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HHOACHUTEJIbHASA 3AIINCKA
Lentpsl 00pa3oBaHUsl €CTECTBEHHO-HAYYHOW HANpaBiIeHHOCTH «Touka pocTa» CO3JaHbI
CIIEIIBIO Pa3BUTHS y 00YYAIOLINXCSl €CTECTBEHHO-HAYYHOM, MaTeMaTHYECKOM, NH(OPMAIIMOHHOK
IPaMOTHOCTH, ()OPMHUPOBAHUS KPUTHUECKOTO M KPEAaTUBHOT'O MBIIIJIEHHUS, COBEPILIEHCTBOBAHUS
HaBBIKOB €CTECTBEHHO-HAyYHOM HAIPaBICHHOCTH, a TAKXKE JUIsl HPAKTUYECKOHM OTpabOTKH
yueOHOro Marepuaia no yueOHsIM npeameram «Ou3nkar.

Lens u 3amaun

. Peanu3anus OCHOBHBIX 001€00pa30BaTENbHBIX MPOrpaMM 10 Y4eOHBIM IIpeaMeTaM
€CTECTBEHHO-HAyYHOI HaIIpaBJIEHHOCTH, B TOM YHMCJIE B paMKaX BHEYPOYHOH JEATEIbHOCTH
oOyyJaroumxcs.

. Pazpa0GoTka u peanuzanus pa3HOYPOBHEBBIX JONOJHHUTENBHBIX 00I1€00pa30BaTEIbHbIX
IIPOrpaMM €CTECTBEHHO-HAyYHOW HAIIPaBICHHOCTH, a TAK)KE€ MHBIX IIPOTrPAMM, B TOM 4YHCIIE B
KAHUKYJISIPHBIA TIEPUOL.

. BoBneuenune yyamuxcs B IpOEKTHYIO 1€ATEIbHOCTb.

Cosnanue nenrpa «Touka poctay mpeanosaraeT pa3BuTiue 00pa3zoBareabHON HHYPACTPYKTYpHI
o0mieo0pa3oBaTeIbHOM  OpraHM3allid, B TOM 4YHCJIE OCHAalleHHe o0lieo0pa3oBaTenbHON
OpraHu3aIuu:

. 000pyIOBaHUEM, CPEICTBAMU OOYYCHHMS W BOCIUTAHUS IS M3y4eHHS (B TOM YHUCIIE
9KCHEPUMEHTAJIBHOI0) MPEIMETOB, KYpPCOB, TUCHMIUIMH (MOAYJeH) eCTeCTBEHHO-HayYyHOH
HAlpaBICHHOCTH IpPU pealu3allid OCHOBHBIX  00Ie00pa30BaTEeNbHBIX MHPOrpaMM MU
JIOTIONIHUTEIBHBIX ~ 00I1€00pa30BaTENbHBIX IPOrpaMM, B TOM YHCIE JJIs PaCIIMPEHUs
coJiepkaHusl y4uyeOHbIX mpeaMmeToB «®Pusuka» o00pyHOBaHUEM, CpEACTBAaMH OOY4YEeHUS U
BOCIIUTaHMSI JJIs pealin3alliy IPOrpaMM JOIOIHUTEIBHOTO 00pa30BaHus €CTECTBEHHO-HAYYHON
HaIpPaBJIEHHOCTEN;

. KOMITBIOTEPHBIM U MHBIM 000pPY/I0BaHUEM.

[IpodunbHBI KOMIIEKT OOOPYIOBaHUSI MOXKET OBITh BbIOpaH naJisi 0O0IIe00pa3oBaTEeIbHBIX
OpraHu3aluii, IMEIOIMX Ha MOMEHT co3aHus IieHTpa «Touka pocta» HabOp cpelcTB 00yueHUs
U BOCHHMTaHUS, MOKPBIBAIOIMI CBOMMU (YHKIHOHAJIBHBIMH BO3MOXHOCTSIMH 0a30Bble
NOTPEOHOCTH NMPU U3YUYEHUHU YUeOHBIX peaMeToB «PU3nKa»

MuHnumanbHO He0O0XoauMble (DYHKIMOHAIbHBIE U TEXHUYECKHE TPeOOBAaHUS U MUHUMAJIbHOE
KOJINYECTBO OOOpYJOBaHUsSA, IEPEeYeHb PACXOAHBIX MAaTEpUAIOB, CPEACTB OOy4YeHHS W
BOCIIMTAHMUS JJI1 OCHameHus uUeHTpoB «Touka pocra» onpenendarorcss PermoHanbHeIM
KoopauHatopoM ¢ ydetoM [IpumepHoro mepeuyHsi oOOpynOBaHUS, PACXOJHBIX MaTepUaJIOB,
CpeICTB OOy4YeHUS M BOCHUTAHMS JUIsl CO3aHMs U o0ecnieueHus: (yHKIIMOHUPOBAHUSI LIEHTPOB
00pa30BaHUs €CTECTBEHHO-HAYYHOI HanpaBiIeHHOCTH «Touka pocTay B 00111€00pa30BaTeIbHBIX
OpraHM3alMIX, PACIIONIOKEHHBIX B CEJIBCKOM MECTHOCTH U MAJIBIX FOPOJaX.

[IpodunpHelii  KOMIUIEKT  00OOpymoBaHusi  oOecrneunBaeT 3(PPEKTUBHOE  JOCTHIKEHHE
00pa30BaTeNbHbIX pE3yIbTaTOB OOyYarOMIMMHCS IO MporpamMmaM eCTECTBEHHO-Hay4HOM
HaNpaBJIEHHOCTH, BO3MOXHOCTb YTIyOJIEHHOTO N3Y4YEHUS OTJENbHBIX MPEJAMETOB, B TOM YHCIIE
i (OpPMUPOBAHMS M300pPETATENBCKOT0, KPEaTUBHOTO, KPUTHUECKOTO MBIIIJICHUS, Pa3BUTHUS
(GYHKIIMOHAJIBHOW TPaMOTHOCTH Yy OOydaroluxcs, B TOM YHCJIE €CTECTBEHHO-HAy4yHOU H
MaTEeMaTUYECKOM.

OKCHEPUMEHT ABJIIETCS UCTOUHUKOM 3HAHUI U KPUTEPUEM UX UCTUHHOCTH B Hayke. KoHuenuus
COBPEMEHHOT0 00pa30BaHUs MOAPA3yMEBAET, YTO B Y4eOHOM HKCIEPUMEHTE BEIYIIYIO POJb
JIOJDKEH  3aHATh  CaMOCTOSATENBHBIM  HCCIEAOBATENIbCKUN  YUYEHUYECKHH  SKCIEPUMEHT.



CoBpeMeHHbIE IKCIIEPUMEHTANIbHBIE HCCIEA0BaHUs M0 (U3UKE YXKe TPYIHO MpenCcTaBUTh 0e3
UCIIOJIb30BaHUs HE TOJBKO aHATIOTOBBIX, HO U IU(POBBIX U3MEPUTENHHBIX MPUOOPOB.

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbx B DI'OC COO, a takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka B
oOpa3oBaTeNnbHBIX oOpraHuzanusx Poccuiickoit  @enepanuy, peaqu3ylolUX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTUHBI Mupa oOyuaromuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yabTataM OOy4YeHHS, a TAaKK€ YYUTHIBAET HEOOXOJMMOCTH peaTU3alliil MEXIPEIMETHBIX
CBsi3eH (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: TMUYHOCTHBIE, METalpeIMETHbIE, IpeMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® I[UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

dusnka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yU4eOHOro
npeaMeTa B LIKOJIE, BHOCUT CYLECTBEHHBIH BKJIJ B CUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
IkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBJIEHUH, N3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadpueil u actpoHomueil. VMcnonab3oBaHWE U aKTUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOIOT UM
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IOJYyYEHHUS HOBBIX MaTepHalioB C
3a/laHHBIMM CBOMCTBaMH U Apyrux. M3yduenne Gpu3nku BHOCUT OCHOBHOM BKJIa/1 B OPMUPOBAHKE
€CTeCTBEHHO-HAYUYHOW KapTHHBI MHUpa o0ydaromuxcs, B (OpMHUpPOBaHHE YMEHUH NPUMEHSTh
HaYYHbII METO/] MO3HAHUS ITPH BHIMOJIHEHUH UMHU Y4eOHBIX MCCIIEJOBAHUH.

B ocHoBy kypca ¢husuku st ypoBHS CpeiHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3JesioB (PU3UKHU, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (QOpPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BEUIECTBE U IOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTapHOTO
noTeHuuana Gu3n4eckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOLIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIEeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku npenmnosaraet 3HakOMCTBO C IITUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.



Hoes skonozcuzayuu peanusyercs IOCPEICTBOM BBEJIEHHS JIIEMEHTOB COJAEpKaHMS,
MOCBALIEHHBIX 3KOJIOTMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO IPUPOJIOTIOIB30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepkHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha YpOBHE CpeJHEero obuero oOpa3oBaHUs
SBISIOTCS (u3nMUeckue Teopuu ((HOpMHUpPOBAaHHME MPEACTABICHUNA O CTPYKType HOCTPOCHHS
¢usnueckoil TeopuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAaYYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeITEeNbHOCTHBIN MOX0/] B Kypce (DU3MKU pealin3yeTcs MPEexXIe BCETro 3a CUéT
OpraHu3aly SKCIIEPUMEHTAILHON JeATeIbHOCTH oOydarouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOphIE B MporpamMme 1o (usnke oOBEAUHEHBI B OOUIUN CIHCOK
YUEHHUECKUX NPAKTUYECKUX padoT. BrlieneHne B ykazaHHOM IEpeYHE JIAOOPaTOPHBIX padoT,
IPOBOIUMBIX ISl KOHTPOJS M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH O0pa30BaTeIbHOTO
npoliecca UCXO/s U3 0COOEHHOCTEH IUIaHUPOBAHMS U OCHaleHUs KabuHeTta ¢usuku. Ilpu sTom
o0ecrieunBaeTcsi OBJIAJCHUE OOYHYAIOUIMMHUCA YMEHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH W TIOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnbiioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3MYECKOH MOJIEINbIO,
MO3BOJISIOIINE PUMEHSATH H3y4YCHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO paszena Kypca,
TaK W WHTETPUPYS 3HAHUS M3 PA3HBIX pasfenioB. J[s KaueCTBEHHBIX 3a/la4 MPUOPHUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE IpOTeKaHWs (U3NYECKUX SBICHUH M IPOLIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbiOOpa (u3MuecKkod MOAENnH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu  PI'OC COO Kk MaTepHalbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 yueOHOro mpoiiecca 0a30BbIi ypoBEHb Kypca (PU3UKH HAa YPOBHE CPEHETO 00IIIEero
00pa30BaHUs JIOJDKEH M3ydaThCsl B YCJIIOBHUSX MPEIMETHOro KaOuHeTa (PU3MKM WM B YCIOBHAX
MHTETPUPOBAHHOTO KaOWHETa IMpeIMETOB €CTECTBEHHO-HAYYHOTO HuKia. B kabuHere (usmkm
JOJKHO OBITh HeoOxoJIuMoe J1abopaTopHOE OOOpyAOBaHUE JUUIsl BBIIOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHU4eCcKuX NpakTHIeCKUX paboT U IEMOHCTPAIIMOHHOE 000py10BaHHE.

JleMoHCTpaMoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLUIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M 00ECIeUMBAET IOCTAHOBKY IEPEUMCIIEHHBIX B MIPOrpamMMe 110
¢u3MKe KIFOYEBBIX JEMOHCTPALMH JUIsI WCCIEIOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaGopaTtopHoe 00OpYyZOBaHUE AJIS YYEHHMUECKUX MPAKTHUECKUX padboT ¢dopmupyercss B
BUJIC TEMaTHYECKUX KOMIUICKTOB M oOOecTeyrBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AaHAJOTOBBIX W IU(POBBIX MPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

NPUPOJIBI, Pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CITOCOOHOCTEH;
® Dpa3BUTHE IMPEJCTABICHUA O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;



dbopMUpOBaHKE HAYYHOTO MUPOBO33PECHHSI KaK pe3ylibTaTa U3yueHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTH SIBJICHUS C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JlocTikeHnne 3TUX Lenel o0ecreyrBaeTcsl PEeUIeHHEM CIEAYIOIMMX 3agad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HKY M 3JIEMEHTHI aCTPO(DHU3UKH;

dbopMupoBaHUEe YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUA i1 OOBSICHEHHS
busznyecKkux SBJICHUH B NPUPOJE U JIA NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIIBHOE CO3JaHIe PUZNICCKOM MOJICITH,
aJICKBaTHOW YCJIOBHUSAM 33a]1a4U;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO IIAHUPOBAHUS M MPOBEICHUS (PUINICCKUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usukm (0a30BBIi YPOBEHB) Ha ypOBHE CpPEOHEr0 OOmIero oOpa3oBaHMS
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henenio), B 11 knacce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElNaeT BBHIOOp IMPOBEICHUS JTaOOpaTOPHBIX paboT |
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupoae. HaydHble MeTOAbI MO3HAHUS OKpYX awuero mupa. Ponb
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. [ paHHIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBHSI.
Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIFOICH.
Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABM)KEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMKeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. ClokeHHe nepeMenieHud u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneriHoe nBuxeHue. [[Br>keHME MATEpHAIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 110 MOAYJTIO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEHAsA CKOpOCTh. [lepruoa u yactora
oOpamieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHnueckue yCcTporucTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIMIOMETP, ABUKEHUE CHAPAIOB,
LIETIHBIE U PEMEHHBIE NIEpeayn.

Llemoncmpayuu

Mopenp cuctemMsl OTCUETA, UITIOCTPALIUS KHHEMATUYECKUX XapAKTEPUCTUK JIBUKEHHUS.
[IpeoOpa3zoBanue IBHKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3AYyXE U B pa3peKEHHOM IMPOCTPAHCTBE.

Habmroienue nBrxeHus Tena, OpoleHHOro Mo YTIOM K TOPU30HTY ¥ TOPU30HTATBHO.
H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hanpasnenue ckopocTy npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

N3yuyeHnne HepaBHOMEPHOI'O IBUKEHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccenenoBanue COOTHOLIEHNS MEXY YTSIMU, IPOMACHHBIMU TEJIOM 3a ITOCJIEI0BATEIbHbIE
paBHBIE IPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBM)KEHHMHM C HAa4dalbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3yyenue ABUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3yueHue ABMKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH ["anmies. I[lepBoiit 3akoH HeroToHa. MHepuanbHbIe CUCTEMBL
OTCYETA.

Macca tema. Cuna. I[lpunnun cynepno3unuu cuil. Bropoil 3akoH HerooTona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenust (1okosi, CKoJIbkeHus, kaueHus ). Cuina Tpennst. Cyxoe tpenue. Cumia
TPEHHSI CKOJIbKEHUS U cwiia TpeHus nokos. Koaddumment tperusi. Cuna cOMpoTUBICHUS TIPH
JBI>KEHUU TEJIa B )KUIKOCTH WJIU ra3e.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CUJTIbI OTHOCUTEIBHO OCH BpalleHus. [1inedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHudyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKN, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U aJACHUU.
CpaBHEHHE CHII TPEHUS TTOKOSI, KaUE€HUS U CKOJIBKEHUSI.
VYcnoBus paBHOBeCcHUs TBEPAOTO Tena. Buabpl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHue ABMKeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B TPYXHHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yciaoBuil paBHOBECHS TBEPAOIO Teja, HUMEIOIEro OCh BPAIEHUsI.

Tema 3. 3akonvl coXpanenus 6 MexaHuke

HNmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBl MaTepHaIbHBIX TOUEK. IMITyIbC CHITBI U
M3MEHEHHNE UMITYJIbCca Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
DHEPIHH.

[TorenuuanbHas sHeprus. [loTeHnManbHAas SHEPIrUs yrnpyro aeopMupoBaHHON MPY>KUHBL.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.



TexHuueckrue yCTpoOMCTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBINA
MUCTOJICT, ABUIKCHUC PAKCT.

Jlemoncmpayuu

3aKOH COXpaHECHMsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexox moTeHIMATBLHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

W3ydeHne aOCOMIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO ABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIbl C M3MEHEHHEM MEXaHMYECKON SHEpruu Tena Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TepMOJUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 000CHOBAHHE.
Bbpoynosckoe amwkenue. Jnddysus. Xapakrep ABIKEHHS U B3aNMOACHCTBHS YaCTHUI] BELIECTBA.
Mozenu cTpoeHus Ta30B, KHUJIKOCTEH U TBEPABIX T U 00bICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mozenei. Macca u pazMepsl Moiiekyinl. KonnuectBo Bemectsa. [loctostnaas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKONW TEOpUH
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa cpeiHed KHHETHYeCKOH »Hepruu
TEIUIOBOTO IBMKEHUs yacTull ra3a. [llkamna remnepatyp KenbBuna. ['a30Bble 3aK0HBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanpTona. M3omporeccsl B HaA€aIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BeIlleCTBAa. ['paduueckoe NpeacTaBICHHE H30IPOLIECCOB: H30TEpMa, HM30X0pa,
n3obapa.

TexHuueckue ycTpolcTBa M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OpPraHMYECKUX COCTUHEHUM.

OnbIThI 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JIBHYKEHUS.

Mogens onbita IITepna.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Monenb, WiuIoCTpupytoias Npupoay AaBlIeHUs ra3a Ha CTEHKH COoCyaa.

OnBIThI, HJUTIOCTPUPYIOLIUE YPAaBHEHHE COCTOSHUS UAEAbHOTO raza, H30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



Ornpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATe Ha OCHOBE HM3MEpeHUN 00bEéMa
KOMHATBI, IaBJICHUS U TEMIIEPATYPBI BO31yXa B HEH.
HccnenoBaHue 3aBUCUMOCTH MEXy ITapaMEeTPaMU COCTOSIHUS pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cuctemMa. BHYTpeHHsIs1 3HEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ u3meHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHsAS SHEprusi 0lHOATOMHOTO
UJICAIBHOIO ra3a. Busl Tenonepenadu: TEIUIONPOBOAHOCTb, KOHBEKIMS, U3JIydCHHE. Y IeIbHas
TEIJIOEMKOCTD BelecTBa. KoaudecTBo TEIIOTHI IIpY TEIUIoNepeaaye.

[TonsitTue o0 anuabatHom mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHnenue
MEPBOIro 3aKOHA TEPMOAMHAMHUKHY K H3ompoleccaM. ['paduueckast uHTepnpeTanus paboThl rasa.

BTtopoii 3akon TepmoannamMuku. HeobpaTuMoCcTh IPoOLIeCCOB B MPUPOJIE.

TemuoBele ManuHbl. [IpuHIUIIBL 1eHCTBUS TeMI0BbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUu B
Teru10BbIX MammuHax. KoadduiueHT nonesnoro neicteus remnopoi mamuHsel. [ukn KapHo u ero
KOA((UIIUEHT MOJIE3HOTO JEHCTBHS. DKOJIOTUYECKUE POOIEMBI TEIIOIHEPTETUKH.

TexHuueckue yCTpoiiCTBA M MPAKTUYECKOE IMPUMEHEHUE: [BUTaTellb BHYTPEHHEIrO
CropaHusi, OBITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEW SHEPrUU Teja IMPU COBEPIICHUH pabOThI: BBUIET MPOOKH U3
OYTBUIKH TIOJ] ICHCTBUEM CIKAaTOTO BO3/TyXa, HarpeBaHue d(upa B JaTYHHOU TPYOKe MyTEM TpEHUs
(BUACOIEMOHCTpALIHS ).

H3meHeHne BHYTpEHHEH sHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mogenu mapoBoil TYpOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO JABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
N3mepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus éewjecmea. Pa3oevle nepexoovl

[Tapoo6pazoBanue u koHeHcanus. Mcnapenue u kuneHne. AGCOIIOTHAS U OTHOCUTENIbHAs
BJIQXKHOCTh Bo3Ayxa. HacelmeHHbI map. YnenpHas TeruioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEMIICPATYPhbI KUIICHUA OT AaBJICHUA.

Tsépaoe Teno. Kpucrannuueckue u amopgHbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunnkne xpucramiel. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucrammmsanus. Y elbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHnueckue ycTpolcTBa M IPAKTUYECKOE NPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJTYYEHHSI COBPEMEHHBIX MaTEpUAJIOB, B TOM UHCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu
CBoiicTBa HaCHIILIEHHBIX MTAPOB.
Kunenue npu moHMKEHHOM JTaBJICHHUH.



Crioco0Ob! U3MepEHUsI BIAKHOCTH.
Ha6JIIOI[eHI/Ie HarpeBaHud U IJIaBJICHUA KPUCTAJLTIMYCCKOI'O BCIICCTBA.
JleMoHCTpanus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
N3mepenrie OTHOCUTEIBHOM BIIaKHOCTH BO3/IyXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

Onextpuzauusi Tel. OJNEKTpUUYecKud 3apsan. JlBa Bua 2JIEKTPUYECKUX 3apsifoB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

B3aumoneiicteue 3apsigmoB. 3akoH Kynona. ToueuyHbli  3J€KTpUYECKH  3apsl.
Onekrpuueckoe nose. HanpskéHHocTh anexTpuueckoro nois. IlpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HANPsYKEHHOCTHU 3JIEKTPUUECKOIO MOJIS.

Pabora cun anekrpocratudeckoro noss. [lorenman. Pasnocts notennuanos. [IpoBogauku
U IUBJICKTPUKH B DJIEKTPOCTATHUECKOM ToJe. [JudnekTpudeckasi IpOHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOoPa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: DIEKTPOCKOIl, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBATHHBIN
anmapar, CTpyMHBIHM IIPUHTED.

Jlemoncmpayuu

VY CTpolCcTBO ¥ PUHIUIT JCUCTBUA SJIEKTPOMETpA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJEKTPOCTATUYECKOM IIOJIE.

DIEeKTpOCTaTUYECKas 3allUTA.

JWdNEeKTPUKU B SJIEKTPOCTATHUECKOM TIOJIE.

3aBHUCHUMOCTB JIEKTPOEMKOCTH TNIOCKOTO KOHJIEHCATOPA OT IUIOIIA I TUTACTHH, PACCTOSTHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHNULIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi
N3mepenne 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu ¢ paznuunplx cpeoax

DIIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS JICKTPHUECKOTO TOKA. VICTOYHWKH TOKa.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEru.

DIIeKTpUUIECKOe COTIPOTHBIICHHE. VY nensHOE COTIPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauIebHOE, CMENIAHHOE COSAMHEHNE TTPOBOTHUKOB.

Pabora sanextpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3MEKTPUYECKOTO TOKA.

DNEKTPOABMKYILASA CHJIa M BHYTPEHHEE CONPOTUBIIEHUE MCTOUYHHMKA TOKA. 3akoH Oma 11t
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoi memu. KopoTkoe 3aMbIkaHue.



DNeKTpOHHAs: TPOBOJAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiicTBa p—Nn-niepexonaa. [TomynpoBoIHUKOBBIE TPHUOOPHI.

DNEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJMTOB. DIEKTPOJIUTHYECKAs
U CCOIUAIs. DIEKTPOIIU3.

DJIEKTpUUYECKUH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOATENIbHBIN pa3psia. MosHusl.
[1na3zma.

TexHu4eckue ycTpocTBa U MPaKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKAa, OJCKTPOHArPEBaTEIbHBIE MPUOOPHI, BJICKTPOOCBETUTEIBHBIC MPUOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIH  JAMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TNOJI, TajbBaHUKA.

Jlemoncmpayuu

N3mepenne cuilbl TOKa ¥ HapsKCHHUS.

3aBUCUMOCTb COMPOTUBJICHUS IUIMHIPUYECKUX MPOBOAHUKOB OT JUJIMHBI, IUIOIIAIA
MONIEPEUHOI0 CEYCHUSI U MaTepHaa.

CwmernanHoe COeIMHEHUE TPOBOHUKOB.

[Ipsimoe u3MepeHue SIeKTPOABMKYIIEeH cuiibl. KOpoTkoe 3aMblkaHHE rajibBaHUYECKOTrO
3JIEMEHTA U OLIEHKA BHYTPEHHET0 COMPOTUBICHUSI.

3aBUCHUMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTH BO3/1yXa.

OIIHOCTOPOHHSSI MPOBOJIUMOCTH AUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenune cMenmaHHOTro COeIMHEHHS PE3UCTOPOB.

N3mepenune 31eKTpOoIBHXKYIIEH CUITbl HICTOYHUKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmroienue snekrponusa.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHS B 10 kiacce oOCyIIECTBISETCS C y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu U TEXHOJIOTUH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHBIH (akT, rumore3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxka: pelieHre CUCTeMbl YpaBHEHUH, IMHENHHas pyHK1MsI, Tapaboia, runepoona,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPUTIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HMX NPOEKLIUU HAa OCH KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B KUBOW mpupoje, nuddysus, ocMoc, TermtooOMeH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIayH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.



Xumus: TACKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, JKUAKOCTEW M Ta30B, JJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJUTUYECKAs TUCCOLIMALMS, FaJbBaHUKA.

T'eoepagpus: BNaxxHOCTh BO3IyXa, BETPBI, 0ApOMETpP, TEPMOMETP.

Texnonozus: npeodpa3oBaHUe JBIKCHUM C UCIIOJIH30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMIyJbca B TEXHHUKE (pakera,
BOJOMET W JpYyrue), JBUTATENb BHYTPEHHETO CrOpaHWs, IMapoBas TypOuWHa, OBITOBOU
XOJIOJIWJIBHUK, KOHJAUIIMOHEDP, TEXHOJOTMH MOJYYEHHSI COBPEMEHHBIX MaTE€pUaIOB, B TOM YHUCIE
HAaHOMATEpUaJIOB, M  HAHOTEXHOJIOTMH,  JJICKTPOCTATHYECKas  3alliuTa,  3a3eMJICHUE
AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEP, DJICKTPOHATPEBATEIbHBIC MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KJIACC
Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
BekTop mMarHuTHON MHAYKUMU. [[pUHIMN Cyniepno3uLIMU MarHUTHBIX OJieH. JINHUM MarHUTHOM
uHayKuy. KapTtuna muHui MarHUTHOW MHYKITUHU TTOJISI IIOCTOSTHHBIX MarHUTOB.

MarautHoe 1nojie MpPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMI MHIYKIUU MarHUTHOTO MOJIs
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOTO KOJBLEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cwia Jlopenna, e€ MOAynbp W HampaBiieHHe. JIBUKEHUE 3apsHKEHHOW 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHue HneKTpoMarHUTHOM WHAYKUMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKLHH.
DNEeKTPOABMKYIIAsl CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMKYIIAs CHUJa HHIYKIUU B TPOBOJHUKE,
JBIKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJJHOM MarHMTHOM IIOJI€.

IIpaBumno Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIMU. DJIEKTPOABMKYIIASI CHJIa CAMOUHIYKIIUH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHudyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MArHUTHI,
AIIEKTPOMArHUThl, JJIEKTPOJIBUTATElb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCcTULl, THAYKINOHHAS MEYb.

Jlemoncmpayuu
OmneiT Dpcrena.
OTKJIOHEHNE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IIOJIEM.



JIMHUY MHIYKIIMY MarHATHOTO TIOJISI.

B3anmopencTere 1ByX POBOAHUKOB C TOKOM.

Cuiia Ammiepa.

HevictBue cuiibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBlieHME DNEKTPOMAarHUTHOM UHAYKIMH.

IIpaBuno JleHna.

3aBUCUMOCTD 3JICKTPOIABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
IMOTOKa.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3yueHne MarHuTHOTO NOJIsI KaTYLIIKH C TOKOM.

HccenenoBanue 1elcTBUS NOCTOSHHOTO MArHUTa HA PAMKY C TOKOM.
HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumMHble KoOJ1e0aHUs

Konebarenpnass cucrema. CBoOogHBIE MexaHHUYecKHe KojeOaHus. [‘apMoHMdYeckue
konebanus. Ilepmon, wdactora, amrmumryna W ¢asza konebaHuid. IIpyXMHHBIA MAasTHHK.
Matematuueckuii MasTHUK. Y paBHEHUE FTapMOHHUYECKUX KojeOanuii. [IpeBparenue snepruu npu
FapMOHUYECKHUX KOJIeOaHUSX.

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HUACATHHOM
KoeOaTeIbHOM KOHType. AHAJOTHS MEXAYy MEXaHWYSCKUMU W JJIEKTPOMATHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akoH coOXpaHEHHS SHEPTUU B UACATBHOM KOJI€OaTEIIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJIeOaHus.

[lepemennbIii Tok. CHHYCOMIANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpomsBonactBo, mepenada W MOTpeOJIEHUE AIEKTPUUECKON HSHEPrHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKTpodHepruu. KynbTypa wucnonb3zoBaHus
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpoOMCTBA M MNPAKTUYECKOE TPUMEHEHHE: DSJIEKTPUUYECKUM 3BOHOK,
TreHepaTop NEPEMEHHOI0 TOKa, IMHUHU JJIEKTpoIiepeaay.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTenbHOM CUCTeMBI (IPYKHUHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnenoBaTeNbHOM COEIUHEHUU PE3UCTOPA, KATYIIKU WHAYKTUBHOCTH U
KOH/JIEHCATOpA.



Mojenb TUHUN SIEKTPOTepeIadHn.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOA MAJIBIX KOJieOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBaHnue MEepeMEHHOIO TOKa B ILENM W3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmMHbvle 60JIHb

Mexanuueckue BOJIHBI, yciioBus pacupoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHuUs
U januHa BONHBL [lomepedHble W MponoJibHbIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNIeKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS HM3JIyYEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA 3I€KTPOMArHUTHBIX BOJIH:
OTpaXeHHEe, TMpeloMJieHHue, Toysgpu3anus, audpakuus, uHTepdepeHnus. CKoOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHne 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIMIIBI paAOCBA3U U TeaeBUAeHUA. Paaronokarus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH Cpebl.

TexHu4ecKne YCTpPOWCTBAa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
VIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U TTPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus ¥ MpeJoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUYECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M TI'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJIOM M 4acTOTOM
KoJIeOaHU .

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHoe pacipocTpaHEeHUE CBETa B OJHOPOJAHON CpeIe.
JIyud cBera. ToYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxkeHHs cBeTa. [locTpoeHune Hu300pa’keHUN B IJIOCKOM
3epKare.

[Ipenmomnenue cBeTra. 3aKOHBI TMPENOMIICHUsT CBeTa. AOCOMIOTHBIA  TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTpaKEHUS.



Hucniepcus cera. CrioxHBIN cocTaB Oemoro cera. L[Ber.

CoOwupatonue W paccewBaronie JHH3BL. ToOHKas nuH3a. DOKYCHOE paccTOsSHUE U
ONTHYECKasl CHJIa TOHKON JInH3bL. [locTpoeHne n300pakeHuit B COOMPAIONINX U PACCEHBAIOIINX
nuH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMUCHHE, 1aBaEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOJI0/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEPHEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus  cera. Judpakmumonnas pemérka. YcinoBue HaOMIOIEHUS TJIABHBIX
MaKCHMYMOB IIPH MaICHUU MOHOXPOMATHYECKOTO CBeTa HA TU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHU4YecKne yCTpOHCTBA M NPAKTUUECKOE IMPUMEHEHME: OYKH, Jiyma, ¢oToarmapar,
MIPOCKITMOHHBIN arapaT, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs ONTHKA, TU(PpaKIIMOHHAS perIETKa,
MOJISIPOU .

Jlemoncmpayuu

[TpsimonuHEHOE pacIpOCTpaHEHUE, OTPaKEHUE U IpeloMieHHe cBeTa. Onruueckue
npuOOopHI.

[TostHOE BHYTpeHHEe oTpakeHue. Mojiesib CBETOBOIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mozenu MUKpOCKOIIa, TEJIECKOIA.

Habmonenne naTepdepeHnm crera.

Habmonenne nudpaxiuu cera.

HaOnronenue nucrnepcuu cBeTa.

[TonydyeHue criekTpa ¢ HOMOIIBIO IIPU3MBI.

[Tonryuenue cnekTpa ¢ MOMOIIBIO MU PAKIIMOHHON PEHIETKY.

Habmonenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
N3mepenne mokazaresnst mpeioMJICHHUS CTEKJIA.
UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.
Habmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crieUATBHONH TEOPUH OTHOCHUTEIbHOCTH
['paHubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymarsl crienuanbHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTM CBETa B BakKyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
OHeprus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKON YaCTULIBl. DHEPIHs OKOSI.

Pa3zpnen 7. KBanToBas pusznka
Tema 1. Dnemenmul K6anmoeoii onmuKu

®oronsl. ®opmyna [lnanka cBs3u SHEPruU POTOHA C €T0 YACTOTOU. DHEPTUS U UMITYIbC
dboToHa.



OtkpeiTne u wuccienoBanne (Goroddpdexkra. Ombitet A. I'. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.

Hasnenue ceera. Onbrtsel [1. H. JIeGenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHu4YecKkne yCTPOWCTBA M MNPaKTHYECKOe MpUMEHEeHHe: (GOTOdaeMEeHT, (POTOMATUHK,
CoJTHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. I[lnaneraphas
monenb atoMa. [locrynater bopa. Usnyuenue u nornomieHue GOTOHOB IpU MEPEXOAe aTroma C
OJIHOT'O YPOBHS SHEPrUU Ha ipyroil. Buasl cnektpoB. CekTp ypoBHEHN 3HEPIUU aTOMa BOJIOPO/IA.

BousinoBeie cBolicTBa yactull. Bosnbl ne bpoinsa. KoprnyckyisspHO-BOJIHOBOM Tyau3M.

CHnoHTaHHOE U BBIHYXKJIEHHOE U3JTyUeHHE.

TexHuueckue YCTpONCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CIEKTPAIbHBIA aHaIu3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Jlazepa.
Habmronenue nuHeRvYaThIX CIEKTPOB U3TyUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HabGmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CII0KHOCTh CTPOEHUS sApa. OTKpBITHE PaIHOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnto coctaBa paaloakTUBHOIO u3inydeHus. CBoiicTBa anbga-,
Oera-, raMMa-u3aydeHus. BiusHue panoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTxkpbITHE IPOTOHA U HelTpoHa. HykinonHas Mmonens sapa ['eitsendepra—Banenko. 3apsin
anpa. Maccosoe uncio sapa. M3oTomnsl.

Anbda-pacniag. DIEeKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEpCHEKTUBBI  SIEPHOM
HHEPreTHKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUPA.



TexHuueckne yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHHE: NO3UMETpP, Kamepa BuiibcoHa,
SJICpHBINA peakTop, aToMHasi bomoOa.

Jlemoncmpayuu
CYéTYynK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Oranel pa3BuTUs actpoHomMu. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.

Bun 38é31H0r0 Heba. Co3Be3nus, sipKue 3BE3/1bl, IAHETHI, UX BUIAUMOE JABH)KECHUE.

Conneynas cucrtema.

Connue. Conneuynass axTuBHOCTb. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3ABI, MX
OCHOBHBIE XapaKTepUCTHKU. J[narpamMmma «CreKTpajibHbIN KJ1acC — CBETUMOCTbY. 3BE3/1bI ITIABHOM
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JJIsi  3BE3J  IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHBIE MPEACTABIEHUS O
IPOUCXOXKAEHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTalmbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamra I"anaktuka. [lonoxxenne u nemwxenue Connua B ["anmaktuke. Turbt
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE AbIPHI B SAPaX TANAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

HaGroiennst HEeBOOPYKEHHBIM TJIa30M C UCTOJIB30BAHUEM KOMIBIOTEPHBIX MPHIIOKCHHUN
JUTSL OTIPEJIeNIeHHs] TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3US
CeBepHOTo MONyIIApus U SIPKUE 3BE3IBI.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro Ilyrtu.

O0o0maroniee NoBTOpeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUECKOW, COLMAIbHON U
ATHYECKOH chepax 1esaTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOM
HAayyHOW KapTHHE MHUpaA, posib (U3MUECKOH Teopuu B (POPMUPOBAHUU TPEACTABIECHUN O
¢bu3nueckoil kKapTuHEe MUpPA, MECTO (PU3MUECKON KapTUHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IIPEIACTaBICHUN O IIPUPOJIE.

MexnpeaMeTHblie CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kkilacce oCymIecTBISETCS C y4YETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mescnpeomemnvie nowsmusi, CBA3aHHBIE C W3Y4YEHHUEM METO/OB HAy4YHOIO IMO3HAHMA:
SBJICHUE, Hay4HbIH (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.



Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHM, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPBI M HX
NPOCKIIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTAPHBIX (DYHKIIHIA,
MPU3HAKU 0100MS TPEYTOILHUKOB, OMPEIeIeHNE TUIONIAIU IUIOCKUX UTyp U 00bEMa Te.

buonocus: anekrpudeckue BICHUS B )KUBOU MPUPOJIE, KoseOaTelIbHbIe IBUKEHUS B )KUBOI
MPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOM MPUPOE, IEHCTBUE paAralliy Ha )KUBbIC OPraHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKAs CTPYKTypa TBEPABIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pElIETKH, CIIEKTPAIbHbIN aHAIHN3.

l'eocpaghus: mMarHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX Pyl, (poTochEéMKa 3eMHOI
IIOBEPXHOCTH, NPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: NTMHUM 3JIEKTPOIIEpeiad, TE€HEPATOP IEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATED,
WHAYKIMOHHAS T[e4yb, pajaap, paJuoNpuEéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBU-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXIeHUHM, COOTBETCTBYIOILMX TPAIULMOHHBIM IIEHHOCTAM POCCHMCKOro  OOILEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolmerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEJIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aluy;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaXKAaHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOYAsi ICTETUKY HAYYHOTO TBOPYECTBA, MIPHUCYIIETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K Pa3IMIHBIM cpepaM nmpodeccHoHaATBHOM NS TeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJI00ALHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IECTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIUpeHHe OIbITa JEATEIbHOCTH HSKOJIOIMUYECKON HAIpaBIEHHOCTHM Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAYyYHOI JIeATENIbHOCTH, TOTOBHOCTh B IPOIECCEe M3YUYECHUS (DU3UKH
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS

ba3oBrble JJornyeckue 1eHCTBHA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTYaJIM3UPOBATH IMPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OINPEACIIATD LENH JEATEIIbHOCTH, 331aBaTh IIapaMeTpPhl U KPUTEPUH UX JTOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHaIM3a UMEIOIINXCS MaTEPUATbHBIX
1 HEMATEepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATECIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISM,
OLICHUBATh PUCKH ITOCIIEICTBUH IEATEIBHOCTH;

KOOPJAMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBUSIX pPEAJbHOrO, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

pa3BUBATh KPEaTHMBHOE MBIIUIEHUE NP PEILIEHUH )KU3HEHHBIX MPOOIIEM.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BIIQ/IETh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAYyKH;

BIIAJICTh HaBBIKAMH YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B O0OJACTH
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIIEHUS 3a/1a4
bu3nYeCcKOro cofepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJETh BHUAAMH JACSATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEpPIpEeTaluu,
npeoOpa30BaHMIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYaAIIUSIX, B TOM YUCJIE TIPU CO3/IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJISAITh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BbIABUTATh
TUIIOTE3Yy €€ PelIeHMs], HAXOAUTh apryMEHTHI JJI JOKa3aTelIbCTBa CBOUX YTBEPKIEHUH, 3a]1aBaTh
napameTpbl U KPUTEPUH PEIICHNUS,

aHAJTM3UPOBATH MOJIYICHHBIC B XO/I€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPDUTHYECKH OIICHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON ACSITENILHOCTH, B TOM
YHUCJIe PU U3y4eHUN (HU3UKH,

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B MPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,



YMETh UHTETPUPOBATh 3HAHMSI U3 Pa3HBIX MPEAMETHBIX 00JacTei;
BBIIBUTATh HOBBIE HJICHU, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33]1a49H, TONMYCKAIOIINE ATbTCPHATHBHBIC PEIICHUSI.

PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSTEJIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK Pa3IMYHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHUOHHBIX TEXHOJIOTHHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHWKATHUBHBIX W OPraHU3allMOHHBIX 3aJa4y C CO6JIIOH€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
STUYECKHX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (U3MYECKOTO COJACPXKAHHMS B pPa3IMYHBIX QdopMmarax ¢ ydETom
Ha3Ha4YeHUsI THPOPMAIIUH U LIEII€BON ayAUTOPUHU, BbIOMPAsi ONTUMAIIbHYIO (POpPMY ITpeICTaBICHUS
U BU3YaJIU3allHH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH € yuy€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEHUCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JECHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJ1aTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEICHHE B pPa3IUYHBIX CHUTyalusX,
MPOSBIISATH TBOPYECTBO M BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusanusi:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATh COOCTBEHHBIE 3aJauH;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMIOJTHEHUS] TMpaKTUYecKol paboThl € Y4ETOM UMEIOUIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANTOYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;



JienaTh OCO3HAHHBIM BBHIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U MPOSIBICHUIO SPYAULIMH B 0071acTU (GUHUKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQ/ICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATH PEIICHUS 110 UX CHUKEHUIO,

MPUHUMATh MOTUBBI M apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JICATEIbHOCTH;

MPUHUMATH ce0sl, MOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

pU3HABaTh CBOE MIPABO U MIPABO JAPYTUX HA ONIHOKH.

B npornecce nocTrkeHMs JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUSI POTPAMMBI 10 (PU3UKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HAaHUSsI, BKJIIOYAIOIIET0 CIIOCOOHOCTHh MOHUMATh CBOE SYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTDH aalTUPOBATHCS K IMOIMOHAIbHBIM U3MEHEHHSIM U MIPOSIBIIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIJICHHE K JOCTHMIKEHUIO eI U YCIEXy,
ONTUMHU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIOUIEH CIMOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE ApPYTHUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIOJbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

INPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 10 Kiaacce npeaMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHMpA, B Pa3BUTUHA COBPEMEHHON TEXHHUKH M TE€XHOJIOTHM, B IMPAKTUYECKON
JIeATEIIbHOCTH JIFOJCH;

YYUTBIBATh TPAHULBI NPUMEHEHUS H3YUEHHBIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, MHEpLHalbHas cHcTeMa OTCYéTa, aOCOJMIOTHO TBEPIOE TEJIO, MUACANBHBIM Ta3, MOJAEIH



CTPOEHHS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIA AJIEKTPUUYECKUUN 3apsii MPHU pEIIeHUn
buznyecKkux 3a1ad;

pacrio3HaBaTh (hU3MYECKHE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEUIeCTBA M DIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPAMOJMHEHHOE ABM)KEHHE, CBOOOAHOE MaJeHHE Tel,
JBUKCHHE 110 OKPYXKHOCTH, HHEPITUS, B3auMoieicTBUE Tel, Tuddy3us, OpoyHOBCKOE ABUKCHHE,
CTPOCHHUE XUAKOCTEH U TBEPABIX Tell, HI3MEHEHUE 00BEMA Tell pU HarpeBaHUU (OXJIAXKIACHUN),
TEIJIOBOE paBHOBECHE, HCMAapeHue, KOHJAEHCAlus, IUIaBJICHUE, KPUCTAJUIM3AIMs, KUIICHUE,
BJIQXKHOCTH BO3/1yXa, OBBIIICHHE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM COCY/I€, CBS3b
MEXJly NapaMeTpaMu COCTOSHMs ra3a B H30IIpoleccax, 3JEKTpU3alus Tej, B3aUMOJCHCTBUE
3aps/0B;

ONKCHIBAaTh MEXAHMUYECKOE JBIKEHUE, UCIOJb3Ys (hU3MUECKHE BEIMYMHBI: KOOpJIWHATA,
yTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cujla, UMITYJIbC Tella, KHHETHYeCcKas
SHEprusi, NOTEHUMAIbHAs SHEPIUs, MEXaHUYecKas paboTa, MeXaHM4YecKas MOIIHOCTb; IpU
ONMCAHUU MPABUIILHO TPAKTOBATh PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BETMYMH, UX 0003HAUEHUS
U eIMHULBI, HAXOIUTh (DOPMYIBI, CBSI3bIBAIONINE MAHHYIO (PU3UYECKYI0 BETUYHMHY C IPYTHMH
BEJIMYUHAMU;

ONMCHIBATh HU3YYEHHBbIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BEIMYMHBL: JABJIIEHUE Ta3a, TEeMIlepaTypa, CpeAHssi KHUHETHYecKash >SHeprus
XA0TUYECKOTO JIBIXKEHUS MOJIEKYJ, CpPeJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEprusi, padora raza, kod(h(UIMEHT MOJEe3HOro JIEHCTBUS TEIJIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTHh (OPMYJBI, CBS3BIBAIONIME JaHHYIO (U3NIECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OMKCHIBATh M3yYCHHBIC SJICKTPHUUECKHUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONIB3YST (PU3NUYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOe IOJIE,
HAnpsDKEHHOCTh  TOJIS,, MOTEHLMAal, pPAa3sHOCTh IOTEHIHUAJIOB; IpPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX O0O003HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BETMUYUHAMU;

aHAIM3UPOBATh (U3NYECKUE TPOIECCHl M SIBICHUS, UCHONB3YS (U3NYECKUE 3aKOHBI U
NPUHLMIBL 3aKOH BcemupHoro tarotenusd, |, |l u Ill 3akonsr HbioTOHa, 3aK0H coXpaHEHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPAHEHUsI MUMITYJIbCa, MPUHIMI CYNEpIO3UILMU CHJI, TPUHLIUI
pPaBHONPABUSl MHEPLMAIBHBIX CHCTEM OTCUETA, MOJEKYISIPHO-KHHETHUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CpPEJHENW KHWHETUYECKOW HHEPrHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsija, 3aKoH KysoHa, Ipu 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BhIpaKEHHE U YCIOBUS (IpaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIHITEI IEHCTBHS MAIIWH, TIPUOOPOB U TEXHHUYECKUX YCTPOKCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEAOBAHHIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, Mpu 3TOM  (HOpPMYIHPOBATH
npoOeMy/3anady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUSs, MPOBOAUTH OIBIT U OPMYIIMPOBATH BHIBOJIBI,

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHHs (PHU3UUYECKUX BEJIWYHMH, INPH STOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;



UCCIIEI0BATh 3aBUCUMOCTH MEXly (PU3MUYECKMMHU BEIMYMHAMU C UCIIOJIb30BAHUEM IIPAMBIX
U3MEPEHUH, MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH pPE3yIbTaThl IMOJYYCHHOMH
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOIHI] U Tpa)UKOB, IENIaTh BHIBOJIBI IO pe3yJIbTaTaM
UCCIICJOBAHMS],

cobuoiaTh IMpaBuia 0€30MacCHOro TpyAa MpU NPOBEICHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENIOBATEICKOM UM IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pewiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (puU3MUEeCKOW MOJENbI0, HCIOJIb3Ys
(Gu3nyeckre 3aKOHbl M IPUHLUIIBI, HA OCHOBE aHa/M3a YCJIOBHs 3aJjaudl BHIOUPATh (PU3UUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
IPOBOJIUTH PACUYEThI U OLIEHUBATH PEAIbHOCTH MOJyYCHHOTO 3HAUCHHsI (PU3MYECKON BEIIMYHHEI,

pelaTh KayeCTBCHHBIC 3aJaud: BBICTPAWBATH JIOTMYECKH HEIPOTUBOPEYMBYIO LIETIOYKY
paccyKIeHUI C ONIOPOi HAa N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SBICHMUS;

UCTIOJIB30BAaTh MTPH PEIICHUH y4eOHBIX 33]]a4 COBPEMEHHbIE MH(POPMAIIMOHHBIC TEXHOJIOTUT
JUIL TIOWCKA, CTPYKTYPUPOBAHHS, HHTEPIPETAMU M NPEACTABICHUS Y4eOHOM W HaydHO-
HOMYJISIPHOM MH(OPMAIUK, TOJTyYEHHOH U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
HOoJy4aeMyro HH(opMaIuio;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCII0JIb30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3HKE B TOBCETHEBHOM XKU3HHU JUIs1 00eCIIeUeHUs
0€e3011acCHOCTH MpU OOpALIEHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU YCTPOHCTBAMU, Ul COXPaHEHUS
3/10pOBbs U COOTIOAEHUSI HOPM KOJIOTMUECKOT0 TIOBEICHUS B OKPY>KAIOILEH Cpefie;

paboTatk B TpyIIIe C BHITOJHEHUEM PAa3TUYHBIX COIUABHBIX POJIEH, MIIAHUPOBATh padboTy
IpYyNIbl, palMOHAIBHO paclpelneNniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATh BKJIAJ Ka)XKIOTO M3 YYaCTHUKOB T'PYIIIBI B
pelIeHne paccMaTpUBAaEMON MPOOIIEMBI.

K xoniy oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHM COBPEMEHHON TEXHHUKH M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUDA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJeNeil: TOo4YeyHbIH
AIIEKTPUYECKUH 3apsij, JIyd CBETa, TOUEUHBIN HCTOUYHUK CBETA, sJIEpHAsi MOJIENIb aTOMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJipa MPHU pelIeHnH (PU3NUecKUX 3ajay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: DJIEKTpUYECKasi MPOBOJAUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJIEHCTBHME MAarHUTOB, 3JEKTPOMarHUTHas
WHAYKINS, JAEWCTBUE MAarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM M JBHXKYLIUICS 3apdn,
3JIEKTPOMArHUTHbBIE KOJIEOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEeHHE,
npejomieHue, uHTepdepeHius, Iudpakuus W TOJSIpU3alUs CBETa, JAMCIEpCUs CBETa,
dotoanexkrpuuecknii 3¢pdexT (PpororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U ICKYCCTBEHHAsl PallOaKTUBHOCTD;

OIKCHIBATh M3YYEHHBIE CBOMCTBA BEIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMYHBIX CPEJ) M AJIEKTPOMArHUTHBIC SBJIECHUS (IIPOILECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsii, CUiIa TOKa, DJIEKTPHUUECKOe



HaIpsKEHUE, 2JIEKTPUYECKOE COMPOTUBIIEHHUE, PA3HOCTh IIOTEHIIMAJIOB, JICKTPOABMIKYIIAs CUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO Mo, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPUUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoseOaHui B
KoJIeOaTeNbHOM KOHTYpE, 3apsil U CHJa TOKA B MPOLIECCE TApPMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHME M OINTHYeCKas CWiIa JIMH3bI, [PU ONMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIB3YEMbIX BEIMYMH, WX OO0O3HAUCHHUS W EAMHUIIBL,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUYNHAMU;

ONKCBHIBATh H3YYEHHbIE KBAaHTOBBIE SIBIICHUS W IPOLECCHl, HCHOIb3Yysd (QU3NUECKUe
BEJIMYMHBL: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclajza, SHEPTus CBSI3M AaTOMHBIX sE€p, HPU ONMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIMYHMH, WX OOO3HAYECHHS H
€IMHUIIBI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOLIME IAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISITh 3HAaYEHUE (PU3MUECKON BEIUYMHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHLUMIIBL 3akOoH OMa, 3aKOHbI IIOCJENOBAaTEJIbHOIO U MApaJUIENbHOIO  COEIMHEHUs
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 3JEKTPOMAarHUTHOM  HMHAYKLUH, 3aKOH
HOPSMOJIMHEHHOTO PAaCIpOCTPaHEHUsI CBETA, 3aKOHBbI OTPAKEHHUS CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHE DifHITelHHA 17151 hoTod(h(ekTa, 3aK0oH COXpaHEHHUsI YHEPTUH, 3aKOH COXPAHEHHS
UMITYJIbCA, 3aKOH COXPAaHEHUS AIEKTPUYECKOrO 3aps]a, 3aKOH COXPaHEHUS MaccOBOIO 4YHCIIa,
noctynarel bopa, 3akoH pajMOAaKTMBHOIO pachaja, OpU 3TOM pa3jivyaTbh CIOBECHYIO
(GOopMyIMpPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BbIpAXEHHWE M YycJOBUsA (TpaHuULbl, 00JacTH)
PUMEHUMOCTH;

OIpEe/ENATh HaIlpaBJICHUE BEKTOpPA MHIYKIUU MArHUTHOTO IOJS MPOBOJAHHMKA C TOKOM,
cuiibel Amnepa u cuibl JlopeHua;

CTPOUTB M OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MNIOCKUM 3€pPKaJloM, TOHKOH JIMH30M;

BBIMOJHATh 3KCIIEPUMEHTHl 1O HCCIEAOBAHUIO (PU3UYECKUX SBJICHUM W IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu 3ToM  (OpMyIHpoOBaTh
npobaeMy/3agady ¥ rMIoTe3y yueOHOro SKCIepuMeHTa, coOupaTh yCTaHOBKY M3 IPEASI0KEHHOTO
000py10BaHus, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYIIECTBIISITh MNpSMble U KOCBEHHBbIE HM3MEpEHMs] (DU3MUECKUX BEJIWYUH, HPU ITOM
BbIOMpaTh ONTUMANbHBIN CHOCO0 H3MEPEHUs M MCIOJb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPELTHOCTEN U3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IMPSIMbBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBAaTh PE3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTHU
¢u3nyecKkux BEIWYMH B BHAE TaOMUI M TrpauKOB, JeiaThb BBIBOABI IO pe3yJbTaTam
WCCIIEJOBAHMSI,

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpH TMPOBEJCHUM HCCIENIOBaHMM B paMKax
y4eOHOr0 SKCIIEpUMEHTa, Y4eOHO-UCCIENOBATENIbCKOM M  TMPOEKTHOM JIEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pewmiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckol MOJENbI0, HCIOJIb3Ys
¢u3nyeckre 3aKOHbBI M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUMHBI M (OpPMYJbl, HEOOXOIWMble s €€ peleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKO BETHMUNHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOUYKY
paccyXIeHU ¢ ONOpPOi Ha 3y4EHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHHUS;



HCIIOJIb30BAaTh IPU PELLICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUIs TIOWCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUMU M NPEACTaBICHUS y4eOHOW W HaydHO-
HOMYJSIPHOM HH(POPMAITUH, TOJTyYEHHON U3 Pa3JINYHbIX HCTOYHUKOB, KpUTHUECKH aHATTM3UPOBATh
MOJIy4aeMyro HHPOPMAIHUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MacCHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YyUEHBIX-(H3UKOB B pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl OOeCTIeUeHUs
0€e301acHOCTH MpU O0paIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMU, Uil COXPaHEHUS
3/10pOBbs U COOIOAEHUSI HOPM KOJIOTMUECKOT0 TIOBEECHUS B OKPYKaIOLLEH CPEE;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
IpYONbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJIapPTHBIX CUTYalUsIX, aJIEKBATHO OLIEHMBATh BKJIAJl KaXJOI'0 M3 YYaCTHUKOB IpYIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbnsie  IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 brbmmorexa LIOK
' AAbL HAYH https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa LIOK
' © https://m.edso0.ru/7f41bf72
bubmmoteka IIOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 bubmoreia LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoteka [JOK
' TEOpPHH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bu6muotexa [JOK

@da30BbIE TIEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubnunoreka LIOK
4.1 1
UeKTpocTaTHica 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTossHHBIN 25IeKTpUYECKU TOK. TOKH 12 bubmuorexa [IOK
' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
MaruauTtHoe nosjie. DIeKTpOMarHUuTHasI bubnnorexa [HOK
11 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pa3znen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubmuorexa [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo0.ru/7f41c97c
Uroro no pazaeny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKH 6 Bu6miorexa LIOK

https://m.edsoo.ru/7f41c97c¢
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bubmuorexa [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 bubmmoreia LIOK
' P P https://m.edsoo.ru/7f41c97c
Utoro no pazneny 7
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE
bubmuoreka [JOK
61 Obobwaiouiee nosTopenie 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
N Koanvecrno yacos Nara D1eKTpoHHbIe HUPPOBLIE
Tema ypoxa Konrposbusie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3YYeHUs
padoThbI padoThbI pecypcnl
®duszrka — HayKa o MPUPOJE.
1 Hayunblie Meﬁ)(z{m H(I;SIfaIfHﬂ 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEer0 MUpPa
Ponb u MecTo pusuku B
OPMHUPOBAHUU COBPEMEHHOM
2 I(-il)a;HoI:Z KapTHUHBI hfnpa B 1 bubmroreia LIOK
. ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON NeATEIbHOCTH
Joen
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuoreka [{OK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubmuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1 bu6muoreka [JOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CcBOOOIHOTO MaIeHU https://m.edsoo.ru/ff0c39cc
Kpusonuneiinoe zLBmKerIe. Bumorexa 1IOK

7 JIBrmKeHMEe MaTEpUATIbHON TOUKHU 1

10 OKPY>KHOCTHU

https://m.edsoo.ru/ffOc3ada
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[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmorexa HOK
. https://m.edsoo.ru/ffOc3be8
otcyerta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [punnun
9 Cynepno3uiuu cuil. Bropoii 3akox bubmmoreka [JOK
HeroToHa 1151 MaTepuaibHOi https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tpernii 3akoH HproToHa 111 Bbu6moteka [JOK
MaTepUalIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUSI.
11 Cuna TSDKCCTI;I. [TepBas bubmmorexa LIOK
https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent
13 TpeHust. Cuiia COpoOTUBIICHUS PU bubmmnoreka HOK
JIBW)KEHUH TEJIA B )KUIKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
[TocTymarenbHOe U BpalaTeibHOE
BIDKEHHE a0COJIFOTHO TBEPIOTO
14 :ena. MOMEHT CHUJIBI. Hneqlz)ﬂcnnm. bubmmorexa LIOK
N https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPIOTO
Tena
NMitynsc MaTepralbHON TOYKH,
15 CHCTEMbI MaTEPUATIbHBIX TOYCK. bubnuotexa [JOK

Wmnynbe cuiibl. 3aKOH COXpaHEHUs
uMmnyiabca. PeaktTuBHOE NBUKCHME

https://m.edsoo.ru/ff0c43d6
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16

17

18

19

20

21

PabGoTa 1 MOIIHOCTB CHJIBL.
Kunernyeckas sneprus
MaTepuaibHOU Touku. Teopema 00
M3MEHEHUU KHHETUYECKOU
SHEPrUuu

[TorennmanesHas 3HEPrUsl.
[loTeHumanbHas F3HEPrus yupyro
ne(OpMUPOBAHHON MPYKUHBI.
[loTeHumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

[TorenumansHble 1
HEMOoTeHUUaIbHbIe cUiibl. CBA3b
paboThl HEMOTEHIUATBHBIX CHUJI C
M3MEHEHUEM MEXAHUYECKOU
SHEPIUH CUCTEMBI T€J. 3aKOH
COXPAaHEHHUSI MEXaHUYECKOM
SHEPruun

JlaGoparopHas paboTa
«HccnenoBanue cBsizu paboOTHI
CHUJIBbI C UBMEHEHUEM
MEXaHWYECKON PHEPTUH Teja Ha
MIpUMEPE PACTSHKEHUS PE3HHOBOTO
KTyTa»

KonTpomnpHas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUS B MEXAHHUKE)

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c4502

bubnuoreka [{OK
https://m.edsoo.ru/ff0c461a

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0c478c

bubnunotexa LIOK
https://m.edsoo.ru/ff0c4b74

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc2
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Teopuu. bpoyHOBCKOE ABM)KEHUE.

Hupdysus

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Monenu cTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI

23

24

Macca monekyn. KonnuectBo
BemectBa. [locTtostnHas ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u e€ U3MepeHue.
[IIxama remneparyp Llenscus

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEe KNHETUYECKOU
DHEPTUU JBHKCHHUS MOJIEKYJI.
YpaBHeHue Menpeneena-
Knaneipona

bubmmoreka IIOK
https://m.edsoo.ru/ffOc511e

27

28

29

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HMccnenoBanue 3aBUCUMOCTH
MEXy apaMeTpamMH COCTOSIHUSA
pa3pexKEeHHOro ra3a

I/I3OHpOI_ICCCBI B UACAJIbBHOM ra3c€ u
ux Fpa(bI/II-ICCKOC MNpeaACTaBJICHUC

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
CHocoO0bI €€ N3MEHEHMS.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

KonudectBo Temnots u paboTa.
BHyTpeHHSIsS SHEPTHsI
OJTHOATOMHOTO HJICAJIbHOT'O ra3a

31 Buasl Tenonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIOEMKOCTD
32 BerlecTBa. KoanuecTBo TEMIOTEI bu6nmorexa LIOK
npu Teruionepeaaye. AauadaTHbIl https://m.edsoo.ru/ff0c5c36
npoiiecc
33 IlepBblii 3aKOH TEPMOJIMHAMUKHU U bubnnoreka [JOK
€ro MPUMEHEHHUE K M30IpoIieccam https://m.edsoo.ru/ffOc5efc
Heob6patumocts mnpoiieccoB B
34 an/Ip(I))z[e. Bropoii I;aIIjOH bubmmorexa LIOK
https://m.edso0.ru/ff0c6230
TEPMOJUHAMUKHU
35 ITpunun nevicrBus u KII1/] bubmmoteka IIOK
TEIUTOBOW MAalluHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJoru4ecKkue npooIeMbl
TETJIOOHEPTETUKH
O606maromuit ypok
38 «MOJ‘II:KYJ'IISIIIpHaS}I’p ¢uzuka. OCHOBBI bubmmorexa LIOK
https://m.edso0.ru/ff0c6938
TEPMOJTMHAMUKI
KonTpomnpHas pabota mo Teme
39 «MOJ‘IpeKyJ'IHpHIa)H ¢uznka. OCHOBBI Bubmmorexa HOK
https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKI
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuorexa [IOK

Hcnapenue u kunenue

https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

AOCONOTHASA U OTHOCUTEIbHAS

41 BJIQYKHOCTH BO3/yxa. HachlmeHHbIH bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u
aMmop(HbIe Te1a. AHU30TPOIHS
42 CBOP'II)((ti’)I‘B KpUCTAJLJIOB. }KTsz[KHe bubmorexa HOK
https://m.edsoo0.ru/ff0c65f0
kpuctauibl. CoBpeMEHHBIE
MaTepHuabl
IInaBnenue u KpUCTaAIU3ALIUS.
43 VnenbHas TGHJII?)Ta HHaBHGII{lI/IH. buomiorexa LIOK
https://m.edso0.ru/ff0c6708
CyO6numarnus
44 YpaBHeHUE TEIIOBOTO OanaHca Bubmmorexa LIOK
https://m.edso0.ru/ff0c6820
DneKTpu3aus Tel.
45 SHeKTlleqeLclKHﬁ 3apsa. JIBa Buna bubmorexa HOK
https://m.edsoo.ru/ffOc6bcc
3JIEKTPUUYECKUX 3apS 0B
[TpoBOoAHUKH, AUIIEKTPUKHU U
46 MOJIYTIPOBOIHUKH. 3aKOH bubmuoteka [IOK
COXPaHEHUSI HIIEKTPUIECKOTO https://m.edsoo.ru/ffOc6bcc
3apsaa
BzaumopeiicTBue 3apsioB. 3aKoH
47 KyJIOHafITO‘—quHLII\;Ip " bubmorexa LIOK
. https://m.edsoo.ru/ff0c6ce4
ANEKTPUUECKUI 3aps]l
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IprHIMn cynepno3unun bu6muoreka [JOK

ANIEKTPUYECKUX NoJe. JInnun
HANPSKEHHOCTH

https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

49

Pabota cuit 37eKTpOCTaTHIECKOTO
nois. [Torennuan. PasHocTh
[IOTEHIMAIIOB

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOl[HI/IKI/I W JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IE)JICKTpI/I‘-IeCKaSI MpOHUIIACMOCTb

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7018

51

52

OnekrpoéMkocTs. Konnencatop

DNeKTPOEMKOCTH TJIOCKOTO
KOHJIEHCAaTOpa. JHEPTus
3apsHKEHHOT0 KOHJEHCAaTopa

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7126

bubnuoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnast pabota
"N3Mepenue 3J1eKTPOEMKOCTH
KOHJeHcaropa"

54

[IpyuHIHAI 1ENCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO
ammapara, CTpyHHOIro IIpUHTepa.
DneKTpocTaTUIeCcKast 3allnTa.
3a3eMyIeHHE SIEKTPONPUOOPOB

55

DIIEKTPUYECKUI TOK, YCIOBHS €TI0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cwia Toka. Hampsixenue.
Conpotusnenue. 3akon OMa jist
ydacTKa Lenu

56

ITocaemoBarensHOE,
napajieibHOe, CMEIIaHHOE
COCZIMHEHUE TPOBOHUKOB.
JlaboparopHas pabota «3ydenue

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

CMEIIaHHOTO COCIMHEHHUS
PE3UCTOPOB

57

58

Pabora u mouHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

3akoH Oma i1 MOJIHOU
(3aMKHYTOM) 3JIEKTPUUECKOH IIeTIH.
KopoTtkoe 3ambIkanue.
JlaGopaTtopHnast pabora
«M3mepenne J/1C uctounnka Toka
U €T0 BHYTPCHHETO
COTIPOTUBIICHUS»

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHask IPOBOAUMOCTb
TBEP/IBIX METAIJIOB. 3aBUCHMOCTb
COIIPOTHBIICHUS] METAJJIOB OT
TEMITePaTypPHI.
CBepXITpoBOIUMOCTh

60

61

62

DNEeKTPUUECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TonynpoBoaHUKH, UX
coOCTBeHHAas ¥ pUMECHast
npoBoauMocThk. CBoMCTBa p—N-
nepexona. [lonynpoBogHUKOBEIE
IPUOOPHI

DIIEKTPUUECKHUI TOK B paCTBOpax U
pacruiaBax 3JE€KTPOJIMTOB.
DIIEKTPOTUTHIECKAs JUCCOIIHAITHSI.
DIIEKTPOJIN3

bubmuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bubnmnoreka LIOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DIIEKTPUUYECKHI TOK B Ta3ax.

CaMOCTOSITeIIbHBIN U bub6nmoreka [IOK
63 . 1
HECaMOCTOSITEbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. [lna3zma
DJeKTpudecKre mpudopsl U
YCTPOMCTBA U UX MPAKTUYECKOE bubmmoreka [JOK
64 1
npuMeHenne. [IpaBuiia TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
65 O06o0marmuii ypok 1 bubmmorexa [JOK
«DNEKTPOAMHAMHKA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme
66 «Qnekrpocraruka. [locrosHHbIN 1 bubnnorexa [JOK
SIIEKTPHUYCCKHit TOK. TokH B https://m.edsoo.ru/ff0c8a8a
PA3TUYHBIX CpElIax»
PesepBHblil ypok. KonTponabHas
67 pa6or")ra o Tlejle ’ 1 bubmrorexa LIOK
https://m.edsoo.ru/ff0c8c56
"OnexTpoauHamuka'
68 PesepBHblit ypok. O0oOmaromuit 1 bubmuoteka [IOK
ypok no Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[MTPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububsie IIpakTHueckue e — o0pasoBare/ibHbIE
padoThI padoThI pecypcel
ITocTossHHBIC MATHUTHI U UX
B3aUMOJieicTBHE. MarHUTHOE
1 noJe. BI;KTOp MarHUTHOM 1 Bubmmorexa IOK
. https://m.edsoo.ru/ff0c9778
UHAYKIUA. JIMHAA MarHATHOM
WHIYKIAH
MarsuTHoOe 1oJie TPOBOTHUKA C
5 TokoM. OnbIT Dpcrena. 1 bu6nmorexa LIOK
B3aumoeicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas padora «M3yueHue
3 MarHIETHolso HOE}I KaTymKI/Iy: 1 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBMEe MarHUTHOTO IIOJIS Ha
MPOBOAHMK ¢ TOKOM. Cuna
4 Awmmnepa. JlabopaTtopHas pabora 1 1 bubmuorexa [IOK
«HccmenoBanue qelCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)
JleficTBHEe MarHUTHOTO II0JIS Ha
5 JBUKYITYIOCS 3apsKEHHYIO 1 bubnuoreka [{OK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cunel JlopeHia
6 DNEeKTpOMAarHUTHAST WHTYKIIHSL. 1
IToTok BEKTOpa MarHUTHOMN



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuu. J/1C unaykuun. 3akoH
AJNIEKTPOMArHUTHON MHTYKIIHH
®dapajes

JlaboparopHas paboTa
«HccnenoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NHnykTtuBHOCTG. SIBIICHUE
camounaykiuu. J/C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTI'O TOJISl KaTyLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U UX
IPUMEHEHUE: IOCTOSITHHbIE
MarHMThl, 3J1€KTPOMArHUThI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHbBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0matomuii ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
AHIYKLHASD

KonTponpHas pabota mo Teme
«MaruuTHOE 10JI€e.
BHGKTpOMaFHI/ITHaﬂ HUHAYKOUA

CBOOOIHBIE MEXaHNYECKHE
konebanus. ['apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bubmmoreka IIOK
https://m.edsoo.ru/ffOcab82

bubnuoreka [{OK
https://m.edsoo.ru/ff0cad58

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

16

17

18

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajblX KoJIeOaHu rpy3a
Ha HUTH OT JUTMHBI HUTH U MaCcChI
rpy3a»

KonebarenbHbIi KOHTYP.
CB0OOTHBIE AIIEKTPOMAarHUTHBIC
KOJICOaHUsI B HICATbHOM
K0JIe0aTeIbHOM KOHTYpE.
AHaIOrHst MEXy MEXaHHYCCKUMHU
H DJICKTPOMArHMTHBIMU
KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHUs DHEPTUH B UICAIBHOM
K0JIeOaTeIbHOM KOHTYpe

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. Beinyx/1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

IlepemeHHBIH TOK.
CuHyconaibHbII IepeMEHHBIN
TOK. MOIIIHOCTB ITEPEMEHHOT0
TOKa. AMIUIUTYTHOE U
JIEHCTBYIOLIEE 3HAYEHHUE CHUJIIbI
TOKA W HaIIpSKEHUS

Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPIUU

bubnuoreka [IOK
https://m.edsoo.ru/ffO0ch820

bubnmorexa LIOK
https://m.edsoo.ru/ffOch9c4

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbhb86

bubnunorexa LIOK
https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

YCTpOUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE DIEKTPUYECKOIO
3BOHKA, F€HEepaTopa NepeMEHHOTO
TOKA, JINHUH 3JIEKTpolepead

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOCTBE NIEKTPOIHEPIUU.
KynbTypa ncnonb3oBanus
JJIEKTPOIHEPTHUH B MTOBCEIHEBHOM
KHU3HU

21

Mexannaeckue BOJIHBI, YCJIOBUA
pacnpocrtpanenus. [lepuog.
CKopocTh pacupocTpaHEeHUs U
JuinHa BONHEL. [lonepeynsie u
MIPOJI0JIbHBIE BOJHBI

bubnuoreka [{OK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricora Tona. TemOp 3Byka

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcccOc

23

24

25

DJIEKTPOMAarHUTHBIE BOJIHBI, UX
cBoiicTBa 1 ckopocTk. [kama
SJICKTPOMArHuTHBIX BOJIH
[IpuHUUMnBI paIUOCBS3U U
TeneBuaeHus. Pazsurue cpeacts
cBs3u. Pagnonokamus

KonTtponbHas padora «Konebanus
Y BOJIHBI»

bubmmoteka IIOK
https://m.edsoo.ru/ffOccfe0

bubnunorexa LIOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssmonuHeitHOe
pacrpocTpaHeHHe CBETa B
OAHOPOJHOM cpene. ToueuHblid
HMCTOYHUK cBeTa. JIyd cBera

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBeTa. 3aKOHbI

27 oTpakenus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomiuenue ceera. IlonHoe
28 BHYTPEHHEE OTpaKCHUE. Bu6muoteka [JOK
[IpenenbHbIi yroj MoJHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKEHUS
JlaboparopHas paboTa
29 ((I/I?,MIG):peHI:/IC H(i(aSaTCJUI Bubmmorexa IOK
https://m.edsoo.ru/ff0cd67a
MPEJIOMIICHUS CTEKIIA»
JIunzsl. [locTpoenne
30 n3o0paxenwuii B muH3e. opmyia bubnnorexa [JOK
TOHKOH JINH3bI. YBEIUYCHUE https://m.edsoo.ru/ffOcddle
JIUH3BI
JlaGoparopHas paboTa
31 «HMccnenoBanue CBOMCTB
M300paXKeHH B TUH3aX)
Hucnepcus cera. CroxxXHbIN
39 cocraB Oenoro ceTa. L[Ber.
JlaGopartopHas paboTa
«Habnronenne qucnepcuu CBeTay
WNHuTtepdepennus ceera.
33 I[I/I(I)p}:iull)/lﬂ (]:lBeTa. bubamoreta LIOK
; https://m.edsoo.ru/ff0ced22
Judpaxkiuonnas pemeérka
34 ITonepedyHOCTh CBETOBBIX BOJIH. bu6muoreka [JOK

[Tonsipuzanus ceera

https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

OnTuueckue mpuOOPs U

35 YCTPONCTBA U YCIIOBHSI X
0e301acHOTO IPUMEHEHUS
['paHuUIBI MPUMEHUMOCTH
36 KJIACCUYECKOU MEXaHUKH. bubnuorexa [{OK
[MocTynatsl crieluanbHON TCOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTEIHLHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHHE brbmmorexa LIOK
https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKPAIICHHUE JITTUHBI
DHeprus u UMIYJbC
38 peIATUBUCTCKOM YacTullbl. CBs3b bu6nmorexa LIOK
MaccChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KoHTtponbHas padora «OnrTuka.
39 OCHOI;LI cneulfaanoﬁ TEOPUH bubmorexa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIIbHOCTH
40 ®oronsl. Popmyia I1nanka. bubmuoreka [IOK
DHeprus 1 UMITysIsC HoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIEA0BAHUE
41 q)OTEa(bq)eKTa. OHIjTI)I A.T. bubmorexa LIOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portorpdexra. YpaBHeHHE
42 SﬁHmTegﬁa nnqs)[(b(boma(b;ema. bubmorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potoaddexra
JlaBnenue cBeta. ONBITHI H; H. BuGmiorexa 1IOK
43 JleGeneBa. XMMHUYECKOE JICHCTBUE

CBCTa

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHUE:!

44 dboTosneMeHT, GOTOIATIUHK,
coJiHe4Has OaTapesi, CBETOIUOT

45 Pemenne 3amad mo Teme bubnunorexa LIOK
«DJIEMCHTBI KBAHTOBOW OTITHKI) https://m.edsoo.ru/ff0d0302
Monens atoma TomMcona. OTBITE

46 Pesepdopna o paccesauro o- bubmmoreka [JOK
yactuil. [InanerapHas Mozesb https://m.edsoo.ru/ff0d091a
aToMa

bubmuoreka [{OK

47 Hocrynarer bopa https://m.edsoo.ru/ffOdOafa
W3nyueHue u noriouieHue
($bOTOHOB MpH Mepexojie aToma ¢ bubnnorexa [JOK

48
OJTHOTO YPOBHSI SHEPTHH Ha https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl criekTpos
BoutHOBBIE CBOMCTBA YAaCTHII.

Bounsl ne bporis.
49 Kopnyciynﬂl;Ho-BonHOBoﬁ Bubmmorexa IOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE U
BBIHYICHHOE H3TyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnmnoreka [JOK
OTIpEe/ICNIEHUI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO U3TYICHHUS
CgoiicTBa anbda-, 6eTa-, raMma-

51 u3nydyeHus. Bousaue

PalIrOaKTUBHOCTH Ha )KUBbIE
OpraHU3MBbl



https://m.edsoo.ru/ff0d0302
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

52

OTkppITHE IPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacma.
DJIEKTPOHHBIN Y TO3UTPOHHBIN
Oera-pacnaj. ['amma-u3inydyeHue

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B S/IpE.
S nepHble peakuuu. AnepHbli
peakrtop. [Ipo0iemsl,
IIEPCIIEKTUBBI, IKOJIOTUYECKUE
ACIIEKTBI AIEPHON IHEPIETUKHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

55

56

DJIeMEHTapHbIE YaCTHUIIBI.
OtkpeiTHE TO3UTpOHA. MeTo b1
HAOJIO/ICHUS ¥ PETUCTPAINH
31eMeHTapHbIX yacTtull. Kpyrublii
cron «DyH/1TaMEeHTaJIbHbIE
B3aUMOJIeUCTBUsL. ENMHCTBO
(bu3nyecKoil KapTUHBI MUPa»

Bup 38é3aH0r0 HEOA. Co3Be3 M,
SIpKUE 3BE3/IbI, IJIAHETHI, KX
BuaMMOe ABKeHne. ConHeyHas
crucTrema

Comnure. ComHeuHass aKTUBHOCTb.
Ucrounuk suepruu ConHua u
3BE3N

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

3BE31IBI, NX OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IBI TTIAaBHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
cTpoenue 3BE311. CoBpeMEHHbIE
MIPEJICTABICHUSI O TIPOUCXO0XKICHUU
u 3Bomorun CoaHIa U 3BE3]



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

58

59

Muneunsiii [Iyte — Hama
lNanakTtuka. [lonoxenue u
nemwxenne Comnna B ['amakTuke.
INanaktuku. YEpHbIE IBIPHI B sSApax
rajlakTHK

Bcenennas. Paz0eranue rajiakTuk.
Teopust bonbioro B3pbIBa.
PenukToBO€ U3iydyeHue.
MertaranakTuka

60

Hepemennsie mpodiembl
ACTPOHOMHH

61

62

63

64

65

KonTponbhas pabota «1eMeHThI
ACTPOHOMHUU U aCTPOPUIUKI»

Ob6o6maromuit ypok. Ponb puzuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ATUYECKOH cdepax AesITeTbHOCTH
YeIoBeKa

Ob6o6maromuit ypok. Pois n
MecTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

Ob6o6maromuit ypok. Posb
¢du3nveckoil Teopun B
(opMHpOBaHUY MPEICTABICHUH O
¢du3nueckoil kapTHHE MUpa
O6o06matomuii ypok. Mecto

¢u3nUecKoil KapTHHBI MUpPA B
o011eM psiTy COBPEMEHHBIX




€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUNA O IPUPOIE

66

67

68

PesepBHbIil ypok. MaruutHoe
nosie. DJIEKTpOMarHuTHas
WHIYKIHS

Pe3epBHblii ypok. OnTuka.
OCHOBBI crIelIUAIBHON TEOPUHU
OTHOCUTEJIbHOCTH

Pesepnbnlii ypok. KBantoBas
¢buznka. DneMeHThl aCTPOHOMUHU U
acTpou3uku

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

1) ®usuka, 10 knacce/ Mskures I'.5., Byxosues b.b., Corckuit H.H. mox penakuueit
[TapdentbeBoit H.A., Akiimoneproe o6miectBo «M3aarenbcetBo «IIpocBemienuey;
2) ®uswka, 11 kiace/ Mskumies I'.J1., byxosues b.b., Hapyrun B.M. nox penakiueit
[TapdentbeBoit H.A., AkiinonepHoe obmiectBo «M3aatenbeTBo «IIpocBemieHue.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1) ®usuka. [Toypounsie pazpadorku. 10 kimacc. Caypos H0.A.;

2) ®usuka. unaktuyeckue marepuansl. 10 kimace. A.E. Mapon, E.A. Mapos;

3) ®usuka. 10 kmacc. CamocrtostenbHble W KOHTpodbHble padotel. E.C. Eprorkun, C.I.
EproTkuna;

4) dusuka. [Toypounsie pazpadborku. 11 kmacc. Caypos 10.A.;

5) ®usuka. JInnaktuyeckue matepuansl. 11 kimace. A.E. Mapon, E.A. Mapos;

6) ®usuka. 11 knacc. TemaTuyeckrue KOHTPOIbHBIE U caMOcTOsiTeNbHBIE padoThl. O.U. I'poMiieBa;
7) ®usuka. 3agaunuk. 10-11 kmaccel. ABTopsl: PeiMkeBuu A.IL;

8) dusuka. 3agaunuk. 10-11 knacesl. ABTopsl: CrenanoBa I'.H., Ctrenanosa

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru — emuHast kosuieKIuUs MUAPOBBIX 00pa30BATEIBHBIX PECYPCOB
http://fcior.edu.ru — penepanbHbIit IeHTP HHOOPMAITHOHHO-00PAa30BaTEIBLHBIX PECYPCOB
wWww.fipi.ru — dbemepaabHbIi HHCTUTYT MEIArOrMYSCKUX U3MEPEHHMA

https://ege.sdamgia.ru — moaroroska Kk ET'D

https://vpr.sdamgia.ru — mogroroska x BITP



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fipi.ru/
https://ege.sdamgia.ru/
https://vpr.sdamgia.ru/
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