INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOi paboyeil mporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTrOo
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  Denepanuu,
pealn3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIe IPOrPAMMBIL.

PaGouas mporpamma mo ¢usuke mis 10-11 kmaccoB sBisieTCs HEOTHEMJIEMON YacThIO
OOIT COO IIKOJIBI U pa3paboTaHa Ha OCHOBE CIEAYIOIMIMX HOPMATHUBHO - MPABOBBIX
JIOKYMEHTOB:

. ®denepanpHblil 3akoH «O06 00pa3oBanuu B Poccuiickoit @enepanum» ot 29.12.2012 1. Ne
2173;

. [Ipuka3z MunucrepcrBa npocsemenust Poccuiickoit @eaepaunn ot 23.11.2022 Ne 1014
"O6 ytBepxkaeHun (enepaabHO  00pa3oBATENBHOM  MPOrpaMMbl  CpPEeIHEro  OOMIEero
oOpa3zoBanus" (3apeructpuponat 22.12.2022 Ne 71763);

. [Ipuka3z MunucrepctBa npocseuieHus: Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 "O
BHECEHUH M3MEHEHUH B (eiepalbHbII rOCy1apCTBEHHBIA 00pa30BaTeIbHBIN CTAHAAPT CPEIHETO
olmiero o0pa3oBaHUs, YTBEPXKACHHBIM MpukazoM MUHHCTepCTBA OOpa3oBaHHMs U HAyKU
Poccuiickoit ®eneparuu ot 17 mast 2012 r. Ne 413" (Bapeructpuponan 12.09.2022 Ne 70034);

. [IpumepHasi ocHOBHasi OOpa3oBaTelbHAs MpOrpaMma CpeaHero oOmiero oOpa3oBaHM
(Onobpena pemieaueM (QenepaibHOr0 y4eOHO-METOAUYECKOI0 OOBEAMHEHHUS IO 0O0IIeMy
o0paszoBanuio, MpoToko ot 28 uroHs 2016 1. Ne 2/16-3);

. [Ipukaz MunucrepcrBa npocsemieHust Poccuiickoit @enepanun ot 02.08.2022 Ne 653
"OO0 yTBepkAECHUU (QelepaIbHOTO IMEpeyHsl BJIEKTPOHHBIX 00pa30BaTENIbHBIX PECYpCOB,
JIOTYIIEHHBIX K MCTIOJIB30BAHUIO TIPU PEATM3AIMU UMEIONIUX TOCY/IapCTBEHHYIO aKKPEIUTAIIHIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEaHEro OOIIEro
obpazoBanus" (3apeructpupoBan 29.08.2022 Ne 69822);

. [TocranoBnenne ['MaBHOTO TOCYJapCTBEHHOTO CaHUTapHOro Bpada PD ot 28 sHBaps
2021 r. N 2 "OO6 yrtBepxaeHMM caHUTapHbIX mpaBunl u HopMm CanlluH 1.2.3685-21
"I'uruenuveckrie HOpMaTHBBI M TpeOoBaHMsl K obOecrneueHUio Oe30macHOCTH U (WJIH)

0€3BpEIHOCTH IS YeJIoBeKa (PaKTOPOB Cpebl OOUTaHUsA".
. [Iporpamma Bociutanust MAOY COILL Ne 19 r. Tomcka. Ilpukaz Ne 992 ot 16.11.2022r.

Copnepxanue mnporpaMMbl Mo (PU3MKE HaIpaBI€HO Ha (QOPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHBI Mupa oOydaronxcs 10—-11 kmaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [IporpaMma no ¢usuke cooTBETCTBYET
tpeboBanusiM GPI'OC COO k nmiaaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U MeTarpeaMEeTHBIM
pesyabTataM OOYy4YeHMs, a TaKKE YYUTHIBACT HEOOXOAMMOCTb peau3allid MEXIPEIMETHBIX
CBsA3eM (PU3MKU C €CTeCTBEHHO-HayYHbIMH yueOHBIMU IpenMeramu. B Heil ompenensitorcs
OCHOBHbIE 1IeIM M3Yy4YeHUs (U3UKU Ha YPOBHE CpelHEero ooiiero oOpa3oBaHUs, MIaHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIE, METallpeIMEeTHbIe, NpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma o ¢pu3MKe BKIOYAET:

® [UIAHUPYEMBIC PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IpeMETHBIC PE3yJIbTAThI MO TO/1aM O0YUYEHHUS;
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e cozepxanue yuebHoro npeamera «Pusnkay 1Mo rojgam o0ydeHusl.

®u3rka Kak Hayka 0 HauOoJjee O0IIKX 3aKOHAX MPUPObI, BEICTyIas B KauecTBe y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KaIOIIeM MHDE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMA Uil E€CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBICHU, N3y4aeMbIX
XuMUeH, Ouonoruel, gusnueckoil reorpadueit m actpoHoMuer. lcnonb3oBaHne W aKTUBHOE
npUMeHeHHe (PU3MYECKHX 3HAHUU ONpeneseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOSHHUS KOCMOCA, IOJyYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBaMU U JIpyrux. M3yuenue Gu3nMKu BHOCUT OCHOBHOI BKJIaJ B
dbopMupOBaHUE €CTECTBEHHO-HAYUHOM KapTUHBI MUpa 00yJaromuxcs, B GOpMUpPOBaHHE YMEHUI
MPUMEHSTh HayYHBIH METO/I TO3HAHUS TPY BHITIOJTHCHUH UMHU YUYEOHBIX HCCIICIOBAHUH.

B ocHOBY Kypca ¢u3uKH A YPOBHS CpeAHEro o0mero o0pa3oBaHus MOJOKEH PSl HIIEH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUYECKOW, TaK U
COBPEMEHHOU (DU3HKH.

Hoes cenepanusayuu. B cOoTBEeTCTBUM C HEll MaTepuan Kypca U3k 0ObeIUHEH BOKPYT
busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEUIECTBE U MOJIE.

Hoesn eymanumapuzayuu. EE€ peanuzanus npeanosiaracT UCIOIb30BaHUE TYMaHUTApPHOTO
noTeHImana GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UKH C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIPOoOIeMaMHu.

Hoes npuxnaonotl nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocusayuu peann3yercs MOCPEACTBOM BBEACHMS 3JIEMEHTOB COZAEpXKaHMUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkke 00CyKIAeHUs Tpo0IeM palliOHAIBHOIO MPUPOI0NOIb30BAHUS U
HKOJIOTMYECKOI 0€30M1acHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpEIHEro ooiiero odpazoBaHUs
ABIISIOTCS (pU3MUecKue Teopuu ((HOpMHUpPOBaHHE MPEJACTABICHUH O CTPYKTYpe IMOCTPOSHHS
dbuznueckoil Teopuu, ponu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIIUIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O NPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHi, s ONHUCaHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MMOIX0/] B Kypce (PM3MKU pealln3yeTcs MPexkJIe BCEro 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAILHONW JeATeNbHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCIIOJIb30BAHHWE CHUCTEMBI ()POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M
1abopaTOPHBIX paboT, KOTOpPhIE B mporpamMme 1o (usnke oOBEAMHEHBI B OONIUH CIHCOK
YUEHHUYECKUX MPAaKTUYEeCKUX paboT. BrigeneHue B yka3aHHOM IepeyHe J1abopaTopHBIX pador,
IPOBOJUMBIX JUIsl KOHTPOJSL M OLEHKH, OCYLIECTBISETCS YYaCTHHUKaMH O0pa3oBaTeIbHOTrO
mpolecca UCX0s U3 0COOCHHOCTEH IUIaHMPOBaHMS U OCHaleHHs kabuHeta Qusuku. [lpu sTom
oOecrieunBaeTcs OBJAJCHHE OOYUYaAIOIIUMUCS YMEHHUSMHU IPOBOJIUTH KOCBEHHBIE H3MEPEHUS,
UCCIIEIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY OIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yenseTcsl peleHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu sTom
JUTSL pacYETHBIX 3a7]a4 MPUOPUTETOM SIBIISIOTCS 337a4U C SIBHO 3aJJaHHON (U3NYECKONW MOJEINbIO,
MO3BOJIAIOIINE MPUMEHATh W3YyYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KakK W3 OJHOro pasjeia



Kypca, TaK U UHTErpupys 3HAHUS U3 pa3HbIX pa3zaesoB. J[s KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSICHEHWE MPOTeKaHWs (U3NYECKUX SBICHHM U IPOIECCOB B
OKpYXaroIIel >XU3HU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJisi CUTyallMd IPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHUUYECKOMY
oOecrieyeHni0 y4ueOHOro mporecca 0a30BbI YpOBEeHb Kypca (M3MKM Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHMs JTOJDKEH M3ydaThCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WK B
YCIIOBUSIX UHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOro LKKIIa. B xabunere
bu3KKK T0KHO OBITH HEOOXOAMMOE JTa00paTOPHOE 000PYIOBAHUE I BHIIOJHEHUS YKa3aHHBIX
B IporpaMme 10 (HU3UKE YYCHHUECKUX TPAKTHUECKUX paboT U JEeMOHCTpAIlMOHHOE
0o0opyi0BaHUE.

JlemoHcTpanimoHHOEe 000pyZoBaHue (OpPMHUpPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHUMAJIBHON OCTaTOYHOCTU M 00ecrevynBaeT MOCTAHOBKY MEPEYHCIEHHBIX B MpOrpaMMme Mo
¢u3MKe KIIOYEBBIX JIEMOHCTpALUil AJIs HUCCIIEJOBaHMSI HM3y4aeMbIX SIBJICHHM M IPOLIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaboparopHoe 00opyAOBaHHE ISl YUEHHYECKUX MPAKTUYECKUX PadOT (GopMupyercs B
BUJIC TEMaTHYECKHX KOMILUIEKTOB M OOecleynBaeTcs B pacy€Te OJHOTO KOMIUIEKTa Ha ABYX
oOyyaromuxcs. TemMarndeckrue KOMIUIEKTHI JIaOOpaTOPHOTO OOOpYyNOBaHMS JIOJKHBI OBITH
IIOCTPOEHBI Ha KOMIUIEKCHOM MHCIIOJIb30BaHMM aHAJIOTOBBIX M LU(POBBIX IpUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUIE HU(POBBIX Ta0OPATOPHIl.

OcHnoenbimu yenamu nzydeHus Gpusuku B o0ieM o0pa3oBaHUU SBISIOTCA:

o dbopmMHupoBaHHE WHTEpEca W CTpEeMJICHUS OOYydYalOMMXCsl K HAyYHOMY H3YYEHHUIO
MPUPOJIbI, PA3BUTHE UX MHTEIICKTYalbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

o pa3BUTHE TPEJICTaBICHUMH O HAydyHOM MeToJe TMO3HaHMsS U  (opMHUpoOBaHUE
HCCJIEIOBATEILCKOIO OTHOIIECHHUS K OKPY KAIOLIUM SIBICHUSM;

o (hopMHpOBaHHE HAYYHOIO MHPOBO33PEHUS KaK pe3yjbTaTa M3y4eHHUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (dbopMupoBaHUE yMEHUI OOBSCHATH SBJICHHS C UCHOJIb30BaHUEM (PU3MUYECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeNbCTB;

o (dbopMHpoBaHUE MpEACTAaBIECHUN O POiM (U3MKMU JJIs Pa3BUTUS JIPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

Hocmudsicenue smux yeneii odecneuusaemca peuieHuem ciedyiomux 3a0ay B pouecce
U3y4eHus Kypca (U3MKH Ha ypOBHE CpeHero o0uiero oopa3oBaHusi:

. pHoOpeTeHne cUcTeMbl 3HAHMM 00 OOMMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOUAsT MEXaHUKY, MOJIEKYJISIPHYIO (DH3UKY, DJIEKTPOAUHAMUKY, KBAHTOBYIO (PU3HUKY
U 3JIEMEHTHI aCTPOPU3HKH;

o dbopMUpOBaHHE YMEHUIl NPUMEHSTh TEOPETUYECKHE 3HAaHUA ISl  OOBSCHEHUS
bu3nyecKuX SIBICHUNA B MPUPOAE U JUIsl MPUHATHS MPAKTHUECKUX DPELICHUH B MOBCETHEBHOM
KH3HU;

. OCBOEHHE CIIOCOOO0B peleH sl pa3IMYHbIX 33]a4 C SIBHO 33JaHHON (PU3NYECKON MOJIEIbIO,
3aja4, MOJpPa3yMEBAIOLINX CaMOCTOSTEIbHOE CO3JaHMe (PU3MYECKOW MOJEH, aJleKBaTHON
YCIIOBHSIM 33J1auy;

. MOHUMaHHE (PU3UYECKUX OCHOB M NPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M
TEXHOJOTMYECKHUX IIPOLECCOB, UX BIUSHUS HA OKPY>KAIOILYIO CPELY;



o OBJIaJICHHE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS W MPOBEIEHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHaJW3a M UHTEpIpeTanuu UH(OpManuu, omnpeaeneHuss JAOCTOBEPHOCTU
IIOJIy4YE€HHOT'O pe3yJIbTara;
. CO3JIaHUE YCJIOBUM Il PAa3BUTUS YMEHUW IMPOEKTHO-HCCIENOBATENBCKOM, TBOPUYECKOMU
JESITEIIbHOCTH.

Ha wusydenue ¢usuku (0a30BbIi ypOBEHb) Ha ypOBHE CpPEIHEro o0mero odpa3oBaHuUs
otBoxutTcsd 136 yacos:
B 10 ximacce — 68 yacoB (2 yaca B HEJIEI0),
B 11 ximacce — 68 4yacoB (2 yaca B HEJICIIO).

Ilpeonacaemviii 6 npocpamme no ¢usuxe nepeuensv 1aOOPAMOPHBIX U NPAKMUYLECKUX
pabom s61semcs peKoOMeHOOBAHHbIM, Yuumenv oOeldaen 6blOoOp NpoBedeHuUs: 1abopamopHbIX
pabom u onvimos ¢ yuémom uHOUBUOVAILHLIX 0COOEeHHOCMel 00YYAIOUWUXCAL.

Hanee 6 pazoene «Codepoicanue» npugooumcs pacuiupeHuvlii nepeuers 1adopamopHbix
pabom u onvimos, u3z KOmMopo2o yyumenv Oenaem blOoOp No c80emy YCMOMPEHUIo ¢ YUEMoM
sviopannozo YMK u umerowecocs 060py0o6anusi.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®uznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupoae. HaydHble MeTOAbl MO3HAHUS OKpyKarouiero mupa. Ponb
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. [ paHHIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBHSI.
Ponp m Mmecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOJIEH.
Jlemoncmpayuu:
AHanoroBble ¥ TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka
Mexannueckoe nBukeHUE. OTHOCUTEIBHOCTh MEXaHMUYECKOro JBMkeHus. Cucrema oTcuéra.
Tpaexropus.
[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MIHOBEHHas CKOpPOCTb) M YCKOpPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HAa OCU cUCTeMbl KoopauHaT. CllokKeHue nepeMenieHud u
CJII0’KEHHE CKOPOCTEM.
PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE BHKEeHUE. [paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MATEPUAIBHON TOUYKU OT BPEMEHH.
CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs..
KpuBonuneliHnoe nBuxeHue. J[BuxkeHne MaTeprualibHOW TOUKH 110 OKPYKHOCTH C TTOCTOSTHHOM T10
MOJYJI0O CKOPOCThIO. YTJIOBas CKOPOCTh, JIMHEWHAss CKOpPOCTh. [leproa u yactota oOpamieHusl.
LleHTpOoCTpEMHUTENILHOE YCKOPEHHUE.
TexHudeckue yCTpOWCTBA M IPAKTUYECKOE INPUMEHEHME: CIIMIOMETpP, ABUKEHHUE CHapsIOB,
LETIHBIE U PEMEHHBIE NIEpefayn.

Jlemoncmpayuu
Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUSI.
[TpeoOpa3oBanue IBUKEHUIN C HCIIOIB30BAHUEM MPOCTHIX MEXAHHU3MOB.
ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.
Habmroienue npuxeHus Tena, OpoleHHOro Mo/ yrioM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.
Hamnpasnenue ckopocTy py JBUYKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
1.M3y4yeHre HepaBHOMEPHOIO ABUKEHHUS C LIENbIO ONPEIETICHUSI MTHOBEHHON CKOPOCTH.
2. WccnenoBanue COOTHOLICHUS MEXAY IMyTSIMH, NMPOWICHHBIMU TEJIOM 3a IOCIEI0BaTeIbHbIE
paBHBIE NMPOMEKYTKM BPEMEHHU IIPU PABHOYCKOPEHHOM JBMKEHHHM C HA4YaJIbHOM CKOPOCTHIO,
PaBHOM HYJIIO.
3. M3yueHne OBIKEHUS MApUKa B BI3KOH JKUIAKOCTH.
4. I3yueHue NBMKEHUS Tea, OPOLIEHHOTO TOPHU30HTAIBHO.



Tema 2. /lunamuxa
ITpunuun orHocutensHocTH [amwites. Ilepswiii 3akoH Herorona. MHepuuaibHble CHCTEMBI
OTCU€Ta.
Macca tena. Cuna. [Ipunnun cyneprosuiuu cwi. Bropoii 3akoH HeroToHa 1151 MaTepuaibHOM
Touku. Tpernii 3akoH Hpl0TOHA 151 MaTEpUATIBHBIX TOYEK.
3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.
Cuna ynpyrocrtu. 3akoH I'yka. Bec Tena.
Tpenune. Buapl Tpenus (mokosi, ckoiabxkeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEeHUsI CKOJIbXKEHHUS U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS TpU
JBUKEHUU TeNa B KUIAKOCTU WM rase.
[ToctynaTenbHOE U BpallaTeabHOE ABMXKEHHUE A0COIIOTHO TBEPIOTO TENA.
MOMEHT CHJIBI OTHOCUTENIIBHO OCH BpauieHus. llnedo cumbl. YciaoBusi paBHOBECHSI TBEPIOIO
Tena.
TexHuueckue ycTpoiicTBa M MPaKTUYECKOE IPUMEHEHHE: MOJUIMIIHUKH, JBH)KEHUE
MCKYCCTBEHHBIX CITyTHHKOB.
Jlemoncmpayuu:
SIBneHue nuepuuu.
CpaBHeHue Macc B3aMMOJICHCTBYIOIIUX TEI.
Bropoi1 3akon HeroTona.
N3zmepenue cui.
CroxxeHue CHil.
3aBUCUMOCTb CHJIbI YIIPYTOCTH OT AepopMariu.
HesecomocTs. Bec Tena rnpu yCKOpEeHHOM NOABEME U TTAJICHUH.
CpaBHEHME CUII TPEHUS TTOKOs1, KAUEHUS U CKOJIbKEHUSI.
VYcnoBust paBHOBecus TBEPAOTo Tena. Buabl paBHOBECHSI.
Yuenuueckuui sxcnepumenm, n1abopamopmule pabomai:

1. N3yuenue neuxenus Opycka 1o HaKJIOHHOW MJIOCKOCTH.

2. HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYKUHE U PE3UNHOBOM
oOpasiie, oT ux aedopMaruu.

3. HccnenoBanue ycnoBuid paBHOBECHS TBEPOTO TeJa, UMEIOIIETO OCh BPAICHHUSI.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke
HNmnynbe marepuanbHOM TOYKM (Tena), CUCTEMbl MaTepHalbHBIX Todyek. Mmmynbc cuibl u
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE IBHKEHUE.
Pabora cuibl. MOIIHOCTE CHIIEBI.
Kunernueckas sHeprust MaTepualibHOM TOUKU. Teopema 00 M3MEHEHUH KUHETHYECKOM SHEPTHH.
[TorennuanbHas »Heprus. IloTeHnmanbHass >HEprus ynpyro aeGOpMHUpPOBAHHOW MPYXKHHBI.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.
[ToreHunanbHble W HE MOTEHIMANbHbIE CHIBL. CBs3b pabOThl HE MOTEHIMAIBHBIX CHUI C
W3MEHEHNEM MEXaHWYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.
VYrpyrue u Heynpyrue CTOJIKHOBEHUS.
TexHudeckne yCTpOHMCTBA M MPAKTUYECKOE TNPHUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu:
3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTuBHOE IBHKEHUE.



[lepexon moTeHUMATBHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul.
1.M3yuenne aOCOJIOTHO HEYNPYroro yaapa ¢ IOMOIIBIO JABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.
2.UccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHUEM MEXaHUYECKOW HHEPruM Teja Ha mpuMepe
pacTsKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MoJjiekyJsipaasi pu3uKa 4 TEePMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIEC TIOJIO)KEHHUSI MOJICKYJSIPHO-KHHETUYECKOH TEOPUM M HMX OIBITHOE OOOCHOBAHWE.
bpoynoBckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS YaCTHI]
BelecTBa. Mojenu CTpOCHHS Ta30B, XUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBONCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KonaumdecTBo BemecTsa.
[Tocrosinnast ABorapo.
TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.
Mopens wuneanbHoro ra3za. OCHOBHOE YypaBHEHHUE MOJIEKYJIIPHO-KMHETHYECKOM TEOpUu
uJeabHOrO raza. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeAHEH KHHETUYECKOW HHEpruu
TEIJIOBOTO JBMKEeHMs dactun rasa. [llkama temneparyp KensBuHa. ['a3oBble  3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHne U30IMPOILECCOB: N30TepMa,
u30Xopa, n3odapa.
TexHUYeCKue YCTPONUCTBA U MPAKTUUYECKOE MPUMEHEHHE: TEPMOMET]P, OapoMeTp.
Llemoncmpayuu:
OnBITHI, T0Ka3bIBAIOIIUE JUCKPETHOE CTPOCHUE BelIecTBa, (poTorpaguu MOJIEKYI OpraHUYeCKUX
COCTUHEHUH.
OnpIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.
Monenb OpOyHOBCKOTO TBUKESHHUS.
Mopnens onbira IlITepHa.
OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUS.
Moenb, WILTIOCTPUPYIOLIAS TPUPOLY JABJICHHS T'a3a HA CTEHKH COCY/a.
OnBIThL, WJUTFOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomai
1.0Omnpenenenne Macchl BO3ayxa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHH 00BhEMa KOMHATHI,
JIaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.
2.VccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMu COCTOSTHUS pa3peKEHHOTO ra3a.

Tema 2. Ocnosvt mepmoouHamuKu
TepMmoannamuyeckasi cuctema. BHyTpeHHsIs SHeprusi TepMOJMHAMUYECKON CUCTEMBI U CITOCOOBI
e¢ wu3MmeHeHus. KommyecTBo TemnoTel M paboTa. BHYTpeHHss »Heprus OAHOATOMHOIO
UJeaIbHOIO ra3a. Busl Tenonepesayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIyYeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koau4yecTBO TEIUIOTHI MPHU TEIIONEepeaaye.
[Tonsitue 060 ammabatHom mporecce. [lepBrlii 3akoH TepMoauHaMHUKHU. [IpUMeHEHHE MEepBOTO
3aKOHA TEPMOAMHAMUKH K H3omporeccaM. ['padudeckas uaTepnpeTanus padoThl rasa.
Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh mpoieccoB B MpUpoIe.



Tennossie mammwHbL. [IpUHIMIB ASHCTBUS TEIUIOBBIX MamwuH. [IpeoOpazoBanusi SHEpTHH B
TeroBeIX MamuHax. Koadduuuent nonesnoro aeiictust teruoBoi Mammubl. Lukin KapHo n
ero Ko3((UIMEHT MOJIE3HOTO IeHCTBH. JKOIOTHUYECKHE MPOOIEMbI TEIIO3HEPTETHKH.
TexHuueckue ycTpoicTBa M NMPAKTUYECKOE NPUMEHEHME: JIBUraTejlb BHYTPEHHETO CTrOPAHMS,
OBITOBO XOJOIUIBHUK, KOHTUITUOHED.
Jlemoncmpayuu:
M3MeHeHrne BHYTpEHHEW SHEPTHM Teja MPU COBEPIIECHHH PaOOTHI: BBUIET MPOOKH M3 OYTBHUIKH
MoJ JICWCTBUEM C)KaTOr0 BO3JyXa, HarpeBaHue 3¢upa B JIATYHHOH TpyOke NyTEM TpeHus
(BUICOIEMOHCTpALIHS ).
N3meHenune BHyTpeHHEHN SHEpruu (TeMIepaTyphbl) Teja Mpu TeIionepeaaye.
OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).
Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOIO ABUTATEIs.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomai
1. N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecamnyvie cocmoanus eewjecmea. Pazogvle nepexoovt
[Tapoo6pa3zoBanue u KoHjeHcauus. Mcmapenune u kumneHue. AOCOIIOTHAs W OTHOCHUTENIbHAS
BJIQXKHOCTh Bo3ayxa. HachlmeHHbIM map. YiaenpHas TemioTa napooOpa3oBaHUs. 3aBUCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.
Teépnoe teno. Kpucrammmueckue u amopdHble Tesa. AHHU30TPONHS CBOWCTB KPHUCTAJIOB.
Kunkue xpuctamibl. CoBpeMeHHble MaTepuainbl. [lnaBieHue u kpucraymszauus. Y jaenabHas
TeruioTa miasiaeHus. Cyonumanus.
YpaBHeHHE TEIUIOBOTO OallaHca.
TexHnueckue yCTpOHCTBAa UM IPAKTHYECKOE TNIPUMEHEHWE: TUIPOMETP U ICUXPOMETP,
KaJIOpDUMETP, TEXHOJOTUMU  IIOJIyYEHHs COBPEMEHHBIX MAaTepUaioB, B TOM  4YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu:
CBolicTBa HaCBILICHHBIX [1aPOB.
Kunenne npyu NoHM>KEHHOM JIaBICHUH.
Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.
Habmronenre HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.
JleMoHCcTpanyst KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomol.
1.M3MepeHrie OTHOCHUTENBHON BIaKHOCTH BO3TyXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OneKkTpr3anus Tel. JNEKTpUYecKui 3apsan. JlBa BHMIa 3JIEKTpHUYECKUX 3apsnoB. [IpoBonHMKH,
JTURJIEKTPUKU U TIOTYTIPOBOJHUKHU. 3aKOH COXPAaHEHUs AJIEKTPUIECKOT0 3aps/a.
B3aumopneiictue 3apsanoB. 3akoH Kynona. TodeuHblid aiekTpUuecKuil 3apsa. DJIEKTPUUECKOe
nosie. Hanpsoxk€HHOCTB 3nekTpudeckoro nois. [IpuHun cynepno3unuu 31eKTpUYECKUX MOJIEH.
JInHUM HanpsHKEHHOCTH IEKTPUUECKOTO MOJIS.

Pabora cun snextpocratuueckoro nojs. ITorenmuan. PazHocts nmotenuuanos. [IpoBogHuku u
JUBJIEKTPUKHU B 3JIEKTPOCTaTUYECKOM IoJie. [IuanexTpudeckas IpOHULIaeMOCTb.



OnekTpoéMKkocTh. KoHzmeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO  KOHAEHCAaTOpa. JHEprusd
3apsKEHHOT0 KOHJEHCATOoPA.
TexHuuyeckue ycTpoWcTBa U IPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETP,
JIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB, KOHACHCATOP, KOMUPOBAJIBHBIM
arnmapar, CTpyHHbIA PUHTED.
Jlemoncmpayuu:
YCTpoCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.
B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEJl.
DIIEKTPUUYECKOE TT0JIE 3apSHKEHHBIX TEL.
[TpOoBOAHMKH B 3JIEKTPOCTATUUYECKOM TIOJIE.
DneKTpocTaTHUecKast 3alluTa.
JM3neKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.
3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOopa OT IUIOUIAAM IJIACTHUH, PACCTOSHUS
MEXJly HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.
OHeprus 3apsKEHHOr0 KOHIEHCATopa.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomai
1.M3mepenue 31eKTpOEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyueckuii mok. Toku 6 paznuunvix cpeoax
ONEKTPUYECKUH TOK. YCIIOBHS CyLIECTBOBAaHUS 2JIEKTPUUECKOro Toka. Mctounuku toka. Cuna
ToKa. [[oCTOAHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LETH.
DNEKTPUUYECKOEe CONPOTUBIIEHUE. YIEIbHOE CONpPOTHBJIEHHE BellecTBa. IlocienoBarenbHoe,
NapajuIeIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOHUKOB.
Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MoOmHOCTb 37IEKTPUYECKOTO TOKA.
ONEeKTPOABMKYIAsl CUIa M BHYTPEHHEE CONPOTHUBIIEHWE HCTOYHMKA TOKa. 3akoH Oma Juis
MOJIHOM (3aMKHYTO#) anekTpruyeckoil uenu. KopoTrkoe 3amblkaHue.
ONEeKTpOHHAs MPOBOAMMOCTDh TBEPIBIX METAJJIOB. 3aBUCUMOCTH COIPOTHUBIIEHUS METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.
DneKkTpuueckuil Tk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.
[TorynpoBonnuku. CoOcTBEHHAs! U MPUMECHAsI TPOBOAMMOCTH MOIYIPOBOIHUKOB. CBOICTBa P—
n-nepexoja. [1omynpoBoAHUKOBBIE TPUOOPBHI.
ONEeKTpUYEeCKMH TOK B pacTBOpaXx M pacIulaBax dJIEKTPOJIUTOB. JIEKTPOJIUTHYECKAs
JIUccolanus. JNEKTPOIU3.
OneKTpuYecknii TOK B raszax. CaMOCTOATENbHBIM M HECAMOCTOSTENBHBIA pa3psaia. MomaHus.
IIna3zma.
TexHnyeckue yCTpONCTBA M IPAKTHYECKOE INPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
UCTOYHUKU TOKa, 3JIEKTpPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKYyMHBIM  JAMOA, TEPMUCTOPHl U  (POTOpPE3UCTOPHI,
MIOJIyIPOBOIHUKOBBII TNOJI, TaJbBAaHUKA.

Jlemoncmpayuu:
W3mepeHue cuibl TOKa U HaIPSHKEHUS.
3aBUCHUMOCTh  CONPOTUBJICHHUS LUIUHAPUYECKHX MPOBOJAHUKOB OT JUIMHBI, IUIOLIAIU
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.
CMelaHHOE COEIMHEHUE POBOIHUKOB.



[Ipsamoe wu3MepeHue HNEKTPOABWKYIIECH Cuibl. KOpOTKOE 3aMbIKaHHE TaJlbBAaHUYECKOTO
3JIEMEHTa U OLIEHKAa BHYTPEHHETO COIPOTHUBIICHHUS.
3aBUCUMOCTH COIMPOTUBJICHUA MCTAJIJIOB OT TEMIICPATYPHI.
[TpoBOAMMOCTE 3JIEKTPOIUTOB.
HckpoBoii pa3psii ¥ MPOBOJIMMOCTb BO3IyXa.
OaHOCTOPOHHSIS POBOIMMOCTD JUOJIA.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul.
1.M3y4eHue CMEIIaHHOTO COSAMHEHHS PE3UCTOPOB.
2.I3MepeHue 31eKTPOABMKYIIECH CUITbI HICTOYHUKA TOKA U €0 BHYTPEHHET0 COMPOTUBIICHHUS.
3.HaGmroneHue anekTposusa.

MexnpeaMeTHbIe CBS3H

N3yyenne kxypca ¢usuku 06a3oBoro ypoBHs B 10 kiacce oCymIecTBISETCS C Y4ETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medicnpeomemmvle nouwsamusi, CBSI3aHHBIE C M3YYEHHEM METO/OB HAyYHOTO MO3HAHMSL
SIBJICHUE, HAay4HBIH (aKT, TUNOTe3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOpuUs, HaOJIO/EHHE,
IKCIEPUMEHT, MOICTTPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CHCTEMBl ypaBHEHH, JHHEWHas ¢QyHKOMs, mapabona,
runepOoa, ux rpaduKy U CBOMCTBA, TPUTOHOMETpUYECKUe (PYHKIMU: CHHYC, KOCUHYC, TAaHT'€HC,
KOT@HT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX IPOCKIHH Ha OCH
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOW mpupoje, nudQysusi, 0CMOC, TeIUI000OMEH
KHMBBIX OPraHU3MOB (BHIIBI TEIUIONIEPEIauH, TEIJIOBOE PAaBHOBECHE), IIEKTPUYECKUE SBIICHUS B
JKUBOU IIPUPOE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH W Ta30B, JJIEKTPUYECKHE
CBOMCTBa METAJUIOB, JJIEKTPOIUTHYECKAs TUCCOLUAIINS, TalIbBAaHUKA.

leocpagpus: BaxXHOCTH BO3/IyXa, BETPhI, 0apOMeTp, TEPMOMETP.

Texnonoeus: ipeodpa3zoBaHne IBMKEHUI C UCTIONB30BAHUEM MEXAaHU3MOB, YUET TPCHHUS B
TEXHUKE, TOIIIUITHUKK, WCIOJIh30BAHWE 3aKOHA COXPAaHEHHS HMITyJIbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), IBHUraTelb BHYTPEHHErO CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJIONUIIBHUK, KOHUIIMOHEP, TEXHOJIOTUH MOTYYEHHS COBPEMEHHBIX MaTE€pUalIOB, B TOM YHUCIIE
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHUYECKas  3alluTa,  3a3eMJICHHE
DIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TPHUHTEp, AJIEKTPOHATpPEBATENbHBIE IPHOOPHI,
AIIEKTPOOCBETUTEIBHBIC TPHOOPHI, TabBaHUKA.

11 KJIACC
Pazgen 4. daexTpoanHamMuka (IpoI0HKEHUE)

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUSA
[TocrosiHHbie MarHUTHI. B3auMoaeicTBUE MOCTOSIHHBIX MarHuTOB. MarHutHoe mnose. Bekrtop
MarHuTHOM WHAyKOMH. lIpuHIMD cynepnosuumyM MarHUTHBIX Mojed. JIuHum MarHuTHOM
uHaykuud. KapTuHa aiMHUN MarHUTHOM MHTYKIIUU MOJIS1 TOCTOSIHHBIX MarHUTOB.



MarsauTtHO€ 1osie npoBoJHUKA ¢ TOKOM. KapTuHa JIMHUI MHAYKIIMA MarHUTHOTO MOJIS JUIMHHOTO
IPSIMOrO IPOBOJHMKA U 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJHHMKA, KaTyIIKM C TOKOM. OmbIT
Opcrena. BzaumopeiicTBre MpOBOJHUKOB C TOKOM.
Cuna Amnepa, €€ MOyJIb U HaIIPABJICHHUE.
Cuna JlopeHua, e€ MOLyJb U HampaBlICHHE. [[BH)KEHUE 3apsyKEHHOW 4acTULBI B OXHOPOAHOM
MarHuTHOM noje. Pabora cubl JlopeHna.
SIBneHne  syeKTpoMarHuTHOM — MHAyKuuMu. [IoTok  BekTOpa  MarHUTHOM — MHAYKIUH.
DNEeKTPOABMKYIIAs CUJIa MHAYKLIHU. 3aKOH DJIEKTPOMAarHUTHOM uHAyKuuu Papanes.
BuxpeBoe »siekTpudeckoe ImoJie. OJEKTPOABMIKYINAs CWIAa HHAYKIUMM B IIPOBOJHUKE,
JBUKYILIEMCS [IOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM I10JIE.
IIpaBuno Jlenna.
NHayKTUBHOCTS. SIBICHME CAMOMHIYKIIMU. DJIEKTPOABHIKYILAs CHUJIA CAMOMH Ty KLU,
OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.
DIIeKTPOMarHuTHOE TOJIE.
TexHuueckue  ycTpolcTBa W IPAKTUUYECKOE  IPUMEHEHHE:  IIOCTOSHHBIE  MarHWTBHI,
3JIEKTPOMAarHUTBhI, JIEKTPOABUIaTENb, YCKOPUTENN JIEMEHTAPHBIX YACTHL, UHIYKIIMOHHAS II€Yb.
Jlemoncmpayuu:
OmneiT OpcTena.
OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I10JIEM.
JInHUM MHIYKIMY MarHUTHOTO MOJIS.
B3aumopneicTsue 1ByX NPOBOJHUKOB C TOKOM.
Cuita Ammepa.
[HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.
SIBieHME PNEKTPOMArHUTHOM MHIYKIIUH.
IIpaBumno Jlenna.
3aBUCUMOCTb 3JIEKTPOJIBUKYIIEH CUIIBI UHIYKIIMH OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO MOTOKA.
SIBieHune caMOMHTyKIIUH.
Yuenuueckuii sxcnepumenm, nabopamophuie pabomul.
1.M3yyeHrie MarHuTHOT'O MOJISL KATYIIKU C TOKOM.
2.WccnenoBanue ACWCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.
3.HUccnenoBanme sBICHUS HIEKTPOMATrHUTHON MHYKITHH.

Pa3nea S. KosieOanusi 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KO1eOAHUS

Konebarenbnas cucrema. CBOOOIHBIE MEXaHUUYECKHE KoJjieOaHus. ['apMOHHMUYECKHEe KoJieOaHUsI.
[lepuon, yacrora, amrmuutyaa u ¢aza xonebanuil. [IpyxuHHBIH MasTHUK. MaTeMaTHUeCKui
MasiTHUK. YpaBHEHUE rapMOHUYECKUX KoseOanuil. [IpeBpalieHre sHeprui npyu rapMOHUYECKUX
KOJIe0aHUsX.
KonebGarenbupiii  koHTYp. CBOOOJHBIC DJIEKTPOMArHUTHBIE KOJEOAHUS B  HJICATHHOM
KoJIeOAaTeIbHOM KOHType. AHAJNOTHsl MEXIY MEXaHWYeCKMMU M 3JIEKTPOMAarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPrHH B HJCabHOM KojeOaTeIbHOM
KOHTYpE.
[IpencraBnenne o 3aTyXawMMX KoJieOAHUAX. BBIHYXICHHBIE MEXaHWYECKHE KOJICOAHUS.
Pe3onanc. BeiHy KIeHHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHMUs.
ITlepemenHbIii TOK. CHHYCOMAAIbHBI NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYJHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKECHUS.



Tpanchopmarop. I[IpomsBomcTBo, mnepenada u  MOTpeOJEeHUE DICKTPUUECKOW DHEPTHUHU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynapTypa wucnoiab3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.
TexHuyeckue ycCTpoilCTBa M NMPAKTUYECKOE NPUMEHEHHUE: 3JEKTPUUECKUN 3BOHOK, T'€HEepaTop
MEPEMEHHOT0 TOKa, TMHUU JJIEKTporepeay.

Jlemoncmpayuu:
HccnenoBanue napamMeTpoB KoJIeOATENbHON CHCTEMbI (NIPY>KUHHBIM WM MaTeMaTU4eCKUI
MasITHHK).
Hab6nronenue 3aryxaronmx Kojie0aHui.
HccnenoBaHue cBONCTB BIHYXICHHbBIX KOJI€OaHUH.
Hab6ntonenue pezonanca.
CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.
OcruorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HATPSDKEHUS OT BPEMEHHM ) AJIs DJIEKTPOMAarHUTHBIX
KOJICOAHUH.
Pe3onanc npu mocieqoBaTeIbHOM COEIMHEHUM PE3UCTOpa, KaTyIIKM WHIYKTUBHOCTH U
KOHJICHCATOPA.
Monenb TUHUY 3IIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomoi.
1.WccnenoBanue 3aBUCUMOCTH II€pUOJia MaJlbIX KojeOaHUM rpy3a Ha HUTU OT JUIMHBI HUTU U
Macchl Tpy3a.
2.VccnenoBanue nmepeMeHHOT0 TOKA B IIEMH U3 TOCIEeI0BATEIbHO COSAMHEHHBIX KOHICHCATOPA,
KaTyILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL
MexaHnyeckue BOJIHBI, yclIoBUs pactpocTpaHeHus. Ilepron. CkopocTs pacnpoCTpaHeHus u
JuiMHa BosiHbl. [lomepeuHble M mpojoibHBIE BOJHBL HWHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.
3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Boicota Tona. TemOp 3ByKa.
ONEKTPOMarHUTHBIE BOJIHBI. YCIOBUS W3IIyYEHUS DJJIEKTPOMAarHUTHBIX BOJH. B3anMmHas
opueHrtanus BekTopoB E, B, V B snexkrpomarauTHON BOJHE. CBOMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHE, IpeoMIIeHue, Mojsipu3anus, Aaudpaxaus, uHtepepeHuus. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.
[Tkana 31eKTpOMarHuTHBIX BOJIH. [IpMeHeHue 371eKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.
IIpuHIUITBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.
DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKaroUle cpebl.
TexHnueckue yCTpOHCTBa U MPAKTUYECKOE IPUMEHEHHME: MY3bIKaJIbHBIE WHCTPYMEHTHI,
yJIbTpa3ByKOBas JUArHOCTHKa B TEXHUKE U MEAMIMHE, panap, paguoONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu:
OO6pa3oBaHue U pacrpoOCTPaHEHHE ONEPEYHBIX U MPOJOIBHBIX BOJH.
Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.
Habmroienue oTpaskeHus U NpeioMIeHHs] MEXaHUUECKUX BOJIH.
Habmoienue nntepdepeHny 1 AMPpakiud MEXaHMYeCKUX BOJIH.
3BYKOBOH pE30HAHC.
HabmioneHnue cBsi3u rpOMKOCTH 3ByKa M BHICOTHI TOHA C aMILTUTYAON M YaCTOTOM KOJIeOaHHA.



HccnenoBanne CBOMCTB 3JEKTPOMAarHUTHBIX BOJH: OTPaKCHUE, MPEIOMIICHHUE, MOJISIpH3anus,
nudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa
I'eomeTpuyeckas ontuka. [IpsMonuHeiiHOe pacnpocTpaHeHUE CBETa B OJHOPOAHOM cpene. Jlyu
cBeta. TouyeuHblli HICTOYHHK CBETA.
OTtpaxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUi B TNIOCKOM 3epKalie.
[Ipenomnenue cBera. 3aKOHBI IpeOMIICHUSI cBeTa. AOCOJIOTHBIN IMOKa3areidb MPEeOMICHUS.
[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroi noaHoro BHyTPEHHETO OTPaXKEHHUS.
Hucniepcus ceera. CnoxkHbIi coctaB 6eoro csera. L{Ber.
Cobupatomnue U paccenBarIue JTUH3b. ToHKas TuH3a. DOKYCHOE PACcCTOSIHUE W ONTHYECKas
cuia ToHKoW JuH3BL [locTpoeHue n3o0pakeHUl B COOMpAIOUIMX U PACCEHBAIOMIMX JIMH3aX.
®opmysa TOHKOM JIMH3bL. Y BEJIUYEHHE, 1aBAEMOE JIMH3OM.
[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.
BonnoBast ontuka. MHTEepdepenius cBera. KorepeHTHbIE MCTOYHHKH. Y CIIOBHUS HAOIIOICHUS
MaKCHMyMOB 1 MUHUMYMOB B HUHTeP(EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.
Hudpaxknus ceera. [udpaxumonHas pemérka. YcinoBue HaOMIOAEHMS IVIABHBIX MaKCUMYMOB
P MaJICHUH MOHOXPOMAaTHYECKOTO CBETA Ha TU(PPAKIITMOHHYIO PEIIETKY.
[Tonspuszanus ceera.
TexHuyeckue yCTpoWCTBa W MPAKTHUYECKOE NPHUMEHEHHE: OuKH, Jyma, ¢oToamnmnapar,
MPOSKIIMOHHBIA ~ amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, JUPPAKIIHOHHAS
peméTKa, MOISAPOULI.

Llemoncmpayuu:
[TpstmonuHEtHOE paclpocTpaHeHne, OTpakeHHe U MperoMiieHue cBeta. OnTruueckue mprudopshl.
[TonHOE BHYTpeHHEE oTpaxkeHre. Moiesib CBETOBO/IA.
UccnenoBanue CBOMCTB N300pakeHU B JIMH3aX.
Mopenu MUKpPOCKOTIA, TEIECKONa.
Habmronenue natepdepeHnnu ceera.
Habmonenue nudpakiuu certa.
Habmronenue qucniepcuu certa.
[TomyyeHue cnekTpa ¢ HOMOLIBIO MPU3MBIL.
[Tomydenue ciekTpa ¢ MTOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmroienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomai:
1.M3mepenue mokaszarens IpeIoMIIeHUS CTEeKIIa.
2.WccnenoBanme cBOWCTB N300paKeHUI B TMH3AX.
3.HabmroieHre AuCIiepcuu CBeTa.

Pa3nes 6. OcHOBBI cielIHAJIBLHONH TEOPUH OTHOCHTEJIBHOCTH
['paHunbl TPUMEHUMOCTH KJacCM4eckoll MexaHuku. I[locTynaTel chenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: HMHBApPUAHTHOCTh MOJAYJSl CKOPOCTH CBE€Ta B BakyyMe, MPUHLUI
OTHOCUTEJIbHOCTH DWHIITEIHA.
OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH U COKPAILLIEHUE JITHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.



Paznen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonpl. Dopmyna [lnanka cBsizm 3HEpruud (PoToOHA C €ro 4acToTOM. DHEPrusi U HUMITYJIbC
dboToHa.
Otkpeitue u uccnenoBanue ¢orodddexra. OnbiTel A. I'. CromeroBa. 3akoHbl (HoTOdPPEKTa.
VYpaBuenue DitnmreiiHa g poroaddexra. «Kpacnas rpanuna» Gotorddexra.
JaBnenune cBera. OnbiTel [1. H. JIeOGenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHUYecKue yCTPOWCTBA H TPAKTHUECKOE NpHUMEHeHue: (oTodnemMeHt, (oTomaTIHK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu:
D010 eKT Ha YCTAaHOBKE C LIMHKOBOH MJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
Cseroauo.
Conneunas 6arapes.

Tema 2. Cmpoenue amoma
Mopuens aroma Tomcona. OnbiTel Pesepdopaa mo paccestauro o -gactuil. [ImanerapHas Mozenb
atoma. [loctynarel bopa. M3nyyenue u nornomnienre GOTOHOB MpHU MEPEXoje aromMa ¢ OJHOTO
YPOBHS 3HEpruu Ha Apyroi. Bunsl cnektpoB. CrieKTp ypOBHEH 3HEPIHHU aTOMa BOJOPOAA.
BonnoBeie cBolicTBa yactuu. Bosnbl ne bpoiinsa. KopyckynsipHO-BOJIHOBOM Ayaliu3M.
CHoOHTaHHOE U BBIHYKJIEHHOE U3Ty4YeHHUE.
TexHUYecKue ycTpocTBa M MPAKTUUECKOE TPUMEHEHHUE: CIIEKTPaIbHBIN aHAMHU3 (CIEKTPOCKOM),
Ja3ep, KBAaHTOBBI KOMITBIOTED.

Jlemoncmpayuu:
Mogens omnbita Pezepdopaa.
Ornpeznenenne JIMHBI BOJIHBI Jlazepa.
Habmtoienue nuHeRvaTbIX CIEKTPOB U3ITyUEHUSI.
Jlazep.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomai:
1.HabnroneHue TMHERYaToro CreKkTpa.

Tema 3. Amomnoe sa0po
OKCIIEPUMEHTHI, JTOKA3bIBAKOIINE CIIOKHOCTh CTpoeHus dAnpa. OTKpBITHE pPaguOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHuto cocraBa paauoakTUBHOrO u3nydeHus. CBoiicTBa anbda-,
6era-, raMMa-u3iIyueHus. BiusHue paguoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHAa W HelTpoHa. Hykmonnas momens sigpa [eitzenOGepra—lBanenko. 3apsn
anpa. MaccoBoe uucino sijpa. M30Tomnsl.
Anbda-pacnaa. ONEKTPOHHBIA M MO3UTPOHHBIA OeTa-pacnan. ['amma-usznmyueHue. 3akKoH
paZvoaKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegekT macchl sipa.
S nepusle peaknnu. [lenenue u CUHTE3 SAED.
Snepubiii peakrop. Tepmosnaepublil cunTe3. [Ipo0aeMbl U MEPCHEKTUBBI SJIEPHON SHEPTEeTHKH.
OKOJIOTUYECKHUE ACTIEKTHI SIAEPHON SHEPTEeTHKU.
DneMeHTapHbIe YacTUlbl. OTKPBITHE O3UTPOHA.



MeTop1 HaOIIOIEHUS U PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
@yHaaMeHTanbHbIe B3auMoeicTBus. EquHcTBO hr3nyeckoit KapTHHBI MUpA.
TexHUuUecKue yCTpOWCTBA M MPAKTHUYECKOE TNPUMEHEHHUE: J03UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHasi bomoOa.
Jlemoncmpayuu:
Cu€TYrK HOHUBHUPYIOIIUX YACTHII.
Yuenuueckuui sxcnepumenm, nabopamophvie pabomeot.
1.UccnenoBanue TpekoB yacTuil (1o roToBeiM potorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU
Ortansl pa3BUTHA acTpoHOMHUHU. [TpuKIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.
Bun 3Bé3anoro He6a. Co3Bes3nus, sipkue 3BE3/1bl, IUIAHETHI, UX BUAUMOE JIBH)KEHUE.
ConHeynas cucrtema.
Connue. ConHeuHas akTUBHOCTb. Mcrounuk sHepruu CosiHua M 3BE31. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU. JluarpaMma «CHEKTpaldbHBIM KJIacC — CBETUMOCTB». 3BE3bI TJIABHOU
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Uil 3BE31  TJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHBIE MPEACTABICHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTaImbl KU3HU 3BE3L.
Mneunsiii [lyts — nama 'anaktuxa. [lonoxkenue u nBmwxenue Connina B [Namaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE OIPHI B SAPAX TATAKTHK.
Bcenennas. Pacmupenue Beenennoit. 3akon Xa60ma. Paz6eranue ranaktuk. Teopust bosibiioro
B3pbIBA. PEIMKTOBOE M3IIy4YeHHE.
Macmrabnas crpykrypa Beenennoil. Meraranaktuka.
Hepeménnbie mpoOieMbl aCTPOHOMHH.

Yyenuueckue nabnrooenus:

Habmronennss HeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHMEM KOMITBIOTEPHBIX MPUJIOKEHUN AJs
onpeseNieHus] MOJIOKEHNsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3HS
CeBepHoro nomymapus u sipkue 3BE3/1bI.
HaGnronenus B teneckon JlyHsl, mianetr, Mneunoro IlyTu.

O0o0maroniee NoBTOpPeHUe

Ponp u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUYECKOW, COLMAIbHON U
THYECKON cdepax JesATETbHOCTH 4YeloBEeKa, pojib M MecTo (U3MKM M acCTPOHOMHMHU B
COBPEMEHHOM HayyHOW KapTHUHE MHpa, pOJb (uU3NYecKoil Teopud B (GOPMUPOBAHUU
MpeJICTaBICHUH 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 001IEM psIy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX IIPEACTABIEHUIN O IPUPOJIE.

MexnpeamMeTHblie CBSI3H

Uzydyenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocylecTBisieTcs ¢ Y4ETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meswcnpeomemmvie nowsmusi, CBA3aHHBIE C HM3Y4YEHHEM METO/OB HAy4YHOIO IMO3HAHMSA:
ABJIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3myeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYECKHEe (YHKIMU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX



IPOEKIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JEMEHTApHBIX (DYHKIHH,
NPU3HAKHA TOJ00HS TPEYTOJIbHUKOB, OTPEAeTICHNE TUIOMIAAN TUIOCKUX GUTyp U 00BEMa Tell.

buonoeusn: snextpuyeckue SBICHUS B JKMBOM Npupoze, KojeOaTenbHbIC IBIKEHUS B
JKUBOM NIPUPOJIE, ONTUYECKUE SIBICHUS B JKMBOM IPUPOJE, NCHCTBUE pajualiy Ha >KUBBIC
OpraHU3MBI.

Xumusa: CTpOCHME AaTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pEIETKH, CIIEKTPAJIbHBIN aHAIU3.

l'eoepaghus: marHUTHBIE TIOMIOCA 3€MJIM, 3aJIEKH MArHUTHBIX Pya, (POTOCHEMKA 3eMHOU
IIOBEPXHOCTH, NPEJCKA3aHNE 3eMIICTPSACECHUM.

Texnonozusn: TMHUM DJIEKTPOIIEpEnad, TE€HEPATOP IEPEMEHHOI0 TOKA, 2JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpUEMHHUK, TeIeBH30p, aHTeHHa, Tenedon, CBY-meus,
IIPOCKIIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA, COJIHEYHAas Oatapest



IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro mnpeamera «@usnka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECIICUUTh  JIOCTIDKCHHE  CIICAYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U IIPEJAMETHBIX 00Pa30BaTEeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JImaHOCTHBIE PE3yJbTaThl OCBOCHHUS y4eOHOro mpeamera «Du3nka» HOKHBI OTpaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaIOIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPECHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAlMii, MO3UTUBHBIX BHYTPEHHHUX
yOXKICHHUI, COOTBETCTBYIOUIUX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacumpeHe >KM3HEHHOTO OMbITa M OMbITa ACATEILHOCTH B IMPOIIECCE peaTnu3alMi OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHHOMN IEATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIIMTAHUS:

- cOPMUPOBAHHOCTh TPAXKAAHCKONW TMO3UIMU OOydYaromerocs Kak akKkTUBHOTO U
OTBETCTBEHHOI'O 4JIeHA POCCUICKOI0 OOIIECTBa;

- NMPUHATHE TPAJAUIMOHHBIX OOIICYCIIOBEYCCKUX T'YMAaHUCTHYCCKUX U JCMOKPATHYCCKHX
IIEHHOCTEM;

- TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpECax IPaKIAHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPABIICHUH B 00pa30BaTEIHLHOM OpraHU3aIlnu;

- YMEHHME B3aUMOJICHCTBOBATh C COLMAIBHBIMA HMHCTHUTYTaMHU B COOTBETCTBHHM C HX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

- TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM IS TEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS:

- ¢(hopMHPOBAHHOCTH POCCUICKON Ipa’kJaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA;

- IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHXEHHSIM POCCUHUCKHX
y4EHBIX B 007acTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

- chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO MMOBE/ICHNUS,

- CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B ICATEIHHOCTH YUEHOTO;

- OCO3HaHME JTUYHOTO BKJIAJa B IOCTPOEHUE YCTOMYUBOTO Oy IYIIIETO;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUS:

- OCTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYas SCTETUKY HAy4YHOIO TBOPUYECTBA,
npucyniero Gpusnveckoi Hayke;

5) TPy10BOT0 BOCIIMTAHMS

- WHTEpPEC K pa3IMYHbIM cdepam NnpodhecCHOHATHHON IeATEeIPHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, yMEHHE COBEpINaTh OCO3HAHHBIN BBHIOOp Oymymieit
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

- TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00JaCTH (PU3UKU HA
MPOTSYKEHUH BCEU KU3HU,

6) 3K0JI0OrM4eCcKOro0 BOCIIUTAHHUS:

- chopMHPOBAHHOCTH HKOJIOTHYECKON KYJIbTYpbI, OCO3HAHHE TJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



- IUIAaHUPOBAHUE U OCYILIECTBJICHUE JAEHCTBUH B OKPYKAIOIIEH Cpelle Ha OCHOBE 3HAHUSA
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

-pacIIMpeHUe OIbITAa JIEATEIBHOCTH OSKOJIOIMYECKOM HANpaBIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

- c(hOpPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

- OCO3HaHME LIEHHOCTHU HAyYHOU JIeATEIbHOCTH, TOTOBHOCTD B Ipoliecce U3ydeHus Hu3nKu
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITEIBHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBHS:
Bba3zoevie nocuueckue oeiicmeus:

- CaMOCTOSITEIPHO (hOPMYJIMPOBATh M AKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpuBaTh €&
BCECTOPOHHE;

- ONIPECIIATH LIEJIN ACATENHHOCTH, 3a/1aBaTh MapaMeTPhbl K KPUTEPHUH UX JOCTHIKCHUS,

- BBIBISATh 3aKOHOMEPHOCTH M TIPOTUBOPEYHMS B pPaccMaTPpUBAEMBIX (HU3HUYECKUX
SIBJICHUSX

- pa3pabaTpiBaTh IUIAaH pEIICHUsS MPOOJIEeMBI ¢ Y4ETOM aHalU3a HMMCIOIIUXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

- BHOCUTH KOPPEKTUBBHI B JACSITEIHHOCTb, OIICHMBATH COOTBETCTBUE PE3YJILTATOB IIEIISM,
OIICHUBATh PUCKHU MOCIIECACTBUI JESITEIILHOCTH;

- KOOPJAMHHPOBATH W BBINOJHATH PaOOTy B YCIOBUAX PEATbHOTO, BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

- pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3zoevie uccneoosamenvckue oelicmeust.

- BIJIQJIETh HAYYHON TEPMUHOJIOTHEH, KIIOUYEBHIMU TOHATHSIMU M METOJAaMU (U3HUECKOM
HayKH;

- BIIQJIETh HAaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKOM U MPOEKTHOMN NIeATEIHbHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJOB PEIIeHHs 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IUYHBIX METO/I0OB ITO3HAHMUS;

- BJAJIETh BUJAMHU JIEATEILHOCTH IO TOJYYEHUIO HOBOTO 3HAHMUSI, €r0 WHTEPIpETAIHH,
npeoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMUYHBIX YYE€OHBIX CUTYyallUsX, B TOM 4HCIE MpHU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH,

- BBIABISITh TPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTyaJU3UpPOBATh 3a/ady, BBIJIBUTATh
TUTIOTE3y €€ peIIeHHs, HaXOJUTh apryMEHTHI IS JI0Ka3aTelIbCTBA CBOUX YTBEP)KICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

- AHAJIM3UPOBATh IMOJYYEHHBIE B XOJE€ pEUIeHUs 3aJaud pPe3yJIbTaTbl, KPUTUYECKU
OIICHUBAThH X JJOCTOBEPHOCThH, MPOTHO3HPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

- CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIE 33a/1adyd B 00pa30BaTEbHON NEATEILHOCTH, B
TOM YHUCIIE TIPH U3yUEHUH (PU3UKU;

- TaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

- YMETb MePEHOCHUTH 3HaHUSI 1O (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEIEATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

- BBIZIBUTATh HOBBIC WJICH, TIPEIaraTh OPUTUHATBHBIC TIOXObl U PEIICHHS,



- CTaBUTH ITPOOJIEMBI U 3aa4H, JOITYCKAOIIHNE aTbTEePHATHBHBIC PEIICHHS.
Paboma c ungpopmavueii:

- BJIaJCTh HAaBbIKAMH IMOJIYUCHUA I/IH(l)OpMaLII/II/I (bHSI/I‘IeCKOFO COACPpIKaHHA U3 UCTOYHHUKOB
pPa3HBIX THIIOB, CAMOCTOSITENIEHO OCYIIECTBIATH MOWCK, AaHAJIN3, CHCTEMAaTH3alHUI0 |
UHTEPIIPETannio HHHOPMALIUH PA3ITHYHBIX BUIOB U (JOPM IpEICTAaBICHUS;

- OLIGHUBATh JIOCTOBEPHOCTH UH(OPMAIIHNH;

-UCII0JIb30BaTh CpCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B
peUICeHUN KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX M OpTaHM3alMOHHBIX 3a/ad C COOIIOJICHHEM
TpeOOBaHN SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECYpPCOCOCPEKEHHS, TPABOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM O€301acHOCTH;

- CcO3[aBaTh TEKCThl (PU3UYECKOTO COJEPKAHHMSA B PA3IMYHBIX (QopMarax ¢ y4ETOM
Ha3Ha4YeHUs HMHGOPMALMM W LEJIEBOH ayIAWTOPHM, BBIOMpas ONTUMAIbHYIO  (QOpMY
IPE/ICTaBICHUS I BU3YaJIH3aLlUH.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbI€ el cTBUA:

- OCYILIECTBIISATH OOLIEHUE Ha YPOKax (PU3MKU M BO BHE-YPOUYHOMH JEATEILHOCTH;

- pacrmo3HaBaTh MPEINOCHUIKH KOH(IMKTHBIX CUTYyalluii U cMAr4aTh KOH(IUKTHL;

- pa3BEéPHYTO M JIOTUYHO M3JIaraTb CBOIO TOUYKY 3PEHHS C HCIIOJIB30BAHHEM S3BIKOBBIX
CPEJCTB;

- HOHUMATh U MCIIOJIb30BaTh IPEUMYIIECTBa KOMAaH/IHON M MHIUBH Iy albHON paboThI;

- BEIOMpATh TEMAaTHUKy W METOJbI COBMECTHBIX JICHCTBUI, ¢ yU4ETOM OOLIMX MHTEPECOB H
BO3MOXKHOCTEH Ka)KJJOr0 WieHa KOJUIEKTUBA,

- HIpUHUMATb LCIU COBMECTHOM ACATCIIBHOCTH, OPraHMU30BbIBATH W KOOPAHWHUPOBATH
NefcTBUsL MO €€ MOCTH)KEHHUIO: COCTaBJIATh IJIaH JEHCTBUH, pacmpenensiTh poiau C Y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThl;

- OICHMBATb KAa4C€CTBO CBOCTO BKJIaZlda U KAXKAOT0 YUaCTHUKA KOMaH/IbI B 06HII/H\/Jl pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

- TpeasaraTh HOBBIE MPOEKTHI, OLIEHWBATh WU C MO3ULUU HOBHU3HBI, OPUTUHAIBHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

- OCYHICCTBJIATH IMO3UTHBHOC CTPATECIMYCCKOC IMOBCACHUC B Pa3JIMYHBIX CUTyalUsX,
MMPOSBJIATE TBOPYECTBO U B006pa)K€HI/I€, OLITH WHHUIIMATHBHBIM.

PeryasiTuBHBIC YHUBepcaJbHbIe y4eOHbIE 1eiICTBHA
Camoopzanuzayusa:

- CaMOCTOSITEIbHO OCYIIECTBIISATh MO3HABATENIbHYIO AESITEIbHOCTh B 00JACTH (PU3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/IauH;

- CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEIICHUs PACYETHBIX M KAauE€CTBEHHBIX 3a7ady, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOLIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;

- 1aBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

- pacHUIMpATh paMKH y4eOHOT0 IpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTeHUN;

- JIeTIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

- OLICHUBATh NIPHOOPETEHHBIN OTIBIT;

- crmocoOcTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO HPYIUIUH B OO0JIACTH (PHU3HKH,
MTOCTOSTHHO TTOBBIIIIATh CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHbD.



CamoKormponb, IMOUUOHAIbHBLIL UHINENTEKM:

- J1aBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIBHOCTDb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIAM;

-BJIa/IETh HaBBbIKAMU II03HABATEJILHON PeQIIEKCUU KaK OCO3HAHMsI COBEPLIAEMBIX JIEHCTBHUM
Y MBICJIMTEIIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

- UCTIOJIH30BATh MPUEMBI peIIeKCUH IS OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PEIICHHUS;

- YMETb OLICHUBATh PUCKHU U CBOCBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKECHUIO;

- IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIIU3€E PE3YIIbTAaTOB ACATCIBHOCTH;

- IPUHUMATH ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

- IPUHAMATh MOTHUBBI U aPTyMEHTBI IPYTUX IIPU AHAIU3E PE3yJIbTaTOB ACSATCIBHOCTH;

-IPU3HABATh CBOE MPABO M MPABO JIPYTHX HA OIIUOKH.

B mporiecce HOCTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MIPOTPAMMBI IO (PU3KKE LIS
YPOBHSI CpeHEro o0mIero 00pa3oBaHUs Y OOYUAIOLIUXCS COBEPULEHCINEYEMCS IMOYUOHATbHBIIL
UHMeNIeKm, npeonoaazalowull ChopmMupo8aHHOCb:

- CaMOCO3HAHHWs, BKIIOYAMOLIETO CIOCOOHOCTh TOHUMATh CBOE 3MOIHMOHAIBHOEC
COCTOSIHHE, BHJCTh HAIPABICHUS PA3BUTUS COOCTBEHHOW AMOLMOHAJIBHOW Ccdepbl, ObITh
yYBEpEeHHBIM B ce0e;

- CaMOpETyJIMPOBaHMs,  BKIIOYAIONIETO  CAMOKOHTpPOJb, YMCHHE  HPUHHMAThH
OTBETCTBEHHOCTh 3a CBOE TIIOBEJCHHE, CIIOCOOHOCTh aJalTHPOBAThCS K HMOIMOHAIBHBIM
U3MEHCHUSIM 1 POSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHMBALIMH, BKJIOYAOIIECH CTPEMJICHHE K JOCTH)KCHMIO LIEJIU U YCIEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHHUC ﬂeﬁCTBOBaTB UCXods U3 CBOUX BO3MO)KHOCTGI7I;

- OMIIaTHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh AMOIMOHATIBHOE COCTOSHHE JPYTHX,
YUUTHIBATH €TO P OCYIIECTBICHUH OOIIEHHS, CIIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHHIO;

- COIIMAaJIbHBIX HAaBBIKOB, BKIIFOUYAIOIIINUX CHOCOOHOCTD BBICTPAMBATh OTHOLWICHUSA C JPYTHUMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

IMPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pPe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

- IGMOHCTPHUPOBATH HAa MPUMEPAX POJib U MeCTO (GU3MKU B (POPMUPOBAHUH COBPEMEHHOM
HAay4yHOW KapTUHBI MHpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JIeITEILHOCTH JIIOACH;

- YUWTHIBaTh I'PAHULIBI NMPUMEHEHHS HU3YUYEHHBIX (PU3MUECKHX MOJeNel: MaTepuaibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOTIOTHO TBEPIOE TEJNO, MACANBHBIM Tra3, MOJENH
CTPOEHMS Ta30B, )KMJIKOCTEN M TBEPABIX TEJ, TOUCUYHBINA DJIEKTPUUYECKHUH 3aps] NpU pEIICHUU
buznyeckux 3aaay;

- pacrio3HaBaTh (U3UYECKHE SIBJICHUS (IIPOIECCHI) U OOBSACHATH MX HA OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMHKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE IMaJeHue Tell,
JIBIDKCHHE TIO OKPYXXHOCTH, WHEpIHs, B3aumojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUuuU
(oxJ1aXk/1€eHNN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHUE, KOHAECH CALMS, NIABJICHUE, KPUCTAILIIN3aLus,



KUIIEHHE, BIAYXKHOCTh BO3/yXa, MOBBIIICHUE JABJIECHUS Ta3a IpPU €ro HarpeBaHWU B 3aKPBITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B HM30IpoLeccax, 3JEKTpU3alus Tell,
B3aUMOJICHCTBUE 3aps10B;

- ONMCHIBATh MEXAHUUYECKOE JBM)KEHUE, UCTONb3Ysl (PU3NUYECKUE BEJIWYMHBI: KOOpAMHATA,
IyTh, IEpEMEIICHUEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMITYJbC Teja, KMHEeTHYeCcKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTH;, IMpHU
ONMHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MYECKUN CMBICH HCIOJIB3YEMbIX BEJIHYWH, HX
0003HaUeHMsI U €JUHULIBI, HAXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIHUUUHY
C IpyI'MMU BEJIMYMHAMY;

- ONMCHIBaTh M3YyYEHHbIE TEIUIOBBIE CBOMCTBA TEJ M TEIUJIOBBIE SIBICHUS, HCIOJIB3YS
¢u3nueckue BENWYHMHBL: JABJICHHWE Tasza, TEeMIIeparypa, CpenHss KUHETHYECKas DSHEprus
XA0THUYECKOTO JIBM)KEHUSI MOJIEKYJ, CpPEJAHEKBAJIpaTU4HAs CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasa, Ko3(pGUIMEHT MOJE3HOro JIEHCTBUS TEIIOBOIO
JIBUTATEIIS; IPU OTIMCAHUH MIPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3yEMbIX BEITHYHH,
uX OOO3HAYCHHS W EIMHMIBL, HAXOJUTHh (HOPMYIBI, CBA3BIBAIOUINE MAHHYIO (DHU3HYECKYIO
BEJIMYMHY C JJPyTUMU BEJIUUMHAM;

- OIUCBIBATh U3YUEHHbIE HJICKTPUUYECKHE CBOMCTBA BELIECTBA M DJICKTPUUYECKUE SBICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HAnpsDKEHHOCTh  TOJIS,, IOTEHLMAJN, pPa3HOCTb IOTEHLUAJIOB; IMPU OIUCAHUM IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIOJIb3YEMbIX BEIMYMH, UX OO0O3HAueHWs W EAUHUIIBL;
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BEJTMUUHAMY;

- aHATM3WPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, MCIONB3YS (PU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenusd, |, |l u Ill 3akonsr HbroTOHa, 3aK0oH coxpaHeHuUs
MEXaHUUECKOW PHEPIUH, 3aKOH COXPAHEHUs MMITYJIbCa, IPUHIUI CYNEPIO3ULMH CHJI, TPUHLIUI
paBHOIIPaBUSl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETHUUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpPEJHEH KHWHETUYECKOW HHEPrHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MepBbIi 3aKOH TEPMOAMHAMMKH, 3aKOH COXpaHEHUS
ANIEKTPUUYECKOrO 3apsijia, 3akoH KylloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYJIHPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOe BhIpayKEHUE U YCIOBUS (TPpaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

- OOBSACHATH OCHOBHBIE TNPUHIUIBI JEHCTBUS MallliH, OPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3anuyaTh yCIOBUS UX O€30MMaCHOTO UCIIOIb30BaHUS B IOBCEHEBHON KU3HU;

- BBINOJIHATH SKCHEPUMEHTHI MO HMCCIENIO0BaHUIO (U3NYECKUX SIBICHUH M HPOLECCOB C
UCMOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, mpu 3ToM  (HOPMYIHPOBATH
npobnemMy/3aady W TUMOTE3y y4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPeJI0KEHHOT0 000PY0BaHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBO/IBI;

- OCYLIECTBJIATH NpsSMblE U KOCBEHHBbIE M3MEpEHUs (PU3NYECKHX BEIMYUH, NMPH ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO M3MEPEHUsT M HCHOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPENIHOCTEN U3MEPEHU;

- HCCIIeZIOBaTh 3aBUCUMOCTH MEXIy (GU3MUECKUMU BEJIMYMHAMHM C HCIOJb30BaHUEM
OpSAMBIX HU3MEPEHUH, MpH OSTOM KOHCTPYHPOBAaTh YCTaHOBKY, (PUKCHpPOBaTh pe3yJbTaThl
MOJYYEHHOM 3aBUCHUMOCTU (PU3MYECKHX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JIEIaTh BHIBOABI
0 pe3yJIbTaTaM HCCIIEOBAHNUS;

- coOmrofaTh npaBwiIa 0€30MacHOr0 TpyAa IpHU MPOBEACHUH MCCIENOBAaHUN B paMKax
y4eOHOTO JKCIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOpHOTo 000PYIOBAHUS;



- pemarth pacyéTHBIE 3aJaddl C SBHO 3aJaHHOW (PU3NYECKOW MOJIENBIO, HCIIONB3YS
¢u3nveckre 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4d BHIOMPATh (PU3NUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE IS €€ pEelIeHHS,
IPOBONTH PACUYETHI M OLIEHUBATH PEAIbHOCTD ITOyYSHHOTO 3HAUYCHHS (PM3MUECKOI BETMIHMHBL;

- pemaTh KayecTBEHHBIEC 3a/1a4M: BHICTPAWBATh JIOTMYECKH HENPOTUBOPECUYHMBYIO LETIOYKY
paccyXKIeHHU C ONIOPO Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHHUS;

- HCIOJIb30BaTh IpU PCIICHHUU y‘Ie6HBIX 3aga4 COBpPCMCHHBLIC I/IH(I)OpMaL[I/IOHHBIC
TEXHOJIOTUHU JUISl TOWUCKA, CTPYKTYPHPOBAHHS, MHTEPIPETAMHM M NPEACTABICHUS y4eOHOW U
HAy4HO-TIONYJISIPHOM HMH(OpManuy, MOJXYYEHHOHM W3 pa3IM4HBIX HCTOYHHKOB, KPHTHYECKH
aHAJIM3UPOBAThH NOTy4aeMyI0 HH(OPMAIHIO;

- IPUBOANUTH MPUMEPHI BKJIA/1a POCCUNCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BSICHEHHE TTPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

- WCIOJNB30BaTh TEOPETHYECKHE 3HaHHWsS 10 (HU3MKE B ITOBCEAHEBHOM JKHU3HU IS
oOecnieueHus 6€301acCHOCTH MpU 00pallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHs 3J0POBbS U COOIIOIEHHS HOPM SKOJIOTHYECKOT0 TIOBEICHUS B OKPY KaloIeil cpere;

- paboTaTth B TPYNIE C BBHITOJHEHUEM DPA3IMYHBIX COLMAIBHBIX POJICH, IIaHUPOBATH
paboTy TPYHIBI, PAaMOHAIBHO pacIpelessTh OOSI3aHHOCTH W IUIAHUPOBATH JESATEIBHOCTH B
HCCTAHJAPTHBIX CUTyalUAX, aACKBATHO OLICHMWBATHL BKJIAJ KaXXAOTO M3 YYACTHHUKOB I'DYIIILI B
peleHne paccMaTpuBaeMoil MpOOIEMBI.

K xonny oOydenus B 11 kjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy O0YHAIOIINXCSI YMEHUI:

- IEMOHCTPHPOBATH HA MPUMEPAX POJIb U MECTO (U3MKU B (POPMHUPOBAHUH COBPEMEHHOM
HAYyYHOW KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHHUKH U TEXHOJIOTHH, B MPAKTUYECKOU
NeSITebHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUPA;

- YYHTHIBATh TPAHUIBI TNPUMEHEHHS W3yYEHHBIX (HU3MUECKUX MOJAETCH: TOYCUHBIH
DIIEKTPUUYECKUI 3apsi, JIyd CBeTa, TOYCUHBIM HWCTOYHHMK CBETa, sJACpHAs MOJEIbh aTroMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO si/ipa IIPU peLIeHUH (GU3NUECKUX 3a/1a4;

- pacno3HaBaTh (U3NYECKHUE SBJICHUS (TIPOLECCH) U OOBACHATH MX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTH, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JCWCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAsS
UHAYKIUS, JAEHCTBHE MAarHUTHOTO IMOJIi Ha IPOBOJHUK C TOKOM W JBHXKYIIMHCS 3apsj,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, wuHTepdepeHus, Iudpaknus W TOJSApU3alus CBETa, IHCIEPCHS CBETa,
dotoanexkrpuuecknii 3¢pdexT (PororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaliOAKTUBHOCTD;

- ONUCHIBATh M3yUYCHHbIE CBOMCTBA BELIECTBA (JIEKTPHUUECKUE, MATHUTHBIE, ONITHYECKHE,
AIIEKTPHUYECKYIO TIPOBOJMMOCTD Pa3IMYHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIECCHI),
UCTIONB3Ysl (U3NYECKHE BEIUYMHBL: DIIEKTPHUYSCKHH 3apsii, CHJa TOKa, OJIEKTPUYECKOe
HaInpsHKeHUe, SJEKTPUUYECKOe CONPOTUBIICHNE, pa3HOCTh MOTEHIIMAJIOB, JIEKTPOABIKYIIAst CUIIa,
paboTa TOKa, MHIYKIMS MarHUTHOrO Mouisd, cwia Amnepa, cuina JlopeHia, MHIYKTHBHOCTb
KaTYyIIK{, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHUTHOTO TIOJEW, TMEepHOJA W YacToTa KoyieOaHWid B
KOJIeOATEThHOM KOHTYpE, 3apsil U CHjIa TOKa B TPOIECCE TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHME M OINTHYECKas CWJa JIMH3bI, MPU OMHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIWYMH, WX O0003HAueHUs W EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUMHY C JPYTUMU BETUYUHAMU;



- ONUCHIBATh M3y4YEHHBbIE KBAHTOBBIC SBJICHHS U IPOLECCHI, UCHOIB3YS (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
uMIyibc (OTOHA, TEPHOJ IMOJypaclaga, IHEPIus CBSI3M AaTOMHBIX sIE€p, HpPU OMUCAHUHU
MPAaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONb3yeMbIX BEIMYMH, WX OOO3HAYEHUS U
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE NAHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMUUHBI;

- aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SIBICHUS, UCHOJB3YS (PU3NYECKHE 3aKOHBI H
OpUHUMIBL: 3aKk0oH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO M MapajluIeJbHOIO COEJUHEHUs
MPOBOJHUKOB, 3akOoH JDkoyns—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM  MHIAYKUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHHEe OHWHITEWHAa s GoTodddeKTa, 3aKOH COXPAHEHUS JHEPruH, 3aKOH
COXpaHEHHUs MMIIYJIbCa, 3aKOH COXPAaHEHHUs DIIEKTPUYECKOro 3apsfa, 3aKOH COXPaHEHUS
MacCcOBOI'O 4YMCIA, MOCTYyJaThl bopa, 3aKOH pajMOaKTUBHOIO pacmnajaa, MpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAKEHHUE W YCIOBHUS (TPaHHUIIBL,
o0yacTu) IpPUMEHUMOCTH;

- OINpENENATh HAIlPaBJIECHUE BEKTOPAa MHAYKIMM MAarHUTHOTO IOJIA IMPOBOAHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

- CTPOUTH U OIUCHIBATh U300paKEHUE, CO3]aBAEMOE IIOCKUM 3€pKaJIOM, TOHKOM JIMH301;

- BBIMIOJIHATH AKCHEPUMEHTHI O HCCIEIOBAHUI0 (U3NYECKHUX SIBICHUHA M TPOIECCOB C
UCIONIb30BAaHWEM TPAMBIX U  KOCBEHHBIX H3MEpEHUil: Tmpu 3TOM  (POpMYIHUpPOBATH
npobiieMy/3amadyy W TUNOTE3y Y4Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BHIBOKI;

- OCYILECTBJIATh MpPSIMbIE M KOCBEHHBIE HM3MEPEHUsS (U3NYECKUX BEIMYUH, HPU ITOM
BBIOMpaATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIBl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

- HCCIEN0BaTh 3aBUCHUMOCTH (DU3MUECKUX BEIMYMH C HCIIOJIb30BAHUEM MPSAMBIX
U3MEpPEHUIl: IpU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHUpPOBATH pe3yJbTaThl MOIYYEHHOMU
3aBUCUMOCTH (HU3MYECKUX BEIMYMH B BHUAE Tabmui u rpadukoB, AenaTh BBIBOABI IO
pe3yiabTaTaM UCCIEI0BaHHUS;

- coOmrofarh npaBuwiia 0€30MacHOrO TpyAa HpHU MPOBEIECHUH MCCIENOBAaHUN B paMKax
y4eOHOr0 JKCIIEpUMEHTa, Y4eOHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1aOOpPaTOpHOro 000pYyI0BAHUS;

- pemaTh pacy€THBIE 3a/Ja4dl C SIBHO 3aJaHHOM (DM3MUECKON MOMENbl0, HUCIOIb3YS
¢buznyeckue 3aKOHbl M MPUHIIUIIBI, HA OCHOBE aHaJlM3a YCJIOBHS 3a/1a4d BHIOMPATh (PU3NYECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIWMBbIE s €€ pelleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEATbHOCTD MOYICHHOTO 3HAYCHUS (PU3NUECKO BETHUNHBI,

- pelaTh KaueCTBEHHBIE 33J1a4i: BBICTPAWBATH JIOTUYECKH HEMPOTHUBOPEUUBYIO IETIOUYKY
PacCyXJIEHUI ¢ ONOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUYECKHUE SIBIICHUS,

- HUCIOJNB30BaTh MpU pEHIeHHH Y4eOHBIX 3aJad COBpPEMEHHble HWH(OpPMalOHHbIE
TEXHOJOTHH ISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIMU W TPEACTaBICHHUS Y4eOHOU W
HAYYHO-TIOMYJSPHONH HH(POpPMAIUH, TOJYYCHHOH W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

- OOBSCHATH TPUHIMUIBI JEUCTBHS MAIlMH, NPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pas3nnyaTth yciaoBUs UX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KHU3HM,

- IPUBOJIUTH PUMEPHI BKIIaJa POCCUNUCKHUX U 3apYyOCKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE
HAyKH, B 00bSICHEHHE IIPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



- HCIIONIb30BaTh TEOPETHYECKHWE 3HaHUS TO (HU3MKE B TOBCEIHCBHON IKM3HH LIS
obecrieyeHns 6€30MACHOCTH MPH OOpaIeHUH ¢ MPHOOpAMH U TEXHUYECKUMHU YCTPOMCTBAMHU, IS
COXpaHEHHS 3JI0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO IMOBEICHUS B OKPYXKAOIIEeH cpere;

- paboTarh B TpyMIe C BBHIMOJHEHUEM Pa3IMYHBIX COIHMAJIBHBIX POJICH, TIAHUPOBATH
paboTy TpymIbl, palMOHAIBLHO PACHPENCNATh OOSM3aHHOCTH W IUIAHHUPOBATH JESITEIHHOCTH B
HECTAaHAAPTHBIX CUTYallMsiX, aJeKBAaTHO OLCHHMBATH BKJAJ KaXKIOTO W3 YYAaCTHUKOB TPYIIHI B
pelIeHne paccMaTpUBaeMOi POOIIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

KoanuyecTBo 9acoB

HaunmenoBaHnue
Ne

pa3/iesioB u TeM
n/n

NMPOrpaMmbl

Bcero

KonTpoabn
ble padoThI

IIpakTHuec
KHe
padoThI

DJIeKTpOHHBIE (U (POBHIE)
o0pa3oBaTe/IbHbIe pecypchl

Cas13b ¢ paboueii nporpamMmoii
BOCIINTAHUS (LeJIeBble OPHEHTHPBI
pe3yJ1bTaTOB B BOCHUTAHUM, PAa3BUTHH
JIMYHOCTH 00y4YaIOLIUXCS)

Paznea 1. PU3UKA U ME

du3rKa 1 METOABI
11 HAYYIHOTO
TO3HAHHS

TOJAbI HAYYHOI'O ITIO3HAHMUSI ( 2 yaca)

bubnnorexa [JOK
https://m.edsoo.ru/7f41bf72

Poccuiickas snekTpoHHas mKoJa
https://resh.edu.ru/subject/lesson/5894/start/
90071/

DopMHUPOBAHUE THYHOCTH, PA36UBAIOULET
U npuMeHsiioujeli HagblKUu HAOIOO0eHUs,
HAKONNEHUsL U CUCeMAamu3ayu
cucmemMamu3ayuu Yaxkmos, 0CMblCi1eHUs
OnvIMa 8 eCMecmeenHO-Hay4HoU obracmu
NO3HAHUSL, UCCIEO08AMETLCKOU
OessmenbHOCH.

Paznen 2. MEXAHHUKA (18 uacos)

2.1 Kunemarnka

2.2 Junamuka
3aKoHBI

2.3 COXpaHeHHs B
MEXaHUKE

bubnnorexa [JOK
https://m.edsoo.ru/7f41bf72

Romnnexmus LOP. Onpenenenus u
HpI/IMepLII MCXAaHHYCCKOC JIBUXCHUC,
TPaeKTopusl, MyTh, pABHOMEPHOE U
HepaBHOMEpHOE ABMKeHUE. Buaeo,3.5 MuH.
http://schoolcollection.eu/ -
Bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/2756/mai

n/

WuTepakTHBHBIA MaTepHal (CHila TSKECTH
Ha pa3HbIX Tenax CONHEYHON CUCTEMBI).
ITpumeps! neifcTBus cui, BUAEO 4 MUH.
Bbubnuoreka [IOK
https://m.edso00.ru/7f41bf72

OcHOBHas 4acTb

[IpoaomKuTh BOCIUTAHUE KYAbHLYDbL
300p08bA U IMOYUOHATLHOZO
Onazonosyuus depes3 CoON0IeHNE Ha
ypoKax (h)M3UKH MPaBUI JTUIHOHU U
00I11IeCTBEHHOM 0€30MacHOCTH, B TOM
gricie 0e30MacHOTO MOBEICHUS B
HHPOPMALIMOHHON Cpeie.

[TpuBieueHre BHUMaHNUS 00YYarOIMXCSl K
LEHHOCTHOMY aCIeKTy M3y4aeMbIX

Ha ypOKax sIBJICHHUH, [UIs TIPOJAOJIKEHHS
OCMBICTIEHUA UEHHOCHU HAYYHOZ0
RO3HAHUA UCNONb30BAHUS HABBIKOG
KPUMU1eCKO20 MbIULLeHUsl, ONpedeNeHUs
00CmMOBepHOIL HAYYHOU UHGOpMAYUU U
KPUMUKU AHMUHAYYHBIX NPeOCmaseHul.



https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://m.edsoo.ru/7f41bf72
http://schoolcollection.eu/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/2756/main/
https://resh.edu.ru/subject/lesson/2756/main/
https://m.edsoo.ru/7f41bf72

https://resh.edu.ru/subject/lesson/5895/mai
n/138343/

POCCHﬁCKaﬂ QJICKTpOHHAs MIKOJIa
https://resh.edu.ru/subject/lesson/4720/start/270
767/

Pazgen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJIANHAMMUKA (24 yaca)

3.1

3.2

3.3

OCHOBBI
MOJICKYJISIPHO-
KHHCTHYECKOU
TEOpHUH

OCHOBBI
TEPMOJAUHAMUKH

ArperaTtHbie
COCTOSTHUS
BeIlleCTBA.
®dazoBbie
epexo bl

10

Bbubnnorexa [JOK
https://m.edsoo.ru/7f41bf72

W HTepakTUBHBINA MaTepUa
https://resh.edu.ru/subject/lesson/2595/add
itional/

POII
https://resh.edu.ru/subject/lesson/6291/s

tart/15491/

bubaroreka [TOK
https://m.edsoo.ru/7f41bf72

POII
https://resh.edu.ru/subject/lesson/4723/star
t/15578/

TpeHupoBOUHbIE 3aJaHUs
https://resh.edu.ru/subject/lesson/2595/trai
n/#206977

bubnnorexa [JOK
https://m.edsoo.ru/7f41bf72

POII
https://resh.edu.ru/subject/lesson/3741/star
t/78608/

OcHOBHasI 4acThb
https://resh.edu.ru/subject/lesson/2594/mai
n/

OcHoBHas 4yacTh_Ha 2.24 MUH,;
3.50https://resh.edu.ru/subject/lesson/2989
[main/

[TpuBnedeHre BHUMAHUS 00YYarOIHXCS K
[ICHHOCTHOMY aCIICKTy U3y4acMbIX

Ha YpOKaXx sIBJICHUH, VIS TPOT0JIKCHUS
(hOPMHUPOBAHUS HOZHABAMENLHBIX
UHMEPECO8 6 PAZHLIX NPEOMENMHbIX
0baaCmAX ¢ YUEMOM CE0UX UHMEPECOs,
cnocobrocmetl, 00CMuICeHU.

N3zyuyenne npuHOMna paboThl pa3InIHbIX
puOOPOB M MEXAaHU3MOB, YTO TIOMOXKET
MIPOAOIIKHUTE IKOI02UYECKOE
eéocnumanue npumenenue 3HaHul
ecmecmeeHHbIX HAYK 0I5l pa3yMHOZ20,
bepedcnu6o20 npupooonoIb308aHUs 6
obImy, 00WeCcmeenHOM NPOCMPAHCHEe.

Crioco0CTBOBATH BOCTIUTAHUIO YEHHOCHIU
HAYYHO20 NO3HAHUA YEPE3 CO3/IaHUE
poGhOPHUECHTAIIMOHHO 3HAYMMBIX
MPOOJIEMHBIX CUTYaIIUH ISl PEIISHUS
KOTOPBIX HEOOXOIUMO NpUMEHSMb
HABbIKU HAOII00eHUsl, HAKONEHUS. U
cucmemamusayuu hakmoa.

Pazgen 4. 9JIEKTPOJUHAMMUKA (22 yaca)

4.1

DNeKTpoCTaTUKA

10

bubaunorexa [JOK

[Toxbop



https://resh.edu.ru/subject/lesson/5895/main/138343/
https://resh.edu.ru/subject/lesson/5895/main/138343/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/2595/additional/
https://resh.edu.ru/subject/lesson/2595/additional/
https://resh.edu.ru/subject/lesson/6291/start/15491/
https://resh.edu.ru/subject/lesson/6291/start/15491/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/2595/train/#206977
https://resh.edu.ru/subject/lesson/2595/train/#206977
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/2594/main/
https://resh.edu.ru/subject/lesson/2594/main/
https://resh.edu.ru/subject/lesson/2989/main/
https://resh.edu.ru/subject/lesson/2989/main/

https://m.edsoo.ru/7f41bf72
Komnexuus IIOP
http://school-collection.edu.ru/ ;

https://edsoo.ru/

PaLU
https://resh.edu.ru/subject/lesson/5899/s

tart/48723/

bubanorexa [JOK
https://m.edsoo.ru/7f41bf72
bank 3a1anuii mo GpyHKIUOHAIEHON

l“paMOTHOCTI/I.
http://skiv.instrao.ru/support/demonstratsio

nnye-materialya/

PO (Poccwuiickast 3ieKTPOHHAS IKOJIA)
https://resh.edu.ru/subject/lesson/5901/

COOTBETCTBYIOIINX TEKCTOB AJISI YTCHUS,
3a7a4 JyIsl peLIeHus], IPOOJIEeMHBIX
CUTyalun

JUIS IPOOJIKECHUS OCMbICTIEHUA
UEHHOCIMU HAYYHO20 NO3HAHUA:
(OPMUPOBAHUS HAGHIKOE KDUMUYECKO2O0
MbIUIEH U, ONPedesIeHUsl 00CHO8EPHO
HayuHOU UHoOpMayuu u KpumMuKu
AHMUHAYYHBIX NPeOCmasieHuil.

DopMHUpOBaHUE TUYHOCTH, 00JIaTAIOMICH
MIPEICTABICHUEM O COBPEMEHHOU HAYYHOU
Kapmune Mupa, 00CMUICeHUSX HAYKU U
MEXHUKU, ap2YMEHMUPOBAHHO
sbipadicaroujeli NOHUMAHUE 3HAYeHUs.
HAYKU 8 JICUBHU POCCULICKO20 00Wecmad,
obecneuenuu e2o besonacnocmu,
2YMAHUMAPHOM, COYUATLHO-
aKoHOMU1eckom pazeumuu Poccuu.

TlocTosiHHbIN start/

42 JNEKTPUYECKUI 12 - WHunuupoBaHue U NOoAAEpKKa IPyNIIOBOM
Tok. Toxu B HCCIIEIOBATEIILCKON AEATEIIEHOCTH
Pa3NIUYHBIX Cpefax obyuaromuxcs (paboTa B mapax u

rpyIIax)
BO BpEMSI BHITTOJHEHUS, B TOM YHCIIE U
71ab0paTOPHBIX PabOT, ISl BOCTIMTAHUS
UEeHHOCU HAYYHO20 NOZHAHUA TEPE3
co3zaue 1pOo(OPHEHTAMOHHO
3HAYUMBIX MPOOJIEMHBIX CHUTYAIHH AJIsT
peLIeHuUs] KOTOPBIX HEOOXOANMO
npuMeHsAmb HaABbIKU HAOII00eHUs,
HAKONNEHUs U CUCEMAMU3AYUY Pakmos.

PesepBHOe Bpemst 2

OBILIEE KOJIMYECTBO

YACOB I10 68

[MTPOI'PAMME



https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://m.edsoo.ru/7f41bf72
http://skiv.instrao.ru/support/demonstratsionnye-materialya/
http://skiv.instrao.ru/support/demonstratsionnye-materialya/

11 KJIACC

KoaunyecTBo yacoB

HaunmenoBaHnue

B PAa3esioB M TeM
n/n Bcero

nporpaMMbI paﬁoTbl

KonTtposabHbie

IIpakTnuyeckue
padoThI

JuekTpoHHble (IM(pPoBLIE) 06pa3oBaTeIbHbIE
pecypchl

Css13b ¢ paboueii mporpamMmoii
BOCNIMTAHUS (1IeJIeBbIe
OpPHEHTHPHI Pe3yJIbTATOB B
BOCIIMTAHUH, PA3BUTHH
JIMYHOCTHU 00y4aIOLIHUXCH)

Paznen 1. JJJEKTPOINHAMMKA (11 yacos)

MarautHoe 10J1€e.

11 DNeKTpOMarHUTHAS 11 1

WHITYKIIS

Pazgen 2. KOJIEBAHUS U BOJIHBI (24 yaca)

bubnunoreka ITOK https://m.edsoo.ru/7f41c97¢

Poccuiickas 371eKTpoHHAs IIKOJIA
https://resh.edu.ru/subject/lesson/3806/start/46748/

Poccuiickas sneKTpoHHas HIKOJIa
https://resh.edu.ru/subject/lesson/4908/start/96375/

WHunuupoBaHue U NoAAEpKKa
IPYIIIOBOM MCCIIEA0BATEIbCKON
JIESITEIbHOCTH 00YYaroIuXcst
(pabora B mapax u rpyrmnnax)

BO BpPEMs BBIIIOJHEHUS], B TOM
qrcie U JJabopaTopHBIX padoT,
JUTSL BOCIIHTaHUS

YEeHHOCIMU HAYYHO20 NO3HAHUA
gepes3 Co3aHue
poQOpUEHTAIMOHHO 3HAYNMBIX
NpoOJIEMHBIX CUTYaluit 1J1st
peLIeHUs] KOTOPBIX HEOOXOANMO
npuMeHAmb HABbIKU HAOII00eHUs,
HAKONJIeHUs U CUCTeMamu3ayuu
gaxmos.

Mexanunueckue u
21 31EeKTPOMarHUTHbBIE 9
KosreOaHus

bubaunorexa I{OK https://m.edsoo.ru/7f41c97¢

POCCHﬁCKaﬂ 3J'ICKTp0HHa$I IIKOJIa
https://resh.edu.ru/subject/lesson/4907/start/78497/

W3yuenune npuHIUNa paboTel
Pa3TMYIHBIX TIPUOOPOB H
MEXaHU3MOB, YTO IOMOYKET
TIPOJIOIKHUTE IK0102UYECKOe
éocnumanue npuMeHeHue 3HAHUll
ecmecmeeHHbIX HAYK OISl
PAa3YMHO20, OEPeNCIUB020
npUpoOOnoIbL306aHUS 8 OLINY,
00WecmeenHoOM NPOCMpaHcmee.

Mexanndeckue u

2.2 5 1

OJICKTPOMArHMTHBIC

Bubimoreka ITOK https://m.edsoo.ru/7f41c97¢c

Ioncop
COOTBETCTBYIOIIUX TEKCTOB JIJIS



https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://m.edsoo.ru/7f41c97c

2.3

BOJIHBI

OnTnka

10

Poccuiickas sneKTpoHHas HIKOJIa

https://resh.edu.ru/subject/lesson/4913/start/47383/

bubnunoreka ITOK https://m.edsoo.ru/7f41c97¢

Poccuiickas sneKTpoHHas IIKOJIa

https://resh.edu.ru/subject/lesson/3843/start/270825/

YTEHHS, 3a]a4 JUIs pPeIICHN,
NpOOJIEMHBIX CUTyauuit

JUIS IPOIOJIKECHUS OCMbICTIEHUA
YEHHOCMU HAYYHO20 NOZHAHUA:
(hOpMHUPOBAHUS HABLIKOG
KpUmMu4ecKo20 MolieHUs,
onpeoenenusn 00CmoBepHoil
HayuHoU ungopmayuu u
KpUmuKu anmunay4Hslx
npeocmaenenuil.

dopmupoBaHHUe JINYHOCTH,
passusarowell u npumensouell
HABbIKU HAONI00EHUS, HAKONLCHUS
u cucmemamuzayu
cucmemamusayuu Qaxmos,
OCMbLCICHUSL ONbIMA 8
ecmecmseeHHO-HAY4YHOU obaacmu
NO3HAHUS, UCCTIe008AMENbCKOL
OesimenbHOCm.

Paznen 3. OCHOBBI CHEIIUAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH (4 uaca)

3.1

OCHOBEBI
crenuaibHON
Teopuu
OTHOCHTEJIBHOCTHU

bubnuoreka ITOK https://m.edsoo.ru/7f41c97¢

Poccuiickast 371eKTpOHHAs IIKOJIA
https://resh.edu.ru/subject/lesson/5907/start/48231/

ITonx6op

COOTBETCTBYIOIIUX TEKCTOB JJIA
YTCHUSA, 3a1a4 JJId PCUICHUA,
MPOOJIEMHBIX CUTYaIUil

JUTSL TIPOJIOJIKEHUSI OCMbLC/IEHUS
UEHHOCU HAYYHO20 NOZHAHUA:
(OpPMHUPOBaHUS HAGHIKOG
KpUmMu4ecKo2o MoliiieHus,
onpeoenenus 00CmoBepHoIL
HayuHoll ungopmayuu u
KpUMUKU AHMUHAYYHBIX
npeocmaeienuil.

Pazgen 4. KBAHTOBASA ®U3UKA (15 yacos)

41

DJIeMEHTBI
KBAHTOBOM ONTHKHU

6

bubnunoreka ITOK https://m.edsoo.ru/7f41c97¢c

Croco0CTBOBATH BOCITMTAHUIO
UEHHOCMU HAYYHO20 NO3HAHUA



https://resh.edu.ru/subject/lesson/4913/start/47383/
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/lesson/5907/start/48231/
https://m.edsoo.ru/7f41c97c

4.2

4.3

CrtpoeHue aToMa

ATtomHOE 1po

Poccuiickas sneKTpoHHas HIKOJIa
https://resh.edu.ru/subject/lesson/3853/start/48173/

bubnuoreka ITOK https://m.edsoo.ru/7f41c97¢c

Poccuiickast 371eKTpoHHAs MIKOJIA
https://resh.edu.ru/subject/lesson/5845/start/151635/

bubnunoreka ITOK https://m.edsoo.ru/7f41c97¢

Poccuiickas anekTpoHHas LIKoJia
https://resh.edu.ru/subject/lesson/5909/start/48492/

gepes3 co3aHue
poQOpUEHTAIMOHHO 3HAYNMBIX
pOOJIEMHBIX CUTYaluit s
peLIeHUsI KOTOPBIX HEOOXOANMO
NPUMEHAMb HABbIKU HAOTIO0EHUS,
HAKONJIeHUs U CUCeMamu3ayuu
gaxmos.

[TpuBneueHne BHUMaHUS
00y4aromuxcs K HIEHHOCTHOMY
ACIIEKTY M3Yy4aeMbIX

Ha YpOKax sIBJICHUH, U1
NpoJODKeHUsT (POPMHUPOBAHUS
NO3HABAMENLHBIX UHMEPECO8 &
PA3HBIX NPEOMEmHbIX 001acmaxX ¢
VUEMOM CBOUX UHINEPECOS,
cnocobrocmetl, 00CMuICeHUL.

W3yyenune npuHImna paboTel
Ppas3UuHbBIX PHUOOPOB U
MEXaHU3MOB, YTO TIOMOXKET
MPOJIOJDKUTE IKOI0ZUUECKOE
60cnumManue npuMeHeHue 3HAHUL
ecmecmeeHHbIX HAYK OISl
PA3YMHO20, 6EPeNcIUB020
npupoOOnoIbL306aHUsL 8 OLINY,
006w ecmeenHoM NPOCmMpancmee.

Pazgen S. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®

51

OneMeHTH
aCTPOHOMHU H
acTpoHU3NKH

U3UKH (7 uacos)
bubnuoreka ITOK https://m.edsoo.ru/7f41c97¢

Poccuiickast 371€KTpOHHAs IIKOJIA
https://resh.edu.ru/subject/lesson/1545/start/

dopmupoBaHHUe JINYHOCTH,
obnaaroreit mpeaCTaBIeHUEM O
COBPEeMEHHOU HAYUHOU Kapmune
MUPQA, OOCMUNCEHUSIX HAYKU U
MEXHUKU, aAPSYMEHMUPOBAHHO
svipadicaroujeli NOHUMAaHUe
BHAYEHUSI HAYKU 8 HCUZHU
poccuticko2o obujecmea,
obecneuenuu e2o bezonacHocmu,



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

2YMAHUMAPHOM, COYUATLHO-
IKOHOMUYECKOM PA3GUMUU
Poccuu.

Pasgen 6. OSOBIIATOIIEE TOBTOPEHUE (4 uaca)

bubnunoreka ITOK https://m.edsoo.ru/7f41c97¢

Ion6op

COOTBETCTBYIOIIUX TEKCTOB JJIS
YTEHMS, 38184 JIs PEIICHMUS,
MPOOJIEMHBIX CUTyaIui

JUTSL TIPOJIOJKEHUS OCMBICICHUA

6.1 Ob6o06maromree 4 UEHHOCIU HAYUHO20 NOZHAHUA:
MIOBTOPEHHE (hOpPMHUPOBAHUS HAGHIKOG

KpUmu4ecKkozo MolidneHus,
onpeoenenus 00CmoBepHoil
HayuHoU uHopmayuu u
KpUMUKU AHMUHAYYHBIX
npeocmaenenuil.

PesepBHOE Bpemst 3

OBILIEE KOJIMYECTBO

YACOB I10 68 4

[MPOIr'PAMME



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

METOAUMYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Odus3uka. 10 kmacc: y4eOHHMK i 0OO0IIEOOpa3OBATEBHBIX OpTraHU3anuii: 0a30BBIA U
yrayonennsiii yposuu/ I'.51. Mskumes, b.b.byxosnes, H.H. Corckuii. — M.: TIpocBemienue,
2020.
Ousmka.ll kmacc: y4yeOHMK s oOmieoOpa3oBaTeNbHBIX OpraHu3amuii: 0a30BBIA U
yriryosnennsiid ypoBau/ I'.51. Mskumes, b.b.byxosues, B.M. Yapyrun. — M.: [IpocBemienue,
2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnnoreka L{OK https://m.edsoo.ru/7f416194
https://edsoo.ru/
http://school-collection.edu.ru/

- xomekuus LIOP
https://resh.edu.ru/subject/lesson/
-POCCHﬁCKaﬂ QJICKTPOHHAsA IIKOJIa

ttp://skiv.instrao.ru/bank-zadaniy/ bank 3amanuii 1o GpyHKIIMOHATBHOW TPAMOTHOCTH.
http://virtuallab.by/publ/laboratornye raboty/28
Hayxka gersim - BUpTyallbHBIE TAOOpaTOpHBIE paOOTHI 10 GU3nKe 7-9 KiI. (BUICOPOIUKH U

OTIHCaHus).

http://seninvg07.narod.ru/004 fiz_lab.htm
MHTEpaKTHBHBIE TaOOpaTOPHBIE pabOThHI
https://media.prosv.ru/fg/

0aHK 3aJaHUi 110 (YHKIMOHAIBHON IPAMOTHOCTH

dusmKa T BeexX http://physica-vsem.narod.ru/
dusnka http://www.fizika.ru

dusukKa B aHUMaIuax http://physics-animations.com
Krnacchas ¢pusuka http://xnaccuas pusmka
Tectsl o puznke physics-regelman.com/

EI'D, TNA www.ege.edu.ru

EI'D, TNA www.fipi.ru


https://m.edsoo.ru/7f416194
https://edsoo.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/
http://virtuallab.by/publ/laboratornye_raboty/28
http://seninvg07.narod.ru/004_fiz_lab.htm
https://media.prosv.ru/fg/
http://physica-vsem.narod.ru/
http://www.fizika.ru/
http://physics-animations.com/physics/cyrillic/waves.htm
http://www.ege.edu.ru/
http://www.fipi.ru/

I'pagpux konmponvroix pabom no gusuxe na 2023-2024 yuebnwiii 200

Ilpunoscenue 1

Knacc |

Jara

HTorossle pe3ysbTaTsl

Cr1oco0 O1leHKH

Konmponwvnvie pabomot / konuwecmso - 4

10

13.11.23 -
17.11.23

Kontponbnas padora o Teme «Kunematuka. J[nHamuka. 3aKOHBI COXpAaHEHHUS! B MEXaHUKE
Ilpeomemuvie pe3yrvmamal.

- pemaTh pacuETHBIC 3a]a9y C SIBHO 33JaHHOM (pr3mUecKoil MOAEIbIO, HCTIONB3Ys (PU3NIECKIE 3aKOHBI U
MPUHIMIIEL, HA OCHOBE aHaJM3a YCIOBHS 331a4H BHIOUPATh (PU3NUECKYIO MOJIEIb, BBIICIATh (PU3HUECKHE
BEJIMYMHBI U POPMYIIBI, HEOOXOAUMBIE 7Sl €€ pelIeHHs, MPOBOAUTH PacyEThl U OLICHUBATh PEabHOCTD
MIOJTy9EeHHOTO 3HAYeHHsI (PH3MIECKON BETUINHEL,

- pelaTh KaueCTBEHHBIE 3aJa4y: BHICTPANBATh JJOTHUECKH HEMPOTUBOPEUUBYIO LICTIOUKY PACCyKACHUH C
OIIOpO¥ Ha N3yUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE SBICHUSL.

Memanpeomemmuvie pesyromamoi:

-IToznaBarenbhbie Y'Y/, 6a30BbIe TOTHUECKUE ACUCTBHS: BBISBIISTH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B
paccMaTpUBaeMbIX (PU3MYECKUX SIBJICHUSX.

Temarnyeckas oneHka
(TMCHhMEHHBIN TECTOBBIN
OIpOoC, MpaKTHyeckas padbora
¢ mpubopamm)

29.01.24-
02.02.24

KonTponbHas pabora o teme «MonekymsipHas ¢puznka. OCHOBBI TEPMOTHMHAMUKI.

IIpeomemmuvie pe3yrbmamoi:

- pemath pacuETHbIE 3aa4H C SIBHO 3aAaHHON (PU3HMUYECKON MOAENIbBIO, UCTIONB3Ysl (PU3NUIECKHE 3aKOHBI
MPUHLMIIBL, HA OCHOBE aHaJIM3a yCJIOBHS 331a4H BEIOMPATh (PU3NUECKYIO MOJIEIIb, BBIICIATE (PHU3HUECKHE
BEJIMYMHBI U POPMYIIbI, HEOOXOAUMBIE /TSl €€ pellieH s, TPOBOIUTH PAcYEThI U OLICHUBATh PEaJbHOCTh
MOJTYYEHHOTO 3HAUYEHHS (PU3UIECKON BEITNIHHBL;

- pemarb Ka4eCTBEHHBIE 33/1a4H: BEICTPAaUBAaTh JJOTHYECKU HEIIPOTHBOPEUHBYIO LIEHOUYKY PACCYKICHHUH C
OTIOpO¥ Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUYECKHE SBICHUSL.

Memanpeomemmuvie pesyromamoi:

-1no3HaBatenbHele Y'Y /[, 6a30Bble HcciieA0BaTeIbCKHUE IEHCTBUS: BBISBISTH IPUUNHHO-CIIEICTBEHHBIC
CBSI3U M aKTYaJIM3UPOBATh 3a7a4uy, BBIABUraTh THIIOTE3y €€ PeIICHHs, HAXOAUTh apTyMEHTHI JUIS
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKACHUH, 3a/1aBaTh IapaMeTPhl U KPUTEPHUH PELISHUSL.

Tekymas guarHocTuyecKkas
(MMCHMEHHBIN OIPOC, 3a7a4u
C pa3BEPHYTHIM PELICHUEM).

18.03.24-
22.03.24

KontponbsHas pabota 1o pasaeny "DnekTpocTaTuka'.

IIpeomemmvie pe3ynomamul.

- pemath pacuETHBIE 3aJa4H C SIBHO 3aaHHON (U3MUYECKON MOJENBIO, UCTIONb3YsI (PU3NUECKUE 3aKOHBI U
TIPUHIIMIIBL, HA OCHOBE aHAJIM3a yCIIOBHS 3a/1a4H BEIOMPATh (PU3HUECKYIO MOJIEIb, BBIAEIATH (PU3NIECKHIE
BEJIMYMHBI U POPMYJIIBI, HEOOXOANMBIE 17151 €€ pelIeHHs, TPOBOIUTH PaCUETHI M OLICHUBATh PEaIbHOCTh
MOJTYYEHHOTO 3HaUYeHHs (PU3NUECKON BEININHBL;

- pemaTh Ka4eCTBEHHBIE 3a7]au: BEICTPANBATh JOTMYECKH HETPOTHBOPEUYHBYIO [IEMOYKY PACCYKACHUH C
OIIOpO¥ Ha N3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUYECKHE SBICHUSL.

Memanpeomemmuule pe3yromamoi:

-[ToznaBarenbHbie YY1, 6a30BbIE IOTHUECKUE ACWCTBHS: BBISIBISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B
paccMaTpUBacMbIX PH3HUYECKHX SIBJICHHSIX.

Temaruueckas oieHKa
(MMCHMEHHBIN TECTOBBIN
OMPOC U 3aJ]aHHS 110
Marepuaiam TeKCTa)




29.04.24 -
03.05.24

Hroroas KOHTpoOJIbHAS padoTa.

Ilpeomemmvie pezyrbmamol.

- peliath pacyETHBIC 3aJJa4U C SIBHO 33JJaHHON (PU3UYECKON MOJICIIBIO, UCTIONB3YS (PU3MUYECKUE 3aKOHBI U
MIPUHIIMITEL, HA OCHOBE aHAJM3a YCIOBHS 3a/1a4H BLIOUPATh (PU3NIECKYIO MOJIEIb, BELICIATh (PH3MUSCKHE
BEJIMYMHBI U OPMYIIBI, HEOOXOAUMBIC TSI €€ pelieH s, MPOBOIUTH PACUETHI U OIICHUBATh PEalbHOCTh
MOJTy9CHHOTO 3HAYCHHMSI (PU3MUECKON BETUYUHBI,

- pelaTh KaYeCTBEHHBIC 33J[a4: BHICTPAMBATh JJOTHUECKU HEMPOTUBOPECYHBYIO LICMIOYKY PACCYXKICHUM C
OTIOpO¥ Ha N3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUYECCKHE SBICHUS.

Memanpeomemmnule pe3yromamoi:

-no3HaBarenbHble Y'Y ][, 6a30BbIe HCCICIOBATEIBCKUE IEHCTBUS: BBISBIISATH IPUYUHHO-CIICICTBEHHBIC
CBSI3U M aKTYaJIM3UPOBATh 33]1a4uy, BBIJBUTATh THIIOTE3Y e€ pellieHHs, HAXOAUTh apTyMEHTBI JUIsI
JIOKA3aTeNIbCTBA CBOMX YTBEPKICHUH, 338/1aBaTh MapaMeTPhl U KPUTCPHH PEIICHUSL.

TemaTnueckas orjeHKa

(MMCHMEHHBIN OTPOC, 3a7aun
C pa3BEPHYTHIM PEIICHHEM U
AJIEMEHTaMU TECTUPOBAHMSIL. )

Koumponvnvie pabomui/koruuecmso- 5

11

6 Henens
09.10. -
13.10.

Konrtponbnas padora no Teme « MarautHoe mosie. DIeKTPOMarHuTHAs HHIYKLIHS.

IIpeomemmuvie pe3ynomamal.

- pemarth pacuyETHBIE 3a]1a9H C SBHO 33JaHHON (PH3HUYECKON MOJIENBIO, UCTIONb3YsT (PU3NIECKUE 3aKOHBI 1
MPUHIMITEL, HA OCHOBE aHaJM3a YCIOBHS 33/1a4H BHIOUPATh (PU3NUECKYIO MOJIEIb, BEIICIATh (PH3HUUECKIEe
BEJIMYHMHBI U GOPMYJIBl, HEOOXOAUMBIE IS €€ peleHHs, TPOBOIUTH PACUETHI U OLICHUBATh PEaIbHOCTh
MOJYYCHHOTO 3HAUYEHHS (PU3NUECKON BEINIUHBL;

- pemaTh Ka4eCTBEHHBIE 3aJ[au: BEICTpanBaTh JOIMUECKU HEMPOTUBOPEUUBYIO LIEMOYKY PACCYXACHUH C
OIIOpO¥ Ha N3yUYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUYECKHE SBICHUS,

- KpUTUYECKH aHAJIM3UPOBATh MTOJyYaeMyr0 HH(POPMALHIO.

Memanpeomemmuvie pesyromamoi:

-ITozHaBarenbHble Y'Y/, 6a30BbI€ TOTHUECKUE ACHCTBHA: BBISABISATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B
paccMaTpuBaeMbIX PU3MUYECKHX SIBJICHUSX.

TemaTnueckas oneHka
(MMCHhMEHHBIN TECTOBBIN
OIpOC U 3aJaHus 10
MaTepuagaMm TeKCTa)

13 wemensa
05.12.-
09.12.

KontponbHas padota «Konebanust 1 BOTHBD.

IIpeomemmuvie pe3yrbmamoi:

- pemmaTh pacu€THBIC 3aJa4H C SBHO 3aIaHHON (PM3MYECKON MOJIEITBIO, UCTIONB3Ys (PU3MUECKHE 3aKOHBI U
NPUHIMIIEL, HA OCHOBE aHAJIM3a YCIIOBUS 33a/1a4H BIOUPATh (PU3MUECKYIO MOJIENb, BBIIEISATH (PHU3HYECKUE
BEJIMYMHBI U POPMYIIbI, HEOOXOAUMBIE /TSl €€ pelieH s, POBOIUTH PAcYEThI U OLICHUBATh PEaJbHOCTh
MOJYYEHHOTO 3HaYEeHUs (PU3HYECKON BEITMYNHBL;

- pemarb Ka4eCTBEHHBIC 33/1a4H: BEICTPAauBaTh JIOTHYECKU HEITPOTHBOPEUHBYIO LIEOYKY PACCYKICHHH C
OHOpOﬁ Ha N3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU 1 (1)I/I3I/IT-ICCKI/IC SIBJICHUSA,

- KpUTUYECKH aHAJM3UPOBATh MMOTy4aeMyr0 HHPOPMAIIUIO.

Memanpeomemnule pe3yromamsi:

-mo3HaBatenbHeie Y Y /[, 6a30Bble Hcciea0BaTeNbCKUE IEHCTBUS: BBISBIISTH IPUUNHHO-CIIC/ICTBEHHBIE
CBs3U U aKTyaJIM3UPOBAThH 3aJiavy, BBIABHUI'aTb T'HIIOTE3Y eé pEeUICHUA, HAXOAUTh apryMEHTBI JJId
JIOKa3aTeJIbCTBA CBOMX YTBEPKACHUH, 3a71aBaTh MapaMeTPhl U KPUTEPHH PELICHUSI.

Tekyimas quarHocTuyeckas
(muCBEMEHHBIH onpoc, 3a1a4u
C pa3BEPHYTHIM PELICHUEM).

20 Henens
29.01.-

KonTponbHas padora «Ontuka. OCHOBBI CIIEIUATEHON TEOPUH OTHOCUTEIBLHOCTIY.
Ilpeomemnsbie pe3yrvmameoi:
- pemiath pacy€THbIC 33J1a4HU C SIBHO 33JaHHON (PM3UUYECKON MOJICIIBIO, UCTIONB3Ysl (DU3MUSCKUE 3aKOHBI U

Temaruueckast oLieHKa
(TMCHMEHHBIN TECTOBBIN




02.02.

MIPUHIIMITEL, HA OCHOBE aHAJM3a YCIOBHS 33/1a4H BRIOUPATh (PU3NUIECKYIO MOJIEITb, BEIICIATh (PU3MUECKIEe
BEJIMYMHBI U (POPMYITBI, HEOOXOAUMBIE JUTA €€ PelIeHNs, IIPOBOJUTH PAacU€Thl U OLIEHUBATH PEATbHOCTh
MOJTy9CHHOTO 3HAYCHHMSI (PH3MUECKOM BEITUYHHBI,

- pemaTs Ka4eCTBEHHBIC 3a[a9i: BEICTPANBATh JIOTHUECKH HEPOTUBOPEUHBYIO IENOYKY PACCYKIACHUH C
OTIOPO¥ Ha N3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (DU3MUYECKHUE SBICHUS;

- KPUTHUYECKH aHAJIM3UPOBATh MOIyYaeMyt0 HH(GOPMAIHIO.

Memanpeomemmnule pe3yromamoi:

-ITo3naBarensabie YY1, 6a30BbIC JIOTHYECKHUE TCHCTBHS: BBISABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B
paccMaTpuBacMbIX (DU3MUECKUX SBIICHUSIX.

OIIPOC U 3a/IaHHS TI0
MaTepuagam TeKCTa)

30 Henens
22.04. -
26.04.

Hroropast KOHTpOBbHAs paboTa.

Ilpeomemnsie pesyrvmamoi:

- pemaTts pac4ETHBIE 33a/1a4X C SIBHO 3aJJaHHON (PMU3NIECKON MOJEIbI0, UCTIONB3YS (PM3HUECKUE 3aKOHBI H
HpI/IH]_[I/IHI)I, Ha OCHOBEC aHa/in3a yCHOBI/Iﬂ 3aauu BI>I6I/IpaTI> (1)I/I3I/I‘IGCKYIO MOJACJIb, BBIACIATH (1)H3H‘{€CKI/IC
BEJIMYMHBI U POPMYIIbI, HEOOXOAUMBIE 7Sl €€ pelieH s, POBOIUTH PacyEThl U OLICHUBATh PEabHOCTh
MIOJTy9EeHHOTO 3HaYeHHsI (PH3MUECKON BETUIHUHEL,

- pelaTh KA4ECTBEHHBIE 3a/1a4y: BBICTPAUBATh JIOTHYECKU HEITPOTUBOPEUNBYIO LIENIOUKY PACCYKIECHUN C
OHOpOﬁ Ha I/I3y‘-ICHHI)IC 3aKOHBI, 3aKOHOMCpHOCTI/I nu (I)I/I3I/IHGCKI/IG SABJICHUS.

Memanpeomemnvie pe3yrvmamol:

-no3HaBartenbHble Y'Y ][, 6a30BbIe HCCIeT0BaTENbCKUE IEHCTBHUS: BBISABISTh IPUIUHHO-CIIEICTBEHHBIE
CBsA3U U aKTyaJ'II/I3I/IpOBaTI> 321):[21‘1}/, BbBIIBUT'aThb FI/IHOTe3y Cé peﬂleHI/Iﬂ, HaXO0JUThb apFYMeHTLI JUISL
JIOKa3aTeNIbCTBA CBOMX YTBEPXKICHUH, 3a1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHHSL.

Temarnyeckas oneHka

(mucepMeHHBIH onpoc, 3a1a4u
C Pa3BEPHYTHIM PELICHUEM U
3JIEMEHTaMU TECTUPOBAHMUS.)

33Henens
13.05. -
17.05.

KonTponbHas pabora « DeMeHThl aCTPOHOMUH U aCTPOPHUIUKIY.

Ilpeomemmnvie pezyromamol.

Tosznasamenvnvie Y'Y/, 6azosvie ucciedosamensbckue 0eucmeusi.

- YMETh MIEPEHOCUTH 3HAHUS 110 (PU3HKE B MMPAKTHUECKYIO O0JIACTh JKU3HECSITETbHOCTH;

-yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX o0acTeit

Paboma ¢ ungpopmayueti:

- OIICHMBATh JJOCTOBEPHOCTh UHPOPMALIUH;

Pezynamusnvie YV]|, camoopeanuzayus: caMOCTOSTENFHO OCYIIECTBIIATH MO3HABATEIHHYIO
JESITENILHOCTh B 00J1aCTH (PU3UKU M ACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTABUTh U (DOPMYJITHPOBATH
cOOCTBEHHBIC 33]Ia4H.

Temarnueckast oLieHKa
(MMCHMEHHBIN TECTOBBIN
OIPOC U 3aJaHHUS 110
MarepHuaiam TEeKCTa




