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PaGouas nporpamma no ¢u3uke cocTaBieHa Ha OCHOBAaHUU CIIECAYIOLIUX HOPMAaTUBHBIX JOKYMEHTOB:
®denepanbHblil 3akoH «O0 oOpa3zoBanun B Poccuiickoit ®eneparun» ot 29.12.2012 roma Ne 273-D3 (¢
WU3MEHEHUSMHU U JIOTIOJHEHUSMH ),

denepanbHbIi rOCYJapCTBEHHOTO 00pa30BaTEIbHOTIO CTAaHAAPTa CPEAHETO 00IIero 00pa30BaHMs
(yrBepraeH nprkazoM MuHucTepcTBa oopazoBanus U Hayku PO Ne 413 ot 17 mas 2012 rona);
[Ipuxaz MunucrepcrBa npocseiienus: Poccuiickoit @enepannu ot 12.08.2022 Ne 732 “O BHeceHUU
M3MEHEHUH B (efiepanbHbIi TOCYIapCTBEHHBIN 00pa30BaTeIbHbINA CTAHAAPT CPEIHETO OOIIET0
o0pa3oBaHMsl, yTBEPKICHHBIN MpUKa3oM MuHuCTepcTBa 00pa3oBaHus u Hayku Poccuiickoit @enepanuu
ot 17 mas 2012 1. Ne 413” (3apeructpupoBan 12.09.2022 Ne 70034)

OcHoBHast 06pa3zoBaTenbHas porpaMma cpensero odmiero oopazosanus MbOY CIII Ne 35;

VueoOnsbiii mman MBOY CII Ne35;

Pa6ouas nporpamma Bocniutanuss MbOY CI Ne35

@enepanbHas pabouas mporpaMmma o yueoHomy npeamety «Dusnka» 0a30Bblid YpOBEHb

Cpoxk peanuzaiiy mporpaMMbl — JBa y4eOHBIX roja
[To yae6HOMY many MBOY CII Ne35 na m3yuenue yaeoHoro nmpeamera @usnka Ha 6a3oBoM ypoBHe B 10
KJ1acce OTBOJUTCS 10 2 Yaca B Heziento B 11 kiacce 2 yaca B HEJleIo.

IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHs Ha ypOBHE CpeAHEro oduiero oopasoBanus pazpaboTaHa
Ha OCHOBE TIOJIOKEHUH U TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMBbl,
npencrasiaeHHbx B PI'OC COO, a takxke ¢ yuérom QenepanbHOil pabodel mporpaMMbl BOCIUTAHUS U
KOHUENIMN TpenojaBaHus ydyeOHoro mnpeamera «®Pusuka» B 00pa30BaTeIbHBIX OpraHU3AIUAIX
Poccuiickoii @eneparnuu, peaan3yonx OCHOBHbIE 00pa30BaTeIbHbIE TPOrPaMMBI.

CopepxaHve mnporpaMmbl Mo (PU3MKE HaIpaBiIeHO Ha (OPMHUPOBAHUE E€CTECTBEHHO-HAYUHOMU
KapTUHBI Mupa obydatomuxcst 10—11 kimaccoB npu oOyueHnH uX Gu3uke Ha 0a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-JIEITEIbHOCTHOTO 1oaxo/a. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
K IUIAaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U METaNpPEeIMETHBIM pe3yibTaTaM OOyueHHs, a TakKke
YUUTHIBAET HEOOXOIMMOCTh peaM3allud MEXIPEAMETHBIX CBA3€H (PU3MKU C €CTeCTBEHHO-HAy4YHBIMHU
y4eOHbIMU IIpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIE LEJIM U3y4eHHs (PU3MKHU Ha YPOBHE CPEJIHETO
oOmiero oOpa3oBaHMsI, IUIAHUPYEMbIE pe3yJlbTaThl OCBOEHUS Kypca (U3UMKHU: JIMYHOCTHBIE,
MeTarpeIMeTHbIE, IpeMETHbIE (Ha 6a30BOM YpOBHE).

[IporpaMma no pu3uke BKIIOYAET:

IUTAaHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca ()M3MKM Ha 0a30BOM YpOBHE, B TOM 4MCJIE IPEIMETHBIE
pe3yabTaThl [0 roJjaM 00yueHMs;
cojiepkanue yueoHoro npeamera «Dusmkay mo rogaM o0ydeHusl.

dusnka Kak Hayka o HanOoJiee 00IIMX 3aKOHAX MIPUPO/IbI, BEICTYTIAsl B KaUeCTBE yUeOHOT0 IpeaMeTa
B IIKOJIE, BHOCUT CYILIECTBEHHBIM BKJIaJ B CUCTeMY 3HaHUH 00 okpyxatoniem mupe. IkonabHBIH Kypc
¢bu3nKN — cucTeMo00Opa3youi 11 €CTECTBEHHO-HAYYHbIX YU€OHBIX MPEIMETOB, MOCKOIbKY (pU3HnUecKue
3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUI, U3ydaeMbIX XUMHUEH, Onosoruei, pusndeckoi reorpadueit
U acTpoHOMHEH. Vcronp30BaHue M aKTUBHOE NMPUMEHEHHe (U3NUYECKUX 3HAHUI onpenenser Xxapakrep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B cpepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, MOJIYYEeHHUS
HOBBIX MaTEepHAaJIOB C 33JaHHBIMU CBOMCTBAMHU U JIpyrux. M3ydyeHue Gpu3MKu BHOCHUT OCHOBHOH BKIJIAJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTHHBI MHpa oOydarommxcs, B (OPMHUPOBAHHE YMEHHM
MIPUMEHSTh HayYHbIM METO/1 T0O3HAHUS IPU BBIOJHEHUH UMHU Y4EOHBIX HCCIIeI0BaHUM.



B ocHOBY kypca pu3uku a1 ypoBHS CpeHETO 001Iero o0pa3oBaHus MOJOKEH Pl UlIeH, KOTOPhIS
MO>KHO PacCMaTpUBaTh KaK MPUHLIUIBI €r0 TOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEH KypC SIBJISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH COJCPKHT
MaTepHall U3 BCeX pa3zieioB (PU3UKH, BKIIOYAET KaK BOIMPOCHI KIIACCUYECKON, TaK M COBPEMEHHOM (DPU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HeW Marepuan Kypca (U3MKM OOBEAMHEH BOKPYT
¢usnueckux Teopuid. Bemymmm B Kypce sBisiercs (popMUpOBaHHE MPEACTaBICHUN O CTPYKTYpPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U HOJIE.

Hoes eymanumapusayuu. E€ peanuszanus NOpeanonaraeT MCIOIb30BaHUE TI'yMaHUTAapHOIO
noTeHIHana (pu3nyecKkon HayKu, OCMBICIICHHE CBA3H Pa3BUTHUA (PU3UKU C pa3BUTHEM OOIIECTBA, & TAKXKE C
MHPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU IIPOOIEMaMHu.

Hoes npuknaonou nanpaenennocmu. Kypc Gpu3nku npeanosiaraetT 3HakOMCTBO C IIUPOKUM KPYroM
TEXHUYECKHUX U TEXHOJOTHUYECKUX IIPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonozusayuu peanusyercs: MOCPeACTBOM BBEICHHS IEMEHTOB COAEP)KaHUs, MOCBSIEHHBIX
9KOJIOTMUECKHUM IIPOOJIEMaM COBPEMEHHOCTHU, KOTOPbIE CBSI3aHbI C Pa3BUTUEM TEXHUKU U TEXHOJIOTUH, a
TaKxke 00CyKAeHUs IPoOIeM PaLMOHAIBHOIO IPUPOIONIOIB30BAHUS U HKOJIOTMUECKOH O€30M1acCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpelHEro o0mero o0pa3oBaHuUs SBISIOTCS
¢buznueckue Teopuu (popMupoBaHue NPEICTABICHUHN O CTPYKTYpe MOCTPOCHUS (PU3NUECKON TEOPHH, POIIH
(byHIaMEHTAIBHBIX 3aKOHOB M TPHHILMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPHUPOJE, T'PaHMIAX
IPUMEHUMOCTH TEOPH, AJIs1 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUH U MPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIM TOJIX0J B Kypce (U3MKU peaau3yercs IMpexIe BCero 3a CYér
OpraHU3alMM SKCIIEPUMEHTAIBLHON AedTelnbHOCTH oOyuatomumxcs. s 6a30Boro ypoBHs Kypca pU3UKH —
3TO UCIOJIB30BAHNE CHUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1A00PATOPHBIX PadoT,
KOTOpbIE B MpoOrpaMMme 1o (pu3nKe OObEIUHEHBI B OOLIMM CHMCOK YUYEHHYECKUX MPAKTUYECKUX paloT.
Bbinenenne B yKkazaHHOM NepedHE JIAOOPATOPHBIX PadOT, MPOBOIUMBIX Ui KOHTPOJS M OLEHKH,
OCYLLECTBISICTCS YYaCTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCX0/d U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHauleHus: kabuHera ¢usuku. Ilpu sToM obOecrneunBaeTcsi OBJAJEHHE OOYYAIOIIMMMCS YMEHUSMU
IIPOBOJIUTh KOCBEHHbIE M3MEpPEHUs], UCCIEeI0BAHNS 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH U IOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEAI0KEHHBIX THIIOTES.

bosibioe BHMMaHuE yAEseTCs PELICHUI0 PAcYETHBIX M KayecTBEHHBIX 3aaad. I[lpu stom uis
pacy€THBIX 3a/1a4 IPUOPUTETOM SIBISIFOTCS 33/1a4H C SIBHO 33aHHOM (PU3UIECKON MOJIEITBIO, TO3BOJISIOINE
IPUMEHATh W3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjiesa Kypca, Tak U HMHTErpupys
3HAHUA U3 Pa3HbIX pa3zienoB. [lJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJaHMs Ha OObSICHEHHE
poTeKaHHs PU3NUECKUX SBICHUH U MPOLIECCOB B OKPY’KAIOIIEH JKU3HHU, TpeOyIolIre BbIoopa (pu3ndecKoit
MOJIETH JIJISl CUTYaIMH MPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmMu PI'OC COO k MaTepHaTbHO-TEXHHYECKOMY OOeCHeueHHIo
y4eOHOTro mporecca 0a30BbIi YPOBEHb Kypca (PU3UKH HAa YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHusl JOJDKEH
U3y4aThCsl B YCIOBHSIX NMPEIMETHOr0 KaOMHeTa (PU3MKHM WIM B YCIOBHUSX MHTEIPUPOBAHHOIO KaOMHETa
MIPEIMETOB E€CTECTBEHHO-HAYy4HOro MNHKiIa. B kabuHere GU3MKM JODKHO OBITH HE00X0auMoe
nabopaTopHoe 00OpYyAOBaHUE JJs BBINOJHEHMS YKa3aHHBIX B MpOrpaMMe No (pU3MKe YYEHHYECKHUX
MPaKTUYECKUX PadOT U AEMOHCTPALIMOHHOE 000y I0BaHHE.

JleMoHCTpalnoHHOe 000pyioBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPUHLUIIOM MHHHUMAJIbHOM
JIOCTaTOYHOCTH M oOecnevynBaeT MOCTAHOBKY NEPEUYUCIEHHBIX B IporpaMMme Mo (U3MKe KIHOUEBBIX
JEMOHCTpallMi A7 MCCIEOBAaHUS M3y4aeMbIX SBJIEHMH M NOPOIECCOB, HMIUPHUECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIaGopaTtopHoe 00OpyaOBaHHE JUIsI YYEHHMUECKUX MpPaKTHUYeCKHX paboT QopMmupyercs B Buje
TEMaTUYECKUX KOMIUIEKTOB U oOecredynBaeTcs B pacuéTe OJHOr0 KOMIUJIEKTa Ha JBYX OOydaroIHXCs.
TemaTnueckue KOMITIEKTHI J1a0OpaTOpHOro 000pyI0BaHUS JODKHBI OBITH OCTPOEHBI HA KOMITJIEKCHOM
MCIOJIb30BaHNHU aHAJIOTOBBIX U UG POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIbHBIX CHCTEM B
BUie HU(PPOBBIX TaOOPATOPHIA.

OCHOBHBIMHU IIeJIIMU U3Y4YE€HUS (PU3UKHU B 0011eEM 00pa30BaHUU SBISIOTCS:

(dbopMHpOBaHHME WHTEpECAa U CTPEMJICHHSI O0YJaroIMXCs K HAyUHOMY U3Y4YEHHUIO IIPUPOJIbI, pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTaBICHUH O HAYYHOM METOJAE TIO3HaHUS U (HOPMHUpPOBAHHME MCCIEIOBATEIHCKOIO
OTHOIIECHHUS K OKPYXKAIOIIUM SIBIICHUSM;

(GbopMHpOBaHME HAy4YHOTO MHPOBO33pEHUSI KaK pe3yjibTaTa H3Y4YEHHs] OCHOB CTPOEHHUS MaTepuu HU
(byHIaMEHTaIbHBIX 3aKOHOB (DH3HUKH;



(dbopMUpOBaHHE YMEHHH OOBSICHATH SBICHHUS C HCIOJIb30BaHUEM (U3MUECKUX 3HAHUN W HAYYHBIX
JI0Ka3aTeNbCTB;
(dbopMupoBaHUE MpEeACTAaBICHUI O posin (PU3UKHU AJI1 Pa3BUTHS JIPYIMX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHH.

JlocTmkeHune 3Tux Leneil o0ecrneunBaeTcss pelieHueM CIEAYIOIUX 3a4ad B MPOLECCE U3YUECHMUS
Kypca (U3MKU Ha YPOBHE CpeIHEro o0Iiero oopa3oBaHus:
pUOOpETEHNE CUCTEMBI 3HaHUN 00 00X (U3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKIIOYAs
MEXaHHKY, MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOIUHAMHUKY, KBAHTOBYIO (DM3HKY U DJIEMEHTBI aCTPO(U3HKHY;
(dhopMUpOBaHHE YMEHHH MPUMEHSATh TEOPETUYECKHE 3HAHUS I OOBSCHEHUS (PU3UYECKUX SBICHUU B
MPUPOJIE U AJIS IPUHATHS IPAKTUUECKUX PELICHUI B TOBCEAHEBHON KU3HU;
OCBOEHHE CHOCOOOB peIlIeHUs pa3jMyYHBIX 33Ja4 C SBHO 3a/JaHHON (QU3MYecKol MOJenblo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOSITENILHOE CO3/IaHNe (PU3NICCKON MOJICIH, aJIeKBATHOUW YCIIOBHUSM 33]1a4H;
MOHUMaHUe (PU3MYECKUX OCHOB WM MPHUHIIUIIOB JICHCTBHSI TEXHUYECKHX YCTPOHUCTB M TEXHOJIOTUYECKUX
MIPOLIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPEAY;
OBJIaJICHHE METOJAAMH CAMOCTOSTEIbHOTO TUIAHUPOBAHUSA M MPOBEACHUS (PU3NYECKUX SKCIIEPUMEHTOB,
aHaJlM3a U UHTEePIIpeTauy HHHOPMAIIUH, ONIPEICIICHHS JOCTOBEPHOCTH TMOTYYCHHOTO PE3yIbTaTa;
CO3JIaHUE YCIIOBHUM IS pa3BUTHUSL YMEHHUM MIPOEKTHO-UCCIE0BATEIbCKOM, TBOPUYECKOU IESITENBHOCTH.

Ha uzyuenue ¢pusuku (6a30BbIil ypOBEHB) HA YPOBHE CpeIHEr0 00111ero o0pa3zoBanust oTBOIUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2 yaca B HEZIEIO).

[IpennaraemMslii B mporpamme 1o Gpu3uke nepedeHb Ja00paTOPHBIX U MPAKTUYECKUX PadOT SBISETCS
PEKOMEHIOBAaHHBIM, YYUTENb JEJIACT BBIOOP TPOBEACHHS JTAOOPATOPHBIX PabOT M OMBITOB C YUETOM
WHIUBUAYAIBHBIX OCOOCHHOCTEN 00yYarouXCsl.
COJAEPKXAHUE OBYUYEHMUSI

10 KJIACC

Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA

®duznka — HayKa o npupoje. HayuHnbsle MeTO/1bI MO3HAHUS OKpYyXarouero mupa. Pois skcneprumenTa
Y TEOPUH B MPOIECCE TO3HAHUS TPUPOJIbI. DKCIIEPUMEHT B (DU3UKE.

MonenupoBanue pu3nueckux siBICHU U npoieccoB. Hayunsie rumore3bl. @U3NYECKUe 3aKOHBI U
Teopuu. ['paHHIIBl IPUMEHUMOCTH (DU3MUECKHUX 3aKOHOB. [I[pHHITUT COOTBETCTBHSL.

Ponb 1 MecTo ¢pusuku B GOpMUPOBAHUN COBPEMEHHOW HAYYHOW KapTHHBI MHUPA, B MPAKTUUYECKOM
NEeITEILHOCTH JIIOICH.

Jlemoncmpayuu

AHanorosblie ¥ U(GPOBBIE U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBuxeHue. OTHOCHTEIBHOCTh MEXaHWYECKOro IBIKeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemernienue, CKOpoCTh (CpeAHSSE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepUabHON
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KOOpAUHAT. CII0KEHNE MTEPEMEIICHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSIMOJIMHENHOE ABMKEeHHE. ['padku 3aBUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHHU S, IyTH U NEPEMEIICHUS MaTEPUAIbHOU TOYKH OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHrue cBOOOIHOTO M ICHHS.

KpuBonunelinoe nBrxeHue. J[BMKeHHME MAaTepUATbHON TOYKHU MO OKPYXHOCTH C MOCTOSIHHOM IO
MOJYJIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JWHEWHas CcKopocTh. Ilepwom um wactora oOpaleHus.
LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuveckue ycTpocTBa M MPAKTHIECKOE MPUMEHEHHE: CITUIOMETP, IBIPKEHHUE CHAPSIIOB, IICTTHBIC
U peMEHHBIE NepeauH.

Jlemoncmpayuu

Monens cucTeMbl 0TCUETa, MILTFOCTPAIls KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKEHUSI.

[IpeobGpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MIPOCTHIX MEXAHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenue aeuxeHus tena, OpOmeHHOTo MO YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHSI.



HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBUKEHUS C 1IEJIbIO ONMPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnegoBanue COOTHOMICHUSI MEXAY MyTSAMU, TPOUIEHHBIMU TEJIOM 32 MOCJIEIOBATEIbHbIE PABHbBIC
MIPOMEXKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutenbHOCTH ['anunes. [lepssiii 3akoH HetoToHa. HEepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cyneprnosunuu cuil. Bropoii 3akon HbroToHa a1t mMaTepuanbHOM
Touku. Tpernii 3akoH Hpl0TOHA 17151 MaTepUATIBHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Bunsl Tpenus (11okosi, CKoibxkeHus:, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIbJKEHUS U cuiia TpeHus nokost. Koadduiment tpenns. Cuna cOnpoTUBICHUS MIPU JABHKEHUU Teja B
KUJKOCTH WIH rase.

[ToctynarensHoe U BpalareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cuibl. Y ciioBus paBHOBECUS TBEPAOIO TeEIA.

TexHuueckue ycTpoiicTBa U NPaKTUYECKOE TPUMEHEHHUE: MOJIIUITHUKH, JBUKEHNE HCKYCCTBEHHBIX
CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBHCUMOCTb CHJIBI YIPYTOCTH OT Ae(opMariuu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBust paBHOBecHst TBEPAOTO Tena. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasiie, OT
ux nedopmanuu.

UccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO TeJa, UMEIOIIETO OCh BPALIEHHUS.

Tema 3. 3axonbl coxpanenus 6 MexaHuke

Nmnynee maTepuanbHOW TOYKM (Tena), CHUCTEMBbl MaTepUalbHBIX TOYeK. VIMITylbCc CHIBI H
M3MEHEHNE UMITYJIbCca TeJla. 3aKOH COXPaHEHUsI UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprusi MarepuaabHON Touku. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.

[lorenumansHas sHeprus. [loTeHnmManpHas SHEpPrus ymnpyro aeGopMHUpOBAHHONW NPYKHUHBIL.
[ToTennmanpHas SHEPTUs TeJa BOJIM3U MTOBEPXHOCTH 3EMIIH.

[ToTennuanpHble U HETIOTEHIMATBHBIE CHITBL. CBSA3b Pa0OTH HEMOTEHIUATBHBIX CHII C H3MEHEHHEM
MEXaHWYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHUsI MEXaHUYECKOM YHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckue ycTpoucTBa M MPAKTUUECKOE MTPUMEHEHUE: BOJAOMET, KONIEP, MPY>KUHHBIN THCTOJIET,
JBUYKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE OBMKEHIE.

[Tepexon moTeHNIMATHLHON YHEPTUH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydenne abCOMIOTHO HEYNIPYTOTo yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u paOOThI CHUJIIBI ¢ U3MEHEHHEM MEXAaHWYECKOW HDHEPruu Tejla Ha MpUMepe
pacTsKEHUs PE3MHOBOTO KIyTa.



Paznen 3. MosiekyasipHasi pu3uKa 4 TEePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOpHMM M HUX OIBITHOE OOOCHOBAHUE.
Bpoynosckoe apmwkenue. Juddys3us. Xapakrep IBHKEHHUS U B3aUMOICHCTBHS YacTHII BeulecTBa. Moenu
CTPOEHUS I'a30B, KUAKOCTEH U TBEPABIX Tel M 0ObSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3TUX MOJENeil.
Macca u pazmepsl Moaekyi. Konnuectso BemectBa. [loctosnnas ABorapo.

TemnmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp Llenscns.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHN UEAIBHOTO
raza. AGCoJItoTHas TeMIepaTypa Kak Mepa CpeiHe KHHETUYECKOM SHEPIrUuM TEIUIOBOIO ABMKEHUSI YaCTHUL]
raza. [llkana temnepatyp KenpBuna. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kuanelipona. 3akoH
HanbToHa. M3omponecchl B HAEAIBHOM ra3e ¢ INOCTOSHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe
MPEJCTaBICHUE U30MPOLIECCOB: M30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOLIME AUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu MoOJIEKYJ OpraHMYeCKUX
COCIMHECHUM.

OmnbiThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUS.

Mopnaens onbita [lTepHa.

OnbIThI, JOKa3bIBAOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, HIUIFOCTpUpPYIOLIas IPUPOLY JaBJICHU ra3a Ha CTEHKH COCyZa.

OnpIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS U/1€aJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3QyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MepeHUM 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOI'0 Ta3a.

Tema 2. Ocnoevt mepmoounamuku

TepmonnHamuyeckas cuctemMa. BHyTpeHHsIsI SHeprus TepMOJMHAMUYECKON CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnuecTBo TemoTsl 1 paboTa. BHYTpeHH:s SHEprHsi 0JHOATOMHOIO MJI€alIbHOTO ra3a. Bubl
TEIUIONEepelauu: TEIUIONPOBOJAHOCTb, KOHBEKLUS, H3JIydeHUe. YelabHas TEeIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEmIo0ThI IpH TeIIonepeaaye.

[Tonsitue 06 aguadbarHoMm mporiecce. [1lepBrIit 3akoH TepMouHaMuKH. [IpuMeHeHne mepBoro 3aKkoHa
TEPMOJIMHAMUKH K H3omporeccam. I'padudeckas uHTEeprnperanus paboThl raza.

Bropoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh TPOIIECCOB B MMPUPO/IE.

TennoBele MamuHbl. [IpuHIMIBL AEeHCTBUS TemIoBbIX MamuH. IIpeoOpa3oBaHusi sHepruu B
TerIoBbIX MamuHax. KoagduuueHnt nonesnoro aeiictBusi TerioBod MamuHbl. ukn Kapuo u ero
KO3 QHUIHUEHT MMOJIE3HOTO AEHCTBUS. DKOJOTMUECKUE MTPOOJIEMBbI TEMIIOIHEPT€TUKU.

TexHnueckue ycTpolcTBa M MNMPAKTUYECKOE NPUMEHEHHE: ABUTaTelb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOAUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEW 3HEpPruu Telsla MpH COBEPIIEHUH pabOThl: BBUIET MPOOKU U3 OYTHUIKU MOA
JeCTBHEM  CXXaToro BO3AyXa, HarpeBaHue »ddupa B JaTyHHOW TpyOKe MyTEM  TpEHHUS
(BUIEOAEMOHCTpALUSA).

W3meHeHnne BHyTpeHHEHN 3Hepruu (TemnepaTypsl) Tejla Ipy TeIulonepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u koHAeHcaus. lMcnapenwe u kumneHue. AOCONIOTHAs W OTHOCUTEIbHAsS
BJIQ&KHOCTh BO3Ayxa. HacelmeHHbli mnap. VYaenbHass Temiiora napooOpa3oBaHUs. 3aBUCHUMOCTD
TEMIIEPATypPbl KUTIEHUS OT AABJICHUS.

Teépnoe Teno. Kpucramumyeckue u amopgHbie Tesa. AHM30TPONHs CBOUCTB KpUcTalioB. XKuakue
kpuctabsl. CoBpeMeHHble MaTepuaibl. [lnaBnenne u kpuctamuzanus. Y ieiabHasi TeIoTa MIaBIeHHUs.
Cybnumarus.

YpaBHeHHE TEIJIOBOTO OaaHca.



TexHuyeckue ycTpoiicTBa M MPaKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaIIOPUMETD,
TEXHOJIOTUH MOTYYCHHSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YKCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHHUH.

Crioco6bl U3MEPEHHS BIAKHOCTH.

Habmtoienne HarpeBaHus U IJIaBJICHUS KPUCTAILTMYECKOTO BELIECTBA.

JleMOHCTpanust KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue OTHOCUTENBHON BIaXKHOCTH BO3/1yXa.

Paznen 4. DaekTpoanHaMuKa

Tema 1. Inexmpocmamuka

OnexTpuzauus Tes. DieKTpudeckuil 3apsa. JBa Buaa snexkTpuueckux 3apanoB. IIpoBoanHukw,
JTUAJIEKTPUKHU U MTOJIYIIPOBOJIHUKH. 3aKOH COXPAaHEHHUS SJIEKTPUYECKOIO 3apsiia.

B3aumopeiictBue 3apsanoB. 3akon Kynona. ToueuHbIi 3JIeKTpUUYECKH 3apsii. DIEKTPUUYECKOE TI0JIE.
HanpsixkénHocTs 3nexkrtpuyeckoro mnoiisd. llpuHmun cynepno3unuu 3ieKkTpudeckux nosied. Jlunum
HaNpPsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

PaGora cun snextpocratuueckoro mnoss. [lorenmuman. PazHocth moreHimanoB. [IpoBonHuku u
JUAJIEKTPUKHU B DJIEKTPOCTATUYECKOM I0JI€. J(uanexkTpuyeckas NpOHUIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DneKTpOoEMKOCTb IIIOCKOT0 KOHACHCATOpa. DHEPrus 3apsyKEHHOT O
KOHJIEHCATOopA.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHUE: 3JEKTPOCKOM,  3IIEKTPOMETP,
AJIEKTPOCTATUYECKAS 3allUTa, 3a3€MJIEHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOP, KONMUPOBAJIBHBIN ammapar,
CTPYMHBII IPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO U IPUHIUIT ACHCTBUSA 3IEKTPOMETPA.

B3anmopeiicTBre HaIEKTPU30BAHHBIX TEJI.

DIEeKTPUYECKOE MO0JIE 3apSKEHHBIX Tell.

[IpoBOHMKY B 3EKTPOCTATHYECKOM II0JIE.

DNeKTpoCcTaTUYECKas 3alllHTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IIOCKOTO KOHJIEHCATOPa OT IJIONIA/IN TUIACTUH, PACCTOSTHUS MEXY
HUMH U JTUIICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxkcnepumenm, nabopamopnuvle pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwiii n1ekmpuyeckuil mok. Toku 6 paznuunvix cpedax

DNEeKTpUYECKU TOK. Y CIIOBUS CYILIECTBOBAHMS AJIEKTpUUYECKOro Toka. Microunuku Toka. Cuma Toka.
[TocTossHHBIN TOK.

Hanpsixenune. 3akon Oma a1 yyacTka Henu.

DNeKTpUUecKoe CONMPOTHUBIEHHE. YJEIbHOE CONpOTHBIEHHE BelmlecTBa. [locienoBarensHoe,
napajieJIbHOE, CMEIIaHHOE COETMHEHUE MPOBOJHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jlxoyns—JIenna. MoImHOCTb 3IEKTPUYECKOTO TOKA.

DNEeKTPOABUKYIAsl CUJIAa U BHYTPEHHEE CONMPOTUBIEHUE UCTOYHUKA TOKA. 3akoH OMa /115l OJIHOM
(3aMKHYTOM) 251ekTpuueckoit emu. KopoTkoe 3aMbIkanue.

DNEeKTpOHHAsT MPOBOJUMOCTh TBEPIABIX METAIIOB. 3aBUCHUMOCTb CONPOTUBIICHUS METAJUIOB OT
teMmeparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpruyecKuil Tok B Bakyyme. CBOMCTBA AIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MpPUMECHAasi MPOBOJUMOCTD MOTYNPOBOJHUKOB. CBoiicTBa p—N-
nepexoza. [loaynpoBogHHKOBbBIE TPHOOPHI.

DNeKTpUUECKU TOK B PaCTBOPAx U paciijiaBax AJIEKTPOJIUTOB. DIEKTPOIUTHYECKAs AUCCOIHALIMSL.
DnEeKTponu3.

DnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HecaMOCTOSTeNbHbIN pa3psa. Monnus. [lnasma.

TexHuueckue YCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: aMIIepMETpP, BOJBTMETpP, PEOCTaT,
WUCTOYHUKU TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, AJIEKTPOOCBETUTENbHbIE MPUOOPBI, TEPMOMETP



COIIPOTHBIICHUS, BaKyyMHBIH MO, TEPMUCTOPBI MU (POTOPE3UCTOPHI, IMOIYNPOBOAHUKOBBIM AHOL,
rajbBaHUKa.

Jlemoncmpayuu

W3mepenue cuipl TOKa U HAIIPSIKEHMUSL.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKHUX MPOBOJHUKOB OT JUIMHBI, IUIOIAJU IIONEPEUYHOrO
CEUEHUs U MaTepuana.

CMemanHOe COeJUHEHHNE TPOBOJHUKOB.

[Ipsimoe n3mepenue 3neKTpoABUKYIIEH cuiibl. KopoTkoe 3aMblkaHKe ralbBAHUUYECKOTO 3JIEMEHTA U
OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomol

N3y4yeHne CMEIaHHOTO COEUHEHMS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Habmtonenue snexTpoinusa.

Me:xnpeamerHbie CBSI3U

N3zyuenue kypca ¢pusuku 6azoBoro yposHs B 10 ki1acce OCyIIECTBISIETCS ¢ yUETOM COJIEPIKATENbHBIX
MEXIPEIMETHBIX CBSI3€ C KypcaMl MaT€MaTUKU, OMOJIOrMH, XUMHH, Freorpadyuy U TEXHOIOTHH.

Mesicnpeomemuvie nousimus, CBSI3aHHbIE C U3yYEHHEM METOJIOB HAYyYHOI'O IO3HAHHUSA: SIBIICHHE,
HAy4YHBIH (akT, TUmore3a, (QHU3MUECKas BEJIWYMHA, 3aKOH, TEOpHUs, HAONOJEHHE, HKCIEPUMEHT,
MOJIETIMPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHE CHCTEMbl ypaBHEHUH, JHHEWHas (QyHKIuUs, mapabona, runepbona, ux
rpadMKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX MIPOEKIIMM Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonoeusn: mexannueckoe IBHXEHHE B KMBOM Impupoje, auddysus, ocMoc, TeI1o00MeH >KHUBbIX
OpPraHU3MOB (BU/IbI TEIUIONEPEAUH, TEIUIOBOE PABHOBECHE), JJIEKTPUUECKHE SIBJIICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHA
Macca, TEIJIOBbIE CBOWMCTBA TBEPABIX TEJ, JKUIKOCTEH W Ta30B, JJIEKTPUUYECKUE CBOWCTBA METAJIOB,
NEKTPOJINTUYECKAS IUCCOLMALINSL, TAJIbBAHUKA.

l'eocpagpus: B1axXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: peodpazoBaHKe ABMKEHHH C UCIIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOJIIUITHUKY, HUCIIOJIb30BAaHNE 3aKOHA COXPAHEHMsI MMITyJbCa B TEXHHMKE (pakeTa, BOJOMET U JIPYyTHe),
JIBUraTellb BHYTPEHHETO CrOpaHus, napoBasi TypOuHa, ObITOBOM XO0JIOIMIBHUK, KOHAULIMOHED, TEXHOJIOTUU
MOJIyYEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM UHCJIE€ HAaHOMAaTepUAIOB, U HAHOTEXHOJOIHH,
AJIEKTPOCTATUYECKAs ~ 3alUTa, 3a3eMJIEHHE DJIEKTPONpPHOOpPOB, KCEPOKC, CTPYHHBIH NpPUHTE,
AJIEKTpOHarpeBaTesIbHbIe IPUOOPHI, SIEKTPOOCBETUTENbHBIE TPHUOOPHI, raIbBaHHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHble MarHuThl. B3anMoneicTBHE MOCTOSHHBIX MarHuToB. MarnutHoe mnoisie. Bekrop
MarHuTHOM WHAYKUUU. [IpuHLMI Cynepno3uuuyd MarHUTHBIX ToJield. JIMHUM MarHUTHOM WHIYKIUU.
KapTuna nuHMil MAarHUTHOM MHTYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHOe 1oJie MPOBOAHMKA ¢ TOKOM. KapTuHa NMHUN MHIAYKUMM MAarHUTHOTO TOJIS JAJTUHHOTO
MPSIMOTO MPOBOJAHMKA M 3aMKHYTOT'O KOJBIIEBOTO MPOBOAHHMKA, KAaTymIKH ¢ TOKOM. OmbIT Dpcrena.
B3aumMogeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna JlopeHua, e€ mMoaynb M HampaBieHHe. [[BU)KeHHE 3apsKEHHOW 4YacTULBI B OJHOPOJIHOM
MarHuTHOM noJie. PaGorta cumel JlopeHiia.

SIBneHue 37eKTpOMarHuTHOM MHAYKIMH. [[0TOK BeKTOpa MarHUTHOM MHAYKIIUU. DIEKTPOABUKYILAS
CUJIa MHAYKIMH. 3aKOH AJIEKTPOMAarHUTHON WHAYKIMK Dapanes.

BuxpeBoe anekrpruueckoe mnojue. DIeKTPOABUKYILAA CUJIA UHIYKIUU B MIPOBOJAHUKE, JIBHXKYIIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IOJIE.



[IpaBuino Jlenna.

NHykTUBHOCTD. SIBJI€HNE CAMOUHIYKIIMH. DJIEKTPOBUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MAarHUTHOTO TOJIST KATYIIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIeE.

TexHU4ecKue yCTpPONCTBA M IPAKTUYECKOE MPUMEHEHHUE: TTOCTOSHHBIE MAarHUTBI, SJIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEHU JIEMEHTAPHBIX YACTHUIl, UHAYKIITHOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM ITOJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO MOJIS.

B3aumMopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

HerictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBneHue NEKTPOMArHUTHON UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBIKYIIECH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.

SBneHne caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHre MarHUTHOTO TOJISt KaTYIIKHA C TOKOM.

UccnepoBanue neCTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBieHUS AIEKTPOMArHUTHOM WHIYKITHH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHblE KONEOAHUSA

Konebarenbnast cucrema. CBoOOAHBIE MexaHHuYecKue kolebanus. ['apMoHMYeckue KoseOaHus.
[Tepuron, wactorta, ammutyna u (aza xonebanwii. [IpyXKMHHBIA MasSTHUK. MareMaTUYeCKU MAasTHUK.
VYpaBHeHue rapMoHHUecKux kKoneOanuil. [IpeBpaiiienue sHepruu npu rapMOHMYECKUX KOJIeOaHUX.

Konebarenbubliit KoHTYp. CBOOOTHBIE 3JIEKTPOMAarHUTHBIC KOJICOAHUS B UICATBHOM KOJIe0aTeIbHOM
KOHTYype. AHAIOTHs MEXAY MEXaHUYECKHUMH U 3JICKTPOMarHUTHBIMH KojeOanusMu. @opmyna Tomcona.
3aKOH COXpaHEHMSI SHEPTUHU B UACATILHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarouux konedanusx. BeiHyx)aeHHbIe MexaHndeckue konedanus. Pesonanc.
By I€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

[lepemennbiii Tok. CHUHYCOMJANbHBIA TMEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOr0 TOKa.
AMIUIUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHHUSI.

Tpancdopmarop. IlpousBoacTBo, mepenadya U MOTpeOJIECHHE  IJIEKTPUUYECKOM  SHEprum.
DKOJOTHYECKHE PUCKH NP MPOU3BOICTBE 3IEKTpodHeprun. KynbTypa Hcosb30BaHMsI AIEKTPOIHEPTUU B
MOBCEIHEBHOM KU3HU.

TexHudeckne yCTpOHMCTBA M IPAKTHYECKOE INPHUMEHEHME: JJIEKTPUYECKHUN 3BOHOK, TE€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoyeOaTeNbHON cHUCTeMbl (NMPYKUHHBIA WM MaTeMaTHYeCKH
MasITHHK).

Habmoenue 3aTyxaroniux koiaeOaHui.

HccnenoBanue cBONCTB BBIHYXK/IEHHBIX KOJIeOaHUM.

Habmtonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmnorpaMMbl (3aBUCUMOCTH CHJTBI TOKA U HaNPsDKEHUS OT BPEMEHH) VIS DJIEKTPOMArHUTHBIX
KoJ1eOaHuH.

Pe3onanc mnpu mocCieOBaTEIbHOM COCIUHEHUHM PE3UCTOPa, KaTyIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopA.

Mopeinb TUHUU 3IEKTpoIepeaayun.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

HccnenoBanue 3aBUCIMOCTH MEPUOJIA MABIX KOJEOAHUI Tpy3a HA HUTU OT ATUHBI HUTH U MAaCChI
rpy3a.

HccnenoBanne mepeMEeHHOr0 TOKAa B LENMM M3 IOCIEN0BATENbHO COEIUHEHHBIX KOHJEHCATOpa,
KaTyIIKH U PE3UCTOpa.



Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60IHbL

MexaHuueckue BOJIHBI, ycloBuUs pactipoctpanenusd. [lepuoa. CkopocTs pacnpocTpaHeHUs U JITTUHA
BosiHEI. [lonepeunsie u npoaoibHbIE BoJHBL. MHTepdepenius u nudpakius MeXaHn4ecKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI U3JIyUEHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BekTopoB E, B, V B anekTtpoMarHuTHON BosiHe. CBONCTBAa 3JIEKTPOMArHUTHBIX BOJIH: OTpaKCHHE,
npesioMIIeHue, mosipuszanus, Judpaxius, uarepdeperius. CKOpOCTh IEKTPOMAarHUTHBIX BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[pUMEHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUuMIB pagrocBsa3u U TeNeBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHuueckue yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIbTPa3BYKOBasl AUArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, paJlduONpUEMHUK, TEJIEBU30p, AHTCHHA,
tenedon, CBU-neun.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJA0JIbHBIX BOJH.

Koneb6mtomnieecs Teno Kkak HICTOYHUK 3BYKA.

Habumtonenue otpakeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenne unrepdepeHunu u qupakiiui MEXaHHIECKUX BOJH.

3BYKOBOI pe30HAHC.

HaGiroieHne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMILTUTYAON U 9aCTOTON KOJICOaHMIA.

UccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, IPEIOMIICHUE, MOISpU3aLus,
mrdpakius, tHTepHEpeHIIHsL.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMonuHEHOE pacnpoOCTpaHEHHE CBETAa B OJHOPOAHOW cpene. Jlyu
ceera. TOYeUYHBbIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBera. [locTpoenne n300paxxeHui B MIIOCKOM 3€pKaje.

[Ipenomiienne cBera. 3aKOHBI TpPETOMIICHUS cBeTa. AOCONIOTHBIA MMOKazaTeiab MPEeTIOMIICHUS.
[Tonnoe BHyTpeHHEe oTpaxenue. IIpenenpHbIi yroil MoJIHOro BHYTPEHHETO OTPAKECHHUS.

Hucnepcus cseta. CrnoxkHbIil cocTaB Oenoro cBera. LIBer.

Cobuparonue 1 pacceMBaromiye JMH3bI. ToHKas JruH3a. @OKYCHOE pacCTOSIHUE M ONTHYECKas CHUjia
TOHKOM JuH3BL. [locTpoenue n3o0paskeHuit B COOMpAIOIMX U paccenBaOIUX JuH3aX. Popmyra TOHKOM
JIMH3BI. YBEeIUYeHNe, JaBaeMoe JIMH30M.

[Ipenenbr npUMEHUMOCTH T€OMETPUUYECKOM ONTHUKHU.

BonnoBass ontuka. Matepdepenuns cBera. KorepeHTHbIe HMCTOYHUKH. YCIOBUS HAOIIOJIEHUS
MakCUMyMOB W MHHHUMYMOB B HWHTEP(EpPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakius ceeta. Judpakiuonnas pemérka. Y ciaoBue HaOMIOICHUS TJIABHBIX MAaKCUMYMOB TIpH
MaJIeHu MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIUOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHu4eckue ycTporucTBa U MPaKTUUECKOe MPUMEHEHHUE: 0UKH, JTyTa, (oToarnmapar, NpoeKIIMOHHbII
anmnapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKIIMOHHAS pEHIETKa, MOISIPOU/I.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHne, OTpakKeHUe U MperoMieHne cBeta. OnTrudeckue mpruoopshI.

[TonHoe BHYTpeHHEe oTpaxkeHne. Moiens CBETOBO/IA.

HccnenoBanue cBOWCTB N300paKeHHid B TUH3aX.

Moaenu MUKpPOCKOIIA, TEIECKONa.

Habmonenue untepdepeHIim cera.

Ha6mronenue qudpakiuum cera.

HaGmronenue aucnepcuu cBera.

[Tonyyenue crekTpa ¢ TOMOIIBIO PU3MBI.

[Tonydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEHIETKH.

HaGmronenue mossipusaiuu cBera.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenne mokazarens mpeioMIICHHUs CTEKIA.

HccnenoBanue cBOWCTB N300paKeHH B THH3aX.

Hab6mronenue qucnepcun ceta.



Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

'panuubl  TPUMEHUMOCTH  KjiacCMyecKoW MexaHuku. [locTynaTel cnenHalbHOM — TEOPUH
OTHOCUTCIIBHOCTU: HWHBAPUAHTHOCTL MOAYJII CKOPOCTU CBCTAa B BAKYYMC, NMPUHIUIT OTHOCHUTCIIBHOCTU
OWHIITENWHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKPALLIEHUE JITUHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b Macchl C 3HEPTrUel U UMITYJICOM PEISTUBUCTCKOM YaCTHULIbl. DHEPTUS IIOKOS.

Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®otonsl. opmyna [InaHka cBsi3u 3HEpPruM (POTOHA € €ro YaCTOTON. DHEPTUs U UMITYJIbC (DOTOHA.
OtkpeiTue U uccienoBanue ¢orodpdexra. Onbitel A. I'. CrosneroBa. 3akonHbl ¢oTodrddexra.
VYpaBuenue DiinmreiiHa i poroaddexra. «Kpacnas rpanuna» Gotorddexra.
JaBnenne cBera. OnbiThl [1. H. JIeGenena.
XUMHYECKOE IEUCTBUE CBETA.
TexHuyeckue ycTpoiicTBa M MpakTHYECKOe NMpUMEHEeHHe: (OTOINEMEHT, (POTONATUUK, CONHEUHAS
Oarapesi, CBETOIHO/I.
Jlemoncmpayuu
®oTo3dPeKT Ha YCTAaHOBKE ¢ TUHKOBOH IIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.
Cseroauos.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Mopnens atroma Tomcona. OnbiTel Pesepdopna mo paccesnuro o -yactuul. Ilnanerapnas monenb
aroma. Iloctynarer bopa. M3nydenue u mornomenue (GOTOHOB MPH MEPEXO/E aTOMa C OJHOTO YPOBHS
SHepruu Ha apyroil. Buasl cnektpoB. CieKTp ypOBHEHN 3HEPruu aTomMa BOJAOPO/a.
BousiHOoBBIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KoprycKynsspHO-BOJHOBOW 1yanu3M.
CHoOHTaHHOE U BBIHYKJEHHOE U3JTyYEHUE.
TexHuyeckue ycTpoHCTBAa M MPAKTUYECKOE NMPUMEHEHME: CIIEKTpPalbHbIA aHaIn3 (CHEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mogpens omnbita Pezepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
HabntoneHue nuHeyaThIX CIEKTPOB U3TyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol
HalGmronenue nuHeiyaToro criekTpa.
Tema 3. Amomnoe aopo
DKCIepUMEHTHI, I0Ka3bIBAIOIIUE CI0KHOCTD CTpOeHUs siipa. OTKpPhITHE Pai0aKTUBHOCTH. ONBITHI
Pesepdopna no ompeneneHuio coctaBa paauoakTUBHOro uanydeHus. CpoiicTBa anbga-, OeTta-, ramma-
u3NyyeHus. BnusiHue pairoakTHBHOCTH Ha )KMBBIE OPTaHU3MBI.
OTkpbiTHE IpOTOHA M HeWTpoHa. HyknonHas monens saapa I'eiizenOepra—lBanenko. 3apsn sapa.
Maccosoe uncio sapa. M3otomnsl.
Anbda-pacnan. ONeKTpOHHBIH M TMO3UTPOHHBIN Oera-pacman. [‘amma-uznydenue. 3aKkoH
PaZMoaKTUBHOIO pacraja.
DHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.
AnepHsle peakunu. Jlenenne U CUHTE3 SAep.
Snepubiii peakrop. TepmosimepHblii cuHTe3. [IpoGiieMbl M MEPCHEKTUBBI SIEPHOM SHEPIETHUKH.
DKOJIOTHYECKHE aCMEeKThI sIIEPHON IHEPTeTHKH.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTo1p1 Ha0IIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
®dyHnaMeHTaIbHbIE B3aUMOAeHCTBUSA. EAMHCTBO (hru3ndecKoit KapTUHBI MUpA.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE NMPUMEHEHHUE: NO3UMETP, Kamepa BuiibcoHa, sepHbIN
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu



CYETYNK MOHU3UPYIOIIUX YaCTHII.
Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
HccnenoBanue TpekoB 9acTuil (110 TOTOBBIM (OTOrpadusim).

Pa3znes 8. JjieMeHTBI AaCTPOHOMUM U ACTPOPUUKHU

Oransl pa3BUTUs acTpoHOMHUU. [IpuKiIagHOE 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3anoro He6a. Co3pe3ausi, spkue 3BE3/1bl, IJIAHETHI, KX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Comnune. ConHeuHasi akTUBHOCTb. Mctounuk sHepruu ConHua u 3BE3M. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU. Jluarpamma  «CHEKTpalbHbIM  KJdacC —  CBETUMOCTBbY». 3BE3JbI  IJIABHOM
MIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTb» ISl 3BE3] IVIaBHOM IOCIIEIOBATEIbHOCTH.
Buytpennee crpoenue 3B€31. COBpeMEHHbBIE IPEICTABICHUS O IPOUCXOKACHUU U 3Botonuu CosHIa U
3BE3. DTanbl )KU3HHU 3BE3.

Mneunslii [Tyts — Hamia ['anaktuka. [lonoxenue u neuxkenue Connua B ['anaktuke. TUIIBI ralaKkTHK.
Pannoranaktuku u kBazapel. YEpHbIE ABIPHI B A/1pax rajJakTHK.

Bcenennas. Pacmpenne Bcenennoil. 3akon Xa60ma. Pasberanue ramaktuk. Teopus bonbmioro
B3pbIBa. PeNIMKTOBOE M3ITydueHHE.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGmronienuss HEBOOPYKEHHBIM TJIa30M C HUCIHOJIb30BAaHUEM KOMIBIOTEPHBIX MPUIOKEHUN st
OTIpeJIeIICHUs] TIOJIOKEHHSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CeBepHOTro
MOJTyIIapust U SIPKUE 3BE3/bL.

HaGmonenus B Teneckon JIyHsl, uranet, Mieunoro [lyrtn.

Oo6o0maroniee NoBTOpeHne

Ponp pu3mku M acTpOHOMHHM B 3KOHOMHYECKOH, TEXHOJOTHYCCKOW, CONMAILHOW M ITHYCCKON
cdepax AeITeTbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH U aCTPOHOMHH B COBPEMEHHON HAYyYHOU KapTHUHE
MUpa, POIb GU3NIECKOI Teopur B (POPMUPOBAHUU MPEICTABICHUNA O (PU3MUECKON KapTHHE MHpA, MECTO
¢bu3nueckoil KapTUHBI MHpa B OOLIEM pALY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTAaBICHUN O
IIPUPOJE.

MexnpeamMeTHbIe CBSI3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHA B 11 Ki1acce OCyIIECTBISIETCS ¢ YUETOM COIEPKATEITHHBIX
MEXIMPEIMETHBIX CBsI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemnvle nonwsimusi, CBS3aHHBIE C M3YYEHHUEM METOJIOB HAyYHOI'O IO3HAHUS: SIBJICHHE,
Hay4HbI (QakT, rumnoresa, (Qu3MUecKas BeJIWYMHA, 3aKOH, TEOpHUs, HaONIOJIeHHe, HKCIEPUMEHT,
MOJEIINPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpPaBHEHUMN, TPUTOHOMETpUYECKUE (DYHKIIMU: CUHYC, KOCUHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXIAECTBO, BEKTOPbl M HX MPOEKLUHUU HA OCH
KOOp/IMHAT, CJOXEHHWE BEKTOPOB, IPOM3BOAHbBIE 3JIEMEHTapHBIX (GYHKUUN, NPU3HAKK MMOJ00US
TPEYTroJIbHUKOB, OIIpe/IeIeHHE IIIOaAN IUIOCKUX GUryp u o0bEma Ted.

buonocus: snekTpuyeckue SBICHHUS B JKUBOM MpHUpoAe, KoieOaTeNbHbIE IBIKEHUS B >KUBOU
MIPUPO/IE, OTITUYECKUE SIBJICHUS B )KUBOU NMpUpPOE, ACHCTBUE pajivallii Ha KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeNl, MEXaHU3MBbI
o0pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MIIM, 3aJ€Kd MArHUTHBIX pyld, (OTOChEMKA 3eMHON
ITOBEPXHOCTH, IIPEACKA3AHNE 3EMIIETPSICEHUM.

Texnonoeusi: JWMHUM DIEKTPOIIEpENad, TEHEpAaTOp IEPEMEHHOTO TOKA, AJIEKTPOJBUIaTElb,
WHIYKIIMOHHAS Meub, pajap, paIuonpuéMHUK, TEIEBU30D, aHTeHHa, TernegoH, CBU-neus, mpoeKuoHHbII
amnmapart, BOJJOKOHHAsI ONITHKA, COJTHEUHas 6arapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHETI'O OBLIHEI'O OBPA30BAHUSA

OcBoenune yueOHoro npeamera «Pus3mka» Ha ypoBHE cpemaHero odmero oOpa3zoBaHus (0a30BBIN
YPOBEHB) JOJKHO 00ECTIeUUTh TOCTHKEHUE CIEAYIOUIMX JTUUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX
o0pa3oBaTeNbHBIX PE3YIbTATOB.



JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHoro npeamera «Dusukay» T0IKHBI OTpaxaTb TOTOBHOCTh
U CIIOCOOHOCTH 00YYaroIIUXCs PYKOBOACTBOBATHCS COPMHUPOBAHHON BHYTPEHHEH MO3UIMEN JTMYHOCTH,
CUCTEeMON IEHHOCTHBIX OpHUEHTAlUi, TO3UTUBHBIX BHYTPEHHHX YOEXKJCHUN, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM [EHHOCTSM POCCHHCKOTO OOIIECTBa, PpACIIMPEHUE KU3HEHHOTO OIbITa W OIbITa
NeSITeIbHOCTH B MPOIECCe peain3allid OCHOBHBIX HANpaBICHUM BOCIUTATENbHOI JEATEeIbHOCTH, B TOM
quCJIe B YaCTH:

1) rpa:knaHcKoOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh TPAKTAHCKON MO3ULIMHU OOYYAIOLIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOT0 00IeCTBa;

MPUHATHE TPATUIIMOHHBIX O0IIEYETOBEYECKUX T'YMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEPECAX I'PaXJAaHCKOr0 O0IeCTBa, y4aCTBOBATh
B CaMOYIIpaBJIeHHH B 00pa30BaTeIbHOW OpTraHU3aINH;

YMEHHE B3aUMOJCHCTBOBATH C COLMAIBbHBIMU WHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIUSAMHU U
Ha3HAYCHUEM,;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUICKON TPaT1aHCKON UACHTUYHOCTH, MTATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K T'OCYJapCTBEHHBIM CHUMBOJIAM, JIOCTU)KEHUSM POCCUNCKHUX YUEHBIX B
o0nactu (PU3UKU U TEXHHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;

CMOCOOHOCTh OILIGHUBATh CHUTYalMI0O WM TNPHHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JCSITEILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOMUMBOIO OYAYyLIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOUIEHHE K MHpY, BKJIIOYas 3CTETUKY HAy4YHOTO TBOPUYECTBA, IPHUCYIIETO
busnueckoil Hayke;

5) Tpy/10BOT0 BOCIUTAHUS:

HMHTEpEC K pazNu4HbIM chepam mpodecCHOHANBbHON IesSTeNbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(U3UKON U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaymie mpodeccuu U peain30oBbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTH (PU3UKHU HA TPOTIKEHUN
BCEM KU3HU;

6) IKOJIOrNYECKOTO BOCTIUTAHUSI:

c(OPMHPOBAHHOCTB SKOJIOTUYECKOH KYJIbTYphl, OCO3HAHUE INTO0ATBHOT0 XapaKTepa IKOJIOTHUECKUX
po0em;

IUIAHUPOBAHUE M OCYILLECTBICHHUE JIEHMCTBUM B OKpYXKAlOLIEW Cpele Ha OCHOBE 3HAHMsS Lielei
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

pacIIpEHNE OIBITA IEATENBHOCTH HKOJIOTHYECKOM HAPAaBIEHHOCTH HA OCHOBE HMEIOILMXCSI 3HAHUI
1o Qusuke;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOILIEITO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
buznuecKoil HayKu;

OCO3HAaHHE IIEHHOCTH Hay4yHOM JesTeNIbHOCTH, TOTOBHOCTh B IIpollecce€ H3y4deHUs (QU3UKU
OCYILECTBIAThH MPOEKTHYIO U UCCIIEI0BATENBCKYIO AEATENBHOCTh MHINBUIYAIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIbTATBI

IHo3naBaTenbHBIE YHHBePCAIbHbIE YUeOHbIe JeiCTBUS

ba3oBble Jjornueckue AeMcTBHUA:
CaMOCTOSITENILHO (POPMYTUPOBATEH U aKTyaIH3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OTIPEIEIATH 1EH IeITeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHIKCHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NYECKUX SIBICHUSX;



paspabarbiBaTh IJIaH pElIeHUs MpoOJieMbl ¢ y4y€TOM aHalIM3a HMMEIOIIMXCS MaTepHallbHbIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JI€ATEIHHOCTh, OIIECHUBATh COOTBETCTBHE PE3YyJbTATOB IIEJISIM, OL[CHUBAThH
PHUCKH MOCIEACTBUHN JAESATENbHOCTH;

KOOPJMHUPOBATH U BBITIOJIHATH Pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO
B3aHUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBareibckue AeiCTBUA:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHU U METO1aMU (PU3UUYECKOI HAYKH;

BIIQJICTh HABBIKAMH y4eOHO-HCCIIEIOBATEILCKON M MPOEKTHOUN JESATEILHOCTH B 00JIaCTH (PHU3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY IOMCKY METOJOB pelIeHUs 3a1ad (U3HUecKoro
coJiepKaHusl, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B [TO3HAHMS;

BJIQJIETh BHJAMU JESATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEpHpeTaluH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IIUYHBIX YICOHBIX CUTYAIUSIX, B TOM YHCIIE IPU CO3TaHUH YICOHBIX
MIPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh ITPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTYaJU3UpPOBATh 3ajady, BBIIBUTaTh TUIIOTE3Y €€
pellleHrs, HaXOJIUTh apryMEHThl ISl JOKa3aTeslbCTBA CBOUX YTBEPXKIACHHM, 3alaBaTh MapaMeTpbl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh IOJIyUCHHBIE B XOJ€ PELICHHS 3aJaud pPe3yJbTaTbl, KPUTUYECKH OIICHUBATh HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4ll B 00pa30BaTEIbHON AEATEILHOCTH, B TOM UHUCIIE
IIpU U3YYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS TT0 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEICATCILHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanmeii:

BJIa/IETh HABBIKAMH IOJIyueHHUs MHPOpMauu (PU3NYECKOTO COJIEP:KaHUs M3 MCTOYHHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIIPHO OCYIIECTBIIATH MIOMCK, aHAJIN3, CHCTEMATH3AIMIO U HHTEPIIPETAIHIO HHPOPMALIUU
pa3IMYHBIX BUJOB U (pOPM MpeICTaBICHHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAITNH;

UCIIONIb30BaTh CpPEACTBAa HMH(OPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 3a/1a4 C COOJII0/IEHHEM TPEOOBAHHM SPTOHOMUKH,
TEXHUKU O€30MaCHOCTH, THUTUEHBI, PECypcoCOepeKeHHs, TMPABOBBIX M OJTUYECKUX HOPM, HOPM
nH(pOpPMaAIMOHHOM 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEp>KaHUS B PA3NUUYHBIX (opmarax ¢ ydéTOM Ha3HAYCHHS
MH(pOpMaIIUU U 1IEJEBOM ayTUTOPUH, BRIOUPAsi ONTUMAIIbHYIO (POPMY MpeCTaBICHUS U BU3yaJIU3aIUH.

KomMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eliCTBUSA:

OCYILLECTBIAThH OOLIEHHE HA YpOKaX (PU3MKU U BO BHEYPOUHOH NEATETbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(IMKTHBIX CUTYalMi U cMAr4aTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;

MMOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;

BBIOMPATh TEMATUKY U METO/bI COBMECTHBIX IEHCTBHI ¢ yUETOM OOLIMX HHTEPECOB U BOZMOKHOCTEH
KaKIOT0 WICHA KOJIJICKTUBA;

IIPUHUMATBH LIEJIA COBMECTHOU IEATEIIBHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH IEUCTBUA 110 €€
JOCTUKEHHIO: COCTABJIATH IJIaH JEHCTBU, paclpeaesaTh PO ¢ y4ETOM MHEHUHN Y4aCTHUKOB, 0OCYKIaTh
pe3yabTaThl COBMECTHON pPabOTHI;

OILICHMBATh KAayeCTBO CBOETO BKJIaJa M KaXKJIOTO Y4YacTHMKA KOMaH[Ibl B OOLIMI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/JiaraTb HOBBIE IIPOEKTHI, OLIEHWBAaTh HUAECH C NO3WLHWHA HOBU3HBI, OPUTMHAIBHOCTH,
MIPAaKTUYECKOU 3HAYMMOCTH;

OCYHIECTBJIATh IMO3UTHUBHOE CTPATErMYECKOE NOBEACHUE B PA3JIMYHBIX CHTYyaUUsX, HPOSBITH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.



PeryasiTuBHbIe YHHBepPcAJIbHbIE Y4eOHbIE eiicTBUS
Camoopranmu3anmus:

CaMOCTOSITEJILHO OCYILECTBIIATh II03HABATENIbHYIO JEATEIBHOCTh B 00JaCT (U3UKU U aCTPOHOMUH,
BBISIBJISATH POOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJISATH IUIAH PELICHHS PACYETHBIX U KAYECTBEHHBIX 3a/1a4, IUIaH BBIIIOJIHECHHUS
MPAKTUYECKON pabOTHI C yUETOM UMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX BOZMOYKHOCTEH U MPEANOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

pacIpsATh paMK1 y4eOHOTO IIPpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

Jies1aTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocOOCTBOBaTh (POPMHUPOBAHMIO M HPOSIBICHUIO SPYAULUU B 00JACTH (PU3MKH, IHOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YMOLHOHAJIbHBIH HHTEJIEKT:

JIaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTbh KOPPEKTUBBI B IEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE
pE3yJIBTATOB LIEISIM;

BJIaJICTh HAaBBIKAMHU IIO3HABATENIILHOW pedUIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JACUCTBUH U
MBICIIUTENIBHBIX [TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA,

MCIOJIb30BATh MPUEMBI pedIIEKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHMBAaTh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€E PE3YIIbTATOB IEATEIBHOCTH;

IIPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YIIbTATOB JIEATEIBHOCTH;

IIPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B nporniecce nocTHKEHNS TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MIPOTPaMMBI IO (pU3HKE IS yPOBHSA
cpeaHero obmero oOpa3oBaHUs y OOYYaIOUIMXCS COBEPIIEHCTBYETCS SMOLMOHAIbHBIM HHTEIIEKT,
MpEeIoIararoImui copMUPOBaHHOCTH:

CaMOCO3HAaHUs, BKJIIOYAOLIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOLMOHAIBHOE COCTOSHHE, BUIETh
HaIpaBJICHUS Pa3BUTHUSI COOCTBEHHON YMOIIMOHAILHON C(ephl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHMs, BKIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTD 34 CBOE
MIOBE/IEHHE, CIOCOOHOCTh aalTHPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSAM U NPOSBIATh THOKOCTH, ObITH
OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKECHHUIO LIEJIM U YCIEXY, ONTHMH3M,
MHULIMATUBHOCTb, YMEHUE JACIUCTBOBATh UCXOIs U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHMMATh 3MOIIMOHAIBHOE COCTOSIHUE JIPYTMX, YUYUTHIBATh
€ro MpH OCYILECTBIEHUH OOLIEHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAMBaTh OTHOIIEHUS C IPYTUMHU JIOAbMH,
3a00TUTHCS, IPOSIBIATH UHTEPEC U pa3periaTb KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy o6yuenus B 10 ki1acce npeameTHble pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpa)aTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX Pojb U MecTO (PU3UKU B (HOPMHUPOBAHUM COBPEMEHHON HayyHOU
KAapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOW TEXHUKH U TEXHOJIOTHI, B IPAKTUUYECKOM NEATEIBHOCTH JIOACH;

YUUTHIBaTh TPAHUIIBI NPUMEHEHHUS M3YyYEHHBIX (PU3NYECKUX MOJIEJei: MarepuaiabHas TO4YKa,
MHeplalbHas CUCTeMa OTcuéTa, aOCOIOTHO TBEPAOE TENIO, MACANbHBIM Ta3, MOAEIN CTPOCHUS Ta3o0B,
KHUAKOCTEH U TBEPIBIX TEJ, TOUSUHBIN AIEKTPUUYECKUH 3apsi IpH pelieHnu GU3NYECKuX 3a/1ay;

pacrio3HaBaTh (U3MUECKUE SBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETHYECKOH TEOPUH CTPOCHHS BELIECTBA U JJIEKTPOJMHAMUKU: PaBHOMEpPHOE W
PaBHOYCKOPEHHOE NPSMOJMHEHHOE IBM)KEHHE, CBOOOJHOE MajJeHHWE Tel, JBWKEHHE 1O OKPYKHOCTH,
MHepLUs, B3auMo ieicTBuE Tell, Tuddy3usi, OpOyHOBCKOE ABMKEHUE, CTPOSHUE )KUIKOCTEHN U TBEPIBIX TE,
M3MEeHEeHHe 00bEMa Tell IIPU HarpeBaHUH (OXJIaKICHUN ), TETUIOBOE PAaBHOBECHUE, HCTIapEHUE, KOH IEHC AL,
IUIaBJIEHUE, KPUCTAJUIM3AllMsl, KUIIEHHE, BJIAXHOCTh BO3/yXa, IOBBIIIEHUWE HaBICHUS Tra3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCYyZE, CBSI3b MEXAYy [apaMeTpaMH COCTOSHUS Ta3a B H30Ipoleccax,
JIEKTpU3aLUs Tell, B3aUMOAEHCTBHUE 3aps/I0B;

OIMCHIBATh MEXAHWYECKOE JBIDKEHHE, HCIONB3Ys (PU3MUECKHE BEIMYMHBI: KOOpAMHATA, MYTh,
IepeMEeIleHNe, CKOPOCTh, YCKOPEHHE, Macca Tesa, CWIa, HMMIIYJbC Tela, KUHETHYecKas »Heprus,



NOTEHIMAJIbHAsl SHEPrus, MEXaHU4YecKas padoTa, MEXaHMYECKasi MOLIHOCTb; IIPU OMMCAHUM MPABUIIBHO
TPAaKTOBaTh (DU3MYECKHI CMBICI HCIIOJIB3YeMbIX BEIMYMH, MX OOO3HAUYCHUS M E€AWHUIIBI, HAXOAUTh
(GopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIMUYMHY C APYTUMH BETMUYMHAMU;

OIMCHIBATh M3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJI M TEIUIOBBIC SBIICHHS, HCIIONB3YS (PU3NYECKHE
BEJIMYMHBI: JIaBJICHUE Ta3a, TeMIeparypa, CPeAHss KHUHETUYeCKas SHEeprus XaoTHYECKOro JIBHIKEHUS
MOJIEKYJI, CPEIHEKBAIpaTUUHAsl CKOPOCTh MOJIEKYJI, KOJIMUECTBO TEIUIOTHI, BHYTPEHHSS 3HEPIUs, paboTa
rasza, KO3(QpQUIHUEHT MOJIE3HOr0 JIEHCTBUS TEIJIOBOIO JABMUIraTessl; IPU ONUCAHUU MPABUIBHO TPAKTOBATb
(Gu3MYeCKUi CMBICT HCIIONB3YEMbIX BEIMYMH, MX O0O3HAUeHHs M EIUHHIbI, HAXOAUTH (HOPMYIIHI,
CBSI3bIBAIOIIME JAaHHYIO (U3NYECKYIO BEIMYUHY C APYTMMH BEITHUUMHAM;

OIMCHIBATh U3yUEHHBIE MIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUYECKUE SIBIEHUS (IIPOLECCHI),
UCHOJb3Yysl (U3NYECKUE BEIUUYMHBIL: JIEKTPUUYECKUN 3aps]l, SJIEKTPUUECKOE 10JIe, HANPsHKEHHOCTD MO,
MOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB; IPH ONHCAHWU NPABWIBHO TPAKTOBATh (DU3UYECKHI CMBICH
UCIOJIb3yEeMbIX BEJIUYMH, MX OOO3HAYEHMs U €IMHUIIBI; YKa3bIBaThb (POPMYJIbI, CBA3BIBAIOIINME JAHHYIO
(GU3NYECKYIO BETUYMHY C IPYTHUMHU BEIIMYMHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOLIECCHl U SIBJIECHUS, UCHOJb3Ysd (PU3NYECKUE 3aKOHBI M NIPUHLUIIBL:
3akoH BceMupHoro Tsarotenus, |, Il u 1l 3akonsl HploToHa, 3aKOH COXpaHEHUs MEXaHUYECKOM 3HEpruw,
3aKOH COXpaHEHHUs HMMIIyJbCa, MPUHLUI CYNEPHO3ULMU CHJI, NMPUHLUI PaBHOIPABHUS HHEPLHUAIBHBIX
CUCTEM OTCUETa, MOJIEKYJISPHO-KHUHETUYECKYIO TEOpPUIO CTPOCHHS BEILECTBA, [A30BbIE 3aKOHBI, CBS3b
CpeAHel KMHETUYECKON SHepruy TEMIOBOTO JIBMXKEHUS MOJIEKYJ ¢ aOCOMIOTHON TeMIepaTypoH, MepBblii
3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHMsI JIEKTPUUECKOro 3apsija, 3akoH KyioHa, npu 3ToM pasinyarb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPRKEHUE U YCIOBUS (IpaHULIbI, 00JacTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPHHLUIBI JCUCTBUS MAallMH, HPUOOPOB M TEXHUYECKHX YCTPOWCTB;
pa3iauyaTth yCcJIOBHs UX OE€30M1aCHOTO MCIOIb30BaHUS B IOBCEHEBHON KU3HU;

BBIMOJIHATh  SKCIEPUMEHThl MO HCCIEIOBaHHUI0 (U3UYECKUX SBICHUH U  IPOLECCOB C
WCTOJIB30BAaHUEM TPSAMBIX M KOCBEHHBIX W3MEPEHUH, Ipu 3TOM (popMynupoBaTh mpobiemy/3agady H
TUIIOTE3Y Y4eOHOI'0 SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOI0 000py10BaHuUs, IPOBOIUTh
OTIBIT U OPMYJIMPOBATH BHIBOJIBI;

OCYILLIECTBIATh NPsMbIE U KOCBEHHbIE M3MEpEeHMs (PU3MUECKUX BEIMYUH, MPU 3TOM BHIOMpAThH
ONTHUMAJbHBIA CHOCOO M3MEPEHHsS U HCIOJB30BaTh H3BECTHHIE METOABl OLIEHKH IOrPEUIHOCTEN
HU3MEpEHUI;

HCCIIEIOBaTh 3aBUCHMOCTH MEXIy (U3NYECKUMHU BEJIUYMHAMU C UCIOJb30BAaHUEM MPSIMBIX
M3MEpEeHUH, IPH 3TOM KOHCTPYUPOBATh YCTaHOBKY, (DMKCHPOBATh Pe3yJabTaThl MOTYY€HHON 3aBUCUMOCTH
(u3NYECKUX BEJIMYMH B BHUJI€ TaOIUI U TPa(HUKOB, €1aTh BBIBOJIBI 110 pe3yIbTaTaM HUCCIIEIOBaHMUS;

coOnoaTh mpaBuiaa O€30MaCHOrO TpyAa NpU NMPOBEACHUM HCCIEAOBAaHMM B pamMKax y4yeOHOro
SKCIIEPUMEHTa, Yy4eOHO-UCCIEAOBATEIbCKOM M  IMPOEKTHOM JEATEIbHOCTH C  MCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JAOOPaTOPHOT0 00OPYAOBaHUS;

pelaTth pacu€THBIE 3ajauy C SIBHO 33aJJaHHON (PU3NUECKON MOJIEIIBIO, UCIIONb3Ys (PU3NYECKUE 3aKOHbI
Y IPUHIIMIIBI, Ha OCHOBE aHAJIM3a yCIOBUS 33/1a4M BBIOMPATh (PU3NUYECKYIO MOJEIb, BBIIENATh (PU3NUECKUE
BEJIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIE AJIsl €€ pelleHusl, IPOBOAUTh PAacu€Thl U OLIEHUBATh PEAIbLHOCTD
MOJTyYEHHOT0 3HaYeHMs (PU3NYECKON BETMUHHBI;

pemars KauyeCTBEHHbIE 3aJauyd: BBICTpaMBaTh JIOTUYECKHM HENPOTHUBOPEUMBYIO  IEMOYKY
paccyXJIeHH ¢ ONOpoi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

HCIOJIb30BaTh MpPU pEIIeHWH y4eOHBIX 337a4 COBpEMEHHbIe MH(OPMALMOHHBIE TEXHOJIOTUU IS
MIOUCKA, CTPYKTYPHUPOBAHMS, HHTEPNPETALMU U NPEACTABICHUS Y4eOHOM W Hay4yHO-NOMYJISPHOMN
nH(pOpMallMY, TOJYYEHHOM H3 PA3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIU3HPOBATh IOJIY4aeMYHO
uH(pOpMaIINIO;

MIPUBOJIUTH MPHUMEPHI BKJIA/Ja POCCUHUCKHX U 3apyOexHBIX YUEHBIX-(DM3MKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHHUS MO (PU3MKE B TMOBCEAHEBHOW >KM3HHM JUIsl 0OeCredeHUs
0e30macHOCTH IpU OOpAIleHUH ¢ TPUOOpPaMU U TEXHUYECKHMHU YCTPOMCTBaMU, [l COXPaHEHHsI 3[0pOBbS
1 COOJTIOICHUSI HOPM SKOJIOTMYECKOTO MOBEECHUS B OKPYKaIOILEH Cpefe;

paboTaTh B IpyINIe C BHIMOJIHEHHEM PA3IMYHbIX COLUAIBHBIX POJIeH, IUIaHUPOBaTh paboTy IPYIIIbI,
palMOHATIBbHO pacCHpeneNsaTh 00S3aHHOCTH M IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUSAX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KJOT0 U3 YUaCTHUKOB IPYIIIBI B pELICHHE paccMaTpuBaeMon poOIeMbl.



K xoHny o6y4yenus B 11 kiacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaKaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpPax pojb U MeCTO (PU3UKHU B (DOPMUPOBAHUM COBPEMEHHON HAay4dHOU
KapTHUHBI MUPA, B PA3BUTUHA COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B IIPAKTUYECKOM IEATEIBHOCTH JIIOICH,
LIEJIOCTHOCTb ¥ €IMHCTBO (pU3MUECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI IPUMEHEHHSI U3YYEHHBIX (PU3UUYECKUX MOJICNICH: TOUCUHBIH 3IIEKTPUYECKHMA
3apsij, Jyd CBeTa, TOUYCUHbIM HCTOYHUK CBETA, sIepHast MOJIeNIb aTOMa, HYKJIOHHAs! MOZIETIb aTOMHOTO spa
IpU peuIeHnr PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pu3nueckue sBIeHHS (IIpolecchl) U OOBSICHATh HX HA OCHOBE 3aKOHOB
SJIEKTPOAMHAMUKNA ¥ KBAHTOBOW (DU3MKHU: DIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOe, MAarHUTHOE AEUCTBUS TOKA, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMArHUTHas WHIYKLUS,
JeiCTBUE MarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM M ABIDKYIIHICS 3apsi], SICKTPOMAarHUTHBIE KOJIeOaHUs
U BOJIHBI, MpPSIMOJIMHEHHOE pPACHPOCTpaHEHHUE CBeTa, OTpPa)KCHUE, IpeloMileHHe, HHTepdepeHuus,
audpakuus W MOJSpHU3alds CBETa, AHMCIEpcus cBera, ¢orodnekTpuueckuil pdext (poroaddexr),
CBETOBOE JIaBJICHHE, BO3HUKHOBEHHE JIMHEWYAaTOro CIHEKTpa aroMa BOJOPOJA, €CTECTBEHHas M
HCKYCCTBEHHAs PaIiOAKTUBHOCTD;

ONMCHIBaTh HM3Y4YCHHbIE CBOICTBa BeIIECTBA (QJIEKTPUYECKHUE, MArHUTHBIE, OINTHYECKUE,
AJIEKTPHUYECKYIO MTPOBOIUMOCTD PA3IMYHBIX CPENT) M AIEKTPOMArHUTHBIE SIBICHUS (IIPOLECCHI), HCIIONIb3YS
¢bu3nyecKkre BEITUUNHBL: 3JIEKTPUUYECKUN 3aps]l, CHJIa TOKA, JJIEKTPUUYECKOE HAIIPSDKEHHE, SJICKTPUIECKOe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOIBIKYIAs CHiia, padoTa TOKA, MHAYKIIUS MarHUTHOTO
noJsi, cuina Amrepa, cuia JlopeHua, HHIYKTUBHOCTh KaTYIIKH, SHEPTUs 3JIEKTPUUYECKOTO U MarHUTHOTO
MOJIeH, MEepUoa M 4YacToTa KojeOaHWil B KoJjeOaTeNTbHOM KOHTYpE, 3apsl M cuja TOKa B IIPOIECcCe
rapMOHUYECKUX JIEKTPOMArHUTHBIX KOJeOaHUM, (POKYCHOE pacCTOSHHME M ONTHYECKask CUJIa JIMH3bI, IPU
ONMCAaHWM TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIIOJIB3YEMBIX BEIMYUH, WX OO0O03HAUYCHUS H
€IMHUIIbI, YKa3bIBATh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO BETUUYUHY C JPYTUMH BEJIMUYNHAMM;

OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOILECCHI, WCHOIB3YSd (PH3MUECKUE BEINUHHBI:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI U 4aCTOTA CBETA, SHEPTUS U UMIIYNbC (POTOHA, IEPUOJ]L
MOJTypacIiaia, SHEPTrHs CBSI3U aTOMHBIX S/I€P, PU ONMMCAHUH MPABHILHO TPAKTOBATH (PU3NUIECKUN CMBICI
UCHOJIb3yEeMbIX BEIUYMH, UX O0O3HAYEHMs W €IMHHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO
(U3NIECKYIO BETUYMHY C IPYTHMHU BEIMYMHAMU, BBIYUCIISATH 3HAYCHNE (PU3HMUECKON BETMYMHEI;

aHAJM3UPOBaTh (PU3MUYECKHE MPOLIECCHl U SIBJICHUS, UCHOIb3Yysd (U3NUECKUE 3aKOHBl M MPUHIUIIBL:
3akoH OMa, 3aKOHBI TIOCJIEIOBATEIBHOTO H MapaUIeIbHOTO COSAMHEHUS MPOBOJAHUKOB, 3aKOH J[IKOysa—
JleHua, 3aKOH 3JIEKTPOMAarHUTHON MHAYKIUH, 3aKOH MPAMOJMHEHHOTO PacpOCTPaHEHHUsI CBETa, 3aKOHbI
OTpa)XEHHUs CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHEe OMWHINTeWHa Mg (pororddexra, 3aKoH
COXpaHEHMs SHEPIrUH, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXPaHEHMsI JIEKTPUUECKOro 3apsia, 3aKOH
COXpaHEHHsI MacCOBOTO YHCIIA, TIOCTYNaThl bopa, 3aK0H pagroakTUBHOTO pacmaja, MpH dTOM pa3ndyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIpRKEHUE U YCJIOBHUS (TpaHUIIbI, 00JacTH)
IPUMEHUMOCTH;

OTIpeJIeNIATh HaNpaBieHUE BEKTOpa HMHJIYKIMM MarHUTHOTO TIIOJIA MPOBOJHUKA C TOKOM, CHJIBI
Awmniepa u cuinsl JIopenna;

CTPOUTH M OMMCHIBATh N300pa’keHHE, CO3JaBaeMOe IJIOCKUM 3€pKaJloM, TOHKOM JIMH30H;

BBITIOJIHATE  OKCIIEPUMEHTHl 10  HCCIENOBaHWIO (U3UYECKUX SBICHUH W TPOLECCOB C
UCTOJIb30BAHUEM NPAMBIX M KOCBEHHBIX M3MEpPEHU: mpu 3TOM (GOopMylnpoBaTh Nmpobdiemy/3afady |
THIIOTE3y YUYeOHOTO HKCIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000py/I0BaHMUs, TPOBOIUTH
OIBIT U (OPMYJINPOBATH BBIBOJIBI;

OCYIIECTBIISITh TPSIMbIE W KOCBEHHBIE M3MEpPEeHHs (DU3MUYECKUX BEJMYWH, MPH 3TOM BHIOMPATH
ONTUMANIBHBIA CIOCOO0 M3MEpPEHHs W HCIOJIb30BaTh H3BECTHBIE METO/AbI OIEHKH IOTPELIHOCTeH
N3MEPEHMU;

UCCIIEeI0BATh 3aBUCUMOCTH (PM3UUECKUX BEJIMYMH C UCIIOIB30BAaHUEM MPSIMBIX U3MEPEHUIA: IIPH 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YNIBTATHI MMOJYYEHHON 3aBUCUIMOCTH (PH3MUECKUX BEITHUNH
B Buie Ta0aMIl U TpadUKOB, 1e1aTh BBIBOJBI 10 pe3yIbTaTaM MCCIEIOBAHNUS;

coOmomaTh mpaBuia OE30MaCHOTO TPYyAa NPU TPOBEICHHH HCCIEIOBAaHWNA B paMKax y4eOHOTO
HKCHEPUMEHTa, Y4eOHO-MCCIEOBATENbCKOH M NPOEKTHOM  JESITEeNbHOCTH C  MCIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHMUS;

pelaTh pacu€THBIE 3a]Ja4H C IBHO 33JJaHHOM (PU3NUECKOM MOEIIBIO, UCTIONb3Ys (PU3HUecKre 3aKOHbI
Y TIPUHIIMAIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H BRIOMPATh (PU3MYECKYIO MOJIEIh, BBIIENIATh (PH3NUECKUE



BEJINYMHBI U POPMYJIBI, HEOOXOIUMBIE Ui €€ pPelIeHus], IPOBOIUTh PACUETHl M OIIEHUBATH PEATBHOCTD
IMOJIYYCHHOTI'O 3HAUCHUA (I)I/ISI/I‘IGCKOI\/'I BCJIIMYHHBI;

pemiate KadyecTBEHHBIC 3aJadd: BBICTPAMBaTh JIOTHYECKH HETPOTHBOPEUMBYIO  LETMOYKY
paccyXJIeHU ¢ OOPOi Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

UCIIONIB30BATh TIPH PEUICHUH Y4eOHBIX 3a7ad COBPEMEHHbIE WH(POPMAIIMOHHBIE TEXHOJIOTHH IS
MOUCKA, CTPYKTYPHUPOBAHMS, HWHTEPIPETALMU W NPEACTABICHUS Yy4eOHOW M HAy4YHO-TOMYJISPHON
uHpOpMAIMY, TOJYYCHHOW W3 pa3JIMYHBIX HMCTOYHHUKOB, KPUTHYECKH AHAIU3UPOBATH MOTY4aeMYIO
nH(pOpMAIIHIO;

OOBSCHSITH IPUHLUIIBI ICHCTBHS MAIlIH, TIPHOOPOB M TEXHUYECKUX YCTPOMCTB, Pa3INuaTh yCIOBHS
ux 0e30I1acHOT0 UCIIOJIb30BaHMs B TOBCETHEBHOM JKU3HHU;

NPUBOJIUTH MPUMEPHI BKJIaJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIB30BATh TEOPETHUYECKHE 3HaHUS 1O (U3MKE B IOBCEAHEBHOW JXHM3HM Uil O0OECHECYCHUS
0€30macHOCTH IpU OOPAIIEHUH ¢ TPUOOPAMU U TEXHUYECKUMHU YCTPOMCTBAMHU, [T COXPAaHEHHS 3I0POBbS
U COOTIOJICHNST HOPM 3KOJIOTHUECKOTO TTOBEICHUS B OKPYKAIOIIEH cpere;

paboTaTh B TpyNIIE C BHIMOJIHEHHEM PA3IMYHbBIX COLUAIBHBIX POJICH, TUIAHUPOBATh PadOTy IPYIIIIbI,
PalMOHAIBHO PACHPENENATh O0SM3aHHOCTH M IUIAHUPOBATH JACATEIBHOCTh B HECTAaHJIAPTHBIX CHTYALUX,
aJIeKBaTHO OIICHMWBATh BKJIAJ] K&KIOTO U3 YIaCTHUKOB IPYIIIIHI B PEIICHUE PACCMATPUBAEMO TPOOIIEMBI.
TEMATHUYECKOE INTAHUPOBAHUE

10 KUJIACC
No KosmmmuecTBo yacos DJIEeKTPOHHbIE
n/_n HaumenoBanue pa3jaeiio Kontpo MpaxkTn (uudposbie)
U TEM NPOrpamMmbl Bcero JIbHBIE yecKkue o0Opa3oBaTe/IbHBIE
padoTbI padoThbI pecypchl
Paznen 1. DU3UKA U METOJbI HAYYHOI'O ITO3HAHMUSI
11 dusuka u MeTOabI 2 bu6mmoreka [JOK
HAyYHOTO ITO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnuotexa [JOK
21 | Kunevaruka > https://m.edsi.ru/7f4lbf72
bubnunoreka [JOK
22 Munawmxa ! https://m.edsgé.ru/?f41bf72
23 3aKOHBI COXpPAHEHUS B 6 1 1 bubnunoreka [JOK
MEXaHHKe https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuoteka [JOK
KUHETUYECKOU TEOPUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 Eggg?lﬁéezigﬁ{fﬂ f41bf72
o | seroma [ BuGorea 10K
https://m.edsoo.ru/7f41bf72
TIEPEXO0JIbI
Hroro no paszneny 24
Paznen 4. JIEKTPOJANHAMUKA
bub6mmoreka [IOK
41 Onexrpocrariia 10 . httgs://?n.eedsgj(.)ru/7f41bf72
[TocTostHABIN
4.2  osnextpuyeckuii Tok. Toku 12 1 1 Eggi?;ﬁl%ii?{fﬂ f41bf72
B PA3JIMYHBIX Cpejlax
Hroro mo pazneny 22
PezepBHoOe Bpemst 2 1
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OBIIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME 68 4 4
11 KJIACC
KoanuyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jie/ioB KonTpo Ipasru (uupoBsIc)
/¥ TeM NPOrpaMMbl Bcero EHLIE qecKime 06pAI0BATELHELE
padoThI padoThI pecypcebl
Pazpnen 1. JIEKTPOJANHAMUKA
1.1 ggfﬁ:;aergzﬁaa 11 1 3 bubmorexa LOK
S https://m.edsoo0.ru/7f41c97c
Hroro mo pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 nexmpovarmime 0 ; | Bubmorexa IOK
https://m.edsoo.ru/7f41c97c
KoJIeOaHus
29 MexaHH4ecKue u 5 1 bubmuorexa [JOK
AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
2.3 | Ommmxa 10 3 https://m.edscL)Io.ru/7f41097c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI CTICITUATILHOU 4 1 bu6mmoteka [IOK
TEOPUH OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
DJIeMEHThI KBAaHTOBOM 6 bu6mmoteka [IOK
OITHKH https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
4.2 Crpoenue atoma 4 https://m.edso0.ru/7f41c97c
bubmmoteka [IOK
4.3 Atomnoe a1po S https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

51 DneMEeHThI aCTPOHOMHUH U 7 1 bubmuorexa [JOK
acTpo(U3HKH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 7
Pa3nen 6. OBOBLIAIOILIEE TIOBTOPEHUE
bubnmnoreka [JOK
6.1 Obobmaromee nosTopenne 4 https://m.edscLi).ru/7f41097c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 4 7

[10 ITPOT'PAMME
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