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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IMOJIOKEHMM W TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIMHU IpenojaBaHusl y4eOHOro
npenvera «@u3uka» B 00pa3oBaTENBbHBIX — opraHm3anusax Poccuiickoit ~ Denmeparuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Cogepxanue mporpaMMbl 1O (DM3WKE HAIMpPaBICHO Ha (QOPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3MKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-ACSITEILHOCTHOTO Noxoa. [Iporpamma mo ¢usmke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbraTaM OOydYeHHs, a TaKXKE YYUTHIBACT HEOOXOIMMOCTh peaTH3aIH MEKIPEIMETHBIX
CBs3el (PU3MKU C EeCTeCTBEHHO-HAyYHBIMU YyueOHBIMU MpenMeramu. B Hell ompenpenstorcs
OCHOBHBIC I[eJIH M3Y4eHHUs (U3MKU Ha YPOBHE CPETHETO 00IIero oOpa3oBaHMs, TUIAHUPYEMBbIC
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYACT:

. IUTAHUPYEMBIE Pe3yJIbTaThl OCBOSHHS Kypca (M3MKH Ha 0a30BOM YpOBHE, B TOM
YHClie IPEeIMETHBIE PE3YJIbTaThl IO rojlaM 00yUeHus;
. coJiepkanue yuyebHoro npeamera «Ou3ukay mo rogam 00ydeHus..

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUN 00 OKpY’KalOIIeM MUpE.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouosoruei, gusmueckoir reorpadueit u actpoHoMuei. Vcrnonp30BaHNe W aKTHBHOE
OpUMeHeHHe (U3MYeCKMX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, IIOJyYEHHS HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. Mizydyenue GpuU3nKku BHOCUT OCHOBHOW BKJIaJl B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
NPUMEHSATh HayYHbIH METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepHal Kypca (U3UKU 0ObEANHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoyaraeT UCMoJb30BaHUE T'yMaHUTapHOTO
noTeHuuana (U3NIecKoil HayKu, OCMBICTIEHHE CBSA3H Pa3BUTUS (PU3UKU C pa3BUTHEM OOILECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPHUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS 3JIEMEHTOB COZAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOIMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIAeHHsI Mpo0IeM palliOHAILHOTO MPUPOIONOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiiero odpazoBaHUs
ABIISIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBaHHME MPEACTABICHUNA O CTPYKType HOCTPOCHUS
¢buznyeckoil Teopuu, poiu (yHIAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX



NPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPHM, IJIi ONUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHMu3aIy IKCIEPUMEHTAIBHON JNesATeNIbHOCTH oOyuaronuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usuke oOBEAMHEHBI B OONIUMH CIHCOK
YUYECHHUYECKUX NMPAKTUYECKUX padoT. BrlaeneHue B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAZCHHE OOYUYAIOUUMUCS YMEHHSMH MPOBOAUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yAeNsSeTCs PELICHUIO pacu€THBIX U KadeCTBEHHBIX 3az1ad. [Ipu saTom
JUTSL PAaCYETHBIX 3a]1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/1aHHOM (DU3HUECKON MOJEINbIO,
MO3BOJIAIOIINE MPUMEHATh W3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasjeia
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HU, TpeOyromue BbiOOpa (uU3MUecKod MOJeNU AN CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs TOJKEH M3y4aThCsl B YCJIOBHSIX MpeIMETHOro kabuHera (U3MKU WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOIKHO OBITH HEOOXOMMOE JTA00paTOPHOE 00OPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHYECKUX TNPAKTHYECKUX pPAadOT H  JIEMOHCTPAIMIOHHOE
o0opyoBaHue.

JleMoHCTpaliioOHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHON OCTaTOYHOCTU M 00ECHeurBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpAIMil s HMCCIEAOBAHMS HM3y4yaeMbIX SIBJICHHH M IPOIIECCOB,
HMIUPHYECKUX U PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.

JlaboparopHoe 000OpyaOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOOecreyrBaeTcsi B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IIU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4€HUsI GUUKU B 00I1IeM 00pa30BaHUU SBIISIOTCS:
dbopMupOBaHHE HMHTEpeca W CTPEMJICHHsS OOYYalOIIMXCS K HAy4HOMY H3YYEHUIO MPHUPOJBI,
Pa3BUTHE UX UHTEIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3sBUTHE NPEACTABICHUI 0 HAYYHOM METOJIE MTO3HaHUS U (POPMUPOBAHHE HCCIIEI0BATEIHCKOTO
OTHOILEHUSI K OKPY>KAIOLIUM SIBICHUSM;
dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUsI OCHOB CTPOCHMSI MaTE€pPHUU
U QyH/IaMEHTAIbHBIX 3aKOHOB (PU3HKH;
dbopMupoBaHUe YMEHHI OOBSCHATH SBJIEHUS C HCIHOJb30BaHWEM (PU3MUECKUX 3HAHUH H
Hay4YHBIX JI0Ka3aTeJIbCTB;
dbopMHpoBaHUE TMPEICTaBICHUH O PO (U3MKH I pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH.

Jloctmxenne 3TUX Iiesiell oOecriedrBaeTcsl pelieHHeM CIeAYIOUMX 3aJad B Ipoliecce
U3y4eHHs Kypca GU3MKU Ha YPOBHE CpeHero o01iero o0pa3oBaHus:



nproOpeTeHue CUCTeMbl 3HaHUKH 00 O0IIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYAs MEXaHHKY, MOJIEKYJSIPDHYIO (U3UKY, D3JIEKTPOJAWHAMMKY, KBAHTOBYIO (H3UKY U
AIIEMEHTHI aCTPOPU3UKU;

(GopMHpOBaHHE YMEHUIl NPUMEHSTh TEOPETHYECKHE 3HAaHUSA U1 OOBSACHEHUS (PU3NYECKUX
SBJICHUH B IPUPOJE U JUIS IPUHATHUSA PAKTHUYECKUX PEILICHUH B IOBCEAHEBHOM KHU3HM;
OCBOCHHE CIIOCOOOB PEIICHHUs PA3IMYHBIX 337a4 C SIBHO 33JJaHHOIN (PH3HUECKO MOJIENbI0, 3a/1a4,
MOJPa3yMEBAIOIIMNX CAMOCTOSITEIBHOE CO3/IaHHE (PU3MUECKOW MOJENH, aJCKBAaTHOM YCIOBUSIM
3ajiauy;

NOHMMaHWE (PU3MUYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJOTMYECKHX IIPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHUSA M HIPOBEIEHUS  (PU3MUECKHX
SKCHEPUMEHTOB, aHalIW3a W MHTepIpeTauuy HHGOpMalUU, ONpPENeNeHUs] JOCTOBEPHOCTH
IIOJIyYEHHOT'O pE3yJIbTaTa;

CO3/laHM€ YCJIOBUH JUIsl pPa3sBUTHS yMEHUH IPOEKTHO-UCCIIEAO0BATEIbCKOW, TBOPUYECKOU
NEeSITEIbHOCTH.

Ha msyuenue ¢usuxu (0a30BBIi ypOBEHBb) Ha YpOBHE cpenHero oomiero oOpa3oBaHUS
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
yaca B HEJICIIO).

[Tpennaraemslii B mporpamme o (pusuke rnepeyeHb Jab0paTOPHBIX U MPAKTUYECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIb JIElTaeT BHIOOp MpOBEACHUsS 1abOpaTOpHBIX padoT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOEHHOCTEH 00yYaroIuXcs.

COJAEPKAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS

®usnka — Hayka o npupoje. Hayunble MeToabl MO3HaHUSA OKpyXxarouero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS PUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pusndeckux siBJIeHU U nporeccoB. Hayuneie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPHUH. [ paHUIIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MIPaKTUYECKON JeATETbHOCTH JIFOJICH.

Llemoncmpayuu

AHanorosbie U U(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUNKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBuKeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro JBrkeHus. Cucrema
otcuéra. Tpaekropus.

[TepemenieHne, CKOPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAsi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopAuHaT. CloXKeHHE TepeMENICHUN 1
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIUMHEHHOE IBWKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMENICHUS] MaTEPUAIbHOM TOUKU OT BPEMEHH.

CBoboaHOE majieHne. Y CKopeHue CBOOOTHOTO TaICHMUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOW IO MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
gactoTa oopanienus. L{eHTpocTpeMuTenbHOe yCKOPEHHE.

TexHu4yeckne yCTPOWCTBA H MPAKTHUECKOE MPUMEHEHWE: CHUIOMETp, JBH)KCHHUE
CHaps/I0B, LICTIHbIE U PEMEHHBIE MepeIauH.

Jlemoncmpayuu



Mogenb cucteMbl 0TCUETA, WILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JIBHXKCHHUS.

[Tpeobpa3zoBanre ABMKEHUI € UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

N3mepenue yckopeHHust CBOOOIHOTO MaICHUSI.

HamnpaBneHnue ckopocTy Npu JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  IMYTAMH,  IPOWIEHHBIMH  TEJIOM  3a
MIOCJIE/IOBATEIbHbIE pPAaBHBIE IPOMEKYTKM BpPEMEHHM IPU PAaBHOYCKOPEHHOM JBHKEHHUH C
HA4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

N3yueHne ABMKEHUS Tea, OPOLIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHocTH [Manmies. [lepBoiit 3akoH HeroTtoHa. MHepunanbHbIe CUCTEMBI
OTCYETA.

Macca Tena. Cwuma. Ilpunnun cynepro3unmu cuil. Brtopoit 3akon HeroTona st
MarepuanbHOU Touku. Tperuii 3akoH Hpr0TOHA [UIsl MaTepruanbHbIX TOYEK.

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

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

Tpenune. Bunpl tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXKEHHUS U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
IIPU JIBUKEHHUM TeNa B KUAKOCTU WU rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO Tea.

MoMeHT cuiabl OTHOCUTENBHO Ocu BpaiieHus. lliedo cunbl. YcnoBus paBHOBecus
TBEPJIOTO TENA.

TexHuueckue YCTpPOHCTBA M MPaKTUYECKOE NPUMEHEHHUE: MOJIIMIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiEHME NHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AepOopMariii.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKEHHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3yueHue ABMkeHUs OpycKa 110 HaKJIOHHOM MJIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPY)KHHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycioBUi paBHOBECHS TBEPIOTO TeJla, UMEIOIIET0 OCh BPALEHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynsc MaTepraibHOM TOYKHU (Teda), CHCTEMBl MaTepUaIbHBIX ToYeK. IMITynbc CUIlbl U
M3MEHEHNE UMITYJIbCca Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMHM KUHETHYECKOH
SHEPIHH.

[TorenuuanpHas sueprus. [loTeHnnanpHas S3HEPTUS YIPYTo AeOpMUPOBAHHON MPYKUHBL.
[ToreHunanbHas 3HepPrys Tena BOIM3U MOBEPXHOCTH 3EMITH.



[ToTeHnManpHBIe W HEMOTEHIMAIbHBIE CUbl. CBsi3b pa0OTHl HEMOTCHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOM SHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpoOMCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: BOJAOMET, KOINEP, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMXKEHUE.

[Tepexox moTeHIIMATFHON SHEPTUN B KHHETHYECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue CBsI3M pabOTHI CHJIIBI ¢ M3MEHEHHMEM MEXaHHYECKOH »HEpPruu Tella Ha
IIpUMEPE PACTSKEHUS PE3UHOBOIO KI'yTa.
Pa3nes 3. MoJsiekyasipaasi puM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU M UX OMBITHOE 00OCHOBAHHE.
bpoynosckoe gaBuxkenue. Juddys3us. Xapaktep ABIKEHHUS U B3aUMOJICHCTBUS YaCTHI]
BemecTBa. MoJlen CTPOCHHUSI Ta30B, JKUIKOCTEH ¥ TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mozekyn. KoaumdecTBo BemiecTsa.
[TocrossHHass ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro ra3a. AOCONIOTHas TemImepaTypa Kak Mepa CpeJHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JBMKeHMs dactun rasa. [llkama temneparyp KeneBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHre U30IIPOLIECCOB: U30TEPMA,
u30Xxopa, nzobdapa.

TexHu4ecKkne ycTpoucTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCIUHEHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUSI.

Mopens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBHUS.

Mogens, HIUTIOCTPUPYIOIAast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

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

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

OmnpeneneHue Macchl BO3JyXa B KIJIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHHH o0béMa
KOMHATBHI, IABJICHUS M TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoguHamuueckass cucremMa. BHYTpEeHHsISI dHEpPrusi TEPMOIMHAMHYECKONW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS SHEprus 0lHOAaTOMHOTO
UJEaIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIJIOEMKOCTH BelecTBa. Koau4yecTBo TEIUIOTHI IpH TEIUIoNepeaaye.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMonuHamukH. llpumeHnenue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MpUPOJIE.



Tennobie MamuHbl. [IpuHIune! neiictBus TemnoBbix MamuH. [Ipeobpa3zoBanus sHEpTUn B
TeryIoBeIX MammmuHaxX. KoaddunueHT monesnoro nerictBus terioBor MamuHbl. [{ukn Kapho u
ero Ko3((UIMEHT MOJIE3HOTO NeHCTBHS. JKOIOTHIECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: JBUraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OyTBUIKM TOJ ACMCTBHEM C)XAaTOro BO3/yXa, HarpeBaHue >Qupa B JIATYHHOH TpyOke MyTEM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHne BHYTpeHHEH sHepruu (TemIepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne u koHjeHcanus. Mcmapenne u  kuneHue. AOCONOTHas U
OTHOCHUTEJIbHAS BIIAXXHOCTH BO3ayxa. HackleHHbId nap. Y aenpHas TerioTa napooopa3oBaHus.
3aBUCUMOCTB TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpemeHHble MaTepuanbl. [lnaBneHue u kpucrammszaunus. Y IeiabHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHe TEIJIOBOTrO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTMU IOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue npu NoHWKEHHOM JaBJICHUHU.

Crioco0Ob1 U3MEpEeHUs BIAKHOCTH.

HaOnronenue HarpeBaHus U TUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

M3mepeHrie OTHOCUTENBHON BIIAXKHOCTH BO3yXa.

Pasnen 4. diekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apsan. JlBa BHa DJIEKTPUYECKUX 3apsfoB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. 3akoH Kymona. ToudedHslii  JIEKTpUYECKHM  3apsi.
Onektpuueckoe none. Hanpsok€HHOcTh 3nexkTpuueckoro mnossd. [lpuHmmn cyneprno3uuuu
IEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTH AIIEKTPUYECKOTO MOJIS.

Pabora cun oanexkTpocratudyeckoro modis. [loreHuman. Pa3HOCTP  MOTEHIMAIOB.
ITpOBOAHMKY M TUAIIEKTPUKH B AIEKTPOCTATUYECKOM ToJI€. J{M3IeKTpruiecKasi IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPrUs
3apsKEHHOT0 KOHJEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE DJICKTPONPUOOPOB, KOHJEHCATOP, KOMHWPOBAIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

VY eTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU3OBAHHbIX TEIN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEI.



[IpoBOIHUKH B 3IEKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

JM3NeKTpUKU B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYHIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKM TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1s ydacTka Lenu.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHUBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMELIAHHOE COEAMHEHNE ITPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTb 371EKTPUUYECKOTO TOKa.

DIEKTPOABUKYILAsA CHJIA U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH Oma Jist
MOJIHOM (3aMKHYTOM) ayiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJLJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonHuku. CoOOCTBEHHass W TMPUMECHas IPOBOJUMOCThH IOJYIPOBOIHUKOB.
CsoiicTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DNEKTPUYECKUII TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DJIEKTPOJIUTHYECKAs
Juccoranus. DIEKTPOIIN3.

DnexTpuueckuil Tok B razax. CaMOCTOSTEIbHBIM U HECAMOCTOSITENBHBIN pa3psaa. MoiaHus.
ITna3ma.

TexHu4yeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEpPMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP COINPOTHBJICHUS, BAKYyMHBINH AHOJ, TEPMHUCTOPHI W (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUTOMIAIN
MONEPEYHOI0 CEYEHUSI U MaTepHaa.

CwmenraHHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMoe u3MepeHue 3IeKTpoABMKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TalbBAHUYECKOTO
AJIEMEHTA M OllIEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoi pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTH JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHMKA TOKa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.

Habmronenue anekrponusa.

MexnpeaMeTHblie CBSI3H

Wzyuenne xypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCyIIECTBISETCS € Y4ETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH, OWOJOTHM, XWUMUH,
reorpauu ¥ TEXHOJOTHH.



Medscnpeomemnsie nousamus, CBS3aHHbIE C W3YYCHHEM METOJOB HAYYHOTO IO3HAHMS:
SBJICHWE, Hay4yHBIM (akT, Tumore3a, (Gu3MYecKas BEJIWYWHA, 3aKOH, TEOpHs, HAOJIOJCHHE,
OKCIIEPUMEHT, MOJICITUPOBAHKE, MOJIC]Th, U3MEPEHUE.

Mamemamuxa: penieHHEe CUCTEMbl YpaBHEHHM, JuHeWHas QyHKUus, mnapadoa,
runepooia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIMH Ha OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBWKEHHE B KHUBOU npupoze, nuddysus, ocMoc, TEIIoo0MeH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUYCCKHE SBIICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEUIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEUIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, KUAKOCTEH W Ta30B, 3JIEKTPUUYECKUE
CBOICTBA METAJJIOB, SJICKTPOIUTHYCCKAS JUCCOIIUAIUS, TaThBAaHUKA.

l'eocpaghus: BARXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHKUE NBIKEHUH C MCIIOB30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIMITHUKK, HCIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJOMET W JIpyrue), JBUTATENb BHYTPEHHETO CrOpaHWs, I1apoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyYeHUs COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAHOMATEPHAJIOB, M  HAHOTEXHOJOTHH,  JJCKTPOCTAaTHYECKas  3allluTa,  3a3eMIICHUE
JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SJICKTpPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIC IIPUOOPHI, TATbBAHUKA.

11 KJIACC
Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUSA

ITocrositHHBIE MarHuThHL. B3auMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cylieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAYKIMK. KapTrHa TMHUM MarHUTHON MHAYKLUU TOJIS IIOCTOSIHHBIX MArHUTOB.

MarautHoe 1nojie MpPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMM MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOTO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE.

Cuwna Jlopennia, €€ MOAynbp UM HampaBiieHHe. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMKYIIAs CHUJa MHIYKIUU B TPOBOJHUKE,
JBUKYLIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CUJIa CAMOMHAYKLINH.

DOHeprus MarHUTHOT'O TOJISl KaTYLIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPAKTUUYECKOE MPUMEHEHHWE: IOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBI, MJIEKTPOJIBUraTEIb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JInHMM MHIYKIIMM MarHUTHOTO MOJIS.

B3auMmopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.



SIBiIeHUE HNEKTPOMArHUTHON MHYKIUU.

IIpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOJABMKYIIEH CHIIBI HHAYKIMM OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
MOTOKa.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3y4yeHre MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

HccenenoBanue 1elcTBUS NOCTOSHHOTO MArHUTa HA PAMKY C TOKOM.

HccnenoBanue sBJIEHUS AIEKTPOMarHUTHOW NHAYKIIMH.

Pa3pgean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenbnas cucrema. CBoOOgHBIE MexaHuueckue Kkojebanusa. [apmonuueckue
konebanus. Ilepmon, wactora, amrumrtyna W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MareMaTnyecknii MasTHUK. YpaBHECHHUE TapMOHHMYECKUX KojieOanui. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

KoneGartenbubiii kKOHTYp. CBOOOJHBIE S3JIEKTPOMArHUTHBIE KOJEOAHUS B HIICATHHOM
KOJIeOATeIbHOM KOHTYype. AHAJNOTHs MEXIy MEXaHWYECKMMHU W OJIEKTPOMarHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3akoH cOXpaHEHHsS SHEPTUU B UACATBHOM KOJIeOaTEIIbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxaromuX KojeOaHUAX. BbIHYX/I€HHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemennbiii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTpeONieHUE DIEKTPUYECKONH DHEPIHH.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJCTBE AJEeKTpodHepruu. KynbTypa uCnonab30BaHUSA
3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU.

TexHudyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

Hccnenoanue mapaMeTpoB KosiedaTeNnbHOM CUCTeMbI (IPYKHHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmtoenue pesonanca.

CBOOO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusl.

OcmuorpaMmbsl — (3aBUCUMMOCTA  CHJIBI  TOKAa W HANpsDKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUN PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBaHue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJIeOaHUI Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpys3a.

HccnenoBanne IEpEMEHHOIO TOKa B ILENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJIEHCAaTOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60JIHbL

Mexanudeckre BOJIHBI, yclIoBUsA pacnpocTtpanenus. [lepuon. CkopocTs pacnipocTpaHeHus
u januHa BonHBL [lomepeunple W mponaonbHble BONHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

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



DNIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS M3My4YEHUs AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuus, uarepdepenuns. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpyMeHEHHE 3IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeleBuaeHUs. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHuueckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
YJIbTPa3BYKOBasl JIMATHOCTHUKA B TEXHHKE W MEIULMHE, pajap, PaaHONpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumronenne otpakeHus U IPEIOMIIEHUS] MEXaHUYECKHUX BOJIH.

Habmonenue nnrepdepeHny u AuQpakini MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

Habmioienue CBA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOU
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, naTepdepeHus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEeHUE CBETa B OHOPOIHON cperie.
JIyu cBera. ToUeUYHBIM UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbl OTpaxxeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epKaie.

[Tpemomnienne cBeta. 3aKOHBI MPEIIOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTellb
npenomieHus. [lonHnoe BHyTpeHHee oTpaxeHue. IIpenenbHbli yron MNOJHOTO BHYTPEHHETO
OTpaXKEeHHUS.

Hucnepcus ceera. ClnoxxHbIi coctaB 6enoro cera. L{Ber.

Cobuparoniue M pacceuBarouie JHUH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsSHUE U
ONTHYECKas CHjia TOHKOM JMUH3BL. [locTpoeHne n3obpakeHuil B COOMPAIOIINUX U PAaCCEUBAOLINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonnoBas onrtuka. WHrepdepeninus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpakuus cBeta. JludpakunonHas pemérka. YciaoBHe HAOMIOJEHHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA HA IU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoWCTBa W IpPaKTUYECKOE NPUMEHEHHE: OYKH, Jyna, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AU(PPAKIHOHHAS
pemeTKa, TOISTPOUSI.

Jlemoncmpayuu

[TpsimonuHeHOEe pacnpocTpaHEeHHe, OTpakeHHWEe U MperioMieHue cBeTa. Onruueckue
pUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. MoJienb CBETOBOIa.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.



HaGmronenue aucnepcun cBera.
[Tonmy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBI.
[TomrydeHue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmroienue nosisipuzanuu cBera.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
N3mepenne noka3aresns IpesioMICHUs CTEKIA.
HccnenoBanue CBOWCTB M300paKECHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.
Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUU OTHOCHUTEIBHOCTH
['paHuLBl TPUMEHMMOCTH KIIACCMYECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTH MOAYJIS CKOPOCTH CBE€Ta B BaKyyMmMe, NPUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHHU U COKPAILEHUE JITTUHBI.
OHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHULIBI.
CBs13b Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs OKOSL.
Paznen 7. KBantoBasi pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®oronsl. ®opmyna I[lnanka cBs3u sHEpruu GOTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIbC
doToHa.
OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
doroaddexra. Ypasnenune DitHmreitna 1 pororddexra. «KpacHas rpanuna» Goroddpdexra.
JlaBnenue cBera. OnwiTel I1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpOICTBA M MpaKTHUECKOE NpUMeHeHHe: (PoTosnaemMeHT, (OTOAATUUK,
COJTHEYHast OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®Doto3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHeHero Gpotodddexra.
CBeToanoI.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnsiTel Pezepdopna no paccesHuto o -uactuu. [lmanerapHas
Mozenb atoMa. [locrynarsl bopa. 3nyuenue u norsnouieHue (GOTOHOB IpU MEPEXoAe aroma ¢
OJIHOTO YpOBHS DJHEprum Ha JApyro. Buasl crnekTpoB. CHEeKTp YpOBHEH 3HEpPIHHM aroma
BOJIOpOJA.
BonnoBsele cBolicTBa yactull. BosHbl 1e bpoiinsa. KopnycKynsipHO-BOJHOBOW Tyaau3M.
CroHTaHHOE U BBIHYKJIEHHOE H3JTyuEHUE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPajJbHbI aHaInu3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue nuHeRvaTbiX CIeKTPOB U3JIyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpsITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopnaa no onpenenennio coctaBa paAuoakTUBHOIO U3ITYYEHHUS.
CsoiicTBa anbda-, 6era-, raMma-u3IydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OpPTraHU3MBI.



OtkpeiTHEe TIpoTOHa M Heitpona. Hyknonnas mopnens siapa [eiizenGepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uncio siapa. M30Tornsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
pazMoaKTUBHOIO pacnaja.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

SnepHele peakuuu. [leneHne u CUHTE3 A1ep.

Anepupiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M NIEpCHEKTHUBBI  SAIEPHOM
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI AIEPHON SJHEPIETUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE [TO3UTPOHA.

Mertonbl HaOMIOEHNUS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHLI.

OyHaMeHTaIbHbIE B3auMoAelcTBus. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHHUYEeCKHEe yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: JNO3MMETp, Kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Ortanbel pa3BuTus acTpoHoMuu. llpuxiiaqHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHUE
ACTPOHOMHH.

Bun 3Bé€3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

Conneunas cucrema.

Connue. Conneuynass axkTuBHOCTb. Mcrtounuk sHeprun ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CIEKTpajbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
IoCIe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUSA O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne n neuxenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuky v kBazapbl. YEpHBIE ABIPHI B sIpax TAJAKTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bonbuioro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M C UCIHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OIIpeJeNIeHHs] MOJI0KEHHUs HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IMS
CeBepHOro noiymapus u sipkue 3BE3/1bI.

HaGnronenus B teneckon JIyHel, muianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUECKOW, COLMAIbHON U
THUYECKON cdepax JesATeIbHOCTH 4YeJIOBEKa, pOJib W MeCTO (U3UKM U acTpOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (PU3MUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHUH 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001LEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeamMeTrHblie CBSI3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kiacce OCYIIECTBISIETCS C yYETOM
COJIep’KaTEeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO MO3HAHMSL:
SBJICHME, HaydHbIi (akr, rumores3a, (usnyeckas BeTUMUMHA, 3aKOH, TeOpus, HaOIIO/IEHHeE,
SKCIIEPUMEHT, MOJAEIIUPOBAHUE, MOJIENb, U3MEPEHHE.



Mamemamuxa: penieHne CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC,
KOCHUHYC, TAaHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
NPOCKIMH Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JEMEHTApHBIX (DYHKIIHIA,
NPU3HAKU OJ00MS TPEYTOJIbHUKOB, ONPEIEICHNE oAU IIIOCKUX QUryp u o0bEMa Tel.

buonoeusn: snexrpuyeckue SBICHUS B JKMBOM NHpUpoze, KojeOaTenbHbIC IBIKEHUS B
JKUBOM NIPUPOJE, ONTUYECKUE SIBJICHUS B JKMBOM IPHUPOAE, NEHCTBUE pPaJualMd Ha JKUBBIC
OpraHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYN, KpPUCTaJUIM4ecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE NOJOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (oTochEMKa 3eMHON
IIOBEPXHOCTH, NPEICKA3aHUE 3EMIICTPSACECHUN.

Texnonozus: MTUHUM DJIEKTPOIIEpenad, TE€HEPATOP IEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIN arnmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne ydeOHOro mpenmera «®du3mka» Ha YpOBHE CpeIHEro oOIIero oOpa3oBaHUS
(6a3oBBIi  ypOBEHb) JOJDKHO  OOECIIEYHMTh  JOCTM)KEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPECAMCTHBIX O6pa3OBaT€JII)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE PE3yabTaThl OCBOCHUSA y4eOHOro mpeamera «DPu3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlUW, TO3UTHUBHBIX BHYTPEHHHX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
pacIIMpPEHNE KU3HEHHOI'O ONBITA U OIbITa JACSITEIBHOCTH B IPOLECCE pealn3alid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

MPUHATHE TPAJUIHUOHHBIX OOIIEYETIOBEUECKMX TYMAHUCTHYECKUX M JIEMOKPATHUECKUX
LIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIBHOCTh B MHTEpEcax TI'pakJaHCKOro oOlIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHUE B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSAMU ¥ Ha3HAYEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTH POCCUICKOMN TPaKIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM POCCUMCKUX
yu€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY Hay4HOI'O TBOPUECTBA, IPUCYILETO
buznueckoil Hayke;



5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K PA3IUYHBIM cdepaM TpoPecCHOHATBHON NESTEIPHOCTH, B TOM 4YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMCHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBECHHBIC YKU3HCHHBIC TIJIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMO0Opa30BaHUIO B 00nacTu (PU3UKHU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

c(OPMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIBTYphl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAaHWE M OCYIICCTBIICHHE NICHCTBHI B OKpY)KAIOIICH cpelle HAa OCHOBE 3HAHUS
L[eJI€ YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacuiMpeHre OmbITa JIEATSIPHOCTH JKOJOTMYECKOW HANpPaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN TI0 (pru3muKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MYECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MPOIECCE M3YUCHUST (PU3UKU
OCYILECTBIISATh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO NESITEIbHOCTh HHAMBUYAIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI
IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBble Jiornueckne AeHCTBUA:

CaMOCTOSITENILHO (DOPMYITMpPOBaTh M aKTYyaJIU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEICIIATH IEJIH JeATCIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTSPUH UX JTOCTHIKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUYCCKUX SBICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHaIN3a HMEIOIINXCSI MaTepUaATbHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JEATCIHHOCTH, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSX pPEaTbHOT0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciaenoBarebCckue AeCTBYSA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSATHSIMH W METOAaMH (pU3UYecKoi
HAYKU;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIICIOBATEIBLCKON M MPOCKTHON JESITEILHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOJIOB TIO3HAHHSI,

BJIQJIETh BHUJAMHU JEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpIpeTalui,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsSX, B TOM YHCIE MPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIJABUTATH
TUMNOTe3y €€ pelleHHs, HaXxOAUTh apTryMEHTHl IJs JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHIA,
3aJ1aBaTh MapaMeTPhl M KPUTEPHH PEIICHUS,

AHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7aud pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIC 33/Ja4yd B 00pa30BATENBHON AEATEIHLHOCTH, B
TOM YHUCJIC TIPH U3YyUCHUH (PH3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MIPUOOPETEHHBIHN OIBIT;

YMETh IMePEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHYECKYIO 00JIaCTh KU3HEICITSILHOCTH;



YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MIPEIMETHBIX 00JIaCTEeH;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIAraTbh OPUTMHAIBHBIC TOAXObI U PEIICHHUS;

CTaBUTH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PELICHHUS.

PatGora ¢ undopmaunmeii:

BJIAJICTh HABBIKAMHU MOJy4YeHUs MH(DOpMAIK (PU3NIECKOTO COJACPKAHUS U3 UCTOYHUKOB
pa3HbIX THWIIOB, CAMOCTOSTEIBHO OCYHIECTBIATh IIOMCK, aHaJIW3, CHUCTEMAaTH3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IMPE/ICTaBICHHS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCTOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pElIeHUN KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OpPraHU3alMOHHBIX 3a/ad C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3IUYHBIX (opMmarax ¢ y4EToM
Ha3HayeHus: WHGOpPMAalUM ¢ LEJNEeBOM AayAUTOPHH, BBIOMpas ONTUMAJIbHYIO (opMy
IIPEJICTaBICHUS U BU3YaIM3aL1H.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

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

pacmo3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIMH U CMATYATh KOH(DIUKTHI,

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM S3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHOM U MHAUBUAYAJIbHON padOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0TO YJ€Ha KOJUIEKTHBA;

MPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH JACHUCTBUHM, pPACIpPElENATh POJIU C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHON paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJA U KaXJOI'0 y4aCTHHKA KOMaHbl B OOLIUI pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATEJIbHYIO JESATEIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1auH;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS] Pacu€THBIX M KAaYeCTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYAUIMH B 00JacTh (PUBHKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON pedieKCUU KaK OCO3HAHUS COBEpIIAEMBIX NeHCTBUI
Y MBICJIUTENBHBIX IPOLECCOB, X PE3YJIbTATOB U OCHOBAHUI;



UCTIOJIb30BATh MPUEMBI peIIeKCUH IS OLIEHKH CUTYaIlH, BEIOOpA BEPHOT'O PELICHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS IO UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

puU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce OCTHXKEHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
MHTEJUICKT, MPEAIOaraloufii coOpMHUPOBAHHOCTS:

CaMOCO3HaHUsl, BKJIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHHE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCA K SMOIMOHAIbHBIM
M3MEHEHUSM U MPOSBIATH THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXXHOCTEH;

SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHUE APYTUX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOILIECHUS, CIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K xonny oOyuenust B 10 kJacce npeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh Ha TMpPUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAy4YHOH KapTHHbBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHMKHM M TEXHOJIOTHH, B MPaKTHUYECKOU
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEeH: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA Tra3, MOJEIU
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TEJ, TOUECUHBIH IEKTPUUYECKUH 3apsi NPHU PELICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUs BEUIeCTBa M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MaJeHue Ted,
JIBIDKEHUE TIO0 OKPY)XKHOCTH, WHEpLHMs, B3auMojeicTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JKUJIKOCTeW M TBEPIBIX Tesl, U3MEHEHHEe 00bEMa Ten NMpH HarpeBaHWU
(oxJ1aXx/1eHNN), TEMJIOBOE paBHOBECHE, UCIIAPEHUE, KOHIEH A, JIaBJIeHUE, KpUCTAIII3aIus,
KHUIIEHUE, BJIAKHOCTH BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXaHMUYECKOE JIBM)KEHUE, UCIOJb3Yys (pU3MUecKHe BEIMYMHBI: KOOpJIUHATa,
IyTh, NEPEMELEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Teja, KHHETHYECKas
SHEprusi, NMOTEHIMalbHAs SHEPIUs, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3NYECKUH CMBICT HMCIOJB3YEeMBIX BEJIWYMH, HUX
0003Ha4YeHHs U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMH,

ONKCHIBaTh HM3YYEHHbIE TEIJIOBbIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelIHss KHHETHYecKash »Heprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasza, Kod(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIIOBOIO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATH (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BETUYMH,



ux O0O0O3HAUeHHWs] W EIWHUIIBI, HAXOAWTH (OPMYIIbI, CBS3BIBAIOIINE ITaHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIE SJCKTPUUYECKHE CBOMCTBA BELIECTBA M JJICKTPUUYECKHE SBICHUS
(mporuecchl), UCMONIb3ys (PU3UYECKUE BEIUYMHBL AJIEKTPUUECKUM 3apsij, 3JIEKTpUYECKOoe IoJe,
HaNpsOKEHHOCTh  TOJI, MOTEHIMAJ, Pa3HOCTb IOTCHLUUAIOB; MpPH ONUCAHWU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIUHUILBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

aHAJIM3UPOBaTh (PU3MUYECKUE IMPOLECCHl U SBIEHUS, MCHOJB3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenud, |, |l u Ill 3axkonsr HbroTOHa, 3aKOH coXpaHeHUs
MEXaHUYECKOM PHEpPIUuH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIMII CYNEpIO3ULMH CHJI, TPUHLIUI
PaBHONPABUSI MHEPIHMATIBHBIX CHCTEM OTCUETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEIIIECTBA, I'Aa30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETHYECKOW SHEPruM TEIJIOBOIO JBHIKEHUS
MOJIEKYJ C aOCOJNIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
JIEKTPUUECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pa3inuyaTh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO MCIOIb30BaHUS B [IOBCEHEBHOM KU3HU;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAHMIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH, TpuU 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOIKI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUYECKUX BEJIWYMH, INPH 3TOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBHCHUMOCTH MEXIY (U3MUECKUMH BEIMYMHAMH C HCIOJIb30BaHHEM
OpSAMBIX H3MEPEHUl, IMpH S3TOM KOHCTPYUPOBAThb YCTAaHOBKY, (DPUKCHpPOBAaTh pE3yJIbTaThl
MOJTyYeHHOM 3aBHCHUMOCTH (PM3MYECKHUX BEJIWYHMH B BHJE TaONHIl U IpadUKOB, JIEIaTh BHIBOIBI
10 pe3yNbTaTaM HUCCIIEOBAHUS;

coOnrofarh mnpaBuia 0€30IacCHOrO TpyAa IMPH MPOBEICHUM HCCIEIOBAaHUM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHuUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢du3nveckre 3aKOHBI ¥ IPUHITUIIBI, HA OCHOBE aHAJM3a YCIIOBHS 3a7adll BEIOUPATh (PH3MUECKYIO
MO/JIeNIb, BBIACNATh (U3MYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYCHHOTO 3HAUSHHsI (PU3MUECKON BEIIMYHMHEI,

pelaTh KayecTBEHHbIE 3a/a4yM: BBICTPaMBATh JIOTUYECKH HEMPOTHBOPEUMBYIO LIETIOUYKY
paccyXJIeHH ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCMOJIb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ady COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUHU JUIS TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH W TIPEACTABICHUS YYeOHOU H
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuyM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIyYaeMyro HH(OpMaIINIo;

NPUBOJUTH NMPUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00BSICHEHHE MTPOIIECCOB OKPYKAFOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA,

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHMs 3]I0POBbsI U COOIIOICHNS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarollel cperne;

paboTaTh B TPYIIE C BRIIOTHEHUEM PA3IMYHBIX COIMAIBHBIX POJIeH, TUIAHUPOBATh paboTy
TPYMNIIbl, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTAaHJAPTHBIX CUTYAIHsX, aJeKBATHO OIEHWBATH BKJAJ KaXKIIOTO W3 YYAaCTHHUKOB TPYIIBI B
pelIeHre paccMaTpuBaeMoil MpooIIeMBl.



K konmy oOyuenus B 11 kJjacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

JIEMOHCTPUPOBATh HA MpPUMEpaxX pojib U MecTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOUM KapTHUHBI MHpa, B Pa3BUTUHU COBPEMEHHOM TEXHUKH W TEXHOJIOTUH, B MPAKTHYECKON
NeSITeILHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOI KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJAENeil: TOYeYHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOYEYHBIH HCTOYHUK CBETa, SAEpHAs MOJEIb aTOMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelieHrnr GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEHCTBUS TOKAa, B3aUMOJECHCTBHUE MArHUTOB, 3JEKTPOMAarHUTHAas
WHAYKLIMS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM U JBHXKYILIUICS 3apn,
AIIEKTPOMArHUTHBIE KOJICOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakiuus W MOISIpU3alUsg CBeTa, JUCHEpPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONMCHIBATh M3yUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MATHUTHBIC, ONTUYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) U JICKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIICKTPUUYSCKHH 3apsii, CHja TOKa, DIEKTPUYECKOE
HaNpPsDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABUKYIIIAsl CHUIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuwia Ammnepa, cuwia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsSl 3JIEKTPUYECKOr0 M MArHUTHOTO MOJIeH, MEepUOoJ] W 4YacToTa KoieOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (OKyCHOE pacCTOSHHE M ONTHUYECKAas Cuila JIMH3bI, NPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOIB3YEMbIX BEIMYMH, WX O00O3HAUCHHWsS W EIMHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTMMU BETUYHHAMU;

ONKCBHIBATh H3YYCHHBIC KBAHTOBBIC SIBIICHUS W TPOLIECCHI, HCHONB3Ys (PHU3MUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPrus U
UMIyasC (OTOHA, MEpPUOJ TNoJypacmajia, SHEPIrHUsl CBSI3M aTOMHBIX SJ€p, NPU ONHUCAHUU
MPaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3yeMbIX BEIMYWH, MX OOO3HAYEHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbl, CBSI3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NUECKON BEJTMUUHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUS, UCHOIb3Ys (PU3NYECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IOCJIEAOBATENILHOTO M MApalIeIbHOTO  COEMHEHMS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
NOPSMOJIMHEHHOTO PAacIpOCTpaHEHUsl CBETAa, 3aKOHBI OTPAKEHHUS CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHE OWHINTeHHa 11 QororddexTa, 3aKOH COXpPaHEHUS DIHEPTHH, 3aKOH
COXpPaHEHMs HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, IpU ITOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BbIpR)KEHUE W YCIIOBHS (TpaHULIBL,
00acTi) IPUMEHUMOCTH;

OTIpE/ICNIATh HAIPaBJIICHWE BEKTOpA MHIYKIUM MArHUTHOTO TOJSI MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M ONHCHIBATh N300pakeHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBIMOJHATh 3KCIIEPUMEHTHI MO HCCIEIOBAHUIO (PU3UYECKUX SBJICHUN M MPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEeHUi: 1mpu 3ToM  (OpMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEeI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITh MpsSMble U KOCBEHHBbIE HM3MEpeHMs] (DU3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIHOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;



Huccjaca10BaTh 3aBUCUMOCTHU (bI/I3I/I‘-I€CKI/IX BCJIMYUH C UCIIOJIb30BAHUECM IIPSAMBIX H3MepeHHﬁ:
IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJabTAaThl MOTYYEHHOH 3aBUCHMOCTH
¢u3nveckux BeIMYMH B BUAEC TaOmMI W TpaduKoOB, [enaTh BBIBOABI IO pe3yjibTaTam
UCCIIEIOBAHHS;

cobmofaTh IpaBuia O€30MacHOr0 TpyJda IpPU MPOBEACHUHM HCCIECJOBAaHMHM B paMKax
y4eOHOrO SKCHEPHMEHTa, Y4eOHO-MCCIENOBATEIbCKOH M MPOCKTHOM JEATEIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacyéTHBIE 3aJadyd C SBHO 3aJaHHOM (DU3MYECKOW MOJENbBIO, HCHOIb3YS
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4Hl BHIOMPATh (PU3HUECKYIO
MOJZIeTIb, BBIACHATh (DU3NYECKHE BEIWYMHBI W (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHHUBATDH PCAIIBHOCTD IMMOJIYYCHHOI'O 3HAYCHU A q)HSquCKOﬁ BCJINYHHDBI,

penraTh KayeCTBEHHBIC 3a/1aud: BBICTPAWBATh JIOTMUYECKH HENPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKUE SBIICHHUS,

UCIIONIb30BaTh MPU  PEUICHWH Yy4YeOHBIX 3aJad COBpPEMEHHble HH(OpMalNOHHBIC
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPHPOBAaHUS, MHTEPIPETAMH U TPEICTAaBICHHUS y4eOHOH u
HAYYHO-TIONYJISIPHOM WH(OpManuy, MOIXYYEHHOH W3 pa3IMuHBIX HCTOYHHUKOB, KPHUTHYECKU
aHAJIM3MPOBATH NOIY4aeMy0 HHPOPMAIIHIO;

OOBSCHATH MPUHIMIIBI ICHCTBUS MAIMH, TPHOOPOB M TEXHHYECKHUX YCTPOICTB, pa3indaTh
YCIIOBHA UX 0€30I1acCHOT0 MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOJHUTH MPHMEPHI BKJIAJa POCCUICKHX U 3apYOEXKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAaHUS MO (U3MKE B IIOBCEAHEBHOW JKU3HHM IS
oOecrnieueHus 6€30MacHOCTH MpU OOpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHUsI 3J0POBbS M COOJIIOICHHSI HOPM AKOJIOTUYECKOTO TIOBEICHHS B OKPY>KaloIIel cpee;

paboTatk B TpyIIIe C BHITOJHEHUEM PAa3TUYHBIX COIUAIBHBIX POJIEH, MIIaHUPOBATh padboTy
TPYIIbl, palMOHANBHO pPACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSTENBHOCTh B
HCCTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLICHMBATH BKJIAJ KaXAOT'O0 M3 YYACTHHUKOB I'PYIIILI B
pelIeHne paccMaTpUBaEMOil TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Ne KoanuecTBO 4yacoB
u/ HaumeHoBaHMe pa3aesioB U TeM NPOTrPAMMbI Beero Kontpoabnuie | TpaTiueckue DyiekTpOHHBIE (M (POBDBIE)
paGoTs: o oOpa3oBaTejbHbIE PecypChl

Paznen 1. DUZUKA U METOJAbI HAYYHOI'O ITO3HAHUSA

11  ®wuswuka 1 METO/bl HAYYHOTO MTO3HAHMS 2 bubmorexa LIOK
https://m.edsoo.ru/7f41bf72

Uroro no pazueny 2

Paznen 2. MEXAHUKA
bubmmoreka [JOK

21 | Kumevarika > https://m.edscLJE).ru/7f41bf72
bubmmoreka [JOK

22 Mnwavmxa ! https://m.edsc?é).ru/7f41bf72
bubnuoreka [{OK

2.3  3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 hitps://m.e dsc])_E)(.)ru 17£41bf72

Wroro mo paszneny 18

Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJIUNHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU 9 1 BH6H_HOTeKa OK
https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEpPMOJIMHAMUKHI 10 1 E&g::?/ﬁ?;ﬂii?ﬁ/? fA1bf72

3.3  Arperarubie cocTosiHusA BerecTBa. Pa3oBbIe MEPEXObI 5 Egg;?ﬁ;%ii?ﬁn fA1bf72

Hroro no pazueny 24

Paznen 4. JIEKTPOJIUHAMUKA

41 Onextpocramika 10 . lf?tptlg::?/?l:.e;jasg)?ﬁl 7f41bf72

IToCTOSTHHBIN 2IIEKTPUYECKUM TOK. TOKH B pa3IMYHBIX 12 1 bubmuoreka [IOK
cpenax https://m.edsoo.ru/7f41bf72

Wroro no pazneny 22

PeszepBHOe Bpemst 2

OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 3 3
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06PA30BATEIbHBIE
padoTbI padoThbI pecypebi
Paznen 1. JIEKTPOANHAMUKA
11 MaruutHoe nosne. OJIeKTpOMarHuTHas 11 1 3 bubmuorexa [IOK
' HHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paszpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 9 1 bubmmorexa [IOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.2 MexaHU4YeCKHUE U AJICKTPOMArHUTHBIE BOJIHBI 5 1 hitps://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
23 Onuia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI crielIUaNbHON TEOPUH 4 1 bubnunoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOM ONTHKH 6 https://m.edso0.ru/7f41c97c
bu6mmorexa [JOK
4.2 Crpoetne aroma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
43 ATOMHOC 5/1p0 > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bu6mmoreka [JOK

51 DJIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 7 hitps://m.edso0.ru/7f41c97¢
Hroro no pazneny 7

Pa3znen 6. OBOBIHIAIOIEE NIOBTOPEHUE

bubnmoreka [JOK

61 Obobuiaroree nosToperHe 4 https://m.edsi.ru/7f41c97c
Hroro no pazueny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

No KonuyecTBo yacos Jlara DJIeKTpOHHbIe U (POBbIE

o/ Tema ypoka Beero Kontpoabnbie IlpakTuueckue S oGpa3oBaTejbHbIe

padoThbI padoThbI pecypcnl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [IOK
METOJIbI IO3HAHHS OKPYIKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2

2 conpenemoft nayenoft xapms . 5 ) BuSmorexa LIOK

o L https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JESITEIbHOCTHU JII0AEH
Mexannyeckoe IBUKECHUE.

3 OTHOCHUTENIBHOCTH MEXaHUYECKOTO 1 bubmuoreka [{OK
nswkenus. [lepemenienue, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOIMHEHHOE 1 bubmuoreka [IOK
JBUDKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHue. Y CKopeHue 1 bu6mmoteka IIOK
CBOOO/IHOTO T ICHHUS https://m.edsoo.ru/ff0c39cc

v Kpuonuneiinoe nsuxenue. [IBuxxeHne 1 bubmuoreka [IOK
MaTepUaIbHON TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

B Hnepuanmme nerewn oreuers. Hoponaii 1 Bubmorexa [I0K

' https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa

o | e Cum Mo ez | BuGmorera LOK

: 9 https://m.edsoo.ru/ff0c3be8
MaTepUaIbHOU TOUKH

10 Tpernii 3akoH HbIOTOHA [UIst MaTE€pUAIIBHBIX 1 bubmuoteka [IOK
TOYCK https://m.edsoo.ru/ff0c3be8

11 3akoH BceMupHoro taroreHus. Cumna 1 bubmuoreka [JOK
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TAXKCCTHU. HCpBaﬂ KOCMHUYECKasA CKOPOCTh

https://m.edsoo.ru/ff0c3d00

bub6numoreka [IOK

12 Cuta octu. 3akoH ['yka. Bec Tena
yipyr YK https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. Koadduument tpenus. Cuia
13 com OTEIBJ'IeHI/IH 1} (11)/1(1) BLII/I)KGHI/II/E) Tena B bubmorexa LIOK
P P A https://m.edsoo.ru/ff0c3f76
KUJIKOCTHU WIIH Ta3e
[ToctynarensHoe U BpalmareIbHOE ABUKCHHE
a0COJIIOTHO TBEPIOTO Tesla. MOMEHT CHIIBI. bubmuorexa [IOK
14 N .
[Tiedo cuitbl. YcioBust paBHOBECHSI TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MaTepuaibHONW TOUYKH, CUCTEMBI
MaTepualbHbIX TOUYEK. IMIynbe cumbl. Bbu6mmotreka [JOK
15 ]
3aKoH COXpaHEeHUs UMIynbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHEC
Pa6ota u mourHocTh cuibl. Kunernueckas
16 SHEPrus MaTI;l naibHOM Touku. Teopema 00 bubmorexa LIOK
P P OLH. ©E0p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUu
[TorenuuansHas sueprus. [loTeHnnanbpHas
17 SHEPTHs YIpyro neGopMupoBaHHON bubmuorexka [IOK
npykuHbL. [loTeHIIManbHas SHEPTHs Tea https://m.edsoo.ru/ffOc461a
BOJIM3H MMOBEPXHOCTH 3eMITH
[ToTeHMambHBIC U HETIOTESHITUATBHBIC CHJIBL.
CBs13b paOOTHI HEMOTEHIMATBHBIX CHII C
18 H3MeHepH1/1eM MexaHqucL:IKoﬁ SHEPTUHU bubmorexa OK
P https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUn
JlabopaTtopHas pabota «lccnenoBanue cBsizu
19 paboThI CHITBI C U3MEHEHHEM MEXaHHYECKON
SHEPTHUH TeJla Ha MIPUMEPE PACTIKCHUS
PE3UHOBOTO KI'yTa
KonTponpnas padota no teme «KnunemaTtuka.
P P but6mmorekxa [IOK
20 JlmHamuka. 3aKOHBI COXpaHEHUS B

MEXAaHHUKE

https://m.edsoo.ru/ffOc4b74
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OCHOBHBIE ITOJIOKCHHS MOJICKYJISAPHO-

bu6nmoreka [IOK

21 KMHETUYECKOU Teopun. bpoyHoBckoe hitps://m.edsoo.ru/ffocAdc?
newkenue. duddysus
XapakTep ABMKCHUS U B3aUMOJICHCTBUS
22 4yacTHI] BerlecTBa. Mojienn CTpOeHuUs ra3oB,
KHUAKOCTEH U TBEPABIX TEJ
23 Macca monekyi. KonuuecTBo BeiecTsa.
[TocTostnuast ABoraapo
24 TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. lllkana temneparyp Llenbcus
o5 WUneanpusriii raz 8 MKT. OcHoBHOE bu6nunorexa LIOK
ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOGcomtoTHas TeMIepaTypa Kak Mepa
26 CpeaHEN KUHETUYECKON SHEPTUU JBUKCHUS bubmmoreka [JOK
MOJICKYJ1. Y paBHeHUEe MeHieneeBa- https://m.edsoo.ru/ffOc511e
Knaneiipona
27 3akoH JlanbpToHa. ["a30BbIC 3aKOHBI
JlabopaTtopHas pabota «lccnenoBanue
28 3aBHCHUMOCTH MEXy MapameTpamMu
COCTOSIHUSI pa3pEKCHHOTO Ta3ay
H3onporiecchl B e€anbHOM ra3e u ux bubmuoreka [IOK
29 )
rpaduyeckoe npeIcTaBICHNE https://m.edsoo.ru/ff0c570e
BHyTpeHHss SHEpTUs TEPMOAUHAMUYECKOM
30 CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI. bubmuoreka [IOK
KomuuecTBo TemnoTs! 1 padoTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO UICATHHOTO Ta3a
31 Buasl Tennonepenaun Bubmorexa OK
https://m.edsoo.ru/ff0c5c36
VY aenbHas TETUIOEMKOCTH BEIIECTRA.
32 Kf)lnnquTBo TEIUIOTHI ITPU T:fmonepenaqe. bubmorexa LIOK
g https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN MpoIecc
33 [TepBbIit 3aKOH TEPMOAMHAMUKH U €TO0 bubnuoteka [JOK



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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IIPUMEHCHUEC K U30IIpoLecCaM

https://m.edsoo.ru/ffOc5efc

34 HeoOpaTtumocTh MporeccoB B MpUPOJIE. bubnuorexa [JOK
BTopoii 3aKk0H TepMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpunun pevicreus u KII/ TenmoBoi bubnunoreka LIOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJI
37 DKOJIOrH4ecKHe MpoOIeMbl
TETIOIHEPTETHUKH
38 O606maromuii ypok «MounekymsipHas bu6nmorexa LIOK
¢du3rka. OCHOBBI TEPMOTMHAMHKI) https://m.edsoo.ru/ff0c6938
Kown bHas Ta 10 TEM
39 «lt)/lozpecl)iilnﬂimgifgnjnxc;. chOBH bubmmorexa HOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBanue M KOHACHCAIHS. Bbu6mmoteka [JOK
Vcniapenre u KUIeHue https://m.edsoo.ru/ff0c63b6
41 AOGCOIIOTHAS M OTHOCUTENbHAS BIAKHOCTh bubnnorexa [JOK
Bo3/yxa. HachlleHHbIH mnap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amop(HbIe Tesa. AHU30TPOINHS CBOWCTB bubmuoreka [IOK
KpucTayuioB. XKukue KpucTaibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [TnaBnenue u kpucramum3anus. Y aenbHas bubmmoreka IIOK
TeruioTa tiasiaeHus. CyomuMarus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHHe TemI0BOro O6anaHca bubmmorexa [IOK
https://m.edsoo.ru/ff0c6820
45 DIeKTpu3anus Teil. DIEKTPUUECKUH 3apsi. bubnuotexa [JOK
JIBa BU/Ia DIEKTPUUYECKUX 3apSIOB https://m.edsoo.ru/ffOc6bcc
16 momympososmin, Saxon coxparci bubmorexa LIOK
' https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsaa
47 Bsaumonericteue 3apsinoB. 3akoH Kynona. bubmuoteka [IOK

ToueuHslil 2NEKTPUYECKHAN 3apsi]

https://m.edsoo.ru/ffOc6ced
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Hapr[}KéHHOCTB SJICKTPHUYECKOT'O I10JIA.

bu6nmoreka [IOK

48 HpHH}IHH CYTCPHOSHLIH STCKTPHHECIIX https://m.edsoo.ru/ff0c6df2
noJiedt. JIunum Hanps>KEHHOCTH

49 PaboTa cwit 31eKTpoCcTaTHuecKoro moJsi. bubmuorexa [{OK
[Toreniuan. PasHOCTh MOTEHIHATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY U TUATIEKTPUKH B

50 aniKTpI([)CTaTquI([:KOM noI?Ie. bubmorexa LIOK

https://m.edsoo.ru/ff0c7018
JlvsnexkTpudeckas IPOHUIIAEMOCTh

51 OnektpoémkocTb. KonaeHncatop bubsmorexa [IOK

https://m.edsoo.ru/ff0c7126

59 DNeKTPOEMKOCTH MIIOCKOTO KOHJEHCATOPA. bubnnorexa [JOK
DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0

53 JlaGoparopnas padota "N3mepeHue
AIEKTPOEMKOCTH KOHAEHcaTopa'

[TpuHIMIT NECTBUS U IPUMEHEHUE

54 KOHJICHCATOPOB, KOMUPOBAJILHOTO anmapara,
CTPYHHOTO TIPUHTEPA. DIIEKTPOCTATHICCKAS
3amuTa. 3a3eMJIeHHE AIEKTPOpUOOpoB
DNEeKTPUUECKUN TOK, YCIIOBUS €r0

55 cymectBoBanus. [locrossauabii Tok. Cuia
toka. Hanpspxenue. ConpoTuBieHue. 3aKoH
Oma 1t yyacTka 1enu
[TocnenoBarenbHOE, TapaUIEIBHOE,

56 CMEIIaHHOE COETMHEHNE TIPOBOTHUKOB. bubnmnorexa [JOK
JlaboparopHas pabota «/3yucHue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEMHEHUS PE3UCTOPOBY

57 PaGoTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA. bubnmnoreka [JOK
3akon JIxoyns-Jlenma https://m.edsoo.ru/ff0c7838
3axon OMa i TOJTHOM (3aMKHYTO )

58 3JeKTpUYecKoM nenu. KopoTkoe 3amMbIKaHue. bubnuotexa [JOK

JlaGopatopHnas pabora «M3mepenue I/1C
MCTOYHHKA TOKA U €T0 BHYTPEHHETO

https://m.edsoo.ru/ffOc7ae0
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https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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COITPOTUBIICHUS

DneKTpOHHAs TPOBOJAUMOCTb TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS

59 1
METaJIJIOB OT TeMIIEPaTypPHl.
CBepXIpoBOIMMOCTh
60 DnexTpuuecKkui Tok B Bakyyme. CBoiicTBa 1
ANEKTPOHHBIX IMYYKOB
6L mpuetnan nposoumoers, Crotiersapn- 1 BuGmorera LIOK
' https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI
DIEeKTPpUYECKHI TOK B pacTBOpax U
62 paciuiaBax 3JIEKTPOJIMTOB. 1 bubmmoreka [JOK
DICKTPOIUTHYCCKAS JUCCOIHAIIHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTPUUECKUA TOK B rasax. § Buborexa LIOK
63 CaMOCTOSATEIbHBIN M HECAMOCTOSATEIbHBII 1 )
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
o | oo nputep e | Buniorsa LOK
' https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
. bubnuoreka [{OK
65 O6006maronuil ypok «JIeKTpoJuHAMUKAY 1 hitps://m.edsoo.ru/ff0c8be
KonTponbHas pabota no teme
66 «Quekrpocratuka. [TocTosHHBIM 1 bubmuoreka [IOK
AJIEKTPUUYECKHUT TOK. TOKH B Pa3IMIHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepBHblil ypok. KonTponbhas paboTa 1o 1 bubmuorexa [IOK
Teme "DIeKTpoarMHAMHKA" https://m.edsoo.ru/ff0c8c56
68 PezepBHblil ypok. O60061maronuii ypok mo 1 bubmuoteka [IOK
temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kont I Hata 0o0pa3oBaTeIbHbI
/i Beero poabHble  IIpaxTuteckue | .oyopyyg pasoBateJ e
padoThI padoThI pecypchl

[TocTostHHBIE MATHUTBI U UX
B3aumoieiictBue. MarautHoe nose. Bektop bu6mmoreka [IOK

1 . N 1 .
MarHUTHOW MHAYKIMH. JIMHUM MarHUTHOM https://m.edso0.ru/ff0c9778
UHIYKIHH
MarauTtHoe 1nose MpoBOJHUKA C TOKOM.

2 OmneIT OpcTena. B3£HM0§eﬁCTBHe 1 bubmmorexa LJOK

https://m.edsoo.ru/ff0c98fe

MIPOBOJHHUKOB C TOKOM

3 JlaboparopHas padota «/3yuenue 1 1 bubnnoreka [JOK
MarHUTHOTO TIOJIsI KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOT'O TIOJISI HA POBOTHUK
¢ TokoM. Cuta Amriepa. JlaboparopHast bubnuorexa [JOK

4 . 1 1 .
pabota «MccieqoBanue IeiHCTBHS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM)

eiicTBHE MarHUTHOTO TTOJISl Ha
5 L[HBI/DKymyIOC;I 3apspKeHHYyHo yactuny. Cua 1 bubmorexa HOK
https://m.edsoo.ru/ff0c9df4

Jlopenua. Pabora cuinsl JlopeHua
OnexkrpoMarauTHas HHAyKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHIYKIIUH. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuun dapanes

7 JlaGopatopHas pabota «/ccnenoBanue 1 1 bubnuoreka [IOK
SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIIHN) https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. SIBI€HUE CAMOUHIYKIUH.

8 O/1C camouHIyKIIMH. DHEPTUs MAaTrHUTHOTO 1 bubnmoreka [JOK
MOJIsl KATYIIKKA C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
nosue

9 TexHuueckue ycTpoucTBa U UX 1



https://m.edsoo.ru/ff0c9778
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MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOIBUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,
WHAYKIMOHHAS [I€Yb

O6o6maromuii ypok «MarauTHoe mode. bubnmoreka [JOK
10 .
DJIeKTPOMArHUTHAS HHIYKIIUS https://m.edsoo.ru/ffO0cab82
11 KontposbHas padota nmo teme «MarHutHoe bubmuorexa [JOK
noJje. DIIEKTPOMarHUTHAsT HHIYKIIHS https://m.edsoo.ru/ff0cad58
CB0OOOIHBIC MEXaHHUECKHUE KOICOaHusI.
I"apmonnueckue konebanus. YpaBHEeHUE bubnnoreka [JOK
12 . .
rapMOHHYeCcKuX Konebanuii. [IpeBpamienue https://m.edsoo.ru/ff0caf06
SHEPTUU
Jlaboparopnas padota «Vccrnenoanue
13 3aBUCHMOCTH TIEPHO0/Ia MAJIBIX KOJIeOaHUi
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpy3a»
Konebartenbublit KoHTYp. CBOOOIHBIE
JJIEKTPOMArHUTHBIC KOJIcOaHUs B
14 " CaJ'III):HOM KOJIe0aTEIbHOM KOHTYpE bubmmorexa [TOK
g ype. https://m.edsoo.ru/ff0ch820
AHAJIOTHS MEXKITYy MEXaHHUYESCKUMHA U
ANEKTPOMArHUTHBIMH KOJIeOaHUsIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 3Hep rgn B UJICaJTbHOM Kone6aT12JILH0M bubmorexa [IOK
P a https://m.edsoo.ru/ff0ch9c4
KOHTYpe
[IpencraBienue o 3aTyXaroMIHX
16 Kosie0aHusX. BeIHYKIeHHbIE MEXaHUYECKUE bubnnorexka [JOK
kosnebanus. Pezonanc. BeiHyxneHHbIE https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIC KOJIeOaHUs
[IepemennsbIit Tok. CHHYCOMIATBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOT0 bubnuoreka [IOK
17 o .
TOKa. AMIUTUTYHOE M JCHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUIIBI TOKA M HAMIPSHKCHUS
18 Tpancdopmarop. [IpousBoacTso, nepegaya
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U IoTpebIeHUE IIEKTPUUECKON SHEPTUU

YCTpOHCTBO U MPaKTHYECKOE MPUMEHEHUE

bu6mmoreka [IOK

19 OMEKTPHHECKOT0 3BOHKA, IeHEPaTopa https://m.edsoo.ru/ff0cc324
MIEPEeMEHHOT0 TOKa, JIMHU 3JIeKTponepeaayd
DKOJIOTHYECKHE PUCKU TPU TPOU3BOJICTBE
20 anekTposHeprun. Kynprypa ucnosib30BaHus
AEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopoctb bubnuorexa [JOK
pacIpoCTpaHCHHS U JIJIHHA BOJIHBIL https://m.edsoo.ru/ff0cca54
[Tonepeunsie U IPOOJIbHBIE BOJHBI
29 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTBH 3BYyKa. bubnnorexa [HOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMarHuTHBIE BOJHBI, UX CBOMCTBA U bubnuorexa [JOK
ckopocTs. IIkana 3JeKTpOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paTUOCBSI3U U TETICBUACHHUS.
PazButue cpencts cBsa3u. Pagnonokanus
o5 KonTponbhas padota «Konebanus u bubnnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpamonnnenH acIpOCTPaHEHUE CBETA B
26 OII[)HOPOOJIHOGI\/'I c;(a)snlz. C"F(Efecqgmﬁenc:ofmepm bubmorexa HOK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
| P e S e B LOK
) https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
IT MiIeHHe cBeTa. [lomHoe BH HH
28 OTI;)es;eHHI/Iee l'e[;ez[eeJ?LHL?I;II yl(zzn n}(I)TII:{eoroee bubmorexa HOK
' https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
JlabopaTtopHas pabota «3mepenne bubmuorexa [JOK
29 .
MoKa3aTeJsi PeIOMIICHHS CTEKJIay https://m.edsoo.ru/ffOcd67a
30 JIunssl. [TocTpoenue n3obpakeHuil B THH3E. bubnuorexa [IOK

®opmyJsia TOHKOH JIMH3bL. Y BEIIMUCHUE

https://m.edsoo.ru/ffOcddle
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JIMH3bI

JlaboparopHas padora «MccnenoBanue

31 . o
CBOMCTB M300pKEHUN B IMH3AX)
Hucnepcus ceeta. CIOKHBIN cocTaB 6e10ro
32 cseta. L{Ber. JlaGopaTopHas pabora
«Hal0nroieHre qucrepcuu CBETay
33 Wntepdepennus ceera. Audpakius cera. bubmuoreka [IOK
JudpakimonHas pemeéTka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Monsipu3anus cBera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
YCIIOBUS UX 0€30IaCHOTO IPUMEHEHUS
o | e e T B 10K
' Y https://m.edsoo.ru/ffOcf862
TEOPUU OTHOCUTEIIEHOCTH
37 icaemic spevent n conpattene. Bubmorera LIOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
3 ot Cone wactes ¢ wepracti BuGmorera LIOK
' p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
39 KonTponbhas padota «Ontuka. OCHOBBI bubnnoreka [JOK
CTICUATBHON TEOPHUH OTHOCHTEIIHBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyina [1nanka. Dueprus u bubnnorexka [JOK
UMITYJIbC (hOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnmoreka [JOK
Omnpitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3ako oroa(pdekra. YpaBHeHUE
42 317;<Hulilel(711)H; ﬂﬂ(i;q)(bgTToa(b(geE?a H::IKpaCHa}I bubmorexa HOK
' https://m.edsoo.ru/ff0d015e
rpanuta» Gotodddexra
43 Hasnenue ceera. OnwiTel [1. H. JleGenena. bubnuotexa [JOK

XUMHYECKOE NEeNMCTBUE CBETA

https://m.edsoo.ru/ff0d04a6
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TexHuyeckue ycTpoiicTBa U MpaKTUYECKOe

44 npuMeHeHHe: (OTOIEMEHT, (POTOJATUHK,
COJTHEYHas OaTapesi, CBETOUO]T

45 Pemrenue 3agad mo reMe «DI1€MEHTEI bu6mmoreka [IOK
KBaHTOBOM OITHKN https://m.edsoo0.ru/ff0d0302

o | e s T O BuGorera LOK

' https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6mmoreka [IOK
47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
48 nepexone arowa ¢ oanord ypomn epr uGmiorexa LIOK
g https://m.edsoo.ru/ff0dOafa
Ha apyroi. Buasl cnektpoB
BonHoBEIe cBoiicTBa yacTull. BoiaHEI e

49 Bbpoiins. KopnyckynsipHO-BOJHOBOM bubnnoreka [JOK
nayanu3M. CIIOHTaHHOE ¥ BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3IIy4eHUe

o | oo, O B LOK

https://m.edsoo.ru/ff0d0fd2
PagMOaKTUBHOIO U3ITyYEHUS
CoiicTBa anba-, 6era-, raMMa-u3IydeHuUs.

o1 BinsiHue pagnoakTHBHOCTH Ha KUBBIE
OpPTraHHU3MBI
OTkpbITHE IPOTOHA U HEUTPOHA. MI30TOMIBI.

52 Anbda-pacnaa. DIeKTPOHHBIN U bubnnorexka [JOK
MO3UTPOHHBIN OeTa-pacmaj. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy4yeHue
OHeprus CBA3U HYKJIIOHOB B sA1pe. SInepHsie

53 peakuuu. Snepusiii peaktop. [Ipodnemsi, bubnmoreka [JOK
MEePCIEKTUBBI, IKOJIOTHUECKHUE aCTICKThI https://m.edsoo0.ru/ff0d1356
SIEPHOM SHEPrETUKU

54 DOneMeHTapHbIe YacTUIbl. OTKpBITHE bubnuorexa [JOK



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

O3UTpOHA. MeToabl HAOIIOCHUS U
pErucTpaluy 3JIeMEHTAPHBIX YaCTHII.
Kpyrasiit cton «@yHaaMeHTalIbHbIE
B3anMoIeiicTBUs. EquHCTBO (hrsmaeckoit
KapTHUHBI MUPa

https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0T0 HeOa. Co3Be3us, IpKue
3BE3/bI, INIAHETHI, UX BUIUMOE IBUKEHUE.
ConHeyHast cucreMa

56

57

Counuue. ConHeuHass akTUBHOCTD.
Wctounuk sneprun CosHua U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
3BE3/1bI INIABHOM MOCIIEI0BATEIILHOCTH.
Bnyrtpennee ctpoenue 3BE3 .
CoBpeMeHHBIE IPEACTABIIEHUS O
MIPOUCXOXACHUHU U 3BoJolnu CosHLa U
3BE3]

58

Mnineunsiii [1yTe — Hama ['anakTuka.
[Tonoxxenue u apmwxenne CoyHLa B
I'anaktuke. I'anaktuky. YEpHbIE ABIPHI B
sJIpax raJlakKTUK

59

Bcenennas. Paz0eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe usnydeHue.
MeraraiakTuka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMHUHU

61

62

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMHUU U ACTPOPUUKI»

O6o06matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ITUYECKOH cdepax AesaTeIbHOCTH YeTI0BeKa

63

O6o06uaromuit ypok. Poib u mecro pusuxu
1 aCTPOHOMHH B COBPEMEHHOM Hay4YHOUN
KapTUHE MUpa



https://m.edsoo.ru/ff0d0e38

O6o0maromuii ypok. Poib ¢puzudeckoit
64 TeopuH B (HOPMUPOBAHUH MTPEICTABICHUNA O 1
(bu3nueckoil KapTuHe MUpa
O6o0maromuii ypok. Mecto ¢hpu3nvecKoi
65 KapTUHBI MUPA B 00IIEM STy 1
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX
MPEJCTABICHUI O IPUPOJIE
66 PesepBHbIil ypok. MarautHoe noie. 1
DNEeKTPOMarHuTHAsE WHYKIIHSI
67 PesepsHblit ypok. Ontuka. OCHOBBI 1
CIEMAITBHON TEOPHH OTHOCUTEIIEHOCTH
68 Pesepnsrii ypok. KBanroBast pusuka. 1 bubnnorexa [HOK
DJeMEeHThl aCTPOHOMHUU U aCTPOPUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I1O 68 4 ;
[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






