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HOACHUTEJIBHASA 3AIITMCKA

Pabouast mporpamma cocraBneHa Ha ocHoBe TpeOoBanuii ®I'OC COO k pesynbratam
ocsoeHusi OOIT COO MAOY COUI Ne 9, ¢ yueTom nporpamm, BKIFOYEHHBIX B €€ CTPYKTYpY, B
TOM 4YHCJIE Ha OCHOBE XapaKTEPUCTUKU IUIAHUPYEMBIX PE3YJIbTaTOB JYyXOBHO-HPaBCTBEHHOTO
pa3BUTHSA, BOCHUTAHMUS M COLHUANIM3AIMKM OOYy4arOUIMXCs, MPEJICTaBICHHBIX B (eaepaibHOn
paboueil mporpamMMe BocnuTaHud. [Iporpamma coctaBiieHa Ha OCHOBE (heepajbHOrO CepBHCA
«Koncrpykrop pabounx mnporpamm mo ydebubiM mpeameram» u @OIl COO u koHuenuuu
npenogaBaHus yueOHoro npeamera «Pusnka» B 00pa3oBaTeNIbHbIX opraHu3anusax Poccuiickoit
®Denepallny, pearn3yonuX OCHOBHBIE 00pa3oBaTeIbHbIE TPOTPAMMBI.

CopnepxaHue nporpaMMbl 1o (PU3MKE HaIpaBI€HO Ha (OPMUPOBAHHUE ECTECTBEHHO-
HAy4YyHOU KapTuHBI Mupa oOyuatoumuxcs 10—11 kmaccoB npu oOyueHuu ux usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K 1IaHUPYyEeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpelIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allid MEXKIIPEIMETHBIX
CBs3el (PU3MKM C E€CTECTBEHHO-HAayYHBIMH YyueOHBIMU MpeaMeTramMu. B Hell ompepenstorcs
OCHOBHbBIE 111 M3Yy4eHHUs (U3MKU Ha YPOBHE CpeIHEro obiiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3yabTaThl OCBOEGHHS Kypca (HU3UKU: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHbIe (Ha
06a30BOM ypOBHE).

[Tporpamma 1o ¢pu3nKe BKIOYAET:

® [UIaHUPYEMbIE PE3YNbTAaThl OCBOCHUS Kypca (QU3UKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YIbTAThI IO roJ1aM O0yUEHUs;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3uka» mo rogaM o0yyeHHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIUN JJis €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XumHel, ouonoruel, usmueckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M Ppa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHaJoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. MzyueHnue pU3uKu BHOCUT OCHOBHOU BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 MO3HAHUS TPU BBITIOJHEHUH UMHU Y4EOHBIX HCCIeI0BaHUM.

B ocHOBY Kkypca (hu3uKH 17151 yPOBHS cpelHEro o01iero oopa3oBaHus MOJIOKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBJISIETCS JOTMUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hUBUKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEll MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
¢usnueckux Teopwil. Bemymum B Kypce sBisercss (OpPMHpPOBAHHME TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€puH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanusanus mnpeanoiaraeT MUCIoJIb30BaHHE T'yMaHUTapHOTO
noTeHuuana GU3n4ecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HPAaBCTBEHHBIMU U 3KOJIOTMYECKHUMHU ITPoOIeMaMu.



Hoes npuknaonou nanpasnennocmu. Kypc pusnku npenmnosaraet 3HakOMCTBO C ITHPOKUM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTMYECKUX NPHIIOKEHUH N3yU4EHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TOCPEICTBOM BBEICHHS JIIEMEHTOB COJEPIKAHMS,
HNOCBALIEHHBIX 3KOJIOI'MYECKMM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYX IeHUs MPoOIeM pallMOHAIBHOTO MPUPOJIOTIOIE30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHA Ha ypOBHE CpeaHEro o0mero oOpa3oBaHUS
ABIISIOTCS  (pu3ndeckue Teopuu ((HOopMHUpPOBaHHE MPEIACTABICHUA O CTPYKType IOCTPOCHUS
¢usuueckoil TeopuH, poiaM (YHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTH TEOPHH, Uil ONUCAHHs €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOX0/ B Kypce (DU3UKU pealn3yeTcs MPEexXIe BCEro 3a CuéT
OpraHu3aIly SKCIIEPUMEHTAILHON JEeSTeIbHOCTH oOydaronuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIB30BAaHUE CHCTEMbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
1abopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PHU3UKE OOBEAMHCHBI B OOIIMIA CITMCOK
YUEHHUYECKUX NPAaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
NPOBOJIUMBIX JJIsl KOHTPOJISI M OLEHKH, OCYIIECTBIISICTCS yYacTHUKaMHU 0Opa30BaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHUs 3aBUCHUMOCTEH (PU3MUECKUX BEJIIMYMH M TIOCTAaHOBKY OIIBITOB IO IPOBEpKE
NPEIO’KEHHBIX THITOTE3.

Bosnbiioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISFOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJISIOIINE NPUMEHSTh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJJHOTO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS W3 Pa3HBIX pa3ienoB. s KayeCTBEHHBIX 3a7ad MPHOPUTETOM
ABIISIIOTCSL 3aJaHMs Ha OOBSICHEHHE MpOTeKaHWs (U3MYECKUX SBICHUH M TPOLIECCOB B
OKpY’KaloIIel Ku3HHU, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbIi ypOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3KKH T0JKHO OBITH HEOOXOMMOE J1a00paTOpHOE 00OPYAOBAHUE IS BHIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (HU3UKE YYEHHUECKHUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MUHHMAaJIHHON JOCTATOYHOCTH M OOECHEUMBACT TMIOCTAHOBKY TEPEUNCIICHHBIX B MPOTpaMMe T10
¢u3uKe KIIOUEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHECHHIA.

JlaGopaTtopHoe 00OpYyZOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOeCTeuMBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOpHOro OOOpYAOBaHUS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU TIEJISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYalOUMXCAd K HAyYHOMY HW3YYEHUIO

IPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
e Dpa3BUTHE MPEJCTABICHUH O HAy4yHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOLUM SIBJICHUSIM;



dbopMUpOBaHKE HAYYHOTO MHUPOBO33PECHUS KAaK PE3yNbTaTa U3YYCHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dopmupoBaHnEe YMEHHI OOBSCHATD SBJICHUS C UCIIOIB30BAaHUEM (PU3NUECKUX 3HAHUN U
HAy4YHBIX JI0Ka3aTEJIbCTB;

dbopMupoBaHUE MPEACTAaBICHUN O POJIM (GUMKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHnne 3TUX Iesell o0ecreynBaeTcsl PEUICHHEM CIEAYIOMMX 337ad B IpoIecce
U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o0uiero o0pa3oBaHus:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3UUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYCCKUE 3HAHWUS I OOBSICHCHHS
GU3HYECKUX SBJICHUA B TIPUPOJE W IS NPUHATHS TPAKTHUYSCKUX PEIICHUH B
MIOBCEIHCBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pa3IMyHBIX 337ad C SBHO 3aJaHHON (u3mueckon
MOJIENBIO, 3a7ad, TOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE CO3JaHue (HU3UUYECKOMH
MOJICIN, aJICKBATHON YCIIOBHUSM 3aJ1a4H;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUSI HA OKPYXKAIOIIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHHPOBAHUS W TPOBEACHHS (DU3MUCCKHUX
OKCIIEPUMEHTOB, aHAM3a W  HWHTEpIpeTanud  WHOOPMALWU,  ONPEACICHUSI
JIOCTOBEPHOCTH IMOJYYCHHOTO PE3yJIbTaTa;

CO3JIaHUe YCJIOBUH JJIsl Pa3BUTHSI YMEHUH MPOEKTHO-UCCIIET0BATEIBCKOM, TBOPUECKON
JESTSIILHOCTH.

Ha usyuenue ¢usuku (0a30BBI YypOBEHb) Ha YpPOBHE CpelHEro oouiero oOpa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

Nudopmanusa o0 obecnieyeHuM mnporpaMmbl y4YeOHHKaMu IHpeacTaBieHa B Peectpe,

pPa3MEIIEHHOM HE CalTe MIKOJIBI.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupoje. Hayunele MeToasl MO3HaHUSA OKpyXkaromero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B IIPOIIECCE MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue (usnueckux siBjaeHuid U npoueccoB. Hayunbsle runores3sl. dusnueckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.
Ponp m mecro ¢u3uku B (HOpMUPOBAHMM COBPEMEHHOM HaydyHOW KapTUHBI MHUpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AHasiorossle ¥ IU(POBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka



Mexanuueckoe aABMKEHHE. (OTHOCHUTENBHOCTh MEXAHMUYECKOTo ABMKEHMs. Cucrema
otcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpPEAHSsI CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepUalIbHOM TOUYKH, UX MPOEKIMH HA OCU CHUCTeMbl KoopAuHaT. CloXKeHHe NnepeMelieHul U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMOJIMHEIHOe NBHKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U NIEPEMELICHUS MAaTEPUAIBHON TOYKU OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneriHoe nBukeHue. J[[BH>KEHHME MATEpHAIBHOM TOYKM II0 OKPYKHOCTH C
MIOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHas CKOpocThb. llepuon u
yacToTra oOpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHUE: CHUIOMETp, JBH)KCHHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE IEpEIadH.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, UIUTFOCTPALMS KHUHEMATHYECKUX XapaKTEPUCTUK JBHUKEHHUS.

[TpeoOpazoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue npmxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepeHune yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue cCkOpocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmuvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIbIO OMPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccenenoBanue  COOTHOWIEHMST  MEXKJIYy — MYTAMHM,  INPONMACHHBIMM  TEJIOM 34
IIOCJIEZI0OBATENIbHBIE PABHBIE IPOMEXKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBW)XXECHHH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3y4eHne ABMKEHUS IIapUKa B BSI3KOM JKUJIKOCTH.

W3yueHnue ABMKEHUS Tea, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmies. [1epBoiit 3akoH HeroToHa. MIHEpuManbHbIe CUCTEMBI
OTCU€Ta.

Macca Tena. Cwma. Ilpunnun cynepriosunmu cuil. Bropoit 3akon HproTona st
MaTepuaibHOU ToukU. Tperuit 3akoH HproTOHA 111 MaT€pUATIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

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

Tpenune. Buapl Tpenust (mokosi, ckoybkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koapduuument tpenus. Cuna conpoTUBIeHUS
IIPU JBUKEHHUH Tela B KUAKOCTU WM rase.

[TocTynaTensHOE M BpalllaTelIbHOE ABM)KEHHE a0COIIOTHO TBEPJOTO TeNa.

MOMEHT CuJIBl OTHOCUTENIBHO OCH BpamieHus. Ilnedo cunel. YcnoBus paBHOBECHs
TBEPIOTO TEJA.

TexHuueckue YCTpPONCTBA M MpPAKTUUYECKOE NPHUMEHEHUE: MOJIIMITHUKY, JIBUKEHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiEeHNE NHEPLMH.

CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon Herorona.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AeQOopMaIiii.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U MTaJICHUN.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.



VYcnoBus paBHOBecUs TBEPAOTo Tesia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne ABMKeHUs OpycKa 10 HAKJIIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclIOBUM paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonvl coxXpanenus 6 MexaHuke

Hmnynbe MatepuanbHOR TOUKH (Tena), CUCTEMbl MaTepHalbHbIX ToYeK. Mmmynbe cumbl u
M3MEHEHUE UMITyJbca Teja. 3aKOH COXPaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora criisl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOH TOUKU. Teopema 00 M3MEHEHMHM KHHETHYECKOMH
JHEPrUu.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMAIbHBIE CUJbl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHueCKne yCTpONCTBA U IPAKTHUYECKOE MPUMEHEHHUE: BOLOMET, KONED, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[Tepexon moTeHLIMATBHON YHEPTHUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHrne aOCOMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbl C M3MEHEHHEM MEXaHMYECKOM SHEpruu Teja Ha
IIPUMEPE PACTHKEHUS PE3UHOBOIO JKI'yTa.

Paznes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnoebl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETHYECKON TEOPUHU U MX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwxkenue. Qudbdys3us. Xapaktep IBIKEHHS € B3aUMOJCHCTBUS YaCTHIL
BelecTBa. Mojenu CTPOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBONCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojenend. Macca u pasMmepbl moisiekyn. KonmuecTBo BemiecTsa.
[TocTostnHas ABorapo.

TemmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopenbp uneanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYISPHO-KUHETUYECKOM TEOpUU
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHYeCKOH SHepruu
TEIJIOBOTO JIBMKeHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
Vpasuenue MenneneeBa—Kimaneiipona. 3akon [anproHa. M3omponeccsl B MACaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe npeacTaBieHne H30MPOLECCOB: U30TepMa,
n30x0pa, n3obapa.

TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, OKa3bIBAIONIME ITUCKPETHOE CTPOCHHE BemiecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYEeCKUX COCTMHECHUH.

OmnbITh! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUS.

Mogens onbita IITepna.

OnBbIThL, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOECHCTBHUS.



Monens, WIUTIOCTPUPYIOLIAs IPUPOLY JABICHMS ra3a Ha CTEHKH COCY/a.

OnBIThL, MJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe Ha OCHOBE M3MEpeHUU 00BbEMa
KOMHATBhI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMETpaMU COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cuctemMa. BHYTpeHHsIs1 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! €€ uzmeHeHus. KonnduectBo TemioTsl U padbora. BHyTpeHHss 3HEprus 0lHOATOMHOTO
UJeaNbHOro ra3a. Bupl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEII0EMKOCTH BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIUIONEpe1ade.

[Tonstue o0 anuabatHom mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. [Ipumenenue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTs mpoieccoB B IpUpO/IE.

TemuioBele MamuHbL. [IpuHIUIIBL JefCTBUS TEMI0OBbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeruioBbIX MamuHax. Koaddunuent nonesnoro aeiictBus terwioBoit Mammabl. [{ukn Kapao u
ero Ko3((UIMEHT MOJIE3HOTO NEHCTBHS. JKOIOTUIECKHE TPOOIEMbI TEIIOIHEPTETHKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JBUraTellb BHYTPEHHETO
CropaHusi, OBITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEpruu Tejla IMpU COBEPLICHUH pPAaOOTHI: BbUIET NPOOKHU U3
OyTBUIKM TOJ ACMCTBHEM CKATOro BO3/yXa, HarpeBaHue >Qupa B JIATYHHOH TpyOKe MyTEM
TpeHUsl (BUCOIEMOHCTPALIHS).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIepaTypsl) Tela npu Tersionepeaaye.

OnbIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsi BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTeIsl.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u KouaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHAsS U
OTHOCHUTEJIbHAS BIIAXXHOCTH BO31ayxa. HackimeHHbIN nap. Y aenpHas TErioTa mapooopa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT JABJICHMS.

TBépnoe Teno. Kpucrammuyueckue u amopdHbie Teja. AHM30TPOINHUS CBOUCTB KPUCTAIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. [lnaBneHne u kpucrtamnusanus. Y aenpHas
TeruioTa miasieHus. Cyonumanus.

YpaBHeHHUE TEII0BOro OagaHca.

TexHuuyeckue ycTpoHCTBa W MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KaJIODUMETP, TEXHOJOTUU  IIOJIYyYEHHS COBPEMEHHBIX MAaTEpHUajoB, B TOM  4YHCIE
HAaHOMAaTepHaJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne npyu NoHW>KEHHOM JIaBICHHH.

CriocoOb1 U3MEpEeHUs BIAKHOCTH.

Habmionenne HarpeBaHus U IUIaBJICHHUS KPUCTAJUIMYECKOTO BELECTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3yXa.

Pasznea 4. duekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa



OnekTpuzanusi Tell. OJEKTpUYeCKUid 3apsna. JIBa Buga dSIEKTPUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUBJIEKTPUKH U ITOJTYIPOBOJIHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsa.

BszaumoneiictBue 3apsmoB.  3akoH  Kynona. ToueuHslii  3nekTpUyecKud — 3apsia.
Onektpuueckoe mnojae. Hampsx€éHHocTh 3nekTpuyeckoro mnois. [lpuHnun cynepnosuuuu
NEKTPUYECKUX MOJIeH. JINHNKM HANPs)KEHHOCTHU IEKTPUYECKOTO MMOJIA.

PabGora cun oanekrpocrarmyeckoro mods. Ilorenuman. Pa3HOCTH NOTEHIMANOB.
[TpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{UaaeKTpuueckas NpOHULAEMOCTb.

OnekTpoéMkocTb. KonzaeHcarop. DnIeKTpoEMKOCTh IUIOCKOIO KOHJEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHuueckue yCTpoMCTBa M MPAKTHUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHUE D3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

VYeTpoiicTBO U MPUHLUI AEHCTBUS SJIEKTPOMETPA.

B3aumopeiicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIL.

[TpoBOAHMKH B 3JIEKTPOCTATHUECKOM TOJIE.

DJIeKTpOCTaTUYECKas 3allMTa.

JIM3IeKTpUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PAcCTOSHUSA MEX1Y HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3mepeHue 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku 6 pa3iuunvix cpeoax

DNIEKTPUUYECKUI TOK. Y CIOBUSL CYIIECTBOBAHHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKa.
Cwuiia Toka. [ToCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma a1 ydacTka 1enu.

DneKTpuuecKoe COIIPOTHBIICHHE. VY nensHOe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapalIeNbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota anexkTpuueckoro Toka. 3akoH [xoyms—JIeHa. MOMHOCTD 3JEKTPUIECKOTO TOKa.

DNEKTPOABUKYIAs CHJIAa U BHYTPEHHEE COPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) ayiekTpudeckoit nemnu. KopoTkoe 3aMbikaHue.

DNIEKTPOHHAs TPOBOAUMOCTb TBEPIBIX METAIOB. 3aBUCUMOCThH COMPOTUBIICHHS] METAILJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJNIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—n-nepexoaa. [lonynpoBoJHUKOBBIE TPHOOPHI.

DONeKTpUYecKUii TOK B PacTBOpax M pacijiaBax »3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
JUcCOLUalus. DINEKTPOIIN3.

DJIEKTpUYECKHM TOK B razax. CaMOCTOATENBHBIM M HECAMOCTOSTENBHBIN pa3pax. MomaHus.
I1na3ma.

TexHuuyeckue yCTpoilcTBa W TpPaKTUYECKOE NPUMEHEHHE: aMmIepMeTp, BOJIBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTPOHATPEBATENbHBIE MPUOOPHI, DIEKTPOOCBETHTEIHHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

H3mepenue cuiibl TOKa U HAPsHKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IJIOLIAIA
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMenraHHoe COeTMHEHUE TPOBOJHUKOB.



[Ipsmoe u3MepeHHe 3IeKTPOABWXKYIIEeH cuibl. KopoTkoe 3aMblKaHHE TalbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOIUTOB.

HckpoBo# paspsg v IPOBOAMMOCTb BO3AYXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMeIaHHOI0 COEAMHEHHS PE3UCTOPOB.

W3mepenue 3IEKTPOABWKYIIEW CHJIBI HCTOYHMKA TOKAa M €ro  BHYTPEHHETO
COIIPOTHUBIICHUS.

Hab6monenue anexrpoinusa.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocylecTBIseTCS € Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nouwsimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3MUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
9KCHEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMBl ypaBHEHH, JHWHEWHas ¢QyHKOus, mapabona,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX MPOCKIWU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonocus: Mexanndeckoe IBMKEHHE B )KMBOM Ipupoje, Audpdy3us, 0cMOC, TEMI000MeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIau, TEMJIOBOE PABHOBECHE), DJIEKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEI, JKUAKOCTEH M Ta30B, DIIEKTPHUYECKHE
CBOMWCTBA METAIJIOB, AJIEKTPOJIUTHYECKAs AUCCOLIMAIINS, TaJIbBAaHHUKA.

Teoepaghus: BIaxXHOCTH BO3IlyXa, BETPHI, OapoMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUH C UCIOIBb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, HCIOJIh30BAHWE 3aKOHA COXPAHEHHWs HMITYJbca B TEXHHUKE (pakera,
BOJOMET M JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TOYUYEHHs] COBPEMEHHBIX MaTE€pPHUaioB, B TOM YHCIIE
HaHOMAaTepHaJioB, W  HAHOTEXHOJOIWHU,  OJEKTpOCTATHUYECKas  3alluTa,  3a3eMIICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEP, AJIEKTPOHATrpEeBATENbHBIE IPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

[locTostHHble MarHuThl. B3auMopeiicTBME NOCTOSAHHBIX MAarHUTOB. MarHutHoe TmoJe.
BekTop marauTHON MHAYKIMH. [I[pyHIMN Cyrieprno3nuy MarHUTHBIX NOJIEH. JIMHNKM MarHUTHON
uHaykuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1moJie MPOBOAHMKA C TOKOM. KapTuHa NWMHMNA WHAYKIMH MarHUTHOTO MOJS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHMKEHHE 3apsiyKEHHOW 4YacTUIlbl B
OJTHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.



SIBneHne DNEKTpOMAarHUTHOM MHAYKUMH. [IOTOK BekTOpa MarHUTHOM MHIYKLHH.
DNEeKTPOABMKYLIAS CHJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHuTHON MHAyKuuu dapanes.

BuxpeBoe anexkTpuyeckoe Imoiie. DIEKTPOABMKYILAs CHUJa HHIAYKUUU B IPOBOJHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NuayKkTHBHOCTB. SIBICHME CAMOMHIYKIMHU. DJIEKTPOJABHKYILAS CHUJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

TexHudyeckue yCTpOWCTBA M IIPAKTUYECKOE IIPUMEHEHUE: IIOCTOSIHHBIE MAarHWThI,
3JIEKTPOMArHUTBI, JIEKTPOABUIaTENb, YCKOPUTEIIN MIEMEHTAPHbBIX YaCTHILI, UHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JInHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeicTere 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[HerictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBeHME ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABMXKYIIEH CHIIBI MHIAYKIMH OT CKOPOCTH M3MEHEHHUS MAarHUTHOI'O
IIOTOKA.

SIBieHME CAMOMHIYKLIMH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

M3yyenne MarHuTHOTO T10JIs1 KATYIIKH C TOKOM.

HccenenoBanue 1elcTBUSA NOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.

HccenenoBanue sBICHUSA JIEKTPOMArHUTHON UHAYKIUU.

Pa3znea 5. Kosie6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Ko1eo0anus

Konebatenbnas cucrema. CBoOOgHBIE MexaHHueckue Kojebanusa. [‘apmoHuueckue
koneOanus. Ilepuon, dacrora, ammiautyga U (asa kosebaHuil. IlpyXMHHBII MasTHUK.
MatemaTuueckuii MasTHHUK. YpaBHEHHME TapMOHUYeCKuX KojebOanuii. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSIX.

Konebartenbupiit  kKoHTYp. CBOOOJHBIE SIEKTPOMArHUTHBIE KOJEOAHUS B HIICATHHOM
KOJeOaTelbHOM KOHTYpe. AHAJOTUA MEXIYy MEXaHWYECKUMH W DJIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS SHEPTUU B UACATBLHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyXxaromKX KojeOaHUAX. BBIHYXKICHHbIE MEXaHHUECKHUE KONeOaHMUs.
Pe3onanc. BeiHy)I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiit Tok. CUHYCOMJANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUCHNE CUJTBI TOKA U HAMIPSDKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada W MOTPEOIEHUE DIEKTPUUECKON JHEPTHUU.
OKOJIOTUYECKHE PHUCKU TPU TPOU3BOJACTBE HJIIEKTpOodHEpruu. KynbTypa uCHIoOIb30BaHUS
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckne yYCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: DJIEKTPUYECKUA 3BOHOK,
reHepaTop NePEeMEHHOr0 TOKa, TMHUU AJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojeOaTeNbHOW CUCTEMBbI (MPYXHUHHBIM MIIM MaTeMaTHYeCKU
MasITHHK).

Habmronenue 3aryxaromux KoaebaHuu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.



Habmronenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuiorpaMMsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) AJIs
3JIEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TEPHOIa MAIBIX KOJIeOaHU Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBaHue MEpEMEHHOIO TOKa B LENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKHA U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbvle 60JIHbL

Mexanudeckue BOJIHBI, yclloBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
U JuHa BoJHBL. [lomepeuHble W TMpOAONBHBIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa Tona. TemMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4YEHUsl BJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snektpomaruutHOi BosiHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)Xe€HHe, MpeloMIIeHue, Moispu3anus, Audpaknus, uHtepdepenius. CKOpoCTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3EeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Pagnonokamnusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel Cpeibl.

TexHHuecKkue yCTpOMCTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIMHE, pajap, pajiuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoOCTPaHEHHUE MONEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

HaOnronenue oTpakeHus ¥ MpeJoMIIeHUs MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiud MEXaHUUYECKHUX BOJIH.

3BYKOBOH pE30HAHC.

Habmioienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, MpPEIOMIICHHE,
noJsipuzaius, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacIpOCTpaHEHUE CBETA B OHOPOIHOMN CpeJie.
JIyd cBeta. ToYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune M300pakeHUl B IJIOCKOM
3epKaje.

[Ipenomnenue cBeTa. 3aKOHBI MpeIOMJIECHHs cBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomiieHud. [lonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHBI yroa MOTHOTO BHYTPEHHETO
OTpaKEHHUSI.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.

CoOuparomue M paccenBaromue JuH3bl. ToHkass snH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasl Cuia TOHKOW JUH3bL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX W PACCEHUBAIOIINX
nuH3ax. QopMyIia TOHKOM JIMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.



BonnoBast ontuka. Wutepdepenuus cBera. KorepeHTHble MCTOYHHKH. Y CIOBUS
HaOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYMOB IPH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHudeckue YCTpOWCTBAa M IPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, AU(PPaKIHOHHAS
pelETKA, NOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHEHOE pacHpoCTpaHEHUE, OTpakeHHWE U IperoMieHue cBera. OnTudeckue
IPUOOPHI.

ITonHoe BHyTpeHHEE OTpaxkeHue. Mojieinb CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

HabGnronenue naTepdEpeHITNN CBETA.

Habmonenue nudpaxnuu cera.

Habmronenue nucnepcuu cBera.

[TosryueHue cekTpa ¢ HOMOIIBIO PU3MBI.

[Tomyuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habumonenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Hab6mronenue qucniepcuu certa.

Pa3nen 6. OcHOBBI crieHAJIBHON TEOPUH OTHOCUTEJIBLHOCTH
['paHuibl TPUMEHMMOCTH KIJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIFHOCTH: WHBAapPUAHTHOCTH MOIYJISI CKOPOCTH CBE€Ta B BaKyyme, MPHUHIUII
OTHOCUTEJILHOCTH DUHINTEIHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIllEHUE JJTHHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOSI.

Paszpnen 7. KBanToBas puszuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®oronsl. ®opmyna I[lnanka cBsi3u sHepruu (HOTOHA C €ro YaCTOTOW. DHEPrus U UMITYJIbC
¢doroHa.

OtkpeiTue u wuccienoBanne (orodadpdexra. Ombitet A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.

JaBnerune cBera. OnwiTe! [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuuyeckue YCTpoOIICTBA M NpaKTHUECKOE NpUMEHEeHHe: (PoTodjaemMeHT, (OTOAaTUUK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETo Gotorddexra.

Cseroauos.

Comnneynas Oarapes.

Tema 2. Cmpoenue amoma



Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuto o -uactuu. Ilmanerapnas
mozenb atoMa. Iloctynarel bopa. M3nyuenue n nornomeHue GOTOHOB IpU IEpexoae aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOPOZA.

BousiHoBBI€ cBOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyispHO-BOJIHOBOM Jyaiu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.

TexHudyeckue yCTpOMCTBA UM IIPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJbHBbIM AaHAJIN3
(criexkTpockoIt), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Llemoncmpayuu

Moguenb onsita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnroneHnue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hab6nronenue nuHei#vyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLUE  CIOXKHOCTh CTPOEHHs  sjpa. OTtkpsiTHE
panuoakTuBHOCTU. OnbITH Pezepdopna mo onpeeseHuo cocTaBa pagioakTUBHOTO U3ITyYEHHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH Ha KHUBBIE OPTaHU3MBI.

OtkpbiTHEe npoTOHa W HeWrpoHa. HykionHas mognens siapa ['eiizenOepra—lIBaHeHKo.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMmma-usiyuenue. 3akoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBS3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

S nepusle peakuuu. [lenenue u CUHTE3 SAED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IIpobirembl M MEpCHEKTUBBI  sEpHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIBI. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

@dyHaMeHTaIbHbIE B3aUMOAECHCTBUSA. EAMHCTBO (hM3nYecKoi KapTUHBI MHpa.

TexHu4eckne yCTpOMCTBAa M INPAKTHUYECKOE NPUMEHEHHME: JO3UMETp, Kamepa BuibcoHna,
SJIEPHBIN peakTop, aTOMHass OoMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLMX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHOMHMHU. [IpukimagHOe W MHPOBO33PEHUECKOE 3HAYCHHUE
aCTPOHOMMUHU.

Bun 3Bé3nnoro HeGa. Co3Be3aus, ipKkue 3BE3IbI, IUNIAHETHI, UX BUIUMOE JBHUKEHUE.

ConHeuHas cucTeMa.

Counnne. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun ConHIA M 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPaJbHBIA KJIACC — CBETUMOCTB». 3BE3MbI
TJIaBHOW TOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca — CBETHMOCTB» I 3BE3M TIIAaBHOM
MOCJIEeI0OBAaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEHHBbIE TMPEACTABICHUS O
MPOUCXO0XKACHUU U 3BOOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Muneunsiii [Tyts — Hama I'anaktuka. [lonoxenue u neuxenne Connua B ['anaktuke. Tumnbl
rajakTuk. PagmoranakTuku u kBazapbl. YEpHbBIE ObIPHI B SAPAX TalaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. Paz6eranme ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE H3TydYEeHUE.



MacmtaOHas cTpykrypa Beenennoii. MeraranakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaOnroneHuss HeBOOPYKEHHBIM I71a30M C UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX HMPUIOKEHUN
JUISL OTIPEJICIICHUS MTOJIOKEHHSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nomymapus 1 sipKue 3BE3/bl.

Habmonenus B teneckon Jlynsl, mianer, Mueunoro Ilyru.

O6o0maronee NoBTOpeHne

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
ITHUYECKOW cdepax AeATEIIbHOCTH 4YelOBeKa, pPOJib M MECTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOIb (PHU3HUECKOW Teopur B (HOPMHPOBAHUU
IpeACcTaBiIeHU 0 PU3MUECKON KapTUHE MUpPa, MECTO (PM3UYECKOM KapTHHBI MUpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUIN O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyluecTBisieTcsl ¢ Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3e C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonusimus, CBS3aHHBIE C M3YYEHHEM METOAOB HAyYHOI'O IO3HAHMSL:
SBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOPHs, HAOIIOJCHHE,
JKCIIEPUMEHT, MOJIETIUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUM, TPUTOHOMETPUYECKUE (YHKIMH: CHHYC,
KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe IIIOLIaIU IIIOCKUX GUryp U o0bEMa Tel.

buonocus: »nextpuueckue SBICHUS B KUBOW IpHUpoOJE, KojeOaTelabHbIE JBUKEHUS B
JKUBOM TIPUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUPOJE, ACHCTBUE pajualii Ha >KUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpPHUCTaJUIMYeCKash CTPYKTypa TBEPIBIX TEll,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eoepaghus: marHUTHBIE TOJOCA 3€MJIM, 3aJI€KHM MArHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: MTUHUM DJIEKTPOIIEpead, T€HEPATOP MEPEMEHHOIO TOKA, JIEKTPOJBUTATED,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpUEMHUK, TeJeBU30p, aHTeHHa, TenedoH, CBY-neus,
IPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «Duszmka» Ha ypoBHE CpeqHEro oO0Iero oO0pa3oBaHUS
(6a30BBIf  YpPOBEHB) JIODKHO  OOECHEUHUTHh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE pe3yIbTAaTHl OCBOEHHS ydeOHOro mpenmera «DH3HMKa» MOIDKHBI OTPaXKaTh
TOTOBHOCTb M CIIOCOOHOCTH O0YYarOIIUXCsl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
NO3WIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMi, MO3UTHBHBIX BHYTPEHHHX
yOeXKIEHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOILECTBa,
pacmmpeHne XU3HEHHOTO OIbITa M OMbITA JIEATEIBHOCTH B IPOIECCe peaan3aliid OCHOBHBIX
HalpaBJICHUH BOCIUTATEILHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:
1) rpa:knaHCcKOro BOCIIMTAHUSA:



c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMK  OOydalolerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

IPUHITHE TPAJUIIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUECKUX M JEMOKPATHUYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIFHOCTh B MHTEpECaX TPa)KAAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHME B3aUMOJAEHUCTBOBAaTh C COLMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKLUSAMU U Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSI:

c(OPMHPOBAHHOCTH POCCUHUCKOM Ipa)1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHMSIM POCCHUHCKHX
yu€HBIX B 007aCTH (QU3UKU M TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MIOBEJCHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHbBIC PELICHUs, OPUCHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

0CO3HaHME JIMYHOI'O BKJIaJa B IOCTPOEHUE YCTOMUMBOro OYyIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

3CTETUYECKOE OTHOILEHHE K MHUPY, BKJIOYasi 3CTETUKY HAyYHOI'O TBOPYECTBA, MPHCYILEr0
¢buznueckoil Hayke;

5) Tpya0BOro BOCIMTAHUS:

UHTEpEC K pa3IuuHbiM chepam NpopecCHOHATbHOW JEsTeNbHOCTH, B TOM 4HCIIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHME COBEpIIaThb OCO3HAHHBIA BbIOOp Oyaymeit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caM0OOpa3oBaHHUIO B 00JacTu (PU3MKU Ha
MPOTSKEHUH BCEU KU3HU,

6) IK0JIOrM4eCcKOro BOCIUTAHNS

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpBl, OCO3HAHHE TIJIOOAJBHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

IUIAHUPOBAHUE W OCYIIECTBICHUE JIEWCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

pacIIMpeHue OmbITa JAEATEIbHOCTH OSKOJOTMYECKOM HaNpaBIIEHHOCTH HAa OCHOBE
UMeIoIUXcs 3HaHU 1o (usuke;

7) 1EeHHOCTH HAYYHOI'0 MIO3HAHMA:

c(OPMHPOBAHHOCTb ~ MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HU3NUECKOIN HAYKU;

OCO3HAHME IIEHHOCTHU HAyYHOW JEATENbHOCTH, TOTOBHOCTh B IpOIECcCe U3YdeHUs! (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATENbHOCTh UHIMBUYaIbHO U B TPYTIIIE.

METAINPEAMETHBIE PE3YJIbTATbHI

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eHCTBHUS
ba3oBble JJjoruyeckue AeMcTBUA:
CaMOCTOSTENIbHO (OPMYJIUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEACIIATh LENU IeITEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHIKEHUS,
BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMBIX (DU3UUYECKHX SIBICHUSX;
pa3zpabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIMXCS MaTEPHATbHBIX
1 HEMATEPHUAJIbHBIX PECYPCOB;



BHOCUTb KOPPEKTHBBI B JI€ATE€IBbHOCTh, OLEHUBATH COOTBETCTBHE PE3YJHTATOB LEIAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATh U BBINIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIeM.

Ba3oBrble ucciaenoBareLCKue AeiCTBHA:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSTUSIMH W METOAamu (pu3mvecKoi
HAYyKH;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIICIOBATEIIBLCKON M MPOCKTHOW AESITETLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PElIeHHs 3a1a4
(U3UYECKOTO COACpKAHUS, MPUMEHEHHUIO PAa3IMIHBIX METOI0B MTO3HAHMS;

BJIQJIETh BHJAMHU JIEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETALHH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE IPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICICTBEHHBIC CBSI3W M aKTyaJM3UpOBaTh 3aJady, BBIJABUTATh
TUNoTe3y e€ pelieHusl, HaxOAuUThb AapryMEHTHhl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3a/1aBaTh apaMeTPhbl U KPUTEPHUH PEUICHUS;

aHAIM3UPOBATh TOJy4YEHHbIE B XOJE€ pEUICHHS 3a7aud pe3yiabTaTbl, KPUTHUECKU
OIICHUBATDH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIE 3aJauyd B O0Opa30BATEIbHOU AEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKU;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 10 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHMS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTepPHATUBHBIC PEIICHUSI.

Pabora ¢ undpopmanmeii:

BJIQ/IETh HABBIKAMU TOTy4YeHHUS MHMOpMAUU (PU3NYECKOTO COJIEP>KaHUsI U3 MCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh TMOMCK, aHaIW3, CHCTEMAaTH3allUui0 W
MHTEPIIPETANIO UHPOPMALINK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JJOCTOBEPHOCTH MH(OPMAIUH;

UCIIONIB30BaTh CpeAcTBa HMHGOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B
pelieHu KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIIMOHHBIX 3a7ad C COOJIOJIEHUEM
TpeOOBaHUI SPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
THUYECKUX HOPM, HOPM MH(OPMaLIMOHHON O€30M1aCHOCTH;

CO3MaBaTh TEKCTHl (U3UYECKOTO COACpNAHHUS B Pa3NUYHBIX QopMmaTax ¢ y4ETOM
Ha3HayeHus: WHGOpPMalUMKW M UEJNEeBOM ayAUTOPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
MPEICTABJICHUS U BU3YAIU3aLIUHU.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:
OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JNESATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTEHI;
pPa3BEPHYTO M JIOTMYHO M3JaraTb CBOK TOYKY 3pPEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEICTB;
IIOHUMAaTh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHONW ¥ UHIAMBHyalbHON pabOThI;
BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NCHCTBHH ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO YICHA KOJUIEKTHBA,
IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JNIEUCTBUA TIO €€ JOCTHUKEHUIO: COCTAaBIATH IUIAH JACHCTBHH, pacCHpeleNisiTh pOau C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOH paboTHhI;



OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKAOTO YJaCTHHKA KOMaH/bl B OOIIUN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejsiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJIEU C TMO3UIMH HOBHU3HBI, OPUTMHAILHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3NIMUHBIX CHUTYaIUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble YHHBEpPCcAJIbHbIe YUeOHbIE 1eliCTBHS
Camoopranusaunus:

CaMOCTOSITENIbHO OCYILECTBISTh MO3HABATENIbHYIO NEATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMHUH, BBISIBIISITH IIPOOJIEMBI, CTABUTH U ()OPMYJIUPOBATh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSTENIBHO COCTABJIATh IUIAH DPEIICHHs] PAacYETHBIX M KavyeCTBEHHBIX 3a]ad, IJIaH
BBITIOJTHCHUSI MPAKTUYCCKOW paboThl €  Y4ETOM UMEIONIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pElLIeHHUE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh  (HOPMHUPOBAHUIO U TPOSBICHUIO DJPYAULIUHA B 00NacTH (PU3UKH,
MIOCTOSIHHO IOBBILLIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHbBINA YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTH KOPPEKTHBBI B JEATEIHLHOCTH, OLIEHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BIIAJICTh HAaBBIKAMHU MO3HABATEIILHON PEe(IIEKCUN KaK OCO3HAHHUS COBEPIIAEMBIX JIEUCTBUI
Y MBICIIUTENIbHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUM;

MCITIOJIH30BATh MPUEMBI pe(DIICKCUH IJIs1 OIIEHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3€ PE3YJIHTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, TOHNUMasi CBOU HEJOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3€E PE3YJIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nporecce nocTrkeHHs JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUSI IIPOTPAMMBI 110 (PU3UKE IS
YPOBHSI CpeHero oOIIero o0pa3oBaHUs y OOYUYaAIOIIUXCS COBEPIICHCTBYETCS dMOIMOHATBHBIM
WHTEJUICKT, MPEIoIaralomuii copMUpoBaHHOCTD:

CaMOCO3HaHUsI, BKITIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIMPaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pephl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKJTIOYAIOILIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHWE, CIOCOOHOCTHh aJIalTHPOBATHCA K HAMOIMOHAIBLHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHHE K JOCTHIKEHUIO IEIH U YCIEXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATHh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SOMITaTUH, BKJIFOYAIONIEH CHOCOOHOCTh TOHMMATh SMOIMOHAJIBLHOE COCTOSHUE IAPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, TIPOSIBIISATH UHTEPEC U pa3periaTh KOHQIUKTHL.

NPEJMETHBIE PE3YJIbTATbBI
K xonmy oOyuenust B 10 kJjiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:



JEMOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (U3UKH B (POPMHUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKH W TEXHOJIOTHM, B MPAKTUYECKOU
JIeITeIILHOCTH JIFOCH

YYHUTHIBATh TPAHUIIBl MPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJCNICH: MaTepuaibHas
TOYKa, MHEpLUHUAJIbHAsA CHUCTeMa OTCYETa, aOCOJMIOTHO TBEPIOE TENO, UACAIbHBIA Ta3, MOACIU
CTPOEHUS Ta30B, KUIKOCTEH M TBEPJIBIX TEJ, TOUYCUHBIN AIEKTPUUECKUN 3apsi]l MPU PEUICHUU
buznyecKuX 3a/1a4;

pacnio3HaBaTh (U3HYECKHE SBJICHUS (IIPOLIECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
PaBHOMEpPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE MBM)XKCHHE, CBOOOJHOE TaJCHUE Te,
JIBUKCHHE 10 OKPYXHOCTH, WHEpLUs, B3aumMojeicTBue Ten, auddysus, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHUE JKUIKOCTEH W TBEPABIX TeJ, M3MEHEHHE 00bEMa Tell NpH HarpeBaHUU
(OXJMaKJIeHUN ), TETUIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHICHCAIU, TIIaBJICHUE, KPUCTAILTU3AIIHS,
KHUIIEHUE, BJIAXXHOCTh BO3/yXa, IMOBBILICHUE JAaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
coCyJie, CBA3b MEXIYy IapaMeTpaMu COCTOSIHUSI Ta3a B H3O0MPOIECCax, SJIEKTpU3aIus Tel,
B3aUMO/JICUCTBUE 3aPsI0B;

ONUCHIBATh MEXAHWYECKOE IBWIKEHUE, UCIOJB3Yysl (PU3NUYECKHe BEIMYMHBI: KOOpIUHATA,
yTh, NEPEMEILIECHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHila, UMITYJbC Teja, KUHETHUYeCKas
9HEprus, MOTCHIMAIbHAS JHEPTHs, MEXaHW4ecKas padoTa, MeXaHWYecKas MOIIHOCTh, TpHU
ONMKMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYCHHSI U CIUHUIIBI, HAXOJAUTH (DOPMYIIbI, CBS3BIBAIOIINE NAaHHYIO (PU3NYCCKYIO BEITUIUHY
C APYTMMH BEIMYUHAMM;

OTNHUCHIBATh HW3Y4YEHHBIC TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIC SIBICHUS, HCIIOJIb3Ys
dbusznyeckue BEIMYMHBI: JaBIIEHHWE Tas3a, TeMIlepaTrypa, CpEeAHssl KWHETHYecKas DSHEpTus
XAO0THYECKOTO JBMKEHUSI MOJICKYJ, CpPEAHEKBaJApaTU4YHAsT CKOPOCTh MOJIEKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprusi, padora raza, Kod(G(UIMEHT MOJEe3HOr0 JEHUCTBUS TEIJIOBOTO
JIBUTATEJIS; TIPU OTIMCAHUU TTPABUIILHO TPAKTOBATh (PU3UUYECKUN CMBICI UCTIOIB3yEeMbIX BEITUYHH,
uX O00O03HAYeHHS W EIAUHHIIBI, HAaXOIUTh (OPMYIBI, CBS3BIBAIOIIUE NaHHYIO (PU3NYECKYIO
BEIIMYMHY C IPYTUMHU BEITUUUHAM;

ONUCHIBAaTh M3YUYEHHBIE SJIEKTPUUECKHE CBOMCTBA BEIIECTBA M DJIEKTPUUECKHUE SBIICHMS
(mpouiecchl), UCHONB3YST (PUBNYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOEe MOJe,
HaMpsOKEHHOCTh MMOJIS, TOTEHLHMAaJ, pa3HOCTh MOTEHIMANOB; IPU ONHCAHUM IPABUIBHO
TPaKTOBaTh (U3MUYECKUH CMBICI HCIOJIB3yEeMbIX BEIUYMH, MX OOO3HAYCHUS W EIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

aHAJTM3UPOBaTh (PU3MYECKUE TPOIECCHl W SBIICHHS, HCTONB3Yys (PU3WUECKHe 3aKOHBI U
MPUHLIUIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3axkonbl HbproTOHA, 3aKOH COXpaHEHUs
MEXaHWYECKON IHEPTUH, 3aKOH COXPAHEHUS WMITYJIbCA, MPUHIIAIT CYTIEPIIO3UITUN CHJI, TIPUHITUTT
paBHOIpaBUs MHEPLUHUATBHBIX CUCTEM OTCUETA, MOJIEKYISPHO-KUHETUUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC€ 3aKOHBI, CBS3b CpPEAHEH KHUHETHYECKOW SHEPTHH TEIJIOBOTO JBHKCHUS
MOJIEKYJI C a0CONIOTHOHM TeMIepaTypoil, TEepBhIi 3aKOH TEPMOAMHAMHKH, 3aKOH COXpPaHEHUS
ANEKTPUIECKOTO 3apsaa, 3akoH KylloHa, TmpW 3TOM pas3iuyaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 001aCTH) MPUMEHUMOCTH;

OOBSICHAITH OCHOBHBIC MPUHIIAIIBI JIEHCTBHS MAIINH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBITIOJIHSITh JKCIEPUMEHTHI IO HMCCIIEIOBAHUIO (U3MYECKUX SIBJICHHH M TPOIECCOB C
UCIIONIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHW#, TMpu dSTOM  (HOpMyIHpOBAThH
npobiemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAMUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TIPSIMbIE M KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIMYUH, TPH STOM
BBIOMpATh ONTUMANBHBIN CIOCOO H3MEpPEHUS M HWCIOIh30BaTh HM3BECTHBICE METOJBI OIEHKU
MOTPEIIHOCTEN U3MEPEHUN;



UCCIIEIOBATh 3aBHCUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMHM C HUCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHM, MpPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATH PE3YNIbTAThI
MOJYYEHHOUM 3aBUCUMOCTH (PM3MYECKHX BEIWYHMH B BHJE TaOIHI] M rpadUKOB, AeIaTh BBHIBOJBI
0 pe3yJibTaTaM UCCIIEI0BaHUS;

coOmoaTh MpaBmia 0€30MacHOr0 Tpyda NPHU TMPOBEACHUM HCCIEIOBAaHMA B pPaMKax
y4eOHOr0 SKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M  TMPOEKTHOW JESATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOPaTOPpHOTo 000pyI0BAHHUS;

pemiate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3WYECKOM MOJENbI0, HCIOJb3Ys
¢u3uueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 33a4H BIOMPATh (PU3HUECKYIO
MoOJieIb, BBIACIATH (U3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXoIuWMble IJs e€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUCHHsI (PU3MUECKON BEIIMYHHBI,

peliaTe KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUYKY
pacCyXJIeHHI ¢ OMOpO HA U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCIONB30BAaTh MPU  pPELICHHMH Y4eOHbIX 3aJad COBPEMEHHble HH(OpPMAlMOHHBIE
TEXHOJIOTUH JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTABICHHUS y4eOHOH W
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHOW W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HH(POPMAIIHUIO;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKUE 3HAHMUA 1O (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrnieueHns 6€30IacHOCTH MpU 00pallleHUuH ¢ IPUOOpPaMH U TEXHUUECKUMHU YCTPOUCTBAMHU, AJIs
COXPaHEHHUS 3I0POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIOIIel cpee;

paboTatk B TpyIITE C BHITOJHEHUEM PAa3IUYHBIX COITUATBHBIX POJIEH, MITAaHUPOBATh padboTy
IPYyMNIbl, palMOHAIBHO paclpeleNiaTh OOf3aHHOCTH W IUIAHUPOBAaTh JIEATENILHOCTh B
HECTaHJAPTHBIX CUTYalHsiX, aJeKBATHO OIEHWBATH BKJAJ KaXKIOTO W3 yYAaCTHHUKOB TPYIIBI B
peleHre paccMaTpruBaeMoil MpooIIeMBl.

K kxoHny o6yuenus B 11 kiiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCSl YMEHU:

JIEMOHCTPUPOBATh HA TPUMEpax poiib U MecTo (GU3NKUA B (POPMHUPOBAHUU COBPEMEHHOMN
HAY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTMH, B MPAKTUYECKON
NeSITeTLHOCTH JIFO/IeH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KapTHHBI MUPA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIeNIeH: TOYEeUHBIH
DIIEKTPUUYECKUI 3apsij, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBETa, sJACpHAas MOJENbh aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPU peLIeHnn GU3NIECKUX 3aa4;

pacno3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKY U KBAaHTOBOM (DU3MKU: DJIEKTPUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JCWCTBUS TOKa, B3aMMOJACWCTBHE MAarHUTOB, JIIEKTPOMArHUTHAS
UHAYKIMS, JAeHCTBHE MAarHUTHOTO MOJS HA IPOBOJHUK C TOKOM W JBMXKYIIMHCS 3apsj,
AIIEKTPOMArHUTHBIE KOJICOAHUSI M BOJHBI, IPSIMOJIMHEHHOE PacCpOCTPaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! M HCKYCCTBEHHAs PaliOAKTUBHOCTD;

OIMCBHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUUHBIX CPE) M AJIEKTPOMArHUTHbBIC SBJICHUS (IIPOIECCHI),
UCIONB3YS (U3NYECKUE BEIMYUHBL: DJIEKTPUYECKUN 3apsi, Cuila TOKa, JIIEKTPUYECKOe
HaInpsDKEHUE, SJICKTPUUIECKOE CONPOTUBIICHNE, PAa3HOCTh MOTEHIMAJIOB, JICKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTH
KaTyIIKH, SHEPrHs AJIEKTPUYECKOrO0 M MAarHUTHOTO TOJeH, MepHoJ]] U 4YacToTa KojeOaHUil B
K0J1e0aTeIbHOM KOHTYpE, 3apsj U CHjla TOKa B IMPOIECCe TapMOHMYECKUX AIEKTPOMArHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3BI, NMPU ONHCAHUU MPABUIBHO



TPAKTOBATh (PUIUYECKUI CMBICT HCIONB3yEMbIX BEIWYMH, WX OOO3HAUYCHUS W CIUHUIIBI,
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

ONHUCBHIBATh M3YYECHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCMONB3Ys (PHU3NUECKUe
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
uMIynbc (OTOHA, TMEPHOJ IMOoJlypaclajga, SHEprus CBSA3M AaTOMHBIX SAep, NPU ONUCAHHU
MPAaBWIBHO TPAaKTOBAaTh (DU3UYECKUN CMBICI HCIOIb3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PM3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAUY€HUE (PU3NYECKON BEJTMUHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3YSd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlxoyms—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKLHUH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHEe OHWHITEHHA I (oTodh(dEeKTa, 3aKOH COXpPaHEHUS JHEPrUH, 3aKOH
COXpaHEHHS] HMITYJIbCa, 3aKOH COXPaHEHMsI DJICKTPUUECKOTrO 3apsiia, 3aKOH COXpPaHEHUS
MaccoBOI'0 4YMclia, MOCTyJaThl bopa, 3aKOH paJnOakTUBHOIO pacnaja, MpH 3TOM pa3indarhb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUSA (TpPaHMIIbI,
00JacTi) IPUMEHUMOCTH;

OTIpEeIeIATh HAIpaBJICHWE BEKTOpPA MHIYKIUU MArHUTHOTO TOJSl MPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH M OMHUCHIBATH N300paKeHHE, CO3AaBAEMOe TUIOCKUM 3€pKajiOM, TOHKOW JTMH30;

BBITIOJIHATh OKCIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX W KOCBEHHBIX HU3MEpPEHHil: mpu dSToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUNOTE3y Y4eOHOro OSKCHEpHUMEHTa, COOMpaTh YCTAHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOUpaTh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIOIB30BaHUEM MPSIMBIX H3MEPEHU:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YIbTATHl MOJYYEHHOH 3aBHCHUMOCTH
buznyecKuXx BENMWYMH B BHAE TaOMUIl M TpaduKOB, [elaTh BBIBOABI MO pe3yabTaTam
UCCJIE/IOBAHUSI;

coOnrofarth mpaBuia 0€30MacHOr0 TpyAa MPU MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENbCKOM M TMPOEKTHOW JESATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pemate pacu€THbIE 3a/Jadd C SIBHO 3a/laHHOM (U3WYECKOM MOJeNblo, HCIONb3Ys
dbuznyecKkue 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUMHBI U (QOpMYJbl, HEOOXoIuWMble IJs €€ peleHus,
MIPOBOAMTH PACcU€Thl U OLICHUBATH PEAIbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NUECKO BETHUNHBI,

pelaTh KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUYKY
paccyXIeHU ¢ ONOpPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCIIONIb30BaTh MPU PEIIEHUH Y4eOHBIX 3ajad COBPEMEHHblE HH(OPMAalOHHBIE
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETALMU M TMPEACTABICHHUS Y4eOHOU U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH MOTydaeMyro HH(OPMAIIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MacHOT0 MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE
HAaYyKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKWE 3HAHHUA MO (HU3UKE B TIOBCEAHEBHOW JKU3HU JUIA
oOecrieyeHns O€30MAaCHOCTH MPH OOpAIEHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHUS 3/I0POBbS U COOIOICHUS HOPM HKOJIOTHYECKOTO TMOBEACHHS B OKpY Kalolel cpee;



paboTaTh B TpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpelneniarTh O00A3aHHOCTH W IUIAHUPOBaTh JIEATENIIBHOCTh B
HECTAaHJAPTHBIX CUTYyallMsAX, aJ€KBAaTHO OLICHUBATHh BKJIAJ Ka)KIOTO M3 YYACTHUKOB IPYIIIBI B
peleHre paccMaTpruBaeMoi pooIIeMBl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHnoBaHue pa3esioB U TeM (nudpossbie)
Ne i/ OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaRanecmle 06pA30BATEIBHBIE
padoThI padoThI pecype
Paznen 1. DUBUKA U METO/bI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmorexa LOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunewaruia > hitps://m.edsoo.ru/7f41b72
bu6mmoreka [IOK
2.2 Hunamuia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18

Paznea 3. MOJIEKVYJISAPHASA ®U3NUKA U TEPMOJNHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7{41bf72
bu6mmoreka [JOK
32 OcHOBbI TepMOZHHAMHKH 10 ! hitps://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnnoreka [JOK
) @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 24
Paznea 4. JIEKTPOJAMHAMUKA
4.1 DneKTpocTaTUKa 10 1 bubnuoteka [JOK



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

49 [TocTosHHBIN 251eKTpUYECKU TOK. TOKH B B bubmuoreka [JOK
) pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBILEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME



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

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbHLIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoTbI pecypeb
Pasznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubmumoreka [IOK
) WHYKIIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [JOK
) KoJIeOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 5 1 bubnnoreka [JOK
’ BOJTHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.3 Ontuia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBBI crIeIIUaTBHON TEOPUHU 4 1 bubnnoreka [JOK
’ OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 DJIEeMEHTHI KBAHTOBOW ONMTHUKHU 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpocine atoma 4 https://m.edsoo.ru/7f41¢97¢
4.3 ATOMHOE AP0 5 bubmorexa [IOK

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

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 BH6H.H0TeKa LIOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny 7
Pa3znen 6. OBOBIHIAIOIEE NIOBTOPEHUE

01 Obobmarouee nosTopene 4 Eﬁﬁ/ﬁiﬁiéﬁﬁﬂﬂlc%c
Htoro no paznemny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Kosnn4yectBo yacos DJIeKTpoHHbIe HU(pPOBbIE
u/n Tema ypoka Beero Konrpoubusie Ilpakruyeckune  00pa3oBaTe/IbHbIe
padoTbI padoThbI pecypcbl
®dusuka — Hayka o npupoje. Hayunsie bubmuorexa [JOK

1 1
METO/Ibl TI03HAHUS OKPYKAIOILIEr0 MUpa https://m.edsoo.ru/ff0c32e2

2 compememon naymait sapmnn i | Bubmorexa LIOK

. o https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH
MexaHnyeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuoreka [JOK
neuxeHus. [lepemenienue, ckopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHue

4 PaBHOMEpPHOE IPAMOIIMHEWMHOE JBUYKEHUE 1 bubmorexa LHOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPAMOJIMHEWHOE 1 bubnuoreka [IOK
JIBIKEHHUE https://m.edsoo.ru/ff0c372¢e

6 CBobOosiHOE najieHne. Y ckopeHue 1 bubnnoreka [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
Kpusonnneiinoe neuxenue. J(BmkeHne bubnuoreka [IOK

7 . 1
MaTepuaIbHOW TOUKH 10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada

S Hneptuanme enerouns orcuera. Tepaui | Bubmorexa LIOK

' https://m.edsoo.ru/ffOc3be8
3akoH HproToHa

g | M Com. oo o | BuGorra 1OK

’ . https://m.edsoo.ru/ffOc3be8
MaTepUaIbHOW TOUKH

10 Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX 1 bubnuorexa [IOK
TOYEK https://m.edsoo.ru/ffOc3be8

11 3akoH BceMupHoro tsaroreHusi. Cumna 1 bubnnoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

TAXCCTH. HepBaﬂ KOCMHUYECKasA CKOPOCTh

https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK

12 Cuna ynpyroctu. Saxou I'yka. Bec rexa https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koapduuuenrt tpenns. Cuna
13 COHpOTII/)IBJ'IeHI/I}I l'Iqu)/Iq),Z[BLII/I)KCHI/II/II) Tena B bubmorexa LHOK
https://m.edsoo.ru/ff0c3f76
KUJKOCTH WM ra3e
[TocTynaTenbHOE U BpalaTeabHOE JBUKEHHE
14 a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBI. bu6mmoreka [IOK
[Inedo cunel. YcnoBus paBHOBeECHs TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynbc MaTepraabHON TOUYKH, CUCTEMBI
MaTepuaibHbIX TOUYeK. MIMIysbe cuibl. 3aK0H bubnnorexa [HOK
15
COXpaHEHHUs UMITyjbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKECHHE
Pabora u moutHoCTh cuibl. Kunernueckas
16 SHEPTHUs MEITE;)H&JIBHOIT Touku. Teopema 00 bubmorexa LHOK
o https://m.edsoo.ru/ff0c4502
U3MEHEHUU KHHETUYEeCKOH 3HEpruu
ITorenunanbHas sHeprus. lloreHnmansHas
17 SHEPTHUs ynpyro neopmMupoBaHHOM bubnuotexa [JOK
npykuHbl. [loTeHnManbHas SHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIN
[ToTeHuuanbHbple 1 HEMOTEHIIUAIBHBIE CUJIBL.
CBs13b pabOTHI HEMTOTEHIIMATIBHBIX CHII C
18 I/ISMGH&IEDHI/ICM MexaHquIclKoﬁ JSHEpPruu bubmorexa LHOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPIUU
JlaGopaTtopHas pabota «VccnenoBanue CBs3H
19 paboThI CUIIBI ¢ U3MEHEHHEM MEXaHMYECKON
SHEPruu Tella Ha MPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»
KonTtponbhas padora no teme «Kunematuka. Bubnmorexa [TOK
20 Junamuika. 3aKOHbI COXpaHEHHUSI B

MCXAaHHUKCE

https://m.edsoo.ru/ffOc4b74



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

OCHOBHBIE TTOJIOKCHUS MOJICKYJISPHO-

bu6mmoreka [IOK

21 KMHETUYECKOU Teopuu. bpoyHoBCKOE https://m.edsoo.ru/f0cddc2
newkenue. ubdysus
XapakTep JBUKEHHS U B3aUMOJICHCTBUS
22 4yacTull BeuecTsa. Moienu CTpoeHus ra3os,
KUAKOCTEN U TBEPIBIX TET
23 Macca monekyi. KonudecTBo BeliecTsa.
[TocTostnnas ABoraapo
24 Tennosoe paBHOBecue. Temneparypa u e€
u3mepenue. lllkana remneparyp Llenbcus
75 HUneanpuerii raz 8 MKT. OcHoBHOE bu6mmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeaHel KHHETUYECKON SHEPTUU ABUKECHUS bubnuorexa [JOK
MOJIEKYJ. YpaBHeHUEe MeHeneeBa- https://m.edsoo.ru/ffOc511e
Kinaneiipona
27 3akoH JlampToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHast pabota «HcciaenoBanue
28 3aBUCUMOCTH MEXIY NapaMeTpamMmu
COCTOSIHHSI Pa3pEeKEHHOTO Ta3ay
29 H3onponecchl B HACATBHOM ra3e U X bubnnorexa [JOK
rpaduyeckoe MpecTaBIeHHe https://m.edsoo.ru/ff0c570e
BnyTpeHHss sHEeprus TepMOIUHAMUYECKON
30 CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI. bubnuotexa [JOK
KonnuecTBo TeminoTel u padbota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUSI OJJHOATOMHOTO UJICATHFHOTO Ta3a
31 Bunae! renionepenaun Eubmorexa LIOK
https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTRA.
32 KgJ'II/ILIeCTBO TEILIOTHI ITPU Tgimonepeﬂaqe. bubmorexa LHOK
. https://m.edsoo.ru/ff0c5¢c36
AnrabaTHBIN TpoIecc
33 [TepBblii 3aKOH TEPMOJIMHAMUKH U €T0 bubnuoteka [JOK



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/ff0c5c36
https://m.edsoo.ru/ff0c5c36

IMPUMEHCHHUEC K U30IIpoIcccaM

https://m.edsoo.ru/ffOcSefc

34 HeoOpaTtuMocTh MpoIeccoB B MPUPOJIE. bubmuorexa [JOK
Bropoii 3ak0H TepMOAMHAMUKH https://m.edsoo.ru/ff0c6230
35 IIpunnun nevicrBus u KII/I TerutoBoi bubmuoreka [JOK
MaIIUHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJ]
37 DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETHKH
33 O6o6mmaromuii ypok «MonekysipHas bubnmoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMHUKIY https://m.edsoo.ru/ff0c6938
39 5&%1%1@3111?2?;;&2 T(e)l\gEOBI)I bubmorexa LHOK
' https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMHUKI
40 [TapooOpa3oBaHre U KOHIEHCAITUS. bu6mmoreka [IOK
Wcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
41 AOcCo0THAs U OTHOCUTEIIbHAS BIIAXKHOCTD bu6mmorexa [IOK
BO31yxa. Hacelennslil map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue n
4 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnuotexa [JOK
KpucCTaJIoB. JKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbBIE MaTEepHATBI
43 IInaBnenue u KkpucramuMsanus. Y gejbHas bubnuoreka [IOK
TeruioTa miasiaeHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHeHUE TEIIOBOTO OanaHca bubmorexa [TOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3zanus Tel. JINeKTPUUECKUH 3apsi. bubnnoreka [JOK
JIBa Bua IEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
46 EgﬁjﬁggﬁoK;élff; ngggilg;paHeHnﬂ bubmmorexa [IOK
' https://m.edsoo.ru/ffOc6bcc
JEKTPUYECKOTO 3apsia
47 B3aumoneiictBue 3apsiioB. 3akoH Kynona. bubnnorexka [JOK
To4YeyHbIi dJIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ced
48 Hanpsx€HHOCTD 3JIEKTPUYECKOTO TOJISL. bubnmnoreka [JOK



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
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https://m.edsoo.ru/ff0c6ce4

[TpyHIMI CyNIEPIIO3ULIUY IIEKTPUUECKUX
nosiel. JIuHum HanpsHKEHHOCTH

https://m.edsoo.ru/ff0c6df2

49 Pabora cui 31ekTpocTaTHUECKOro MoJsl. bubmmoreka [IOK
IMorennuan. PasHocTh HOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHUKY M TUAJIEKTPUKH B

50 3JIIZ:KTpI(l)CTaTquI([:K0M HOIJ)Ie. bubmmoreia LOK

https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi IpOHUIIAEMOCTb

51 OnekrpoéMmkoctb. Konnencarop bubmorexa [IOK

https://m.edsoo.ru/ff0c7126

59 DIEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA. bubnuorexa [JOK
DHeprus 3apsyKEHHOr0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0

53 JlabopaTtopHast pabota "M3mepenue
3JIEKTPOEMKOCTU KOHeHcaTopa'

[TpunHIMI NECTBYS U TPUMEHEHUE

54 KOHJICHCATOPOB, KOMMMPOBAJILHOTO arrapara,
CTpyHHOTO MpUHTEpa. DIIeKTpocTaTudecKas
3anyTa. 3a3eMIICHUE YIEKTPOIPHOOPOB
DIIEKTPUUECKHI TOK, YCIOBHS €r0

55 cymectBoBanusl. [locrosaunsiii Tok. Cuia
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
Owma s yyacTka IenH
[TocnenoBarenpHOE, MapaieIbHOE,

56 CMEIIIAHHOE COEMHEHHE MPOBOIHUKOB. bu6mmorexa [IOK
JlaGopatopHas pabora «3yueHue https://m.edsoo.ru/ff0c74{0
CMEIIaHHOTO COCIMHEHUS PE3UCTOPOBY»

57 Pabota 1 MOILITHOCTD AMEKTPUYECKOTO TOKA. bubnnorexka [JOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ffOc7838
3axoH OMa 1715 OJTHOM (3aMKHYTOM)
anekTpuueckoil nenu. Kopotkoe 3ambikaHue.

58 Ha60§aTopHa51 pabota «I/EMepeHHe /1C bubmorexa [IOK

HMCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUSD)

https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c6df2
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DNeKTpOHHAs TPOBOAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONTPOTUBIICHUS

>9 METAJIJIOB OT TEMIIEPATYPBHI. !
CBepXIpoBOAUMOCTh
60 DneKTpuueckuil Tok B Bakyyme. CBolicTBa 1
3IEKTPOHHBIX MMYYKOB
51 mpuetnan nposoniocrs, Caotiorsa pi- | buGmoresa LIOK
) https://m.edsoo.ru/ffOc84ae
nepexo/a. [lomynpoBogHUKOBBIE TPHUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U
62 paciiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIMALIMS. https://m.edsoo.ru/ffOc82ba
DIIEKTPOIHN3
DNEeKTpUYECKUM TOK B Tasax. } BuGnuotexa LIOK
63 CamocTOosATENbHBII 1 HECAMOCTOSATEIbHBII 1
https://m.edsoo.ru/ffOc84ae
pazpsaa. Monnus. [1nasma
o | e mopn s ot | B LOK
' https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacCHOCTH
N bubmuorexa [JOK
65 O0606manmuil ypok «IeKTPOIUHAMUKAY 1 https://m.edsoo.ru/ff0c88be
KonTponbHas padbora no teme
66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
ANEKTPUUECKUN TOK. TOKH B pa3IMIHBIX https://m.edsoo.ru/ffOc8a8a
cpemax»
67 PesepBHblit ypok. KonTponbHas paboTa 1o 1 bubnuoreka [IOK
Teme "DnekTpoauHaMuka" https://m.edsoo.ru/ff0c8c56
63 PesepBHblil ypok. O600maromuii ypox mno 1 bubnnoreka [JOK
temam 10 knacca https://m.edsoo.ru/ffOc8t6¢
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME
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11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Jrj;ln Tema ypoxa Beero Konrpoabnbie Ilpakruueckne 00pa3oBaTebHbIE
padoThI padoThI pecypcbl

ITocTosiHHBIE MAarHUTBI U UX
B3aumoieiictBue. MarautHoe nose. Bektop bu6mmoreka [IOK

1 . . 1
MarHMTHON UHIYKUUH. JIMHUM MarHuTHOU https://m.edsoo.ru/ff0c9778
UHIYKIHH
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.

2 OmneIT OpcTena. BBEE)HMOieﬁCTBHe 1 bubmaorexa [JOK

https://m.edsoo.ru/ff0c98fe

MIPOBOJHHUKOB C TOKOM

3 JlaboparopHas padota «/3yuenue 1 1 bubnunoreka [JOK
MarHMTHOI'O IOJISl KATYIIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISl HA IPOBOTHUK C

4 tokoM. Cuita Amnepa. JlabopaTopHas 1 1 bubnnorexka [HOK
pabora «lccnenoBanue aeHCTBUS https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»

eiicTBHe MarHUTHOIO IOJIsl Ha
5 L[JIBI/DKymyIOC;I 3apshKeHHYo yactuny. Cuna 1 bubmorexa LHOK
https://m.edsoo.ru/ff0c9df4

Jlopenua. Pabora cuinsl JlopeHna
OnexTpoMaruuTHas uHAyKIus. [ToTok

6 BEKTOpa MarHUTHON uHAyKuuu. 31C 1
MHIYKIHMU. 3aKOH 3JIEKTPOMarHuTHOM
uHaykun Papazes

7 JlaGopatopHnas pabora «VccnenoBanue 1 1 bubnuoreka [IOK
SIBJIIGHUS DJIEKTPOMArHUTHOM MHIYKIIHH https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. SIBI€HUE CAMOUHIYKIIUH.

3 OJ1C camouHIyKIIMH. DHEPTUS MAaTrHUTHOTO 1 bubnmoreka [JOK
T0JIL KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
oJie

9 TexHrM4ecKkue ycTpoicTBa U UX PUMEHEHHE: 1



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
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

[IOCTOSIHHBIE MarHUThI, 3JIEKTPOMArHUTHI,
AJIEKTPO/IBUTaTENb, YCKOPUTEIN
JIEMEHTAPHbIX YaCTUL], UHAYKLIMOHHAS M1eYb

10 O6o0maromuii ypok «MarauTHoOe 1oJe. bubnuorexa [JOK
DNeKTpOMarHuTHast MHIYKITUS» https://m.edsoo.ru/ffOcab82

11 Konrponsnas padora no reme «MarHuTHoe bubmumoreka [IOK
1oJje. DJIeKTPOMarHuTHasi MHIYKIIHS» https://m.edsoo.ru/ffOcad58
CB0OOIHBIE MEXaHUYECKIE KOIeOaHusl.

I"apmonmnueckue xonebanus. Y paBHEeHUE bubnnorexa [JOK

12 9
rapMOHHYECKHX KojebaHui. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
SHEPTUH
Jlaboparopnas padota «Vccienopanue

13 3aBHCHMOCTH MEepr0/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a»

Konebarenbublit koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJieOaHus B UCaIbHOM
14 Kone61:1Tean0M KOHTYpE. AHanomi MEXKY bubmiorexa LIOK
https://m.edsoo.ru/ff0cb820
MEXaHUUYECKUMU U DJIEKTPOMArHUTHBIMU
KOJIeOaHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUSI
15 BHCI;)FI?III/I B UJICAIBHOM KoneGaTIe)JILHOM bubmmorexa [TOK
https://m.edsoo.ru/ffOcb9c4
KOHTYpE
[Ipeacrasnenue o 3aTyxaromux KoJIeOaHUsIX.

16 BreinykeHHbIE MEXaHUYECKUE KOeOaHMUs. bubnunoreka [JOK
Pe3onanc. BeinyxeHHbIE https://m.edsoo.ru/ff0cbb86
ANEKTPOMArHUTHBIEC KOJeOaHus
Ilepemennsbiit Tok. CUHYCOUJAJIBHBIN
IIEPEMEHHBIN TOK. MOITHOCTh NEPEMEHHOTO bubnnoreka [JOK

17 o
TOKa. AMIUIUTYTHOE U AEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYECHHE CUJIbI TOKA M HAMIPSHKEHUS

18 Tpancdopmarop. [IponsBoacTso, nepenaya

n HOTpC6J'ICHI/IC BHGKTquCCKOﬁ OHCPIrun
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YCTpOHCTBO 1 MPaKTHYECKOE MPUMEHEHUE

bu6mmoreka [IOK

19 DMEKTPHHECKOTO 3BOHKA, IeHEPaTopa https://m.edsoo.ru/f0cc324
MEPEeMEHHOT0 TOKa, JJMHHUI 3JIeKTponepead
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE
20 aneKTpo3Hepruu. KynbTypa ucnoiab3oBaHus
AJEKTPOIHEPTHH B MMOBCEAHEBHOMN KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
1 pacnpoctpanenus. [lepuoa. Ckopoctb bubnmoreka [JOK
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U IPOIOJILHBIE BOJIHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnuorexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DNeKTpOMarHuTHbIE BOJIHBI, UX CBOICTBA U bubnunoreka [JOK
ckopocTb. [lIkana 35ekTpoMarHuTHHIX BOJIH https://m.edsoo.ru/ffOccfe0
4 [TpuHIMIIBI paTUOCBSI3U U TETICBUACHHUS.
PazButue cpencts cBsa3u. Pagunonokanms
bu6mmoreka [JOK
25 KonTponbras padora «KoneOaHust U BOTHBDY htts://m.edsoo.ru/f0cc6S
[IpsiMonrHETHOE paclpOCTPAHEHUE CBETA B
26 OII[)HOPOJIHOﬁ cpeﬂlfa. ququmﬁ HUCTOYHHK bubmorexa LIOK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBepTa. [TocTpoenue H306pa>1<efml71 B bubmmorexa [TOK
https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKalie
[Ipenomnenue cera. [lonHoe BHyTpEeHHEE
28 O"l%a)KCHI/IG. [IpenenbHbIl yroa n}(;?l){oro bubmorexa LHOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKEHUS
JlabopaTtopHas pabota «3mepenue bubnuotexa [JOK
29
IIOKAa3aTellsl MPEJIOMIICHHSI CTEKIIa https://m.edsoo.ru/ff0cd67a
JIun3bL. HOCTpoevHHe M300paXeHH B TUH3E. Bubnmorexa [TOK
30 ®opmysia TOHKOH JIMH3bI. Y BEIIMYCHUE

JIMH3BI

https://m.edsoo.ru/ffOcddle
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JlaboparopHas padorta «/ccnenoBanue

31 CBOMCTB M300pKEHUN B IMH3AX)
Hucnepcus ceeta. CIOXKHBIN cocTaB 6e10ro
32 ceera. [[Ber. JlabopaTopHas pabota
«HaOmroienue qucnepcuu cBeTa»
33 WNutepdepentus creta. Audpakius cBera. bubmuoreka [JOK
Judpakuronnas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubmuorexa [JOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
35 Ontruyeckue npudOOpkl U YCTPOUCTBA U
yCIOBUS MX O€30MacCHOr0 MPUMEHEHUs
I"paHuIBl TPUMEHUMOCTH KJIACCUYSCKOM
36 MEX&HEKI/I. II)TOCTyJIaTLI CIielIMaIbHON TEOpUHU bubmmorexa LOK
https://m.edsoo.ru/ff0cf862
OTHOCHTEIBLHOCTHU
37 OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. bubnuorexa [JOK
3aMeiJIeHre BPEMEHU M COKpAIEHUE JITTUHbI https://m.edsoo.ru/ffOcfa42
DOHeprus U UMITYJIbC PEIIITUBHCTCKOM
38 ‘-IaCTII)/IIII)I. CB;m,y Macclzo},l C DHEprueu u Bubmiorexa [JOK
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTrus MOKOs
39 KontpomnbHas padora «OnTrka. OCHOBBI bubnuoreka [IOK
CHEIUATLHON TEOPUU OTHOCUTETHLHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Mnanka. DHeprus u bu6mmoreka [IOK
UMIYNbC HOTOHA https://m.edsoo.ru/ffOcfe16
A1 OTtkpeiTHE U HccienoBanne Gorodddexra. bubnuotexa [JOK
Omnpitel A. I'. CtoneToBa https://m.edsoo.ru/ffOcffc4
3akoHbI poToddPekTa. YpaBHEHUE
42 BﬁHmTegHa zlnq;)I(b@OToatb(}l@)eKTa. «Kpacnas bubnnorexa LIOK
https://m.edsoo.ru/ff0d015¢e
rpanuna» Gotorddexra
43 JlaBnenue ceera. Onbitel I1. H. JIeGenena. bubmuoreka [JOK
XUMHUUECKOe IENCTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHr4eckue ycTpoucTBa U MPAKTUYECKOE

npUMeHeHHe: (OTOIEMEHT, (POTOJaTUHK,
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COJIHCYHas 6aTape;1, CBETOOHNOA

Pemrenue 3agad mo reMe «DI1€MEHTEI

bu6mmoreka [IOK

45 KBAHTOBOI OTITHKID) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbITbI

46 Pe3§p(bopz[a 10 PACCESTHUIO O-9aCTHII. bubmorexa [IOK

https://m.edsoo.ru/ff0d091a
[InanerapHas mozenb aTroma
bubmuoreka [JOK

47 HMoctynatsi bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomeHue GOoTOHOB MPU

48 Hepey)?one aToma C ogiioro y(b};OBHSI aﬂegmn bubmorexa [TOK

. https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Bunel criekTpoB
BonHoBEIe cBoiicTBa yacTull. BoaHEI e
Bbpoiina. KopnyckynsipHO-BOJHOBOM bubnnoreka [JOK

49
nyanu3Mm. CIOHTaHHOE U BBIHY)KJICHHOE https://m.edsoo.ru/ff0dOca8
U3ITy4yeHue
OTtkpbiTHE paIUO0AKTUBHOCTH. OMBITHI

50 Peseiq)opﬂg rflo OTIPEICTICHUIO COCTaBa bubmorexa [IOK

https://m.edsoo.ru/ff0d0fd2
PaAOAKTUBHOTO U3ITYyYEHUS
CoiicTBa anb(a-, 6era-, raMmma-u3IydeHusl.

51 BinsiHue pagnoakTHBHOCTH Ha KUBBIE
OpraHu3Mbl
OTkpbITHE IPOTOHA U HEUTpOHA. M30TOMEI.

52 Anbda-pacnaa. DIeKTPOHHBIN 1 bubnnoreka [JOK
MO3UTPOHHBIN OeTa-pacnaj. ["amma- https://m.edsoo.ru/ff0d1162
U3Jy4yeHue
DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie

53 peakuuu. Snepusiii peaktop. [Ipodnemsi, bubnmoreka [JOK
MEPCTIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI https://m.edsoo.ru/ff0d1356
SIIEPHOM DHEPIETUKU
DnemeHTapHbIe YacTULbl. OTKpBITHE Bubnmorexa [TOK

54 MO3UTpOHA. MeToIbl HAOMIOACHUS U

pErucTpainru 3JCMCHTAPHBIX YaCTHII.

https://m.edsoo.ru/ff0d0e38
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Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3anMoJieiicTBus. EquHCTBO (hr3mueckoi
KapTHUHBI MUPa

55

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKue
3BE3/bI, INIAHETHI, UX BUIUMOE IBUKEHUE.
ComnHeynast cucreMa

56

57

58

Counuie. ConHeunast akTUBHOCTE. MIcTOUYHUK
sHepruu CoJiHIA U 3BE3N

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKHU.
3BE31pI IT1aBHOM MMOCIIEN0BATENHHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHBIC
MIPEJICTABJICHHS O IPOUCXOXKICHUHU H
spoatonuu CoJiHIA U 3BE3]T

Muneunsiii [lyte — Hama I'anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNanmaktuke. ['anmaktukn. Y€pHbIe BIPHI B
sJlpax raJlakTUK

59

60
61

Bcenennas. Pa3beranue ranaktuk. Teopust
Bonbiioro B3psiBa. PennkToBoe u3nydeHue.
MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT
KontponbHas padota «9J1€eMEHTHI
aACTPOHOMHU U acTPOPUIUKU»

62

63

64

O6o06uaromuit ypok. Ponb dpuzuku u
ACTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COLIMAJIbHOM M STHYSCKOMU
chepax IeaTeTbHOCTH YeIOBEKa

O6o06matomuit ypok. Poib u mecto pusuku
Y aCTPOHOMHUH B COBPEMEHHOI Hay4YHO!
KapTUHE MHUpa

O6o06maromuit ypok. Poib puznueckoit
Teopuu B (HOPMHUPOBAHHH MPECTABICHUHN O




¢bu3nueckoil KapTuHe MUpa

O6o0maromuii ypok. Mecto pu3nvecKoit
KapTUHBI MUPA B 00IIEM PSITy COBPEMEHHBIX

65 €CTECTBEHHO-HAYYHbIX MPEACTABICHUH O !
IIpUpoIe
66 PesepBHbIil ypok. MarautHoe noie. 1
DNeKTpOMarHuTHAsE UHYKIIHS
67 Pe3epBHbIit YPOK. Ontuka. OCHOBBI 1
CHELMAIbHOM TEOpUU OTHOCUTEIBbHOCTU
63 Pesepnsrii ypok. KBanroBas ¢usnka. 1 bubnnorexa [HOK
DeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME
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