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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHS Ha YPOBHE cpenHero oOmiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHWH M TpeOOBaHMI K pe3yinbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTENbHON IPOrPaMMBI,
npencrasieHHbx B PI'OC COO, a Taxxke ¢ yu€toM ¢enepanbHol pabodeil mporpaMMbl BOCITUTAHUS U KOHIICTIIIH
npernojaBanus yueOHoro mpeamera «®Pusuka» B o0Opas3oBaTesbHBIX opranusanusax Poccuiickoit deneparmu,
peaTn3yoIIX OCHOBHBIE 00pa30BaTeIbHbIC TPOTPAMMEI.

Copneprkanue mporpamMmsbl o (pU3HMKe HAMPaBIEHO HA (OPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTUHBI MUPA
obyuaromuxcs 10—-11 kmaccoB mpu oOydeHun wux (Qusmke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
IeATeNbHOCTHOTO moaxoaa. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusiM ®I'OC COO k miaHupyeMbIM
JMYHOCTHBIM, TPEJAMETHBIM M METalpeIMETHBIM pE3yJbTaTaM OOYYeHHs, a TAKKE YUYUTHIBAET HEOOXOIMMOCTb
peanu3ali MEXIPEIMETHBIX CBS3ed (M3MKH C E€CTeCTBEHHO-HAYYHBIMH Y4Y€OHBIMH IpenMeTamMu. B Hei
OTPEJIENSAIOTCS OCHOBHBIEC II€JIM M3Y4eHHs (U3UKH Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs, IJIAHUPYyEMbIE
pe3yabTaThl OCBOCHUSI Kypca (PU3UKU: JTMUYHOCTHBIE, METAIIpeIMETHbIE, IPEMETHBIE (Ha 0a30BOM YpOBHE).

[IporpamMma no gu3sukKe BKIIOYAET:

® [IJIaHUpPyEMblE€ PE3yJbTaThl OCBOEHMs Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4YMCIIE NPEIMETHbBIE

pe3yNbTaThl 10 rojiaM 00y4EeHUs;

e cojepkaHue ydyeObHoro npeamMera «Du3nkay 1o rogam oOydeHHs.

dusnka Kak Hayka O Hambojee OOMMX 3aKOHAX MPHUPOJIBI, BRICTYMAas B KadyeCTBE y4EOHOTO MpenMeTa B
IIIKOJIe, BHOCUT CYILIECTBEHHBIN BKIJIaJ B CUCTEMY 3HaHUU 00 okpyxkaromeM mupe. llIkonbHbIN Kypc QU3UMKU —
CHUCTEMOOOPA3YIONINN I €CTECTBEHHO-HAYYHBIX YU4€OHBIX MPEAMETOB, MOCKOIBKY (DU3NYECKHE 3aKOHBI JIEKAT B
OCHOBE IMPOLIECCOB W SBJICHUH, M3y4yaeMbIX XUMHeH, Ouosoruei, ¢usuueckod reorpadueidl U acTpOHOMHEH.
Hcnonp30BaHne U aKTUBHOE MIPUMEHEHNE (PU3NUECKUX 3HAHUN ONPENeIIIeT XapaKTep U pa3BUTHE Pa3HOOOpa3HbIX
TEXHOJIOTUH B cepe IHEPreTUKHU, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, MOJyYEHHUs HOBBIX MaTEpUAJIOB C 33aJaHHBIMU
CBOMCTBaMHM W Jpyrux. M3ydeHue (U3MKH BHOCUT OCHOBHOM BKJIaa B (OPMHUPOBAHWE ECTECTBEHHO-HAYYHOU
KapTUHbl Mupa oOydaromuxcsi, B (OpMHpPOBAHHME YMEHUN NPUMEHITh HAyYHBIH METOJA IO3HAaHUS IpU
BBITIOJIHEHUH UMU Y4€OHBIX HCCIIeI0BaHHH.

B ocHOBY kypca (pu3uku a1 ypoBHs CpeHEro oouero o0pa3oBaHus NOJOKEH pAl UAEH, KOTOPbIE MOYXKHO
paccMaTpUBaTh KaK IPUHIIMIIEL €70 OCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBJSETCA JIOIMUECKH 3aBEPLIEHHBIM, OH COAEPKUT
MaTepHall U3 BCeX pa3/iesoB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesn cenepanuzayuu. B cooTBeTCTBUM ¢ HEH marepuan Kypca (GU3MKH OOBEAMHEH BOKPYT (PU3MUECKUX
teopuil. Benymum B Kypce sBiseTcss (OpMHpPOBAHUE NPENCTABICHUH O CTPYKTYPHBIX YPOBHSX MaTepuu,
BEILIECTBE U I0JIE.

Hoes eymanumapuzayuu. EE peanusauus NpeanosnaraeT HUCIOJb30BaHUE T'yMAaHUTAPHOIO MOTEHIMAIA
¢u3n4eckoil Haykd, OCMBICIIEHHE CBS3M pa3BUTHS (GU3UMKUM C pa3BUTHEM OOLIECTBa, a Takke C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U 3KOJOTMYECKUMHU POOIEeMaMHU.

Hoes npuxnaonou nanpasiennocmu. Kypc ¢u3uku mnpennosnaraerT 3HAKOMCTBO C UIMPOKMM KpPyrom
TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN U3yUEHHBIX TEOPUH 1 3aKOHOB.

Hoes sxonoeuzayuu peanusyercss MOCPEICTBOM BBEJICHHS 3JEMEHTOB COAEP)KaHUS, MOCBAIIEHHBIX
HKOJIOTUYECKUM TpOoOJieMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHbl C PAa3BUTHEM TEXHUKU U TEXHOJIOTHH, a TaKxke
oOcyxieHHs! Tpo0JIeM pallMOHAIBHOTO MTPUPOIOIIOIB30BaHUS U KOJIOTHYECKON 6€3011aCHOCTH.

CrepXHEBBIMH 3JIEMEHTaMU Kypca (U3MKM Ha YpOBHE cpenHero oOmero oOpa3oBaHMs SIBISIOTCS
¢usnueckue Teopuu ((HOpMHpPOBAHHE TPEICTABICHUM O CTPYKType MOCTPOEHUs (PU3MYECKON TeopuH, poJu
(GyHIaMEHTAJbHBIX 3aKOHOB W TPHHLIMIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJAE, T'paHHIAX
MPUMEHUMOCTH TEOPHM, JJIs ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBIIEHUI U IIPOIIECCOB).

CucTeMHO-JIeITETbHOCTHBIN MOAX0 B Kypce (U3UKU peanu3yeTcs Mpexae BCEro 3a c4YET OopraHu3aluu
HKCTIIEPUMEHTAIBHOM AedaTenbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca (U3UKH — 3TO HCIOJIb30BAHUE
CHCTEMBbl (PPOHTATBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U J1a0OpaTOPHBIX paboT, KOTOpHIE B MPOrpamMme I0
¢u3uke 0ObEMHEHBI B OOLIMI CHMCOK YYEHHYECKUX MPAaKTUYEeCKUX paboT. BeigeneHue B yka3aHHOM IepedHe
na0opaTOPHBIX PabOT, MPOBOJAUMBIX JUIi KOHTPOJISI U OLEHKHU, OCYIIECTBISIETCS Y4aCTHUKAMHU 00pa3oBaTeIbHOTO
nporiecca UCX0sl U3 0COOCHHOCTEH TJIAaHMPOBAHUS M OCHAIIECHUsl KabuHeTa ¢usuku. Ilpu s3Tom obecrieunBaercs



OBJIaZICHHE OOYYalOIMMUCS YMEHUSMHU TIPOBOAUTH KOCBEHHBIE M3MEpPEHHs, MCCICIOBaHUS 3aBUCHMOCTEH
($U3NYECKUX BEJTMUUH M TOCTAHOBKY OIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.
bousbiioe BHUMaHHE YACISETCS PEIICHUIO PACYETHBIX M KAYECTBEHHBIX 3a4ad. [Ipu 3TOM s pacd€THBIX
3aja4 MPHOPUTETOM SIBISIFOTCS 33/a4M C SIBHO 33aJaHHOM (U3MYECKON MOJENbI0, MO3BOJISIONINE HPUMEHSTDH
M3YYEHHBIE 3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJIHOIO pa3zena Kypca, TaK M MHTEIPUPYS 3HAHMUS U3 PA3HBIX
paszzaenoB. Jlns KaueCTBEHHBIX 33]au IPUOPUTETOM SIBIIIOTCS 33JaHUsl HA OOBSICHEHHE MPOTEKaHUS (PU3UUIECKUX
SIBJICHUH W TPOIECCOB B OKPYXKAIOMICH >KU3HHU, TpeOyrolue BbIOOpa (QHU3WYECKOW MOJCTH Ui CHTYalluu
[IPaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa.
B cootBerctBuu ¢ tpeboBanusmu GI'OC COO x MaTepualibHO-TEXHUYECKOMY OOECIeUeHHIO y4eOHOTO
mporecca 0a30BBIM YPOBEHb Kypca (PM3WKH Ha YPOBHE CpEIHEro 00Iero oO0pa3oBaHHs JOJDKEH HM3ydaTbCs B
YCIOBHSIX MPEIMETHOTO KaOWHeTa (M3WKH WIM B YCIOBUSX MHTETPUPOBAHHOTO KaOWHETa TPEAMETOB
€CTECTBCHHO-HAYYHOTO IMKJIA. B kaOmHeTe (U3MKH JODKHO OBITH HEOOXOAMMOE JIAOopaTOpHOE 00O0PYIOBAHHE
IUTSL BHITIOJTHEHHS YKA3aHHBIX B MPOTpaMMe 1Mo (pru3HKe yIeHHIECKHX MPAKTHYECKUX pabOT U IEMOHCTPAIMOHHOE
obopynoBaHUE.
JlemoHcTpalMoHHOEe oOOpynoBaHue (opMmupyeTrcs B COOTBETCTBUM C MPUHLUIIOM MHUHUMAaJIbHON
JOCTaTOYHOCTU U 00eCreYrBaeT MOCTAaHOBKY NEPEUNCIIEHHBIX B pOrpaMMe 1o (PU3HMKE KIFOUEBBIX IEMOHCTpPALUil
JUI WCCIEAOBAHUS M3ydaeMbIX SIBIEHUH M MPOLECCOB, SMIMPUYECKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, HX
TEXHUYECKUX MPUMEHEHUH.
JlabopaTopHoe 000pyI0OBaHKE I YICHUIECKUX MPAKTHUECKUX paboT PopMUpYyeTCs B BUAEC TEMATUUCCKUX
KOMIIJIEKTOB M 00€CreunBaeTcsl B pacu€Te OJHOro KOMILJIEKTa Ha JABYX oOydatomuxcs. TemaTnueckne KOMIUIEKTHI
1ab0paTopHOro 00OPYIOBAaHUS JOJIKHBI OBITh MOCTPOECHBI HAa KOMILIEKCHOM HCIOJb30BAaHUU aHAJIOTOBBIX U
M(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUJIE LIM(PPOBBIX JTAOOPATOPHIA.
OCHOBHBIMH LEJSIMHU U3ydeHUs (PU3UKHU B 00I1eM 00pa30BaHUM SIBIISIOTCS:
e (opmupoBaHuE MHTEpECa U CTPEMJICHUS OOyUaIOUIUXCsA K HAYYHOMY M3Y4YEHHIO MPUPOIbI, Pa3BUTHE UX
MHTEJUJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE IMPEACTABICHUI O HaydyHOM MeTOoJe NO3HaHus u (OPMUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIICHHUSI K OKPYKAIOIIUM SIBICHUSM;

e (opmupoBaHHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa H3Y4YE€HHS OCHOB CTPOEHUS MAaTepuH U
(dbyHIaMEHTANBHBIX 3aKOHOB (DPU3HKH;

e (opmupoBaHue yMEHUHl OOBSICHATH SBJICHUS C MCIOJb30BAaHHEM (PU3MUECKUX 3HAHUM M HAyYHBIX
JI0Ka3aTeNIbCTB;

e (opmupoBaHue npeacTaBICHUN O PO (GU3MKHU IS pa3BUTHS IPYTUX €CTECTBEHHBIX HayK, TEXHUKU U
TEXHOJIOTUH.

JlocTrkeHne STHX Lenei obecreunBaeTcs pelIeHHeM CIEAYIOIUX 3a7ad B Ipolecce HU3Y4YeHUs Kypca
(bu3KMKN Ha YpPOBHE CpeHEro 001ero oopazoBaHus:

e pUOOpETEeHHE CUCTEMBI 3HAHUM 00 00MMX (HPU3HMUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX, BKITIOUAS

MEXaHUKY, MOJIEKYJIIPHYIO (PU3UKY, STEKTPOIUHAMUKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI acTpO(DU3UKH;
e (opmupoBaHuE yMEHHI NMPUMEHSATH TEOPETUUYECKHE 3HAHMS ISl 0ObACHEHUs (U3NYECKUX SIBIICHUH B
MPUPOJIC U AJI IPUHATUS IPAKTUUYECKUX PEUICHHUH B MOBCEAHEBHON KU3HU;

® OCBOCHHE CIOCOOOB pEIIECHUs pa3lUYHbIX 3aJa4 C SIBHO 3aJaHHOM (M3MuecKod MoJenblo, 3ajad,
M0/Ipa3yMEBAOIIUX CaMOCTOSITEIbHOE CO31aHue (PU3NUECKON MOJIENH, aJIeKBAaTHOM YCIOBHSIM 33Jauy;

e TMOHUMaHHUE (U3MUYECKUX OCHOB M MPUHIIUIIOB JIEHCTBUS TEXHUUYECKUX YCTPOMCTB M TEXHOJIOTHUECKUX
IIPOLIECCOB, UX BJIMSIHUSI Ha OKPYXKAIOLLYIO CPELY;

® OBJIAJICHHE METOJIaMH CaMOCTOSTEJIBHOTO IUIAHUPOBAHMUS U MPOBEACHUS (PU3MUECKUX KCIIEPUMEHTOB,

aHaJIM3a ¥ HHTepIpeTaluy HHPOPMaLUH, OTIPeeIeHNUs JOCTOBEPHOCTHU MOIY4YE€HHOTO PE3yNbTaTa;

® CO3JIaHUE YCIIOBUM JJI Pa3BUTUS YMEHUHN IIPOEKTHO-UCCIIEN0BATEIBCKOM, TBOPUECKOM IEATEIBHOCTH.

Ha u3ydenue ¢usuku (6a30Bbli ypOBEHb) Ha YPOBHE CpelHEro o0miero oopazoBanus oTBoauTcs 136 yacos:
B 10 kimacce — 20 yacos, B 11 knacce — 20 gacos, 12 knacce - 20 yacos.

[Ipennaraemeiii B mporpamme mo (us3uke mnepedyeHb Tab0paTOPHBIX U TMPAKTUYECKUX padOT SBISIETCS
PEKOMEH/IOBaHHBIM, YYHMTENb JeJlaeT BBIOOp TMPOBEJCHUS JIAOOPATOPHBIX PAOOT M  OMBITOB € Y4ETOM
WH/IMBUYAJIbHBIX 0COOEHHOCTEH 00yJaromuxcs.



COJEP)KAHUE OBYYEHUA
10 KUIIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI'O TIO3HAHUS
®usuka — Hayka o npupoje. Haydnele MeTonbl mO3HaHUsA OKpyxaromero mupa. Poibs skcnepuMeHnta u
TEOPHUH B MPOIECCE TIO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue (pu3NUYECKUX SBICHUHN U mpoiieccoB. Hayunbie runores3sl. usnyeckrue 3aKOHBI U TEOPHUU.
['panu1pl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [[pUHIIUIT COOTBETCTBHUSI.

Pomp m mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAyYHOW KAapTHHBI MHUpA, B MPAKTHYECKON
NeATEeNbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Pa3znea 2. MexaHuKa
Tema 1. Kunemamurka

Mexanudeckoe aBuxeHne. OTHOCUTEILHOCTh MEXaHNYECKOTO JABMKeHusA. Cuctema oTcuéra. TpaekTopusi.

[Tepemernienue, CKOpoCTh (CpeaHsiss CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUATbHOU TOYKH,
WX MPOCEKITMHU Ha OCHU CUCTEeMBI KoopauHaT. CloKeHre MepeMenieHri U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE TPSMOJMHEHHOE HBIWKEeHHE. ['paduku 3aBHCHMOCTH KOOPIWHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH U TIepEMeEIEHUS MaTepHATbHON TOYKHA OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuBonunueiitHoe aBukeHue. [[BUKEHHE MAaTepHAIBHON TOYKHA MO OKPYKHOCTH C MOCTOSIHHOM IO MOJYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHas ckopocTh. Ilepmoa m vacrora oOpamenus. LleHTpocTpemutensHoOe
YCKOPEHHE.

TexHnueckre ycTpONCTBA M NPAKTUYECKOE IMPUMEHEHUWE: CIHJIOMETp, JABW)KCHHE CHApsAOB, LEMHBIE U
pEMEHHBIE TIEpEeaAYH.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, UIUTFOCTPALIASI KHHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoGpa3oBanue IBUKEHHI ¢ UCTIOJIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrxkeHus Tena, OpolIeHHOTOo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUSL.

Hamnpanenne ckopocTH npy JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

UccnegoBanue COOTHOLIEHUST MEXIY MYTSIMH, MPOMJECHHBIMU TEJIOM 3a IIOCIIEI0OBATEIbHBIE paBHbIC
MIPOMEXYTKHA BPEMEHH IIPH PABHOYCKOPEHHOM JIBU’KEHUU C HaYaJIbHOM CKOPOCTHIO, PABHOM HYJIIO.

N3yuenue nBUKEHUS APUKaA B BA3KOM KUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa
[Ipuniun otHocuTensHOCTH ["anunes. [lepssliii 3akoH HeroToHa. MIHEpuumanbHbie CUCTEMBI OTCUETA.

Macca Tena. Cuna. IlpuHnun cynepnosunuu cwi. Bropoit 3akoH HproTOoHa 11 MarepualbHOM TOYKH.
Tperunii 3akoH HproTOHA 117151 MaTEpPUAJIBHBIX TOYEK.

3akoH BceMHpHOTo TaroteHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenune. Bunel Tpenus (mokosi, ckoibxeHus, kayenus). Cuna Ttpenus. Cyxoe tpenue. Cuna TpeHUs

CKOJIBXKCHUA U CHUJIa TPCHHUA IIOKOA. KOB(p(pI/IL[I/ICHT TPCHUH. Cuna COIIPOTUBJICHUA IIPU ABUXXCHHUU TCJIa B
KHUAKOCTHU WUJIM I'a3c.

HOCTyHaTeJ'ILHOC H BpalllaTCJIIbHOC ABUKCHHUC a0COJIFOTHO TBép,Z[OTO TCIa.
MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaliCHU:. IIneyo cumel. YciaoBus PaBHOBCCHUA TBéleOFO TCIa.



TexHuueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHWE: MOAIINIHUKY, [BUKEHHE HCKYCCTBEHHBIX
CILyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBHCHMOCTB CHJIBI YIPYTOCTH OT Aeopmariu.

HeBecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NTAJICHUH.

CpaBHeHHE CUJI TPEHUS TIOKOSI, KAUEHUS U CKOJIb)KEHUS.

VYcnoBus paBHOBecHsI TBEPAOTO Tesa. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuenue nsuxeHust Opycka o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOUIMX B MPYXUHE U PE3MHOBOM 00paslie, OT UX
nedopmaruu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coxpaneHusn ¢ mexanuKe

Nmnynec maTepuanbHOM TOUKM (Te€da), CUCTEMbl MaTepUalbHBIX TOYeK. VIMITylbc CuiIbl U U3MEHEHUE
UMITyJIbCa Tejla. 3aKOH COXpaHEHUsl UMIylbca. PeakTuBHOE ABMKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprusi MarepuaibHOi Touku. TeopeMa 00 M3MEHEHNN KHHETHYECKOM SHEPTUH.

[ToTenumaneHas sHeprus. [loTeHunansHas sHeprus ynpyro AeGopMuUpOBaHHON NpyKUHBI. [loTeHnnanbHas
SHEPrus Tella BOIU3U MOBEPXHOCTH 3EMIIH.

[loreHnanpHble M HENOTEHUUAIbHbIE CHUIbl. CBA3b paOOThl HEMOTEHLHMANbHBIX CHUJI C H3MEHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI T€JI. 3aKOH COXPAHEHUSI MEXAHMYECKOU SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBECHHS.

Texnuyeckne ycTpolcTBa M IPAKTUYECKOE IPUMEHEHHWE. BOJOMET, KONEP, NPYKHHHBIM IHCTOJIET,
IBYKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMILYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexoa MOTEeHUMATBLHON SHEPTUU B KUHETUYECKYIO U 0OpATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

N3yueHne abCcoOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsa3M pabOThl CHIIbI ¢ U3MEHEHUEM MEXAHWYECKON 3HEPruM Tejla Ha MpUMeEpe PacTsKEHHs
PE3UHOBOTO KI'yTa.

Paznen 3. MosiekynsipHasi pu3MKa M1 TEPMOJAUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopul

OCHOBHBIE TOJIOKEHUSI MOJEKYIIPHO-KMHETHYECKOM TEOpHHM M MX OIBITHOe 0OOCHOBaHME. bpoyHoBckoe
nswkenue. Juddysusa. Xapakrep ABHKEHHMS M B3aUMOJCHCTBUS YacTHUI] BellecTBa. MojenM CTpOEHHs rasos,
KHUJIKOCTeH M TBEPABIX Ted M OOBSCHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ITHX Mojeneid. Macca u pa3mepsl
Mouekyn. Konnuectso Bemectsa. [locrosiHaas ABoraapo.

Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETHUECKON TEOPHM HIECAIBHOIO rasa.
AOGcoioTHas Temreparypa Kak Mepa CpefHel KMHeTHUECKOM 3HepruM TEIUIOBOrO JIBMKEHUs yacTull rasa. [llkana
temneparyp Kenbsuna. ['azoBble 3akoHbl. YpaBHeHue Menneneesa—Knaneiipona. 3akon JlaneroHa. M3omponeccsl
B HJCAIBHOM Ta3e C IOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe MNpencTaBieHUE H30MPOIIECCOB:
M30TEpMa, U30X0pa, n300apa.

Texuuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OmnbITH, J0OKa3bIBAlOIIME JAWCKPETHOE CTPOEHHE BellecTBa, (oTtorpaguu MOJIEKYJd OPraHUYECKUX
COCIMHECHUM.

OmnbiTe! 0 AU} PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSL.

Mopens onbita LlTepHua.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnpIThI, HIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEAIBbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

Omnpenenenrne Macchl BO3/lyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpEHUl 00bEMa KOMHAThI, JaBJICHUS U
TEMIIEPaTyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKEHHOTO Ta3a.

Tema 2. Ocnosvt mepmoouHamurku

Tepmoaunamuueckass cuctema. BHyTpeHHsss SHeprusi TEpPMOJAMHAMHUYECKOM CHCTEMBI U CHOCOOBI €&
n3MeHeHus. KommdecTBo TemnoTel M paboTa. BHYTpeHHss 3HEprusi 0JHOATOMHOTO HJAEaIbHOTO Ta3a. Bumabl
TeIUIoNepeiaun: TEIJIONPOBOIHOCTh, KOHBEKLIMS, U3IydYeHUe. Y ienbHas TermaoéMKocTh BemiecTBa. KomamuecTBo
TEIUIOTHI MIPH TEIJIoNepeiaye.

[Tonatue o6 ammabatHoM mporecce. IlepBbrii 3akoH TepMmoauHaMuKH. [IprMeHeHHWe mepBOro 3aKoHa
TEPMOJIMHAMUKH K u3omnpoueccam. ['paduueckas unrepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamMuki. HeoOGpaTUMOCTE TIPOIIECCOB B MPUPO/IE.

TermoBbie MamuHbl. [IpuHIUDBL NEHCTBUS TeIUIOBBIX MamuH. I[IpeoOpa3oBaHusi SHEPruM B TEIJIOBBIX
MamuHax. Koaddurument nonesnoro aeictBus termwtoBoi Mmamuubl. [{ukn KapHo u ero ko3 duimeHT moae3Horo
NeUCcTBUS. DKOJIOTUYECKUE MPOOIEMBbI TEIUIOIHEPTETUKH.

Texnuueckue ycTpolcTBa M NMPAKTUYECKOE NPUMEHEHHWE: IBUraTelb BHYTPEHHETO CTrOpaHus, OBITOBOI
XOJIOIMIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

W3meHeHne BHyTpeHHEHl »HEpruM Tejla MPHU COBEPIICHUU DPAOOTHI: BbUIET MPOOKUM U3 OYTHUIKH TOJ
JEHCTBUEM C)KAaTOTO BO3/yXa, HarpeBaHue 3Gupa B JaTYHHOU TpyOKe MyTéM TpeHuUs (BUACOIEMOHCTPAIINS ).

W3menenue BHyTpeHHEH sHepruu (TemrepaTypbl) Tela Ipu Terionepeiaye.

OmnpIT 1o aguabaTHOMY PAaCHIMPEHHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelsl BHYTPEHHETO CrOPaHusl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3Mepenne ynenbHOM TeI0EMKOCTH.

Tema 3. Azpecammusie cocmoanus eeutecmea. Dazosvie nepexoovl

[TapoobOpa3zoBanue u koHAeHcanus. Mcmnapenue u kumneHue. AOCONIOTHAsE U OTHOCUTEIbHAs BIAKHOCTh
Bo3ayxa. HachlmeHHblil map. YenbHas TemjaoTa mapooOpa3oBaHHs. 3aBUCHMOCTh TeMIIEpaTypbl KHUIIEHUS OT
JABJICHHUS.

TBépnoe teno. Kpucrammyeckne u amopdubie Terna. AHU3OTPOMHS CBONCTB KpucTauioB. JKuakue
kpuctaiyisl. CoBpemMeHHble MaTepuanbl. [lmaBneHue W KpucTaumM3alus. YJelbHas TeIioTa IUIaBlICHUS.
Cybnumarus.

VYpaBHEeHHE TEIIOBOTO OanaHca.

TexHuueckre yCTpOICTBA W NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U ICUXPOMETP, KATOPHUMETP,
TEXHOJIOTMH MOJy4YEHHUsI COBPEMEHHBIX MaTepUAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.

CrniocoObl M3MepeHHs BIaKHOCTH.

Habmronenue HarpeBaHus U MJIaBJICHHS KPUCTAUIMYECKOTO BEIIeCTBA.

JleMoHCTpalys KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul



N3Mepenne OTHOCUTENBHOM BIIAKHOCTH BO31yXa.

Paznen 4. DiiekTpoanHaMuKa

Tema 1. Inekmpocmamuka

OnexTpusanus Ten. JNeKTpudeckuil 3apsas. JBa Buaa 3JIeKTpUUecKux 3apsa1oB. [IpoBogHUKY, JUIIEKTPUKI
Y TOJIyIIPOBOJHUKHU. 3aKOH COXPaHEHUs AIEKTPUUECKOI0 3apsja.

B3aumopeiictBue 3apsanoB. 3akon Kynona. ToudeuyHbI 3JEKTpUYECKUN 3apsll. DJIEKTPUUYECKOE TMOJIE.
Hanpsix€HHOCTB 21eKTpru4ecKoro nostst. IpuHimn cynepno3uumy 3JIeKTpUYECKUX nosei. JINHuM HanpsKEHHOCTH
AJIEKTPUYECKOTO OIS,

Pabora cun snexTpocrarnueckoro noist. [loreniman. PasnocTs moTeHnunanos. [IpoBOAHUKN U JUAIEKTPUKH
B JIEKTPOCTATUUYECKOM MoJie. JAM3aeKTpuyecKasi IpOHUIAEMOCTb.

OnextpoéMkocTh. KonzeHcaTop. OIEKTpOEMKOCTh IIOCKOIO KOHJEHCATOpa. OHEprust 3apsiKeHHOTO
KOHJIEHCATOPA.

Texnuueckue ycTpoilcTBa U MPaKTUYECKOE MPUMEHEHHUE: DJIEKTPOCKOII, 3JIEKTPOMETP, IEKTPOCTaTHUECKas
3allUTa, 3a3€MJIEHHUE AIEKTPONPUOOPOB, KOHAECHCATOP, KOMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpOoCTBO M MPUHLMUIT IEHCTBHS JIEKTPOMETPA.

B3anmMoelictBre HadIEeKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSHKEHHBIX TE.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTUUYECKAs 3alUTa.

JIMDIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIONIAIU IIACTHH, PACCTOSIHUSI MEX]ly HUMU U
OUBJIEKTPUYECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHAECHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenune 31eKTpoEMKOCTH KOHIEHCATOPa.

11 KITIACC

Tema 2. Ilocmoannwtit 31ekmpuyeckuii mok. Toxu ¢ paznuunlx cpeoax

DNEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAaHHUS AJIEKTpHUEecKoro Toka. Mcrounukm Toka. Cuia ToKa.
[TocTostHHBIH TOK.

Hanpsioxenue. 3akon OMa Jij1s1 yuacTka LerH.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y IEIbHOE CONMPOTUBIICHUE BemlecTBa. [locienoBarenbHoe, napajieabHoe,
CMEIIaHHOE COCTMHEHNE ITPOBOIHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—Jlena. MOMHOCTD 3JEKTPUUECKOTO TOKA.

DNEeKTpOABUKYILAs CUJa W BHYTPEHHEE CONPOTUBIEHUE HCTOYHMKA TOKAa. 3akoH Oma i MOJIHOM
(3aMKHYyTOI) 3nekTprueckoi nenu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAs MPOBOJUMOCTh TBEPABIX META/UIOB. 3aBUCUMOCTh  CONPOTUBIICHUS METAUIOB  OT
Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpUYeCcKUil TOK B BakyyMme. CBONCTBA 31E€KTPOHHBIX MYYKOB.

[TonynpoBoanuku. CoOCTBEHHass U TpUMECHas MPOBOAMMOCTH MOJYNpPOoBOAHUKOB. CBoiicTBa pP-N-
nepexoja. [lomympoBoHUKOBBIE TPHOOPHI.

DNEeKTpUYeCcKUid TOK B PACTBOPAaX M pacliiaBaxX »JJIEKTPOJIUTOB. OJNEKTPOJUTUYECKAsS AMCCOLMAIIMS.
DneKTpoans3.

DneKkTpuyecKkuil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psaa. Monaus. [lna3ma.

TexHuueckre ycTpONCTBA U MPAKTHYECKOE NMPUMEHEHHE: aMIEpPMETpP, BOJBTMETP, PEOCTaT, MCTOUYHUKH
TOKa, DJEKTpOHArpeBaTelbHBIE TMPHOOPHI, SIEKTPOOCBETUTEIbHBIE MPHOOPHI, TEPMOMETP COMPOTHUBIICHUS,
BaKyyMHBIU MO, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0, TAIbBAHUKA.

Jlemoncmpayuu



W3mepenue cuiibl TOKa U HANPSDKEHMUSL.

3aBUCUMOCTb COIPOTUBIICHUS IMJIMHAPUYECKUX IIPOBOJHUKOB OT JUIMHBI, IIJIOLIAJAN NOTIEPEYHOTO CEYEHUS
U MaTepuaia.

CMeliaHHOE COEeIMHEHUE TPOBOIHUKOB.

[Ipsimoe u3MepeHue 3MeKTPOABIKYIIEH crilbl. KOpoTkoe 3aMbIKaHUE IaJIbBAHUYECKOTO JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTb CONIPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psaa ¥ NPOBOAUMOCTb BO3AYXaA.

OAHOCTOPOHHSIS POBOJIUMOCTD JTUO/1A.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydeHne cMeIIaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABUKYIIEH CHUJIbl HCTOYHUKA TOKA U €70 BHYTPEHHETO COIPOTUBIICHHUS.

HaGnrogenue anexkrponusa.

Me:xnpeameTHble CBSI3U

N3yuenue kypca ¢uszuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCA C Y4ETOM COJEpPKATEIbHBIX
MEXIPEIMETHBIX CBSI3eH C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XMMHH, Feorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnule nouamusi, CBsI3aHHbIE C W3YYEHHEM METOJIOB HAyYHOTO MO3HAHUSA: SIBJICHHE, Hay4HbIN
¢axT, runoTe3a, GunUecKas BeITWUYMHA, 3aKOH, TEOPHs, HAOIIOJEHHE, SKCIIEPUMEHT, MOJIEIUPOBAHHUE, MOJIENb,
U3MEepeHHue.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUM, TuHelHas (yHKIMs, mapaboia, runepoosa, ux rpaduku u
CBOICTBa, TPUrOHOMETpHUUECKHE (PYHKIINHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT OHOMETPHUECKOE
TOKJIECTBO, BEKTOPBI U UX MPOEKIIUU HA OCU KOOPJIMHAT, CJI0KEHHE BEKTOPOB.

buonocusn: mexanuueckoe ABIKEHHE B JKMBOW mpupojae, AUPQy3us, OCMOC, TEMIOOOMEH >KUBBIX
OpraHu3MoOB (BUJIbI TEIUIONEPEIauH, TETUIOBOE PAaBHOBECHE), DJICKTPUUECKUE SIBJICHUS B )KUBOU PUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBa, MOJISIpHas Macca,
TEIJIOBbIE CBOMCTBA TBEPABIX Tell, )KUJKOCTEH U ra30B, AIEKTPUUYECKUE CBOMCTBA METAIIOB, JIEKTPOIUTHYECKAS
JicCOLMaIus, rajdbBaHUKA.

l'eoepaghus: BNaXXHOCTH BO3/AyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: mnpeoOpa3oBaHME [BUKEHHI C HUCIOJB30BAHUEM MEXAHM3MOB, Y4YET TpPEHUS B TEXHUKE,
MOAIIUITHUKY, UCIOJIb30BaHNE 3aKOHA COXPAHEHUS UMIYJIbca B TEXHUKE (pakeTa, BOAOMET U APYrue), ABUraTeNlb
BHYTPEHHETO CropaHusi, napoBas TypOHMHA, OBITOBOM XOJIOJAWJIBHHUK, KOHAWIUOHEP, TEXHOJOTUU TMOTYyYECHUS
COBPEMEHHBIX MaTepHalioB, B TOM YHCIE€ HAaHOMAaTEpHaJlOB, U HAHOTEXHOJIOTHH, AJIEKTPOCTATHYECKasl 3aluTa,
3a3eMJICHHE  3JIEKTpPONpUOOpOB,  KCEPOKC, CTPYHHBIM  NIpPUHTEP, DJIEKTpPOHArpeBaTesbHbIE  MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

Pa3znea 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. I1eKmMpPOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3anMozeiicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOe moJie. Bektop MarHuUTHOMN
uHAykuud. [lpuHOMN Cynepno3uiMu MarHUTHBIX ToJsied. JluHuu MarHuTHOW wHAyKiuu. Kaprtuna nunuit
MarHUTHON MHIYKIMH OIS TIOCTOSIHHBIX MarHUTOB.

MarauTtHoO€e nose NpoBoJHMKA ¢ TOKOM. KapTuHa TMHMI MHIYKIIMM MAarHUTHOTO IOJIA JUIMHHOTO MPSIMOTO
IIPOBOJHMKA M 3aMKHYTOTI'O KOJIBLEBOTO IPOBOJHHKA, KaTymKu ¢ TokoM. OmelT Opcrena. B3ammopeiictBue
IIPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Moayllb M HanpasiieHHe. [[BHKEeHNE 3apsKEHHOM YacTUIBl B OJTHOPOJHOM MarHUTHOM
nosie. Pabota cuitet Jlopenta.

SIBneHue 31EKTPOMarHUTHON MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHIYKIMH. DIEKTPOABIKYILAs CUiIa
MHAYKLINN. 3aKOH JIEKTPOMarHuTHOW MHAyKunuu Papases.

BuxpeBoe »nekTpuueckoe ImoJie. ODJIEKTPOABMKYILAs CWIA HMHAYKIUM B TPOBOJHUKE, IBUKYLIEMCS
MIOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.



NHayKTUBHOCTE. SIBIEHNE CAaMOMHAYKIIMHU. DJIEKTPOABIKYIIAs CHJIa CAMOMHAYKIMH.

OHeprus MarHUTHOTO TOJISl KATYLIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

Texnuueckue yCTpoCTBA M IPAKTUUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIE MAarHUTHI, 3JEKTPOMAarHMTHI,
AJIEKTPOIBUIaTeNb, YCKOPUTENN AIEMEHTAPHbBIX YaCTHILl, UHAYKLIUOHHAS M1E€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AJIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIUA MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JIEKTPOABMIKYILEH CHIIBI MHIYKIIUH OT CKOPOCTH U3MEHEHHS MarHUTHOTO TIOTOKA.

SIBrieHNE CAMOWHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKU C TOKOM.

UccnenoBanue nefcTBUS NOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBieHUS 3IEKTPOMArHUTHOM MHIYKIIMH.

Paznen 5. KosiebaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazHummHvle KOae0anus

KonebarenpHas cucrema. CBoOOIHBIE MeXaHWYEeCKHE KojeOanus. ['apmonmueckue kosebanus. [lepuon,
yacToTa, aMIiuiutyna W (daza konebanmii. [IpyXuHHBIM MasTHUK. MaTeMaTHYeCKUW MAasTHUK. YpaBHCHHE
rapMOHHMYECKHX KoJiebaHui. [IpeBpaiienne sHeprun mpy rapMOHUYECKUX KOJICOAHMSIX.

KonebatenpHbiii kOHTYp. CBOOOIHBIE AJIEKTPOMATrHUTHBIE KOJEOAaHUS B HICAIHPHOM KOJIeOAaTEIbHOM
KOHType. AHAJIOTHUS MEXIYy MEXaHHMUYECKUMHU M AJICKTPOMArHUTHBIMU KoJsieOanusmu. @opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHUH B HJICAJTLHOM KOJIe0aTeTbHOM KOHTYPE.

[IpencraBnenne o 3aryxawmux KojaeOaHWsIX. BBIHYXIEHHbIE MeXaHW4YecKHe KoJjieOaHus. Pe3zoHaHc.
BrIHYXIeHHBIC 2JICKTPOMArHUTHBIC KOJICOAHMS.

[Tepemennbiii Tok. CUHYCOUIABHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE U
JEHCTBYIOIEE 3HAUYEHNE CUJIbI TOKA U HATIPSHKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepemada W MOTPEOJCHUE DICKTPUYCCKON HDHEPTUU. DKOJIOTUYECKHE
PHUCKH TIPU MIPOU3BOJICTBE dNEKTPOIHEPruu. KyabTypa HCIOIb30BaHMs 3JIEKTPOIHEPT U B IOBCETHEBHOM JKU3HH.

Texnuueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: dIEKTPUUECKUN 3BOHOK, T€HEPATOp MEPEMEHHOTO
TOKa, TUHUH DJICKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTeNbHOM cucTeMbl (IPYKMHHBIN WM MaTeMaTUYECKUN MasiTHUK).

Habmronenue 3atyxaromux KoiaeOaHuil.

HccnenoBanue cBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmonenue pesonanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmnorpaMmbl  (3aBUCHMOCTH  CHUJIBI TOKa M HAmpsDKEHUST OT BpPEMEHHU) Ui DIEKTPOMAarHUTHBIX
KOJICOaHUI.

Pe3onanc npu nocien0BaTeIbHOM COEAMHEHUH PE3UCTOPA, KATYIIKH UHIYKTUBHOCTH U KOHJEHCATOpa.

Mogenb TUHUM 3NEKTPOIepeaayuu.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJIbIX KOJIeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTH M MacChl Tpy3a.

HccnepoBanue nepeMeHHOTO TOKA B LIETIHM M3 MOCJIENI0BATENIbHO COSAMHEHHBIX KOHJIEHCATOPA, KATYyIIKH U
pesucropa.



Tema 2. Mexanuueckue u 371eKmMpoMazHUmMHblE 60JIHbL

MexaHnyeckue BOJIHBI, YCIIOBUA pactipocTpaHeHus. Ilepuoa. CkopocTh pacpoCTpaHEHUs U AJMHA BOJIHBI.
[Toniepeunsie u mpoKoIbHBIE BOJHBL. MHTEphepeHms u mudpakius MEXaHUIeCKIX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3Byka.

DNEeKTPOMarHUTHbIE BOJIHBI. YCJIOBUS M3JIy4eHHUs 5SJIEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHTanus
BekTopoB E, B, V B anexTtpomaruutHo#t BosHe. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, IIPEIOMIICHUE,
nosisipu3anust, audpakuus, naTepdeperus. CKOpoCTh MEKTPOMArHUTHBIX BOJIH.

[kaa 3neKTpOMarHuTHBIX BOJIH. [I[puMeHeHne 37IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIHAIIBEI pauOCBA3U U TeNIEBUACHUS. Pagronokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: MY3bIKAIbHBIE WHCTPYMEHTHI, YJIBTPa3BYKOBas
IMarHOCTHKA B TEXHUKE ¥ MEJHUIIMHE, pajap, paaruonpuéMHIK, TeIeBU30p, aHTeHHa, TenedoHn, CBY-meyp.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpaHEHUE TIOTIEPEYHBIX U TTPOJIOJTHHBIX BOJIH.

Konebmtomeecs Te10 kKak HICTOYHUK 3BYKa.

Habmonenue orpaxkeHrs U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmronenue nntepdepeHny U JUPpakiiii MEXaHUUECKHUX BOJIH.

3BYKOBOMW PE30HAHC.

HaGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/ION M 9acTOTOM KOoJieOaHM.

HccnenoBanue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTpa)k€HUE, MPeIOMIICHUE, MOoJispu3anus, nudpaxmus,
uHTEpPEpeHITHS.

12 kaace

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonuHelHOE pacnpocCTpaHEHUE CBeTa B OJHOpPOAHOM cpene. Jlyu cBera.
To4euHbIil HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHM B TUIOCKOM 3€pKaie.

[Ipenomiienne cBeTa. 3aKkOHBI MpeEIOMIICHHS cBeTa. AOCONIOTHBIN TMOKa3aTenb mnpeiaomiieHus. [lomHoe
BHyTpeHHee oTpakeHue. [IpenenbHblil yroi nojHoro BHyTPEeHHET0 OTPaKEeHUSI.

Hucnepcus cera. CroskHbIA cocTaB Oenoro cera. L[BerT.

Cobuparomnue u paccerBaroniye JuH3bl. ToHKas 1uH3a. DOKycHOE pacCTOSIHME M ONTUYECKasi CHJla TOHKOM
muH3bl. [locTpoenne uzo0pakeHWit B coOupamIUX W pacceuBaromux JjuH3ax. dopmyna TOHKOW JIHMH3BL
VYBenuueHue, 1aBaeMoe JTMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKON OTTUKH.

Bonnosas ontuka. Untepdepenius ceeta. KorepeHTHbIe HICTOUHUKH. Y CIOBUS HAOIIOCHHUSI MAKCHMYMOB
1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHHE OT ABYX CHUH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cera. JudpakunonHas pemeérka. YcaoBre HaOMOIECHUS TTIaBHBIX MAKCUMYMOB MpU MaJIeHUU
MOHOXpPOMATHYECKOT0 CBeTa Ha MU(PAKIIUOHHYIO PEUIETKY.

[Tonsipuzanus cBera.

Texnudeckre ycTpoiicTBa M MpPaKTHUECKOE NpPUMEHEHHE: OYKH, Iymna, (oToammapar, MpPOEKIMOHHBII
amnmapat, MHKPOCKOII, TeJIECKOII, BOJIOKOHHAs ONTHKA, AU(paKiinoOHHas pelIéTKa, MOJISIPOU/I.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHHe, OTpaKEHHE U MperoMiieHHe cBeTa. OnTruueckrue mpuoopsI.

[TonHOE BHYTpeHHEE oTpakeHue. Moienb CBETOBOAA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIa.

Habmonenue natepdepeHnnn cera.

HaGnronenue nudpakuuu cera.

Habmonenue nucnepcun cBera.

[Tony4yeHue cnekTpa ¢ HOMOILIBIO PU3MBI.



[Toyuenue ciekTpa ¢ TOMOMIBIO AUPPAKITHOHHON PEIIETKH.
Habnronenue mossipu3aiy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
W3mepenune nokasaress IpeioMIICHHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pakKeHUM B JTMH3aX.
Habmonenue nucnepcun cBera.

Pazjnen 6. OcHOBBI cienaIbHOM TEOPUU OTHOCHTEIbHOCTH
I'paHnuBI IPUMEHUMOCTH KJIACCHYECKOW MeXaHMKHU. IlocTynarsl crenuanbHOM TEOPUM OTHOCHTEIBLHOCTH:
MHBApUAHTHOCTh MOJYJIsI CKOPOCTH CBETA B BaKyyMe€, IIPUHILIUIT OTHOCUTEIbHOCTH DWHIITEHHA.
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3aM€eUIEHNE BPEMEHHU U COKPAILEHUE JITTUHBI.
DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl € SJHEPTHEN U UMITYJIbCOM PENSTUBUCTCKOMN YaCTHUIIbl. DHEPrus MOKOSL.

Paszpnen 7. KBanToBas pusuka

Tema 1. Inemenmol K6aHmM o8O ONMUKU

®ortonsl. opmyna [1naHka cBs3u s3HEPTrUU GOTOHA C €r0 YaCTOTONW. DHEPrust U UMIYJIbC POTOHA.

OtkpsiTue u uccnenoanue ¢ororpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl (oTorddexra. YpaBHEHUE
OiiamreitHa s potodrddexra. «Kpacnas rpanuna» Gpotodrddexra.

HaBnerune cBeta. OnbiTe [1. H. JIeGenena.

XnMHndueckoe JeHCTBUE CBETA.

TexHuuecKre yCTpOCTBa M MPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT, OTONATYHNK, COTHEUHas OaTapes,
CBETOJIMO/I.

Jlemoncmpayuu

®doTor(hPexT Ha yCTaHOBKE C IMMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOIHOI.

Conneynas Garapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Ombitel Pesepdopna no paccesHuto o -yactuil. [lnanerapnas mMozens aTtoma.
[Toctynatet bopa. M3nyuenue u mornomieHue (OTOHOB HpPHU MEPEXOJie aToMa C OJHOTO YPOBHSI SHEPruu Ha
npyroi. Buael ciektpoB. CeKTp ypOBHEM 3HEPrun atomMma BOJA0pO/Ia.

BousHoBsie cBolicTBa yactull. Bosnel ne bpoiins. KopryckymsipHO-BOJIHOBOM yann3M.

CrioHTaHHOE M BBIHYXJCHHOE U3ITyYCHHUE.

Texnuueckne yCTpONCTBA M MPAKTHUECKOE MPUMEHEHHE: CIEKTPAIbHBIN aHaiu3 (CIEeKTPOCKOI), Jasep,
KBaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogenb onbiTa Pezepdopna.

Omnpenenenne AIMHBL BOJIHBI JIa3epa.

HaGnronenue nuHeuaThIX CIEKTPOB U3ITydEeHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habnronenue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JTOKa3bIBAIOUIUE CIIOKHOCTh CTpoeHus sAnapa. OTKpbITHE pPagUOaKTUBHOCTU. OIIBITHI
Pesepdopna mno onpeneneHuio cocraBa painoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, 6era-, raMMa-u3IydeHusl.
BinsHue painoakTUBHOCTH HA KUBBIE OPraHU3MBI.

OTkpeiTHE TPOoTOHA U HelTpoHa. HykinonHas Moaens sapa [eitzenbepra—Banenko. 3apsy sapa. MaccoBoe
4yucIo aapa. M3oromnst.

Anba-pacnian. DNeKTpOHHBIA U MO3UTPOHHBIN Oeta-pacman. ['amma-uzmydeHue. 3aKOH PagrOaKTUBHOTO
pacnaza.



DHeprus cBA3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jleekt Maccsl sapa.

SAnepHblie peakuuu. Jlenenve U CUHTE3 SAEP.

Snepusiii  peakrop. Tepmosimepubiii  cuHTe3. IIpoGiiemMbl M TNEPCHEKTHBBI  SACPHON SHEPrETUKU.
DKOJIOTUYECKHUE aCIEKTHI SIIEPHON IHEPTETUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

Metoabl HAOIIOCHUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHII.

dyHnameHTaIbHBIE B3auMOAeHCTBUS. EAMHCTBO (hU3NYecKOit KapTHHBI MHpa.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa BUiIbCOHA, AIEpHBINA peakTop,
aToMHas 6omOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLINX YaCTHUII.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (oTorpadpusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Dtanbl pa3BUTHs acTpoHOMUH. [IpUKiTaiHOe 1 MUPOBO33PEHUYECKOE 3HAYECHUE ACTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IIAHETHI, KX BUIUMOE JBUKEHUE.

ConneuHas cucrema.

Conune. CosiHeuHass akTuBHOCTh. Mcrounmk osHeprum ComHna u 3BE37. 3BE3BI, MX OCHOBHBIC
XapaKTEepUCTHKHU. [lmarpamMma «CHEKTpadbHBIA KIACC — CBETHMOCTH». 3BE3bI TJABHOW IMOCIIENIOBATEIHLHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBY» JJsl 3BE37 IJIaBHOUM MOCJeN0BaTENIbHOCTH. BHYTpeHHee cTpoeHHe 3BE3.
CoBpeMeHHBIE TPEICTABIICHHS O MTPOUCXOKACHUH U 3BOTONNH COJIHIA U 3BE3/]. DTallbl )KU3HU 3BE3].

Mineunsiii [lyte — nHama ['amaktuka. [lomoxenune m nemxkenue Connua B [Manaktrke. THIbI rajakTHK.
Pannoranaktuku u kBazapel. UEpHbIE OBIPHI B s,Apax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Pa3oeranme ranmaktuk. Teopust bonbpmioro B3peiBa.
PennkroBoe uznydeHue.

Macmrabnas ctpykrypa BeenenHoii. Meraranaktuka.

Hepeménnpie npo0ieMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPY>KEHHBIM TJ1a30M C HUCIIOJIb30BAHUEM KOMITbIOTEPHBIX MPHIIOKEHUN ISl OTIpeAeTICH Us
MOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBbIE co3Be3ausi CeBEepHOTO MOJyLIapus U SPKUE
3BE3IBI.

Hab6mronenus B reneckon Jlynsl, maner, Maeunoro [lyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku u acTpOHOMUU B IKOHOMHUYECKOW, TEXHOJIOTMYECKOM, COIMAbHOM M 3THYecKoil chepax
JeSITENILHOCTH YeJIOBEKa, POJib U MECTO (PU3MKU U aCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MHpA, POJIb
¢buznueckoil Teopun B (QOPMHUPOBAHUM TMPEACTABICHUN O (PU3MUECKON KapTHMHE MHpa, MecTo (PU3MYecKOu
KapTHUHBI MUPa B 001IEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢ y4€TOM COAEpKaTeIbHBIX
MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nouamusi, CBsI3aHHBIE C U3YYCHHEM METOJIOB HAYYHOTO TO3HAHUA: SBICHUE, HAYYHBIN
¢bakt, runoTe3a, QuNUecKas BEIWYMHA, 3aKOH, TEOpHs], HAOIIOJeHHE, SKCIIEPUMEHT, MOJICIUPOBAHHUE, MOJIENb,
HU3MEPEHHUE.

Mamemamuxa: peuieHUe CUCTEMBl YpaBHEHHM, TPUTOHOMETPUYECKUE (PYHKIIUU: CUHYC, KOCHHYC, TAaHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIHUH HA OCU KOOPJUHAT, CIOKEHUE
BEKTOPOB, MPOM3BOIHBIE NIEMEHTAPHBIX (YHKIHA, MPU3HAKH TOJ00US TPEYroJbHUKOB, OMpeeNieHUe IMIOaan
IUIOCKUX (pUryp U 00bEMa Te.

buonocus: snextpuueckue SBIEHUS B JKUBOW MpPHUpOJE, KoyieOaTeNnbHBIC IBIKEHHUS B JKUBOW TPUPOJIE,
ONTHYECKHUE SIBJICHUS B )KUBOW MPUPOJIE, IEUCTBUE pauallii HA HKUBbIE OPraHU3MBbI.



Xumus: cTpOCHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKas CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHUS
KPUCTAJUIMYECKOU PEIIETKH, CIIEKTPAJIBHBIN aHAJIN3.

Teoepaghus: MarHuTHbIE TONMIOCa 3€MJIM, 3aJ€KH MAarHUTHBIX pyJ, (oTochEMKa 3eMHOU MOBEPXHOCTH,
IIPEACKA3aHUE 3EMIICTPSICCHUMN.

Texnonocus: NTUHUU DJEKTpOIEpead, T€HEPATOP IEPEMEHHOIO0 TOKA, JJIEKTPOABUIATElNb, WHIYKIMOHHAsS
neyb, pajgap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, TeaedoH, CBY-nieusb, MPOEKIMOHHBIN amnmapar, BOJIOKOHHAs
ONTHKA, COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

OcBoenne ydeOHOTO mpenaMera «Du3uka» Ha ypOBHE cpeaHero odmiero oOpasoBaHus (0a30BEIA
ypOBeHb) JOJIKHO o0ecreunTsn AOCTHXKCHUC CIICAYIOIIUX JIMYHOCTHBIX, MCTANIPCIMCTHLIX W IMPCAMCTHBIX
00pa3oBaTeNIbHBIX Pe3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS ydeOHOro npeamera « OU3nuka» JOJKHBI OTPaKaTh TOTOBHOCTh U
CTIIOCOOHOCTh OOYYarONIUXCs PYKOBOJACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEH MNO3MIMEH JHYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpHUEHTAlMH, TO3UTUBHBIX BHYTPEHHUX YOEXKJEHUN, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IICHHOCTSM POCCHIMCKOTO OOINECTBa, pacIIMpEeHHE JKU3HEHHOTO OIBbITa M  OMbITa
NESITEIbHOCTH B TPOIIECCE pealn3aldyd OCHOBHBIX HampaBlE€HUI BOCHUTATENbHOW AESTEIBbHOCTH, B TOM
quclie B 4YaCTHU:

1) rpa:xkaaHckoro BOCHUTAHUSI: CHOPMUPOBAHHOCTh T'PAKJAHCKOM MO3UMIMU OOYYaroIIerocs: Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IECTBa;

MPUHATHE TPAJIUIIMOHHBIX 001IEYEIOBEUECKUX I'YMAaHUCTUUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO AESTEIbHOCTh B MHTEpEcaxX I'pa)kJaHCKOIo OOIIecTBa, y4acTBOBAaTh B
camMoyIpaBJeHUH B 00pa30BaTeIbHONU OpraHU3alliy;

yYMEHHE B3aWMOJIEUCTBOBATh C COLMAIBHBIMU HMHCTUTYTaMHU B COOTBETCTBMM C UX (PYHKIUSMU U
Ha3HaYCHHEM;

TOTOBHOCTb K TYMaHUTApHOMN U BOJOHTEPCKON JEeSTENbHOCTH;

2) MATPHOTHYECKOT0 BOCIUTAHUS: CHOPMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON MICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TrOCYJapCTBEHHBIM CHMBOJAM, JOCTHXCHHMSIM DPOCCHHCKHUX YUY€HBIX B
obsacTu (HU3UKHA U TEXHHUKU;

3) OyXOBHO-HPABCTBEHHOI'0 BOCIHTAHHUS: CHOPMUPOBAHHOCTH HPABCTBEHHOTO  CO3HAHMS,
TUYECKOTO MOBEJCHHUS;

CIOCOOHOCTh OLICHMBATh CHUTYallMI0O W NPUHUMATh OCO3HAHHBIE PELICHMs, OPHEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJI€ B JESITEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHHE YCTOMUMBOTO OYyAyILEro;

4) 3CTeTHYECKOTr0 BOCHUTAHMS: ICTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs ICTETUKY HAYYHOTO
TBOPYECTBA, MPUCYILETro (U3NYECKOI HayKe;

5) TpyaoBOro BOCHUTAHMS: MHTEPEC K PaziM4HbIM chepaM HpodecCHOHATBHON NesTebHOCTH, B
TOM YHUCJIE CBA3aHHBIM C (PU3MKOH W TEXHUKOM, yMEHHE COBEpIlaTh OCO3HAHHBIM BBIOOP Oynymiein
npogeccuu 1 pean30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHMIO U caMOOOPa30BaHUIO B 00JIaCTH (PM3UKU HA MPOTSHKEHUU
BCEH KU3HU;

6) 7KO0JIOrM4ecKoro BOCHUTAHMS: CHOPMHPOBAHHOCTH 3KOJOTMYECKOW KYIBTYpPbI, OCO3HAHHUE
rJ100aJIbHOTO XapaKkTepa 3KOJOrMUECKUX Ipooiem;

IUIAHUPOBAaHUE M OCYIIECTBIEHUE JEHCTBUI B OKDPYKAWOLIEH CpeAe Ha OCHOBE 3HAHUA LeJel
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpEHUE ONBITA AESITEIBHOCTH YKOJOTHUUECKOW HAIIPABIEHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUI
1o (uzuke;

7) LEHHOCTH HAYYHOr0 MO3HAHMS: CHOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHs (U3NUECKON HAYKH;

OCO3HAHME LEHHOCTH HAay4yHOH JeATEIbHOCTH, TOTOBHOCTH B IIpollecce HU3YyYeHHs (QU3MKH
OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESITENbHOCTh HHIUBUYAJIIBHO U B TPYIIIIE.



METANPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YUeOHbIE JeHCTBUS
ba3oBble joruyeckue a1ecTBUs:

CaMOCTOSITEIBHO (POPMYITHPOBATEH M AKTYAIM3UPOBATH IPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

OTIPENIEIATh LU JACITeIbHOCTH, 33]]aBaTh [MapaMeTpbl U KPUTEPUU UX JOCTHKECHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPUBACMBIX (PH3NICCKHUX SIBICHUSIX;

pa3pabaTeiBaTh IUTAH pEHICHHS MPOOJIeMbl ¢ YYETOM aHAIM3a HUMCIOIIMXCS MATEPHAIBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JCSTEIBHOCTb, OIEHWBATH COOTBETCTBUE PE3YJIHTATOB IEIAM, OIEHUBATH
PHUCKH MOCTEACTBUMN JCATEIBHOCTH,

KOOPJAMHHUPOBATH U BBINOJHATH PaObOTY B YCIOBHUSIX PEAIBHOTO, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO
B3aHMOJICHCTBHS;

Pa3BUBATh KPEATUBHOE MBIIIICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciienoBare/ibCKue AeiCTBUA:

BJIQJIETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMHU U METOJIaMU (PU3NYECKON HAYKH;

BIIAJICTh HaBBIKAMHU Y4E€OHO-UCCIIEIOBATEIbCKOM M TPOEKTHOM NEATeNIbHOCTH B 00JacTu (DU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHHsS 3a1a4 (PU3UYECKOTO
COJIEpKaHUs, TPUMEHEHUIO PAa3JIMYHBIX METOI0B ITO3HAHMSI;

BIIQJIETh BHJAMH JICATCILHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHHS, €ro HWHTEPIpPETAINH,
peoOpa30BaHUIO M MPUMEHEHHUIO B PA3IUYHBIX YYCOHBIX CUTYAIUSAX, B TOM UMCJIE MPU CO3AAHUH YI€OHBIX
IIPOEKTOB B 007acTH (PU3UKU;

BBISBJISITH TIPUYHMHHO-CJIC/ICTBEHHBIC CBSI3W W aKTYAIM3WPOBATh 3a/1ady, BBIIBUTAaTh THUIOTE3y €€
pelieHusi, HaxOJIWUTh apryMEHTHI Ui JIOKa3aTelIhCTBA CBOWMX YTBEPXKICHWM, 3a/laBaTh NapameTpbl W
KPUTEpUU PELICHHUS;

AHAJIM3UPOBATh IIOJIYYCHHBIE B XOJE PELICHHs 3aJaud pe3ylbTaTbl, KPUTHYECKH OLICHUBATh HX
JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTH U (GOPMYIUPOBATH COOCTBEHHBIE 3314l B 00Pa30BaTEIbHON IESTEIBHOCTH, B TOM YHCIIE TIPU
W3y4eHUH (HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUA MO (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEEATEIIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHMSI U3 PA3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IIPEJIaraTh OPUrHHAIBHBIE TOAXOAbl U PELLICHMUS;

CTaBUTH MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BIIQJIETh HABBIKAMH TMOJY4YeHUS HHPOpMAIUU (U3MUYECKOTO COJIEP’KaHUs U3 UCTOYHUKOB DPa3HBIX
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIISITh MOUCK, aHATN3, CUCTEMATH3AIMI0 U WHTEPIPETAi0 HHGOpMAITN
Pa3IMYHBIX BUJOB U (POPM MpEACTaBICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh UH(OpMALIHH;

UCIOJIb30BaTh CpPEACTBA HH(OPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pElICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3AlIMOHHBIX 33]la4 ¢ cOOII0AeHUEeM TpeOOBaHUN SPTOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHEHBI, pPEeCcypcocOepeKeHHs, TMPAaBOBBIX W JITHUYECKUX HOPM, HOPM
MHGOPMAIMOHHOM 0€301MacHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJEPKAHWSA B PA3NIUYHBIX (QopmaTax ¢ y4€TOM Ha3HAUYCHHUS
nH(OpPMAIIUY U 1IeTIEBOH ayIUTOPUU, BEIOUPAs ONTUMAIBHYIO (OPMY MPEACTABICHUS U BU3yaTH3aI[iH.

KoMMyHnKaTHUBHBIC YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS:

OCYILIECTBIATH OOIIEHNE Ha ypoKaX (PU3HKHU M BO BHEYPOUHOU EATEIHHOCTH;

pacmno3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX CUTYAIlM U CMSATYATh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MMOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHON U UHIUBUYATbHOU PabOTHI;

BBIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX JACHCTBHI C y4€TOM OOIIMX HHTEPECOB U BO3ZMOXKHOCTEM
Ka)KJIOTO WIEHA KOJIJIEKTHUBA;



IIPUHUMAThH LEIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBAThH IEHCTBUS MO €€
JOCTHKEHHUIO: COCTABIIATH IUIaH NEHCTBHM, paclpeaeisaTh PO ¢ y4€TOM MHEHUH YYaCTHHUKOB, 0OCYKIaTh
pe3yabTaThl COBMECTHON pabOTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KAXKAOTO YYAaCTHHKA KOMAaHAbI B OOLIMI pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE ITPOEKTHI, OLIEHUBATh UJEH C MMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHUECKOM
3HAYUMOCTH;

OCYILIECTBJIATh MO3UTHUBHOE CTPATErMUECKOE IIOBEJEHUE B Pa3IMYHBIX CUTYalUsX, IPOSBIATH
TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHble YHMBepcaJIbHbIe yUeOHbIe AelicTBUS
Camoopranmu3anus:

CaMOCTOSITEIIEHO OCYIIECTBIISITh MO3HABATENBHYIO JESITEIBHOCTh B 00JaCTH (PM3HKH U aCTPOHOMHUH,
BBISIBIISITH IIPOOJIEMBI, CTABUTH U (POPMYJINPOBATh COOCTBEHHBIE 33a4U;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAaH PELIEHUs Pacu€THBIX M KAauE€CTBEHHBIX 3a/1a4, IUJIaH BBINOJHEHUS
MIPaKTUYECKON pabOThHI C yUETOM HUMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco6CcTBOBATH (OPMUPOBAHUIO U MTPOSIBIICHUIO SPYAULIUU B 00J1aCTH (PU3UKH, TOCTOSIHHO TIOBBIIIATh
CBOI1 00pazoBaTeIbHBIN U KYIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
PE3YJIBTAaTOB LIEISIM;

BIQJIeTh HABBIKAMM I103HABAaTEJIbHON peQUIEKCMH KaKk OCO3HAHMSA COBEpINAEMBIX JEHCTBUH WU
MBICIIUTENBHBIX ITPOLIECCOB, UX PE3YJIBTaTOB U OCHOBAHMI;

UCIOJb30BaTh NPUEMBI pe(IeKCUN AJIS OLICHKH CUTYallMH, BEIOOpa BEPHOIO PELICHHUS;

YMETb OLIEHUBATh PUCKU M CBOEBPEMEHHO IIPUHUMATh PELICHMUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHBBI U apIyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATECIbHOCTH;

IIPUHUMATh ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYIHMX Ha OIIUOKH.

B npouecce nocTHKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOEHMSI IPOrpaMMbl NO (U3UKE Ul YPOBHS
cpeaHero oOmero oOpa3oBaHUS y OOY4YarOUIMXCSl COBEPIICHCTBYETCS 3MOLMOHAIBHBIM MHTEIUIEKT,
IpeanosararIuil copMUPOBaHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh IMOHHMMAaTh CBOE AMOLMOHAIBHOE COCTOSIHME, BUJETh
HaNpaBJICHUs Pa3BUTUS COOCTBEHHON 3MOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEryJIMpOBaHus, BKJIIOYAIOLIETO CaMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh aJlalTUPOBATHCS K AMOLMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH
OTKPBITBIM HOBOMY;;

BHYTPEHHEHl MOTHMBALIUM, BKJIIOYAIOIIEW CTPEMIIEHHE K JOCTHIKEHHUIO LIEJIM U YCHEXY, ONTHMH3M,
WHULMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOIS U3 CBOMX BO3MOXKHOCTEN;

HMIIATUH, BKIIOYAOLIEH CIOCOOHOCTh MOHMMATh HIMOLIMOHAIBHOE COCTOSIHUE IPYrUX, YUUTHIBATH €TI0
IIPU OCYILECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTh BBICTPAMBATh OTHOIIEHUS C JPYTUMH JIOIbMH,
3a00TUTHCS, MIPOSBIATH UHTEPEC U pa3periaTh KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATbBI

K xonuy oOyuyenus B 10 kJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpaXkaTb
C(OPMHUPOBAHHOCTh y OOyHAIOIIUXCS YMEHUI:

JE€MOHCTPUPOBATh Ha NMpHUMEpax pojb M MecTo (HU3UKU B (POPMHUPOBAHUM COBPEMEHHOW HAay4HOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOM IEATEIBHOCTH JIIOJEH;



YUUTBHIBATh TPAHULGI TMPUMEHEHHUS W3YUYEHHBIX (U3MUYECKUX MOJENeH: MarepualbHas TOYKa,
WHEpIHaNbHAs CUCTeMa OTcuéra, abCONMOTHO TBEPAOE TENO, WACaIbHBIA Ta3, MOJCIHU CTPOCHUS Ta30B,
KHUJIKOCTEH M TBEPHBIX TEJ, TOUCUHBINA IEKTPUUYESCKHUNA 3apsi/l IPU PELICHUH (PU3MUECKUX 3aa4;

pacmno3HaBaTh (pu3MUeckue sBICHUS (MIPOIECChl) W OOBSCHATH MX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJIIPHO-KMHETHYECKOM TEOPUU CTPOCHHUSA BEHIECTBA W OAJICKTPOJMHAMHKU: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE TMPSIMOJIUHEHHOE [BWKCHHE, CBOOOTHOE TAaJeHUE TeN, IBIKEHHE MO OKPYKHOCTH,
WHEpIHs, B3auMoaelicTBre Tel, Tuddy3us, OpOyHOBCKOE JIBIIKEHUE, CTPOCHHE YKUIKOCTEH U TBEPABIX TEII,
M3MeHeHrne 00bEéMa TeNl IPU HarpeBaHUU (OXJIAKIEHUHU), TEIJIOBOE PaBHOBECHE, UCTIAPEHUE, KOHCH AU,
MJIaBJICHUE, KPUCTAJUIM3AIMS, KHUIIEHWE, BJIAXKHOCTh BO3/yXa, IIOBBIIICHUE JAaBJICHUs Ta3a NpPH €ro
HarpeBaHWU B 3aKpPBITOM COCYyJe, CBSI3b MEXKIYy IapaMeTpaMu COCTOSIHHMS Tra3a B H30Ipolieccax,
AJIEKTpU3aLUA TN, B3aUMOJEHCTBUE 3apsJIOB;

ONHUCHIBATh MEXAaHWYECKOE JBUKEHUE, MCIOIb3Yys (U3MUECKHE BEJIMYMHBI: KOOpPJWHATA, IIYTh,
IIepeMEIEHUE, CKOPOCTb, YCKOpPEHHME, Macca Tella, Cujla, HUMIYJIbC Teja, KUHETHYecKas »SHEprus,
MOTEHIMAIbHAs SHEPIUsl, MeXaHuueckas paboTa, MEeXaHWYeCKass MOIIHOCTh; MPH OMHCAHWUU TPABUIHHO
TPaKTOBaTh (DU3UYECKUNA CMBICT HCIOJIB3YEMBbIX BEIMYMH, WX OOO3HAYEHUS U EIUHUIBI, HAXOJUTh
(hopMyIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMU BEIMUYMHAMU,

OTUCHIBATh HM3YYCHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SBJICHUS, HUCIOJB3ySd (PU3NUECKUE
BEJIMYMHBI: JIaBJICHWE Ta3za, TEMIIepaTypa, CPEAHss KUHETHYeCKas DHEpPrus XaoTHUYECKOTO JIBIKCHHS
MOJIEKYJ, CpEAHEKBAJpaTUYHAsI CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHSSI DHEPrus, padorta
raza, Ko3h(UIMEHT TMOJIE3HOTO JEHCTBHS TEIJIOBOTO JIBUTATENS; TPU OMHMCAHWHN TMPABUILHO TPAKTOBATH
(UBUYECKUN CMBICT HCMOJB3YEMbIX BEJIWYWH, HX OOO3HAYCHHS U €IWHMIIBI, HAXOAUTh (OPMYIIBI,
CBSI3BIBAIOIINE JAaHHYIO (U3UUECKYIO BETUYHHY C IPYTUMHU BETUINHAM;

OTIMCBHIBATh M3yYEHHBIE DJICKTPUUYECKHE CBOWCTBA BEIIECTBA M AJICKTPUYECKHUE SIBJICHUS (TIPOIECCHI),
WCTIONB3Ysl (PU3UUYECKHE BEIMYWHBI: DJIEKTPUUYECKUN 3apsij], SJICKTPUUYECKOE I0JIe, HAMPSHKEHHOCTH ITOJI,
MOTEHLIMAJ, PA3HOCTh MOTEHIMAJIOB; NPU ONKWCAHUU TPABUIBHO TPAKTOBaThb (PU3UUYECKUH CMBICI
UCIOJIb3YeMbIX BEIMYHMH, UX OOO3HAUYEHHs M EAMHUIIBI; YKa3bIBaTh (POPMYIbI, CBS3bIBAIOUINE JAHHYIO
(bu3nYecKyIo BeIMUUHY C APYTUMU BETUYNHAMU;

aHAJIM3UPOBaATh (DPM3MUECKHE TPOLIECCHl U SBJICHUS, MCHOJB3Ys (U3UYECKUE 3aKOHBI M MPUHIUIIBI:
3akoH BcemupHoro TsiroteHus, |, 11 u Il 3akonsr HproToHa, 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPIHH,
3aKOH COXpaHEHHS UMIYJIbCa, MPUHIUI CYNEPIO3UIIMH CUJI, TPUHIIUIT PABHONIPABUSI HHEPIIUAIBHBIX CUCTEM
0TCcuéTa, MOJIEKYJIAPHO-KUHETHUECKYI0 TEOPHIO CTPOCHMSI BEUIECTBA, I'a30Bble 3aKOHBI, CBS3b CpelHEl
KMHETUYECKOW HHEepruM TEIUIOBOIO JABMKEHHS MOJIEKY1 C aOCOJIOTHON TeMIepaTypoil, MepBbli 3aKOH
TEPMOJIMHAMUKY, 3aKOH COXpPAaHEHUS OJIIEKTPUYECKOro 3apsiia, 3akoH Kyiona, mpu S3TOM pazinuyaTh
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHMYecKOe BBIpaKEHHE U YyCIOBHS (TpaHHIlbI, 001acTH)
MIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MTPUHIIMIIBI JEHCTBHS MAIlIMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3inyaTh
yCIOBUS UX O€30MaCHOTO MCIOIb30BAHUS B TIOBCEHEBHOM KU3HU;

BBITIOJIHATH SKCIIEPUMEHTHI M0 MCCIEA0BAHNI0 (PU3NYECKUX SBJICHUN U MPOIIECCOB C MCIOIb30BAHHEM
NPSMBIX U KOCBEHHBIX M3MEpPEHUH, mpu 3ToM (QopMynHpoBaTh MpodieMy/3afgady W TUIOTE3y y4eOHOro
JKCIEPUMEHTa, CcoOUpaThb YCTaHOBKY U3 TMPEAJOKEHHOro oO0OpylOBaHWs, MPOBOJUTH OMBIT U
(bopMynupOBaTh BHIBOJIBI;

OCYILIECTBIISITh TPSAMbIE W KOCBEHHBbIE H3MEpeHHs (U3MUECKUX BEIWYUH, TPHU ITOM BBIOMPATH
ONTUMAJBHBINA CIOCO0 M3MEPEHUs U UCIIOJIb30BATh U3BECTHBIE METO bl OLIEHKH MOTPEIIHOCTEH N3MEPEHUIl;

UCCIEeI0BaTh 3aBHUCUMOCTH MEXIy (HU3NYECKUMU BETHYMHAMU C HCIOJIb30BAHUEM MPSMBIX
WU3MEpEeHUuH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATh PE3yNbTAThl MOTYYEHHON 3aBUCUMOCTHU
(bu3MUYECKUX BETMYHH B BUIE TaOMUI[ ¥ TpaUKOB, AeNaTh BBIBOJIBI [0 pe3yabTaTaM HCCIEI0BAHNUS,

coOnrofath mpaBuia OE30MAaCHOTO TpyAa IMPU MPOBEISHUU HCCICIOBAaHHA B paMKax yueOHOTO
OKCIEPUMEHTa, y4eOHO-UCCIENOBATEIbCKOH M TPOEKTHOW  JIEATENBHOCTH C  HCIOJIh30BAHHEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOpPHOTO 000PYIOBAHHS;

pemarh pacu€THBIE 3a1a4H C SBHO 3a/IaHHON (PU3MUECKON MOJENbI0, UCTIONB3YS (PU3NYECKHE 3aKOHBI
Y TIPUHIIMITBI, HA OCHOBE aHaIM3a YCIIOBUS 33/1a4M BHIOMPATh GU3NYECKYIO MOJEINb, BBIICIITh (PU3HMUECKUe
BETTUYMHBI U (POPMYIbI, HEOOXOaUMBbIC s €€ pelIeHus, MPOBOJAUTHh PAacUYEThl U OIEHUBATh PEabHOCTH
MOJIY4EHHOTO 3HAYCHUS (PH3MYECKON BETHYMHBI,



penaTh Ka4eCTBEHHbIE 33J]Ja4uM: BBICTPAUBATH JIOTUYECKHA HEMPOTHUBOPEUUBYIO IEMOYKY PACCYXKICHUM
C OMOPOH HA W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYCCKUE SIBICHHUS,

WCIOJIb30BaTh TPU pPEUICHHH Y4YeOHBIX 3aJa4 COBPEMEHHBbIE WH()OPMAIMOHHBIC TEXHOJOTHUH IS
MOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIUU ¢ TMPEACTABICHHUS Y4eOHOW W HAYYHO-TIOMYISIPHOMN
uH(OpMALlUY, TIOJYYEHHOW U3 Pa3UYHBIX HCTOYHHKOB, KPUTUYECKU aHAIM3UPOBATH IOJYYaeMYIO
nH(pOPMAIIHNIO;

MPUBOJIUTh MPUMEPHl BKJIQ/Ja POCCUUCKUX W 3apyOEKHBIX YYEHBIX-(PU3UKOB B PA3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCII0JIb30BAaTh TEOPETHUYECKHE 3HAHWS 1O (HU3WKEe B IOBCEAHEBHOW KH3HU i 00ECICUCHHUS
0€30MMacHOCTH TpU OOpAIICHUN C PUOOPAMH ¥ TEXHUYCCKHUMH YCTPOUCTBAMH, IS COXPAHEHUS 3JI0POBbS U
COOJIOICHUST HOPM JKOJIOTHYECKOTO TIOBEICHHUS B OKPYKAIOIIEH Cpe/ie;

paboTaTh B IpyNIe C BHITOJHECHUEM Pa3IMIHBIX COLMAIBHBIX POJICH, IJIAHUPOBATH PabOTy TPYIIIIHI,
palMOHAIBHO paACHpPEACATh O0S3aHHOCTH M IUIAHUPOBATh JACSTEIBHOCTh B HECTAHAAPTHBIX CUTYAIlUSX,
aJICKBaTHO OIEHUBATH BKJIAJ KaXI0TO U3 YIACTHHUKOB T'PYIIIHI B PEIIEHUE pacCMaTPUBAEMOM MPOOIIEMBI.

K xonmy oOyuenust B 11 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTb
c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMeEpax PoJib U MecTo (U3uMKku B (HOPMHUPOBAHUM COBPEMEHHOW HaydHOU
KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU U TEXHOJIOTH, B MIPAKTUYECKON JNEATEIBHOCTH JIFOAEH,
IIETIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YYUTHIBaTh TPAHUIBI MPUMEHEHUS HW3YYCHHBIX (DU3HUYECKHUX MOJENCH: TOYCUHBINH DIEKTPUUYECKUN
3apsn, pacrno3HaBaTh (GU3WYECKUE sIBICHUS (MPOIECCh) W OOBSICHATH WX Ha OCHOBE 3aKOHOB
ANEKTPOIMHAMHUKN U KBAHTOBOU (DU3UKU: DJIEKTpUUYECKast MPOBOIUMOCTH, TETUIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHOE JEHCTBUSI TOKAa, B3aWMOJCHCTBHE MArHUTOB, OJCKTPOMArHUTHAs WHIYKIUS, JIEHCTBHUE
MarHMTHOTO TIOJI HA TIPOBOJHUK C TOKOM M JBWXKYIIUUCS 3apsijl, IEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI,
ONKCHIBATh M3y4EHHBbIE CBOWCTBA BEIIECTBA (AJIEKTPHUYECKHE, MAarHUTHbBIE, ONTHUYECKHE, SJIEKTPUUYECKYIO
MPOBOJIUMOCTh PA3IUYHBIX CpPEl) M AJICKTPOMATrHUTHBIC SBJICHUS (TPOIECCHI), UCIOJB3yS (pu3nueckue
BEJINYUHBIL: JIEKTPUYECKHI 3apsif], CUJIa TOKA, AEKTPUUECKOE HANPSIKEHHE, SJIEKTPUIECKOE CONPOTUBIIEHUE,
Pa3HOCTh MOTEHIINAJIOB, AIEKTPOIBIKYIIAS CUIa, paboTa TOKa, MHAYKIMS MarHUTHOTO MOJIs, cuila AMIiepa,
cuna JlopeHla, MHAYKTUBHOCTh KATYIIKH, 3HEPrUsl AJIEKTPUYECKONO M MAarHUTHOTO MOJEH, MEPUOa U
yacToTa KojieOaHMil B KoJjiebaTedbHOM KOHType, 3apsii M CHiIa TOKa B Mpollecce TapMOHUYECKHUX
AIIEKTPOMArHUTHBIX KOJIEOaHUH, MIPH ONMUCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKUIN CMBICI UCIIOJIb3yEMBIX
BEJIMYMH, MX OO0O3HAUeHUs M EIUHHIIbI, YKa3bIBaTh (OPMYJbl, CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO
BEJINYMHY C IPYTMMU BEJIMYUHAMU;

aHAJIM3UPOBATh (PU3HUECKHE TPOLIECCHl U SBIICHUS, UCHOJB3Ys (PU3UUYECKUE 3aKOHBI M MPUHIUIIBI:
3ak0oH Oma, 3aKOHBI IOCJIEIOBATEIBHOTO M MAapaJlIeIbHOIO COECIUHEHHUs IPOBOJHUKOB, 3aKOH JIXKOyis—
JleHua, 3aKkOH AJIEKTPOMAarHUTHON WMHIYKIMH, ONPENEATh HANpPABICHHE BEKTOpPAa MHIYKIIMU MAarHUTHOTO
10JIs1 IPOBOJHUKA C TOKOM, CHIIbl Amniepa u cuiibl Jlopenia;

BBITIOJIHATH SKCIIEPUMEHTHI M0 MCCIEA0BAHNI0 (PU3NYECKUX SBJICHUN U MPOIIECCOB C MCIOIb30BAHHEM
NPSIMBIX U KOCBEHHBIX H3MEPEHH: MpH 3TOM (GOopMyIHpoBaTh Mmpoliemy/3afadyy M TUHOTE3y Y4eOHOTO
OKCIEPUMEHTa, CcoOUpaThb YCTaHOBKY U3 MPEIJIOKEHHOro O0OpYyIOBaHMS, TMPOBOJUTH OMBIT U
(bopMynupOBaTh BHIBOJIBI;

OCYILIECTBIISITh TPSAMbIE W KOCBEHHBbIE H3MEpeHHs (U3MUECKUX BEIWYUH, TPHU ITOM BBIOMPATH
ONTUMAJIBHBINA CIOCO0 M3MEPEHUS U MCTIONIh30BAaTh U3BECTHBIE METO bl OIIEHKHU MOTPEITHOCTEN H3MEPEHU;

UCCIIEeIOBATh 3aBUCUMOCTU (PU3MUYECKUX BETUYHMH C HCIOJIH30BAHHEM MPSMBIX U3MEPEHUI: TIPH STOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCUPOBATh PE3YAbTAThl MOJIYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIHYUH B
BU/JIE TaONHIl U TpaUKOB, JeNaTh BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEIOBAHMUS,

cobOnrofarte mpaBuia O€30MacHOTO Tpyda IMPU TPOBEACHHHM HCCIEAOBAHUNW B paMKax y4eOHOTO
OKCIEPUMEHTa, y4eOHO-UCCIENOBATEIbCKOH M TPOEKTHOW  JIEATENBHOCTH C  HCIOJIh30BAHHEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOpPHOTO 000PYIOBAHHS;

pemath pacu€THBIC 33a4 C SBHO 33/IaHHON (PH3HUECKON MOJENbI0, UCTIONB3YS (PU3NUEeCKHe 3aKOHbI
Y TIPUHIIMITBI, HA OCHOBE aHaIM3a YCIIOBUS 33/1a4M BHIOMPATh GU3NYECKYIO MOJEINb, BBIICIITh (PU3HMUECKUe
BETTUYMHBI U (POPMYINbI, HEOOXOaUMBIC s €€ pelIeHus, MPOBOJAUTh PAacUYEThl U OIEHUBATh PEaTbHOCTh
MOJIY4EHHOTO 3HAYCHUS (PH3MYECKON BETHYMHBI,



pelaTh KaueCTBEHHbIE 3a7au: BbICTPaUBaTh JOTUUYECKH HEIPOTUBOPEUUBYIO LIENOYKY PACCyXICHUN
C ONOPOM Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PH3HUYECKHE SIBIICHHUS;

UCTOJBb30BaTh MPH PELICHUH YYEOHBIX 33/a4 COBPEMEHHbIE WH(MOPMAIIMOHHBIE TEXHOJOTHU JUIS
MOWCKA, CTPYKTYPHPOBAHMS, HMHTEPIPETAllMd W TPEACTABICHUS Y4eOHOH M HAyYHO-TIOMYJISAPHOU
uHbOpMalMY, TOJYYEHHOW W3 Ppa3IMYHBIX HMCTOYHUKOB, KPUTHYECKH AaHAJIM3UPOBATHh IOJIy4aeMYIO
nH(pOPMAIIHNIO;

OOBSICHATH MPUHLUIBI JCWCTBUS MAIllMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3indarh yCIOBHS
ux 0€30I1aCHOTO MCIIOJIb30BaHMSI B TOBCEJHEBHOM KU3HHU;

NPUBOANTH NPHUMEPHI BKIIQJa POCCUHCKUX M 3apyOekHBIX Y4YEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOLIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOT H;

WCTIOJb30BAaTh TEOPETUYECKUE 3HAHHWS IO (PHU3MKE B TOBCEIHEBHOW JKM3HHM Uil OOECIICUCHUs
0€30MaCHOCTH MPH 0OpaIIeHU: ¢ TPUOOPaMH M TEXHUYECKHUMH YCTPOMCTBAMHU, JUISI COXPAHEHUS 3/I0POBbS U
COOIIFOJICHHUS HOPM KOJIOTUYECKOTO TIOBEJICHUS B OKPY)KAIOLIEH Cpeie;

paboTaTh B IpyMIe C BHIIOJHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, MIaHUPOBATh pabOTy TPYIIIHI,
paloOHaIbHO paclpeAessaTh OO0f3aHHOCTH M IUIAaHUPOBATh JEATEIbHOCTh B HECTaHJIAPTHBIX CUTYalUsX,
a/IeKBaTHO OIIEHMBATh BKJIAJl KaXJ0r0 U3 YYACTHUKOB TPYIIIbI B PELIEHHE pacCMaTpUBAEMOM MPOOIEMBI.

K konmy 12 kjacca mnpeaMeTHble pe3ylnbTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXkaThb
c(OPMUPOBAHHOCTh Y OOYYAIOUIUXCS YMEHHI: IEMOHCTPUPOBATH HA MpUMEpax pojib U MECTO (PU3MKU B
(hopMHUpPOBaHUM COBPEMEHHOMN HAyUYHOU KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKU U TEXHOJIOTUM, B
MIPaKTUYECKON NEeSATENIbHOCTH JIIOJEH, IIeIOCTHOCTh M €AMHCTBO (M3MYECKOM KapTUHBI MHpa; Jy4 CBETa,
TOYEYHBId MCTOYHHMK CBETA, AJIEpHas MOJENIb aToMa, HYKJIOHHas MOJENb aTOMHOIO sijipa MpH pPEeUIeHUH
¢buznueckux 3aaad;

pacro3HaBaTh (U3WUYECKUE SBIEHUS (TIPOIECChI) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKM W KBAHTOBOM (M3MKHM: TPSIMOJIMHEWHOE paclpOCTpaHEHHE CBETa, OTpaKeHUE,
IpejJoMIIeHNe, HUHTep(hepeHus, TUPpakus U NOJsSpU3aLUs CBETa, AUCIEPCUs CBETA, (POTONIEKTPUUECKHIM
abdext (dhoTodrddekr), CBETOBOE MaBlICHWE, BO3HHMKHOBEHHE JIMHEMYATOTO CIIEKTpa aToMa BOJOPO/A,
€CTECTBEHHAs U MCKYCCTBEHHAs paJiMOaKTUBHOCTh; (POKYCHOE PacCTOSIHUE U ONTUYECKAsl CUIIA JIMH3bI.

ONKCBHIBATH M3y4YECHHBbIE KBAHTOBBIC SIBICHMS W IPOLECCHI, MCIOIb3yd (PU3NYECKUE BEIMUYMHBIL:
CKOpPOCTb IEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETA, SHEPIUs M UMIYJIbC (POTOHA, IEPUOJ
M0JIypacIaza, HEprusl CBs3M aTOMHBIX SA€p, IPU ONMUCAHUU NPABUIBHO TPAKTOBATh (PU3MUECKUM CMBICI
UCIOJb3yeMbIX BEIMYUH, MX O0O3HAuU€HHs] M €IMHUIIbI, YKa3blBaTh (DOPMyJbl, CBS3bIBAIOLIME TaHHYIO
(bU3NYECKyI0 BEIMYUHY C IPYTMMH BEJIMUYUHAMM, BBIUYUCIAThH 3HAUCHUE (PU3UUYECKON BETUUNHBL;

aHAJIM3UPOBaTh (U3MUECKUE IPOLIECCHl U SIBIECHUS, UCMONb3Ys (PU3NYECKUE 3aKOHBI U IMPUHIMIIbL:
3aKOH MPSIMOJINHEHHOIO PaCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMIICHHS CBETa,
ypaBHeHMe OMHIITeHHa A1 Qorodddexra, 3aKOH COXpaHEHUs SHEPrUM, 3aKOH COXPAaHEHMsI HMIIYJIbCa,
3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUs MacCOBOIO 4HUCIa, nocTynaTtsl bopa, 3akoH
PaJMOAaKTUBHOIO pacmaja, Ipu 3TOM pas3jindarh CIOBECHYI (HOPMYIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOe
BBIpXKEHUE U YCI0BUS (TpaHULbl, 00JIACTH) IPUMEHUMOCTH;

CTPOMTH U OIHMCHIBATh H300pakeHHe, CO3/1aBaeMoe IJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBITOJIHATH SKCIIEPUMEHTHI TI0 UCCIIE0BAHUIO (PU3UUECKUX SIBIICHUH U IPOLIECCOB C MCIIOJIBb30BaHUEM
IPSMBIX U KOCBEHHBIX U3MEpPEHUI: Ipu 3ToM (opMysnpoBath Mpobiemy/3afgayy M THIOTE3Yy y4eOHOTo
JKCIIEPUMEHTa, coOMpaTh YCTAHOBKY W3 MPEUIOKEHHOTO OOOpYJOBaHUS, IPOBOJUTH ONBIT H
(bopMynupOBaTh BBIBOIbI;

OCYILIECTBIATh MpPSIMbIE M KOCBEHHbIE H3MEpPEeHUs (HU3UYECKUX BEJIWYMH, INPH 3TOM BbIOMpPATH
ONTUMAJIbHBIN CIIOCOO U3MEPEHMS U MCII0JIb30BaTh U3BECTHBIE METOIbI OLIEHKH MOTPEIIHOCTENH N3MEPEHHIA;

UCCIIeI0BaTh 3aBUCUMOCTU (PU3MUECKUX BEJIMYMH C UCHOJB30BAHUEM NPSAMBIX U3MEPEHUM: NPH 3TOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCHPOBATh PE3yNbTaThl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B
BUJIe TaOIMIl U TpaMKOB, JAeTaTh BEIBOBI IO pe3yJIbTaTaM UCCIIEI0BaHMS;

coOmoaTh mpaBuia 0O€30MacHOrO TpyJa NpU MPOBEIEHUHM MCCIEJOBAHUN B paMKax YyueOHOTo
OKCIIEPUMEHTa,  Y4eOHO-UCCIEOBATEIbCKOW M MPOEKTHOW  JEATENBHOCTH C  HCIOJIb30BaHUEM
M3MEPUTENBbHBIX YCTPOMCTB U 1TaGOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacy€THbIe 3a7a4Ml C SIBHO 3alaHHON (U3MUYECKON MOJIEIbIO, UCHOJb3Ys (PU3UUECKUE 3aKOHBI
Y TIPUHIIMITBI, HA OCHOBE aHAJlM3a YCIIOBUS 3a/1a4M BbIOMPATh (PU3MUECKYIO MOJIEINb, BBIACIATH (pru3nyeckue



BEIMYUHBI U (OpMYIBI, HEOOXOMUMBIE Uil €€ pEelIeHUs, MPOBOJIUTH PACUEThl M OLEHHBATh PEabHOCTD
IMMOJIYYCHHOTO 3HAUCHUS (1)I/I3I/I‘-ICCKOf/'I BCINYHNHBI,

peniaTh Ka4eCTBEHHBIE 3aJ]a4M: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEUYUBYIO LIENOYKY PACCYKICHUN
C OIOPOH Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PH3HUYECKHE SIBIICHHUS,

HCIIOJIb30BAThL IpU PCIICHUU y‘-Ie6HBIX 3aa4 COBPEMCHHBIC HHq)OpMaHHOHHBIe TCXHOJIOTUHU JI4
MOWCKA, CTPYKTYPHPOBAHMS, HMHTEPIPETalMd W MPEACTABICHUS Y4eOHOH M HAy4YHO-TIOMYJISAPHOU
uHbOpMalUY, TOJIYYEHHOW W3 Ppa3IMYHBIX MCTOYHUKOB, KPUTHUYECKH AaHAJIM3UPOBATH IOJIy4aeMYIO
nH(OPMAIIHNIO;

OOBSICHATH NMPUHLUIBI JCWCTBUS MAIIWH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB, PA3JIN4aTh yCIOBHUS
ux 0€3011aCHOTO MCIIOJIb30BaHMSI B IOBCEJHEBHOM KU3HHU;

MPUBOANTH MPHUMEPHI BKIIAJAa POCCUHCKUX M 3apyOekHBIX YYEHBIX-(ODU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOLECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

HCII0JIb30BATh TCOPCTUYCCKHUEC 3HAHUA 110 CI)I/IBI/IKG B HOBCG[{HGBHOﬁ KHU3HU [OJId oOecrieyeHus
0€30MMacHOCTH MpHU 00paIleHUH ¢ MPUOOpaMH U TEXHUYECKUMH YCTPOUCTBAMU, JJIi COXPAaHEHUs! 3/I0POBbS U
COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOLIEeH Cpese;

paboTaTh B IpyNIe C BHIIOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, MJIAaHUPOBATh pabOTy TPYIIIIHI,
palliOHAJIBHO pPaCHpeaciisiTh 00s13aHHOCTH U IIAHUPOBATE ACATCIIBHOCTh B HECTAHAAPTHBLIX CUTyalUsX,
a/IeKBaTHO OIICHMBATh BKJIAJl KaXJ0r0 U3 YYACTHUKOB TPYIIIbI B PEIIEHHE pacCMaTPpUBAEMOM PO OJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmmuecTBo 4acoB DJeKTPOHHBIE
Jrj;_)n HaunmeHoBaHue pa3iesioB U TeM MPOrpaMMbI Beero Kontposabubie | IpakTuuec (uudposbie)
padoThI KHe padoTbl | 00pa3oBaTesIbHBIE
pecypcbl
Paznen 1. PUBUKA U METO/JAbI HAYUYHOI'O IIO3HAHUSA
11 ®du3KKa U METOIbI HAYIHOTO MMO3HAHKS 1 bubmorera [JOK
https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 1

Pa3zngen 2. MEXAHUKA

2.1 K 1 bubmmoreka [JOK
. pmeme https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 1
e https://m.edsoo.ru/7f41bf72
2.3 3 1 bubmuorexa [JOK
' AIOHPT CORPATICHIT B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 3

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 0] = 4 bubnroreka [JOK

. CHOBBI MOJICKYJIIPHO-KUHETHUECKON TEOpHHU ttos://m edsoo. 1/ 7FA 172
3.2 0] 6 1 bubnuroreka [JOK

- cHOPHTTepHO I https://m.edsoo.ru/7f41bf72
3.3 AT ® 1 bubnroreka [JOK

. peraTtHbie COCTOSIHUS BelecTBa. Pa3oBbIe Mepexo abl itps:/m.edsoo. /741572

Utoro no pazneny 12 1

Pa3nea 4. DJIEKTPOJNHAMUKA

bu6mmoreka [JOK

* DeKTpocTaniie > ! https://m.edsoo.ru/7f41bf72

Hroro no paszneny 5

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 20 2



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

11 KVIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
Ne (uudgposbie)
HaumeHoBaHue pa3/iejioB M TeM NPOrPaMMbI Konrpoabnsie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pazgen 1. DJIEKTPOANHAMHUKA
11 [TocTosIHHBIN 2NEKTPUYECKUN TOK. TOKM B pa3iIMyHbIX 6 1 bubnuorexa [JOK
' cpenax https://m.edso0.ru/7f41bf72
bubmmoreka [{OK
1.2 M .0 4
arHUTHOE TI0JIe. DJIeKTPOMarHuTHAsT WHAYKIIHS httos://m.edsoo.ru/7fA1c97c
Hroro mo pazueny 10
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 MexaHn4yecKue 1 3JeKTPOMarHUTHbIE KOJIeOaHUs 4 bubnmorexa [JOK
https://m.edsoo.ru/7f41c97c
2.2 MexaHu4ecKue U AIEKTPOMArHUTHBIE BOJTHBI 6 1 bubmorexa TOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 20 2



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

12 kiaace

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM nupposbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. KOJIEBAHUSA U BOJIHBI
bubmmoreka [{OK
11 O 4 1
i https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4 1

Pazznea 2. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

91 OCHOBBI CIENUATIBHON TEOpUH 5 bubnuorexa [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 2
Pazgen 3. KBAHTOBAS ®U3UKA
. bu6moreka [IOK
3.1 DJIeMEHTHI KBAHTOBOU OIITUKHA 4 htts://m.edso0.ru/7f41c97c
bu6mmoreka [JOK
3.2 Crpocrue atoma 4 https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
3.3 ATOMHOE #1pO 4 ! https://m.edsoo.ru/7f41c97c
Utoro no pazneny 12 1
Paznen 4. OGOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [JOK
4.1 Obobmaiomee nosTopenue 2 https://m.edsoo.ru/7f41c97c
Wtoro mo pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 20 2



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

IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe I poBbIE
Tema ypoka KonTposabubie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Ponp u MecTo pusuku B hopMupoBaHUN
1 COBPEMEHHOM Hay4YHOU KapTHHBI MUPA, B 1 bubmorera [JOK
P i P 1P https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATEILHOCTH JIFOIeH
bubmmoreka [{OK
2 MexaHn4ecKoe IBIKCHUE. 1
g https://m.edsoo.ru/ff0c3508
bubmmoreka [{OK
3 3akoHbl HeloTOHA 1
https://m.edsoo.ru/ff0c3be8
4 3aKOHBI COXPAaHEHUS B MEXaHUKE 1 brbmorexa [TOK
p https://m.edsoo.ru/ff0c43d6
OcCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
5 KHHETHYECKOH Teopru. bpoyHOBCKOE 1 brbmorexa [TOK
piH. HpoyH https://m.edsoo.ru/ffOc4dc2
newkenue. uddysus
6 Nneaneusiii raz3 B MKT. OcHOBHOE ypaBHEHUE 1 bubnuorexa [JOK
MKT https://m.edsoo.ru/ffOc4fde
AOcCoIrOTHAs TEMIIEpATypa Kak Mepa cpeaHen
. paiyp paep bu6mmoreka [JOK
7 KMHETUYECKON SHEPIUU JBUKEHUS MOJIEKYII. 1
. https://m.edsoo.ru/ff0c511e
VYpaBaenue Menpeneena-Knanelipona
g M3omporiecchl B U1ealIbHOM ra3e u ux 1 bu6mmoreka [JOK
rpagu4ecKkoe mpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHnHsisa sHeprus TepMOIMHAMUYECKOU
9 CHUCTEMBI ¥ CLIOCOOBI €€ M3MECHCHUSI. 1 bubmuoreka [JOK
KonunuectBo temnotel u pabota. BuyTpenHss https://m.edsoo.ru/ff0c5952
SHEPrUsi OJHOATOMHOIO MJI€aJbHOTO Tra3a
10 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TI0 1 bubnuorexa [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ffOc5efc
1 HeoOpaTumocTh NpoLeccoB B MPUPOIE. 1 bubnuorexa [IOK
Bropoi1 3ak0H TepMOAMHAMUKU https://m.edsoo.ru/ff0c6230
12 [punuun neiictus u KI1JI rennoBoit 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

MalllMHbI

https://m.edsoo.ru/ff0c600a

O6o06maromuit ypok «MonekymsipHasi pu3HKa.

bubnuoreka [IOK

13 1
OCHOBBI TEPMOAUHAMUKI https://m.edso0.ru/ff0c6938
KonTtponsHas pabota o Teme
14 «Monexynspaas ¢puznuka. OCHOBBI 1 bubamorexa LOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)
bu6mmoreka [IOK
15 v 0 1
PABHCHHE TEILIOBOTO basarca https://m.edsoo.ru/ff0c6820
Hanpsok€HHOCTB IEKTPUYECKOTO TOJIS.
16 [IpuHIMIT CYTIEPTO3UITMH DJIEKTPUIECKUX 1 bubmorera [JOK
P ,,I,I yiep 8 . P https://m.edsoo.ru/ff0c6df2
noied. JInHuM HanpsHKEHHOCTH
17 PaboTa cui anexkTpocTaTHuecKoro mossi. 1 bubnuorexa [JOK
IToTenmuan. Pa3HOCTh MOTEHIIMAIOB https://m.edso0.ru/ff0c6f00
18 DnekTpoeMKocTh. KoHeHcarop. 1 bubnuorexa [JOK
DIIEKTPOEMKOCTH TIJIIOCKOTO KOHJEHCATOpa. https://m.edsoo.ru/ff0c7126
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.
19 [TpuHuMm neficTBUS U MPUMEHECHHE 1 bubmorexa [IOK
PHHIHILA P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPOB,
20 KonTtponbHas padoTa o Teme 1
«DNEKTPOCTATUKA»
OBILIEE KOJIMYECTBO YACOB I1O0 20

I[TPOTPAMME



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

IHOYPOYHOE IIVTAHUPOBAHHME 11 KJIACC

KoaudecTBo 9acoB

Mara DJIeKTPOHHBbIE HU(PPOBHIE
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE PeCYpPChl
padoTsbI padoThI
[Tocrostuubiil TOk. 3akoH OMa IS yJacTka
bubmmoreka [{OK
1 uenu [locnenoBarenbHOE, MapaAIIEIbHOE, 1
https://m.edsoo.ru/ff0c74f0
CMEIIaHHOE COETMHEHNE MTPOBOTHUKOB.
PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
. . bubnuorexa [JOK
2 3akoH OMa 1Sl TOJTHOM AJIEKTPUUYECKOM 1
https://m.edsoo.ru/ff0c7ae0
TICTIH.
DJIEKTPOHHAs MPOBOJIUMOCTb TBEPIBIX
3 MeTauioB. [IpoBoIMMOCTH 1
MOJIYIIPOBOHUKOB
4 DIJIEKTPUYECKUHU TOK B BaAKyyMe. 1 bubnuoreka [IOK
DJIEKTPUYECKUU TOK B ra3ax. https://m.edsoo.ru/ff0c84ae
5 DIEeKTPpUYECKUH TOK B PaCTBOpax U 1
paciuiaBax 3JIeKTPOJIMTOB.
KontponbHas padoTa o Teme
6 «9nekrpocraruka. [locTossHHBIN 1
AJIEKTPUUECKUN TOK. TOKU B pa3IuyHbIX
cpenax»
[TocTostHHBIE MarHUTHI U UX
7 B3auMojieiicTBre. MaruuTtHoe mnose. Bektop 1 bubnuoreka [JOK
MAarHUTHOM MHAYKUMH. JIMHUM MarHUTHOMU https://m.edsoo.ru/ff0c9778
WHJYKIUU
8 MarnuTHO€ 1oJie TPOBOIHUKA C TOKOM. 1 bubnuoreka [JOK

OmneiT Opcrena. Bzaumopeiicreue

https://m.edsoo.ru/ff0c98fe



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe

IMPOBOAHHUKOB C TOKOM

DOnekrpoMarHuTHast HHAYKIUs. [loTok
BEeKTOpa MarHuTHOM uHAYKIMH. IC

2 WHIYKIIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Papanes
NHayKTUBHOCTB. SIBII€HUE CAMOUHIYKIIUH.

10 OJ1C camonHayKIIMU. DHEPTUS MarHUTHOTO bubnuorexa [JOK
IOJISI KATYILIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
rnosie
CBoOoHBIE MEXaHUYECKUE KOJICOAHMS.

1 IMapmonnueckue koiedanus. YpaBHeHUE bubnuoreka [IOK
rapMoHH4ecKHx Kosiebanuii. [IpeBpaienue https://m.edsoo.ru/ff0caf06
SHEPTHH
KonebarenpHbiif koHTYp. CBOOOIHBIE

12 ANIEKTPOMArHUTHBIC KOJICOAHHS B HI€aTbHOM bubnuoreka [IOK
KoJiebaTeibHOM KOoHTYpe. Dopmyna https://m.edsoo.ru/ff0cb820
Tomcona.

13 3aKOH COXpaHEHHMS SHEPTUH B UJICATIBHOM bubnunoreka [JOK
KOJIeOaTeIbHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
[TepemenHbIW TOK. MOIIIHOCTH IEPEMEHHOTO

14 TOKa. AMIUTUTYAHOE U JICUCTBYIOIIEE bubmmorexa [IOK

https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA M HAMPSHKEHUS
DKOJOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

15 anekTpod’Heprun. KynpTypa UCnoib30BaHus
ANIEKTPOIHEPTIUHU B TOBCEIHEBHOW KU3HU
MexaHuveckue BOJIHBI, YCIOBHS

16 pacnpoctpanenus. [lonepeunsie u bubmmorexa [JOK

MMPpOAOJIbHBIC BOJIHBL

https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cca54

17 3ByK. CkOopoCTh 3ByKa. ' pOMKOCTh 3ByKa. 1 bubnuorexa [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
18 DNEeKTpOMarHUTHbIE BOJIHBI, UX CBOUCTBA U 1 bubnuorexa [JOK
ckopocTsb. [IIkana 351eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
19 [IpuHIMIBI paTUOCBSI3U U TEIEBUICHMUSL. 1
PazButune cpencts cBa3u. Pangnosokamnus
bubmmoreka [{OK
20 K 0 Koneb 1 1
oHTpoJibHas paboTa «KosiebaHus 1 BOITHBI» httos://m.edsoo.ru/F0cc68
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 20 2

IHOYPOYHOE IIVIAHUPOBAHHME 12 KJIACC

KoanuecTBo 4acos

Hara JIeKTPOHHbIE HU(PPOBbIE
Ne i/m | Tema ypoka Kontpoabubie | IlpakTuueckue
Bcero u3yueHusi =~ oOpa3zoBaTe/ibHbIEe pecypchl
padoThbI padoThI
1 [IpsimonuHeliHOe pacpoCTpaHEHHUE CBETA B 1 bubnunoreka [JOK
OJHOPOIHOM cpene. OTpakeHHE CBETA. https://m.edsoo.ru/ff0cd350
[Ipenomnenue cBera. JIunzsl. [loctpoenne
2 n3o0pakeHu# B muH3e. PopMysia TOHKOH 1 bubmorexa HOK
P P OPMY https://m.edsoo.ru/ffOcd7{6
JIUH3BI.
Hucnepcus cBeta. Untepdepenius ceera.
3 Hudpakuus ceeta. JudpakinoHHas 1
pewérka [lonspusanus csera
4 KonTponsHas pabota o Teme «OnTHKa» 1 1
5 ['paHn1IBI TPUMEHUMOCTH KIACCUYECKON 1 bubnuoreka [JOK

MCXaHHUKH. HOCTy.]'IaTBI CHGHH&J’ILHOIX

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cf862

TCOPHUH OTHOCUTCIIBHOCTU

OHeprus U UMIYJbC PEISITUBUCTCKON

bubmmoreka [{OK

6 yacTuibl. CBSI3b MacChl C DHEPTHEH U
H P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
7 ®ortonsl. opmyna [1nanka. Jneprus u bubnuorexa [JOK
uMIynbe GOoToHA https://m.edsoo.ru/ffOcfel6
3akonbl poTodrpdexra. YpaBHeHUE
8 BH“HmTeI(E“Ha J'I(lf)lq)(bOTOB(b(;@)eKTa «Kpachnas bubnuotexa LIOK
g FCRP https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
9 JHasnenue ceera. Onbite [1. H. JIeGenena. bubmuorexa [JOK
XuMHndueckoe JEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckure ycTpoicTBa U MPaKTUYECKOE
10 npuMeHeHue: PoTorneMeHT, PoToAaTINK,
COJIHEUHas OaTapesi, CBETOIUOT
Mogens atoma TomcoHa. ONBITEI
11 Pezepdopna o paccesHuio o-4actu bubmorexa IOK
PROPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas MoaeIb aToMa
bu6mmoreka [JOK
12 [Toctynater bopa
Y P https://m.edsoo.ru/ff0dOafa
N3nydenne u norjomnieHue GOTOHOB MpHU
13 e g:oz[e aToma C 0JTHOTO Q)OBH}I 3Heprnn bubmorexa HOK
p . yp p https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Bunel ciekTpoB
BonoBrle cBorcTBa yactuil. BoaHEbI 1€
14 Bbpouns. KoprnyckynsipHO-BOJIHOBOU bubnunoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
W3IIy4eHHE
15 OTkpbITHE PAIUOAKTUBHOCTU. OTIBITHI bubnuorexa [IOK

Pesepdopaa no onpeneneHuro cocraBa

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

PAaAOAaKTUBHOI'O U3JTYUCHUS

16

Csowuctsa anb(da-, 6eta-, raMma-u3IydeHusl.
Bmmsuane PaAOaKTUBHOCTH HA JKUBBIC
OPraHU3MBbI

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

17

OTKpbITHE IPOTOHA U HEUTpOHA. M30TOIBI.
Anbda-pacniag. DIEeKTPOHHBIN H
MO3UTPOHHBIM OeTa-pacnal. ['amma-
U3ITy4yeHue

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1162

18

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie
peakuuu. SInepHbId peakTop.

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

19

KonTposnpHas pabora o teme «KBaHToBast
¢buzuka»

20

O6o6maromuit ypok. Ponb ¢pusndeckoit
Teopuu B (HOpPMUPOBAHUH TIPEICTABICHUAN O
(hM3UYEeCKOl KapTUHE MUpa

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

20



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewenue»

» Gusuka, 11 kiace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
C.A.Tuxomuposoit u b.M.fBopckoro «®u3uka.l0 knace» n «®Pusuka.l 1 kmace»
(6a30BbIl ypoBeHBb). M.: «Muemo3una» 2015. [IporpamMmma paccuntana Ha 2 yaca

B Hegento (1o yueOHOMY TIIaHy IS BeYepHEH KOsl — 1 Jac)

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

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

https://m.edsoo.ru/ff0d1784

https://m.edsoo.ru/ff0d0e38






