MUHHUCTEPCTBO ITIPOCBEIIEHHA

51 POCCUMCKOM ®EJIEPAIINN

Munucreperso oopasosanusi Camapcekoii o6JacTu

rocyJapcrBeHHoe 0oxkeTHOE 00meodpazoBaTe/IbHOE YUPEKICHHE

Camapckoii o0acTu cpeaHsisi 0

c.AJIeKCaHAPOBKA MYHHIIUIIAJILHOI0 PailoHa

I'bOY COIII «OIl»

PACCMOTPEHO
LLIMO yuurenei eCTeCTBEHHO-
MaTeMaTHYECKOro LIMK/Ia

; Kyuwnup T.B.

TIporokon Ne 1 ot /2 £§2026r.

yueoHOro npeamera «PDu3

«O0pa3zoBaTeIBHBIN LEHTP»

5¥ FORBYE

&
& &

[MTPOBEPEHO

3amecTuzesb AMpeKTOPA HO YD

Ma/ Mukano F.B. -
TMpotokon Nel ot «/» &‘_202‘631"“;“

2}

PABOYASI IPOTPAMMA
(ID 10164393)

C. AJleKCAHIPOBKA

i obyuaromuxcs 10-11 knaccos

C=RU, OU=1, O="I'BOY COoLI ""

Ol c. AnekcaHgpoBka",
CN=Awutacosa Jl. 1.,
E=alexander_sch@63edu.ru
00b7fc6araeedc654c
2026.09.14 15:26:16+04'00'

A1)\

c.AnexcanapoBka 2026

puieo0pa3zoBaTe/ibHAsH KO/
Boapmeraymunkuii Camapckoii o0acTu
% .

LY TREPKIEHO
Hnpekrop

Sishieee A Alracosa JLU.

“ Ipukas Ne7// ot «J/» 2F 2026 T.
v aal”

4

uka. bazoBblii ypoBenn»



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHSI Ha YPOBHE CPEIHETO OOIIEero 00pa3zoBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHWM K pe3yJbTaTaM OCBOEHHS OCHOBHOM
oOpazoBaTenbHON mporpammsbl, mpeacTaBieHHbIx B DPI'OC COO, a Takxke C Y4€ToMm
denepanbHOil paboueld mporpamMMmbl BOCHUTAHUS M KOHUEMUMU IPENoJaBaHUs y4eOHOTO
npeamera «®Pusznka» B oOpa3zoBarenbHBIX opranu3anusx Poccuiickoit ®denepanuu,
peanu3yrommxX OCHOBHbIE 00pa30BaTEbHbIE TPOrPAMMBI.

Copepxanue mporpaMmbl 1o (U3MKE HAIpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTuHbl Mupa oOydarommxca 10—11 knaccoB mpu oOyueHuu ux (u3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITENbHOCTHOrO noaxoxaa. [Iporpamma no ¢usuke
cootBercTBYeT TpeboBanusiM @I'OC COO k miaaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pe3ysbTaTaM OOY4EHHUs, @ TAKKE€ YUUTHIBAET HEOOXOAMMOCTh peau3aliu
MEXIIPEMETHBIX CBSI3eM (PU3UKU C €CTeCTBEHHO-HAYYHBIMU YUCOHBIMU MpeaMeTamu. B Hel
OTPEJENISIIOTCS. OCHOBHBIC 1€MW M3y4yeHHs (U3UKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, IUIaHUPYEMbIEe pe3yJbTaThl OCBOEHUS Kypca (U3UKHU: JTUYHOCTHBIE,
MeTarnpeaIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3uKe BKIIOYAET:

e IUIAaHUPYEMbIE pPe3yJbTaThl OCBOCHHUS Kypca (u3umku Ha 0a30BOM ypOBHE, B TOM

quclie MPeAMETHBIC PE3YNIbTATHI IO T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeaMera «dusukay 1Mo rogaM 00ydeHHs.

®du3nka Kak Hayka O Haubosee OOIIMX 3aKOHAX MPUPOJbI, BHICTYNas B KadyecTBE
y4eOHOro mpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HAHUH 00
okpyxatomeM mupe. LlkonbHbIN Kypc GU3UKA — CHCTEeMOOOPA3YIONIUNA JIsi €CTeCTBEHHO-
HAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB
U SBJICHUM, M3y4aeMbIX XHUMHEH, Ouosiorued, usnueckoi reorpadueid u acTpOHOMUEH.
Hcnonb3oBanue M akTHBHOE NpPUMEHEHHE (U3MYECKUX 3HAHUN ONpENEesseT XapakTep H
pa3BUTHE pA3HOOOpPA3HBIX TEXHOJOTHH B cdepe SHEePreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJIyYEHHs HOBBIX MAaTEpPUAJOB C 33JaHHBIMU CBOWCTBAMHU U ApYrux. M3yueHue
¢u3MKU BHOCUT OCHOBHOHM BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOydarommuxcs, B (OpPMHPOBAHWE YMEHUW TMPUMEHATH HAYYHBIM METOJ| TMO3HAHUS TPH
BBITTOJIHEHUU UMM YYEOHBIX UCCIIEIOBAHUIA.

B ocHOBy kypca ¢u3uKu Uis ypOBHSI CpEIHEro oOmiero oOpa3oBaHUs MOJOXKEH P
uJel, KOTOPbIe MOKHO PACCMaTPUBATh KaK MPUHIHUIIBI €0 MOCTPOCHUS.

Hoesa yenocmuocmu. B cOOTBETCTBUM ¢ HEN KypC SIBISIETCS JIOTHUECKH 3aBEPIIEHHBIM,
OH COJEPKUT MaTepHall U3 BCEX pa3AesioB (DM3WKH, BKIIFOYAET KaK BOTIPOCHI KIIACCHYECKOM,
TaK ¥ COBPEMEHHOU (PU3UKH.

Hoes ecenepanuzayuu. B coOTBETCTBUM C HEW MaTepuan Kypca (GU3UKHA OOBEeTUHEH
BOKpYT (huznueckux teopuil. Beaymum B Kypce gBisieTcss GOpMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BELIECTBE U TOJIE.

Hoesa  eymanumapusayuu. EE  peanmzanuss  Opeanonaraer  MCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHUHaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBSI3U Pa3BUTUSL (PUHMKHU C



pa3BUTHEM OOIIEeCTBa, a Takke C MHPOBO33PCHUYCCKUMH, HPABCTBCHHBIMH U
HKOJIOTMYECKUMU ITPpoOIeMamu.

Hoes npuknaonou nanpasenennocmu. Kypc ¢Gu3Mky npennonaraer 3HaKOMCTBO C
IITUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYCCKUX TMPUIOKEHUN HM3yUYEHHBIX TCOPUU H
3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsi MOCPEACTBOM BBEIECHHSI AJIEMEHTOB COJEpKaHUS,
MOCBSMIEHHBIX SKOJOTHYECKUM TPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C PA3BUTHEM
TEXHHKA W  TEXHOJOTHMH, a Takke OOCYXKIeHUs  MmpoOJieM  pPalMOHAIBLHOTO
MIPUPOOIIOTB30BAHUS U SKOJIOTHIECKON 0€30MacHOCTH.

CTep)XKHEBBIMH dJIEMEHTAMU Kypca (DM3UKH Ha YPOBHE CpPEIHETO 00IIero oopa3oBaHuUs
SBIIFOTCS (u3uueckue Teopuu ((popMupoBaHHE MPEACTABICHUN O CTPYKTYPE IMOCTPOCHHUS
dusnueckord Teopuu, posid (YHAAMEHTAIBHBIX 3aKOHOB W TPHUHIIMIIOB B COBPEMEHHBIX
NPEJICTABIICHUSAX O MPUPOJIE, TPAHUIIAX TIPUMEHUMOCTH TEOPHA, JISl OTTUCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHHHA U MPOIICCCOB).

CHCTEeMHO-ICSITCIIBHOCTHBIN MOIX0 B Kypce (U3MKU pealn3yeTcs MPEXkIe BCETro 3a
CcuéT OpraHW3alMHh dKCIICPUMEHTAIBHOM JedaTeqbHOCTH oOydJaroniuxcs. Jlins 6a3oBoro
ypOBHS Kypca (DM3UKH — 3TO HMCIOJIb30BAHHEC CHUCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPBIC B MporpaMMe Mo (pU3HKe 00bEIUHEHBI B
oOIMH CNHCOK YYCHWYECKHX TNPAKTHYCCKUX paboT. BwlimencHue B yKa3aHHOM IIEpPCUHE
nabopaTopHBIX paboOT, NPOBOAMMBIX JUIsI KOHTPOJISI M OLEHKH, OCYIIECTBIISIETCS
y4acTHUKaMu 00pa30BaTeIbHOTO MPOIECCa HCXOJs W3 OCOOEHHOCTEHW IUIAHUPOBAHUS U
ocHaileHus kabunera ¢usuku. [Ipu sTOoM oOecreyuBaeTcs OBIAJIEHHE OOYYArOIIUMUCS
YMEHHUSIMHU TPOBOJIUTh KOCBEHHBIE M3MEPEHHUS, HCCIECIOBAHUS 3aBUCUMOCTEHN (U3HMUECKUX
BEJIMYUH U MOCTAHOBKY OIBITOB MO MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonpioe BHMMaHuEe ynenseTcs PEIICHUIO Pacu€THBIX M Ka4eCTBEHHBIX 3amad. [lpwu
ATOM JIJISl PACUETHBIX 3a/1ad MPUOPUTETOM SIBJISIOTCA 33/1a4d C SIBHO 33JIaHHON (hM3UYECKOM
MOJIETIBIO, TIO3BOJIAIOIINE TPUMEHSITh U3yUECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO
paszena Kypca, TaKk U MHTETPHUPYs 3HAHMS W3 Pa3HbIX pasnenoB. JlJis KadyecTBEHHBIX 3a1a4
NPUOPUTETOM SIBIIIOTCS 3aJaHUsl HA OOBSICHEHUE NPOTEKaHUS (PUINYECKUX SIBICHUN H
IIPOIICCCOB B OKPY KAIOIICH KU3HH, TPEOYIOIINE BEIOOpa (GU3UIECKON MOJICTH JJISl CUTyaIlun
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ tpeboBanmsimu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieueHnIo y9eOHOTO Tpoliecca 0a30BbI ypOBEHb Kypca (PU3UKU HA YPOBHE CPEIHETO
o011ero oopa3zoBaHus JOJKEH U3Y4YaThCsl B YCIOBHUSAX MPEIMETHOTO KaOMHeTa (DM3UKHU WU B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa TMPEAMETOB €CTeCTBEHHO-HAYYHOTO IMKiIa. B
kaOuHere (QU3MKK JOMHKHO OBITh HeoOxomuMoe mnabopaTopHoe OOOpYIOBaHUE IS
BBHITIOJTHEHUS yKA3aHHBIX B MPOrpaMMme MO (PU3MKE YYCHHUECKHX MPAKTHYECKUX PaboT |
JIEMOHCTPAIMOHHOE 000PyI0BaHNUE.

JleMoHcTpanmoHHoe o0OopynoBaHue (GOPMUPYETCS B COOTBETCTBUM C MNPUHIUIIOM
MUHHAMAJILHOM JJOCTATOYHOCTH U OOECIEYMBAET MOCTAHOBKY TEPEUMCICHHBIX B MPOTPaMMe
1o U3HKE KIFOUYEBBIX JIEMOHCTPAIUI I UCCIEOBAHUS N3YIaeMbIX SBIICHUN U MPOIIECCOB,
AMITUPUYECKUX U (DYHIAMEHTATBHBIX 3aKOHOB, HX TEXHHUECKUX TPUMEHEHUH.



JIabopaTopHOE 000pyIOBaHUE ISl YUEHUUECKHUX MTPAKTUYECKUX padoT Gopmupyercs B
BUJIE TEMATHUYECKUX KOMIUIEKTOB M 0OECIIeYMBAETCS B pacu€Te OJTHOIO KOMILIEKTa Ha JBYX
oOyuaromuxcsa. TemaTnueckue KOMIUIEKTBI JIaDOPaTOPHOrO OOOpPYAOBAHUS JIOJKHBI OBITH
MOCTPOEHBI HA KOMIIJIEKCHOM MCIOJIb30BAHUM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LIU(PPOBHIX TAOOPATOPU.

OCHOBHBIMHM LIENISIMHU U3y4€HUS (PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

(dopMHUpOBaHUE HHTEpeca U CTPEMIICHHs] OOy4YaroIMXCA K HAayYHOMY H3Y4YEHHUIO
MPUPOABI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTAaBICHUH O HAYYHOM METOJe INo3HaHUsA U (HopMUpOBaHUE
UCCJIEN0BATENBCKOTO OTHOUIEHUS K OKPYKAIOIUM SIBJICHUSIM;

dopMHUpOBaHME HAyYHOTO MHUPOBO33PEHUS KakK pe3yibTaTa MH3yuyeHUsS OCHOB
CTpOEHUSI MaTepUH U PyH/IaMEHTAIbHBIX 3aKOHOB (DU3HKU;

dopMupoBaHUE YMEHUU OOBSACHATH SIBICHUA C HCIOJIb30BaHUEM (U3HUUECKUX
3HaHUM U Hay4YHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TMPEACTABICHUM O pOAUM  (PU3MKM AJIg  pPa3BUTUS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHue 3TUX LieNiel 00ecreYrBaeTCsl PelIeHUeM CIEeAYIONUX 3a/1ad B IMpoliecce
U3y4eHHs Kypca PU3UKHU Ha YpOBHE CpeHEro o01ero oopa3oBaHus:

npuoOpeTeHne CHUCTEMbl 3HAaHUM 00 O0O0mMX (U3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUAX, BKIIIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, FIEKTPOJUHAMUKY,
KBAHTOBYIO (PU3UKY U AJIIEMEHTHI acCTPODU3UKH;

dbopMHUpOBaHUE YMEHHM TPUMEHATh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS
¢uznueckux SBIEHUNW B TMPUPOJE W U NPUHATUA TNPAKTUUYECKHX PEIICHUA B
NOBCETHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB PEIICHUs PAa3JIMYHBIX 337a4 C SIBHO 3aJlaHHON (pu3myeckoi
MOJIENIbIO, 3a/ad, IOJPa3yMEBAIONINX CAMOCTOSTEIBHOE CO3/1aHue (PU3NYECKON
MOJEJIH, aICKBATHOW YCIOBUSM 3a7a4H;

NOHUMaHHe (PU3NYECKUX OCHOB U MPUHITUIIOB JCUCTBUS TEXHUYECKUX YCTPONCTB U
TE€XHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEAY;

OBJAJCHHE METOJAMU  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUS W IPOBEICHUS
¢uznuecknx  IKCIIEPUMEHTOB, aHalW3a ©  HHTEpHpeTanuu  uH(Oopmaiuu,
ONPEAEIEHUS] JOCTOBEPHOCTH MOJIYYEHHOT' O PE3YyJIbTaTa;

CO3/IaHME YCIIOBUM [UIA pPa3BUTHUS YMEHUHW IPOECKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOMN JAEATEIBHOCTH.

Ha msyuenue ¢usuku (0a30BbIi ypOBEHB) Ha YPOBHE CPEIHEr0 OOIIETO 0O0pa3oBaHUS
orBoautcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacos (2
yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamMme 1o (Qu3MKe NepedeHb Ja0OpaTOPHBIX U MPAKTHYECKUX
paboT SBISIETCS PEKOMEHJIOBAHHBIM, YUYWTEINb JElaeT BhIOOp MpOBeACHUS J1aOOpaTOPHBIX

paboT U OMBITOB C YUETOM HUHAUBUIYAIBHBIX OCOOCHHOCTEN 00YyUatOIINXCS.
COIJEPKXAHUE OBYUEHUASA



10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA

®usuka — Hayka o npupozne. Hayunsle MeTOIbI IMO3HAHUS OKpY’Karowero mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHMS MPUPOJIbl. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (Qu3MyecKuX SABIEHUW U mpoueccoB. HayuyHble TUIOTE3BI.
duznyeckrue 3aKOHbl U Teopuu. ['paHHIIbl MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHnum
COOTBETCTBHS.

Ponb u mecto gu3uku B GOpMHpPOBAHHWK COBPEMEHHOM HAYYHOM KapTUHBI MUpa, B
IIPAKTUUYECKOHN AEATEIBbHOCTHU JIIOACH.

Jlemoncmpayuu

AmHanorossle U LII/I(I)II)OBLIC HU3MCPUTCIIbHBIC HpI/I60pBI, KOMITBFOTCPHBIC JJaATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe ABUXKEHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBHkeHus. Cucrema
orcyéra. TpaeKkTopus.

[Tepemerienrie, CKOPOCTh (CpeHSISI CKOPOCTh, MTHOBEHHAsl CKOPOCTh) M YCKOPECHHUE
MaTepualbHON TOUYKHU, UX MPOCKIMHU HA OCH CUCTEMBI KoopauHat. ClloKeHUe NepeMeleHun
U CJI0KEHHE CKOPOCTE.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE MpsIMOJIMHEHOE ABMkeHue. ['paduku 3aBucumoctu
KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUSI, IyTH U MEPEMEIICHUS MATEPUAIIBHON TOYKH OT BPEMEHHU.

CBobonHoe nazieHue. Y CKopeHrue CBOOOTHOTO MaJeHUsI.

KpuBonuneitHoe nBuxkeHue. JIBUKEHHE MaTepUaJbHOM TOYKM IO OKPYKHOCTU C
IIOCTOSIHHOM I10 MOJYJI0 CKOPOCTBIO. YTIIOBAasi CKOPOCTH, JIMHEUWHas CKOpocCTh. llepuon u
yacTtoTta oOpamieHus. LleHTpocTpeMuTensHOe yCKOpEeHHUe.

TexHuueckne ycTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: CHUIOMETP, IBHKECHHE
CHapsI0B, LICTIHbIE U PEMEHHBIE MIEPEIAUU.

Jlemoncmpayuu

Mogenb cucTeMsl OTCUETA, WILTFOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTUK JIBUKCHHUS.

[IpeoGpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3pe:KEHHOM MIPOCTPAHCTBE.

HaGmronenne nBrxeHus Tena, OpOIIEHHOTO MO/ YTJIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHust CBOOOTHOTO ITaICHHUS.

HanpagneHnne ckopocTr npu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3ydyeHnne HeEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OMPEAEIICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS  MEXIAYy  IyTAMH, NOPOWJAEHHBIMH  TEJIOM  3a
MOCJICIOBATENBHBIE PABHBIE MPOMEXKYTKH BPEMEHU NPU PABHOYCKOPEHHOM JIBUKECHHUHU C
Ha4aJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3ydeHne 1BUKEHHS MIapuKa B BA3KOU )KUIKOCTH.

N3yuenue nBuxeHus Teaa, OPOIIEHHOTO0 TOPU30HTAIBHO.



Tema 2. /lunamuxa

IIpuamun otHocutenbHOocTH ['amuies. Ilepswlii 3akoH HprotoHa. MHepuuanbHbIe
CHUCTEMBI OTCUYETA.

Macca tena. Cuna. Ilpunnun cynepro3uuuu cuil. Bropoit 3akoH HerooTona s
MaTepUAIbHOW TOUKU. TpeTnit 3akoH Hpr0TOHA 111 MaTepUaANbHBIX TOYEK.

3akoH BceMUpHOro TiaroreHusa. Cuina tsoxectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Bunbl TpeHus (moxosi, ckoiibxkeHusi, kaueHus). Cuna tpenusi. Cyxoe TpeHHe.
Cuiia TpeHHs CKOJbXEHHS U cwia Tpenus Tmokosa. Koadbdunuent tpenus. Cuia
CONPOTHUBIICHUS MPU JIBUKECHUU TEJA B )KUJAKOCTH WM Ta3e.

[locTynarenpHOE U BpalaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIIBHO OCH BpaiieHud. [lmedo cuibl. YcioBusi paBHOBECUSA
TBEPJIOrO TeIa.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHE: MOMAIIMIHUKHU, JBHKEHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SBreHNE NHEPLIH.

CpaBHeHME MacC B3aUMOJICHCTBYIOLIUX TEI.

Bropoii 3akon HeroToHa.

Nsmepenue cuil.

CnoxeHnue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena rpu yCKOpEeHHOM NOABEME U MMAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomsi

N3ydenne nBuxeHus OpycKa 1Mo HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BOSHUKAIOIIKNX B MPYKUHE U PE3UHOBOM
oOpasrie, oT ux AedopMaInH.

HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbc MaTepuanbHOW TOYKH (T€a), CUCTEMbI MATEPUATIBHBIX TOUEK. VIMITYTIbC CHITBI
Y U3MEHEHHE UMITyJIbca Tella. 3aKOH COXPaHEHHUs UMITyJibca. PeakTHBHOE JBUKEHHE.

PaGota cuibl. MOIITHOCTB CHJTBI.

Kunernueckas sneprus MarepuasibHOM Touku. TeopemMa 00 U3MEHEHUU KUHETHYECKOU
SHEPIUHU.

[lorenuuanbuass sHeprus. lloTeHnuanbHass »sHeprusi ynpyro aehopMUpOBaHHON
npyxuHsbl. [loTeHIIMaIbHAS SHEPTUS Tea BOJIU3U OBEPXHOCTH 3EMITH.

[loTeHunanbHble U HEMOTEHIMAIbHBIE CUIbL. CBSI3b padOThl HEMOTEHIIMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKOW HSHEPruyh CHUCTEMbI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuueckue yCcTpoucTBa U NMPAKTUYECKOE IPUMEHEHHUE: BONOMET, KONED, IIPYKUHHBIN
IIACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHMS UMITYJIbCA.

PeaxtuBHOE BUXKEHUE.

[lepexoa MOTEHUMATBLHON SHEPTUHM B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3yuyenue aOCONIOTHO HEYHpPYroro yjaapa C MOMOIIbIO JIBYX OJAMHAKOBBIX HUTSHBIX
MAasiITHUKOB.

HccnenoBanue cBsizu pabOThl CHIIbI C M3MEHEHUEM MEXaHMYECKOM HHEpruu Tena Ha
IIPUMEPE PACTIKEHUS PE3UHOBOIO XKIyTa.

Paszpnen 3. MouiekysipHasi pU3NKa U TEPMOAMHAMMKA

Tema 1. Ocnosbl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPUM M HX OIBITHOE
obocHoBanue. bpoyHoBckoe — aBwkenuwe. uddysus. Xapakrep — ABWKEHUS U
B3aMMO/JICHCTBUS YaCTHUIl BellecTBA. MOJIelIn CTPOCHUS Ta30B, KUAKOCTEH U TBEPJBIX TEN U
0oOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE 3TUX Mojeneil. Macca W pa3Mepbl MOJICKYIL.
KommuecTBo BemectBa. [loctosinHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [lkana temneparyp Llenbcus.

Mogenb uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJICKYJISIPHO-KMHETUYECKOW TEOpUH
ujeadbHOTO Ta3a. AOCONIIOTHAash TeMIlepaTypa Kak Mepa cpeaHeld KHHETHYECKOW 3Hepruu
TEIUIOBOTO JBWKeHUs dyactul] rasza. [llkama temnepatyp KenbBunHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Kianeipona. 3akon Jlansrona. M3omponeccsl B HAEaIbHOM Ta3e ¢
MOCTOSTHHBIM ~ KOJIMYECTBOM  BellecTBa. | 'paduueckoe TpeacTaBiICHUE H3OIMPOIECCOB:
U30TepMa, U30X0pa, u3obapa.

TexHu4eckne ycTponCcTBa U MPAKTUICCKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEI, JOKa3bIBAIOIIME JHUCKPETHOE CTPOEHHE BemecTBa, (ororpaduu MOIEKYI
OPTaHUYECKUX COCTMHCHUU.

OmnbiTel 10 MU PY3UN )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Mogens onbita IITepHa.

OnbITHI, TOKA3bIBAIOIIHNE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBUSI.

Moaens, WUTFOCTPUPYIOIIAs MPUPOAY AABJICHUS Ta3a HA CTEHKH COCYa.

OnbITHI, WTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HI€AIbHOTO ra3a, U30MpPOIIECCHI.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

Onpenenenue Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MEpPEHHM 00bEéMma
KOMHATHI, JaBJICHUS U TEMIIEPATypPhl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTr0 rasa.

Tema 2. Ocnoebl mepmoounamuxu



TepMonuHamuyeckas cucteMa. BHyTpeHHASA SHEprus TEPMOAUHAMUYECKON CUCTEMBI U
cnocoObl €€ wu3MeHeHus. KommuecTtBo TemnoTsl M pabota. BHyTpeHHss sHeprus
OTHOATOMHOI'0 HMJEAaJbHOro Tra3a. BuIpl Temonepenayu: TEIIONPOBOAHOCTh, KOHBEKLMS,
M3JIydeHue. Y 1eapHas TeINIOEMKOCTh BellecTBa. KOIMYeCTBO TEMIOTHI IPU TEIIONEPENAYE.

[lonstue 06 aamaGatHoMm mpouecce. IlepBbiil 3akoH TepMmoauHaMuku. [IpumeHeHue
MEePBOro 3aKOHa TEPMOJMHAMUKHU K u3ompoueccaMm. ['paduueckas mHTepnperanus padbOThI
rasa.

Bropoii 3akoH Tepmonunamuku. HeoOpaTumMocTh MpoIeccoB B MPUPOJIE.

TemoBble Mmammubl. [lpuHnunsl aecTBUsS TemioBbiXx MamuH. IIpeoOpasoBanus
SHEPruu B TEIJIOBBIX MamuHax. Ko3@duuueHT nosie3HOro AeMCTBUS TEIIOBOM MAIWHBI.
Hukn Kapuo u ero kodd@uIMeHT MOJE3HOTO MEUCTBUS. DKOJIOTHUUECKUE MPOOIEMBbI
TEIJI0O3HEPTETUKHU.

TexHuueckne ycTpoWcCTBa M NPAKTUYECKOE MPUMEHEHHUE: JIBUTATENlb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW HHEPryU Teja MPU COBEPIIEHUU PAOOTHI: BBUIET MPOOKU W3
OYTBUIKHM TOJI JEHCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3¢upa B JATYHHOU TpyOKe MyTEéM
TpeHusl (BUIECOIEMOHCTPAIIN).

W3meHeHne BHyTpEeHHEN SHEPrUu (TeMIepaTyphl) TeNa MpHU TEIUIonepeaaye.

OnpIT 110 a11abaTHOMY PACHIUPEHUIO BO3yXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBHUraTelsl BHYTPEHHETO CrOpaHHs, PEaKTUBHOIO
JBUTaTEJIs.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnwie cocmonanusa eeuwjecmea. DPazoevie nepexoonvl

[TapooOpazoBanne u KouaeHcanusi. HWcmapenne u kumneHue. AOCOJIOTHAs W
OTHOCUTEJIbHAs  BJIAXHOCTh  Bo3ayxa. HaceuneHHsldi map.  YaenpHas — Temwiora
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe Tteno. Kpucrammmdyeckue u amopdHbIe Tena. AHHU3OTPONUS CBOWCTB
kpuctaioB. JKuakume  kpuctamiel.  CoBpeMeHHble — marepuansl.  [lnaBiaeHue
KpUCTaJUIM3aus. Y IenbHas TerioTa miasieHus. Cyonumanus.

VYpaBHeHHE TEMJIOBOIO OanaHca.

TexHudeckne yCTpOMCTBA M INPAKTUYECKOE NMPHUMEHEHUE: TUTPOMETP M IICHUXPOMETD,
KUIOPUMETP, TEXHOJIIOTMM IIOJYyYEHUS COBPEMEHHBIX MaTEpUajioB, B TOM 4YHCIE
HAaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOT U U.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX NAPOB.

Kunenwne npy noHMKEHHOM 1aBJICHUU.

Cnoco0bl U3MEpEeHUs BIAXKHOCTH.

HaGumronenre HarpeBaHus U IJIaBJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpucTaJlIoB.

Yuenuueckuii sxcnepumenm, nabopamoprusie pabomol



I/I3MepeHHe OTHOCHUTEIBbHOM BIIAYKHOCTH BO3ayXa.

Paznea 4. JaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

OnekTpu3anns Tel. OJIEKTpUYECKUMU 3apsa. [[Ba Buaa SIEKTpUYECKUX 3apsiaoB.
[IpoBOHMKH, NOUAJIEKTPUKKA W TMOJYOPOBOJHHUKUA. 3AKOH COXPAHEHUS DIIEKTPUUYECKOIO
3apsaa.

BzanmopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslid 3neKTpUYecKHd — 3apsii.
Onekrpuueckoe mnosie. Hanpssk€HHOCTH aneKkTpuueckoro mnodisa. IIpuHuun cynepno3unuun
JIEKTPUYECKUX NOJIEN. JINHNK HAPSYKEHHOCTHU JIEKTPUYECKOTO ITOJIA.

PabGora cun »snekrpocraruueckoro mnoisA. IloreHnuman. Pa3HOCTh MOTEHIIMANOB.
[IpoBOAHMKM ¥  JOMDJIEKTPUKHM B JJIEKTpOCTaTHYECKOM  mojie.  Jludnmekrpuyeckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTtop. DIeKTpOEMKOCTh TNIOCKOTO KOHAEHCATOpA. JHEPrus
3apsHKEHHOT0 KOHJIEHCATOPa.

TexHuueckue ycTpoNCTBa U MPAKTUUECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, JIEKTPOMETD,
ANEKTPOCTATUYECKAS 3aIlNTA, 3a3eMJICHUE AIEKTPONPUOOPOB, KOHJIEHCaTop,
KOIMPOBAJIBHBIN annapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO M MPUHLIMIT IEUCTBHUS DIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE TI0JIE 3apsIKEHHBIX TEJL.

[IpoBOAHUKH B BIIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaThuyeckas 3aluTa.

JIMPNEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCAaTOpa OT IUIOMAAN IUIACTHH,
PAcCCTOSIHUSI MEXAY HUMH U AUIEKTPUUECKONU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Yuyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3mepenune 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii Inekmpudeckuit mok. Toxu é paznuuHnwvix cpeoax

DNEKTpUYECKU TOK. YCIOBUSA CYLIECTBOBAHUSI AJIEKTPUUYECKOTO TOKAa. VICTOUHMKH
Toka. Cuna Toka. [TocTosIHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEMH.

DneKTpu4ecKoe CONPOTHBIICHUE. Y nenpHOE CONIPOTUBIICHUE BEILIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

PaGota snmekrpuueckoro toka. 3akoH J[xoyns—JIenma. MoOIHOCTh 3JIEKTPUUECKOTO
TOKA.

DIIEKTPOABIIKYIASI CHJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHHMKA TOKA. 3aKOH Oma
JUTS1 IOJTHOM (3aMKHYTOM) 3yieKTpudeckoi nenu. KopoTtkoe 3aMbikaHue.

DJIEKTPOHHAsT NPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHUMOCTH CONPOTUBIICHUSA
METAJIOB OT TemIepatypbl. CBEpXIIPOBOANMOCTD.



DneKTpUUecKuil TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MYYKOB.

[TonynpoBoguuku. CoOCTBEHHass W MPUMECHasT MPOBOJUMOCTH MOJYNPOBOTHUKOB.
CaoiicTBa p—n-nepexoza. IloaynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYECKU TOK B PacTBOpax M pacilaBaxX AJIEKTPOJMUTOB. DIEKTPOIUTHUECKAS
IUCCOLMaIus. DIEKTPOIIN3.

OneKkTpuueckuid TOK B ras3ax. CaMOCTOSITENBHBII M HECAMOCTOATENIBHBIA pa3ps.
Monnus. I1na3zma.

TexHuueckue yCTpoOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, HUCTOYHUKH TOKa, HJICKTPOHArpeBaTeNIbHBIE MPUOOPHI, SIEKTPOOCBETUTEIIHHBIC
pUOOPBI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN U0, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOAHUKOBBIN JTUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh CONPOTHUBICHUS IWIMHIAPUYECKUX MPOBOAHUKOB OT JUIMHBI, ILUIOIIAIU
MOTIEPEYHOT0 CEUCHHS U MaTepuara.

CwmerianHoe CoeIMHEHNE TPOBOTHUKOB.

[TpsiMoe u3MepeHue IEKTPOABUKYIIEH cuibl. KOpoTkoe 3aMbIkaHKe TaibBaHUYECKOTO
AJIEMEHTa U OIleHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTH CONPOTUBIICHUSI METAIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH ANEKTPOJIUTOB.

NckpoBoii pa3psia ¥ IPOBOJAUMOCTD BO3AYyXA.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue HIEKTPOABMKYIIEH CWIbI HCTOYHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Ha6monenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usmku 0a3oBoro ypoBHS B 10 Kiacce OCYyIIECTBISETCA C YyYETOM
CoJlepKaTeNIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMud MaTeMaTUKH, OWOJOTHUH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Mesxcnpeomemnvie nousamusl, CBI3aHHbIE C M3YYEHHEM METOJIOB HAYYHOTO MO3HAHUSA:
SIBIICHUE, HAy4IHBIM (hakT, TUrore3a, u3nyeckas BEJIMYMHA, 3aKOH, TCOpHs, HAOIIOJCHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: penieHWe CHUCTEMBl YpaBHEHWH, JWHEHHas (QyHKIus, Mmapadona,
runepOosa, ux rpauKkd U CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI U UX MPOECKIIHU
Ha OCU KOOPJAUHAT, CJIOKEHHUE BEKTOPOB.

buonoeus: wmexaHuyeckoe [BW)KEHHE B JKUBOM mpupone, auddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OpPraHu3MOB (BUIBl TEIUIONEpPENaud, TEIUIOBOE paBHOBECHE),
ANIEKTPUYECKUE SIBJICHUSI B 5KUBOM MIPUPOJIE.



Xumus: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE AaTOMOB M MOJEKYJ, MOJIb
BEIIECTBA, MOJISIPHAS Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, XUAKOCTEW W Ta30B,
ANEKTPUYECKHE CBOMCTBA METAIIJIOB, SJIEKTPOJIUTUYECKAS TUCCOLMALIMS, TAIbBAHUKA.

l'eoepaghus: BIaXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHWE ABMKEHUH C HCIOIB30BAHUEM MEXAHU3MOB, YYET
TPEHMs B TEXHUKE, MOAIIMITHUKY, UCTIOIb30BaHNE 3aKOHA COXPAHEHUSI UMITYJIbCa B TEXHUKE
(pakera, BOIOMET W Jpyrue), ABUTaTElIb BHYTPEHHETO CropaHus, MapoBas TypOuHa,
OBITOBOM XOJIOJAUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH MOJIYyYEHUsI COBPEMEHHBIX MaTE€pUAJIOB,
B TOM 4YHCI€ HAHOMATE€pUAJIOB, M HAHOTEXHOJIOTMH, OJJIEKTPOCTATUYECKas 3aluTa,
3a3eMJICHUE DIIEKTPONPHUOOPOB, KCEPOKC, CTPYWHBIA TPUHTEpP, 3JIEKTPOHArpeBaTEIbHBIC
npuOOPBbI, JIEKTPOOCBETUTENbHBIE TPUOOPHI, rabBaHUKA.

11 KVIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

IlocTossHHBIE MarHuThHl. B3amMojencTBHE NMOCTOSHHBIX MarHMTOB. MarHmTHOE IIOJIE.
Bekrtop MarauTHOW wuHAYKUMHW. [IpyuHOMI Cynepno3uuuUy MArHUTHBIX MoJied. JIuaum
MarHuTHOM MHAYKIMU. KapTuHa TMHUNM MAarHUTHOW UHAYKIIUU TOJISI TOCTOSIHHBIX MarHUTOB.

MarnurtHoe 10J1€ IPOBOJHHUKA C TOKOM. KapThHa JTMHUN MHAYKIIMA MAarHUTHOTO TOJIA
IJIMHHOTO TIPSAMOT0 MPOBOJAHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKH C TOKOM.
OnbiT IpcTena. BzaumoaeiicTBre NPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoAylb W HampaBlieHHE. J[BUKEHHE 3apsyKEHHOM 4YacTHUIbl B
OJTHOPOJHOM MarHuTHoM moiie. Pabora cuibl Jlopenta.

SBneHne HNEKTPOMAarHUTHOW WHAYKUHH. [IOTOK BEKTOpa MAarHUTHOW WHIYKIHH.
DIEKTPOABWKYIIAS CUJIa MHAYKIIMH. 3aKOH JIEKTpOMarHuTHOW uHaykiuu dapanes.

BuxpeBoe anekTpuueckoe moje. INEKTPOABUKYIIAsA CUjila UHAYKIUU B MPOBOJHUKE,
JBUKYIIEMCS TTOCTYIATEIBHO B OJJTHOPOTHOM MAarHUTHOM MOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIUU. DIEKTPOABMIKYIIAS CUIa CAMOUHIYKIIUH.

DHEpPrusi MAarHUTHOTO MOJIS KaTYIIKH ¢ TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TeXHU4YeCKHe YCTPOMCTBA W IPAKTHUYECKOE IPHUMEHEHUE: TNOCTOSHHBIC MAarHUTHI,
3JICKTPOMATHUTBI, 3JIEKTPOJABUIATENb, YCKOPUTEIHU 3JIEMEHTAPHBIX YACTHIl, WHIYKIIHOHHAS
MeYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIIOHEHHUE NEKTPOHHOIO MTy4YKa MArHUTHBIM TTOJIEM.

JIvHUY UHAYKIIUK MarHUTHOTO IOJIS.

B3anmoperictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.



JelictBue cwibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHnE IIEKTPOMArHuTHOW UHAYKIIUY.

ITpasuno Jlenua.

3aBUCHMOCTh  DJIEKTPOABMIKYIIEH CHJIBl MHAYKIUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOI'O IMOTOKA.

SIBiIeHne caMOUHAYKLIWH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3y4yeHrne MarHuTHOIO I10JIs1 KaTYIIKUA C TOKOM.

HccnenoBanue AeUCTBUSA IIOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABIEHUS dJIEKTPOMAarHUTHON MHIYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMaAZHUMHbLE KOJ1€OAHUA

Konebarenbnas cuctema. CB0OOOJHBIE MexaHHueckue Kojebanus. ['apmoHuueckue
konebOanus. Ilepuon, uvacrora, ammmryna u (aza konebanuil. IlpyXUHHBI MasTHUK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TrapMoHHMYeckuXx KosneOanuii. [IpeBpamienue
HHEPTUU MPU TAPMOHUUYECKUX KOJICOaHUSX.

Konebarenbubiii koHTYp. CBOOOAHBIE 3JEKTPOMATHUTHBIE KOJ€OaHUS B HICATBHOM
KoJe0aTeTbHOM KOHTYpE. AHANOTUS MEXJIYy MEXaHWYECKUMH U JJIEKTPOMArHUTHBIMU
koneOanusamu. @Dopmyna Tomcona. 3akoH COXpaHEHHMs DHEPrUM B HUACAIBHOM
Kosie0aTeIbHOM KOHTYpE.

[IpencraBienne o0 3aTyxamomuX KojeOaHUsX. BbIHyXJIeHHbIE MeXaHUYECKUE
kosnieOanus. Pezonanc. BeiHyX/1€HHbBIE AJIEKTPOMAarHUTHBIE KOJICOaHUsI.

ITepemennblii TOK. CUHYCOMIAIbHBIM TMEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO
TOKa. AMIUIMTYJTHOE U JEHUCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA U HAPSHKEHU .

Tpancdhopmarop. [IponsBoacTBoO, nepenaya U NOTpeOICHUE ICKTPUICCKON DHEPTHH.
DKOJIOTUYECKHE PUCKH IPU MPOU3BOACTBE AJIEKTpo3HEepruu. KymnpTypa HCNOIB30BaHUs
AIEKTPOIHEPTUH B IOBCEIHEBHOM KU3HHU.

TexHU4YeCcKne YCTpOMCTBA W IPAKTHYECKOE IPUMEHEHHE: HJIIEKTPUUYECKUN 3BOHOK,
TE€HEpPaTop MEPEMEHHOI0 TOKA, JIUHUU JJIEKTPOIEpeaay.

Jlemoncmpayuu

UccnenoBanne  mapaMeTpoB — KoyieOaTenbHOM — cHCTeMbl  (IPYKWUHHBIM  WIH
MaTeMaTU4eCKU MasiTHUK).

HaGmronenne 3aTyxaromux KoJie0aHuu.

HccnenoBanne CBOWCTB BBIHYXICHHBIX KOJICOAHMIA.

Hab6monenne pe3onanca.

CBOOOIHBIE AIIEKTPOMATrHUTHBIC KOJICOAHMSI.

OcuuinorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKAa W HANpsKEHUsS OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu nocnenoBaTENbHOM COEAMHEHUH PE3UCTOPA, KATYIIKA UHAYKTUBHOCTH U
KOHJIEHCATOpa.

Mopens JIMHUM 3JIEKTPOIIEPEIaUn.



Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

UccnenoBanue 3aBUCUMOCTH TEPUOJA MaJIbIX KOJeOaHUW Tpy3a HA HUTH OT JIJTUHBI
HUTHU U MACCHhI Tpy3a.

HccnenoBanne NEPEMEHHOrO0 TOKAa B LEMNH M3 IOCIEAO0BATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUNHbLE 60IHbL

Mexannyeckue  BOJIHBL,  ycloBUsl  pacnpoctpanHeHus.  Ilepmon.  CkopocThb
pacrpocTpaHeHusl U JjiuHa BOJHBL [lonepeunbie U mpoosibHbIe BOJHBI. MHTEepdepeHnus u
nudpakIus MEXaHUUYEeCKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIC BOJIHBI. Y CJIOBUSI U3TyYCHUS dJIEKTPOMAarHUTHBIX BOJIH. B3aumHast
opueHTtaiusi BeKTopoB E, B, V B sanektpoMaruutHoi BojHe. CBONCTBA JIEKTPOMArHUTHBIX
BOJIH: OTPaKCHHE, TpeJIOMJICHHEe, mojispusanus, audpakuus, uatephepenuus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 37eKTpOMarHuTHBIX BOJIH. [IprMeHeHHe 2JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMITBI paguoCBs3U U TeNeBUICHHS. Pannonokarus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHudeckue ycTporucTBa U MPaKTUIECKOE MPUMEHEHUE: MY3bIKaJIbHbIC HHCTPYMEHTHI,
yJIbTPa3BYKOBasi JUAarHOCTHKA B TEXHUKE W MEIMIIMHE, pajap, PaIHuONpPUEMHHK, TEJIEBU30P,
anTeHHa, tenedon, CBU-nieus.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCcTpaHEHUE MONEPEYHBIX U TPOJOJIBbHBIX BOJH.

Konebmromieecs Teno Kak HCTOUYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ PEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHiny u TuGpakiium MEXaHMIECKUX BOJIH.

3BYKOBOM pe30HAHC.

HaGmroneHne cBsA3uM TPOMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUIUTYJIOW M YacTOTOH
KOJIeOaHMUIA.

UccnenoBanre CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTPaXKEHHUE, MPEIOMIIEHUE,
noJsisspu3anus, nudpaxius, nHTepdepeHns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. lIpsMoIMHENHOE pPacCHpOCTPAHEHUE CBETA B OJHOPOJHOU
cpene. JIyd cBera. ToueyHbI UCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHUsi cBeTa. [locTpoeHne M300pakeHU B TUIOCKOM
3epKae.

[Ipenomiienne cBeTa. 3akOHBI MPEIOMIEHUSI CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHblil yroi MmoaHOrO BHYTPEHHETO
OTpPaXKEHUS.

HMucniepcus cBeta. CiioxHbIN coctaB 0esoro ceera. LIBerT.



Cobuparomiue W pacceuBarouiue JUH3bL. ToHkas nuH3a. DOKycHOE paccTosHuE U
onThyeckass cwia TOHKOM JuH3bl. IlocTpoenne wu300paxeHuid B coOHUparOUX H
paccenBaronX JIMH3aX. POpMyJia TOHKOM JIMH3BL. Y BEIMYEHUE, 1ABAEMOE JIMH30MU.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. Wutepdepenuus cBera. KorepeHTHbIE HCTOUYHHUKHU. Y CIIOBUS
HaOJIIOJICHUsT MAaKCUMYMOB W MHUHUMYMOB B HUHTEP(EPEHIIMOHHON KapTUHE OT JABYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cBera. [JudpakuronHas pemérka. YcioBue HAOMIOAEHUS TJABHBIX
MaKCHMYMOB TpH MaJICHUH MOHOXPOMATUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

ITonspusauus ceera.

TexHudeckue ycTpoHCTBa W MPAKTUUYECKOE MPUMEHEHUE: OUYKH, Jymna, doToamnmnapar,
IIPOCKIIMOHHBIN ammapaT, MUKPOCKOI, TEJECKOI, BOJOKOHHAs ONTHKa, AUGpaKIiuOoHHAs
peleTKa, moJsapon.

Jlemoncmpayuu

[IpssMOIMHEWHOE pacnpoCTpaHEHUE, OTPAKEHUE U MperomiieHHE cBeTa. OnTuyeckue
npuOOopBHI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moiesib CBETOBOA.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKOoMNa.

Ha6mronenne naTepdepeHium cBera.

HabGmonenue nudpakuuu cBera.

HaGmronenue nucnepcuu ceera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenne nmoisipu3anuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3Mmepenue nmokasarens npesoMIICHUS CTEKJIA.

HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI crieNMAIBLHON TEOPUM OTHOCUTEIBHOCTH
['paHnLBI MPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. llocTynaTel cnennanbHOM TEOpUHU
OTHOCUTEJIBHOCTU: HWHBApUAHTHOCTH MOJYJA CKOPOCTH CBETa B BAaKyyMe€, HPUHLHI
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMe/IJIEHUE BPEMEHU U COKPAIIEHUE JIJTUHBI.
DOHeprusi U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.
CBs13b MacChl C SHEPTHEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIbl. DHEPTHS MTOKOSI.

Pazgen 7. KanToBas pusuka
Tema 1. dnemenmovt KGAHMOBOI ONMUKU
®otoubl. @opmyna I[lnanka cBsi3u 3>Heprur (POTOHA C €ro 4YacTOTOM. DHEprust u
UMITYJIbC (DOTOHA.



OtkpeiTue u wuccnenoBanue ¢otodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dororpdexra. VYpaBHenuwe OiHmreiiHa 18 poTtodddexra. «KpacHag rpaHunay

dboTorddexra.

JaBnenue ceeta. OnwiTel I1. H. JleGenena.

XUMHUYECKOE EUCTBUE CBETA.

TexHudeckue ycTpouCTBa M MPAKTHUYECKOE NMpUMEHEHHe: (PoTornemMeHT, (GOTOIaTUuK,
COJIHEUHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®dotor(hpeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenosanue 3akoHOB BHelIHero Goro3ddexra.

CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pezepdopaa nmo paccessauto o -yactuil. [lnanerapuas
mozenb atoma. [loctynatel bopa. M3nydenue u norsiomieHne GOTOHOB MPH MEPEXoJie aTomMa
C OJHOTO YPOBHA HEpPruu Ha Jpyroi. Bunabl cnektpoB. CHEKTp ypOBHEW >HEPTUU aToMa
BOAOpOAA.

BosnHoBbie cBoMCTBa yacTull. BonHsl e bpoiiis. KopnyckynsipHO-BOJTHOBOM JTyaJIu3M.

CrnoHTaHHOE U BBIHYXJCHHOE U3JTyYEHHE.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHUE: CHEKTPAJIbHBIM aHaln3
(cTIeKTpOCKOIT), Ta3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

Ha6monenne mMHEHYaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

HaGmroneHne muHeH4aToro cekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI,  JIOKA3bIBAIOIIME  CJIOKHOCTh  CTpoeHust  siapa.  OTKpbITHE
paanoaktuBHOCTH. OmbiTel Pesepdopmaa mo ompenenenuio cocrtaBa pPaarMOaKTHBHOTO
m3nyuenus. CBoiicTBa anb(a-, Oera-, raMMa-u3IydeHus. BiusHue paanoaKTHBHOCTH Ha
YKUBbIE OPTraHU3MBI.

OtkpbiTHe npoTOHA W HelTpoHa. Hykionnas Mopnens sigpa ['eitzenOepra—lBaneHko.
3apsn sapa. MaccoBoe uuciio sapa. M30Tomsbl.

Anbda-pacnan. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacman. ['amma-usnydenue. 3aKoH
PaIHOAaKTUBHOTO pacnaja.

DHeprus CBsI3W HYKJIOHOB B sifipe. SnepHblie cuibl. [ledext maccsl spa.

SAnepHble peakunu. JleneHue u CUHTE3 SIEP.

SAnepnsiii peaktop. Tepmosinepuslii cuHTe3. [IpoOreMbl M NEPCHEKTUBBI sIEPHOU
SHEPreTUKU. DKOJIOTMYECKUE ACTIEKTHI IACPHON SHEPTETHKH.

DnieMeHTapHble YacTULbI. OTKPBITUE ITO3UTPOHA.



MeTtonbl Ha0JIIOIEHHS U PETUCTPALIUN AIE€MEHTAPHBIX YaCTHUL.

®dyHaaMeHTaabHble B3auMoAeicTBus. EAMHCTBO (hu3nueckoil KapTUHBI MUpA.

TexHuueckne ycTporuCTBa U MPAKTUYECKOE IPUMEHEHUE: TO3UMETpP, KaMepa BuibcoHa,
AJIepHBINA peakTop, aToMHasi boMOa.

Jlemoncmpayuu

CuY€TuynK HOHU3HUPYIOIINUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Paszzgen 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3IUKH

OTtanbel  pa3BuUTUA acTpoHOMUHM. [IpukiiagHoe W MHUPOBO33PEHUYECKOE 3HAUYCHUE
ACTPOHOMUH.

Bun 38é31H0r0 Heba. Co3Be3aus, SpKue 3BE3/bI, INIAHETHI, UX BUAUMOE JIBUKCHUE.

CosiHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. Mctounuk sHepruu CoJiHIia U 3BE37. 3BE3JBI, UX
OCHOBHBIC XapaKTEPUCTUKHU. J(Marpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3/bI
IJIaBHOW MOCJIE€IOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTB» JJIsl 3BE3] TJIaBHOU
MOCJIE0BATEILHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEeMEHHBIE MPEJACTABICHUS O
MPOUCXO0XKACHUHU U 3BOtoIMK COJIHIA 1 3BE3/1. DTallbl AKU3HU 3BE3I.

Muieunsiii [Iyts — Hama [Nanaktuka. [lonoxenne u apuxenue ConHua B ['anakTuke.
Tunel ranaktuk. Pagroranaktuky v kBazapbl. UEpHBIE IBIPHI B SIAPAX TAITAKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06isa. Pa3zOeranue ramaktuk. Teopus
Bonpmioro B3peiBa. PenukTOBOE U3ITydYEHUE.

MacmrabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGmronennst HEBOOPYXEHHBIM — TJIa30M  C  HMCIOJB30BAHHEM  KOMITBIOTEPHBIX
NPWIOKEHUN NJI1 ONpEeNeNICHUsl TMOJIOKEHUSI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311s1 CEeBEPHOTO MOIYIIAPUS U SIPKUE 3BE3/BL.

Ha6monenus B Teneckomn Jlynsl, mianet, Mneunoro [TyTu.

O6o0maroiiee NOBTOPEHNE

Ponp ¢u3ukum W acTpOHOMHUH B 3KOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMAIIBHOW M
ATUYECKON cdepax MesTeTbHOCTH 4YelIOBEeKa, pPOJib WU MeCTO (M3MKA M acCTPOHOMHH B
COBPEMEHHOW HAaYYHOM KapTHHE MHUpa, pPOib (u3udeckol Teopun B (HOPMHUPOBAHUU
MpeICTaBICHUN 0 (PU3NYECKON KapTUHE MHUPaA, MECTO (PU3NIECKON KapTHHBI MUpPA B OOIIEM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX ITPECTABIECHUN O IIPUPOJIE.

Me:xknpeaMeTHbIe CBA3H

N3yuenne kypca gusnku 0a30BOro ypoBHs B 11 Kilacce ocCylIecTBIsETCS C YYETOM
COJIEpKaTeNbHbIX MEXIPEJAMETHBIX CBSI3€M ¢ KypcaMH MaTeMaTUKH, OWUOJOTHUU, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.



Meocnpeomemuuvle nonsmus, CBI3aHHBIE C U3yYCHHEM METOJIOB HAyYHOTO TO3HAHUS:
SIBJICHUE, HAay4HbIH (DakT, TUrmoTe3a, pusndeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIENb, HU3MEPCHHUE.

Mamemamuxa: penieHUE CHCTEMBl YpPaBHEHWUW, TPUTOHOMETPUYECKUE (YHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIACCTBO, BEKTOPHI
U WX TIPOSKIIMM HA OCH KOOPJWHAT, CJIOKCHHE BEKTOPOB, MPOU3BOMHBIC AJIECMEHTAPHBIX
(GYHKIUH, TPU3HAKKH TOJ00HS TPEYroJbHUKOB, OMPEISICHUE TUIOIIAAN IUIOCKUX (QUTYp U
00BEMaA TeII.

Buonocus: >mekTpuYecKue SBICHHUS B JKMBOW NMPHUPOJE, KoneOaTeabHbIe TBWKCHUS B
KUBOM TMPUPOJIC, ONTUYCCKUEC SBJICHUS B JKUBOW NPHUPOJEC, NCHCTBUE paaualliy Ha KUBBIC
OpTraHU3MBI.

Xumusi: CTPOCHHE aTOMOB W MOJICKYJ, KPUCTAUIMYECKAas CTPYKTypa TBEPIBIX Tell,
MEXaHH3MbI 00Pa30BaHUs KPUCTAUIMUSCKOW PEIIETKH, CIICKTPAIbHBIN aHAIH3.

T'eoepacghus: MarHUTHBIC TTOTIOCA 3EMITH, 3JICKH MATHUTHBIX Py, (HOTOCHhEMKA 36MHOU
MIOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICCHHIM.

Texnonozus: JUHUA aJIEKTpOIIepe/iay, TeHEepaTop IEPEMEHHOTO TOKa,
AJICKTPOBUTATEIb, WHIYKIIMOHHAS TIeYb, pajiap, paauoNpuéMHHUK, TEJIECBHU30p, aHTCHHA,
tenedon, CBU-meub, MpOEKIMOHHBIN anmaparT, BOJIOKOHHAs ONTHKA, COJTHEYHAs Oarapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHoro npeamera «dusmka» Ha ypoBHE CpelHEro oOIero oopa3zoBaHUs
(0a30BBIi  YpOBEHb) [OJDKHO OOECHEYUTh JIOCTH)KEHHE CIEIYIONIMX JUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JUYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIC pe3yIbTaThl OCBOCHUS yueOHOTro mpeameTra « Ou3uKay TOKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBAThCS  C(HOPMUPOBAHHOU
BHYTPEHHEH TO3ULMEN JIMYHOCTH, CHUCTEMOM NEHHOCTHBIX OpPHUEHTAllMM, TMO3UTHUBHBIX
BHYTPEHHHUX YOCXKICHUMU, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO
o0IecTBa, pacIIMPEeHHE )KU3HEHHOTO OIBITA M OIBITa ACATEILHOCTH B IMPOIIECCE peain3aliuu
OCHOBHBIX HaNpaBJICHUIN BOCIMTATEIbHOM AEATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:x1aHCKOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh TPAXKJIAHCKOH TO3WIMH OOydYarOmIerocss KaK aKTHBHOTO |
OTBETCTBEHHOTO YJI€HAa POCCUMCKOTO OOIIECTBA;

MPUHATHE TPAJUIIMOHHBIX OOIICYETOBEUYECKUX TYMAHUCTHUYECKUX U JEMOKPATUUECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEpPECAX I'PaKJaHCKOIro OOIIECTBa,
y4acCTBOBAaTh B CAMOYIPABJICHUH B 00pa30BaTEILHOM OpraHU3alINH;

YMEHHE B3aWMOJICCTBOBATH C COIIMAJIbHBIMH HWHCTHUTYTAMH B COOTBETCTBUHM C UX
GyHKIUSIMY U HA3HAYCHUEM;



TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMHUPOBAHHOCTh POCCUNUCKON IPaKJAHCKON UAEHTUYHOCTH, NATPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHHSIM POCCHUCKHUX
Y4€HBIX B 001aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh ~ OIICHWBAaTh CUTYyallMl0 W TPUHUMATh OCO3HAHHBIC  PCIICHHUS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI W IICHHOCTH, B TOM YHCJIC B
JEATEIBHOCTH YUYEHOTO;

OCO3HAHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOHYUBOTO OYAYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUSA:

ACTETHYECKOE OTHOIICHUWE K MHUPY, BKIIOYas OCTCTHKY HAay4YHOrO TBOPYECTBA,
pHUCYIIETO (PU3UUCCKON HAyKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K pasIudHbiM cdepaM MpoPECCHOHATBLHON ICATEIBPHOCTH, B TOM YHCIIC
CBS3aHHBIM C (M3MKON W TEXHHMKOH, YMECHHE COBEpIIATh OCO3HAHHBIM BHIOOp OyayIien
npo(eCcCHH U PeaTM30BbIBAaTh COOCTBEHHBIC )KM3HECHHBIC IIAHBI,

TOTOBHOCTh M CTIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHUIO B 001aCTH (PU3UKH Ha
NPOTSKEHUHU BCEH KU3HH;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYIbTYpbI, OCO3HaHHE TIJIO0AIBHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIeM;

IUTAHUPOBAHUE U OCYIIECTBICHUE JACHCTBUN B OKPYKAIOIIEH cpelie Ha OCHOBE 3HAHUS
1eJIE YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA;

pacHIMpeHre ONbITa JIEATETFHOCTH JKOJOTMYECKOW HAMpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHHUH 10 (PUBHKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3NMIECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAyYHOH JesATEIbHOCTH, TOTOBHOCTh B TMpPOIECCE H3YYCHUS
(U3UKU OCYIIECTBIATh MPOSKTHYIO U MCCIIEIOBATEIBCKYIO JACSITEIILHOCTh HHANBUAYATBHO U
B TpyIITIE.

METAHNPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1eicTBUS:
CaMOCTOSITEIbHO (OPMYIHUPOBATh U AKTyaJIU3UPOBATH IMPOOJIEMYy, paccCMaTpuBaTh €€
BCECTOPOHHE;
ONPEICIIATh LEIU ICATCIbHOCTH, 3a4aBaTh NapaMETPhbl U KPUTEPUHU UX TOCTHUKECHUS;



BBISIBJISITh 3aKOHOMEPHOCTH M TNPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3MYECKHUX
SIBIICHUSX;

pa3palaTbiBaTh IUIAH pEIICHHs TPOOJeMbl ¢ Yy4€TOM aHallu3a HWMEIONIUXCS
MaTepHalIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B J€ATEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIBTATOB LIEIISM,
OLICHMBATh PUCKU MOCIEICTBUMN AESITEIbHOCTH;

KOOPJMHUPOBATh W BBINOJHATH PabOTy B YCJIOBHUSX pPEATbHOTO, BUPTYaJIbHOIO H
KOMOMHUPOBAHHOTO B3aUMOJCIHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBble ucciienoBaTeibcKue 1eHCTBUA:

BJa/I€Th HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMU U METOJAMH (PU3NYECKON
HayKW;

BJIa/I€Th HaBbIKAMU yue€OHO-HCCIIEOBATENbCKON U MPOEKTHOM ACSTENIBHOCTU B 00J1aCTH
($u3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEIbHOMY TMOUCKY METOJOB PEUICHUS
3a/1a4 (U3UUECKOTr0 COJIEPKaHUs, IPUMEHEHUIO PA3IMYHBIX METO/I0B MTO3HAHMS;

BJa/IETh BUJAMU JACSTEIBHOCTU MO MOJYYEHHI0 HOBOT'O 3HAHMS, €r0 MHTEPHpETaluH,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX y4EOHBIX CUTyallUsX, B TOM 4YHCIE TpH
CO37IaHUM YYEOHBIX MPOEKTOB B 00J1acTU (DU3UKH;

BBISIBJISITh TPUUYMHHO-CIIC/ICTBEHHbIE CBS3M M aKTyaJlH3UpOBaTh 3ajady, BBIIIBUTaTh
TUNoTe3y €€ pEeIleHUs, HAXOIUTh apryMEHTHI ISl J0KAa3aTeIbCTBA CBOMX YTBEPXKICHMIA,
3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TOJYYECHHBIE B XOJI€ pELIECHUS 3aJaud pe3yNbTaThl, KPUTUUYECKU
OILICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIEC 3a7a4i B 00pa30BaTEIbHON ACATEIBHOCTH, B
TOM YHMCJIE TIPU U3yUYEHUU DU3UKU;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUA 10 (U3HUKE B MPAKTUUECKYIO 00JIaCTh KU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHbBIE TIOJIXOIbI M PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOLINE albTePHATUBHBIC PELICHHUS.

Pabora ¢ undgopmanmeii:

BIAJCTh HABBIKAMH TOJy4YeHHs HWHPoOpMau (U3HUYECKOTO CONEPKAHHUS U3
MCTOYHHUKOB  Pa3HbIX THUIIOB, CaMOCTOSITEJIBHO  OCYLIECTBJISITh  IIOMCK,  aHaJM3,
CUCTEMATH3allMI0 H HWHTEpPHpeTanuio WHOOpPMAIMK  pa3IWYHBIX BHIOB U (GopM
MIPE/ICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

MCIIOJIB30BaTh CpeACTBa WH(MOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIICHNY KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTaHW3AIMOHHBIX 337a4 C COOJIOJCHUEM
TpeOOBaHUI 3PrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUIHEHBI, pecypcocOepexeHus,
MIPaBOBBIX U ITUYECKUX HOPM, HOpM UHPOPMALIMOHHON O€30M1aCHOCTH;



co37aBaTh TEKCTbl (PU3UYECKOIO COJEPKAHMS B Pa3IUYHBIX (QopMarax ¢ y4éToM
Ha3HAueHUs MHPOPMALMM M LEJEeBOM ayAUTOPUHU, BHIOMpas ONTUMAJIbHYIO (QopMy
MIPEICTABIICHUS U BU3yaJIU3aLUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

OCYIIECTBIISITH OOLIEHUE HAa YPOKax (PM3UKHU U BO BHEYPOUHOU JEATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKY KOH(MIMKTHBIX CUTyallui U CMSATYaTh KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOXO TOYKY 3PEHUS C HCIOJB30BAHUEM S3BIKOBBIX
CPEACTB;

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW U MHIUBUIYAIbHON paOOThI;

BbIOMpATh TEMAaTUKY U METO/bl COBMECTHBIX JEHCTBUU C y4€TOM OOIIUX UHTEPECOB U
BO3MOKHOCTEH KaXXZ0r0 YIEHA KOJUIEKTUBA,;

OPUHUMATh LEJIN COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ NOCTUKEHUIO: COCTABIIAThH IUIAH JEUCTBUM, PAaCHpPEACNSATh POJIM C YUYETOM
MHEHUH y4aCTHUKOB, 00CYKJaTh pe3yJbTaThl COBMECTHOU pabOThI;

OLICHMBATh KA4eCTBO CBOEr0 BKJIAJa M KaXJIOr0 ydYacTHUKAa KOMAaHIbI B OOIIMii
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

[peaJiaratb HOBbIE MPOEKTHI, OLIEHUBATH UAEU C MO3ULIMH HOBU3HBI, OPUTMHAIBHOCTH,
IPaKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATEIMYECKOE IIOBEACHUE B pPA3JIMYHBIX CUTYaLUsAX,
HPOSIBISITH TBOPUECTBO U BOOOpakeHUE, ObITh NHULIMATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:
CaMOCTOSITEIILHO OCYIIECTBIISITH MO3HABATEIIbHYIO NESITEIbHOCTh B 001acTh (U3HKU U
ACTPOHOMUH, BBIABIISITH MPOOJIEMBI, CTABUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTAaBJISATH IIAH PELIECHMS PACUETHBIX U KAYECTBEHHBIX 3aj]1ay, IlaH
BBITIOJTHEHUSI TIPAKTHYECKOW pPabOThl € YYETOM MMEIOIIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEH Y MPEANIOYTCHUN;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
pacHIMpATh paMKH Y4€OHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPENOUYTECHUN;
JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh Ha ceOsl OTBETCTBEHHOCTH 32
pELICHHUE;
OIICHUBATh MPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBaTh (DOPMUPOBAHUIO W MPOSBICHUIO JAPyIUIMA B 00JMacTH (HU3UKH,
MTOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBII YPOBEHD.
CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:
JlaBaTh OLICHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTHUBBI B JI€STEIbHOCTh, OLICHUBATH
COOTBETCTBUE PE3YIbTATOB LETSM;
BIIQJICTh HaBBIKAMHU T[I03HABATEJIbHOM pPE(IEKCUU KaK OCO3HAHUSI COBEpIIAEMbIX
JNEUCTBUUA M MBICIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;
UCIIOIb30BaTh MPUEMBI pePICKCUH I OLIEHKU CUTYalliU, BLIOOpAa BEPHOTO PEIICHUS;



YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATD PEIICHUS M0 UX CHUXKEHHUIO;
MPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX MPU aHAJIU3€ PE3YNIbTATOB JEATEIbHOCTH;
MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX MPU aHAJIU3€ PE3YJIbTATOB JEATEIbHOCTH;

MPU3HABATh CBOE MPAaBO U MPABO APYTHX HA OIIUOKH.

B npouecce nocTHKeHUS JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrpaMMbl MO (HU3UKE
JUIL  YPOBHS CpelHero oOmero oOpa3oBaHus Yy OOY4YalOIIMXCs COBEPIICHCTBYETCS
ASMOIMOHATBHBIN UHTEIJIEKT, IPEANoNaralouii copMUpPOBAHHOCTD:

CaMOCO3HaHMs, BKJIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BMJIETh HAINpaBIEHUS Pa3BUTHS COOCTBEHHOW SMOLMOHAIBHOU cepbl, ObITh
YBEPEHHBIM B ce0e;

CaMOpETyJUPOBAaHMs,  BKJIIOUYAIOIIET0  CAMOKOHTPOJIb,  YMEHUE  NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEAECHHE, CIOCOOHOCTh AJAaNTHUPOBATHCS K SMOIIMOHAIBHBIM
U3MEHEHMSIM U MPOSIBIISATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMHU, BKIIOUYAIOIIEH CTPEMJICHHE K JOCTH)KCHMIO IIeJIU U YCIIEXYy,
ONTUMM3M, HUHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/I U3 CBOMX BO3ZMOXHOCTEH;

AMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTHIBATh €ro IMpPH OCYIIECTBIECHUU OOUIEHUS, CIOCOOHOCTh K COYYBCTBUIO H
COTIEPEKUBAHUIO;

COLIMATbHBIX HAaBBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh BBICTpauBaTh OTHOILEHUS C
APYTUMU JIIOIbMHU, 3a00TUTHCS, IPOSIBIISTh MHTEPEC U Pa3peliaTb KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o0y4yenus B 10 kiacce npegMeTHbIe pe3yabTaThl Ha 6230BOM YPOBHE JOJIKHBI
OoTpakaTh C(OPMHUPOBAHHOCTH Y OOYJAIONTUXCS YMEHUM:

JEMOHCTPUPOBATH Ha IPUMEPAX POJIb U MECTO (GU3HKHU B (POPMUPOBAHIHN COBPEMEHHOU
HAay4YHOU KapTHUHBI MHUPA, B PA3BUTUH COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B TPAKTUYECKOMN
JICSITEIbHOCTH JIIOJICH;

YYHUTHIBATh TPAHUIBI MMPUMEHEHUS M3YYCHHBIX (DU3UUECKUX MOJIETICH: MaTephaibHAsS
TOYKa, MHEPLIMAIbHASL CUCTEMA OTCUETA, AOCOIIOTHO TBEPJIOE TEIIO, UICAIBHBINA T'a3, MOJIENIU
CTPOEHUS T'a30B, )KUIAKOCTEN U TBEPIBIX TEJI, TOUCYHBIN JICKTPUUECKUN 3aps] IPU PELICHUU
bu3uIeCKUX 3a/1a4;

pacro3HaBaTh (PU3UYECKHE ABJICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKHU, MOJEKYISIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BELIECTBA U AJEKTPOAUHAMUKU:
PAaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPAMOJIMHEIHOE JBH>KEHUE, CBOOOJIHOE MaJEHUE Te,
JIBUKEHUE TIO OKPYXXHOCTH, WHEPIUS, B3auMOjeHCTBUE Ten, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHUE KUAKOCTEH M TBEPIBIX Tell, U3MEHEHUE 00bEMa TE MPU HArpeBaHUU
(oxnaxkiaeHuu), TEIJIOBOE  paBHOBECHE,  HMCHApEHUE,  KOHJIEHcAlusl,  IUJIaBJICHUE,
KpUCTAJIIU3alUsl, KUIMEHHUE, BIAXKHOCTh BO3/lyXa, IOBBLIIICHUE JaBJICHUS Tra3a MpPU €ro
HarpeBaHUM B 3aKPBITOM COCYJle, CBSI3b MEXIy MapamMeTpamMu COCTOSIHUS Tra3a B
M30MPOLIECCaX, AIEKTPU3ALUSA TEJI, B3AUMOIACUCTBUE 3aPsJI0B;



OMHUCHIBATh MEXaHUUECKOE ABMKEHUE, UCTIOJIb3Ys (DU3NUYECKHUE BETUUUHBI: KOOPIMHATA,
MyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUjla, UMITYJIbC Tella, KHHETUYeCcKast
SHEPrusi, MOTCHIMAIbHAS YHEPrus, MeXaHuueckass paboTa, MEXaHHYeCKas MOIIHOCTh; MpHU
OMHUCAaHWU TPABWIBHO TPAKTOBATh (DU3MYECKUI CMBICT HCIOIb3YEMbIX BEIUYUH, HX
0003HaYeHUsI W EAUHUIIBI, HAXOIUTh (OPMYJIBI, CBSI3BIBAIONIUE JAHHYIO (DU3NUYECKYIO
BEJIMYUHY C JPYTUMU BEJIMUUHAMU;

OMUCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIC SIBJICHHS, MCHOJb3Ys
dbu3nUecKue BEJIMYMHBI: JIaBIICHHE Ta3a, TeMIlepaTypa, CpPeIHSs KUHETUYecKash SHEprus
Xa0THYECKOTO JIBIDKCHUSI MOJIEKYJI, CpeIHEKBaIpaTUYHAs CKOPOCTh MOJIEKYJI, KOJIUYECTBO
TEIJIOTHI, BHYTPEHHSISL SHEPTrUs, padoTa raza, KodQPUIUEHT MOJe3HOTO JeUCTBUS TEIJIOBOTO
JBUTATENISI; MPU OINMHUCAHWUU TPABWIBHO TPAKTOBATh (PUBMUECKUUA CMBICI HCIOJIb3yEMbIX
BEJIMYUH, WX OO0O3HAUCHMsS] M €JAUHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JaHHYIO
(bU3HUYECKYI0 BEIUYUHY C IPYTUMU BEJTUYHUHAM;

OMHCHIBATh U3YUYEHHBIE DJICKTPUUCCKHUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE SIBJICHUS
(mporiecchl), UCMONB3YSd (U3MYECKUE BEITUYMHBI: DJICKTPUUYCCKHUM 3apsijl, SJIECKTPUUYECKOE
1oJie, HanpsHKEHHOCTB TOJIs, TOTEHIIUAN, PA3HOCTh MOTECHITUAIOB; MPH ONMUCAHUH TTPABUWIHHO
TPaKTOBaTh (PU3UYECKUA CMBICT HCIOJIB3YEMbIX BEIWYWH, WX OOO3HAYCHHS W CIUHMUIIBL;
yKa3biBaTh (OPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (U3WUYECKYH0 BEIMYUHY C JAPYTUMU
BEIIMUMHAMH,

aHAJTM3UPOBATh (DU3NUYECKHUE MPOIECCH U SBJICHUS, UCIIONB3Ysl (PU3UYECKUE 3aKOHBI U
NPUHILMIBL: 3aKOH BceMupHoro tsaroteHus, |, 11 u 11l 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHMYECKOW DSHEPruH, 3aKOH COXPAHEHUS WMITYyJIbCa, MNPUHIMUI CYNEPHO3UIMUA CHII,
INPUHLIMI PABHOINPABUA MHEPIHUAIBHBIX CHCTEM OTCYETA, MOJEKYISIPHO-KMHETUYECKYIO
TEOPUI0 CTPOCHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEIHEN KUHETUUYECKON HHEPrUU
TEIJIOBOTO  JIBMOKCHHUS  MOJIGKYJI C  a0CONIOTHOM  TeMIepaTypoil, TIepBBIH  3aKOH
TEPMOJIUHAMUKH, 3aKOH COXpaHEHMS DJICKTPUYECKOTo 3apsnaa, 3akoH KyioHa, mpu 3ToM
pas3nIuyaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €0 MAaTEeMAaTHUYECKOE BBIPAKEHHUE U YCIIOBUS
(rpaHuIibl, 006J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIBI JICHCTBUS MaIllMH, HPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBHUSA UX OS30ITaCHOTO MCIIOJIb30BaHMS B IIOBCECTHEBHOM KU3HMU;

BBITIOJTHATH JKCIIEPUMEHTHI 110 HMCCIICIOBAHUIO (PU3MYECKUX SBICHUN W TPOIIECCOB C
WCIIOJb30BAaHUEM TIPSAMBIX M KOCBEHHBIX H3MEpPEHHM, TpH 3TOM (HOPMYJIHPOBATH
npobieMy/3agady H THIOTE3y YYeOHOro OKCIEPHMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEIOKEHHOTO 000PYI0BaHHMS, TIPOBOIUTH OIBIT U ()OPMYJIUPOBATH BHIBOJIBL;

OCYIIECTBIIATh TPSAMBIE WU KOCBEHHBIC HM3MEPCHHS (HM3WYSCKHX BCIMYHMH, TPH 3TOM
BBIOMpATh ONTHUMAJIbHBIA CIIOCOO M3MEpPEHHS M HMCIOJIb30BaTh M3BECTHBIC METOJbI OICHKHU
MOIPEITHOCTEN U3MEPEHU;

HCCIISIOBATh 3aBHCHUMOCTH MEXKIY (H3WUSCKUMHU BEIIMYMHAMHU C HCIOJb30BAaHUEM
MPSMBIX HU3MEPEHUN, MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTAThI
MOJY4YeHHONW 3aBUCUMOCTH (DM3UYECKMX BEIWYMH B BHAC TaOJuIl U TpaduKoB, JeNaTh
BBIBOJIBI 110 PE3yJIbTaTaM HCCIICIOBAHUS,



coOroaTh MpaBuia 0€30MacHOro TpyJa MpU MPOBEACHUM HCCIENOBAaHUM B pamMKax
y4eOHOT0 JKCIEPUMEHTa, Y4eOHO-UCCIIENOBATEIbCKOM W MPOEKTHOM NESITEIbHOCTU C
HCII0JIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a0OPATOPHOr0 000PYIOBAHHS;

pemarb pacu€THble 3aJauyd C SBHO 3aJaHHOW (PU3MYECKOW MOJENbI0, HCIOJB3YS
(u3nueckre 3aKOHbl M MPUHUUIIBI, HAa OCHOBE aHajliW3a YCJIOBHS 3aJaud BbIOMpATh
(u3MUECKyI0 MOJEIb, BBIACIATh (DU3UUECKUE BEIUYUHBI U (OPMYJIIbI, HEOOXOAUMBIE TS €€
pelieHus, MPOBOJAUTH pPAcUY€Tbl M OLEHUBATh PEAJIbHOCTh MOJYYEHHOIO0 3HAYEHHUS
(bu3uYeCKON BEIUUNHBIL;

pelaTh KaueCTBEHHbIE 3aJ]a4M: BHICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUMBYIO LIETIOUKY
paccyKJIeHul ¢ ONopoi Ha U3yUYEHHbIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

UCIIOJIb30BaTh IMPU PELUICHUU YYEOHBIX 3a7a4 COBpPEeMEHHble HWH(OPMAIMOHHbIE
TEXHOJIOTUU JJIA MOUCKA, CTPYKTYpUPOBaHUS, HHTEPIIPETAIIMN U MIPEICTaBICHUs y4eOHOH U
HAYYHO-TIONYJISIPHOM MH(GOpPMAIUK, MOJYYEHHON U3 Pa3IMYHbIX UCTOYHUKOB, KPUTUUYECKU
aHAIM3UPOBATH MOTYYaEMYIO HH(POpMALUIO;

IPUBOJUTH MPUMEPHI BKJIa1a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, O0BSICHEHHE MTPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUA MO (U3HKE B TOBCEAHEBHOM KU3HU HJid
oOecrieueHus: 0€30MaCHOCTH IPHU OOpaIlleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHUCTBAMH,
JUIS COXpaHEHMs 370pOBbS M COONIOACHUS HOPM OSKOJOTMYECKOTO TIOBEJCHUS B
OKpYXalollen cpeje;

paboTaTh B TpPyNIE C BBHIIOJIHEHHUEM Pa3JIMUHBIX COIMAIBHBIX POJIEH, MIAaHUPOBATH
paboTy TpyYIIbI, pallMOHATBHO paclpenensiTh 00s3aHHOCTH U IJIAHUPOBATH JIEATEILHOCTH B
HECTaHIAPTHBIX CUTYAIIUSIX, aIEKBATHO OIEHWBATh BKJIa/ KaXKI0T0 U3 YYACTHUKOB I'PYIIIIHI B
pElIeHre paccMaTpruBaeMOi MPOoOIeMBbl.

K xoniy o0ydyenus B 11 ki1acce npeaMeTHbIe pe3yabTaThl Ha 6230BOM YPOBHE JOJIKHBI
OTpaXkaTh CPOPMHUPOBAHHOCTH Y OOYJAIONTUXCS YMEHUM:

JEMOHCTPUPOBATH Ha IPUMEPAX POJIb U MECTO GU3HKHU B (POPMUPOBAHIHN COBPEMEHHOU
HAay4YHOU KapTHUHBI MHUPA, B PA3BUTUH COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B TPAKTUYECKOMN
NEeSTEBHOCTH JTIOJIEH, IIEJIOCTHOCTh U €UHCTBO (PM3MUECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TNPUMEHEHUS W3YyYEHHBIX (PU3MUYECKUX MOJENCH: TOUYCUYHBIN
NEKTPUYECKUI 3apsij, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETA, SAEPHas MOJEIb aTOMa,
HYKJIOHHAasi MOJI€JIb @aTOMHOTO Si/[pa MU peIIeHUuU PU3NIECKUX 3a/]1a4;

pacro3HaBaTh (uU3nMYecKue sBICHUs (Mpolecchl) U OOBSICHIATh UX Ha OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKNA M KBAHTOBOM (DM3HMKHU: D3JEKTpUYECKas MPOBOJUMOCTb, TEIJIOBOE,
CBETOBOE, XMUMHUYECKOE, MAarHuTHOE JEHCTBUS TOKAa, B3aWMOJICHCTBUE MAarHHUTOB,
ANEKTPOMArHuTHasE WHAYKIUSA, JIE€MCTBUE MArHUTHOTO TOJIE HA MPOBOJHHUK C TOKOM H
JIBWKYIIANUCA ~ 3apsii, DJICKTPOMATHUTHBIE KOJM€OaHWS ¥  BOJHBI, TMPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBEeTa, OTpPaKEHUE, TMpeloMIIeHHue, HHTepepeHuus, audpakuus u
nojisipu3anusi cBeTa, aAucnepcusi cBera, (orornexktpuyeckuii 3Pdext (Porosrddekr),
CBETOBOE J1aBJIEHUE, BOZHUKHOBEHHE JIMHEWYATOr0 CHEKTpa aTOMa BOJOPO/A, €CTECTBEHHA
Y UCKYCCTBEHHAs paJuOAKTUBHOCTD;



OMUCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUECKHE, MATHUTHBIE, ONTUYECKHUE,
ANEKTPUYECKYIO TIPOBOJMMOCTh PA3JIUYHBIX Cpel) M  DJICKTPOMATHUTHBIC SIBJICHUS
(mpouiecchl), HUCMOJB3YS (PU3MUECKUE BEIUYUHBI: DICKTPUYECKUNM 3aps], cujida TOKa,
ANIEKTPUUYECKOE HAMPSKEHUE, HIEKTPUUYECKOE COMPOTUBIICHHE, PA3HOCTh MOTEHIIMAJIOB,
ANEKTPOABUKYINAS CUJa, padoTa TOKa, MHAYKIMS MarHUTHOTO MOJs, cuja Amiepa, cuia
JlopeHiia, ”HIYKTUBHOCTh KaTYIIKU, SHEPTHUS AJEKTPUUECKOTO M1 MArHUTHOTO MOJIEH, epUo;]
M YacToTa KojebaHuUW B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B IMpolecce
rapMOHUYECKUX JIEKTPOMATHUTHBIX KOJeOaHuM, (OKyCHOE pacCTOSHHUE U ONTHUYECKas CHJia
JIMH3BI, TIPH ONMCAHUH MPABUIBLHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOIB3YEMBIX BEINYHNH,
uxX O00O3HAYECHHUS U CIMHMIILI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEJIMYHUHY C APYTHUMH BEIIMUYNHAMU;

OMHUCHIBATh W3yUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, MCIOJIB3YS (HU3NYECKUE
BEJIMYUHBI; CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YacTOTa CBETA, DHEPTHUS U
UMITyJIbC (DOTOHA, TIEPUOJ ToJypachajza, dHEPrus CBSI3U ATOMHBIX SiJEp, NMPU OMHCAHUU
PaBUIBHO TPAKTOBaTh (PU3UYECKUM CMBICT HMCIOJIb3YEMbIX BEIUYWH, UX OO0O3HAUCHUS H
CVHMIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3bIBAIONINE TAHHYIO (PU3HYECKYIO BEIUYUHY C IPYTUMHU
BEJIMYMHAMM, BBIYUCIISITH 3HAUCHUE (PU3UUCCKON BEIIMUUHBI,

aHAJTM3UPOBaTh (PU3NUYECKHUE MPOIECCH U SBJICHUS, UCIIONB3Ysl (PU3HMUYECKUE 3aKOHBI U
OPUHIUIIBI: 3aKOH OMa, 3aKOHBI TIOCJIEJOBATEIIBHOTO M MapaJUIeIbHOTO COCIUHCHUS
NPOBOAHUKOB, 3akoH Jxoyns—JIeHia, 3akoH JJIEKTPOMAarHUTHOW WHAYKIIMH, 3aKOH
IPSIMOJIMHEHHOTO PacpOCTPaHEHHs CBETA, 3aKOHBI OTPAXKEHHUS CBETA, 3aKOHBI IIPETOMIICHHUS
CBETa, ypaBHeHHME OMWHIITEHHa mia ¢GoTodrddeKTa, 3aKOH COXpAaHEHUS DHEPrUH, 3aKOH
COXpaHEHHUS MMIYJbCa, 3aKOH COXPAHEHHUS SJEKTPUUYECKOTO 3apsiga, 3aKOH COXpaHEHUs
MacCOBOT'0 YMclia, MOCTYNaThl bopa, 3aKOH pauoaKTUBHOTO pachaja, Mpu 3TOM pa3iuvaTh
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPAHUIIBL,
00J1acTH) TPUMEHUMOCTH;

OTIpEJICNISITh HAMIPaBJICHUE BEKTOPAa MHAYKIIMM MarHUTHOTO TOJISI TPOBOJTHUKA C TOKOM,
cwiibl Ammiepa u cuiibl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paXEHUE, CO37]aBa€MOE IIJIOCKUM 3E€PKajIoM, TOHKOU
JIMH30M;

BBHITIOJTHATD SKCIEPUMEHTHI M0 WCCIICAOBAHUIO (DU3MYECKUX SIBICHUN U TPOIIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX H3MEPEHHM: TIpU OSTOM (HOpMYyIUpOBATH
npobieMy/3agady H THIOTE3y YyYeOHOro OKCIEpPUMEHTa, CcOoOHMpaTh YCTAHOBKY U3
MIPEIITOKEHHOTO 000PYI0BAHHUS, POBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIHI;

OCYIICCTBIISITh TPSIMbIE U KOCBEHHBIC M3MEpPEHHUS (U3MYECKUX BEIWYWH, TIPH ITOM
BBIOWPATh ONTHUMAIBHBIA CIOCOO M3MEPEHUs W WCIOJIb30BaTh M3BECTHBIE METOJBI OIECHKH
MOIPELTHOCTEN N3MEPEHU;

MCCJIEIOBAaTh 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH C MCIOJIB30BAHUEM MPSIMBIX
M3MEPCHUI: TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YyIbTAThI MOTYIECHHOU
3aBUCUMOCTH (PU3WYECKUX BEIWYWH B BHAE TaOIWI] W TpadUKOB, MeJaTh BHIBOJABI IIO
pe3yNIbTaTaM MCCIICIOBAHUS;



coOroaTh MpaBuia 0€30MacHOro TpyJa MpU MPOBEACHUM HCCIENOBAaHUM B pamMKax
y4eOHOT0 JKCIEPUMEHTa, Y4eOHO-UCCIIENOBATEIbCKOM W MPOEKTHOM NESITEIbHOCTU C
HCII0JIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOr0 000PYI0BAHMS;

pemarb pacu€THble 3aJaud C SBHO 3aJaHHOM (PU3MYECKONl MOJENbI0, HCIONb3Ys
(u3nueckre 3aKOHbl M MPUHUUIIBI, HAa OCHOBE aHajliW3a YCJIOBHS 3aJaud BbIOMpATh
(u3MUECKYI0 MOJEIb, BBIACIATh (DU3NUECKUE BEIUUYUHBI U (POPMYJIIbI, HEOOXOAUMBIE ISl €€
pelieHusl, MPOBOAUTH pPAcUy€Tbl M OLEHUBATh PEAJIbHOCTh MOJYYEHHOIO0 3HAYEHUS
(bu3uYeCKON BEIUUNHBIL;

pelaTh KaueCTBEHHbIE 3aJ]a4M: BHICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUMBYIO LIETIOUKY
paccy>KJIeHUM C ONOpoi Ha U3YUYEHHbIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh IMPU PELUICHUU YYEOHBIX 3a7a4 COBpPEeMEHHble HWH(OPMAIMOHHbIE
TEXHOJIOTUU JJIA MOUCKA, CTPYKTYpUPOBaHUS, HHTEPIIPETAIIMN U MIPEICTaBlICHUs Y4eOHON U
HAYYHO-TIONYJISIPHOM MH(GOpPMAIUK, MOJYYEHHON U3 Pa3IMYHbIX UCTOYHUKOB, KPUTUUYECKU
aHAIM3UPOBATH MOTYYaEMYIO HH(OPMAIHIO;

OOBSACHATh NPUHLMIBI JEUCTBUS MAaIIUH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB,
pa3nuyaTh yCIOBHS UX 0€30MacHOTO UCIOJIb30BAHMS B TOBCEAHEBHOM JKU3HMU;

NPUBOJUTH MPUMEPHI BKJIa1a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3UKE B TIMOBCETHEBHOM IKU3HHU IS
obecniedyeHus: 6€30MacHOCTH MpHU o0pallleHuu ¢ IpudopaMu U TEXHUYECKMMH YCTPONCTBaMH,
Ui COXpPAHEHHUs 3JI0pOBbS U COONIOAEHHUS HOPM OKOJIOTUYECKOTO TIOBEJCHUS B
OKpY’Karolle cpene;

paboTaTh B TpyMNIe C BBIIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJEH, IIaHUPOBATh
paboTy IpyMIbl, palMOHANIBHO PACIpENesaTh 00SI3aHHOCTU U MJIaHUPOBATh JEATEIbHOCTh B
HECTaHJAPTHBIX CUTYaAlUAX, aJIEKBATHO OLEHUBATh BKJIa/l KaKJOT0 U3 YYAaCTHUKOB I'PYIIIbI B
pelleHne paccMaTprUBaeMoil mpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIEe pecypchl
padoTsbI padoThI
Paznea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHU S
11 ®u3nKa ¥ METOAbI HAYYHOTO MTO3HAHUS 2 https://m.edsoo.ru/AVIAWVNQO
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemartuka https://m.edsoo.ru/SN02MCWXU
2.2 Junamuka https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
o _ N
3.1 CHOBH MOTICKyIAPHOKHHCTHHACCROM 9 1 https://m.edsoo.ru/[HRGV8NOPE
TEOpUU
3.2 OCHOBBI TEPMOTUHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
Ar .
3.3 DET@THRIC COCTOMIA Bemectna 5 https://m.edsoo.ru/HSM355JCH
da30BbIC MEPEXO,IBI
Utoro no pazneny 24
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DnexTpocTaThKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 Hocrosrriit onexrpireckiit Tok. Toxi b 12 1 1 https://m.edsoo.ru/GEWTDQXWW
Pa3IUYHBIX Cpellax
Hroro no paszneny 22
PeszepBHoe Bpemst 2



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

OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 4 4
11 KJIACC
KoaunyecTBO yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (u¢poBbIE)
Ne n/mm KonrtpoJsbnbie | IIpakrnyeckue
NPorpamMmbIl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTsbI padoThI
Pazaen 1. QJIEKTPOJIUHAMUKA
M .0
1.1 ATHHTHOE ToJIe. SICKTPOMATHITTHAA 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHTYKITUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
M
2.1 CXAHITHCCKHE H SIEKTPOMATHITHRIC 9 1 https://m.eds00.ru/STLNQKPG6
KoJie0anus
M
2.2 CXAHHICCKHE H STEKTPOMATHHTHBIC 5 1 https://m.edso00.ru/WQT6385V1
BOJIHEI
2.3 OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro mo pazgeny 24
Pazgen 3. OCHOBBbI CHEHPIAJIBHOFI TEOPUU OTHOCUTEJBHOCTHU
3.1 OCHOBBI CHICUMATLHOH TCOPHH 4 1 https://m.edsoo.ru/AQUCOVDK2
OTHOCUTEIBHOCTH
Wroro no pazgeny 4
Paznena 4. KBAHTOBAS ®U3UKA
4.1 DJ1eMEeHTHI KBAHTOBOM OIITUKH 6 https://m.edsoo.ru/SWO0VAWQRS
4.2 Crpoenune atoma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 5 https://m.eds00.ru/97MC9DZXQ
Hroro no paszneny 15



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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOD®U3UKU

5.1 DeMeHTBl aCTPOHOMUHU U aCTPO(PUIUKU 7 1 https://m.edso0.ru/3EODEKXI9
Hroro no pazneny 7
Paznea 6. OGOBLIAIOIIEE IOBTOPEHUE
6.1 O06o06maroree NTOBTOPCHHUE 4 https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 7
INOYPOYHOE INVIAHUPOBAHMUE
10 KITIACC
KoauvecTBo yacos
Ne Hara JJIeKTPOHHBbIE HU(PPOBbIE
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE PecypChl
padoThI padoThI
O — .H
1 HISHIA T HAYRA O TPUPOJLe. Liayihie 1 https://m.edsoo.ru/YXGQSPM1P
METO/IbI IO3HAHUS OKPYKAIOIEro MUpa
Ponb u mecTo ¢usuku B hopMHUpOBaHUM
2 COBPEMEHHOU HAYYHOU KapTHUHBI MUpPA, B 1 https://m.edso0.ru/8HSXWFFVO
MPAKTUYECKON JeSITeNbHOCTH JTIOIeH
MexaHnyeckoe TBUKEHUE.
3 OTHOCHTEbHOCT, MEXAHIHHECKOro 1 https://m.edsoo.ru/RSOA0V5ZX
nBrkeHus. [lepemenienne, CKOpocTs,
YCKOpEHHUE
4 PaBHOMEpPHOE IPAMOIIMHEWHOE IBUKEHUE 1 https://m.edsoo.ru/L8IPY2JEZ
P -
5 ABHOYUROPEHHOS IPAMOTHHCIHO® 1 https://m.edsoo.ru/MDIDKJOUB

NBIDKEHUE



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

CBo0oiHOC MajieHue. Y CKOpeHHE
CBOOOHOTO IMaJCHUA

https://m.edsoo.ru/MXPLZ1X8J

KpuBosmHeliHoe nBuxenue. J[Brxenue
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN

[IpuHnun otHOCUTENBHOCTH ["anmnes.
NHepuuanpHbIe CUCTEMBI OTCYETA.
IIepBb1ii 3ak0oH HproToHa

https://m.edso00.ru/J6QY7N3WN

Macca tena. Cuina. [Tpunuun
Cynepno3uiuu cuil. Bropou 3akoH
HeroTona aiis MarepuanbHOU TOYKH

https://m.edsoo.ru/BVTNWTAQH

10

Tperun 3akoH HeroToHa 1151
MaTepHaTbHBIX TOYEK

https://m.edsoo.ru/JYL414UAN

11

3akoH BceMHpHOro Tsrotenus. Cumna
TsKkecTH. [lepBast kocmMudeckas CKOpOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. KoadpdunueHT tpenus.
Cuita COpOTHBIICHUS TIPU TBM)KCHUU TENa
B KHJIKOCTH WJIU Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarenbHOE M BpalaTreabHOE
JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea.
MowmenTt cuibl. [1medo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TeNa

https://m.edsoo.ru/IDOAU40TS

15

Nmiynsc MaTepuanbHOM TOUKH, CUCTEMBI
MaTepHUaIbHBIX TOYEK. VIMITylIbC CHITBIL.
3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
IBIKEHUE

https://m.edsoo.ru/M5JOTKNWC

16

PabGora u MOIIHOCTDH CHUIJIBI. Kunetnueckas
OHEPTrusid MaTepI/IaJIBHOI/IW TOYKH. TeopeMa
00 M3MECHECHUN KUHETHYECKOW OHCPrun

https://m.edsoo.ru/J1V59L28B

17

[ToTenmmanbHas sueprus. [loreHnnanpHas
SHEprus ynpyro aehopMUpOBaHHOU

https://m.edsoo.ru/RNEXJW4KF



https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
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
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF

npyxuHsl. [loreHnnanbHas sHeprus Tena
BOJIM3M OBEPXHOCTHU 3eMIIU

18

IloTeHuManbHBIC M HEIOTCHIIMAIBHEIC
cuibl. CBsI3b pabOTHI HEMTOTEHITUATBHBIX
CHJI C N'3MEHCHHEM MCXaHHICCKOH
SHEPTUH CUCTEMBI T€J. 3aKOH COXpaHEHUS
MEXaHUYECKOU DHEPTUH

https://m.eds00.ru/DA3QVTOXQ

19

JlabopaTtopHas pabota «lccnenoBanue
CBsA3U pa6OTBI CHUJIbI C UBMCHCHUEM
MEXaHHYECKOW PHEPTUH TeJla Ha MpUMepe
PACTSIKCHHA PE3UHOBOI'O KI'yTay

https://m.edsoo.ru/\W1R4R88UG

20

KonTposbhas pabora no teme
«Kunemaruka. Jluramuka. 3akOHBI
COXPAHEHHUS B MEXaHHUKE)

https://m.edsoo.ru/LNM6EK6YY

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. ubdysus

https://m.edsoo.ru/OEY9VYU2B

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
YyacTHI BemecTsa. Moaenu CTpOCHHS
ra3oB, KUIAKOCTEH M TBEPABIX TEJ

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. KonuuecTBo BeliecTna.
[Toctrosinnas ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TermmoBoe paBHoBecue. Temneparypa u e€
nsMepenue. llkana remneparyp Llenscus

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

25

WUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/UKJFVSBZO

26

AGcomoTHas TemrepaTypa Kak Mepa
CpeaHEN KUHETUYECKOM dHEPruun
JBUKEHUS MOJIEKYJI. YpaBHEHUE
MenneneeBa-Knanelipona

https://m.edsoo.ru/BXUDVDG2F

27

3axoH /lanpToHa. ['a30BEIC 3aKOHBI

https://m.edsoo.ru/Y3WB66I3A



https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A

Jlaboparopnas pabota «HccienoBanue

28 3aBHCUMOCTH MEXIY IapaMeTpaMu https://m.edsoo.ru/35DBLKT96
COCTOSTHUS Pa3pEKEHHOTO Ta3ay
H3zonporecc CATLHOM Ta3e

29 HPOLECEHT B HACAILHOM Fase H X https://m.eds00.ru/0ZJ3KZNJ5
rpaduUecKoe MpecTaBIeCHIe
Buyrpenussa sHeprus
TEPMOAMHAMHYECKOW CUCTEMBI U CTIOCOOBI

30 e¢ u3MeHeHus. KoamuecTBO TEIJIOTHI U https://m.eds00.ru/9JQITVXI8
pabota. BuyTpeHHsist sHeprus
0JIHOATOMHOTO HJICaJIbHOTO ra3a

31 Bunel Tennonepenaun https://m.edso0.ru/36JJ120W9
VenbpHas TEIMJIOEMKOCTD BEIECTBA.

32 KonuuecTBo TETIIOTH Mpu TeMIonepeaaye. https://m.edsoo.ru/5K3Y4H86L
AmabaTHBIN MPOIECC
Ile i 3aKOH TEPMOANHA ero

33 PBEIH SAKOH TEPMOTHHAMHIICH H €T https://m.edsoo.ru/2HO6R3GA8
MMPUMEHEHHE K U30TpoIieccamM
Heobpatumoc 01IECCO ofe.

34 pUTHM Tb POt B B TPHPOA https://m.edso0.ru/S85L WDFT8
BTtopoii 3akoH TepMoAMHAMUKA
II el KIIJI te 5

35 PHHUIIT ACHCTBILL H /L Teniosoi https://m.edsoo.ru/DLCDEAAUC
MaIlluHbI

36 Huxn Kapno u ero KIT/] https://m.edsoo.ru/4AXPSAQ0V7M

0

37 DKOJIOTHICCKHE MPOOACMEI https://m.edsoo.ru/P07ZMYM8I
TEIUIOPHEPTETUKH
00600 i M

38 ODIHATOTIHI YPOK «VIOJCKYILIpHAA https://m.edsoo.ru/9EKZ0DDWP
¢u3uka. OCHOBBI TEPMOIMHAMUKH
KonTponsHas pabota no Teme

39 «MonekynspHas ¢puzuka. OCHOBBI https://m.edsoo.ru/RCARYEGZX
TEPMOIMHAMUKI
[TapooOpa3oBaHue 1 KOHICHCAIIHSL.

40 POOBP Aencat https://m.eds00.ru/X48Q078EE

I/IcnapeHHe U KUIICHHUEC



https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
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
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https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
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https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE

AOCOIIIOTHAS ¥ OTHOCHTENIbHAS BIIAXKHOCTh

41 . https://m.edsoo.ru/98HVAEBMM
BO3ayxa. HacelleHHbIH nap
Teepnoe Teno. Kpucramnmueckue u
amo e Tejla. AHHU30TPO CBOHC

42 MOP(pHBIC TE. AHHIOTPOII CBOKCTE https://m.edsoo.ru/IXFWLMZNK
KpI/ICTaJIJIOB. >KI/IIIKI/IC KpI/ICTaJIJ'II)I.
CoBpeMeHHbIE MaTepUATBI
IInaBnenue crajmau3anus. Y aenbHa

43 TIABJICHIC 1 KPHCTALTHSAMIA. S ACTbHAA https://m.eds00.ru/OX117G6MR
TertoTa ruiaBieHus. Cyonumanus

44 VYpaBHeHuUe TEII0BOro HanaHca https://m.edsoo.ru/0lUXGN211
OnexTpu3anus Tell. DIEKTPUUSCKUH 3aps.

45 przall P P https://m.eds00.ru/QJ2S7WSBM
HBa BHUJa SHGKTpI/I‘IeCKI/IX 3ap$[)1013
[IpoBOAHMKH, AUITIEKTPUKHU U

46 MOJIYIIPOBOAHUKH. 3aKOH COXPaHEHUS https://m.edsoo.ru/F3YVPQUYH
ANEKTPUUECKOTO 3apsiaa
B { .3 K .

47 3aHMOHeI:ICTBHe 3ap5m013v AKOM ByIoHa https://m.edsoo.ru/5U3BUOTHH
TodeuHBIN TEKTPUUECKUH 3apsi
Hanpsik€HHOCTh 3JIEKTPUYECKOTro OIS,

48 [TpuHIUIT CYTIEPIIO3UITUHN IIIEKTPUUSCKHIX https://m.edsoo.ru/9IKAWD2V6
noJiew. JIuHuM HanpsHKEHHOCTH
Pa6 e e .

49 aboTa CIIT SNEKIPOCTATIHECROTO HOJMA https://m.edsoo.ru/VOPD9ASLF
Ilorenuman. Pa3HoCTh NOTEHIIHAIOB
[IpoBOAHMKY U AUDIISKTPUKH B

50 ANEKTPOCTATHYECKOM II0JIE. https://m.edsoo0.ru/12P2S3127
JluaiekTpuueckasi IpOHUIIAEMOCTh

51 OnekrpoeéMkocTb. KonneHncarop https://m.edsoo.ru/BIUPRD52W
DNEKTPOEMKOCTD INIOCKOI0 KOHACHCATOPA.

52 P A P https://m.edsoo.ru/XPUKP82V8
DHeprus 3apsHKEeHHOTO KOHAEHcaTopa
JIab oora "U

53 e OpaT?pHaﬂ pabord 3Mepe?He https://m.edsoo.ru/PBGM4F845
ANEKTPOEMKOCTH KOHJIEHCATOpa

54 [IpuHuun neicTBUS U IPUMEHEHHE https://m.edso0.ru/H3Q9PNHYY



https://m.edsoo.ru/98HVAEBMM
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KOH/ICHCAaTOPOB, KOMTUPOBAIBLHOTO
anmapara, CTpyWHOIro IpUHTEpa.
DNeKTpocTaTUYeCKas 3aliuTa. 3a3eMJICHHUE
MEKTPOTIPUOOPOB

55

DNEeKTPUUYECKUN TOK, YCIIOBHS €T0
cymectBoBanus. [locrosunsiii Tox. Cuna
toka. Hanpspxenne. ConpoTuBieHue.
3akon OMa Jyist y9acTka 1enu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenpHOE, MapaLIeIBHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnas pabota «3yuenue
CMEIIAaHHOTO COETMHEHHSI PE3UCTOPOBY

0.5

https://m.edsoo0.ru/SLKT3UPUR

57

PaboTta 1 MOLTHOCTB ANIEKTPUUECKOTO
TokKa. 3akoH [xoynsa-Jlenma

https://m.edsoo.ru/LESHA2A3M

58

3akoHn OMa Jy1st IOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJ1C ucTOUHMKA TOKA U €r0
BHYTPEHHETO CONPOTUBIICHUS

0.5

https://m.edsoo.ru/YN5BF7PBS

59

Peseprubiit ypok. KonTpoabsHas padorta mmo
Teme "DnekrpoauHamMuka" /
Bcepoccuiickas nmpoBepouHas padbota

https://m.edsoo.ru/MFMGEIE5X

60

O6006mamui ypok «IeKTPOITHAMUKA)
/ Beepoccuiickast mpoBepouHas paboTa

https://m.edsoo.ru/P86MDY07H

61

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
METAJUIOB OT TEMIIEPaTyphI.
CBepxXnpoBOIMMOCTh

https://m.edsoo.ru/WMNNBQL9H

62

DneKTpUUeCKur TOK B Bakyyme. CBoncTBa
3JIEKTPOHHBIX ITyYKOB

https://m.edso0.ru/4CCYCJ785

63

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U

https://m.edso00.ru/S55A1DQUR



https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
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https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR

IIpUMECHast MPoBOAUMOCTh. CBOUCTBA P—
n-niepexona. [1oayrnpoBoAHUKOBbIE
npuOOpHI

64

DNEeKTpUUYECKUU TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOTUTHYECKAS TUCCOIHALIUS.
DNeKTpoIn3

https://m.edsoo.ru/QUOQUWV91

65

DNEeKTPUYECKUU TOK B razax.
CaMOCTOSTEIILHBIN U HECAMOCTOATENbHBIN
pa3psa. Monnus. [1nasma

https://m.edsoo0.ru/2VX2KLFQA

66

DNeKTpuYeCcKrue MpruOOpHl U YyCTPOMCTBA U
WX MpakTH4Yeckoe mpuMeHeHue. [Ipapuna
TEXHUKHA 0€30MaCHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTposabHas pabora no teme
«9nekrpocraruka. [locTosTHHBIN
AIEKTPUUECKUN TOK. TOKH B pa3IuyHbIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBubIil ypok. O600maronuii ypox mo
temaM 10 kracca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68

11 KIJACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoabHubie
padoTbI

IIpakT4yeckue
padoThI

Jara
HU3yYeHUS

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

ITocTostHHBIE MAarHUTHI U UX
B3auMoOJieiicTBHEe. MarHuTHOE ITI0JIE.
Bekrop maruuTHOM MHAYKUMHA. JIMHUM
MarHUTHON UHIYKLIHH

https://m.edsoo.ru/4ADMOY1IN6

MarsauTHoe mnoJje MMPpOBOAHUKA C TOKOM.

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



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

OmnsiT Dpcrena. Bzaumopeiicteue
IIPOBOJHUKOB C TOKOM

Jlaboparopuas pabota «3ydeHue
MardvTHOI'O ITOJIA KaTylIKHU C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBue MarHMTHOTO T0JI Ha
MIPOBOJHUK ¢ TokoM. Cuita Amnepa.
JlaboparopHas padota «MccnenoBanue
JCWCTBUS TIOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME€ MarHUTHOTO TOJIST HA

JBIDKYIYIOCS 3apsKEHHYIO YaCTHILY.
Cuna Jlopenua. Pabota cumnbl Jlopenua

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

DneKTpoMarHuTHas HHIyKnus. [lotok
BEKTOpa MarHUTHON uHAYKIMU. I/1C
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
nHayknuu Papanes

https://m.edsoo.ru/VA26C9C3J

JlabopaTtopHas pabota «lccnenoBanmne
SIBIICHUSI DJIEKTPOMArHUTHOW MHITYKITAH)

https://m.edsoo.ru/XZS5MQCBU

NuaykTuBHOCTH. SIBIEHUE
camonHaykuu. IJ1C caMOMHIYKIUH.
DHeprusi MarHuTHOTO TIOJIS KaTYIIKU ¢
TOKOM. DJICKTPOMAarHuTHOE I0JIe

https://m.edsoo.ru/EOTONSAEA

Texuuueckue YCTpOﬁCTBa Hn ux
IPUMCHCHHUC: IIOCTOAHHBIC MAI'HUTHI,
QJICKTPOMArHuThbI, SJICKTPOABUIATCIIb,
YCKOPHUTECIIN 3JIECMCHTAPHBIX YaCTHUL,
HHAYKIIUOHHAs 11€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O6o06maromuii ypok «MarHuTHoe moJe.
DNEKTPOMArHUTHAS HHTYKIIHSD

https://m.edso0.ru/COBO5BGMC

11

KonTtponpHas pabota o teme
«MarsuTHoe noJie. JIeKTpOMarHuTHas

https://m.edso0.ru/8X637ELEU



https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
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https://m.edsoo.ru/8X637ELEU

WHIYKIUSD)

12

CB0OOTHBIC MEXaHUYECKUE KOJICOAHMSI.
Iapmonnueckue konebanus. YpaBHEeHUE
rapMOHHYECKHUX KOJIeOaHUH.
[IpeBpanienue sHeprun

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

13

JlaboparopHas padota «MccnenoBanue
3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUi
rpy3a Ha HUTU OT JJIMHBI HUTHU U MAaCChbl

rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

Konebarenbublit kKoHTYp. CBOOOHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHus B
U7eaNbHOM K0Je0aTeIbHOM KOHTYPE.
AHaOrus MeX1y MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEpPruM B UI€aIbHOM KOJIe0aTeIbHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBnenue o 3aTyxXarMMx
KoJieOaHusAX. BeIHYX/ICHHBIC
MexaHU4JecKHe Kojiebanus. Pe3oHanc.
BrIHYXIeHHBIC AJIEKTPOMAarHUTHBIE
KoeOaHus

https://m.edsoo.ru/FMBDWPPG4

17

[lepemennbId TOK. CHHYCOMAANBHBIA
MEPEMEHHBIA TOK. MOIITHOCTh
MIEPEMEHHOT0 TOKA. AMIIIUTYTHOE U
JEUCTBYIOLIEE 3HAUECHUE CUJIbI TOKA U
HANPSOKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [IpouszBosactso,
nepeaaya v noTpeOeHue 3IeKTPUIECKOM
SHEPIUuu

https://m.edsoo.ru/1ZWZUL8OQK

19

YCTpOﬁCTBO H MPAKTUYICCKOC MPUMCHCHUC

https://m.edso00.ru/93Z12W400Q



https://m.edsoo.ru/9Y6GYWEVP
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
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https://m.edsoo.ru/93ZI2W4QQ

JJIEKTPUYECKOT0 3BOHKA, F€HEpaTOpa
IIEPEMEHHOTO TOKA, JIMHUHI
JJIEKTpoIepesayd

20

DKOJIOTHYECKHE PUCKHU TIPH MPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
KCIMOJIb30BAHUS AIEKTPOIHEPTUU B
MMOBCEIHEBHOU JKU3HHU

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

21

MexaHn4ecKue BOJIHBI, YCIOBUS
pacrpoctpanenus. [lepuon. Cxopoctsb
pactipoCTpaHeHUs U JITTHHA BOJIHEI.
[Toniepeynsie U MPOIOTBHBIC BOJTHBI

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

22

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTb 3ByKa.
Bricora Tona. TemOp 3Byka

https://m.edso0.ru/Z8270Q06V70

23

DJIEKTPOMAarHMTHHIE BOJIHBI, UX CBOWCTBA
U cKOpocTh. IlIkana 31eKTpOMarHuTHBIX
BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIAIIB paIUOCBS3U U TEICBUACHHUS.
PazButue cpencts cBa3u. Pagnonokarus

https://m.edso0.ru/2WQTSLGLV

25

KontponbHas padota «Konebanus u
BOJIHBI»

https://m.edsoo.ru/IHURONS0OB

26

[IpsiMonMHEHHOE pacTIPOCTPAHEHHUE CBETA
B OJIHOPOJHOM cpene. ToueuHbIit
UCTOYHUK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OTtpaxkxeHue cBeTa. 3aKOHbI OTPAKEHUS
ceera. [locTpoeHne n3o00pakeHUHU B
IIJIOCKOM 3€pKajie

https://m.edsoo.ru/IMBKQM22Z

28

[Ipenomiienue csera. [lonHOE BHYTpEHHEE
oTpaxeHue. [IpenenpHbId yroJl ojJHoro
BHYTPEHHETO OTPaKECHUS

https://m.edsoo.ru/V49RISTRN

29

JlaGopaTopnas pabota «3mepenune
MoKa3aTes MPEIOMIICHHSI CTEKIIa»

https://m.edsoo.ru/J02E1M1DQ



https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
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30

JIunssl. [locTpoenune n3o0paxenuii B
nuH3e. PopMysia TOHKOM JIMH3HI.
YBenuueHue JIMH3bI

https://m.edsoo.ru/MW2MMS9KJIC

31

JlaboparopHas padota «MccnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)

https://m.edso0.ru/Q1ZCMW980

32

Hucnepcus cera. CoskHBIA COCTaB
6enoro ceera. L{ger. JlaboparopHnas
pabora «Habmroienue aucrnepcuu cBeTa»

https://m.edsoo.ru/KOOWVKE11

33

WNuTtepdepennus creta. Judpaxus
ceta. J{udpaknuonnas pemeérka

https://m.edsoo.ru/C8LCRSEJI

34

[TonnepedHOCTH CBETOBBIX BOJIH.
[Tongpuzanus cBera

https://m.edso0.ru/Q2118XY0J

35

OnTryeckue MpuOOPHI U yCTPOIcTBa U
yCIIOBUS UX 0€30IaCHOTO MPUMEHEHUS

https://m.eds00.ru/M5127JYGT

36

['paHuLIBl TPUMEHUMOCTH KIIACCUYECKOH
MexaHuku. [locTynaTel cienuanbHOW
TEOPUHU OTHOCUTEIILHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTENHHOCTHh OJTHOBPEMEHHOCTH.
3ameyIeHre BPeMEHHU M COKPAIICHUE
JUTAHEL

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus u UMIYIbC PEISITUBUCTCKON
yacTulbl. CBS3b MAacChl C SHEPTUEH U
HUMITyJIECOM. DHEPrusi MOKOs

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

39

KonTponsnas padora «Ontuka. OCHOBBI
CHEIHaTbHOM TEeOPUU OTHOCUTEILHOCTH

https://m.edsoo.ru/L8689JPLI

40

®ortonsl. opmyna [Inanka. Sueprus u
uMIynbc GoToHA

https://m.edsoo.ru/ZL6P16LAOQ

41

OTkpeiTHE U HccnenoBanue GoTordpdexTa.
Omnsitel A. I'. CroneroBa

https://m.edso0.ru/PGL5XXSRO

42

3akoHsl poTorPdexTa. YpaBHEHHE

https://m.edsoo.ru/YLCK770G8
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OunirenHa s porodppexra. «Kpacnas
rpanuna» Gorosdpdexra

43

Hasnenue ceera. Onbitel [1. H. JIeGenena.
XHUMHUYECKOE JCUCTBUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuueckue ycTpoiucTsa u
MIPAaKTUYECKOE IPUMEHEHHE!
¢dboTorMeMEeHT, (OTOAATINK, COTHEUHAS
Oarapesi, CBETOINOI

https://m.edsoo.ru/UFQDRSL5M

45

Pemrenune 3amay no reMe « JI€MEHTEI
KBAHTOBOM OIITUKW)

https://m.edsoo.ru/ZE73A67B1

46

Monens aroma TomcoHa. OTBITE
Pezepdopna mo paccessHUIO 0-9aCTHII.
[Inanerapnas MoJieIb aToMa

https://m.edsoo.ru/FIC11POHN

47

[Tocrynater bopa

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

48

W3nyuenue u nornomuieHue GOTOHOB MPU
repexo/ie aToMa ¢ OJJTHOTO YPOBHS
SHEPruu Ha Ipyrou. Buael criekTpoB

https://m.edsoo.ru/NNSBHZYBE

49

BosHoBEIE cBOMCTBA yacTUIl. BOJIHEI e
bpouiis. KopnyckynsipHO-BOJTHOBOW
nyanu3M. CIIOHTaHHOE U BBIHYX/IEHHOE
U3ITy4yeHue

https://m.edso0.ru/J710TLFCO

50

OTKpbITHE PATUOAKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHuio cocraBa
PaMOaKTUBHOTO U3ITYYCHHUS

https://m.edsoo.ru/TSJFUU3TP

51

CaowucTBa anbda-, 6era-, raMmma-
u3nydeHus. BausHue paaoakTHBHOCTH
Ha )KMBBIE OPraHU3MBbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oTonsl. Anbda-pacnaz. DIeKTpOHHBIN
U TIO3UTPOHHBIN OeTa-pacnai. ['amma-
U3IIy4yeHUe

https://m.edsoo.ru/H2XIHOG3E
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53

OHeprus cBA3M HyKJIOHOB B S7pe.
SnepHbie peakuuu. SAnepHbIH peaKTop.
[Tpo6nembl, MePCIEKTUBBI, IKOJIOTHUECKUE
aCMEKThl AJIEPHOU IHEPIETUKHI

https://m.edso0.ru/CFJYJSSIG

54

OnemeHTapHble yacTULIbl. OTKpPBITHE
Mo3uTpoHa. MeTo 1l HAOIIOACHUS U
PErucTpanyu 3J€MEHTAPHBIX YaCTHL.
Kpyrasiit ctosr «@yHnameHTanbHbIe
B3auMoJieucTBuUs. EnuHcTBO prusmueckon’
KapTUHBI MUPa»

https://m.edsoo.ru/SUC62U40A

55

Dransl Pa3BUTHA aCTPOHOMMUHU.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHE ACTPOHOMMH. Bu1 3BE€31HOTO
Heba. Co3Besnus, IpKUe 3BE3/IbI, TUTAHETHI,
nx BuguMoe asmkenne. CoHeuHas
cucrema

https://m.edso0.ru/5PXS219VY

56

Counite. CotHeUHasT aKTUBHOCTD.
Hctounuk sHeprun CoJiHIla U 3BE3]T

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

57

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKHU.
3BE3/1bI IVIABHOM MIOCJEI0BATEIBHOCTH.
Buyrpennee crpoeHue 3BE3/1.
CoBpeMeHHbIE ITPEACTABICHUS O
MIPOUCXOXKACHUM U 3BoJrounu CoJIHLIA U
3BE3]T

https://m.edsoo.ru/GGD3W74Z0

58

Muneunsiii [1yre — Hama ['anaktuka.
ITonoxenne n npuxenue CoyiHLA B
I'anaktuke. 'anaktuku. YepHble ABIPHI B
AIpax TraJlakKTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa30Oeranue rajakTuk.
Teopus boussmoro B3peiBa. Pennkrosoe
u3iydeHue. MeraranakTuka

https://m.edsoo.ru/9IWRLVWNN
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60

Hepemennsie mpo0ieMbl acCTpPOHOMUU

https://m.edsoo.ru/LJHNL2MCF

61

KonTpomnpHas padora «eMeHThI
aCTPOHOMMH U acTPO(PUIUKI

https://m.edso0.ru/TXTTCT488

62

O6o6maromuit ypok. Ponb pusuku n
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
YeJoBeKa

https://m.edsoo.ru/MWNJ5CRXYD

63

O6o0matomuii ypok. Poss 1 mecto
(U3HUKHN ¥ aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

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

64

O6o6maromuit ypok. Ponb ¢pusndeckoit
Teopuu B (GOpPMUPOBAHUH TIPECTABICHUN
0 (pusmveckoi KapTHHE MUpa

https://m.edsoo.ru/Y29SVPCVR

65

O6o06matromuii ypok. Mecto pusmndeckoit
KapTUHBI MUpPa B 0011IEeM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MPEJICTABICHUN O IPUPOJIE

https://m.edsoo.ru/LKNUIKHZH

66

Pe3epBHbIil ypok. MarHuTHOE TOJIE.
DNeKTpOMarHUTHAs UHIYKIIUS

https://m.edsoo.ru/EVMFIQTP6

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHeIHaIbHOM TeOPUH OTHOCUTEILHOCTU

https://m.edsoo.ru/ES5ABJRKS8L

68

Pesepnbiit ypok. KBantoBas ¢usuka.
DneMEeHThl aCTPOHOMUU U acTPOPHU3UKU

https://m.edsoo.ru/RARQLVO2]

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHON MIPOT'PAMMBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMOHCTpHpOBAaTh Ha MpHUMEpax pojib U MecTo (GU3UKH B (HOPMUPOBAHHUU
COBPEMEHHOM HAydyHOM KapTHHBI MHpA, B Pa3BUTHM COBPEMEHHOW TEXHUKH W

TEXHOJIOTHH, B TPAKTUYECKOMN JIEATEIIbHOCTH JIFOJEH

10.2

YYnUTHIBaThH I'paHHIBbI MMPUMCHCHU A HN3YYCHHBIX (1)I/ISI/I‘~IGCKI/IX MO)IGJ'IGI\/'II
MaTepuagbHas TOUKa, HHepLUalbHas CUCTEMa OTCUYETA, aDCOIIOTHO TBEPAOE TENO,
I/II[GEU'IBHI;Iﬁ ra3; MoJ¢Cjin CTPOCHUS ra3os, )KI/II[KOCTGI71 n TBép)IHX TCII, TOYCUHBIHN

ANEKTPUYECKH 3apsi]l — PU pelIeHUH (PU3NUECKUX 3a/1a4

10.3

Pacnio3naBaTth (usnueckue sBIeHUs (IPOIECChl) U OOBACHATH MX Ha OCHOBE
3aKOHOB MEXaHUKHU, MOJIEKYISIPHO-KHHETUIECKO TEOpUU CTPOCHHS BEUIECTBA H
AJIEKTPOJIMHAMUKA:  PaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSIMOJHHEWHOE
IBIKEHUE, CBOOOJHOE TMAJCHWE TeJ, JBIKEHUE IO OKPYKHOCTH, WHEPIHUS,
B3auMoJiericTBue Tei; auddy3us, OpoyHOBCKOE IBIKEHUE, CTPOCHUE KUIAKOCTEH
U TBEPABIX TeJ, WM3MEHEHHEe OObEéMa Tel TpU HarpeBaHUM (OXJIAXKICHUH),
TEIUIOBOE paBHOBECHE, UCHApeHHe, KOHIEHcAlusl, MIaBJIeHUe, KpUCTAJUIM3alus,
KHUIIEHHE, BIIAXKHOCTh BO3/yXa, MOBBILIEHUE JABJICHUS Ta3a MPU €ro HarpeBaHUuu
B 3aKpbITOM COCYyJE, CBSI3b MEXIy ~apaMeTpaMH COCTOSHHMS Tras3a B

H30IIponeccax; 3JICKTpUu3anus TCI, BSaHMOHeﬁCTBHe 3apsaa0B

10.4

OnuceiBaTh MEXaHHYECKOE JBVKCHUC, HCIIOJIb3Yys (1)I/I3I/ILI€CKI/IG BCIINYHHBI:
KoopauHaTta, IIyTh, INEPEMCHICHUC, CKOPOCTH, YCKOPCHHE, Macca TEjia, CHJIA,
HUMITYJIBC T€JIa, KWHECTHYCCKasd SHCPIrus, NOTCHUHUAIbHAs JSHCPIrusd, MEXaHH4YCCKasd
pa60Ta, MCXaHHUYCCKasA MOIMHOCTb, IIpU OIIMCAHHUHW IIPABUJIIBHO TPAKTOBATH
(1)I/ISI/I‘IGCKI/II‘/‘I CMBICJI HCIIOJIB3YyEMbIX BCJIIMYUH, HX 0003HAYEHHUS H CAUHMUIIBI,
HaxXoJUTb (bOpMyJ'IbI, CBA3BIBAOIINC TAHHYIO (1)I/ISI/I‘IGCKYIO BCIIMYHNHY C JAPYIr'UMU

BCINYHNHaMUN

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€I W TEIJIOBBIC SABJICHUA,
HCIIOJIb3 Y (I)I/I3I/II-ICCKI/IC BCJIIMYUHBI: OAaBJICHUC Ta3a, TEMIICpaTypa, CpCAHAA
KHHCETHYCCKAd SHCPIrusd XaOTUICCKOI0 ABUKCHUA MOJICKYJI, CPDECAHCKBAAPATUIHAA
CKOPOCTb MOJICKYJI, KOJIMYCCTBO TCIUIOTBHI, BHYTPCHHAA SHCPIUsd, pa60Ta rasa,
KOS(I)(l)I/ILII/IeHT MOJIE3HOTO0 JEHCTBUS TEIJIOBOTO ABUTATCIIA; IMIPU OIIMCAHUUN
NpaBHUJIIBHO TpPAKTOBATb (I)I/ISI/ILICCKI/Iﬁ CMBICII HCHOJIB3YyEMbIX BCJIWUYUH, HUX
0003HaUYCHUS U CAWHUIIBI, HaXOIUThb (I)OpMyJ'IBI, CBA3BIBAOIIUC JTAHHYIO

(I)I/I3I/I‘-IGCKyIO BCIIMYUHY C JPYTUMHU BCIIMYHUHAM




10.6

OnuceiBaTh M3YyYEHHBIE IEKTPUUYECKUE CBONCTBA BEIIECTBA M DIIEKTPUYECKHE
sABIICHUS (TIPOLIECCHI), MCIIONB3YS (PU3UUECKUE BEIHMUMHBI: JICKTPUUECKUN 3apsij,
JNEKTPUYECKOE I10JI€, HAIPKEHHOCTD IOJIA, NOTEHIMAN, PA3HOCTh IIOTCHIIMAJIOB;
IpU ONHUCAHUM TPABWIBHO TPAKTOBAaTh (PU3MUYECKHIA CMBICT HCHOJIb3YyEMBIX
BEJIMYUH, WX OOO3HAYCHHMS W EIUHULBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE

JaHHYIO (PU3HUYECKYIO BETHYUHY C IPYTUMU BEININHAMHI

10.7

aHaM3UPOBaTh (U3WYECKUE TPOLECCHl M SBJICHUS, HWCHONB3YS (pusmueckue
3aKOHBI U IPUHLUIIBL: 3aKOH BCeMHUpHOro Tarotenus, |, Il u l1l 3akonst HetoToHa,
3aKOH COXpPAaHEHUS MEXaHWYECKOM DSHEpPruM, 3aKOH COXpPaHEHMsI HMIIYJbCa,
MPUHIUI CYNEPHO3UIUN CHJI, TPUHIUI PAaBHONPABUS HMHEPLHUAIBHBIX CHCTEM
OTCU€Ta; MOJIEKYJISIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEIHEN KMHETHUECKON SHEPryuu TEMJIOBOIO JBMKEHUS MOJIEKYJ C
a0COJIIOTHOW TeMIIEpaTypOM, MEPBbIA 3aKOH TEPMOJMHAMUKH; 3aKOH COXpaHEHUS
JNIEKTPUYECKOT0 3apsiia, 3akoH KymoHa; mpu 3TOM pa3iauyaTh CIIOBECHYIO
(hOpMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIpaXEHUE U YCIOBHUS (FPaHHULIBI,

00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATD OCHOBHBIE MPUHIUIIBI ACUCTBUS MAallWH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBUS UX OE30MACHOTO HCIIOJIb30BaHUS B TIOBCETHEBHOM

KHN3HHU

10.9

BEINONMHATE SKCIIEPUMEHTHI 110 UCCIICIOBAHHUIO (PH3MUUECKUX SBJICHUN U MPOIIECCOB
C MCTIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHI; IPH ITOM (POPMYIHUPOBATH
npo6sieMy (3a/1a4y) ¥ TUTIOTE3Y YUeOHOTO IKCIEPUMEHTA, COOMPATh YCTAHOBKY U3

MIPEI0KEHHOT0 000PYAOBAHUS, TPOBOJAUTH OIIBIT U (POPMYITHPOBATEH BHIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IPpsAMBIC U KOCBEHHBIC U3MCPECHUA (1)1/13I/I‘IGCKI/IX BCJIIMYMH, IIpHU 3TOM
BBI6I/IpaTB ONTHUMAJIBHBIN CIOCO0 HU3MEPCHUA U HUCII0JIb30BaTh U3BCCTHBIC MCTOABI

OLICHKH MOTPEIIHOCTEN U3MEPEHU I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKIY (PU3HMUECKUMHU BEIMYMHAMHU C HCIIOIb30BaHHEM
OpSIMBIX M3MEPEHMI; IPH 3ITOM KOHCTPYHpPOBaTh YCTAHOBKY, (PHUKCHUPOBATH
pe3yabTaThl MOJTYYEHHON 3aBHUCHUMOCTH (U3MYECKUX BEJIWYMH B BUJIEC TaOIUI] U

l"pa(bI/IKOB, ACJIaTh BBIBOJBI IO pE3YJIbTaTaM UCCICAOBAHUSA

10.12

CO6J'IIO,Z[aTL IIpaBHuJIa 0e3011acHOro Tpyda HOpu HOPOBCACHUU HCCIICIOBAaHUN B
paMKax y‘IC6HOFO OKCIICpUMCHTA, y‘IC6HO'I/ICCHe,I[OBaTeHBCKOI71 n HpOGKTHOfI
ACATCIIBHOCTH C UCIIOJIB30BAHUEM U3MCEPUTCIIBHBIX YCTpOI\/’ICTB )51 na60paT0pH0r0

000pyn0BaHUS

10.13

Pemate paC‘{éTHLIe 3aJlaud ¢ SIBHO 3aJaHHOM (1)1431/1%01(0171 MOJCIJIbIO, HCIIOJIb3YS
(I)I/ISI/I‘IGCKI/IG 3aKOHBI U ITPUHIUIIBI; HA OCHOBC aHAJIM3a YCJIOBUA 3adavU BBI6I/IpaTB
(I)I/ISI/I‘IGCKYIO MOJCIIb, BbIACIATH (I)I/I3I/I‘IGCKI/IG BCIIMYHUHBI U (I)OpMy'J'H:I,
HeO6XO,Z[I/IMLIe s eé peuicHus, MpOBOANUTH paC‘-IéTLI U OLCHHUBATHL PCAJIbHOCTH

MOJIYYCHHOTO 3HAYCHUS (I)I/I3I/I‘-ICCKOI\/'I BCJIIMYMHBI

10.14

Pemate kauecTBEHHBLIEC 3aJayu: BBICTpAanBAaTh JIOTUYCCKHU HCIIPOTHBOPCUYNBYIO




LIETIOYKY PAaCCYXJEHUU C OMOpON Ha W3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U

(busnueckue SBICHUS

10.15

Hcnonp30BaTh mpu pemieHUH Y4eOHBIX 3a7ad COBpEMEHHBbIC MH(GOPMAIMOHHEIE
TEXHOJIOTHM I TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAUUN U MPEACTABICHUS
yu4eOHOM W Hay4yHO-TIOMYJISPHOW WHQPOpPMAIUK, TOJNYYCHHOW U3 PA3IMIHBIX

MCTOYHUKOB; KPUTUUYECKU aHATM3UPOBATH MOITy4aeMyI0 HH(OPMAIUIO

10.16

[IpuBoauTE NpUMEpHl BKJIaJa POCCUMCKUX U 3apyO0eXHBIX YYEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHE

TEXHUKH U TEXHOJIOTHH

10.17

Hcnonn3oBars TCOPCTUYCCKHUE 3HAHUA I10 (1)I/ISI/IK€ B HOBCGI[HGBHOﬁ KU3HU TJIA
obecrieueHHss 0€30MacCHOCTH MpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU
YCTPONCTBAMH, JUIsSi COXPAHEHHS 3/I0POBBSI M COONIOEHHSI HOPM JKOJIOTHYECKOTO

MOBEACHUS B OKPYKAIOLIEN cpele

10.18

PaGorare B Tpymnme C BBIMOJHEHHEM Pa3JIMYHBIX COIHAIBHBIX POJIEH,
IJIAHUPOBAaTh PabOTy TPYIIBI, pPAMOHATIBHO pPAaCHPEACIsITh OO0S3aHHOCTH |
IJIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYAllUSAX, aICKBaTHO OLICHUBATh

BKJIQJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B pEICHHE paccMaTpUBaeMOl poOIeMbl

11 KIJACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHero o01ero odpa3oBaHus

111

JleMoHCTpHpoBaTh Ha mpUMepax pojib U MecTo (U3UKH B (HOopMHpOBaAHHUU
COBPEMEHHOM Hay4YHOW KapTUHBI MHpa, B PA3BUTHU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUI, B MPaKTUYECKON AEATEIbHOCTU JIIOJEH, LEJOCTHOCTh M E€IAUHCTBO

(buznueckoil KapTUHBI MUpa

11.2

Y4uUTHIBATH I'paHUIbI NPUMCHCHUA U3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOJICICH: TOYCYHBIN
SHCKTpI/I‘ICCKI/Iﬁ 3apsan, sACpHas MOACIIb aTOMA, HYKJIOHHAAd MOACJIb ATOMHOTO sApa

IpU pelIeHnr HU3NYECKUX 3a/1a4

11.3

Pacno3naBare Qu3nueckue sBICHHS (TPOLECCH) W OOBACHATH UX HAa OCHOBE
3aKOHOB DJIEKTPOJUHAMUKN U KBAHTOBOW (DPU3UKH: AIIEKTPUUECKasi TPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aHMMOJCHCTBHE
MarHuTOB, DJJEKTPOMArHUTHAS WHAYKIHS, JEeHCTBME MArHUTHOTO TOJS Ha
OPOBOJAHUK C TOKOM M JBWXKYIIMICS 3apsii, SJEKTPOMAarHUTHbIE KOJICOaHHS H
BOJIHBI, TMPSMOJIUHEHHOE pAacCIpOCTpaHEHHE CBETa, OTpa)KeHHe, MpPeTOMIICHUE,
uHTepdepeHus, aUpaknus W TONApH3alUs CBeTa, JWCIEPCUS CBETa,
tdoTosnexkrpudeckuii 3 dext (hoTorddekrt), cBeToBOE NaBIeHNUE, BOSHUKHOBEHHE

JINHENYaToro CIICKTpa 4aToMa BOJOpOoada, CCTCCTBCHHAsd W HUCKYCCTBCHHAA




Paao0aKTUBHOCTD

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBaA BCIICCTBA (BJIGKTpI/I‘-IeCKI/Ie, MAarHuTHBIC,
OINITUYECKHUE, DJIEKTPUYECKYIO IIPOBOJUMOCTE pa3IuYHbBIX cpen) 5
AJIEKTPOMATHUTHBIC SIBJICHHS (MPOIIECCHI), HCIONB3YS (DU3MUECKHE BEIMYUHBI:
ANIEKTPUYECKHUI 3apsij, Cujla TOKa, AJIEKTPUUYECKOE HAINPSIKEHHUE, IEKTPUUECKOE
CONPOTHUBIIEHHUE, pa3HOCTh mnoTeHnuanoB, JJC, pabora TOKa, HWHIYKIUSA
MAarduTHOro I10Jjd, CHJIa AMHepa, CHJIa HopeHua, WHAYKTUBHOCTb KaTYIIKH,
OHEPIUsA IJICKTPUICCKOIO0O U MArHUTHOI'O HOJIGfI, nepruoa U 4aCctora KOJIG621HI/II>1 B
K0J1e0aTeJIbHOM KOHTYpe, 3apsii U CHJa TOKa B IIPOLECCE TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSIHUE M ONTHYECKas Cuiia
JIMH3BI; IIPU OMMUCAHUU MIPABUJIBHO TPAKTOBATH (i)I/ISI/IquKI/II;'I CMBICJI UCITOJIB3YEMBIX
BCINYHUH, HUX 0003HaueHusa u CAWHUIIBI, YKa3bIBATb q)OpMYJ'II)I, CBA3BIBAIOIIINC

JAHHYIO (PU3UYECKYIO BEIMUUHY C JPYTUMH BEIMYMHAMHU

11.5

OnuceiBaTh H3y4YEHHBbIE KBAHTOBBIE SBJIEHHMS U IMPOLIECCHI, HCIOJb3Ys
(¢u3nyeckre BEIMYHUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acToTa CBETa, PHEPrus M HMIYyJIbC (OTOHA, MEPHOJ MojJypacnaja, dHeprus
CBSI3M aTOMHBIX Siiep; IPU ONMUCAHUU MPABUIHHO TPAKTOBATh (PU3NYECKUN CMBICTT
WCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAYEHUS U €JMHHUIIbI; yKa3bIBaTb (DOPMYJIbI,
CBS3BIBAIOUINE JAaHHYIO (U3NYECKYI0 BEIUYMHY C JPYTUMHU BEJIUYHMHAMU,

BBIYUCJIATH 3HAYCHUC (1)I/ISI/I‘IGCKOI71 BCIIMYHHBI

11.6

AHanu3upoBath (U3UYECKUE TMPOIECChl M SBJICHUS, HCIOIB3YS (pu3nyeckue
3aKOHBI ¥ MPUHIMIBL: 3aK0H OMa, 3aKOHBI MOCIIEI0BATEILHOTO U MapalJICIbHOTO
COCJIMHEHUSI TIPOBOJHMKOB, 3aKoH J[koyns — JleHua, 3akoH 3J€KTpOMarHUTHOM
WHYKIIUHU, 3aKOH TPSIMOJIMHEWHOTO PaclpOCTPAaHEHUsI CBETa, 3aKOHBI OTPaKECHUS
CBETa, 3aKOHBI MPEJTOMJICHHS CBETa, ypaBHEHHE ODWHIITEWHA Ui (hoTodddekra,
3aKOH COXpPaHEHHUs PHEPTHH, 3aKOH COXpaHEHUsI MMITYJbCa, 3aKOH COXpPaHCHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXpPaHEHHSI MaCCOBOTO YHMCJa, MOCTyaaThl bopa,
3aKOH  PaJAMOAKTUBHOTO  pacmaja; Npd ITOM  pa3indyarh  CIOBECHYIO
(hOopMyYITUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHMIIbI,

00J1aCTH) MPUMEHUMOCTH

11.7

OHpC,Z[CJ'IHTL HaIlpaBJICHUEC BCKTOpPa HWHAYKIUU MArHUTHOT'O IIOJII MPOBOJHHKA C

TOKOM, CHJIbI AMHepa H CHJIBI ﬂopeHua

11.8

CTpOI/ITL 1 ONUCHIBATH H306pa>1<eHHe, CO31aBacMoOC IUIOCKUM 3CpPKaAJIOM, TOHKOH

JIMH301

11.9

BBINOIHATE SKCIEPUMEHTSHI 110 UCCIEI0BAaHUIO (PU3MUECKUX SBJICHUN U MPOIIECCOB
C UCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH; IPH ITOM (POPMYIHPOBAThH
npobaemy (3a7ady) U rUNOTe3y Y4eOHOTO SKCIEpPUMEHTa, COOUpPATh YCTAHOBKY U3

IpCATIOKCHHOTO O60py,Z[OBaHI/I}I, MMPpOBOAUTDH OIIBIT U q)OpMyHI/IpOBaTB BbIBObI

11.10

OCYH.[GCTBJ'IHTL psAMBbIC U KOCBCHHBIC U3MCPCHUSA (I)I/I3I/IHCCKI/IX BCJIMYHH, TIPU 3TOM

BLI6I/IpaTL OITUMAJIBHBIM CIIOCO0 HU3MCPCHUSA U UCIIOJIb30BAaTh U3BCCTHBIC MCTOAbI




OLICHKH IIOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3UYECKUX BEIUYMH C HCHOJIB30BAHHUEM MPSIMBIX
W3MEPEHUH; MpPHU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATH PE3yJIbTATHI
MOJIy4EHHOH 3aBHCUMOCTH (PM3MYECKUX BEIMYMH B BUAE TaOnHI U rpaduKoB,

ACJIaTh BbIBOABLI 11O PE3yIbTaTaM HUCCICAOBAHNA

11.12

Cobmronate mpaBmia 0€30MacHOTO TpyAa MPU MPOBEIECHUU HCCIEIOBAHUN B
pamMKax y4eOHOTO O3KCIIEPHMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW M IPOEKTHOM
JNEATEILHOCTH C UCIOJIb30BAaHUEM M3MEPUTEIIHHBIX YCTPOUCTB U J1aOOPATOPHOTO

000pyaOBaHUS

11.13

Pematps pacuérHble 3aauM ¢ SIBHO 3aJlaHHOM (PM3WYECKON MOJENBIO, HCIONb3Ys
(u3nueckre 3aKOHbI M MPUHLIMIIBI; HA OCHOBE aHallM3a YCJIOBHS 3aJaul BbIOUpAaTh
¢u3nuecKyr0o MOJENb, BBIACHATH (PU3MUECKHE BEIMYUMHBI U (HOPMYIIBI,
HE0OXOoIuMble Al €€ pelleHus, MPOBOIUTh PACUETHI U OLIEHUBATh PEAIbHOCTD

MOJIyYE€HHOTO 3HAYeHUs (PU3NUECKON BEIHMUNHBI

11.14

Pemate kadecTBeHHBIE 3a7aud: BBICTPAWBATH JIOTUUECKH HETPOTHBOPEUUBYIO
[IETIOYKY PACCYXJEHHW C OMOpON Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U

(bu3uYecKue SBICHUS

11.15

Hcnonb3oBath mpu pelieHUd y4eOHBIX 3a7ad COBpeMEHHble MH(GOpPMaIMOHHbIE
TEXHOJIOTUH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIMN U MPEICTaBICHUS
ydeOHOM W HAyYHO-TIOMYJIIpHOW WHMOpPMAIMU, TMOJYyYEeHHONW U3 Pa3IMIHBIX

HMCTOYHUKOB; KpUTUUECKH aHAIU3UPOBATh MOJyYaeMyto HH(popMaIuo

11.16

OOBSACHATh NMPUHLMUIBI JASHCTBUS MalIUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB;

pasinydaTth yCJIOBUA UX 0e30MacHOro NCIOJIL30BAHMS B HOBCCI[HCBHOﬁ KU3HU

11.17

[IpuBoaUTE NpHUMEpHl BKJIaJa POCCUUCKUX W 3apyO0ekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXAIOIIEr0o MHpa, B Pa3BUTHE

TEXHUKH U TEXHOJIOTHI

11.18

Hcnons30BaTh TCOPECTUYCCKNUEC 3HAHHA I10 (1)I/ISI/IKC B HOBCGHHGBHOﬁ KHU3HU OJIA
obecneyeHnst 0O€30IIaCHOCTH IIpHu 06paIJ_IeHI/II/I C HpI/I60paMI/I U TCXHHUYCCKHMMU
YCTpOﬁCTBaMH, AJI1 COXPaHCHUA 3J0POBbA U CO6J'IIO)IGHI/I${ HOPM 3KOJIOTHYCCKOI'O

MOBEJICHUS B OKPYKAIOIIEeH cpenie

11.19

Pab6oTtats B rpynrie € BBIIOJIHCHUCM PA3JIMYHBbIX CONUAJIBHBIX poneﬁ, IJIaHUPOBATb
pa60Ty T'pyIIbl, pPalAOHAIIBHO PpaclHpelACIiaTb 0053aHHOCTH H IJIAHUPOBATh
ACATCIIBHOCTh B HCCTAHAAPTHBIX CUTYAIlIUAX, aICKBATHO OLUCHUBATH BKJIAJ KaKIOT'O

U3 YYaCTHUKOB I'PYIIIBI B pELICHUE pacCMaTpUBaeMOi PoOIeMbl

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP/ KAHUA

10 KVIACC




Kox
pasaena

Konx nposepsiemoro
3JIeMEHTAa

HpOBepﬂeMLIe IJIEMEHTLI COACPKAHUSA

OU3NKA 1 METOABI HAYUHOI'O [IO3HAHUA

11

®usuka — Hayka o npupoxae. HayudHble MeTonbl
IIO3HAHMS OKpYXKaroumero mMupa. Posib skcrnepruMeHTa
U TEOpHUM B IpoLecce IO3HAHWUS IPUPOJBI.

DKcrepuMeHT B (pusnke

1.2

MonenupoBanue (pU3MUECKUX SBICHUN M MPOLIECCOB.
Hayunsle runoressl. Pu3n4ecKue 3aKOHbI U TEOPHUHU.
I'panunel  npumeHuMocTH  (U3MYECKUX  3aKOHOB.
[punnun coorBercTBud. Pons u Mmecto ¢u3uku B
(GOpMUPOBAHUM COBPEMEHHOW HAy4YHOW KapTHUHBI

MUpa, B IPaKTUUECKON JESITEIbHOCTHU JI0AEH

MEXAHUKA

2.1

KNMHEMATHUKA

211

Mexannueckoe BUKCHHUE. OTHOCUTENBHOCTD
MeXaHH4yeckoro JaBrkeHus. CucremMa  OTCUETA.

Tpaekropus

2.1.2

[lepememienue, ckopocTh  (CpemHsii  CKOpPOCTb,
MT'HOBEHHAsl CKOPOCTb) M YCKOpPEHHE MaTepuaibHOU
TOYKH, MX MPOEKIHH Ha OCH CUCTEMbl KOOPIHUHAT.

Clio)xeHue epeMEILeHUI U CII0)KEHUE CKOPOCTEH

2.1.3

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE
nBukeHue. ['paduku  3aBUCUMOCTH  KOOpJUHAT,
CKOPOCTH, YCKOpEHHUS, IyTH U IepeMelleHus

MaTepHaHBHOﬁ TOYKH OT BpCMCHU

214

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO

naacHus;d

2.15

KpHBOHHHeﬁHOG JABHIKCHUC. PaBHOMepHOG JABHXKXCHUC
MaTCpI/IaHBHOﬁ TOYKH TII0 OKpPYKHOCTH. VYrnoBas
CKOPOCTD, JIMHEMHas CKOPOCTD. HepI/IOI[ n 4acCTtoTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, HABUIKCHUC

CHapsA 0B, HCITHBIC U pCMCEHHBIC IIEpCAavIn

2.1.7

[Ipaktnyeckue paboTel. M3MmepeHHe MrHOBEHHOU
ckopoctd. HMccimenoBaHue COOTHOILLIEHMS — MEXKIY

MMyTiaMH, HpOfI,Z[CHHLIMPI TCJIOM 3a IIOCIACI0BATCIIbHBIC




paBHbIE IPOMEXYTKHU BpEMEHU pu
PaBHOYCKOPEHHOM  JBW)KCHMM  C  Ha4daJIbHOWU
CKOPOCTBIO, pPaBHOM HYyNMO. HM3yuyeHue JBHKEHUA
HiapvKa B BA3KOW JKUIAKOCTU. V3ydeHue IBHIKEHUS

Tena, OpPOIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

221

[Ipunuun otHocutenbHOCTH ['anmuned. [lepBoiil 3aK0H

Herorona. HepumaibHbIe CUCTEMBI OTCYETA

222

Macca tena. Cuia. [TpyHIMI Cyneprno3uimuu cui

2.2.3

Bropoit 3akoH HeroTOHa 111 MarepuaibHOM TOYKH B
uHepuuanbHo cucteme otcuéra (MCO). Tperuit

3aKkoH HproToHA AJId MaT€pUuaJibHBIX TOUYCK

224

3akOH BCEMHpPHOTO TAroTeHusA. Cuia TAKECTH.

[lepBas kocmuueckast ckopocTs. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuma TpeHUs
CKOJIbKEeHUs U cuia TpeHus nokos. Koadduument
TpeHus. Cuila CONpOTUBIICHUS NIPU JABWKEHUU Tella B

KHUAKOCTHU UJIN I'a3€

2.2.7

HOCTYHaTeJ'IBHOG n BpamaTeiIbHOC JBWXKCHUC

a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MOMEHT CHIJIBI OTHOCHTEIIFHO OCH BpaliCHU. IIneuo

cuiibl. YcioBus paBHoBecus TBEpAoro tena B UCO

2.2.9

Texandeckue YCTpOﬁCTBaI HOAIIMUITHUKHY, ABHXKCHUC

HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTnueckue pabotel. M3yueHue aBuxeHus Opycka
M0  HAKJIOHHOM  TMJOCKOCTH  MOJA  JAeWCTBUEM
HECKOJIbKUX cuil. MccrnenmoBaHue 3aBUCUMOCTH CHII
VIPYTrOCTH, BO3HHUKAKOIIMX B  jAepopmupyemont
OpY)KUHE M PE3MHOBOM 0O0paslle, OT BEIUYMHBI HX
nepopmanuu. HccrnenoBanue ycnoBU paBHOBECHS

TBépI[Ol"O T€JI1a, UMCIOIICTO OCh BpalllCHUA

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

231

I/IMHYHBC MaTepHaHLHOﬁ TOYKH, CUCTEMBI
MaTCpHaJIbHBIX TOYCK. I/IMHyJ'ILC CHUJIBI U U3MCHCHUC

HUMITYJIbCa TCJIa




3akoH coxpaHeHus umnyiasca B MCO. PeaktuBHOE

2.3.2
JIBUKEHHE
2.3.3 PaGoTa cumbl
2.3.4 MouIHOCTh CHUJITBI
935 Kunernueckas »sHepruss  MaTepuaIbHOW  TOYKH.
o Teopema 0 KHHETHUECKOW SHEPTUH
ITorenumanbHas sHeprud. lloTeHuManbHas 3HEPrus
236 yIpyro nedopmMupoBaHHOK MPYKUHBI.
o [ToreHuuansHas >HEprusi Tejla BOIU3M MOBEPXHOCTH
3emun
[ToreHnanpHble W HEMOTEHIMATbHBIE CHIBL. CBS3b
937 paboThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHUEM
o MEXaHUYECKOW OSHEPrud  CHCTEMBI Tel.  3aKOH
COXpaHEHUs MEXaHWYECKON dHEPTUU
2.3.8 Yupyrue v Heylpyrue CTOJIKHOBEHHS
239 TexHudeckue  yCTpPOMCTBA:  JBWKEHUE  PAKET,
o BOJIOMET, KOTIEp, IPYKUHHBIN MTUCTOJIET
[Ipaktrueckue paboThl. M3yueHue CBS3UM CKOPOCTEH
2310 Tel Tpu Heynpyrom yzaape. HMccimenoBaHue CBs3U
o paboThl CUJIBI ¢ U3MEHEHUEM MEXaHUUECKON SHEepruu
Tena
3 MOJIEKVYIJISAPHASA ®U3UKA U TEPMOJINMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPU
OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKON
S teopuu. bpoyHoBckoe  aBwxkeHue.  Juddysus.
o Xapaktep JBWKEHHS M B3aUMOJCHCTBUSA YaCTHI
BEILIECTBA
Mogenu cTpoeHusi ra3oB, KUJIKOCTEH U TBEPIBIX Tel
3.1.2 A OOBSICHEHUE CBOWCTB BEIECTBA HAa OCHOBE ITHUX
3.1 .
MoJenen
313 Macca monekyn. KonnuectBo BemectBa. [locTosiHHast
- ABoraapo
314 TermmoBoe  paBHOBecue.  Temmeparypa u €€
o n3mepenue. [llkana temneparyp Llenbcus
315 Mopens wupaeanbHoro rasza. (OCHOBHOE ypaBHEHHUE

MOJIGKYJISIpHO-KI/IHCTI/I‘-ICCKOﬁ TCOpHUU  HUACAJIBHOI'O




rasa

3.1.6

AOcomroTHas TeMIeparypa Kak Mepa CpeaHeu
KHUHETUYECKOM OHCPTIHMHU TCIJIOBOI'0 ABMIKCHHA 4aCTUIL]

rasa. [lIkana remneparyp KenbBuna

3.1.7

VpaBuenne Kianeiipona — MengeneeBa. 3akoH

Hanbrona

3.18

I'a3oBbIe 3akoHBI. M30mporniecchl B UAEaNBHOM rase ¢
IOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA: H30TEpMa,

u30Xxopa, n3obapa

3.1.9

TexHuueckne ycTpoicTBa: TepMOMETp, bapoMeTp

3.1.10

[IpakTuueckue padoTsl. MI3MepeHue Macchl BO3ayxa B
KJaccHOM komHare. HcciaenoBaHume 3aBHCHMOCTH

MCXKIAY napaMeTpaMu COCTOSHUSA Pa3pPEIKCHHOIO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKH

3.21

TepmonnHamuueckas cuctemMa. BHYTpeHHss SHEprust
TEPMOJIMHAMHYECKONH CHUCTEMBI M  CHOCOObI €€

NU3MCHCHUA

3.2.2

KonuuecTBo TemuioTsl 1 paboTta. BHyTpeHHsIs sHEpTUS

OJJHOATOMHOI'O HACAJIBHOI'O Ira3a

3.2.3

Bunpr TeIJIOTIepeIauHn: TETIOMPOBOAHOCTb,
KOHBEKIIMsI, M3JIydeHHE. TemIoéMKOCTh  Telna.
VennHas TEINIOEMKOCTD BEIIIECTBA. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEpEaAYC

3.2.4

IlepBpiii  3akoH  TepmoauHaMuKku. [IpumeHeHue
MEpPBOro0 3aKOHA TEPMOJMHAMUKUA K H30IMpOIeccaMm.

I'padmueckas nnTepnperanus paboTsl rasa

3.2.5

TerutoBbie MamuHbL. [TpUHIKIIBI TEHCTBUSA TEIUIOBBIX
MmamvH. IIpeoOpa3oBaHus JHEPrMM B  TCIUIOBBIX
MamrHax. KoagduuueHt moae3Horo aeicTBus (nanee

— KII ) rernoBoit mamunsl. [ukn Kapuao u ero KIT/]

3.2.6

Bropoii 3akon TtepmoaumHamuku. HeoOpatumocTh
IPOLECCOB B  IpuUpone. TermnoBble JIBUraTelu.

DKOJIOTUYECKHE HpO6J'I6MLI TCIIJIO3HECPIr€TUKU

3.2.7

Texauueckue YCTpOﬁCTBaZ ABUT'ATCJIb BHYTPCHHCTO

CropaHus, OBITOBOM XOJOJUJIbBHUK, KOHAUIIUOHECD

3.2.8

[Ipaktnyeckue paboTel. V3mepeHue  yaeiabHOU




TEIUIOEMKOCTH

AT'PETATHBIE COCTOAHNUA BEILECBA. ®A30BbIE [IEPEXO/IbI

[MapooOpazoBanne u KoHIeHcauus. McmapeHue u

3.3.1 KATIEHWE. YJelnpHas TelioTa MNapooOpa3OBaHMSL
3aBHCHMOCTB TEMITEPATYPBI KATICHHS OT JIABJICHUS
332 AOCOJIOTHAs U OTHOCHUTEINIbHAS BIAXXHOCTh BO3/yXa.
o Hacsiennsiit nap
Teépnoe temno. Kpucramnmmyeckne nu amopgHbIe Tena.
3.3.3 AHuzoTpomnus  CBOMCTB  KpucTtayuioB. JKujakue
33 KpucTayibl. COBpEMEHHBIE MaTepUAITBI
. 334 [InaBneHne M Kpuctamm3auus. YJIenbHas TEIUIOTa
o mnaBieHus. Cyonumanus
3.35 YpaBHEHHE TEIIOBOTO OalaHca
TexHuyeckne ycTpoucTBa: TUTPOMETP U MCUXPOMETP,
336 KaJIOpPUMETpP, TEXHOJIOTHH TOJyYEHUS COBPEMEHHBIX
o MaTepHUajoB, B TOM UYHCJIC HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH
[Ipaktnueckue paboTel. M3MmepeHHe BIaKHOCTH
3.3.7
BO31yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
i1l OnekTpuzanus Tela. ODJeKTpudeckuil 3apsn. /[Ba Buaa
o ANEKTPUYECKUX 3apsI0B
412 [TpoBOAHMKY, AMDIEKTPUKH U TTOTYITPOBOHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
414 B3aunmoneiictue 3apsioB. 3akoH Kynona
DneKTpUUecKoe noJe. Hanpsox€HHOCTD
41 4.15 anekTpudyeckoro mojs. [lpuHmmn cynepno3uiuu.
JInHuYM HANPSHKEHHOCTH SJEKTPUUECKOTO TOJIS
416 PaGota cun snexkrpoctatnyeckoro nois. [lorenuman.
o Pa3zHocTh MOTEHIIMATOB
[IpoBogHUKM W  OUANIEKTPUKA B  TOCTOSHHOM
4.1.7 INIEKTPUYECKOM oJIE. Judnextpuueckas
MPOHUIIAEMOCTD
418 OnextpoéMkocTs. KonaeHcaTop. OIEKTpOEMKOCTH

IJIOCKOTO0  KOHJACHCATOpAa. 3HepFI/I${ 3apAKCHHOTO




KOHJICHCATopa

TexHuueckue YCTPOMCTBA: JNIEKTPOCKOII,

419 3IIEKTPOMETP, JIIEKTPOCTATHYECKAS 3alura,

o 3a3eMJICHHE 3NEKTPOIPUOOPOB, KOHJICHCATOD,
KCEpPOKC, CTPYHHBIN IPUHTED

4110 [IpakTnueckue pabotsl. M3mMepenue 31eKTpoEMKOCTH

KOHJICHCATOpa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKWI TOK. TOKH B PA3JIMYHBIX CPEJIAX

42.1

YcaoBus CYIICCTBOBAaHUA IIOCTOSITHHOI'O
QJICKTPHUYCCKOT'O0 TOKa. Hcrounukn toka. Cuiia TOKa.

TlocTOSAHHBIN TOK

4.2.2

Hanpsokenue. 3akon OMma ass yyacTka Lenu

4.2.3

DIIEKTPUYECKOE COIPOTHUBJIICHHUE. VY aensHoE

COIIPOTHUBJICHUEC BEIICCTBA

4.2.4

IIo CJIEAOBATCIIBHOC, mapaJijiCJIbHOC, CMCIIaHHOC

COCANHCHUEC ITPOBOIHUKOB

4.2.5

PabGora »snmexkTpuueckoro Toka. 3akoH JDkoyms —

Jlenna

4.2.6

MonIHOCTh OJICKTPHUYCCKOI'O TOKaA

4.2.7

anekTpoaBmwkymas cuna  (maee — OJAC) wm
BHYTPEHHEE CONPOTUBJICHHE HMCTOYHHKA TOKA. 3aKOH
OMa 17151 OJTHOM (3aMKHYTOM) AJIEKTPUYECKOM IICTIH.

KOpOTKOG 3aMbIKaHUEC

4.2.8

:‘)J'ICKTpOHHaH IMPOBOANMOCTD TBépI[BIX METAaJJIOB.
3aBHCUMOCTh COIIPOTUBJICHUA MCTaJIJIOB oT

Temreparypbl. CBepXIpoOBOIUMOCTh

4.2.9

Onexrpuueckuii  Tok B Bakyyme. (CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

HOJ'IyrIpOBO,Z[HI/IKI/I. CoOcTBeHHas u IMpUMCECHasA
MMpOBOAMMOCTE  IMOJIYIPOBOIHUKOB. CBolicTBa p-n

nepexoa. [ToaynpoBoHUKOBBIE TPUOOPHI

4211

3HeKTpI/I‘IGCKI/Iﬁ TOK B QJICKTPOJIUTAX.

QHGKTpOHI/ITI/I‘leCKaﬂ JUcConuanusi. 9JICKTpOJ'IPI3

4.2.12

SHCKTpI/ILICCKI/II\/'I ToK B razax. CaMOCTOSTCIbHBIA H
HECaMOCTOSTEIbHBIN paspsna. Paznuunbie THIIbI

CaMOCTOATCIIbHOTO pa3psia. Moanus. [1nazma




4.2.13

TexHu4eckre yCTpPOWCTBA: aMIIEPMETP, BOJIBTMETD,
peocTaT, MCTOYHUKHM TOKA, JJIEKTPOHArpeBaTEIIbHBIC
puoopHl, 3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETP  COIIPOTUBIICHMS, BAaKyyMHBId JHO[J,
TEPMUCTOPBI u (doTope3ncTopsl,

HOJIyTIpOBOI[HPIKOBBIﬁ Auona, raJlbBaHUKa

4.2.14

[IpakTnueckue pabotbl. WM3ydyeHune cMelIaHHOTO
COCAMHEHUS PE3UCTOPOB.
Mamepenune DJIC uctoyHrKa TOKa U €r0 BHYTPEHHETO

conportusnienus. Habmonenue anextponusa

11 KIIACC
Kon
paszena KoanposepsieMoro 3j1emeHTa IIpoBepsieMble 3J1eMEHTBbI COIEPKAHUSA
4 OJIEKTPOAMHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAA MHAYKIIA
ITocTosuHLIE MAarHUTEL. BsaumoneiictBue
4.3.1 MOCTOSIHHBIX MAarHUTOB
MarnutHoe noje. BekTop MarHMTHOW WHIYKIMU.
[Ipunmun cynepno3unuu. JIMHUM MarHUTHOM
4.3.2 uHaykuuu. KaptuHa JUHUIA MarHuTHOM WMHIYKIHUH
T10JIs1 TIOCTOSIHHBIX MAarHUTOB
MarnutHoe noJie IpoBOJHUKA ¢ TOKOoM. KapTuna
JUHUN TOJA JUIMHHOTO MPSMOro MPOBOJHUKA M
4.3.3 3aMKHYTOTO KOJIBIIEBOI'O IIPOBOJHHKA, KATYIIKU C
4.3 TOKOM. OmbIT Opcrena. BsaumoneiictBue
MIPOBOJHUKOB C TOKOM
434 Cuiia Amniepa, €€ MOAyNb U HAIIPABJICHHE
Cuna JlopeHma, e€ MOIyap U HalpaBJICHUE.
435 JBrKeHne 3apsKEHHOM 4acTULBI B OJHOPOJHOM
MarHuTHOM noJjie. Pabota cumisl Jlopenia
4.3.6 SIBIIEeHUE DIEKTPOMArHUTHOW UHAYKIUU
4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKLIMU
438 OJAC wuHAyKIuM. 3aKOH  3JIEKTPOMAarHUTHOM

WHAYKIIUHN @apaﬂeﬂ




4.3.9

Buxpesoe anekrpuueckoe nose. IC uHayKuuu B
MMPOBOAHUKEC, JABHXYWICMCA IIOCTYIATCIIBHO B

OJHOPOJHOM MArHMuTHOM IIOJIC

4.3.10

[IpaBuiio Jlenna

4.3.11

WunykruBHocTh. SBnenwe camomuaykiuu. DJC

CaMOMHIAYKIIUH

4.3.12

3Hepr1/151 MAaravMTHOTIO ITOJIA KaTyIIKHW C TOKOM

4.3.13

DNEKTPOMArHUTHOE T10JIe

4.3.14

TexHnyeckrue yCTpOMCTBAa: MOCTOSTHHBIE MArHUTBHI,
AIIEKTPOMArHuThl, AJIEKTPOABUIATENb, YCKOPHUTEIU

OJIEMCHTAPHBIX YaCTHL, MHAYKIIMOHHAA IICYb

4.3.15

[Ipaktuueckue paboTel. M3ydeHne MarHUTHOTO
MOJIsl KaTylIKu ¢ TokoMm. MccienoBanue necTBUs
MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue  SBICHHS  AJEKTPOMArHUTHOM

WHYKIIHA

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKHUE U ODJIEKTPOMAI'HUTHBIE KOJIEBAHUSA

5.1.1

KoneobarensHasg cucrema. CBOOOIHBIE KOJIEOAHUS.
[Napmonnueckue xonebanms. Ilepwon, wyacTora,

aMIuTyna u (asza kojaedanmit

5.1.2

[Ipy>XuHHBIA MasTHUK. MaTeMaTU4ECKUN MaSTHUK

5.1.3

YpaBuenue rapMOHUYECKUX KoJIeOaHUH.
Kunemarnyeckoe ¥ JAMHAMHUYECKOE OIMCAHUE

K0J1e0aTeIbHOIO JBHIXCHUA

5.1.4

[IpeBpaiienue dSHEpPruM MpuU  TAPMOHHUYECKHUX
koneOaHusx. CBS3pb  aMIUIUTYABI  KOJIeOaHUIA
UCXOJHOW BEJIMYMHBI C aMIUIUTyJaMU KOJeOaHMit

eé CKOPOCTHU U YCKOPCHMU

5.1.5

KoneGarenbHblit KOHTYP. CBo6oiHBIE
UIEKTPOMArHuTHbIE KOJeOaHWsT B  UJEaIbHOM
KOJIe0aTeIbHOM  KOHTYpe. AHQJIOTUA  MEXIY
MEXaHUYECKUMHU u 3JIEKTPOMAarHUTHBIMU

kosebanusmu. @opmyna Tomcona

5.1.6

3akoH COXpaHCHUA OHCpTUU B nacajbHOM

K0JIe0aTeIbHOM KOHTYpPC




2.1.7

Boiny)xeHHbBIE MEXaHUYECKUE KOJIeOaHMs.
Pe3onanc. Pe3oHaHcHas kpuBas. BeIHyXIeHHbIE

SJICKTPOMArHUTHBIC KoJIeOaHusI.

5.1.8

[lepemennsiii Tok. CuHYCOMAIbHBINA TIEPEMEHHBIN

TOK.

5.1.9

MOIIIHOCTI) INEPEMCHHOTO TOKa. AMHJII/ITyIIHOC u

HeﬁCTBYIOIHGG 3HAYCHHUEC CHUJIbI TOKA U HAIIPSDKCHUA

5.1.10

Tpanchopmarop. IlpowsBojacTBo, Tmepemavya
notpebiaeHue AIEKTPUIECKOM SHEPTUH.
OKOJIOTUYECKHE  PUCKM  TpU  [POU3BOJICTBE
JIEKTPUIECKOMN JHEPTHH. KynsTypa
UCIIOJIb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOM

KU3HHU

5.1.11

Texnuueckue yCTpOHcTBA: ceiicmorpad,

BHeKTqueCKHﬁ 3BOHOK, JIMHWH SJICKTpOIIEepEaaqd

5.1.12

[IpakTuueckue paboTHI. UccnenoBanue
3aBHCHUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUH Tpy3a Ha
HUTA OT JJIMHBI HHUTH MW Macchl Ipys3a.
HccnenoBanue NEpEMEHHOIO TOKAa B LENU W3
MIOCJIEIOBATEILHO COEIUHEHHBIX KOHJEHCATOpa,

KaTYIIKHU U Pe3ucTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIOBUS
pacrpocTpaHeHHUS. [Tepuon. CxopocTb
pacnpocTpaHeHus U AauHa BoyHbl. [lonepeunsie u

IMPOA0JIbHBIC BOJIHBI

5.2.2

WNurtepdepentus u audpakius MeXaHHUECKUX

BOJIH

5.2.3

3Byk. CxopocTh 3Byka. I']poMKoCTh 3ByKa. BbricoTa

ToHa. TemOp 3ByKa

5.2.4

3HeKTpOMaFHI/ITHLIe BOJIHBI. Y CJIOBHUS H3JIIYYCHUA
OJICKTPOMArHUTHBIX BOJIH. Bzaumnas OpUCHTAIUA
BCKTOPOB E, Buvs BHCKTPOMaFHHTHOﬁ BOJIHC B

BaKyyMme

5.2.5

CBoiicTBa QJICKTPOMATrHUTHBIX BOJIH: OTPaXCHHEC,
MMPECIOMIICHHUC, noJriapusanusi, I[I/I(I)paKI_II/I}I,

uHTtepdpepeHis. CKOpPOCTh 3JIEKTPOMArHUTHBIX




BOJIH

5.2.6

[IIkana >1€KTPOMAarHUTHBIX BOJH. IIpumeneHune

SJICKTPOMAIrHUTHBIX BOJIH B TCXHUKEC U 6bITy

5.2.7

HpI/IHI_II/IHI:I PaaruoCBA3U u TCIICBUACHHA.
PaI[I/IOHOKaIII/IfL 3JI€KTpOMaFHI/ITHO€ 3arpsA3HCHHUC

OKpY>Karollen Cpeibl

5.2.8

Texannueckue yYCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YIbTPa3BYKOBas JIUAarHOCTHKa B
TEXHUKE W MEIUIUHE, pajap, pPaauoONpPUEMHUK,

TeJeBU30p, aHTeHHa, Tenedon, CBY-neun

5.3

OIITUKA

531

[IpsmonuHEHOE  pacnpoCTpaHEHUE CBETa B

onxHOpoaHOM cpene. JIyu cBeta

5.3.2

OtpaxeHue cBera. 3aKOHBI OTPAXEHUS CBETA.

[TocTpoenne n300paXkeHwii B IIIOCKOM 3epKajie

5.3.3

[Ipenomnenne cBera. 3aKoHbBI IIPEIIOMIICHUS] CBETA.

AGCOIIOTHBIN MMOKa3aTesab NPeIoMIICHHS

5.3.4

[TommHoe BHyTpeHHee oTpaykeHue. lIpenaenbHbIi yromn

MOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.3.5

Hucniepcust cBeta. CIIOXKHBIN COCTaB OEJIOTO CBETA.

Ber

5.3.6

Cobuparonue M paccewBarollfe JMH3bL. TOHKas
nuH3a. OKycHOE paccTOsSIHUE U ONTHUYecKas Cuiia
TOHKOW JuH3bL. [locTpoeHue wu300pakeHUN B
coOuparommx 1 paccenBaroImux JuH3ax. Gopmyna

TOHKOM JIMH3EI. YBGHI/IHGHI/IG, JaBacMoO€C JINH301

5.3.7

Hpez[enbl IMPUMCHUMOCTHU reOMeTquCCKOﬁ

OIITHKH

5.3.8

Nurepdepenmus cera. KorepeHTHbIE HCTOUYHUKH.
Ycnosus HaOII0ICHUS MaKCUMYMOB U
MUHHUMYMOB B HHTEepPPEpPEHIMOHHON KapTHHE OT

ABYX CI/IH(I)EBHLIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakius ceera. JuppakunoHHas pemérka.
YcnoBue HaOMOACHUS TJIABHBIX MaKCUMYMOB IIPH

naaCHHUH MOHOXpOMAaTH4YE€CKOT'O CBCTa Ha

TU(PPAKIIUOHHYIO PEIIETKY




5.3.10 [Monsipuzanus cBera

TexHuueckue yCTpOMCTBA: OYKH, ay1a,
¢dortoanmnapar, IIPOEKIIMOHHBIN ammapar,
>311 MUKPOCKOII, ~TEJECKOI, BOJIOKOHHAas ONTHKA,
Tr(pakMOHHAs PEIIETKa, TTOJISIPOUT
[IpakTnueckue paboThl. M3mepeHue mnokazaTesns
5310 IIPEITOMIICHUS. Hccenenosanue CBOMCTB

n3o0paxeHuil B auH3ax. Habmonenue nucnepcun

CB€Ta

BJIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

I'pannisl IIPUMEHUMOCTH KIJIACCUYECKON
MexaHuKHU. [locTynarsl TeOpuM OTHOCUTEIBHOCTH:
6.1
WHBAPUAHTHOCTb MOJAYJII CKOPOCTHM CB€Ta B

BaKyyMe, IPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCUTENHLHOCTD OJHOBPEMEHHOCTH.

6.2
33M€JIJ'I€HI/IG BPEMCHHU U COKpAIICHUC NJIWHBL

6.3 DHeprusi ¥ UMIYJIbC CBOOOHON YaCTHUIIBI

CBA3b MacChl C DOHEPrued H  HUMIYJIbCOM
6.4 CBOOOJIHOW YaCTHIIbl. DHEPrus MOKOs CBOOOIHOMN

YACTHIBI

KBAHTOBAS ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Dopmyna I[limanka CBA3U HdHEPruu
711 (GoToHa C ero 4YacTOTOW. DHEpPrusi U HMILYIIbC

dboToHa

OtkpsiTue U uccienoBanue ¢poroddpdexra. ONbIThI

7.1.2
A.T'. CroneroBa. 3akoHsl poTodddekra

VYpaBHenne OitHmTediHa g dotorddexra.

7.1.3
«Kpacnas rpanuma» porosddekra

7.1.4 Hasnenue cBera. OnbiTel I1.H. JIeOenena

7.1.5 XUMHUYECKOE IEUCTBUE CBETA

Texuudeckue yCTpOICTBa: (OTO3TIEMEHT,
7.1.6
¢doToaTUuK, CONHEUHas OaTtapes, CBETOANO

7.2

CTPOEHHME ATOMA

291 Mopens atoma Tomcona. OmbiThl Pesepdopaa mo

HCCJIICAO0BAaHNUIO CTPOCHUA aTOMaA. HJ'IaHCTapHa}I




MOJCJIb aTOMa

7.2.2

[Toctynatel bopa. M3iydeHne u IOTJIOLIECHME
($OTOHOB TpU IEpexoJie aToMa C OJHOTO YPOBHA
sHepruu Ha jpyroil. Buael cnektpoB. Crnektp

YPOBHEW 3HEPrUH aTOMa BOAOpOJA

7.2.3

BonnHoBeie cBoiicTBa yactul. BosHbl ne bpois.
KopmyckymnsipHo-BostHOBOM ayanu3m. JIudpakiums

9JICKTPOHOB Ha KpUCTaAJlJIax

7.2.4

CronTanHoe n BBIHYXXJICHHOC H3JTYYCHHC.

YeTpoicTBO M MPUHIUTT paOOTHI Jiazepa

7.2.5

TexHu4ecKre yCTpOMCTBA: CIIEKTPAJIBHBIN aHAIN3

(CIeKTpOCKOM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboTHI. Habmonenue

JMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoanl HaOJIrOIEHUS Hu perucTpanuu

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTtkpeiTHEe pangnoakTuBHOCTH. OnbITh Pesepdopaa
[0  OINpENeNeHUI0  COCTaBa  PaJAMOAKTHBHOIO
n3nydenus. CpoictBa anbda-, Oera-, Tramma-
U3Iy4YeHus. BiusHue panoakTHBHOCTH Ha KHUBbBIE

OpraHu3Mbl

7.3.3

OTkpbITHE TIpOTOHA W HeuTpoHa. HyknoHHas
Monenb sapa [eiszenOepra — MBanenko. 3apsin

sapa. MaccoBoe 9HciIo sgapa. H3zoTombr

7.3.4

Anbda-pacnaa. DIEKTPOHHBIH M MO3UTPOHHBIN
Oera-pacrmaj. l'amma-u3nyuenue. 3akoH

paanOaKTUBHOI'O paciiajia

7.3.5

3Hepr1/151 CBA31 HYKJIOHOB B SJIp€C. H,I[epHHe CHIIBI.

JedexT maccol siapa

7.3.6

H,I[epHBIC pCaKkuuu. Z[eJ'IGHI/Ie H CUHTC3 SAJACP

7.3.7

SnepHbii  peaktop. TepMOSAECpHBI  CHHTES.
[IpoGnemMbl ¥ MEPCHEKTUBBI SEPHON SHEPTETUKH.

OKOJIOTHYECKHUE aCIICKThI H[[epHOﬁ OHEPIrCTUKU

7.3.8

SHCMCHTapHBIe YaCTHUIIBI. OTKpLITI/IC MO3UTpPOHA.

(DYHIlaMCHTaHBHLIe B3aUMOJEUCTBUS




7.3.9

TexHudeckue yCTpOWCTBA: [O3UMETP, Kamepa

Bunbcona, siiepHbIN peakTop, aToMHas b6oMOa

7.3.10

[Ipaktuyeckue pabotel. MccnenoBaHue TpPEKOB

gacTull (1o rOTOBBIM (GoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neOa. Co3Besmusi, pKue 3BE3MBI,

IIJIaHETHhI, UX BUAUMOC IBUKCHHUC

8.2

Conneunas cucrema. IlnaHeTsl 3eMHON TpyMIIbL.
IImaHeTeI-TUTAaHTEI U WX CIIYTHUKH, KapJIMKOBBIC

mwianeTsl. Manbie Tesia COTHEUHON CUCTEMBI

8.3

Comnnue, ¢dotochepa m armochepa. CoiHeuHas

AKTUBHOCTbH

8.4

Hctounuk sueprun CosHila v 3BE€311

8.5

3BE3/1bI, MX OCHOBHBIE XapAaKTEPHCTUKU: Macca,
CBCTUMOCTD, pameC, TeMnepaTypa, X B3aNMOCBS3b.
JunarpamMmma «CHEeKTpaibHBIA KITACC — CBETUMOCTBY.
3BE3 bl IJIaBHOU MOCJIETOBATEIILHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY» I 3BE3N

TJIaBHOM IIoCIeaA0OBAaTCIIbPHOCTH

8.6

Buytpennee crpoenue 3BE3n. COBpeMEHHbIE

MIPEICTABIICHUS O IPOUCXOXKICHUH 1 ABOJTIOIMH COJTHITA

U 3BE3/1. DTambl )KU3HHU 3BE3T

8.7

Mneunsiii [yt — Hama ["anaktuka. CriupanbHast
cTpykTypa ["anaktuku, pacnpeneneHue 3BE31, rasa
u neud. llonoxenuwe w aBrokenue CoiiHIIa B
lNanaktuke. [Inockas u cdepuyeckass MOACUCTEMBI

I"anakTnkn

8.8

Tunel ramakTuk. PaguoralakTUKu U KBa3aphl.

YUépHble ABIPHI B SI/Ipax ralakTUK

8.9

Bceenennas. Pacmmpenune Bceenennoil.  3akoH
Xab6ua. Pa3beranue ramaktuk. Bo3pact u paguyc
Bcenennoii, teopust bonpmioro B3peBa. Mozeins

«ropsuen BeenenHnoi». PennkroBoe n3nyyeHue

8.10

MacmtaGHast CTPYKTYypa Bcenennoii.
Meraranakruka. Hepeménnsie poOIEeMBI

ACTPOHOMHU




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

» Ouspuka. 10 ximacc. Msakumes I'. 4., byxosues b.b., Corckunit H.H.; nox penakuuein
[MapdpentreBoit H.A. AxunonepHoe obmectBo «M3natensctBo «IIpocsemenne, 2023
* @usuka. 11 knacc. Mskumes I'.4., byxoBues b.b., Hapyrun B.M.; nox peaakiuen

[TapdpenTtreBoit H.A. AxunonepHoe obmecto «M3natensctBo «IIpocsemenney, 2023

Coopnuk 3ana4 no ¢usuke 1y 10—11 kmaccoB (aBTop: PeimkeBuu A. I1., u3narenbcTBo
«/Ipoday), 2023

Terpanp nns naboparopubix padoT no pusuke s 10—11 kmaccos (aBropsl: [laphentrena
H. A., ®omuna M. A., uznarensctBo «lIpocsemenuey), 2023

HNunaktrndeckue Mmarepuaisl o ¢usuke 1 10—11 kmaccos (aBTopsl: Mapon A. E., Mapon

E. A., m3narensctBO «/Ipodar), 2023

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Metoandeckoe nocooue «dusuka. [Toypounsie pazpadborku. 10—11 kmacce» (aBTop:
Caypos 0. A., uznarensctBo «IIpocsemnienuey), 2023

KonTtponsubie padotsl o gusuke amst 10—11 kmaccos (aBTopsr: 'pomiiesa O. U.,
M3/1aTeNIbCTBO «IK3aMeH»), 2023

ITporpamma xypca duszukn s 10—11 kmaccor (aBTopsl: Jlantomenkos B. C., KopuryHnosa

O. B., m3natensctBo «IIpocBemenuey), 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



Poccuiickas snextponHas mkoja (POII) (resh.edu.ru)
Enunas xomnexius mudpoBeix o0pa3oBatenbHbIX pecypcos (school-collection.edu.ru)

SAunexc Yueonuk (education.yandex.ru)
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