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIE UJIEU, TIPEAJIaraTh OPUTMHAIBHBIE TIOJIXO/Abl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 33]1a4H, JTOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeit:

BIIJICTh HABBIKAMH IMOJTy4YeHUs WHPOpManH (PU3UUECKOTO COACPKAHMS W3
WUCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSTEIBLHO OCYIIECTBIATH TIOWCK, aHAJH3,
CHUCTEMAaTH3AIMI0O W HHTEPIPETAIMi0 WH(pOpMaUKU pPa3IudHBIX BUAOB U (GopM
IIPEJICTABIICHHS,

OIICHUBATH JJOCTOBEPHOCTH MH(OpMAIINK;

WCIIOJIB30BaTh  CpPeACTBA  HMH(MOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OPTraHU3AIMOHHBIX
3a7ady  C COOJIOJICHHEM TpeOOBaHWK APrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypCcOCOEpEeKeHHs, TMPaBOBbIX W  OITHYECKUX HOPM, HOPM
nH(pOpMaIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThl (U3UYECKOTO COJACpXKAHUA B pa3lIUYHBIX (popmarax c
y4éTOM Ha3zHauyeHUs MHGOPMAIUU U IICJICBON ayTUTOPUH, BRIOUPAs ONTUMATIBHYIO
dbopMy TIpeACTaBICHUS U BU3yaIU3alUH.

KoMMyHuKaTHBHBIE YHUBepcaJIbHbIe yueOHbIe 1eiicCTBUS:
OCYUIECTBJISITh OOILIEHHE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU I€ATEIbHOCTH;
pacrno3HaBaThb HPEINOCHUIKA KOH(PIMKTHBIX CHUTyalud U  CMSAr4arth
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTMYHO M3JIararb CBOX TOYKY 3PEHHUS C MCIIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MIOHMMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U WHAWBUAYaTbHOU
paboTHI;

BBIOMpATh TEMATUKy W METOAbl COBMECTHBIX JIEUCTBUM C Yy4ETOM OOIIUX
HHTEPECOB U BO3MOXKHOCTEN KAXKIOTO WICHA KOJJICKTUBA;

MIPUHUMATh  [EJIHM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATH JECHUCTBUS MO €€ JTOCTHKEHHUIO: COCTABJISATH IUIAH JICHCTBUM,
pacnpenenaTh poid C Y4ETOM MHEHHH YYacTHUKOB, OOCYXKIaTh pPe3yIbTaThl
COBMECTHOM palOTHI;

OLICHMBATh KAaye€CTBO CBOEr0 BKJIAJa M KaXXJIOTO0 YYaCTHUKAa KOMAaHIbl B
oOIIuii pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPHUSM;

npejjiaraTb HOBBIC TMPOEKTHI, OIECHUBATH HJEU C TMO3UIHUU HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIISITh TO3UTUBHOE CTPATErMUECKOE IIOBEACHUE B PaA3JIMYHBIX
CUTYAIIUSX, MMPOSBIISITH TBOPUYECTBO U BOOOpaKEHNE, OBITh MHUITNATHBHBIM.

PeryisiTUBHbIE YHHBeEPCcAJIbHbIE Y4eOHbIE A€l CTBUSA
Camoopranuzanms:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIIbHYIO ACSATEIHLHOCTh B 00JIACTH
($U3MKK W AaCTPOHOMUH, BBISABIATH NPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
cOOCTBEHHBIE 3a7]a4H;

CaMOCTOSITEJIBHO COCTaBIIATh IUIAH PEIICHHS] PAacUETHBIX U KAYECTBEHHBIX
3aJ1a4, IJIaH BBITIOJHEHUS TPAKTUYECKOM paboThl C YUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYAalIUSM;

pacIIMpsTh paMKU y4€OHOTO MIPeAMETa HAa OCHOBE JIMYHBIX MPEANOYTEHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTH €ro, Oparb Ha ceOsd
OTBETCTBEHHOCTbH 3a PEUICHUE;

OLICHUBAThH MPUOOPETEHHBIN OIIbBIT;

croco0CTBOBAaTh (OPMUPOBAHHUIO U TPOSIBICHHUIO JSPYIUIMH B 00sacTu
(bU3UKH, TOCTOSTHHO TIOBBIIIIATH CBOM 00pa3oBaTEIbHbBIN U KYJbTYPHBINA YPOBEHb.

CaMOKOHTPO.JIb, IMOLIMOHAIbHBI HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsSIM, BHOCUTh KOPPEKTUBBI B JCSITECIHLHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIHTATOB LENISIM;

BIAJETh  HaBbIKAMU  TO3HABAaTE€IbHOM  pediIeKCMM Kak  OCO3HAHUS
COBEpUIAEMBbIX JCUCTBUM U MBICIUTENbHBIX TPOIECCOB, HX PpE3ylbTaTOB U
OCHOBAHUM;

UCIOJIb30BaTh NMPUEMBI pedieKcun JUIsl OLIEHKU CUTYalluH, BIOOpa BEPHOTO
pelIeHNUS,



yMETh OIIEHWBAaTh PHUCKH M CBOEBPEMEHHO TNPHHHMATh PEIICHUS 10 HX
CHUXEHUIO;

MPUHUMATh MOTHUBBI M apTryMEHTBHI JPYrUX TPH aHajJu3e pe3yIbTaToB
JeSTEIILHOCTH;

MPUHUMATH Cce0s1, TOHUMAas CBOM HEJOCTATKH U JOCTOWHCTBA,

NPUHAMATh MOTHBBI W apTyMEHTHI JPYrUX IIPH aHalIu3e pe3ybTaToB
NeSTETbHOCTH;

MIPU3HaBaTh CBOE MPABO M MPABO APYTHX HA OIIMOKH.

B mporecce mocTmkeHUsT TUYHOCTHBIX PE3YJIHTATOB OCBOCHHS IMPOTPaMMBbI
no ¢Gu3MKe Ui YpOBHS CpEIHEro oOmero ooOpa3oBaHUsS Yy OOydYaroNIUXCs
COBEPIIICHCTBYETCS YMOITMOHAIIbHBIN WHTEJUICKT, TIPEIoIararoui
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE SMOITMOHAITBHOE
COCTOSTHUE, BHJICTh HAMPABJICHUS Pa3BUTHsI COOCTBEHHON SMOITMOHAILHOM cephl,
OBITH YBEPEHHBIM B ceO¢;

CaMOPETYJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJbL, YMEHHE NPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTHh aanTHPOBAThCA K
AYMOIMOHATBHBIM U3MEHEHHUSIM U MIPOSIBIIATh THOKOCTbD, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTMKCHHIO 1IN U
yCcrexy, ONTHMH3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh HCXOJs M3 CBOUX
BO3MOKHOCTEH;

SMITIATHH, BKIIFOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSTHUE
JIPYTUX, YYWATHIBAaTh €ro TMPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO U COTICPESIKUBAHUIO,

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBHICTPAMBATH OTHOIIICHHUSI
C IPYTHMH JIFOABMH, 3a00TUTHCS, TIPOSBIISITE HHTEPEC U pa3pemaTh KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy oOyuenus B 10 kJjacce TpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTD Y O0YYAIOUIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MPHUMEPAX POJb U MeCTO (U3UKH B (POpMUpOBAHUU
COBPEMEHHOM HAY4YHOM KAapTHHBI MHUpPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOUN AEATEIbHOCTH JIIOJIEH;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS HW3YUYCHHBIX (DU3UUYECKUX MOJICIICH:
MarepuaibHasi TOUKa, HHEpIHMaIbHas CUCTEMa OTCUYETa, aOCONIOTHO TBEPIOE TETO,
WJCaJbHBIA Ta3, MOJEIA CTPOCHUS T'a30B, )KUAKOCTEU M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUHN 3aps]l IPU PelIeHUH PU3NIECKUX 3a/1a4;

pacrno3HaBaTh pU3NYECKUE SBJICHUS (TIPOIECChI) U OOBSACHATH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEILECTBA H



ANICKTPOJIMHAMHUKN:  PAaBHOMEPHOE ¥  PaBHOYCKOPEHHOE  TPSIMOJHUHEHHOE
IBIDKEHUE, CBOOOAHOE TAaJeHUE TeJ, IBIKEHHE IO OKPY>KHOCTH, WHEpIIHUS,
B3auMoJIeicTBUE Tell, Tuddy3us, OpOYHOBCKOE ABMKEHUE, CTPOCHUE KUIKOCTEH
1 TBEPIBIX TEJI, U3MEHEHUE 00bEMa TEII PH HarpeBaHMUHM (OXJIAKICHNH), TEIZIOBOES
paBHOBECHE, WCIIAPCHHE, KOHJCHCAIWS, TUIABJICHUE, KPUCTALIN3AIUS, KHUIICHHE,
BJIQKHOCTh BO3]TyXa, MOBBIIICHNE JIaBJICHHS T'a3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyle, CBs3b MEXKAYy IapaMeTpaMd COCTOSHHS Ta3a B  H30IpoIlleccax,
AJICKTPHU3AIHS TEII, B3aUMOJICHCTBUE 3aPsJIOB;

OMKCHIBATh MEXAHWYECKOE IBIKCHHE, HMCTONB3YysS (U3MUYECKUE BEIUYUHBI:
KOOpJIMHATA, IyTh, IIEPEMEIICHHE, CKOPOCTh, YCKOpEHHEe, Macca Teila, CHIIa,
UMITYJIBC TeJla, KHHETUYECKas dHEPrus, MOTCHIMAIbHAS YHEPTHsl, MEXaHHYeCKas
paboTa, MeXaHWYECKass MOIIHOCTh; TMPH ONHCAHUM TPABWIHHO TPAKTOBAThH
(GU3HYECKUN CMBICT HCIOJIB3YEMBIX BEIMYHMH, WX OOO3HAYCHHWS W CIIUHHIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (U3HUYECKYIO BEIMYMHY C JAPYTUMH
BEJIMYNHAMU;

ONKCHIBaTh HM3YYCHHBIC TEILIOBHIC CBOWCTBA TEJ W TCIUIOBBIC SIBJICHUS,
UCTIONIB3Ysl  (pU3MUYecKWe BEIWYWHBI: JaBJICHUE Trasza, TeMmIleparypa, CpeaHss
KHHETHYECKasT YHEPrus XaOTHUYECKOro JBIIKCHHS MOJISKYJ, CpeAHEKBaApaTHIHAS
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padbora rasa,
KO(DPHUIIMEHT TI0JIE3HOr0 JICWCTBUS TEIUIOBOIO JBHTATENSA; IIPU  OIKMCAHHH
NPaBUJIBHO TPAKTOBATh (PU3UUECKUH CMBICT UCIOJB3YEMBbIX BEIWYWH, WX
0003HAUCHHS ®W CIWHHIBI, HAXOAUTh (OPMYIIBI, CBS3BIBAIONIME JaHHYIO
GU3HYECKyI0 BETUIUHY C IPYTUMHU BEIMUNHAM;

OINKCHIBATh U3YUCHHBIC JICKTPHUCCKUE CBOMCTBA BEIISCTBA U JICKTPUUSCKUC
SBJICHUS (TIPOIIECCHI), UCIOJB3Yys (PU3NUECKUE BEIMUYMHBI: DJICKTPUUCCKUHN 3apsij,
AIEKTPUYECKOE T10JIe, HAMPSHKEHHOCTD OIS, TIOTCHIMAJI, PA3HOCTh ITOTEHIIUAJIOB,;
Opy ONHCAaHWUU TIPABUJIBHO TPAKTOBAaTh (PU3UUECKHI CMBICT MCIOJIb3yEeMBbIX
BEJIMYMH, WX OO0O3HAYCHUS W CIUHUIBI; yKa3bIBaTh (YOPMYJIbI, CBS3BIBAIOIINC
TaHHYI0 (PU3UYECKYIO BEIMUMHY C IPYTUMH BETUYMHAMHU;

aHATM3UPOBATh (PU3UYCCKUE MPOIECCHI U SBIICHHS, WCIOIB3YS (PU3NUECKHE
3aKOHBI ¥ MPUHITUIIEL: 3aK0H BcemupHoro tsaroreHus, |, 11 u Il 3akonsr HetoToHa,
3aKOH COXPAaHCHHMS MEXaHMYECKOW OJHEPruM, 3aKOH COXpaHEHHUsS UMITYJIbCa,
MPUHIAIT CYNEPIIO3UIIMA CUJI, TPUHIIAI PABHOINPABUS WHEPIIUAIBHBIX CHCTEM
oTcuéra, MOJICKYJIIPHO-KMHETHYECKYI0 TEOPHUIO CTPOEHHUS BEIIEeCTBa, Ta30BBIC
3aKOHBI, CBSI3b CpeIHEH KHHETHYCCKON SHEPTUU TEIJIOBOTO JBHIKCHUS MOJICKYI C
aOCOJIIOTHOW TeMIlepaTypoH, MepBhIi 3aKOH TEPMOJWHAMHKHN, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 5TOM pasinyaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYCCKOE BHIPAKCHHE M YCIOBHUS (TPaHHIIbI,
o0jacT) IPUMEHUMOCTH;



OOBSCHIATHP OCHOBHBIC TPUHIMIIBI JCHCTBHS MalluH, NpHOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3indaTh YCJIOBHUS MX OE30MaCHOTO MCIOJIb30BAHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIEPUMEHTBI 1O HCCIENOBAHUIO (PU3MUYECKUX SIBICHUM U
MPOIECCOB C MCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX HW3MEPEHUN, MPU 3TOM
dbopmynmupoBaTh MpoONeMy/3amady H THIOTE3Y Y4YeOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOIO0 OOOpYyJAOBaHUS, MPOBOAUTH OIBIT U
(bopMyIHpPOBaTh BHIBO/IHI;

OCYIIECTBIISATH MPSAMbIE U KOCBEHHBIC U3MEPEHUS (PM3UYECKUX BEIMYHH, TIPU
9TOM BBIOMpATh ONTUMAJILHBIA CIIOCOO M3MEPEHUS M KCIOJIb30BAaTh W3BECTHBIC
METO/bI OLICHKH TOTPEIIHOCTEN U3MEPECHU;

WCCJIEOBATh  3aBUCUMOCTH  MEXAYy (U3MUYECKUMH  BEIMUYMHAMH  C
UCIIOJIb30BAHUEM TMPSMBIX M3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
¢uKCHpOBaTh pE3yabTATHl TMOJYYCHHOM 3aBUCHUMOCTH (PU3UYECKUX BEJIMYHUH B
BUJI€ TaOJUIl U TpadUKOB, JIeJIaTh BBIBOBI 110 PE3YyJIbTaTaM UCCICTOBAHMUS;

coOmro1aTh TpaBuiia 0€30MacHOro TpyJa MpU MPOBEICHUHM WCCIEAOBAaHUHN B
paMKax y4eOHOTO »JKCIEPUMEHTa, Yy4eOHO-HCCIIENOBATEILCKON W MPOEKTHOMN
JESITETLHOCTH C UCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M JaOOPATOPHOTO
000pyI0BaHus;

pemarbk pacuy€THBIE 3aJaud C SBHO 3aJaHHOM (PHU3NYECKOH MOJIETbIO,
UCTIOJIb3YS (PU3MYECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/auu
BBIOMPATh (PU3NYECKYIO MOJIENb, BBIACIITh (GU3HMUECKUE BETUYUHBI U (POPMYIIHI,
HEoOXoAuMBIC TSI €€ pelleHUs, MPOBOJIUTh PAacuéThl M OICHUBATH PEATbHOCTH
MOJTYYEHHOT'O 3HAUYCHUS (PU3UUECKON BEJIUUUHBIL;

peraTh KaueCTBEHHBIC 3a/1a4M: BHICTPAUBATh JIOTUICCKHA HETIPOTHBOPEUUBYIO
LEMOYKY PACCYXKJICHUM C OIMOPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dusznueckue SIBICHNUS;

WCIIOJB30BaTh  MPU  PEIICHWH  y4EOHBIX  3ajJad  COBpPEMEHHBIE
nH(OpPMAIMOHHBIE TEXHOJOTHH JJIs TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEJICTABJICHUSI YYEOHON M HAayYHO-TIOMYJISIpPHOW MHMOpPMAILINK, TTOJIYYCHHOU U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyt0 HHPOPMAIIHIO;

MIPUBOJIUTH TPUMEPHI BKJIaJ[a POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, OOBSICHEHWE TMPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHA U TEXHOJIOTHA;

MCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3UKE B TOBCEAHEBHOW >KU3HU
U1l oOecrieueHnsi O€30MMacHOCTH TIPU 00palIeHUuH ¢ MpUOOpaMHu M TEXHUYECKUMH
YCTPONCTBAMM, JJII COXPAHEHHUS 370POBbSI M COOIIOACHUS HOPM DKOJOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEH CPENIE;



paboTatb B Tpynne C BBIMNOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh palOTy TPYMIbl, PALUOHAIBHO paclpeAensiaTh O0O0S3aHHOCTH U
IJIAHUPOBATh JIEATEIIbHOCTh B HECTAHAAPTHBIX CUTYyalHUsX, aJ€KBAaTHO OLICHUBATH
BKJIAJ] KQX/10I0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpuBaeMoi MpoOIeMbl.

K koHmy oOyuenuss B 11 Kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh HAa MpHUMEpPax pojib U MecTO (U3MKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAPTUHBI MUpPA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUM, B NPAKTUYECKOM IEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(bu3MUecKo KapTUHBI MUPA;

VUYUTHIBATh TPAHUIIBl MPUMEHEHUS H3YyUCHHBIX (PU3MYECKUX MOJETeH:
TOYECYHBIN JIEKTPUYECKUM 3apsl, JIyd CBETa, TOUCUHBI UCTOYHUK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIOHHAsh MOJENb aTOMHOTO fJipa MpPU PEIICHUH (PU3NYECKUX
3aaady;

pacno3HaBaTh (PU3UUECKUE ABJICHUS (MPOLECCh) U OOBACHATh X HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHI U KBAHTOBOM (DU3MKU: 3JIEKTpUUECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JECHUCTBUSA TOKA, B3aMMOJCHUCTBUE
MAarHuTOB, OJJIEKTPOMAarHUTHas WHAYKLHs, JEHUCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJHUK C TOKOM M JBWXKYIIMICS 3apsij, 3JEKTPOMAarHUTHBIE KOJEOaHUS U
BOJIHBI, IPSIMOJIMHEWHOE PACHPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
untepdepenus, audpakuus ¢ TOMApU3aLMsS  CBETa, JAHUCIEPCUS CBETa,
doToanekTpuyeckuit a3 dext (pororddekt), cBeToBOE NaBIECHNUE, BOSHUKHOBEHHE
JMHEWYATOro CIIEKTpa aTroMa BOJOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAas
PaaOaKTUBHOCTb;

ONKCHIBaTh W3YUYEHHBIE CBOICTBA BEUIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJICKTPUYECKYI0O  TPOBOJUMOCTh  pa3UYHBIX  Cpel) U
AIIEKTPOMArHUTHbBIE SIBJICHUS (IIPOLIECCHI), HCHONB3YS (PU3NUYECKUE BEIUYUHBI:
ANEKTPUYECKUN 3apsiji, CHUJIa TOKA, JIEKTPUUYECKOE HAMNPSHKEHUE, JIEKTPUUECKOE
COINPOTUBIICHUE, PAa3HOCTh MOTEHIIMANIOB, JEKTPOJABIKYIAs CUila, paboTa TOKa,
WHIAYKIUS Mar"HuTHOTO Tnoyisi, cuia Awmrmepa, cuna JlopeHua, WHAYKTUBHOCTh
KaTyIIK{, 3HEPIUs DJIEKTPUYECKOTO0 M MArHUTHOIO IIOJIEM, IEPUOJ M 4YacTOTa
KoJieOaHU B KOJeOaTeIbHOM KOHTYpE, 3apsl M Ccuila TOKa B IpoLecce
rapMOHMYECKHX JJIEKTPOMAarHUTHBIX Kojie0aHWM, (OKyCHOE paccTOsSHHE U
ONTHYECKas CWJIA JIMH3bI, NPU ONHCAHUHU TPABWIBHO TPAKTOBATh (U3UUECKUUI
CMBICTT MCHOJb3YEMBIX BEIMYMH, HX OO0O3HAUYE€HHUA U EIUHUIBI, YKa3bIBaTh
dopMysbl, CBS3bIBAIOIIME JAaHHYIO (PU3WYECKYIO0 BEIMYMHY C JAPYTUMU
BEJINYNHAMU;

ONMUCHIBATh M3YYEHHBIC KBAHTOBBIE SIBJICHHUS W MPOILECCHI, HCIOIb3YS
¢u3nyecKkue BEIMYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (POTOHA, MEPUOJ MOIypacnaga, SHEPTUsl CBSI3U
aTOMHBIX SIIep, TPU OMUCAHWW TPABWIBHO TPAKTOBATh (DUIUYECKUM CMBICI
WCIIOJB3YEMbIX BEJIMYMH, MX OOO3HAUYECHHS M €JAUHUIIbI, YKa3bIBaTh (HOPMYIIbI,
CBSA3BIBAIONIME JAHHYI0 (PU3UYECKYI0 BEJIMYMHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISITh 3HAYECHUE (PU3UUECKON BEIIMYHHBI,

aHAM3UPOBATh (PU3UUYECKUE MPOIECCHl U SBJICHUS, MUCHONIB3YsS (PU3MUECKUE
3aKOHBI M MPUHLMIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATEIBLHOTO U MAPALIEIBHOTO
COCIMHECHUs IPOBOJAHUKOB, 3aKOH J[koyis—JIeHna, 3aKkOH 3JIEKTPOMArHUTHOM
WHAYKIMW, 3aKOH MPSMOJIMHEHHOTO pacipOCTpaHEHUs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIIOMJICHUSI CBETa, YpaBHEHHE DWHIITeWHA s Pororddexra,
3aKOH COXPAHEHHUs SHEPruM, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpaHEHUs
AJIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHUs MAacCOBOT0O 4HCIa, MocTynaTtel bopa,
3aKOH PaJIMOAKTUBHOIO paclajia, Mpy 3TOM pa3jinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE€ BBIPAKCHHE W YCIOBUA (TpPaHUIBI, OO0JIacTH)
MIPUMEHUMOCTH;

OTpeJIeATh HAPaBICHUE BEKTOPA UHIYKIIMM MAarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, CuJibl Amriepa u cuibl JIopeHna;

CTPOUTh U ONHUCHIBATh H300paKEHHE, CO3/1aBa€MOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OJKCIEPUMEHTBI 10 MCCIENOBAHUIO (PU3MUYECKUX SIBICHUM U
MPOIIECCOB C HCHOJIb30BAHMEM TMPAMBIX M KOCBEHHBIX HM3MEPECHHUH: MpPU STOM
dbopmynupoBaTh MpoONeMy/3amady ¢ THIOTE3Y YYEeOHOTO OSKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEIIOKEHHOTO O0OpYAOBaHUS, MPOBOJUTH OIBIT U
bopMyIHpOBaTh BHIBO/IHI;

OCYIIECTBIISATh MPSAMbIE U KOCBEHHBIC U3MEPEHUS (PM3UYECKUX BEIMYHH, TIPU
ATOM BBIOMpATh ONTUMAJBHBIN CHOCOO M3MEpPEHUsS U HCIOJIb30BATh H3BECTHbHIE
METO/bI OLICHKH MOTPEIHOCTEN N3MEPECHUM;

UCCJEN0BaTh 3aBUCUMOCTH (DU3MYECKUX BEIMYMH C HCIOJb30BaHUEM
NpSIMBIX HW3MEPEHHI: TPU OSTOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHpPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIIMYMH B BHJIE TAOIUIl U
rpaduKoB, Je1aTh BHIBOBI IO pe3ybTaTaM UCCIEOBAHUS;

coOro1aTh IpaBuiia O€30MacCHOTrO TpyAa MpU NPOBEICHUHM UCCIEAOBAaHUM B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-UCCIEAOBATEIbCKON W TPOEKTHOM
JESATEIbHOCTH C UCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB M JaOOPATOPHOIO
000pyI0BaHNS,

pemarh pacuy€THBIE 3aJadyd C SBHO 3aJaHHON (U3UYECKOH MOJIETbIO,
UCTIOJIb3Ys (PU3MYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a/1au
BBIOMPATh (PU3NYECKYIO MOJIENb, BBIACIITh (GU3MUECKUE BETUYUHBI U (POPMYIIHI,



HE0OXoauMble JUisl €€ pellIeHUs, TPOBOJUTh PACUETHl U OLIEHUBATH PEATbHOCTH
MOJIYYEHHOTO 3HaYeHUs (PU3NYECKON BEIHUYNHBI,

pelIaTh KaYeCTBEHHBIE 3a/1a4l: BbICTPAUBATh JIOTUYECKU HENIPOTUBOPEUUBYIO
LETIOYKY PACCYXJACHUHA C ONOpPOM HAa M3YYEHHBIE 3AaKOHBI, 3aKOHOMEPHOCTH H
(duznueckue sBICHUS;

UCIOJB30BaTh  NpPU  pelIeHuH  y4eOHBIX  3a7ad  COBpPEMEHHbIE
WH(GOPMALIMOHHBIE TEXHOJOTUU ISl TIOUCKA, CTPYKTYPUPOBAHMUSI, HHTEPIIPETALIUN
U TIPE/ICTABJICHUS y4eOHON M HAyYHO-TIOMYJISIpHON MH(MOPMAIMHU, MOJTYYECHHON U3
Pa3IMYHBIX UCTOUYHUKOB, KPUTUUYECKU aHAIM3UPOBATH MOJIYyYaeMyI0 HHPOPMAIHUIO;

OOBSACHITh TPUHIMINBI JACHUCTBUS MAaIIWH, NOPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUs WX 0€30MacHOr0 MCIHOJb30BaHUS B MOBCEIHEBHOM
KU3HU,

MPUBOAUTH IPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU Y TEXHOJIOTHIA;

UCIOJIb30BAaTh TEOPETHUECKHE 3HaHUSA MO (U3MKE B TOBCEIHEBHOM >KU3HU
uist o0ecrieueHrs 0e30MacHOCTH MpU OOpallleHUH ¢ NpuOOpaMu U TEXHUUYECKUMU
yYCTpOICTBaMU, AJIi COXPAHEHUS 3/10POBbsSI U COOMIOZEHHSI HOPM 3KOJIOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOLIEH CPELeE;

paboTaTh B TpyIIE C BBHIINOJIHEHUEM pPAa3IMYHbIX COLMUAIBHBIX pOJIEH,
IUIAHUPOBATh PpalbOTy TpYMNIbl, PAUMOHAIBHO pACHPENENsATh OO0SI3aHHOCTU U
IJTAHUPOBATH JEATEIBHOCTh B HECTAHIAPTHBIX CUTyalUAX, aeKBATHO OLIEHWBATH
BKJIAJ] KQX/I0T0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpuBaeMoOi MpoOIeMbl.



TEMATHUYECKOE IIVIAHUPOBAHHUE
10 KVIACC

HaumeHoBaHme pa3jiesioB U TeM

KoanuecTBo yacoB

JJeKTpoHHBbIE (LU (PPOBHIE)

Ne i/t Konrpoabnbie = IIpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgen 1. PU3UKA U METOAbI HAYUYHOI'O IO3HAHUSA
)
1.1 FSHIE T METORM Hayamoto 2 https://m.edsoo.ru/AV1IAWVNQO
MTO3HAHUS
Utoro mo pazneny 2
Pa3znen 2. MEXAHUKA
2.1 ‘ Kunemaruka https://m.eds00.ru/SNO2MCWXU
2.2 - Jlunamnxa https:/m.eds00.ru/RML6BX3PU
2.3 ‘ 3aKOHBI COXPAaHEHUSI B MEXaHHUKE 1 1 https://m.edso0.ru/86NRCXHA7
Uroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJINHAMUNKA
3.1 OCHOBEI MOTEKYIAPHO-KHHETHECKOIH 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOPHH
3.2 OCHOBBI TEPMOJIMHAMUKN 10 1 https://m.edsoo.ru/HK6KL6RS9
A :
3.3 IPETATHBIC COCTOMHIA BEflectna 5 https://m.edsoo.ru/HSM355JCH
®a30BbIE IEPEXOBI
Hroro no pazneny 24
Pazpnen 4. DJJIEKTPOANHAMHUKA
4.1 DNeKTpocTaTuKa 10 https://m.edsoo.ru/LSRP72QLI
4.2 [ToCTOSIHHBIN 2E€KTPUUECKUNA TOK. 12 https://m.edsoo.ru/GEWTDQXWW



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

TokM B pa3nyHBIX cpeaax

Utoro mo pazneny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoJgnuecTBo yacos

DJIeKTpOHHbIE (LM (poBbIE)

Ne i/ Kontpoabubie  IIpakTudeckue
NpPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoTbI
Pazgen 1. 9JIEKTPOAUHAMUKA
M .
1.1 ArHHTHOE M07le. SNCKTPOMATHHTHAS 11 1 3 https://m.edso00.ru/Z2Q390NG8
WHTYKITUS
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUS U BOJIHBI
M
2.1 CRAUHICCKHE H SICKTPOMATHHTHBIC 9 1 https://m.edso00.ru/3TLNQKPG6
KoseOaHus
2.2 Mexariirieckie i SIeKTpOMATHHTHbIE 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 Onrtuka 10 3 https://m.edso0.ru/TUPOIURXM
Uroro mo pazneny 24

Pazzen 3. OCHOBBI CIEIIMAJIBHOM TEOPUHA OTHOCUTEJBbHOCTHU

OCHOBBI CHIEIIMAIBHOIN TEOPHUH

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCHUTEIBLHOCTH
Wroro no pasgeny 4
Paznea 4. KBAHTOBAS ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOM OITHUKU 6 https://m.edsoo.ru/8WOVAWOQRS
4.2 CrpoeHue atoma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 5 https://m.eds00.ru/97MC9DZXQ



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

Utoro mo pazneny 15

Pazpen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOOU3UKHU

5.1 DJIeMEHTHI aCTPOHOMHUHU U aCTPOPUZUKH 7 1 https://m.edsoo.ru/3EOD6KXI9

Hroro no pazneny 7

Paznen 6. OGOBINAIOIEE IIOBTOPEHHUE

6.1 ‘ O6o06m1aroriee MOBTOPEHHE 4 https://m.eds00.ru/O2JEGZCIM
Uroro no pazneny 4
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 08 4 !



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




HOYPOUYHOE INIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBo 4acoB

Bcero

KonrtpoJsbHbie
padoThI

IIpakTHyeckne
padoThI

Jara
HU3yUYeHus

JJIeKTPOHHBbIE HM(PpPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

®du3uka — HayKa O IPHUPO/IE.
Hayunble MeTO1bl TO3HAHUS
OKpY>Karollero Mupa

Ponb u mecTo ¢pusuku B
(dhopMUpOBaHUH COBPEMEHHOM
HAay4YHOU KapTUHBI MUDa, B
MPAKTHYECKON JICATEITBHOCTH
mroen

https://m.edsoo.ru/Y XGQSPM1P

https://m.edso0.ru/SHSXWFFVO

MexaHnueckoe IBHKEHUE.
OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JBM)KCHHUS.
IIepemenenue, CKOPOCTS,
YCKOpEHHE

https://m.eds00.ru/RSOAQV5ZX

PaBHOMEpHOE IpsIMONIMHEHOE
JIBUKECHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpeHHOE
MPSIMOJIMHEITHOE IBUKEHHE
CBoboaHoe najieHne. Y CKopeHue
CBOOOTHOTO TIaICHUS

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZI1X8J

KpuBonnHeliHOE NBUKEHHE.
JIBr>keHue MaTepuaibHON TOYKH
10 OKPYXKHOCTH

https://m.edsoo.ru/TFLJ2C4DN



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

[IpuHIUIT OTHOCUTEIBHOCTH
lNanunes. UnepunanbHbie
cucremsl orcuera. [lepBbiil 3aK0H
Hrrotona

Macca tena. Cuna. [Ipunumn
cynepno3unuu cuil. Bropon
3akoH HrproToHa mis
MaTepPUAIIBHONU TOUYKHU

https://m.edso00.ru/J6QY7N3WN

https://m.edsoo.ru/BVTNWTAQH

10

Tpetuii 3akon HeroToHa 11
MAaTepHAIbHBIX TOYEK

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMHPHOTO TATOTEHHUS.
Cuna tsoxectu. [leppas
KOCMHUECKasi CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/RILVEFXEQD

13

Cuna tpenus. Koaddumuent
TpeHusi. Cuiia COPOTHBIICHUS
NIPH JBVDKCHUH TEJA B KHUIKOCTH
WIIH Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarensHOE 1
BpalaTEeIbHOE IBUIKEHUE
a0COIOTHO TBEPAOTO TENA.
MowmenT cuibl. [1newo cuibl.
YcnoBus paBHOBECHS TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMnynec MmaTepuanbHOU TOUYKH,
CUCTEMBI MaTEPUAJIbHBIX TOYEK.
Nmnynbe cunbl. 3aKoH
COXPAHEHHUs UMITYJIbCA.

https://m.eds00.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

16

PeakTuBHOE OBHXECHHUE

PaboTa 1 MOIITHOCTH CHUJIEL.
Kunernueckas sHeprus
MarepuaibHO Touku. Teopema
00 M3MEHEHUN KHHETUICCKONH
SHEPIUU

https://m.edsoo.ru/J1VV59L.28B

17

[ToTrenumanpHas SHEprUsl.
[ToTeHumanbHas SHEpPrus ynpyro
ne(OpMUPOBAHHOMN MPYKUHBI.
[ToTeHumaneHas YHEprus Tena
BOJIM3U TIOBEPXHOCTH 3eMITH

https://m.edsoo.ru/RNEXJW4KF

18

ITorennmanpHBIE U
HEIIOTCHIMAILHBIC CHIIbI. CBSI3b
paboThl HEMOTEHIIMATBHBIX CUJI C
N3MCHCHHEM MEXaHUYECKOM
SHEPTUU CUCTEMBI TeJ. 3aKOH
COXpPaHECHUSI MEXaHUYECKON
SHEpruu

https://m.eds00.ru/DA3QVTOXQ

19

JlaGopaTopnas pabota
«MccnenoBanue cBsi3M pabOTHI
CUJIBI C UBMEHEHUEM
MEXaHUYECKOW PHEPTUM TeJjla Ha
MIpUMEpPE PACTSHKEHUS
PE3UHOBOTO KI'yTa

https://m.edsoo.ru/W1R4R88UG

20

KonTponsHas pabora o teme
«Kunemaruka. /lunamuka.
3aKOHBI COXpPAHEHUS B
MEXaHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TTOJIOKEHUSA

https://m.edsoo.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJISIPHO-KUHETUYECKON
TEOpUU. BpOyHOBCKOE IBUYKEHUE.

Auddysus

22

XapakTep JBUKECHUS U
B3aMOJIECUCTBHSA YAaCTHI]
BelecTsa. Moenu cTpoeHus
ra3oB, JKMJKOCTEU U TBEPBIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyin. KonnuectBo
Benectsa. IlocTogHuas
ABorajipo

https://m.edsoo.ru/FL1BAQD13

24

TemnoBoe paBHOBECHE.
TemnepaTypa u €€ usmMepeHue.
[ITxama remneparyp Llenscus

https://m.edsoo.ru/\WPNY6QA8Z

25

Wneanpueiii ras B MKT.
OcHoBHoe ypaBHeHne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOGcomoTHas TemIeparypa Kak
Mepa CpeIHEN KUHETUYECKOMN
SHEPTUH JIBHXKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Kuaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH [lanpToHa. ['a3oBbIe
3aKOHBI

https://m.edsoo.ru/Y3WB6613A

28

29

Jlaboparopnas padota
«HccnenoBanne 3aBUCUMOCTH
MEXTy TTapaMeTpaMH COCTOSTHUS
Pa3peKEHHOTO Ta3ay

N3omnporuiecchl B uacaabHOM rase
U UX Tpaduueckoe

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

https://m.edso00.ru/0ZJ3KZNJ5



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

30

MpEaACTaBJICHUEC

BHyTpeHHsIS SHEeprUs
TEPMOAMHAMHYECKON CHCTEMBI U
CHOCOOBI €€ N3MEHEHUS.
KonudaecTBo TemnoTh u padboTa.
Bruytpennsist sneprus
OJTHOATOMHOTO HJICaJIbHOTO Ta3a

https://m.eds00.ru/9JOITVXI8

31

Bune! reronepenaun

https://m.edso0.ru/36JJ120W9

32

VnenbHas TEINIOEMKOCTD
BemecTBa. KojimuecTBO TEINIOTHI
MIpU TeIuIonepeaaye.
AnuabaTHbIN TIpoliecce

https://m.edsoo.ru/5K3Y4H86L

33

I1epBblii 3aKOH TEPMOJUHAMUKHI
U €ro MPUMEHEHUE K
u3ompoueccam

https://m.edsoo.ru/2H06R3GAS8

34

Heob6parumocTh mporieccoB B
npupone. Bropoit 3akoH
TEPMOJIMHAMUKHI

https://m.edso0.ru/S85LWDFT8

35

[Tpunmun nevicteus u KITJ{
TEIJIOBOM MAaITMHBI

https://m.edsoo.ru/DLCDEAAUC

36

ukn Kapnuo u ero KII/]

https://m.edsoo.ru/4XPSAQV7IM

37

DKoJ0ru4ecKue npooiaeMsl
TETIOPHEPT e THKH

https://m.edsoo.ru/P07ZMY MS8I

38

O606maromuii ypox
«MomnekynsipHast pu3uKa.
OCHOBBI TEPMOJUHAMUKIY

https://m.edsoo.ru/9EKZ0DDWP

39

KonrtponsHas pabota mmo teme
«MonekynsipHast pu3uKa.

https://m.edsoo.ru/RCARYE6ZX



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

40

OCHOBBI TEPMOAVMHAMHKH
[TapooOpazoBanue u
KoHJeHcanus. Mcnapenue u
KUIIEHUE

https://m.edso0.ru/X48Q078EE

41

AOCOIIIOTHAs ¥ OTHOCUTEIbHAS
BIIQ)KHOCTb BO3yXa.
Hacpimennsiii map

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

42

Tsépnoe teno. Kpucramnmueckue
1 aMopdHBIe Tena. AHU30TPOIHUS
CBOMCTB KpuctaioB. JXKuakue
kpuctaiibl. COBpeMEHHbBIC
MaTrepuabl

https://m.edsoo.ru/JXFWLMZNK

43

[TnaBneHne U KpUCTALITU3AIH.
VenpHas TeIUIOTA IIABJIEHUS.
Cybnumarus

https://m.eds00.ru/OX117G6MR

44

YpaBHEHHE TEIJIOBOTO OalaHca

https://m.edsoo.ru/0lUXGN2I1

45

46

OnexTpusanus Tej.
OnekTpuyeckuii 3apsa. JlBa Buaa
AIEKTPUUYECKUX 3aPSI0B

[IpoBOAHMKHU, AUIIEKTPUKU U
MOJTYTIPOBOTHUKHU. 3aKOH
COXPAaHEHHUS IEKTPUUECKOTO
3apsiaa

https://m.edso0.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH

47

48

B3aumoneiicTBue 3apsi0B. 3aKOH
Kynona. Toueunsrit
AIIEKTPUYECKUN 3apsi

Hanpsyk€HHOCTB IEKTPUIECKOTO
nosist. [IpuHnmn cynepno3unuu

https://m.edsoo.ru/5U3BUOTHH

https://m.edsoo.ru/91IKAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

49

ANEKTPUYECKUX MoneH. JInanmn
HANPSKEHHOCTU

Pabora cun
3JIEKTPOCTATUYECKOTO TIOJISI.
ITorenmman. PaznocThb
MOTEHIINAIOB

https://m.edsoo.ru/VOPD9ASLF

50

[IpoBOJHUKHY U AUDTEKTPUKHU B
AIIEKTPOCTATHYECKOM TOJIE.
JuanexTpuueckas
IIPOHULIAEMOCTb

https://m.edso0.ru/12P2S3127

o1

OnexrpoémkocTts. KoHaeHcarop

https://m.edsoo.ru/B1UPRD52W

52

53

54

OneKTpoEMKOCTb IIOCKOIO
KOHJIEHCaTopa. DHEprus
3apsHKEHHOT0 KOHJ/IEHCaTopa

JlaGoparopHnas pabora
"3mepeHue aeKTpoOEMKOCTH
KOHJIeHcaTopa"

[IpuHUMn necTBUs U
MIPUMEHEHHUE KOHJICHCATOPOB,
KOIMPOBAJILHOTO arapara,
CTPYHMHOTIO ITPUHTEpA.
DneKkTpocTaTuyecKas 3amuTa.
3a3zeMiieHue IEKTPOnprOOpPOB

https://m.edsoo.ru/XPUKP82V8

https://m.edsoo.ru/PBGM4F845

https://m.edsoo.ru/H3Q9PNHYY

55

DNEKTPUUECKUN TOK, YCIOBUS
€ro CYIIECTBOBAHHUS.
[ToctosiHHbIM TOK. CHila TOKa.
Hanpsixenue. ConpoTuBieHue.
3axon Oma Juisl ydacTka Lenu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

ITocnemoBsaTennHOE,
NapajuieIbHOE, CMEIIAHHOE
COEIMHEHUE MPOBOJHUKOB.
Jlaboparopnas padota
«M3yueHnne cmemaHHoOro
COEIMHEHUS PE3UCTOPOB)

0.5

https://m.edso0.ru/SLKT3UPUR

o7

58

Pabota u MomHOCTh
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

3akon OMa 1151 TOJIHOM
(3aMKHYTOM) DJIEKTPUIECCKOMN
uenu. KopoTkoe 3aMbIkaHue.
Jlaboparopnas pabora
«M3mepenue DJIC ncrounuka
TOKa U €T0 BHYTPEHHETO
COMPOTHUBIICHUSD)

0.5

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

59

PesepBHblil ypok. KonTponbHast
pabora 1o Teme
"DnexTpoanHamMuka' /
Bcepoccuiickas npoBepouHas
paborta

https://m.edsoo.ru/MEMG6EIE5SX

60

61

O6006marmui ypok
«DNEKTPOAMHAMUKAY /
Bceepocculickas nposepoyHast
paborta

DneKTpOHHask IPOBOAUMOCTh
TBEPIBIX METAJIJIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS] METAJJIOB OT
TEMIIEPATYPBI.

https://m.edsoo.ru/P86 MDY 07H

https://m.edsoo.ru/WMNNBQL9H



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

62

63

CBepxnpoBOAUMOCTh

DNEKTPUYECKUI TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX MTyYKOB

[TonynpoBoaHUKH, UX
cOoOCTBEHHAsl U IPUMECHAs
npoBoguMocTh. CBoiicTBa p—N-
nepexona. [lonynpoBoiHUKOBBIE
puodopsI

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

https://m.edso0.ru/S55A1DQUR

64

DNEKTPUYECKUM TOK B pacTBOpax
U paciuiaBax 3J1€KTPOIUTOB.
DIIEKTPOJIUTHYECKAS
auccouuanus. JNeKTPOIn3

https://m.edsoo.ru/QUOQUWV91

65

66

DNEeKTpUYECKUil TOK B ra3ax.
CamocTosTenbHbIN 1
HECAaMOCTOSITEIIbHBIN pa3psil.
Monnus. [Inazma

DneKkTpudecKkrue MpudOpsI 1
YCTPOICTBA M UX TIPAKTHYECKOE
npuMeHeHue. [IpaBuna TexHuku
0€301MacHOCTH

https://m.edsoo.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

67

KouTponsHas pabora o teme
«Qnekrpocraruka. [1ocTosTHHBII
3JeKTpU4ecKuil Tok. Toku B
Pa3IUYHBIX CPEeIAX»

https://m.edsoo.ru/PASKIGWP4

68

PeseprubIil ypok. O6001maromuii
ypok no Temam 10 xracca

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

https://m.edsoo.ru/HLOAT6SNU



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

11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

KouTtpoJbHbie
padoThI

IIpakTuyeckue
padoTbI

Jara
H3yYeHUs

DJIeKTpPOHHbIE N (poBbIE
oOpa3oBaTebHbIE PecypChI

ITocTossTHHBIE MArHUTHI M UX
B3anMoOJeHcTBHE. MarHuTHOE
nosie. Bektop marHuTHOM
MHAYKIUU. JIMHUY MarHUTHOU
WHIYKIUN

https://m.edsoo.ru/4ADMOY IJN6

MarauTHoe 1oJie IMPOBOJHUKA C
TokoM. OmbIT DpcTeaa.
B3anmopeincTeue npoBOJHUKOB C
TOKOM

https://m.edso00.ru/1L5CT47FX

Jlaboparopnast pabora
«/3y4yeHne MarHUTHOTO TOJISt
KaTyIIKU C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JleficTBMe MarHMTHOTO TOJISI HA
MPOBOJHUK ¢ TokoM. Cuna
Awmmnepa. JlabopaTopHas pabota
«HUccienoBanue nelcTBUS
MIOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM

JlelicTBMEe MarHUTHOTIO I10JIsI Ha
JIBIDKYIIYIOCS 3apSKEHHYIO
yactuily. Cuna Jlopenna. Pabora
cuibl Jlopenia

https://m.edsoo.ru/UVHDISEX4

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

DneKTpOMarHuTHasi UHIYKIHUS.

https://m.edsoo.ru/VA26C9C3J



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

IToTOK BEKTOpa MarHUTHON
uaaykuuu. OJ1C uaayKnun.
3aKOH JIEKTPOMArHUTHOM
nHaykunn Papanes
JlaGoparopnas padota
«HccnenoBanne ABIEHUS
AIIEKTPOMATHUTHON WHTYKIIAH

https://m.edso0.ru/XZS5MQCBU

NunykTtuBHOCTSH. fIBIEHNE
camounaykuuu. I/1C
CaMOMHIYKLIMU. DHEPrus
MarHUTHOTO TIOJISI KaTYIIKHU C

TOKOM. 9J'ICKTpOMaFHI/ITHOC II0JIC

TexHnueckue ycTpomucTBa U ux
IIPUMEHEHHE: IIOCTOSTHHBIE
MarHMThl, 3JI€KTPOMAarHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTApHbIX YaCTHII,
VMHIYKLIAOHHAs [1€Yb

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

10

11

O6o06marommii ypok
«MaruuTHoe 1oJe.
DneKTpOMarHuTHast UHIYKIUS)
KonTponbHas paborta 1o Teme
«MarnuTHoOe 1oJje.
DJNIeKTpOMarHuTHasl UHIYKLIHSI

https://m.edso0.ru/COB05BGMC

https://m.edso00.ru/8X637ELEU

12

CB0OOIHBIE MEXAHUYECKUE
kosebanus. ['apMoHndeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHuil.
[IpeBpatienue sHepruu

https://m.edso00.ru/9Y6GYWEVP



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

13

JlaGopaTopnas paboTta
«MccremoBanre 3aBUCHMOCTH
neprojia MaJibIX KoseOaHui
rpy3a Ha HUTH OT JUTMHBI HUTH H
MacChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHbIN KOHTYP.
CBOOO/THBIC AIEKTPOMArHUTHBIC
KoJIeOaHHs B HCAIbHOM
Kose0aTeTbHOM KOHTYpE.
AHasiorust Mexnay
MEXaHHUYECKUMU U
AJIEKTPOMATrHUTHBIMH
KOJICOQHHSIMH

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna Tomcona. 3akoH
COXpaHCHHMSI SHEPTUHU B
U7caTbHOM KOJIe0aTeIIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

17

[IpencraBnenue o 3aTyXaruux
KoseOaHusx. BeIHYXIeHHBIC
MeEXaHUYECKUE KOJIeOaHu .
Pe3onanc. BeinyxneHHbIe
AIIEKTPOMATrHUTHBIE KOJIEOaHUS

IIepeMeHHBIN TOK.
CunycouaanbHbI IEPEMEHHbBIN
TOK. MOITHOCTH NIEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JICUCTBYIOLIEE 3HAYCHUE CUJIbI
TOKa Y HAIPSKEHUS

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEY XRVUI

18

Tpanchopmarop. [IpousBoactso,

https://m.edsoo0.ru/1ZWZUL8QK



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

19

nepeaada u norpedieHne
AJIEKTPUUECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE AIEKTPUUECKOTO
3BOHKA, F€HEpaTopa
[IEPEMEHHOTO TOKA, JINHUHI
JIEKTpoInepeayd

https://m.eds00.ru/93Z12W40Q0Q

20

21

DKOJIOTNYECKNE PUCKH MPU
MIPOU3BOCTBE IEKTPOIHEPTUH.
Kynberypa ncnonb30Banus
AIIEKTPOIHEPIHH B
ITOBCETHEBHON KU3HU

MexaHuuyeckre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuos.
CKOpoCTh pacpoCTpaHEHUs U
JnHa BOJIHBL. [lonepeunsie u
MIPOJIOJILHBIE BOJTHBI

https://m.edsoo.ru/SDUNYKWNO

https://m.edsoo.ru/\W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

https://m.eds00.ru/Z8270Q6V70

23

24

DJEKTPOMArHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTsb. [llkana
3JEKTPOMATHUTHBIX BOJIH
[IpuHIUITBI PaANOCBS3U U
TeJieBuaeHUs. Pa3Butue cpeacTs
cBs3u. Pagnonokamnus

https://m.edso0.ru/SWB57C06X

https://m.edso00.ru/2WQTSLGLV

25

KonTposnsHas pabora
«Komnebanus v BOITHBD)

https://m.edsoo.ru/IHURONSOB



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

26

27

IIpssmonuHenHoe
pacrnpocTpaHeHHUE CBETA B
OJHOPOJHOU cpene. ToueuHbli
HUCTOYHUK cBeTa. JIyu cBera
OTtpakeHue cBeTa. 3aKOHbI
otpaxenwus csera. [loctpoenue
M300pakeHH B TIIIOCKOM
3epkaie

https://m.edsoo.ru/HUF74NDOW

https://m.edsoo.ru/AIMBKQM22Z

28

29

[Ipenomnenue ceera. [lonHoe
BHYTPEHHEE OTPaKEHHUE.
[IpenenbHbIN yTOJI MOJIHOTO
BHYTPEHHETO OTPa>KECHUSI
JlaGoparopnas paboTa
«M3MepeHne nokasarens
MPEJIOMJIIEHUS CTEKIIA»

https://m.edsoo.ru/V49RISTRN

https://m.edso0.ru/J02E1M1DQ

30

JIunssl. [locTpoenune
n300paxxeHuit B muH3e. Gopmyna
TOHKOM JIMH3EL. Y BEIINUCHUE
JIMH3EI

https://m.edsoo.ru/M\W2MMS9KJIC

31

Jlaboparopnast pabora
«HccnenoBanne cBOWCTB
N300paKEHUI B JIMH3AX)

https://m.edsoo0.ru/Q1ZCMW980

32

Hucnepcus ceeta. CiioxHbIN
cocrtaB Oenoro cBeta. L[Ber.
JlaGoparopnas paboTa
«Habnronenne qucnepcuu
CBETa»

https://m.edsoo.ru/KOOWVKE11

33

WNuTtepdepenuus crera.
Hudpakmus ceta.

https://m.edsoo.ru/C8LCRSEJI



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

34

35

Judpakunonnas peméTka
[TorepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanus cera
Onrtuyeckue mpuOOpsI U
YCTPOMCTBA U YCIIOBHS UX
0€301MacHOT0 MPUMEHEHUS

https://m.edso00.ru/Q2118XY0OJ

https://m.eds00.ru/M5127JYGT

36

['panutbl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHHUKH.
[TocTynarsl crienuaabHOU TEOPUH
OTHOCHUTEIIFHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCUTENBHOCTH
OJIHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHHU U COKpAIIEHUE JJTUHbI

https://m.edsoo.ru/OVLMCN6B2

38

39

DHeprus ¥ UMITYJIbC
pensTUBUCTCKON yacTulbl. CBA3b
MAaccChl C DHEPTHEH U UMITYITHCOM.
DHeprusi MoKos

KontponbHas padota «Onruka.
OCHOBBI CHICIIHATEHOMN TEOPHH
OTHOCHTEIIBHOCTH

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

https://m.edsoo.ru/L8689JPLI

40

®otonbl. ®opmyia [1nanka.
DOHeprus 1 UMITyJbe (OToHA

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpBITHE U UCCIIEI0BAHNE
dotoaddekra. OnbiTer A. T
Cronerosa

https://m.edso0.ru/PGL5XXSRO

42

3akonbl potorddekra.
VYpaBHeHnue DUHIITENHHA ISt
dotordpdekra. «KpacHas

https://m.edsoo.ru/YLCK770G8



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

43

rpanuna» Gorodddexra
Jasnenue ceera. OnbiThl I1. H.
JlebeneBa. Xumuueckoe
JelCTBUE CBETa

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHu4eckue ycTponcTBa U
IIPAKTUYECKOE TPUMEHEHHE:
¢boTosrIeMEHT, POTOAATUHK,

COJITHEYHast OaTapest, CBETOIUO/

https://m.edsoo.ru/UFQDRSL5M

45

Pemenne 3aga4d mo Teme

«DIIeMeHThI KBAHTOBOM OITHKH

https://m.edsoo.ru/ZE73A67B1

46

47

48

49

Mopens atoma Tomcona. OOBITEL

Pesepdopna no paccesHuro o-
yactuil. [ImanerapHas Moenb
aTroma

IToctynmater bopa

N3nydenue u norioieHne

(hOTOHOB TIpU TIEPEX0JIe aTOMA C

OJIHOTO YPOBHSI SHEPTUHU Ha
Ipyroii. Buasl criekTpoB

BosHOBBIE CBOICTBA YaCTHII.
Bosnnbl ne bporins.
KopmnyckynsipHo-BoIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3IIy4eHUE

https://m.edsoo.ru/FIC11POHN

https://m.edso00.ru/6X7GFHZ9X

https://m.edsoo.ru/NN8BHZYBE

https://m.edso0.ru/J710TLFCO

50

OTKpbITHE PAMOAKTUBHOCTH.
Omnsitel Pesepdopaa mo
OIIPEeNICHHUIO COCTaBa
PalMOAKTHBHOTO H3ITyUCHHSI

https://m.edso00.ru/TSJFUU3TP



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

51

52

CaoiicTBa anbda-, 6era-, raMma-
n3nydeHus. BivsHue
PaZMOAaKTUBHOCTH Ha JKUBbIE
OpraHu3MbI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
ONEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacmnan. ["'amma-uznyduenne

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

53

OHeprus CBA3U HYKJIOHOB B S7pE.

S nepHble peakiuu. A nepHsbiit

peakrtop. [Ipobiemsr, 1
IIEPCIEKTHUBBI, YKOJIOTHYECKUE

ACIIEKTHI SIACPHON IHEPTETUKH

https://m.edsoo.ru/CEJYJSSIG

54

55

56

DneMeHTapHbIE YaCTUIIbIL.

OTtkpbITHE TO3UTPOHA. MeTobl
HaOIIOJICHUS U PETUCTPALIUU
areMeHTapHbIX YacTull. Kpyribrit 1
cron «DyHIaMeHTaIbHbIE
B3anMOJICUCTBHS. EQMHCTBO

(M3UYECKONM KApTUHBI MUPaY

DTansl pa3BUTHS ACTPOHOMHUH.
[Ipuxkiiagnoe u

MHUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMUU. Buj 3BE31HOTO 1
Heba. Co3Besnus, SpKUE 3BE3/IBI,
IJIAHETHI, UX BHIUMOE

nBkenue. CoaHeuHass CHCTEMA

Connue. ConHeyHasi akTUBHOCTb.
Hcrounuk sneprun ConHua u

https://m.edso0.ru/SUC62U40A

https://m.edsoo.ru/5PXS219VY

https://m.edsoo.ru/1JZR54JA0



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

57

3BE3]

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI
ITIABHOM ITOCJIE0BATEIbHOCTH.
BnyTtpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE TIPEICTABICHUS O
MIPOUCXOXKJICHUH U SBOJIIOLIMH
CounHua u 3B€31

https://m.edso0.ru/GGD3W74Z0

58

Mneunsiii [Iyte — Hama
I"anaxTuka. [lonoxxenue n
nemwkenne ConHia B ['anakTuke.
I'amakTukn. YEpHbIE NBIPHI B
Alpax rajlakTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pazberanue
ranaktuk. Teopus bonbioro

B3phbIBaA. PennkToBoe H3JIYUCHHC.

MeraramakTuka

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

60

Hepemennsie npoGiaembl
aCTPOHOMHUU

https://m.edsoo.ru/LJIHNL2MCF

61

KonTpomnsHas pabora
«DNEeMEHTHI ACTPOHOMUH U
acTpou3nuKm»

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuii ypok. Posnb
($U3MKN 1 ACTPOHOMUU B
SKOHOMMYECKOM,
TEXHOJOTHYECKOM, COITMAIbHOMN
1 ATUYECKOM cdepax
JIeATeIIbHOCTH YeJIOBEKa

https://m.edsoo.ru/\WNJ5CRXYD

63

O606maromuit ypok. Poss u

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



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
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MeCTO (U3UKU U ACTPOHOMUH B
COBPEMEHHOI Hay4YHOU KapTUHE
Mupa

O606mmaromuit ypok. Poib
64 ¢bu3nvecKoit Teopun B

(dbopMHpOBaHUM TIPECTABICHHMA
0 (u3nvecKkol KapTUHE MHUpa
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O6o6maromuii ypok. Mecto
(bu3nvecKoil KapTUHBI MHUpa B
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM MIPOI'PAMMBbBI

10 KJIACC

Kon
NMpoBepPsIeMOro
pe3yJjbTara

IIpoBepsiemble NpeAMeTHbIE Pe3YJbTATHI 0CBOCHHS] OCHOBHOI
o0pa3oBaTe/bHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus

10.1

10.2

JleMOHCTpHpOBaT, Ha TpPUMEpax poib ©W MecTo (Hu3uKH B
dbopMUPOBaHUM COBPEMEHHON HAay4YHOW KapTUHBI MHUPA, B Pa3BUTHUU
COBPEMEHHOM TEXHUKHU U TE€XHOJIOTHM, B MIPAKTUYECKOU JI€STEIbHOCTH
JIIonen

YYuTBHIBaTh TPAHUIIBI IPUMEHEHHUS W3YUYEHHBIX (PU3MUECKUX MOJEIICH:
MarepuaibHas TOYKa, WHEpIUaIbHAsg CUCTEMa OTCU€Ta, aOCOJIOTHO
TBEPAOE TEJIO, UACATBHBIN T'a3; MOJEIIN CTPOEHHUS T'a30B, KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM OJJICKTPUYECCKUN 3apsii — IPU PELICHHUH

dbuznyecKkux 3a1a4

10.3

PacnioznaBare Qusnveckue sBiIeHHS (TIPOIECCh) U OOBSICHATH WX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOpHUH
CTPOCHMSI  BEHIECTBA U  JJIEKTPOJUHAMHUKU: pPAaBHOMEpPHOE W
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE IaJeHUE
TeN, ABUXKEHUE M0 OKPYKHOCTH, HMHEpUUs, B3aUMOJECHCTBUE TeIl;
nud@y3usi, OpOYHOBCKOE JABUKEHHE, CTPOCHHME KUAKOCTEH U
TBEPABIX  Tel, W3MEHeHHe Oo0BbEMa Ten TpHU  HArpeBaHHUH
(oXJMaxkJIeHUH), TEIUIOBOE paBHOBECHE, MCHIApEHHE, KOHJEHcalus,
IUIaBJICHUE, KPHUCTAIIM3ALMs, KHUIEHUE, BIAXKHOCTh BO3/yXa,
MOBBIILICHHUE JAaBJICHUS ra3a MpHU ero HarpeBaHUH B 3aKPHITOM COCY/IE,
CBA3b MEXKIY IMapaMeTpamMHM COCTOSHUS Ta3a B H30IpOLeccax;

QJICKTpU3alusa T, B3aHMMOJCUCTBHE 3apA 0B

10.4

OnuceiBaTh MEXaHUYECKOE JBWKEHHE, MCIONb3ys (U3HUecKue
BEJIMYMHBI: KOOPJIHWHATA, MYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, UMIYJbC Telna, KHUHETHUYECKas DJHEprusd,
NOTEHIMAbHAsl DJHEPrus, MeXaHudeckas paboTa, MeXaHHYecKas
MOIITHOCTh; IPY OMHMCAHUU NPABUIBHO TPAKTOBATH (PU3NUECKUIA CMBICT
UCIIOJIb3YEMBIX BEJIMYUH, MX OOO3HAYEHHs] W €IWHUIbI, HaXOAWTb
(dbopMyIIbI, CBS3BIBAIOLIUE NaHHYIO (PU3MUYECKYIO BEJTUYHUHY C IPYTUMHU

BCIIMYMHAMH

10.5

OnuceIBaTh H3YUYCHHLIC TCIIJIOBBIC CBOMCTBA TEII M TCIJIOBEIC




SABJICHUS, WCIOJNb3Yys (PU3NYECKHEe BEJIMYMHBL: JaBJeHUWE Trasa,
TeMIepaTypa, CpeNHsAs KHHETHMYECKAash DHEPrus XaOoTHYECKOTO
JBUKEHUS MOJIEKYJ, CpPEIHEKBaJpaTHu4Has CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs dHeprusi, paboTa Trasa,
KO()PUIMEHT TMO0JIE3HOTO JACHCTBUSA TEIJIOBOTO JBUraTess; IpHU
ONMCAaHUU MPaBUWIbHO TPaKTOBAaTh busnueckuit CMBICTT
UCIIOJIb3YEMBIX BEJIUYHMH, UX OO0O3HAYEHUs U €IHUHUIIbI, HAXOIAUTh
(bopMyIIbl, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO BETUYUHY C IPYTUMHU

BEIIMYUHaAM

10.6

OnuceiBaTh HM3y4YCHHBIE DJEKTPUYECKHE CBOWCTBA BEIIECTBA W
JNIEKTpUUYECKUEe  sIBICHHsST  (TIPOIECCHI), HCMONB3ys  (pusmdeckue
BCJIMYMHBL:  DIICKTPUYECKUI  3apsija,  DIIEKTPUYECKOe  IoJe,
HaNpsHKEHHOCTh  TIOJISI, TIOTCHIMAN, Pa3HOCTh IOTCHIIMAIOB; TIPU
ONHCAHWH MPABWIBLHO TPAKTOBATh (PU3MUECKUI CMBICT HCIIOJIB3YEMbBIX
BEIMYMH, WX OO0O3HAYCHHS W CIWHUIBI, YKa3bIBaThb (POPMYIIHI,
CBS3BIBAIOIIME JAHHYIO  (HU3MUYECKYI0 BEIMYMHY C JAPYTUMH

BCJIIMYMHaAMU

10.7

aHATM3UPOBaTh (U3UYECKHE TMPOIECCHl H  SBICHUS, HCIOIB3YS
dbusznyecKre 3aKOHBI ¥ MPUHITUIBL: 3aKOH BCEMUPHOTO TArotenus, |, |l
u |1l 3akonpl HeloTOHa, 3aKOH COXpaHEHHs] MEXaHWYECKOW DHEPIHH,
3aKOH COXpPaHCHHS UMIYJIbCA, TPUHIUI CYIEPIIO3UIIUU CHJI, TIPHUHIIUTT
pPaBHONPABHS  HMHEPIHMAIBHBIX CHCTEM  OTCYETa;  MOJICKYJISIPHO-
KUHETHYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, ra30BBIC 3aKOHBI, CBS3b
CpeIHel KWHETHMYECKOW DHEPTruu TEIUIOBOTO JBIDKEHHUS MOJIEKYN C
a0COJIOTHOW TeMIEepaTypoil, MEpBbIM 3aKOH TEPMOJUHAMHUKH; 3aKOH
COXpaHEHMs DJIEKTPUYECKOTro 3apsna, 3akoH Kyiona; mnpu 3ToM
pa3nuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe

BBIp@XEHHUE U YCIIOBUS (TpaHUIlbl, 0071aCTH) IPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC NPUHIMUIBI JEHCTBUS MAIllMH, TPUOOPOB H
TEXHHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS HUX 0€30MacHOro

HCIIOJIB30BaHUA B HOBCCHHCBHOﬁ KHU3HU

10.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NUYECKUX SIBJICHHUM U
IPOLIECCOB € MCIOJIb30BAaHUEM IMPSAMBIX U KOCBEHHBIX U3MEPEHMIA; IPU
3ToM (GOopMyIHpOBaTh MpodiieMy (3afady) W THUIOTE3Y Y4eOHOTO
9KCIEpUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TPEAJIOKEHHOTO

000pyI0BaHMUs, TPOBOJUTH OIBIT U (POPMYITHPOBATH BBIBOIBI

10.10

OcymiecTBiasTh NpSIMble W KOCBEHHBIE HM3MEPEHUS (PHU3HMUECKUX

BCIIMYMH, IIPH 3TOM BI)I6I/IpaTI) OIITHMAJIBHBIN CIIOCO0 HU3MCPCHHUA U




10.11

HCIIOJIB30BAaTh U3BCCTHBIC MCTOJbI OICHKH HOFpeH_IHOCTef/'I I/ISMCpeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3HUCCKMMH BEIMYMHAMH C
WCIOJIb30BAaHUEM TIPSMBIX HW3MEPEHHUH; MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HKCHpPOBATh pPE3YyJIbTAaThl TOJTYYCHHOW 3aBHCUMOCTH
(bU3HYECKUX BETMYHMH B BUJE TaONHIl U TPapUKOB, JIeJaTh BBIBOJBI 10

pe3ylibTaTaM UCCICAOBAaHUA

10.12

10.13

CobOmonate  mpaBuja 0€30MacHOTO  Tpyda HpU  MPOBEACHHUH
UCCIIEIOBAaHUI B  paMKax y4yeOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENbCKON U TPOEKTHON JESATEIbHOCTH C MCIOJIb30BAaHHEM

U3MEPUTENBHBIX YCTPOMCTB U TaOOPaTOpHOTO 000PyIOBaHUS

Pemarp pacu€rHbie 3amaun C SBHO 3aJlaHHOW (PU3NYECKON MOEIBIO,
UCTIONB3ysl (PU3MYECKHE 3aKOHBI M TPHUHIUIBI;, Ha OCHOBE aHalIM3a
yCIOBHS  33/Ja4d  BBIOMpaTh  (U3NYECKYI0 MOJENb, BBIACIATH
dbusznyeckne BeNWYUHBI U (HOPMYITBI, HEOOXOMUMBIE JUIsl €€ PeIIeHus,
MPOBOJIUTH PACUYETHl U OLICHUBATh PEATHbHOCTH MOJYYECHHOTO 3HAUCHHUSI

(U3UYECKON BETUYHHBI

10.14

10.15

Pemrats Ka4CCTBCHHBIC 3aJadu: BBICTpAaNBATb JJOrN4YCCKH
HCTIPOTHUBOPCUYNBYIO ILICTIOUKY paCCY)K)ICHI/Iﬁ C OHOpOﬁ Ha HU3YUYCHHBIC

3aKOHBI, 3dKOHOMCPHOCTH U (1)1/131/1%01(1/16 SABJICHHUA

Hcnonp3oBaTh TpH  pemICeHWH y4eOHBIX 3a7ad  COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTHMU JJIi TOUCKA, CTPYKTypHUPOBAaHMS,
UHTEPIpETallMi M TPEICTaBICHUS Y4eOHOW M Hay4YHO-TIOMYJISIPHON
uHpOpPMALIMY, TOTYYCHHON U3 Pa3NU4YHBIX MCTOYHUKOB; KPUTHUECKH

aHAIM3UPOBATH MOJy4yaeMyr0 HHGOPMAIUIO

10.16

10.17

[IpyBOIUTH MPUMEPHI BKIAJa POCCHHCKUX M 3apYOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE IPOLIECCOB OKPYKAIOLIETO

MUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

Hcnonb30BaTh TeOpeTUYECKUE 3HAHMS MO (U3MKE B TOBCEIHEBHOM
YKU3HU JUIs o0ecriedeHns 0€30MacHOCTH Py 0OpallleHuH ¢ MpUoopamu
U TEXHUYECKUMHU YCTPOMCTBAMM, [UIsl COXPAaHEHHUS 3/10pPOBbS H

COOJTIOZICHUST HOPM 3KOJIOTUYECKOTO ITOBEJICHUS B OKPYKAIOIICH cperie

10.18

PaGorarp B rpynme ¢ BBHIIOJHEHHUEM PA3IWYHBIX COLMHUATBHBIX POJIEH,
IUIAaHUPOBaTh ~ paboOTy  TIpyNmbl, palMOHAIBHO  PacHpenesiaTh
00s3aHHOCTH W IUIAHMPOBATh JIESATEIBHOCTh B HECTAHJAPTHBIX
CUTyalUsX, aJEKBAaTHO OLIEHUBATh BKJIAJ KaXJOr0 W3 yYaCTHHUKOB

IPYIIBI B pEIIEHUE paccCMaTpUBaeMON MPOOIIEMBI




11 KJIACC

Kon
MpoBePsIeMOro
pe3yJbTaTa

IIpoBepsiemble peAMeTHbIE Pe3yJbTAThI 0CBOCHUS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl cpeHero oouero 00pa3oBaHus

11.1

11.2

JleMOHCTpHpOBaT, Ha TpUMEpax poib ©W MecTo (U3MKH B
(GhOpMHUPOBAaHUHM COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TE€XHOJOTHM, B MPAKTUUECKOU JI€SITEIbHOCTH
JOJIeH, IEJTOCTHOCTh U €IUHCTBO (DU3UYECKON KapTUHBI MUPa

Y4YuThIBaTh TPAHUIIBI MPUMEHEHUS W3YUYEHHBIX (U3HUECKUX MOJCIICH:
TOYEYHBIN 3JIEKTPUYECKHUMN 3apsif, AAepHass MOJEIb aTOMa, HYKIIOHHAs

MO/JIEJTb AaTOMHOTO SIZ[pa TPU PEIICHNN (PU3UICCKUX 3319

11.3

Pacno3naBare ¢usndeckue sBIeHHs (IPOIECCH) U OOBACHATH MX Ha
OCHOBE  3aKOHOB  JJIEKTPOJMHAMMKH W  KBAaHTOBOM  (hu3MKH:
AIIEKTPHYECKAsT MPOBOJAUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIGUCTBUS  TOKa, B3aMMOJICHCTBHE  MAarHWTOB,
DIIEKTPOMArHWTHAasl MHAYKIHSA, JACWCTBUE MArHUTHOTO TIOJIS Ha
NPOBOJHUK C TOKOM W JABIDKYIIWICS 3apsij, 3JIEKTPOMAarHUTHEIC
KOoJIe0aHWS W BOJHBI, TPSMOJMHEWHOE pAaclpOCTpaHEHHE CBETa,
OTpaKeHHe, TMpeJoOMJICHHe, HMHTeppepeHnus, Aupakuus U
MOJIIpU3allvsl CBETa, JUCTEpCUsi CBeTa, (HOTORIEKTpuuecKuid 3¢ heKT
(potoadexT), cBeTOBOE MaBIICHHE, BO3HUKHOBEHHE JIMHEWYATOTO
CIIeKTpa aToMa BOJOPOJA, CCTECTBCHHAas ©  HCKYCCTBEHHas

PAaaOaKTUBHOCTD

114

OnuceiBaTh  M3y4yeHHBIE CBOMCTBAa  BelIeCTBa  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPUUYECKYIO MPOBOJUMOCTD Pa3IMUHbIX
cpell) M DSJIEKTPOMarHUTHBIE SIBIEHUS (MPOLIECCHI), HCIOJIb3Ys
¢usuyeckue  BEIMYUHBL:  JJEKTPUYECKUH  3apsii, Cuila  TOKa,
JJIEKTPUYECKOE  HANpPsDKEHUE,  DJIEKTPUYECKOE  CONMPOTUBIICHHE,
paszHocth noteHuuanon, IJ[C, pabora TOka, MHAYKIHMS MarHUTHOTO
noisisi, cuia Awmmnepa, cuia JlopeHIla, HMHIYKTUBHOCTh KaTYILKH,
SHEPrusl AJIEKTPUYECKOTO M MAarHUTHOrO TMOJEeH, Mepuoja M YacToTa
Kosie0aHUi B KoseOaTeIbHOM KOHTYpE, 3aps/] U CHUjla TOKa B MpOLEcce
FapMOHUYECKMX  3JIEKTPOMATHUTHBIX Kosie0aHuH, ¢doxycHoe
paccTOssHHE W ONTHYECKas CUJjla JIMH3bl; MPHU ONUCAHUU MPAaBUIBHO
TPAaKTOBaTh (U3UYECKUN CMBICH HCIOJIB3YEMbIX BEJIMYMH, HX
0003HAaYeHHs] M €IWHHULBI;, YKa3blBaThb (POPMYJIBI, CBSI3bIBAIOIINE

JaHHYIO (1)PI31/I‘-IGCKyIO BCIIMYUHY C IPYTUMHU BCINYHMHAMHA




115

OnuceiBaTh U3yYEHHbIE KBAHTOBBIC SIBJCHUS M MPOLECCHI, UCIIONb3Ys
¢u3nyecKkne BETUYHMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIUHA
BOJIHBI M YacTOTa CBETa, JHEPrusi M HUMIyJIbC (OTOHA, IEPUOJ
nojlypacmana, OJHEprus CBSA3M aTOMHBIX sAep; IpU ONHCaHUHU
NpPaBUIILHO TPAKTOBATh (DU3UUECKUN CMBICI UCIOJIb3YEMbIX BEJIMYWH,
uX 0003HAYEHUS M EIUHUIIbI; YKa3bIBaTh (OPMYIbI, CBA3BIBAIOLINE
JAHHYI0 (PU3HYECKYIO BEJIMYMHY C APYTMMH BEJIMYWHAMM, BBIYUCIIATD

3HAYeHUE PU3UUYECKON BEITMUNHBI

11.6

AHanmu3upoBaTh (PU3UYECKHE TPOIECCHl U SBJICHHS, HCIOIB3Ys
dbusnyeckue 3aKOHBI W NpUHOMNBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATENIbHOIO W MapaJUIeIbHOTO COEIWHEHMS] MPOBOJHUKOB,
3akoH Jlkoyns — JleHna, 3aK0H 3JIEKTPOMAarHUTHOW MHIYKIIMHU, 3aKOH
MPSMOJIMHEHHOTO PAaCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHHUS CBETA,
3aKOHBl ~ TPEJIOMJICHUSI  CBETAa, YpaBHEHUE  OUWHINTEWHA s
doToapdexra, 3aKOH COXpaHEHUS DIHEPTHH, 3aKOH COXPaHCHHS
UMIYJIbCA, 3aKOH COXPAHEHMS JJIEKTPUUECKOrO 3apsna, 3aKOoH
COXpaHEHUs  MAacCOBOrO  4Yucia, TNocTynatel bopa, 3akoH
paaMOaKTUBHOIO pacmnaja; MOpu 3TOM  pa3jinyarh CIOBECHYIO
(bOpMyITHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BHIPAKEHUE U YCIIOBHS

(rpaHuIbl, 001aCTH) IPUMEHUMOCTH

11.7

OHpeI[eJ'ISITI) HarpaBJICHUC BCKTOpa HWHAYKIOWUKU MArHUTHOI'O II0JIA

IMPOBOJHHUKA C TOKOM, CHJIbI AMnepa N CHJIBI HopeHua

11.8

11.9

Crpoutrb ¥ ONHCHIBaTh H300paXeHHE, CO3[aBa€MO€ IUIOCKHM

3€pPKaJIOM, TOHKOM JIMH301

BBINONMHATE SKCTIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NUYECKUX SIBJICHUM U
IPOLIECCOB € MCIOIb30BAaHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHMI; TPH
3ToM (GOopMyIHpPOBaTh MpodieMy (3agady) W TUMOTE3y Yy4eOHOTO
9KCIEpUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TPEAJIOKEHHOTO

000py10BaHMUs, TPOBOJUTH OMBIT U (POPMYITHPOBATH BBIBOIBI

11.10

OcymiecTBiasTh NpSIMble W KOCBEHHBIE H3MEPEHUS (PHU3HMUECKUX
BEJIMYMH; TIPU STOM BBIOMPATh ONTHUMAJBHBIM CIIOCOO H3MEpPEeHHs U

HCIIOJIB30BaTh N3BCCTHBIC MCTOAbI OICHKH HOI‘p@I.HHOCTCﬁ H3MepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTU (PU3MUYECKUX BEJIMYMH C UCIOJb30BaHUEM
NPSMBIX U3MEPEHUM; TMpPU OSTOM KOHCTPYHpPOBaTh YCTaHOBKY,
($UKCHUpOBaTh PE3yNbTAaThl TOJYYEHHONW 3aBHCHMOCTH (PU3UICCKUX
BEJIMYMH B BHJIE TaOIUI] U TpadUKOB, AETaTh BBIBOABI IO PE3ylIbTaTaM

HUCCIICAOBaHUA

11.12

Cobmonate mpaBmwia 0e30macHOro TpyJda TMpU  MPOBEICHUU




UCCIeOBaHUM B paMKax y4eOHOro HKCIepUMEHTa, YyueOHO-
UCCJIEA0BATENbCKOW M MPOEKTHOM JEATEIbHOCTH C UCIOJIb30BAHUEM

HU3MEPHUTENIBHBIX YCTPOUCTB U JIAOOPaTOPHOTO 000PYAOBAHUS

11.13

11.14

Pemarp pacuérHbie 3aauu ¢ SIBHO 3aJlaHHON (PU3UYECKONW MOJIEIBIO,
UCTIONB3YSl (PM3WYECKUE 3aKOHBI W TPHUHIIMITBI; Ha OCHOBE aHaIn3a
yCIOBHS  3a7aud  BBIOMpaTh  (U3MUECKYH0 MOJIeNb, BBIICIATH
bu3nYecKue BEIUYUHBI U POPMYITbI, HCOOXOAUMBIC M €€ penieHus,
MPOBOJUTH PACUETHI U OLICHUBATh PEATIbHOCTh MOJTYYEHHOTO 3HAYEHUS

(bU3UYECKON BETHUYUHBI
Pemats KaueCTBEHHbBIE 3a/1auu: BBICTpAaUBaTh  JIOTMYECKH
HEMPOTUBOPEUMBYIO LIETIOUKY PACCYKICHHUI C OMOPOM HAa M3YUYCHHbIC

3dKOHBI, 3dKOHOMCPHOCTHU U (1)I/ISI/I‘I€CKI/I€ SIBJIICHUSA

11.15

11.16

Hcnonp3oBaTh MNpH  pelmIeHUH  y4eOHBIX 3a7ad  COBPEMEHHBIC
UHPOPMALIMOHHbIE TEXHOJOTMH I TIOHUCKA, CTPYKTYpPHUPOBaHUS,
MHTEPIIPETAIMM U TPEJCTaBICHUS Y4eOHOM M Hay4HO-TIOMYJISPHOU
UHpOpMaLUY, MOJYyYEHHON U3 pa3iU4YHbIX MCTOUYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJTyYaeMyt0 HHGOPMAIUIO

OOBSACHATh TPUHLMIBI JIEUCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX

YCTPOWMCTB; pas3IuyvaTh YCIOBUS HMX OE30MAaCHOTO HWCIIONH30BAHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaNTE MpUMEPHI BKIAAAa POCCHICKHX W 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, B OOBSICHEHUE TPOIIECCOB OKPYIKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJIOTHI

11.18

11.19

Hcnonp30BaTh TEOpEeTUYECKHE 3HAHUS MO (U3MKE B IOBCEIHEBHOM
KU3HU JUIsl o0ecrieueHrs 06e30MacHOCTH MpU OOpalieHuu ¢ mprudopamu
U TEXHUYECKUMHU YCTPOMCTBaAMH, [UJIsi COXPAHEHUS 3/0POBbsl H

CO6J'IIO}ICHI/IH HOPM 3KOJIOTHYCCKOI'O ITOBCACHU B OKPY)KaIOHICﬁ cpeac

Pabotarhs B rpymme ¢ BBITOJHEHHEM Pa3IMUHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy  Ipynmbl,  palUOHAIBHO  paclpeneisTh
00S3aHHOCTH ¥ IUIAHUPOBATh JACATENIFHOCTh B  HECTaHAAPTHBIX
CUTyallWsIX, aJ€KBAaTHO OLIEHMBATh BKJIAJ KaXIONO W3 YYaCTHHKOB

TPYIIIBI B pellIeHHe paccMaTpruBaeMoi pooOIeMbl




HPOBEPAEMBIE 2JIEMEHTBI COAEP’KAHUA

10 KIIACC

Kon
pasaena

Koa nposepsiemoro
IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS
3JIeMeHTa

OU3NKA U METO/IbI HAYYHOI'O ITO3HAHMA

O®uszuka — Hayka o mpupone. Hayunsle
11 METOBI ITO3HAHMS OKpYXaromero mupa. Poip
JKCIIEPUMEHTa M  TEOpUHM B  Ipolecce

MO3HAHUS MPUPOJIBL. DKCIEPUMEHT B (prsnke

MogenupoBanue (QHU3MUECKUX SIBICHUH |
npoueccoB. Hayunsie runoressl. @usznueckue
3aKOHBl U TEOpUHU. ['paHHLIBI TPUMEHUMOCTHU
12 (bU3UIECKUX 3aKOHOB. [TpunIHTT
' cooTBeTCTBUSA. Pomb u Mecto GU3MKK B
(GOpMUPOBaHMM  COBPEMEHHOM  HAay4YHOMH
KapTUHBI MHpa, B MPAKTUYECKOMN

NESITENbHOCTH JIroAeH

MEXAHHNKA
KMHEMATHUKA

Mexannueckoe aBrmxenre. OTHOCUTEIHLHOCTD
211 MEXaHUYeCKoro ABmxkeHus. Cucrema oTcyéra.

TpaexTopust

2.1

[Tepemenienue, cKOpocTh (CpemHsIE CKOPOCTb,
MTHOBEHHass ~ CKOPOCTb) M YCKOPECHHE
2.12 MaTepUaJbHOM TOYKHM, UX NPOEKLUUU Ha OCHU
CHCTEMBI KOOp/AMHAT. Crnoxenne

MEPEMEIICHUN U CIIOAKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEIHOE JIBMOKCHUE. ['paduku
2.1.3 3aBHCHUMOCTH KOOpJUHAT, CKOpPOCTH,
YCKOPCHUS, yTH u nepeMeIeHus

MarepuaibHON TOYKU OT BPEMEHU




2.2

2.14

CBobOoaHOe majerne. Y CKOpeHrne CBOOOTHOTO

nmaacHusA

2.15

KpuBonuneitHoe JnBmxeHue. PaBHOMepHOe
JIBW)KEHHWE  MaTEepUaJbHOW  TOYKHM IO
OKPY>KHOCTH. YTJIOBasi CKOpPOCTb, JIMHEWHAs
CKOPOCTb. [lepuon u 4acToTa.

LleHTpOCTpEMHUTENBHOE YCKOPEHHE

2.1.6

2.1.7

Texanueckue YCTPOMCTBA: CIIUJIOMETD,
JNBIKECHHUE CHApsJ0B, LETHBIE M PEMEHHBIE
nepeaadu

[IpakTrueckue paboThI. N3mepenue
MTI'HOBEHHOH CKOPOCTH. Hccnenosanne
COOTHOUIIEHUSI MEXIY MyTAMHU, NPONJEHHBIMU
TEJIOM 3@  [OCJIENOBATENIbHBIE  pPaBHbIC
IIPOMEXYTKH BPEMEHU NP PAaBHOYCKOPEHHOM
JIBW)KEHUH C HA4YaJIbHOM CKOPOCTBIO, PABHOM
HyIt0. M3ydyeHue NBUKEHUS IIapuKa B BA3KOU
KUAKOCTH.  VI3yueHue  JBUKEHUS — Tena,

OpOIIEHHOTO TOPU30HTAIHHO

JMHAMUKA

22.1

[TpuHIMI OTHOCHUTEJIbHOCTH lanunes.
IlepBoiii 3akoH HproToHa. HMuepumanbHble

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IIpuHuun cyneprno3uiun

CHIJI

Bropon 3akoH HproToHa misg marepuanbHON
TOYKM B HHEPHHATBHOH CHCTEME OTCUéTa
(UCO). Tpernit 3axkoH HproToHa s

MAaTCPUAJIbHBIX TOYCK

2.2.4

3aKOH BCEMUPHOTO TAroTeHus. Cuia TSHKEeCTH.

[IepBas kocmMuueckasi CKOpocTh. Bec tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHus
CKOJIbKEHUSI W  CWIa  TPEeHHs  IMOKOS.

Koapdurument tpenus. Cuna conpoTUBIEHUS




2.3

2.2.7

Ipu IBUKCHUU TCJIa B ) KUJAKOCTHU UJIU I'a3C

HOCTyTIaTCJ'II)HOG U BpamaTCIbHOC JIBHKXCHHC

a0COJIFOTHO TBEPIOTO TeiIa

2.2.8

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpALICHMS.
IIne4o cunbl. YCi0BHsS paBHOBECHS TBEPAOTO

Tena B UCO

2.2.9

2.2.10

23.1

TexHuueckue  yCTpOWCTBA:  MOAIIMIIHUKH,

ABWKCHUEC NCKYCCTBCHHLIX CITYTHHUKOB

[Ipaktrueckue paboTel. M3ydeHne NBMKEHUS
Opycka IO HaKJIOHHOW TUIOCKOCTH TIOJ
JICHCTBHEM HECKOJLKHUX cuil. MccaemoBaHue
3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIHNX
B AeGOpMUPYEMO TPYXKUHE U PEIUHOBOM
oOpasiie, OT BETUYMHBI HUX JIe(OopMaINH.
HccnenoBanue ycioBuil paBHOBECUS TBEPIAOTO

TeJa, UMEIOILETO OCh BpallleHUs
3AKOHbBI COXPAHEHI S B MEXAHUKE
Nmnynbc  maTepuanbHOM TOYKH, CHUCTEMBbI

MaT€pHaJIbHBIX TOYCK. I/IMHYJ'IBC CHJIBI H

HU3MCHCHUC UMITYJIbCa TCJIa

2.3.2

3akoH coxpaHeHuss wumnyiaeca B HMCO.

PeakTuBHOE NBUXKEHHUE

2.3.3
2.3.4

PabGora cunel

MOoOIHOCTE CHUJIBI

2.3.5

Kunernueckas OHCPIru-d MaTepHaHLHOﬁ TOYKH.

Teopema 0 KHHETHYECKOM SHEPTUN

2.3.6

2.3.7

[lorennmanbHas sHeprus. l[loTeHunanbHas
SHEPTHUs yIpyro nehopMHUPOBAHHOK
npyxuHnbl. [loTeHuuaneHas 5>HEpPrus Teia

BOJIM3H MMOBEPXHOCTH 3eMJITH

I[ToreHMaIbHBIE U HEMOTEHIMAIBHBIE CHUJIBI.
CBsi3b  pabOThl HEMOTEHUHUATBHBIX CHUJ C
U3MEHEHUEM MEXaHUYECKOMI SHEPTUU

CHUCTEMBI TCII. 3akoH COXpaHCHUA




MEXaHUYECKOM OHCPIrun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuyeckue ycTpoucTBa: IBH)KEHHE Paker,
o BOJIOMET, KOTIEP, NIPYKUHHBIN ITUCTOJIET
[Ipaktuyeckue pabotel. W3ydeHwe cBs3U
2310 CKOpPOCTEM Tea Ipu HEYNpPyroM yJape.

HccnenoBanue cBsizu  pabOTBl  CHIIBI €

W3MEHECHHEM MEXaHHMYECKOM OHEPTHHU TCJIa

MOJIEKVYJISIPHA S ®U3UKA 1 TEPMOINHAMUKA

3.1

OCHOBbBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPHUU

3.11

OcHOBHBIE MIOJIOKEHHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPHH. bpoyHoBckoe
nmwkenue. {uddysus. Xapakrep ABIKEHUS U

BSaHMOHeﬁCTBHH qJacTull BCIICCTBA

3.1.2

Mojgenu cTpoeHus Ta3oB, JKHUJIKOCTEH U
TBEPIBIX TeT ©W  OOBSICHEHHWE  CBOKCTB

BCIICCTBA HA OCHOBC 3THUX MoAeeH

3.1.3

Macca wmonekyn. KommuecTtBo BermiecTsa.

[Toctrosinnas ABoraapo

3.14

TermmoBoe paBHOBecue. Temmepatypa u eé

n3mepenue. [llkama remneparyp Lenbcns

3.15

Monenap  unmeanmpHOoro  rasa.  OcHOBHOeE
ypaBHEHHUE MOJICKYJISIPHO-KMHETHYECKOM

TCOPHUU UACATIBHOTO I'a3a

3.1.6

AbGcomoTHas Temreparypa Kak Mepa CpeiaHen
KWHETHYECKOW YHEPTHH TEIUIOBOTO JIBUKCHUS

yactul rasza. [llkana remneparyp KenbBuna

3.1.7

3.18

VYpaBuenne Knanelipona — Menneneesa.

3akoH JlanbToHa

I"azoBBIe 3aK0HBI. M30Mponeccsl B HACAIbHOM
raze C IMOCTOSAHHBIM KOJIMYECTBOM BELIECTBA:

U30TepMa, U30X0pa, u30dapa

3.1.9

Texnnueckue YCTpOMCTBA: TEPMOMETD,

O6apometp




3.1.10

[IpakTnyeckue paboTel. M3mepenue wmacchl
BO3JyXa B KJIacCHOM KomHate. MccnenoBanue
3aBUCUMOCTH MEXIy IapaMeTpaMHu COCTOSTHUS

Pa3pCKCHHOT'O I'a3a

3.2

3.3

OCHOBbI TEPMOJAMMHAMUKHU

3.21

3.2.2

TepMmoguHamuyeckass cucrema. BHyTpeHHsAs
SHEPrusi TEPMOJUMHAMUYECKOW CHCTEMBI U

COCOOBI €€ U3MEHEHUS

KonunuectBo Teminotel U padora. BHyTpeHHss

OHCPIrud OJHOATOMHOI'O UACAJIbHOI'O Ira3a

3.2.3

Buasl Temmonepenauu: TEIIONPOBOJHOCTb,
KOHBEKIMsA, U3JlydeHue. TermnoéMKoCTs Telna.
VienpHas TEIUIOEMKOCTL BelecTBa. Pacuér

KOJMYCCTBA TCIJIOTHI IIPH TCIJIONCPpEaadC

3.24

IlepBblit 3ak0H TepMoaHAMUKH. [Ipumenenne
IEPBOTO 3aKOHAa  TEPMOJMHAMMKU K
n3onpoueccam. ['papudeckas uHTEpHpETAIH

paboThI raza

3.25

TennoBble mamuHbl. [IpuHOMNBL AEHCTBUS
TeIoBbIX MamiuH. [IpeobpasoBanust sHEprUn
B TemioBbiXx  MamuHax. Koaddunuent
nmone3noro  geiictBus  (mamee —  KIIJI)

teroBoi mamuHbl. [{ukn Kapao u ero KITJ]

3.2.6

Bropon 3aKOH TEPMOJIUHAMUKMU.
HeoOpatumocTs  mpoueccoB B HIPHUPOJE.
Teruosle JIBUTATEIH. DKOJIOrM4ecKue

HpO6J’IeMLI TCIITIOOHECPIrE€TUKHU

3.2.7

Texanueckue YCTPOKWCTBA: JBUTaTeIlb
BHYTPEHHETO cropasus, ObITOBOM

XOJIOJIUJIBHUK, KOHAUIIUOHED

3.2.8

[IpakTryeckue paboTel. MI3mepenue yneiabHOu

TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOSHMA BEIHECBA. ®A30BbIE I[TEPEXO/1bI

331

[TapooOpazoBanue u koHaeHcanusi. Mcriapenue




u KUIICHUE. VYV nennHas TEIUIOTa
napoo0OpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPbl

KHUIICHUA OT AaBJICHUA

3.3.2

AOCOII0THasT W OTHOCHUTENIbHAS BIJIAXKHOCTh

BO3ayxa. HackileHHslil nap

3.3.3

TBépmoe  Temo. Kpucrannmueckue u
amMopdHble Tena. AHH30TPONHS CBOMCTB
KpUCTAJIJIOB. Kunkue KpPHUCTAJJIBL.

CoBpemeHHbIE MaTepuaibl

3.34

IInaBaeHue wu KpucTajlsin3anus. VienpHas

TeruioTa miasiaeHus. Cyomumarus

3.35

YpaBHEHHE TEIIOBOTO OaaHca

3.3.6

3.3.7

TexHuueckue yCTpOWCTBA: TUTPOMETP U
NICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
IIOJIyYEHHUSI COBPEMEHHBIX MaTE€pHajOB, B TOM

YrCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOI'MH

[IpakTrueckue paboThI. N3mepenue

BJIAJKHOCTH BO31yXa

OJIEKTPOJMHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

4.1.2

DneKTpu3anus Ten. DIeKTpudeckuit 3apsia. [[Ba
BH/JIA AJIEKTPUUECKUX 3apsI0B
[TpoBoaHMKH, TUDJICKTPUKU U

ITOJIYITPOBOTHUKH

4.1.3

3aKOH COXpaHEHMS IEKTPHUUECKOTO 3apsiaa

4.1.4

415

B3aunmopeiictBue 3apsinoB. 3akoH Kynona

DneKTpuuecKoe roJie. Hanpsx€nnocts
3JIEKTPUYECKOTO oJIA. [Tpuniun
cyneprno3unuu.  JIMHUM ~ HANpsSKEHHOCTH

QJICKTPHUYICCKOT'O ITOJIA

4.1.6

PaGora cun 2MEKTPOCTaTUYECKOTO  TOJIS.

ITorenmnuan. PasHOCTE TOTEHITNAIOB

4.1.7

HpOBO,[[HI/IKI/I U OUBJICKTPUKHW B HOCTOSHHOM

3JIEKTPUYECKOM  moJie.  JudnmekTpuyeckas




MMPpOHUIIACMOCTDH

DIIEKTPOEMKOCT. Konpaencarop.
4.1.8 DOneKTpoEMKOCTh IUIOCKOTO  KOHJIEHCATopa.
DHeprus 3apsKeHHOTo KOHJeHcaTopa
TexHuueckue  yCTpPOWCTBA:  3JIEKTPOCKOII,
419 AIEKTPOMETP, DJIEKTPOCTATUYECKAs] 3allUTA,
o 3a3eMIJICHHE DJIEKTPONPHOOPOB, KOHIEHCATOD,
KCEPOKC, CTPYWHBIA IIPUHTEP
4110 [IpakTrueckue paboTHI. N3mepenue

3J'ICKTpOéMKOCTI/I KOHACHCATOpa

4.2

[IOCTOSHHbIN SJIEKTPMUYECKHHI TOK. TOKU B PA3JIMUHBIX

CPEJIAX

Ycnosus CYIICCTBOBAHUSA IIOCTOAHHOTI'O

42.1 ANEeKTpudecKoro Toka. Mcrounuku toka. Cra
ToKa. [IocTOSTHHBIN TOK
4.2.2 Hanpsokenne. 3akon OMa a1 yyacTka Lenu
123 DJEeKTPUUECKOE COIMPOTUBIIEHUE. Y JEIbHOE
o COTPOTUBIICHUE BEIIECTBa
124 [TocnenoBatensHoOE, napasuieIbHOE,
o CMEIIaHHOE COeIMHEHHE ITPOBOIHUKOB
Pabota anexTpuueckoro Toka. 3akoH J[xoys
4.2.5
— Jlenma
4.2.6 MOIIHOCTD JIEKTPUUYECKOTO TOKA
anekTpoaBmwkymas cuia (manee — OJIC) u
427 BHYTPEHHEE COINPOTHUBIICHWE UCTOYHHKA TOKA.
o 3akon Owma g TOJHOM  (3aMKHYTOM)
anekTpuueckoi renu. KopoTkoe 3ambikanue
DneKTpoHHas IPOBOJIUMOCTh TBEPIBIX
428 METAJJIOB.  3aBUCHUMOCTb  COIPOTHBIICHUS
o METaJJIOB oT TEMIIEPATYPHI.
CBepxnpoBOAUMOCTh
429 Onektpuueckuii TOK B Bakyyme. CBolicTBa
o AJIEKTPOHHBIX ITYYKOB
4.2.10 [TonynpoBoanuku. CoOCTBEHHAs! U TIPUMECHAas




MIpOBOANMOCTE ITOJYIIPOBOAHUKOB. CsoiicTBa

p-n nepexona. [TonynpoBoAHUKOBBIE TPUOOPEI

4.2.11

DONEeKTpUYECKH  TOK B DJIEKTPOJIMTAX.
DICKTPOIUTHICCKAS JINCCOLIMAINS.

DIIEKTPOJIN3

4.2.12

DNeKTpUYECKUil TOK B ra3ax.
CaMOCTOSTEIBHBIA M HECAMOCTOSTEIbHBIN
pa3psa. PaznuuHble THIBI CAMOCTOATENBHOTO

pazpsaa. Monnus. [lnazma

4.2.13

Texnnueckue YCTpOWCTBA: aMIiepmerp,
BOJIBTMETP, pEeoCcTaT, HCTOYHUKUA  TOKa,
AJIEKTPOHArpEBaTEIIbHbIE npudopBl,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS], BAKYYMHBIN Jon,
TEPMHUCTOPBI u (oTope3ncTopsl,

HOHYHpOBO,Z[HI/IKOBBIfI AU0a, raJlbBaHUKa

4.2.14

[IpakTnyeckue paboTHL. N3yuenue
CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO comnpoTuBieHus. HaOmronenue

QJICKTPOJIN3a

11 KJIACC

Kon
pasaena

Koanposepsiemoro
3JIeMEHTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAaHUSA

4

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE IIOJIE. 9JIEKTPOMATHUTHASA UHAYKIOUA

431

TlocTostHHBIE MarHuTBL. B3auMmoencTBue

IIOCTOAHHBIX MarHuTOB

4.3.2

MaruutHoe mone. BekTop MarHUTHOM
nHaykuuu.  [lpuHuoun — cynepnosuuuu.
Jlunum marnuTHOM uHAyKuuMH. KapTuHa
JIVHUM  MAarHuTHOM  MHAYKUUU  IIOJIS

IIOCTOSAHHBIX MaroHuToOB




MarauTHOE TMOJ€ MPOBOJHHKA C TOKOM.
KapTuna nuHMI 107 JJIMHHOTO TPSIMOTO

INpOBOAHWKA W 3dMKHYTOI'O KOJIBLICBOTO

433 MPOBOJIHMKA, KATyIIKH C TOKOM. OIBIT
Opcrena. BzaumoieicTBre MpoOBOJHUKOB C
TOKOM
4.3.4 Cuna Amnepa, e€ MOAYJIb U HallpaBJICHHE
Cuna JlopeHua, €€ MOJlyJib U HallpaBJICHUE.
JIBr>keHue  3apsKEHHOM — 4YacTHIbl B
433 OHOPOJJHOM MAarHUTHOM TIoje. PaboTa
cunbl JIopeHna
4.3.6 SIBneHue ANeKTPOMarHuTHOM MHAYKIUN
4.3.7 [ToTok BeKTOpa MArHUTHON MHAYKIUU
OJC unnykuuu. 3aKoH 3JIEKTPOMarHUTHOU
4.3.8 nHaykuuu dapanes
BuxpeBoe snekrpuueckoe mone. I/C
WHIYKIUU B TIPOBOJHHKE, IABHIKYIIEMCS
439 MOCTYMATEIbHO B OJHOPOAHOM MarHUTHOM
rnoJje
4.3.10 [IpaBuiio Jlenua
NHayKTUBHOCTB. SIBI€HME CaMOMHAYKLWH.
43.11
O/1C camMOMHyKIUHU
DHeprusi MarHUTHOTO TIOJNi KATYIIKH C
4.3.12
TOKOM
4.3.13 DIIEKTPOMAarHuTHOE TOJIE
TexHu4yeckne  yCTPOKMCTBA:  IMOCTOSHHBIC
MarHUTBI, AIIEKTPOMAaTrHUTHI,
4.3.14
AJIEKTPOJIBUTATEITb, YCKOPHUTEITH
AJIEMEHTAPHBIX YaCTHII, MHTyKI[MOHHAS 11€Yb
[IpakTrueckue paboTHI. N3yuenne
MarHUTHOTO TOJs KAaTyIIKU C TOKOM.
4.3.15 HccnenoBanue JACHCTBUST  MOCTOSHHOIO

MarHuTa Ha pamKy ¢ TokoM. MccnenoBanue

SABJICHUA BHGKTpOMaFHHTHOﬁ UHAYKIOUA




5.1

KOJIEBAHUMA 1 BOJIHbI

MEXAHUYECKHUE U 9JIEKTPOMAT'HUTHBIE KOJIEGAHU A

5.11

KonebarensHasts cucrema. CBOOOIHBIE
kosneOanusa. ['apMoHHMUYeckHe KoJeOaHwUs.
[lepuon, wactota, amrumtyna ©u (Qasa

KoJIeOaHuii

5.1.2

5.1.3

[IpyxuHHBIA MasATHUK. MareMaTndecKuit

MasITHUK
YpaBHEHHE TapMOHHMYECKHX KOJIeOaHUH.

Kunemartuueckoe u JUHAMHYCCKOC

OIIMCaHUE KOJIeOaTEILHOTO JABHXCHUA

5.14

5.15

IIpeBpamenue DHEpPruu npu
rapMOHHUYECKUX KOJICOAHMSX. CBs13b
aAMIUTATYIbI KOJIeOaHM HCXOOHOU
BEJIMYHMHBI C aMIUIUTYIaMH KoJieOaHwid e¢

CKOPOCTH U YCKOPEHUS

KonebGarensusiit  koHTYyp.  CBOOOIHBIE
ANEKTPOMArHUTHbIE KoseOaHus B
UACaIbHOM  KOJIEOATEIbHOM  KOHTYpE.
AHajoruss Mexay MEXaHHMYeCKUMH U
AIEKTPOMArHUTHBIMU KOJIeOaHUAMH.

®opmyna Tomcona

5.1.6

5.1.7

3aKOH COXpaHEHMsI HEPIMU B HUICAIBHOM

KoJIe0aTeIbHOM KOHTYpE

BoIHyXIeHHBIE MEXaHUUECKHE KOJIEOAHMUS.
Pesonanc. Pe3onancnas KpHBasl.
BoinyxneHHbie AJIEKTPOMArHUTHBIE

KOJIEOAaHHUS.

5.1.8

[lepemennbiii  Tok.  CuHYyCOUIAIbHBII

HepeMeHHbIﬁ TOK.

5.19

5.1.10

MommHocTh IIEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHUCTBYIOIIEE 3HAUYCHHE

CHJIbI TOKA U HAITPSXKCHUA

Tpanchopmarop. [IponsBoacTso, nepenaua




U NOTpeOJIeHUE DIIEKTPUUECKON 3HEpruu.
DKOJIOTHYECKHE PUCKU IPU MPOU3BOJCTBE
IIEKTPUUYECKON DHEpIuMu. Kynprypa
HCIIOJIB30BAHUS AIEKTPOIHEPT U B

IIOBCEIHEBHOU KU3HUA

Texnudyeckue ycTpoicTBa: celicMorpad,

5.1.11 JIEKTPUUYECCKUN 3BOHOK, JIMHUU
aJIeKTpoIepesay
ITpaktuueckue pabotel. HccnenoBanue
3aBUCHUMOCTH IEpHOJa MajbIX KoJeOaHui
£ 110 rpy3a Ha HUTU OT JUIMHBI HUTH M Macchl

rpy3sa. I/ICCJ'ICI[OBaHI/IC MNEPEMCHHOI'O TOKA B
IeNyu W3 MOCIEAOBATEILHO COCAUHEHHBIX

KOHJIEHCATOpa, KaTyIIKH U pE3UCTOpa

5.2

MEXAHNYECKUE 1 SJIEKTPOMATI'HUTHBIE BOJIHbBI

5.21

5.2.2

Mexannueckue BOJTHBI, YCIIOBUS
pactipoctpanenusi. Ilepuoa.  CkopocThb
pacmpocTpaHeHuss W JJIMHA  BOJIHBL
[Tonepeunbie U TPOIOIbHBIE BOJIHBI
Nurepdepennus u mudpakius

MCXaHHNYCCKHX BOJIH

5.2.3

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

Bricora Tona. TemOp 3Byka

5.24

ONEeKTPOMarHUTHBIE  BOJHBL. Y CJIOBHS
U3JIy4EHUs  AJIEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenTanus BektopoB E, B u v

B 3H6KTpOMaFHHTHOfI BOJIHE B BAKyyM€

5.2.5

CBoiicTBa  3JICKTPOMArHWTHBIX  BOJIH:
OTpaKeHHE, MPEJIOMIICHUE, TMOJSIpU3aIus,
mudpakmus, uHTepdeperius. CKOpOCTh

QJICKTPOMArHuTHBIX BOJIH

5.2.6

[lIxama 3JIEKTPOMAarHUTHBIX BOJIH.
[IprMeHeHne SNEKTPOMArHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHL[I/IHLI PaauoCBA3N U TCICBUIACHUA.




Panuonokamus. DJIEKTPOMArHuTHOE

3arpsA3HEHUE OKPYKAIOIIEH Cpeabl

5.2.8

TexHuueckue yCTpPOWCTBA: MY3bIKAJIBHbBIC
WHCTPYMEHTBHI, YJIBTPa3ByKOBas
JUAarHOCTHUKAa B TEXHUKE U MEAUIUHE,
pamap,  paaMONpPUEMHHUK,  TEJIEBU30D,

anTenHa, tenedon, CBU-neun

5.3

531

OIITUKA

[IpsamosMHENHOE PaCIPOCTPAaHEHHUE CBETA

B OJTHOPOJIHOM cpene. JIyu cBera

5.3.2

OtpaxkeHne cBeTa. 3aKOHBI OTPaKEHUS
cBeta. IlocTtpoeHne M300pakeHU B TUIOCKOM

3epKaie

5.3.3

5.34

[penomnenne cBeta. 3aKOHBI TPEIOMIICHHS
CBera. AOCOJIIOTHBIHI IOKa3areib

MPETOMIICHUS

Ilonxoe BHYTPCHHCC OTPAKCHUC.
HpeI[CHBHBIﬁ YIoJl IMOJIHOI'O BHYTPCHHCTO

OTpaKCHHUS

5.3.5

Hucnepcust cBera. CJOXHBIA  COCTaB

oenoro cBera. LlBer

5.3.6

Colupatoliue 1 paccerBaIOIIUE JIMH3BI.
Tonkas nuH3a. DOKYCHOE PACCTOSIHUE U
onTHYecKas  Ccuja  TOHKOW  JIMH3BL
[TocTpoenue n300pakeHHit B COOMPAIOITUX
U pacceuBapmMX JuH3aX. Dopmyna
TOHKOW JHWH3BEL. YBEIMUEHHE, J1aBacMO€e

JIAH30U

5.3.7

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKOU

OIITHUKH

5.3.8

Wntepdepentuss  ceera.  KorepeHtHble
HCTOYHUKH. Ycnosus HaOI0IeHNS
MAaKCUMyMOB u MHHHMYMOB B
UHTEP(PEPEHIIMOHHOW KapTHHE OT ABYX

CI/IH(1)8,3HBIX KOTCPCHTHBIX UCTOYHUKOB




HNudpakuus  cBera.  udpakiumonnas
peméTka. YcinoBue HaOMIOICHUS TIIaBHBIX
5.3.9 MaKCUMYyMOB npu naJieHun
MOHOXPOMATHYECKOTO cBeTa Ha

TUGPAKIIMOHHYIO PEIIETKY

5.3.10 [Honspuzauus ceera

TexHuueckue yCTpPOMCTBA: OYKH, JIyIa,

¢doroanmapar, NPOEKIMOHHBIN ammapar,

53.11 MHKPOCKOTI, TEIECKOI, BOJIOKOHHAs
OIITHKA, nudpakIOHHAs peméTka,
TIOJISIPOU/T
[IpakTnueckue paboTHI. N3mepenne

IoKa3aTciiad IPCIOMIICHUS. HCCJ’ICI[OB@.HI/IC

5.3.12

CBOMCTB  m300pakeHWH B  JIMH3aX.

Habnronenue aucnepcuu cBeta

BJIEMEHTHI CITELHIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

I'paHunel TPUMEHMMOCTH KJIACCUYECKOU
MEXaHHKH. [HocTynatsl TEeOpuun
6.1 OTHOCHUTEJIBHOCTH: WHBApUAHTHOCTh
MOJAYJSI CKOPOCTM CBETa B BakKyyMe,

MPUHIIMI OTHOCUTEIBHOCTH DUHIITEITHA

OTHOCUTEILHOCTH OJTHOBPEMECHHOCTH.
6.2 3amensieHHe BpPEMEHU U COKpAIllEHHE

JUTUHEBI

6.3 DHEeprus U UMIYJILC CBOOOTHON YaCTHIIBI

CBsi3b Macchl C JHEpPrUed M HUMITYJIbCOM
6.4 CBOOOAHOM YacTUIBl. DHEPrus IMOKOs

CBOOOTHOM YaCTULIBI

KBAHTOBAS ®13UKA

7.1

DJIEMEHTBI KBAHTOBOM OITTUKA

®otonbl. Popmyna [Inanka cBA3M dHEPIUU
7.1.1 ¢oTOHa € €ro YacToTol. OHEprus

UMITYJIbC (DOTOHA

7.1.2 OTtkpeITHE U uccienoBaHue Gporodddexra.




OmnBITEI AT. Croserosa. 3aKOHEI

dotorpdekra

7.1.3

VYpaBHeHue OUHIITENHA ISt
dhoToaddexra. «Kpacnas TpaHUIIA»

dhoToaddexra

7.1.4

JaBnenune ceera. OnbiTel [1.H. JIeOenena

7.15

XUMHUYECKOE NEHUCTBUE CBETA

7.1.6

TexHudyeckue ycTpoicTBa: (HOTOIIEMEHT,
(dhoTonaTUHK, COJIHEYHAs Oarapes,

CBETOIHO/I

1.2

7.3

CTPOEHUE ATOMA

7.2.1

Mopenb aroma Tomcona. OTBITE
Pesepdopna o nccinenoBaHUIo CTPOSHUS

atoma. [llmanerapHas Mozens atoma

7.2.2

[Toctynater bopa. N3nyuenne u
noryionieHre (GOTOHOB TpPH  TEpexojie
aTomMa C OJHOTO YpPOBHS DOHEpPIMM Ha
npyroil. Bunsl cnexktpoB. CriekTp ypoBHEM

SHEPTHH aTOMa BOJIOPOJa

7.2.3

7.2.4

Bomnosrle cBoiictBa yactull. BoaHBI ne
bpoiis. KopnyckynsipHo-BOIHOBO#
nyanu3M. Jludpakuus dNEKTpOHOB Ha

KpHUCTaJIax

CroHTaHHOE U BBIHYKACHHOC H3JIYUCHUC.

Y CTpoiCTBO U MPUHIIMI pabOTHI Ja3zepa

7.2.5

TexHuueckue yCTpOMCTBA: CIIEKTPAJIbHBIN
aHaJM3 (CIIEKTPOCKOI), ja3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

7.3.1

[IpakTtuueckue  paborel.  HaGmronenue

JINHENYaTOro CIIEKTpa

ATOMHOE A1PO

MGTOJILI Ha6J'IIO}ICHI/I$I n perucrpanuun

OJICMCHTAPHBIX YaCTHI]

7.3.2

OTkpbiTHE  paguOaKTUBHOCTU.  ONBITHI




Pesepdopaa mo ompeneneHHIo cocTaBa
pamuoakTHBHOTO  m3mydeHus. CBOMCTBa
anb(da-, Oeta-, raMMa-u3nydeHus. Bausaue

PAANOAKTUBHOCTHU HaA JKUBBIC OPraHNU3MbI

7.3.3

OTkpBITHE MpOTOHA Hu HEUTpOHA.
Hyxnonnass moxens sinpa ['eitzenbepra —
WBanenko. 3apsag snpa. MaccoBoe uucio

sapa. U3oTorbl

7.3.4

Anbda-pacna. DNEeKTPOHHBII u
MO3UTPOHHBIN OeTa-pacrma. I"'amma-
W3IIy4CHHE. 3aKoH paanoaKTUBHOTO

paciaaa

7.3.5

BHGPFI/IH CBA3HU HYKJIOHOB B Aape.

SAnepusie cunbl. JledekT maccl siapa

7.3.6

7.3.7

Snepusie peakuuu. JlemeHue U CHUHTE3
sep

Snepusiit peaxTop. TepmosinepHbIT
cuHte3. [IpoOmemMbl U  MEpPCHEKTUBHI
SIEPHOM  DHEPIreTUKH. DKOJOTHYECKHE

ACIICKTHI HI{GpHOfI OHCPIrCTUKU

7.3.8

OneMeHTapHble  YacTUlbl.  OTKpBITHE
MO3UTPOHA. dyHIaMEHTAIbHbIE

B3aUMOIEHCTBUA

7.3.9

7.3.10

TexHuueckue  yCTpOWCTBA:  JO3UMETP,
Kamepa BwuibCoHa, SAEpPHBIA PEAKTOD,
aToMHas bomba

[Ipaktuueckue pabGotel. HMccnenoBanue
TPEKOB 4acTHULL (mo TOTOBBIM

¢dotorpadusam)

OJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3Bé3anoro neba. CosBe3aus, sipkue

3BE3bI, INIAHETHI, UX BUIMMOE ABHKEHHE

8.2

Conneunass cucrema. lliaHeTsl 3eMHOU

T'pYHIIBI. [InaHETHI-TUTaHTBI u ux




CIIYTHUKHU, KaAPJIIMKOBBLIC IIJIAHCTHI. Manigie

Tena CoJIHEYHOI CUCTEMBI

8.3

Comnne, ¢ortochepa wu  aTtmocdepa.

CoHeyHasa akTUBHOCTbD

8.4

Ncrounuk sHeprun ConHLa U 3BE3]

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHUKH:
Macca, CBETUMOCTb, paauycC, TeMIeparypa,
ux B3aUMOCBSI3b. Hwnarpamma
«CIIEKTPAJIBHBIM  KJIACC —  CBETUMOCTBY.
3BE30bl  IJIABHOM  IOCIJIEOBATEIBHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTB» I

3BE3]1 ITIABHOM MOCIEI0BATEILHOCTH

8.6

8.7

Bnyrpennee CTpPOEHUE 3BE3NL.
CoBpeMeHHbIe NPEACTaBIECHUS 0
IPOMCXOXKIEHUN U 3Bosonny CorHIa U 3BE3.

OTanel )KU3HU 3BE3]

Mneunsi  Ilyre — Hama ['amakTuka.
CnupanbHas CTPYKTypa lanaktuku,
pacnpenesieHue 3BE3N, Ta3a U MbBUIM.
[Tonoxenue wu nBuxenue CosHIa B
lamaktuke. Ilmockas u  chepuueckas

IHOACHCTEMBI lNamakTuku

8.8

Tumnel ramaktuk. Pamguoramaktuku U

KBaszapsl. YEpHBIE ABIPHI B A/Ipax raJIaKTHK

8.9

Bcenennas.  Pacmupenne — BceeneHHoR.
3akon XaOOma. PaszbOeranuwe ramsakTHK.
Bo3pact u pamuyc Bcenennou, Tteopus
bonpmoro B3pbBa. Mogens  «ropsiuen

Bcenennoi». PenukroBoe usiyuenue

8.10

Macmrabnast ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménubsie mpoOiaembl

aCTPOHOMHHU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI J1JI1 YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






