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HHOACHUTEJBbHAA 3AIIUCKA

[Tporpamma 1no ¢usuke 0a30BOro ypoBHs Ha YpPOBHE CpEIHEro oOLero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
obpazoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yuétoM deaepaabHOn
paboueil mporpaMMbl BOCIIUTaHUS M KOHIENIINUY NpenoaBanus yuyeonoro npeamera «Pusznukay» B
oOpa3oBaTeNnbHBIX oOpraHuzanusx Poccuiickoit  @enepanuy, peaqu3yrolldX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copnepxanue nporpamMMbl 10 (U3MKE HampaBleHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronmxcs 10—-11 kmaccoB npu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIETEIbHOCTHOTO oaxoaa. IIporpaMma 1o ¢pu3nke cOOTBETCTBYET
tpeboBanusM ®I'OC COO K mIaHUPYEMbBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOYy4YeHMs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb peaTU3alMd MEXIIPEIMETHbIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3Y4YCHUs (U3UKU Ha YPOBHE CpeHEero oOliiero oOpa3oBaHMs, IUIAHUPYEMbIE
pe3yIbTaThl OCBOSHHS Kypca (PU3UKHU: TUNIHOCTHBIC, METAalpeIMETHBIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e IUIAHUpPYEMBbIE PE3yJbTaThl OCBOECHUS Kypca (U3MKM Ha 0a30BOM YPOBHE, B TOM 4YHCIE
IpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;
e coaepxaHue yueOHoro npeamera « Pu3ukay 1o rogam o0yyeHHsL.

dwu3mKa Kak HayKa 0 HanboJiee OOIMX 3aKOHAX MPHUPOJIBI, BEICTYIAsk B KAUECTBE Y4€OHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIEM MHDE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMA Ui E€CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUHN, H3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueit u actpoHoMuer. Mcnoab30BaHWE W aKTUBHOE
npUMeHeHHe (pU3nYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPAa3HbIX TEXHOIOT UM
B c(epe HSHEPreTHKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCA, IOJYyUYEHHUS HOBBIX MaTEpHUAJIOB C
3aJJaHHBIMH CBOWCTBaMHM U JIpyrux. Mzydyenue pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHOW KapTHHBI MUpa 0Oydaromuxcsi, B (popMHUpOBaHUE YMEHUN MNPUMEHSTh
HaY4HbII METO/] TO3HAHUS ITPH BHITIOJIHEHUN UMHU Y4eOHBIX MCCIIEJOBAaHUM.

B ocHoBy kypca ¢u3uku 711 ypoBHS cpeHero o0mero o0pa3oBaHusl MOJIO0XKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEN KypC ABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCeX pa3ziesioB (PU3MKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEl MaTepHal Kypca GpU3NKH 00beTUHEH BOKPYT
¢uznueckux Teopuid. Bengymmum B Kypce sBIsSeTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BEUIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpennosaraeT UCHOJIb30BaHUE I'YMaHUTAPHOIO
noTeHIHana (PU3NYeCKoi HayKu, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3MKH ¢ pa3BUTHEM OOIIeCTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUYECKUMHU MTPOoOIeMaMHu.

Hoes npuxnaonou nanpaenrennocmu. Kype Gpu3uku npeanoiaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNH U3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs TOCPEACTBOM BBEICHHS 3JEMEHTOB COJCpXKaHMA,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyKAeHUs Mpo0IeM palioOHaIbHOTO MPUPOIOTIONb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (U3MKH Ha YpPOBHE CpelHero oOIiero oOpa3oBaHMs
ABIAIOTCA (u3nyeckue Teopuu ((POpMUPOBAHUE TMPEACTABICHUN O CTPYKType MOCTPOEHUS
¢usnueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX



IPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IIPOLIECCOB).

CucTeMHO-IeATETbHOCTHBIN MOAX0J] B Kypce (PU3MKHU peanu3yercs MPexe BCEro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAILHON JEATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3UKe OOBEIUHEHBI B OOMIMIA CIIHCOK
YUEHHUYECKUX IPAaKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IE€peyHe J1abOpaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBIISIETCS YYacTHUKaMH 0Opa30oBaTENIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHMS U OCHaleHUs kabuHera (usuku. Ilpu sTom
oOecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IIO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.

Bosnblioe BHUMaHue yJenseTcsl pelieHuI0 pacy€THBIX U KaueCTBEHHbIX 3aj1ad. Ilpu stom
JUIsL pacu€THBIX 3a/1a4 IMPUOPUTETOM SBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PM3UYECKON MOJIEINBIO,
HO3BOJISAIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelna Kypca,
TaK W MHTErpUPYsl 3HAHWUA U3 pPa3HbIX pa3fenoB. [l KayecTBEHHBIX 3alad MPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpYXAaroIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TtpeboBanusmMu PI'OC COO K MarepuanbHO-TEXHUYECKOMY
o0ecnieyeHHI0 yueOHOro mpoiecca 0a30Bbli ypoBEHb Kypca (U3UKU HAa YPOBHE CPEHETO OOIIEro
00pa30BaHUs JIOJDKEH W3YyYaThCsl B YCIOBHUSX MPEIMETHOTO KaObuHeTa (PU3MKH WM B YCIIOBHSIX
MHTETPUPOBAHHOIO KaOMHETa NpeIMETOB €CTECTBEHHO-Hay4yHOro Lukia. B kaOuHere ¢usnku
JOJDKHO OBITh HeoOXoauMoe J1abopaTopHOE OOOpYAOBAaHUE JUJISl BBIIOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (Gpu3nKe yueHM4ecKuX NpakTHIeCKUX padboT U JEMOHCTPAllMOHHOE 000py10BaHHE.

JemMoHCcTpaniioHHOe 00opyaoBaHue (HOpPMUPYETCS B COOTBETCTBUU C IPUHIIUIIOM
MUHHMMAaJIbHON JOCTAaTOYHOCTH M 00ECHeYuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B IIpOrpamMMme Io
¢u3MKe KIIOYEBBIX JEMOHCTpALUil A HUCCIIEJOBaHMSI HM3y4aeMbIX SIBJICHUM M IPOLIECCOB,
HMIUPHYUECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaboparopHoe 00opy0BaHuE I YHEHUUECKHUX IPAKTHUECKUX paboT hopMupyeTcs B BUE
TEMaTUYeCKMX KOMIUIEKTOB W oOecrneunBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JIByX
oOyuaromuxcs. Temarnueckue KOMIUIEKTHI J1IaOOpPaTOPHOrO OOOPYJIOBaHUS JOJDKHBI OBITH
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM aHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUJI€ IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUU SBIISIFOTCSA:

e (QopmHupoBaHUE UHTEPECA U CTPEMIICHUS 00YYAIOIINXCS K HAYyYHOMY MU3yUEHUIO PUPOIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMIPEJICTAaBICHMM O HAaydyHOM MeETOJe TMO3HaHHd U  (OPMHUPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIECHUS K OKPY’KAIOLIUM SIBJICHUSM;

e (QopmMHpOBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa U3y4YEHHs] OCHOB CTPOEHUS
MaTepuy U GyHJaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

e (opmupoBaHuE YMEHUN OOBACHATH SBJICHUS C UCIOJb30BaHUWEM (DM3MUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIbCTB;

e (opmupoBaHUE TPEICTaBICHUNA O POIU (U3MKHU AJI Pa3BUTUSA JIPYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

Joctumxenne 3THX Lejded oOecreurBaeTcsi pelIeHHeM CIeAYIOIIUX 3aqad B IpoLecce
U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero oomiero oopa3oBaHusi:

e MnpuoOpeTeHHe CUCTEMbl 3HaHUM 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHsIX, BKIIIOYAsT MEXaHUKY, MOJIEKYJSIPHYIO (DU3UKY, dJIEKTPOJANHAMHKY, KBAaHTOBYIO
(bU3KKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opMupoBaHHE YMEHHI IPUMEHSITh TEOPETHUECKUE 3HAHUS I O0bICHEHUS (PU3UIECKUX
SBJIEHUH B TIPUPOJIE U JUISI IPUHATHS MPAKTUYECKUX PEIIEHU B IOBCETHEBHOM JKU3HU;
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e OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 33]1a4 C SIBHO 331aHHON (PU3NIECKON MOJIEIBIO,
3a/1a4, oIpa3yMEeBAIOIINX CAMOCTOSATEIbHOE CO3/IaHue (PU3NIECKON MOJIeNH, aIeKBaTHOM
YCIIOBHSIM 33]1a4H;

e TMOHUMaHWE (U3MYECKUX OCHOB W TPHHIIUIIOB JEHCTBUS TEXHHYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEILY;

e OBJAQJICHHE METOJaMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS W MPOBEICHUS (PU3MUECKHX
AKCIIEPUMEHTOB, aHAJIU3a U UHTEpIpETaMy WHHOPMAIIMHU, OTIPEICICHUS JOCTOBEPHOCTH
MOJYYEHHOTO pe3yJIbTara;

e CO3/IaHUE YCJIOBUU ISl Pa3BUTHUS YMEHHH MPOSKTHO-UCCIENIOBATEIBCKOW, TBOPYECKOM
JESTSIILHOCTH.

Ha usyuenue ¢usukm (0a30BBI ypOBEHb) Ha ypOBHE CpEAHEro 0OIIero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kiacce — 68 yacos (2 vaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEIIO).

COJAEPKAHUE OBYYEHUA

10 KUIACC

Paznen 1. ®u3nka u MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o npupozae. Hayunsle mMeronsl mo3HaHus Okpy»karomero mupa. Poib
SKCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS NPUPOJIbL. DKCIIEPUMEHT B (pr3HKe.

MonenupoBanue (pu3nyecKux siBIeHU u mporeccoB. Hayunsie rumore3sl. Ouszmueckue
3aKOHBI ¥ TeOpUH. [ 'paHUIIBl TPUMEHUMOCTH (hPU3NYECKUX 3aKOHOB. [IpMHIINII COOTBETCTBHUSL.

Pomp m mecto ¢usuku B (QOpMHPOBaHHUM COBPEMEHHON HAaydHOW KapTHHBI MHUpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

AHaoroBsle ¥ MU(GPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHE. OTHOCUTENIBHOCTh MeXaHWyeckoro nBuxeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. ClloKeHUE NEepeMElIeHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE NpsSMOJIMHEHHOe ABMKeHHe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MAaTEPUAIIBHON TOYKH OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHue cBOOOIHOTO Ma/IeHHs!.

KpuBonuneliHoe naBwxeHue. J[BUKEHHE MaTE€pUaIbHOM TOYKHM TIO OKPYXHOCTH C
MIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, IMHENHHAas CKOopocTh. [lepuoa u yacrora
oOpaiueHus. LleHTpocTpeMuTENIbHOE YCKOPEHHUE.

TexHudeckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIUIOMETP, JABUKEHUE CHAPSIOB,
LIETIHBIE U PEMEHHBIE IIEpeavn.

Jlemoncmpayuu

Mopenb cucTeMbl 0OTCUETA, MILTFOCTPALIAS] KHHEMAaTHYECKUX XapaKTEPUCTHK ABUKECHUS.

[TpeoOpa3oBanue IBUKEHUN C HCTIOIB30BAHUEM MPOCTHIX MEXAHHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmionenue nBuxeHus tena, OpoIeHHOro O] YIJIOM K TOPU30HTY M TOPHU30HTAIIBHO.

H3mepenne yckopeHus cBOOOIHOTO MaJAeHHUS.

Hampasnenne ckopocTH py IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3yueHne HepaBHOMEPHOI'O IBUKEHHUS C LIEJIBIO ONPEEIICHUS MTHOBEHHOU CKOPOCTH.
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HccenenoBanue COOTHOIIECHUS MKy MYTAMM, IPOMIEHHBIMU TEJIOM 3a MOCIEA0BATEIbHbIE
paBHbIE MPOMEXKYTKA BPEMEHU IMpPU PABHOYCKOPEHHOM JBWXEHUM C HAaYalbHOW CKOpPOCTHIO,
PaBHOM HYJIIO.

W3yueHue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

Wzydenue nBuxeHus Teia, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutenbHOcTU ['anunes. Ilepseiii 3akoH HeroToHa. MHEpLMabHbIE CHCTEMBI
OTCU€Ta.

Macca Ttena. Cuia. Ilpunuun cynepno3uuuu cwi. Bropoit 3akoH HeroToHa st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MaTtepraibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl TpeHust (okosi, CKoibxeHus, kauenus). Cuna tpenns. Cyxoe tpenue. Cuia
TPEHUsI CKOJIbKEHUSI U cwiia TpeHus nokos. Koaddunuent tpenns. Cuna cOnpoTUBICHUS TIPU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynarenbHO€e U BpallaTeabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaieHus. [lneuo cuiibl. Y cnoBust paBHOBECHUS TBEPIOTO
Tena.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: MOAIIMITHUKN, JBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIIMX TE.

Bropoi1 3akon HeroTona.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AepopMaIiiu.

HeBecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnosus paBHOBecHs TBEPAOTo Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HHMKAIOIIUX B MPYXUHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue ycloBUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAICHMS.

Tema 3. 3akoHnbl cOXpaneHUusn 6 MexXaHuke

HmMnynbc MaTepualibHON TOYKH (Tesa), CUCTEMBl MAaTEPUAIBHBIX TOYeK. VIMIyJIbC CHUIIBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pa6ota cuibl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprus MarepuaabHOM TOukH. Teopema 00 M3MEHEHMM KHHETUYECKOU
DHEPIHUH.

[TorenuunanbHas sHeprus. [loTeHManbHas sHeprus ynpyro 1eopMUPOBaHHON IPYKUHBI.
[ToTeHnuanbHas SHEPTUS TeNa BOIH3U TOBEPXHOCTH 3EMITH.

[ToreHunanbHble W HENMOTEHUUaNbHbIE CHIIbL. CBS3b pabOThl HEMOTEHIHAIbHBIX CHI C
W3MEHEHHNEM MEXaHWYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONEp, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon moTeHLMATbHON YHEPTHH B KHHETUYECKYIO 1 0OpaTHO.
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Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydyenne aOCONOTHO HEYNPYroro yaapa € IMOMOINBIO ABYX OJMHAKOBBIX HUTSIHBIX
MasITHUKOB.

HccrnenoBanue CBs3M pabOThI CHIIBI ¢ M3MEHEHUEM MEXaHMYECKOW SHEPTHH Tella Ha
IIpUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyJsipHasi pu3uKa 4 TEePMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHH M UX OMBITHOE 0OOCHOBAHUE.
Bpoynosckoe nsmxenue. Auddysusa. Xapakrep IBMKEHUS U B3aUMOJICHCTBUS YaCTHUL] BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TNl U 00BSICHEHUE CBOICTB BELIECTBA HA OCHOBE
TUX Mojenei. Macca u pazmepsl Mosekyil. Konnuectso BewectBa. [loctosHHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopnens uaeanpHOoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUuU
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [lIkama remneparyp KenbBuHa. ['a30BbIe 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lansToHa. M3ompoueccsl B HI€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ paduyeckoe mpencTaBieHUE HM30IMPOIECCOB: HM30TEPMa, HM30X0pa,
nzobapa.

TexHuuyeckue ycTpoHCcTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbITH, TOKAa3bIBAIONINE JHCKPETHOE CTPOSHHE BEHIeCTBA, (oTorpadmu MoOJeKyI
OpPraHUYECKUX COCTUHEHUI.

OmnbiTe! 10 AU(PY3UN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JTBUKECHHSL.

Mogenb onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUA.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOLY JABJICHHS ra3a HA CTEHKHU COCyJa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MPOLECCHI.

Yuenuueckuiui sxkcnepumenm, nabopamopmule pabomoi

OmnpeneneHue Macchl BO3/yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHHH o00BEMa
KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmonnHaMuueckass cucTemMa. BHYTpeHHssI dHeprus TEPMOAMHAMMUYECKON CHCTEMBI H
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSs sHEprus 0lHOAaTOMHOTO
UJEAIBHOTO raza. Buael Teruionepenaun: TeIONPOBOAHOCT, KOHBEKIMS, U3TyYeHHE. Y AeIbHas
TEIJIOEMKOCTB BelecTBa. Koan4ecTBo TEIIOTHI IIpH TEIUIoNepeaaye.

[TonsiTue 06 annadbarHoM mporecce. IlepBblii 3aKoH TepMonHaMUKH. [IpMeHeHne nepBoro
3aKOHA TEPMOJMHAMUKY K u3omporeccaM. ['paduyeckas nHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMoCTh MpoLEeCCOB B PUPOJIE.

Tennossie MamuHbL. [IpuHIUTIBEI EHCTBUS TEMIOBBIX MaiuH. [IpeoOpa3zoBanus SHEPTUH B
TeTIoBBIX MamuHax. Koadduuuent nonesnoro neiictsus Temnaosoit Mamuubl. [{ukn Kapno u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTUYECKUE TPOOIEMbl TEIIIOPHEPTETUKH.

TexHnuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHHWE: [BUTAaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEpPruu Tejla MpH COBEpUICHUH DPAOOTHI: BBUIET MPOOKU U3
OyTBUIKH O] ACWCTBUEM CXKATOT0 BO3/IyXa, HarpeBaHue 3(hrpa B JIaTYHHOU TpyOKe MyTEM TpeHUs
(BUICOIEMOHCTpALIHS ).

M3MeHeHne BHYTpEHHEN dHEpruu (TeMIiepaTypsl) Tela Ipu TEIUIoNepeaaye.

OnbIT 10 aquabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3YLIHBIM OTHUBOM).
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Monenu mapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOpaHusl, PEaKTUBHOIO ABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

W3mepeHne yaenbHOoMl Term10EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u konaeHcauus. Mcnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh BO3/1yXa. HacelmeHHblil map. YaenbHas TEIuioTa mapooOpazoBaHHsA. 3aBUCUMOCTh
TEMIEPATypPbl KUIIEHUS OT JaBIICHUSI.

Teépmoe Teno. Kpucrammmyeckue u amophHbie Tena. AHH30TPOINHS CBOMCTB KPUCTAJIOB.
Kunkue xpucramisl. CoBpeMeHHbIe Marepuaibl. [lnaBneHue u Kpucramnuzauus. YJelbHas
TeruoTa riasienus. CyOnumarus.

YpaBHEeHUE TEIIOBOTO OanaHca.

TexHuueckue yCTpPOWCTBA M MPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP U TICUXPOMETD,

KaJIOPUMETP, TCXHOJIOI'UHU MOJYUCHUA COBPEMEHHBIX MaTCpHaAIOB, B TOM YHUCJIIE HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu mOHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MEpPEHUS BIAKHOCTH.

Habmroienue HarpeBaHus 1 MaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTETHHON BIQXKHOCTH BO3IyXa.

Pasjen 4. DaekTpoanHaMuKka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ten. OJEKTpUueckuil 3apsia. J[Ba Buaa 3IEKTPUYECKUX  3aps/IoB.
[IpoBOIHUKY, TUBTEKTPUKH U MMOTYTPOBOAHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsijia.

B3aumopneiictBue 3apsgoB. 3akoH Kynona. TodeuHbll  3neKTpUYEcCKHil  3apsi.
Onekrpuueckoe mnose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHumn cyneprnosunuun
AIIEKTPUYECKUX MoJIed. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUYECKOTO TOJIS.

Pabota cun anekrpocraruyeckoro noiis. [lorenman. Paznocts norenuuanos. IIlpoBogHuku
U IUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. JludnekTpuueckasi IpOHUIIAEMOCTb.

OnextpoéMkocTs. KoHzeHcaTop. OJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPIus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHnuyecknue yCTpOHCTBA M IPAKTUYECKOE IMPUMEHEHHE: DIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpPHOOpPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HadIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.

DneKTpocTaTHIecKast 3allnTa.

JIMdNIeKTPUKY B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH INIOCKOTO KOHAEHCATOPa OT IUIOIAIH IJIACTHH, PACCTOSIHUS
MEXy HUIMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

Yuenuueckuui sxkcnepumenm, n1abopamophule pabomoi

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpeoax

DNEeKTPUYECKUd TOK. YCIIOBUSI CYIIECTBOBAHUS DJIEKTPHUUECKOrO TOKA. MICTOYHHMKHU TOKa.
Cuita Toka. [TocTOSSHHBIN TOK.



Hanpspxkenue. 3akon Oma Jy1sl ydacTKa Lenu.

DneKTpuueckoe COIIPOTHBIICHUE. VY nensHoe COINPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapatiedbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTb 371EKTPUUYECKOTO TOKA.

DNEeKTPOABMKYIIAs CUjla U BHYTPEHHEE COMPOTUBIICHHE UCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) asekTpuueckoil nenu. Koporkoe 3aMmbikaHue.

DNeKTPOHHAs IPOBOAMMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh CONPOTUBICHUS METAIIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHAass M TNPUMECHAs MPOBOJUMOCTh HOJIYIMPOBOIHUKOB.
CsoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEeKTpUYECKU TOK B pacTBOpax M paciulaBaX 3JIEKTPOJIUTOB. ODJIEKTPOJIUTHYECKAS
JUCCOLUAIUs. DIEKTPOIIN3.

DneKTpuuecKkuil ToK B razax. CaMoCTOSATENbHBIA U HECAMOCTOATEIbHBIN pa3psaa. MoaHus.
[1na3zma.

TexHnuyeckue ycTpoicTBa U IPaKTUUECKOE PUMEHEHHUE: aMIIEpMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKM TOKa, DSJEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTHBICHHS, BAaKyYyMHBIH JHON, TEPMHUCTOPHI H  (OTOPE3UCTOPHI,
MOJyIPOBOIHUKOBBII IMOJI, TaJIlbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HAMPSHKCHUS.

3aBUCUMOCTh CONPOTHUBIIEHUS LMIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOIIAIH
MOTIEPEYHOr0 CEUEHUs U MaTepuaa.

CMelaHHOE COeTUHEHUE POBOTHUKOB.

[Ipsimoe m3MepeHue AIIEeKTPOABIKYIIEH cuiibl. KOpoTkoe 3amblKaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHHS METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3ps ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHne cMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3MmepeHue 31eKTpOABIKYIIEH CHIIBI HCTOYHHMKA TOKA M €M0 BHYTPEHHETO COITPOTUBIIEHUS.

Hab6monenue anexTpomnusa.

Me:xnpeamernbie CBA3H

Nzydyenune kypca ¢usuku 0Oa3zoBoro ypoBHsS B 10 Kkiacce OCyLIECTBISETCA C Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUH, JIMHEWHAas QyHKIIMA, Tapaboa, rumepoora,
uX rpaduku U CBOICTBA, TPUTOHOMETPpUYECKHE (PYHKIIUHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HMX MPOEKIUU Ha OCHU KOOpPAMHAT,
CJI0)KEHHE BEKTOPOB.

Buonocus: mexannueckoe IBUKEHHE B JKUBOM npupoze, Auddysusi, ocMoc, TeriooOMeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUECKHE SBJICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TN, XUAKOCTEH U Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs] JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.
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Texnonozus: npeoOpa3zoBaHKe ABUKEHUN C MCIIOIb30BAHHEM MEXaHHU3MOB, YUET TPEHUS B
TEXHUKE, MOJUIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMITyJIbca B TEXHUKE (pakera,
BOJAOMET M Jpyrue), JBUTATeNb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOUIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH TOJIyYE€HUsI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHUCIIE
HAHOMATEepHaloB, ¥  HAHOTEXHOJOTMH,  OJEKTPOCTaTHYecKas  3alluTa,  3a3eMIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTPOHATrpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHbIE TPUOOPHI, FAIbBAHUKA.

11 KUIIACC

Pa3znen 4. diiekTpoauHaMuKka

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocTostHHbIE MarHuThHl. B3ammojelcTBHE IMOCTOSHHBIX MAarHMTOB. MarHutHoe Iose.
Bekrop marauTHOM MHAYKUMK. [IpMHIMD Cyneprno3uiuu MarHUTHBIX MOJIEH. JIMNHUY MarHUTHON
uHayKuuy. KapTuHa TMHUN MarHUTHOW MHYKLWH OJISI IOCTOSSHHBIX MArHUTOB.

MaruuTtHoe 1oJie NMpoBOJHUKA ¢ TOKOM. KapTuHa JAMHMM MHAYKIMM MAarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOTO KOJBLEBOI'O IPOBOJAHHMKA, KATYLIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amniepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna Jlopenua, e€ Monayidb M HampaBlieHHe. JIBUKEHUE 3apsHKEHHOM 4YacTUIBl B
OJIHOPOJAHOM MarHuTHOM mnose. Pabora cuibl Jlopenna.

SIBneHne 9NEKTpOMAarHUTHOM MHAYKUMK. [IOTOK BEKTOpa MAarHUTHOM HWHIYKLUU.
DIIEKTPOABUKYILIASL CUJIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHol uuaykuuu dapazes.

BuxpeBoe anexTpuueckoe mose. DJIEKTPOJIBMXKYIAs CUIa HMHIYKUUU B IPOBOJHHKE,
JBHKYIIEMCS IOCTYIIATEIbHO B OJIHOPOJIHOM MarHMTHOM I10JI€.

[TpaBuio Jlenna.

NHayKTUBHOCTG. SIBIIEHHE CAMOMHTYKIIMU. DJIEKTPOIBUKYILAsl CHUJIa CAMOMH Ty KIUH.

DHeprusi MarHuTHOTO MOJIs1 KATYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHnueckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MarHWTBHI,
AJIEKTPOMArHUThI, AJIEKTPOJIBUTaTelb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTULl, MHAYKLINOHHAS 11€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKIIOHEHNE DJIEKTPOHHOTO IMy4YKa MarHUTHBIM IIOJIEM.

JIMHUM UHIYKIIMM MAarHUTHOTO MOJI.

B3aumopneincTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM MHIYKITHH.

IIpaBuno Jlenna.

3aBUCHUMOCTh 3JIEKTPOJABMKYLIEH CHUJIbI MHAYKLIUU OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKA.

SIBieHure caMOMHTyKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue JeNCTBUSA IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW HHAYKIIHH.

Pa3znea 5. Kosiedanus 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUMHbLE KOJ1eOAHUA

KonebGarenbnast cucrema. CBoOOAHBIE MEXaHHMYECKHE KoyieOaHUs. [ apMOHUYECKHe
konebanus. Ilepwon, dacrora, ammautyga u  (aza konebanuil. [lpyXWHHBIH MasTHUK.
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MareMaTnyeckuii MasTHUK. Y paBHEHHE TrapMOHHYECKUX Kosebanwuii. [IpeBpaiienne s3Hepruu npu
TrapMOHUYECKUX KOJeOaHHSIX.

KoneGartenbubiii koHTYyp. CBOOOJAHBIE AJIEKTPOMArHUTHBIE KoJIeOaHUS B UA€aJIbHOM
KOJIEOATeIbHOM KOHTYpe. AHAJNOTHs MEXIYy MEXaHWYECKMMHU M 3JICKTPOMAarHUTHBIMU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHHUS SHEPrUU B UICATBLHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aryxaromux KojeOaHUsAX. BbIHyKIeHHbIE MeXaHMYECKHE KoyeOaHusl.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CHUHYCOMIaIbHBIA MEPEMEHHBIA TOK. MOIIIHOCTh EPEMEHHOTO TOKA.
AMITITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpanchopmarop. [IpousBoncTBo, mepepaya U MOTPEOIEHUE AIIEKTPUUYECKONW SHEPTUU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynpTypa wucnoiab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOaTenbHON cucTeMbl (IPYKHUHHBINA MU MaTeMaTHYeCKH
MasITHUK).

Hab6nronenue 3aryxaronmx KojieOaHui.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOeOaHUI.

Habmioienue pesonanca.

CB0OOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa U HANPSDKEHUST OT BPEMEHH) IS
AJIEKTPOMAarHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociieqoBaTENbHOM COEIMHEHHHM PE3UCTOpA, KATYLIKHM MHIAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopeinb TUHUY AJIEKTPOIIEpEAAUN.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomol

HccnenoBanue 3aBUCUMOCTH TIepro/ia MaJibIX KojaeOaHH rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne IEpEMEHHON0 TOKA B ILENM W3 TOCIEN0BAaTEIIBHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHuueckue BOJHBI, YCIOBUA paciipocTpanenusd. [lepuon. CkopocTs pacnpocTpaHEeHHUs
U JuMHa BojHbl. [lomepeuHble M MpOAOIbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

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

ONEeKTPOMarHUTHBIE BOJHBI. Y CIIOBUS M3IY4YEHMsI 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTalus BeKTopoB E, B, V B anexkTpomarHuTHOi BosiHe. CBONWCTBA 3I€KTPOMAarHUTHBIX BOJIH:
OTpa)keHHMEe, TNpeJoMJIeHHe, noispuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 31€KTPOMArHUTHBIX BOJH. [IprMeHEHHe 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE M
ObITY.

[TpuHIIMIIBEI paIOCBA3U U TENEBUICHUS. Pagnomokamusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpeibl.

TexHuyeckue yCTpOHCTBAa M IMPAKTUYECKOE NMPUMEHEHUE: MY3bIKaJlbHble MHCTPYMEHTHI,
yJIbTpa3ByKOBas JUArHOCTHKa B TEXHUKE U MEAMIMHE, panap, paguoONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHUE TTOTIEPEYHBIX U TTPOJIOJIHHBIX BOJIH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue orpaskeHus U MpeioMIIeHHs] MEXaHUUECKUX BOJIH.
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Hab6nronenue natepdepeHuu u U pakiini MEXaHUIeCKUX BOJTH.

3BYKOBOM pE30HAHC.

Habmionenue cBS3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYJAOH M YacTOTOM
KOJICOaHUH.

HccnenoBanue CBOMCTB  3JIGKTPOMArHUTHBIX  BOJIH:  OTpPaXK€HUE, IMPeIOMIICHUE,
noJsipu3aus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onTuka. I[IpsMonuHeiiHOe pacpocTpaHEHUE CBETA B OJJHOPOJIHOM cpefe.
JIyd cBera. ToyeyHBI ICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue H300paKeHUH B IIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3akOHBI TpeJIOMJICHUST CBeTa. AOCONIOTHBIM  MOKa3arelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yrona MONHOrO BHYTPEHHETO
OTPaKEHUS.

Hucniepcus cera. CrioxkHbIN cocTaB Oemmoro ceta. LIBerT.

CoOuparomue W pacceuBaromye JIUH3BL. ToHKasg JswmH3a. DOKYCHOE pacCTOSHHE W
ONTHYECKasl CHJia TOHKOW JHH3BL. [locTpoeHre n300paxeHuii B cCOOMPArOMINX U PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBast omrtumka. WaTepdepenmms cBera. KorepeHTHbIE HMCTOYHHUKH. Y CIIOBUS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cera. JudpakuuonHas pemérka. YciaoBHE€ HAONMIOIEHUS TIaBHBIX
MaKCHMYMOB IIPH TaICHU MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHUYecKHue yCTPOWCTBA W TPAKTHUECKOE NPHMEHEHWE: O4YKH, Jiymna, ¢oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIUOHHAS PEIIETKA,
HOJIIPOU .

Llemoncmpayuu

[TpsimonuHeHOEe pacnpocTpaHEeHUe, OTpaKeHHWEe W MperoMieHHe cBera. Ontudyeckue
npUOOPBHI.

[TontHOE BHYTpEeHHEE OTpakeHHne. MoJieslb CBETOBO/Ia.

HccnenoBanue CBONCTB N300paKeHUI B JTMH3aX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Habmronenue natepdepeHnnn cera.

Habmonenue nudpakiuu certa.

Habmronenue nucnepcun cBera.

[TomyyeHue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomydenue ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

H3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pazngen 6. OcHOBBI crienaJIbHOM TEOPHUH OTHOCHUTEJILHOCTH

['paHunbl MPUMEHUMOCTH KJaccH4eckol MexaHuku. llocTynaTel cnenuanbHOW Teopuu
OTHOCHUTEIIFHOCTH: WHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBeTa B BakKyyMme, MPUHIUI
OTHOCHUTEJIbHOCTH DUHINTEIHA.

OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JIJINHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChI C PHEPTUEH U UMITYJIECOM PEISITUBHCTCKOM YaCTUIIBI. DHEPTHS TTOKOSI.
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Pa3nes 7. KBantoBas pusuka
Tema 1. dnemenmol K6aHMOGOU ONMUKU

®otonbl. @opmyna [Inanka cBa3u sHEPrUn POTOHA C €r0 YACTOTOH. DHEPTUS U UMITYIIbC
dboToHa.
Otkpeitue u wuccnenoBanue Goroddpdexra. Onwitet A. I CromeroBa. 3aKOHBI
dotoaddekra. YpaBuenue DitHireiHa 115 hoTodddekra. «KpacHas rpanuia» pororddekra.
Hasnenue ceera. Onbrtel [1. H. JIlebenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHHUecKue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: (POTONNEeMEeHT, (OTOAATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Llemoncmpayuu
®doTor(hdeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.
CBeToquoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OnwiTel Pesepdopna mo paccesauro o -gactuil. [lmanerapHas
monenb atoMa. [locrymnarer bopa. U3nydenue u nornouieHue GOTOHOB IpU MEPEXOAE aTroma C
OJIHOTO YPOBHS 3HEpruu Ha Jpyroi. Buasl criektpo. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/1a.
BonHoBbie cBoiicTBa yactuil. Bonubl ae bpois. KopryckyisipHO-BOJHOBOM J1yaau3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.
TexHuyeckue yCTPOWCTBA U MPAKTHUECKOE TMPUMEHEHHUE: CHEKTPalbHBIA aHAIU3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monuens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHeHyaThIX CIIEKTPOB U3TYUCHHUS.
Jlazep.
Yuenuueckuiui sxkcnepumenm, nabopamopmule pabomoi
HaOnronenue nuHeyaToro crekTpa.
Tema 3. Amomnoe a0po
DKCIEPUMEHTHI, JJOKA3bIBAIOIINE CIOKHOCTh CTPOEHUS siipa. OTKPBITHE PAIMOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnto coctaBa paaloakTUBHOIO u3inydeHus. CBoiicTBa anbga-,
Oera-, raMMa-u3Iy4yeHus. BiusHue paTnoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpeiTHE TPOTOHA U HeWTpoHa. HykimonHas mozaens snpa ['eizenoepra—Banenko. 3apsi
anpa. Maccosoe uncio sapa. M3oTonsl.

Anbga-pacniaa. DNEKTPOHHBIM M MO3UTPOHHBINA OeTa-pacnaa. ['amMMma-uznyuyeHue. 3aKOH
pazMoaKTUBHOIO pacnaja.

OHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepusiii  peaktop. Tepmosaepubiii cunTe3. IIpoGieMbl M THEPCIEKTUBBI  SJIEPHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.

OneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.

Metozab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

@dyHIaMeHTallbHbIe B3auMoIeicTBUS. EnuHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHUUecKue YCTpOMCTBa M MpPaKTUYECKOE NMPUMEHEHHe: J03UMeTp, Kamepa Buibcona,
AJIEpPHBIN peakTop, aTOMHast boMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM oTorpadusim).
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Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Oranbl pa3BUTUs acTpoHoMuu. IIpukiiaqHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMUHU.

Bun 3Bé3anoro He6a. Co3Bes3nus, spkue 3BE3/1bl, JIAaHETHI, X BUAUMOE JABHKEHUE.

ConneyHas cucrema.

Counnie. ConHeuyHass akTUBHOCTh. Mcrounuk sHeprum CosHa W 3BE3A. 3BE3NBI, HX
OCHOBHbBIE XapaKTepUCTUKU. J[narpamMmma «CreKTpalibHbII KJ1acC — CBETUMOCTDY. 3BE3/1bI ITIABHON
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Uil 3BE3]  TJIABHOU
nocieaoBarelbHOCTU. BHyTpeHHee cTpoeHue 3BE34. CoBpeMEHHBIE MPEACTABIECHUA O
MIPOUCXO0KIEHUH U 3BOIoUUH CoJlHLA U 3BE3/. DTaIlbl )KU3HU 3BE3 .

Mineunsiii [1yTs — Hama [NanakTtuka. [Tonoxxenue u nmxenne Connia B ["anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Paz0eranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe u3inyuyeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKCHHH
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nojymapus u ipKue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, ianet, Maeuynoro [lyru.

O6o0maroiee NOBTOpPeHUE

Ponp ¢u3umkn W acTpOHOMUM B 3KOHOMHYECKOH, TEXHOJOTHYECCKOW, COIUATBHOW U
STUYECKOH chepax NeaTeTbHOCTH YeIOBEKa, POJib K MECTO (PU3UKU 1 aCTPOHOMUU B COBPEMEHHOU
HAayyHOM KapTHHE MHUpa, posib (U3MUECKOH Teopuu B (POPMUPOBAHUU MPEACTABICHUN O
buznyeckoil KapTUHE MHUpPa, MECTO (PU3NYECKON KapTHHBI MHpa B OOILIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEJACTaBICHUM O IIPUPOJIE.

Me:xnpeamernbie CBA3H

Uzydyenue kypca ¢usuku 0Oa3zoBoro ypoBHS B 11 kjacce OCyIIECTBISIETCS C y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBS3€M € KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pemieHUe CHUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKUE (PYHKIMH: CHUHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKYU OJ00MS TPEYTOJIbHUKOB, ONpeAeIeHNE TUIOMAAN TUNIOCKUX GUTyp U 00BbEMa Tell.

buonozus: snekTpudeckue sBIE€HUS B )KUBOU NPUPOJIE, KOoJieOaTeNbHbIE IBMKEHUS B )KUBOU
MPUPOJIE, ONITUYECKHE SIBJICHUS B AKUBOM MPUPOJE, NEHCTBUE paAUalliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOGHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX Tell,
MEXaHHU3MbI 00pa30BaHUs KPUCTAJUIMUECKOHN PEIIETKY, CIIEKTPAIbHBIN aHATIN3.

l'eocpaghus: MarHUTHBIE TOJOCAa 3€MJIM, 3aJIe)KU MAarHUTHBIX pyaA, (oTochEéMKa 3eMHOU

IMMOBCPXHOCTHU, TPCACKA3aHUC SeMHCTpHCCHHﬁ.

Texnonoeus: TAHAY dIIEKTPOTIEpeaay, TeHEPATOp MEPEMEHHOTO TOKa, AIIEKTPOIBUTATEIb, HHYKIITHOHHAS
nevb, pajgap, pPaguoONpHEMHUK, TEJIEBU30p, aHTeHHa, Tenehon, CBY-meub, NPOEKIMOHHBIN ammapar,
BOJIOKOHHAsI ONITHKA, COJIHEYHAs OaTapesl.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHMUA

13



OcBoenne yueOHOro mnpeamera «®Pusnka» Ha ypOBHE CpeTHEro oOIero oOpa3oBaHHs
(6a30BBII  ypOBEHB) IIOJDKHO  OOECMEYHTH  JOCTHIKEHHE  CICAYIONIMX  JIMYHOCTHBIX,
METanpeaMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JImuHOCTHBIE PE3YIbTAaThl OCBOEHUS yueOHOro mpenMera «DHU3UKa» JTOJKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOW LEHHOCTHBIX OPHEHTAIMid, TIO3UTHBHBIX BHYTPEHHHX
yOeXeHU, COOTBETCTBYIOIIMX TPAJULIUOHHBIM IIEHHOCTSAM POCCHICKOro oOIecTBa,
pacupeHre XU3HEHHOTO ONbITa M OIbITa JESITEILHOCTH B IMPOIECCE PeaTn3alMi OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHOM JESITEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaKIaHCKOro BOCIUTAHUS:

cOPMHUPOBAHHOCTh  TPAKAAHCKOM MO3UIMM  OOyyarollerocss Kak akTHUBHOIO H
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

NOPUHATHE TPAJUIMOHHBIX OOIEYETOBEYECKMX T'YMAHHUCTHUECKUX M JIEMOKPATHUECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIbHOCTb B HHTEpEcax TI'PaKAaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUN B 00pa30BaTEIbHON OpraHU3aIlHu;

yYMEHHE B3aMMOJICHCTBOBAaTh C COLMAIBHBIMM MHCTUTYTAMH B COOTBETCTBHUM C UX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENIbHOCTH;

2) NIAaTPHOTHYECKOT0 BOCITUTAHUS

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKOW UAEHTUYHOCTH, aTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSM POCCHHCKUX
yu€HBIX B 001aCTH (QU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OIICHUBATH CUTYAIIMIO i IPUHUMATh OCO3HAHHBIE PEIICHNUs, OpPUEHTHPYSCh HA
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B TIOCTPOEHUE YCTONYNBOTO Oy IyIIIero;

4)3CTeTH4eCKOro BOCIIHTAHUS

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAsi 3CTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIErO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHMSA:

MHTEpEC K pa3InyHbIM chepaM MpohecCHOHAIBHON 1eSTeIbHOCTH, B TOM YHCIIE CBA3aHHBIM
C (U3MKOM M TEXHMKOW, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyayuiedl npodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHHUIO U caMoo0pa3oBaHHUIO B 001acTh (U3MKHU Ha
NPOTSKEHUH BCEH JKU3HU;

6) 3K0JI0rH4eCKOro BOCIIHTAHHUS:

C(OPMHUPOBAHHOCTh JKOJIOTUYECKON KYyJIBTYPHI, OCO3HAHHE TJOOAIBHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

MJIAHUPOBAHUE U OCYIIIECTBIEHUE JEHCTBUI B OKPYXKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIeTIer
YCTOMUYMBOTO pa3BUTHS YETIOBEUECTBA;

pacuipeHre OmbiTa JACATEIBHOCTH OJKOJOTHYECKOH HAlpaBIEHHOCTH Ha OCHOBE
UMEIoIIUXCcs 3HaHU 1o (usuke;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MIECKON HAYKH;
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OCO3HAaHUEC I€EHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B ITPOLECCE U3YUCHUA q)HSI/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIILCKYIO ACATCIIbHOCTE HHAUBUYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHHBePCcAJIbHbIE YueOHbIE 1eHCTBUS
Ba3zoBble JJornueckue aeiicTBHA:

CaMOCTOSITENILHO (OPMYITUPOBATh W AaKTYaJU3UpOBaTh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENIENATh eI ACSITeIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUJIaH PELICHUs TPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIIHNXCA MAaTePUATbHBIX U
HeMaTepualbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pabdOTy B YCIOBUAX pPEATbHOT0, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBble uccienoBaTebcKne 1eiCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTUCH, KIIFOUEBBIMHU TIOHATHUSMU W METOJAMH (PU3NYCCKOM
HaYKH;

BJIIQJICTh HABBIKAMHM y4e€OHO-MCCIIEIOBATEIBCKON U MPOEKTHOM JEATEIbHOCTH B 00JIacTH
¢bu3nkH, cCIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MTOMCKY METOAOB PEUICHH 3a1a4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMUS;

BJIQJIETh BUJAAMH JESTEIHHOCTU IO MOJYYSHHIO HOBOTO 3HAHUS, €ro HHTEPIpETaluH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YICOHBIX CHTYAIUSIX, B TOM YHCIIE IPU CO3/IaHUHU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;

BBISIBJIATH TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M W aKTyalM3UpOBATh 3aJady, BBIJBUTATH
TUIIOTE3Y €€ PEeIIeHMs], HAXOAUTh apTyMEHTHI JUIsl JOKa3aTelIbCTBa CBOUX YTBEPKIEHUM, 3a]1aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

aHAJIM3UPOBATH MOJYYEHHBIE B XO/I€ PEIICHUS 3a/1a4ll pPe3yJIbTaThl, KpUTUYECKU OLICHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON NEATENbHOCTH, B TOM
YUCJIe MPU U3yYeHUU PU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmueii:

BJIQ/ICTh HABBIKAMH TOJIy4eHUs WHGOpMAIUU (PU3UIECKOTO COJEPKaHUS M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYUIECTBJIATh IIOMCK, aHAJIW3, CUCTEMATHU3alUI0 U
WHTEPIpETAHi0 HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MIPEACTABICHHS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

WCITOJIH30BaTh CPECTBA HH(GOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTraHU3alMOHHBIX 3a/lad C COONIOJeHHEeM TpeOoBaHUI
SPrOHOMHUKH, TEXHUKHA OE€30TaCHOCTH, TUTHEHBI, PeCypCcOCOEPEKEHHS, MPABOBBIX U ATUYECKUX
HOPM, HOPM HH(OPMAITMOHHON 0€30MacCHOCTH;

CO371aBaTh TEKCThl (U3UYECKOTO COJACpXKaHUA B pPa3audHbBIX (opmatax C ydérom
Ha3Ha4YeHUs THPOPMAITUH U 1[ETIeBON ayAUTOPHH, BRIOHpasi ONTUMAIBHYIO (popMy MpeacTaBIeHus
Y BU3yaJIH3aIliH.
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KomMMyHMKaTUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKax (PU3UKH U BO BHEYPOUHOH EATEIbHOCTH;

pacrio3HaBaTh MPEAIOCHIIKY KOH(MIMKTHBIX CUTYallMi U CMArYaTh KOH(IUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHMSI C MCIIOJIIB30BAHMEM S3BIKOBBIX
CPEICTB;

IIOHMMATh U UCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX AEUCTBUI ¢ yuy€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BBIBaTh M KOOPAMHHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPENEIIAT POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJ1aTh PE3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KAXKAOTO YYaCTHHKA KOMaHJbI B OOIIMI pe3ynbTar
10 Pa3pabOTaHHBIM KPUTEPHSIM;

IpejyiaraTb HOBBIE NPOEKTHI, OLIEHUBATh HJEU C IO3ULMU HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh IO3UTHUBHOE CTPAaTErMUECKOE TIOBEJEHUE B pA3JIUYHbIX CHUTYalUAX,
HPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIEe YHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISTh MO3HABATEIbHYIO NEATENBHOCTh B 007acTH (U3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIFHO COCTABJIATH ITUIAH PEIICHHWs] PAacYETHBIX M KAYeCTBEHHBIX 3ajady, IUIaH
BBIMIOJTHEHUSI TMPAKTUYeCKo paboThl ¢ YYETOM HUMEIOUIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmmMpsATh paMKi y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHN;

JienaTh OCO3HAaHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pereHwue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (POPMHUPOBAHUIO H MIPOSBICHUIO PYTUIIMH B 00IACTH (PU3UKH, TOCTOSTHHO
HOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTE/JIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBATbH
COOTBETCTBHUE PE3YIBTATOB LETISIM;

BJIaJIETh HaBbIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI U
MBICITUTEIBHBIX TPOIIECCOB, UX PE3YIHTaTOB U OCHOBAHUH;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU [T OLIEHKH CUTYallH, BEIOOpa BEPHOT'O peIIeHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEIICHHUS 110 UX CHIDKCHHIO,

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€ PE3yJIbTaTOB JAESATEIbHOCTH;

NPUHUMATH ce0s1, TOHUMast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apI'YMEHTBI JPYTUX MPH aHAJIU3€ PE3yIbTaTOB JACATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nporiecce 1ocTuKeHUs TMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MTPOrpaMMbl IO (pU3HKe ISt
YPOBHS CpefHero oO0Iero o0pa3oBaHus y O00y4YarOIIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
MHTEJUIEKT, MPeANoaralouui chopMHUpPOBaHHOCTS:

CaMOCO3HAaHUsI, BKITFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAILHOE COCTOSIHHE,
BUJICTh HANpaBJIEHUS PA3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHNS, BKIIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPHHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLIMOHAIBLHBIM U3MEHEHUSM U MIPOSBISTH
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEH MOTHBAIlMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTH)KECHHMIO LIEIM U YCIEXY,
ONTUMM3M, HHULIMATUBHOCTh, YMEHUE AEHCTBOBATh UCXOAS U3 CBOUX BO3MOYXKHOCTEH;

SMIIATHH, BKJIIOYAIOIMIEH CHOCOOHOCTh MOHHMMATh AMOLMOHAIBHOE COCTOSIHUE IPYTHX,
YUUTBIBATh €T0 MIPU OCYIIECTBICHUH OOIIEHHUS, CIIOCOOHOCTD K COUYYBCTBUIO M COTNIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTpAaUBATh OTHOIICHUS C JIPYTHUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K konuy oOyuenus B 10 kJiacce nmpeMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUH:

J€MOHCTPUPOBATh Ha MpPHUMEPax pojib U MeCTO (U3MKU B (POPMUPOBAHUHM COBPEMEHHOI
Hay4YHOW KAPTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBATh IPAHULBI IPUMEHEHUS U3YUEHHBIX PU3NYECKUX MOJIENICH: MaTepuabHas TOUKa,
UHepLHalbHas cucTeMa oTcuéra, abCOIIOTHO TBEPJOE TEJNO, UACANBHBIN a3, MOJEIN CTPOECHUS
ra30B, JXUAKOCTEH M TBEPIBIX TEJ, TOUCYHBIN AIEKTPHUECKUH 3apsii MPU PEIICHUN (PU3NUECKUX
3ajad4;

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEMHOE IBUKEHHME, CBOOOJHOE IAJeHHE TeJ,
JIBIDKEHUE 110 OKPY>KHOCTH, UHEPLIUs, B3aUMOoAeHcTBHE Tell, T dy3usi, OpOyHOBCKOE JBUKEHUE,
CTPOEHHE JKUIKOCTEW M TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tell IPU HAarpeBaHUU (OXJIAXKIACHUM),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCAUMs, IUIABJIECHUE, KPHUCTAUIN3aLUs, KHUIICHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILICHUE JABJICHMS ra3a IPU €ro HarpeBaHUU B 3aKPbITOM COCYE, CBA3b
MEXJly IapaMeTpaMu COCTOSHMs ra3a B H30Ipoleccax, JIEKTpU3alus Tejl, B3aUMOJCHCTBHE
3aps/0B;

OTHUCBHIBATh MEXAaHUYECKOE JBWKEHHME, UCHOJb3ysd (U3UYECKUEe BEIMYMHBI: KOOPAWHATA,
yTh, NEpPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, Cujla, UMITYJIbC Tejla, KHHETHYecKast
SHEprus, NOTEHIMaJIbHAs HSHEpPrus, MexaHudeckas paboTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONMCAHUU MPABUIIBHO TPAKTOBATH (PU3NYECKUIN CMBICI UCIIOIb3YyEMbIX BETUUYHH, X 0003HAUEHUS
U €IUHMIIBI, HAXOJIUTh (POPMYJIBI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUYUHY C JPYTHMHU
BEJIMYMHAMU;

ONMCHIBATh H3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBICHUS, HCIOIb3Ys
¢usnueckue BEIMYMHBL: JaBJIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KHHETHYeCKas DSHEprus
XaOTUYECKOTO JIBUKEHUSI MOJIEKYJ, CPEIHEKBAJIpaTHYHasi CKOPOCTb MOJEKYJ, KOJINYECTBO
TEIUIOThl, BHYTPEHHSISI AHEprusi, pabora raza, Kod()PUIMEHT MOJEe3HOro AEUCTBUS TEIMJIOBOIO
JIBUTATENISA; IPU ONHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIOIb3yEeMbIX BEIUYHH,
uX O00O3HAYeHWs M EIUHMIBI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMH BEJITUYHHAM;

ONKCHIBATh HM3yUYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBICHUS
(TIporiecchl), UCTONb3ysl (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh  TIOJIS,, MOTEHIMAJ, pPa3HOCTh IOTEHIMAIOB; TMPU ONUCAHUH [PaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIONB3YEMbIX BEIWYMH, UX OO0O3HAueHHs W EAMHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIMUNHY C JPYTUMU BETUYUHAMU;

aHAJTM3UPOBaTh (PU3MUECKUE IPOLECCHl M SIBICHUS, HUCIOJb3Yys (pU3Mueckue 3aKOHBI U
INPUHLIMIIBL 3aKOH BceMupHoro TsroteHus, |, I u |1l 3akonst HploToHa, 3akoH coxpaHeHUs
MEXAHUYECKOM SHEPIUH, 3aKOH COXPAHEHMs UMITyJIbCa, IPUHIUI CYNEPIIO3ULIUN CUJI, IIPUHIUI
paBHOIPaBUsl MHEPLHATIbHBIX CUCTEM OTCUETA, MOJIEKYJIAPHO-KUHETUYECKYIO0 TEOPHIO CTPOCHHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMmIepaTypoil, MepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpaHEHUS
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AIEKTPUUYECKOTO 3apsija, 3akoH KysoHa, mpu 3ToM pa3nudarh CIOBECHYIO (YOPMYITHPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BhIPAKEHUE U YCIOBHS (TPaHUIIbI, 00JIaCTH ) TIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIIUIIBI ACHCTBUS MAlllMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIOIB30BAHMS B IIOBCEAHEBHOW KHU3HU;

BBIMOJHATh JKCHEPUMEHTHI IO HCCIEAOBAaHUI0 (PU3MYECKHX SIBICHUI U MPOLECCOB C
UCIIOJIb30BAHMEM TPSMBIX W KOCBCHHBIX HW3MEpPEHUH, TMpu 3TOM  (HOopMyIHpoBaTh
npobiieMy/3a1ady U TUIOTe3y y4eOHOro AKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHUS, IPOBOJAUTH OTBIT U JOPMYITUPOBATEH BHIBO/IBI,

OCYUIECTBIISITh NPSIMbIE M KOCBEHHBIE M3MEPEHUS (U3MUECKUX BEJIUYUH, IMPH 3TOM
BBHIOMPATh ONTUMAJIBHBIA CIOCOO H3MEPEHHUS U UCIOJIb30BAaTh HW3BECTHBIE METOJIbl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

MCCJICIOBATH 3aBUCUMOCTH MEXTy (PU3NICCKUMU BEIIMYMHAMHE C UCIIOJIE30BAHUEM TPSIMBIX
U3MEpEHM, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJbTaThbl MOIYYEHHOMN
3aBUCHUMOCTHU (PU3NYCCKUX BEIIMUWH B BHJIC TAOIHI] U TPAdUKOB, 1€71aTh BEIBOJIBI 10 PE3yJIbTaTaM
UCCJIEJIOBAHMUS,

coOnronarh mpaBuia O€30MacHOrO TpyJAa IPU NPOBEACHUM MCCIENOBAaHUN B paMKax
y4e0HOr0 9SKCIEPUMEHTa, Y4eOHO-HUCCIENOBATENIbCKOM M TMPOEKTHOW JESATENbHOCTH C
UCIIOJIb30BaHNEM U3MEPHUTEILHBIX YCTPONUCTB U JIAOOPATOPHOTO 000PYA0BAHNS;

pemiate pacuéTHhIE 3a7aud C SBHO 33JaHHON (U3MUECKON MOJENbI0, HUCHOIB3YS
dus3nyecKre 3aKOHBI ¥ TIPUHIIMAIIE], HA OCHOBE aHAJIM3a yCIOBHS 33/1a4 BEIOMPATh (PU3UICCKYIO
MOJieJIb, BBIACHATH (PU3NYECKUE BEIMUMHBI U (QOPMYJbI, HEOOXOIuWMble s e€ peleHus,
MIPOBOJIUTH PACUYETHI M OLICHUBATH PEATBHOCTD MOTYYEHHOTO 3HaUYeHUs (PU3NYECKON BETUUHHBL,

peliaTh KauyeCTBEHHbIC 3a/layd: BhICTpaMBaTh JIOTHUECKU HEMPOTUBOPEUUBYIO IEMOUYKY
paccy>XJIeHHI ¢ OMOpOo Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

MCIIOJIb30BAaTh MPU PEIICHUH YYEOHBIX 33/1a4 COBpEMEHHbIe NH(GOPMAIIMOHHBIE TEXHOJIOTHH
JUISL TIOUCKA, CTPYKTYPUPOBaHWs, HWHTCPIPETAMA W TPEACTABICHUS Yy4eOHOW W HAy4IHO-
NOMYJISIPHOM MH(GOpMAIUH, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTUYECKU aHATU3UPOBATh
MOJTy9aeMyr0 HHPOPMAITHUIO;

MPUBOJIUTH MPUMEpPHI BKIAJa POCCUUCKHX U 3apyO€KHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS TT0 (PU3UKE B TOBCETHEBHOM KU3HU JIJIs1 00eCTIeUeHUS
0€30MacHOCTH MPHU OOpAIIEHUH C MPUOOPAMU U TEXHUYECKUMH yCTPONUCTBAMH, JIJII COXpPaHEHUS
3/I0POBbS U COOMIOACHUS HOPM DKOJIOTMYECKOTO TIOBEJICHHUS B OKPY KaIOIIEeH Cpee;

paboTtarh B rpyrmiie ¢ BHIIOJHEHUEM PA3TMYHBIX COIMAIBHBIX POJIEH, MIIaHUPOBAaTh PaboTy
TPYNIbl, PAIMOHATIBHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYalHUsIX, aJeKBaTHO OLEHUBATh BKJIAJ KaXKJIOTO W3 YYaCTHUKOB T'PYIIIHI B
pelieHre paccMaTpuBaeMon IPOOIIEMBI.

K xoniy oOyuenus B 11 kJiacce nmpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxatb chOPMUPOBAHHOCTh Y O0OYHAIOIINXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPax pojib U MeCTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOI
Hay4YHOW KAPTHUHBI MHPA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJIOTWM, B NMPAKTUYECKOU
JeSITeIbHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUPA;

YUUTHIBaTh TPAHULIBI TNPUMEHEHHS H3YUYEHHbIX (U3MUECKHX MOJeNeld: TOYeHHbIN
AIIEKTPUYECKUH 3apsi]L, JIyd CBETa, TOUEUHBIM HCTOYHUK CBETA, sCPHAs MOJEIIb AaTOMa, HYKJIOHHAs
MO/JIeIb ATOMHOTO sJIpa MPH pelIeHnH (PU3NUecKux 3aaay;

pacrio3HaBaTh (hu3nyeckue sBJICHUs (Tpouecchl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKH M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MArHUTHOE JEUCTBUSA TOKA, B3aUMOJCHCTBUE MAarHUTOB, JJIEKTPOMArHUTHAs
WHIYKIWS, ACHCTBUE MAarHUTHOTO MOJs Ha NPOBOAHMK C TOKOM H JBWKYIIMKCS 3apsj,
AIIEKTPOMArHUTHbBIE KOJIEOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEeHHE,
npenomiieHue, HHTepdepeHuus, audpakuus W TMOJSIpU3alUg CBETa, JUCHEepCUsi CBeTa,
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dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJIOPO/1a, ECTECTBEHHAsI U UCKYCCTBEHHAsl PaAOAKTUBHOCTE;

OMKCHIBATh M3yUYEHHBIE CBOICTBa BeIlIECTBA (DJIEKTPUUECKHUE, MArHUTHBIC, ONTHUYECKUE,
JIEKTPUYECKYIO MTPOBOAUMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCHIONB3Ysl (U3MYECKUE BEIMYUHBL: JJICKTPUYECKUN 3apsij, CHila TOKa, SJIEKTPHYECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOABUKYIIAs CUIIA,
paboTta TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYyIIK{, SHEPTHs SJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoyieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHJia TOKa B MPOLECCe TAPMOHHYECKHUX 3JIEKTPOMArHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICH HCIOJNb3YyEMbIX BEIUYMH, UX OOO3HAUECHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETUUMHY C IPYTHMMHU BEIIMYHMHAMU;

ONKCHIBATh HM3YyYEHHBIE KBAHTOBBIC SIBICHUS U TIPOLECCHI, HCIONb3Yys (PU3NUecKue
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus U
uMnyinsc (OTOHA, TMEPUOJ TMOJypachana, SHEpPrus CBSI3M aTOMHBIX SJep, MPU ONHUCAHUU
MPAaBWJIBHO TPAKTOBATh (DM3MUYSCKUN CMBICT HCIOJIB3YEMBIX BEIUYHMH, MX OOO3HAYCHUS U
€MHMIIBI, YKa3bIBaTh (POPMYJIBbI, CBSI3BIBAIOLINE NAaHHYIO (PU3MYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3NUECKON BEITUYUHBI;

AQHAIM3UPOBATh (U3UYECKUE TPOLECChl U SBIEHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpUHLUMIIBL 3akoH OMa, 3aKOHBlI IIOCJEAOBAaTENIbHOIO U MAPALIEIBHOIO COEIMHEHUS
MPOBOAHMKOB, 3akoH JDkoyns—JleHna, 3akoH JJEKTPOMAarHUTHOM HMHAYKUWH, 3aKOH
IPSIMOJIMHENMHOIO pacHpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUsI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHUE DiHIITelHA U1t HoTodPdeKTa, 3aKOH COXPaHEHHs JHEPTUU, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHUs AIEKTPUUYECKOrO 3aps]a, 3aKOH COXPaHEHHUS MacCOBOIO YHCIIA,
noctynatel bopa, 3akoH paguOAaKTHUBHOTO pacmaja, OpH OSTOM paziuyarh CIOBECHYIO
(GOpMyYIHpPOBKY 3aKOHa, €r0 MaTeMaTH4eCKOEe BBIPAXECHHWE W yCIOBHA (TPaHUIBI, 0O0JIACTH)
MPUMEHUMOCTH;

OTpENIETATh HAMpPABJICHUE BEKTOpPAa MHAYKIIMM MArHUTHOTO IOJISI MPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITIOJHATh JKCHEPUMEHTHI IO HCCIEAOBaHUI0 (PU3MYECKHX SBICHUI U MPOILIECCOB C
UCTIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX M3MEpPEHUi: Tpu d3ToM  (opmMynIupoBaTh
npobaemy/3afady ¥ rMIoTe3y y4eOHOro 3KCIepuMeHTa, COOMpaTh yCTaHOBKY U3 MPEJIOKEHHOTO
000py1I0BaHUsI, MPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI,

OCYIIECTBIISATh TPSIMbIE M KOCBEHHBIE HM3MEPEHUS (U3MUECKUX BEIUYUH, MPH ITOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS W UCIOJIb30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUIA:
IpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCUPOBATH PE3yJbTAaThl MOJYYEHHON 3aBHCHMOCTHU
bu3MYEeCKUX BEIMYMH B BUJE TaOmui W TpaduKoB, JelaTh BBIBOJALI IO pe3yjbTaTaM
UCCJIEI0BAHMS;

coOnroaarh mpaBuia Oe30MacHOro TpyAa IMPH NPOBEACHUM MCCIEIOBAaHUNM B pamMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOpHOro 000pyA0BaHNUS;

pemats pacuéTHBIC 3a7aud C SBHO 3aJaHHON (DU3MUECKON MOJEIbI0, HUCHONB3YS
¢duznyeckue 3aKOHbI M MIPUHIIMIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/1a4ll BHIOMPATh (PU3NUYECKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIBI, HEOOXOIWMBbIE NS e€ pelieHus,
MIPOBOJIUTH PACUYETHI M OIICHUBATH PEATHHOCTD MOTYYEHHOTO 3HaUeHUS (PHU3NYECKON BETUIHHBI,

peliath KauyeCTBEHHbIE 3aJaud: BBICTPAWBAaTh JIOTUYECKH HEMPOTUBOPEUMBYIO LEMOUYKY
PacCyXJIEHUI ¢ ONOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

MCIIOJIb30BAaTh MPH PEIICHUH YUYEOHBIX 33]1a4 COBpEMEHHbIe NH(POPMAIIMOHHBIE TEXHOJIOTHH
JUIST TIOMCKA, CTPYKTYpHUPOBAHUS, WHTEPHPETAMH W TPEACTaBICHUS Y4YeOHOW M Hay4dHO-
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HOMYJISIPHOIM HH(OPMALINH, TOTYISHHOHN U3 PAa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATh
NoJy4aeMyro HH(opMaIuio;

OOBACHATH MPUHIIMITBI JICHCTBHS MAIIMH, IPUOOPOB U TEXHHUYECKUX YCTPOMCTB, pa3InyaTh
yCIIOBHS UX 0€30MacHOTO MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU;

NPUBOJHUTH MPHMEPHI BKIIA/Ia POCCHUCKUX M 3apyOEKHBIX Y4EHBIX-(DU3UKOB B Pa3BUTHE
HaYKH, B 00bSICHEHHE MIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BATh TEOPETHUYECKHE 3HAHUA 110 (DM3UKE B TOBCETHEBHOM )KU3HU ISl 00ECIICUCHHS
0€301acCHOCTH TPU O0pALIEHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, Ui COXPAHEHUS
3JI0POBBSI U COOJIOICHHST HOPM 3KOJIOTHYECKOTO TTOBECHNUS B OKPY KaIOIIEH cpene;

paboTaTh B IpyMIie C BHIMOJIHEHHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, IUIIAHUPOBATh PabOTy
TPYIIBl, PAlMOHANBHO PACHPEACNTATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSATENBHOCTh B
HECTAaHAAPTHBIX CUTYallMsiX, afeKBaTHO OICHMBATH BKJIAJ KaKIOTO U3 YYaCTHUKOB TPYIIBI B

pelleHne paccMaTpuBaeMon IPOOIEMBI.
TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne | HaumenoBanue KosmyecTBo yacoB OnexkrponHbie (IH(POBLIE)
n/n | paszgenoB u TeM | Beero | Kontponbabie | [Ipaktudeckue | 00pa3oBaTelIbHBIE PECYPCHI
IIPOrpaMMbl paboThI paboThl
Paznea 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHU S
1.1 | ®usuka u 2 bu6mmoreka [IOK
METO/IBI https://m.edsoo.ru/7f41bf72
HAY4YHOTO
MO3HAHUS
Wroro mo paszneny 2
Pasznea 2. MEXAHUKA
2.1 | Kunemaruka 5 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.2 | lunamuka 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKoHEBI 6 1 1 bu6mmoreka [JOK
COXpaHEeHHS B https://m.edsoo.ru/7f41bf72
MEXaHHUKe
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA
3.1 | OcHOBBI 9 1 bubnuotexa [JOK
MOJIEKYJISIPHO- https://m.edsoo.ru/7f41bf72
KUHETUYECKOMN
TEOPHH
3.2 | OcHOBBI 10 1 bu6mmoreka [JOK
TEPMOJIMHAMUKHI https://m.edsoo0.ru/7f41bf72
3.3 | ArperarHsle 5 bubnuoreka [IOK
COCTOSTHUS https://m.edsoo.ru/7f41bf72
BEIIIECTBA.
®da3oBbIie
epexo/ibl
Hroro no pazueny 24
Paznea 4. 9JIEKTPOANHAMUKA
4.1 | Dnexrpocratuka | 10 1 bubnnorexka [JOK
https://m.edsoo.ru/7f41bf72
4.2 | IlocTosHHBII 12 1 bu6mmoreka [IOK
AIIEKTPUUYECKHH https://m.edsoo0.ru/7f41bf72
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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
https://m.edsoo.ru/7f41bf72

TOK. Toku B
pa3IMYHBIX
cpenax
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE 68 3 3
KOJIMYECTBO
YACOB IIO
I[MTPOI'PAMME
11 KJIACC
Ne HaumenoBanue KosinuecTBo yacoB DIIEKTPOHHBIE
n/ pa3zesioB U TEM Bceer | Kontponpnbr | IIpakTudecku (mudpoBsIe)
1| IPOTPaMMBI 0 € paboThI € paboThI o0Opa3oBaTeNbHbIC
pecypcehl
Pazpnen 1. JIEKTPOANHAMUKA
1.1 | MaruuTHOE TOJIE. 11 1 3 bubmuorexa [IOK
DJeKTpOMarHUTHA https://m.edsoo.ru/7f41c97
sl MH Y KIS c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS 1 BOJIHbBI
2.1 | MexaHUYECKHE U 9 1 bubnuorexa [IOK
AIIEKTPOMATHUTHBI https://m.edsoo.ru/7f41c97
€ KosieOaHus Cc
2.2 | MexaHHU4eCKHE U 5 1 bubmnoreka IIOK
3JIEKTPOMAarHUTHBI https://m.edsoo.ru/7f41c97
€ BOJIHBI C
2.3 | OnTuka 10 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97
C
Wroro no pazueny 24

Pa3nea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 | OcHOBBI 4 1 but6mmoreka [IOK
CHeIHaTbHOM https://m.edsoo.ru/7f41c97
TCOpHUH C
OTHOCHUTEJIbHOCTH

Hroro no pazneny 4

Pasznen 4. KBAHTOBAS ®U3UKA

4.1 | DneMeHTHI 6 bu6nuorexa [IOK
KBaHTOBOM OINTHKHU https://m.edsoo.ru/7f41c97

C

4.2 | CtpoeHue aToma 4 bu6muoreka [IOK
https://m.edsoo.ru/7f41c97
C

4.3 | AToMHOE AP0 5 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97
C

Hroro no pazueny 15

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKH

5.1 | DnemeHTHI 7 1 bubnmnorexa LIOK
aCTPOHOMHH U https://m.edsoo.ru/7f41c97
acTpo(U3HUKH c
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Hroro no pazgeny ‘

7

Pa3nes 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 | O6o6maromee 4 bubnuorexa [JOK

[TOBTOPEHHE https://m.edsoo.ru/7f41c97
C

Htoro no pazneny 4

PesepBHOE Bpemsi 3

OBIIEE 68 4 7

KOJIMYECTBO

YACOB I1O0

I[TPOT'PAMME

MNOYPOYHOE IIJIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KoJsinyecTBO 4YacoB JJIeKTPOHHbIE
n/ Bcer | KontposbH | IIpakTuueck udpoBbie
I 0 ble paboTbl | He paboThI obpa3oBaTesIbHbIE
pecypchl

1 | ®usnka — Hayka o 1 Bu6auoTteka LJOK
npupoze. HayuHbie https://m.edsoo.ru/ffOc
MeTOo/ibl IO3HAHUS 32e2
OKPY?Kalolero
Mupa

2 Posib 1 MecTO 1 bubanoreka LIOK
bU3rKU B https://m.edsoo.ru/ffOc
dbopMUpOBaHUU 33e6
COBpPEMEHHOH
Hay4YHOU KapTHUHBI
MHUDA, B
NpaKTHUYECKOU
JleITeJIbHOCTH
Joaen

3 MexaHH4Yeckoe 1 Bbubanoreka LIOK
JIBUXKEHHUe. https://m.edsoo.ru/ffOc
OTHOCHUTENBHOCTD 3508
MeXaHHU4YeCKOTO
JIBI>KEHUS.
[lepemelenue,
CKOPOCTb,
YCKOpEeHUe

4 | PaBHOMEpHOe 1 Bu6auoTteka LJOK
NpsIMOJIMHENHOe https://m.edsoo.ru/ffOc
JBHXXeHHe 3620

5 PaBHOyCcKOpeHHOE 1 bubanoTeka LIOK
NpsIMOJIMHENHOe https://m.edsoo.ru/ffOc
JBHXXeHHe 372e

6 CB0GOIHOE 1 bu6aunoreka IJOK
najieHue. https://m.edsoo.ru/ffOc
YckopeHue 39cc
CBOOOJIHOTO
najieHus
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

7 KpuBosinHeiiHoe BbubsnoTeka LJOK
JIBIDKEHUE. https://m.edsoo.ru/ff0c
JIBr>keHUE 3ada
MaTepHuaJbHON
TOYKH 110
OKPY>KHOCTHU

8 [IpuHUUDI bu6anoTteka [JOK
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/ffOc
[anunes. 3be8
HWHepyuanbHble
CUCTEMBI OTCYEeTa
[lepBbIi 3aKOH
HeroToHa

9 Macca tesna. Cuia. bubanoreka LIOK
[IpyuHUIMD https://m.edsoo.ru/ffOc
Cyleprno3uLuu 3be8
cui. BTopou 3akoH
HploToHa A5
MaTepUabHOU
TOYKH

10 | TpeTuii 3aKoH bubsaunoTeka [JOK
HbloToHa A1 https://m.edsoo.ru/ff0Oc
MaTepUalbHbIX 3be8
TO4YeK

11 | 3aKOH BCEMUPHOTO Bu6auoTteka LIOK
TAroteHus. Cuia https://m.edsoo.ru/ffOc
TshxecTH. [lepBas 3d00
KOCMUYeCKast
CKOpPOCThb

12 | Cusa ynpyrocru. Bu6auoTteka LJOK
3akoH I'yka. Bec https://m.edsoo.ru/ffOc
TeJsa 3el8

13 | Cuna TpeHus. Bu6auoTteka LJOK
Koaddunuent https://m.edsoo.ru/ffOc
TpeHus. Cuia 3f76
CONPOTHBJIEHUS
IpU IBUKEHUHU
TeJia B )KU/JJKOCTHU
WJIY rase

14 | lloctynaTtenbHOE U Bubsnoreka LJOK
BpaujaTejgbHOe https://m.edsoo.ru/ffOc
JBHXKeHHe 41a6
abCoJIIDTHO

TBEPLOTO TeJia.
MOMEHT CMJIBI.
[lne4o cusbl.
YcnoBus
paBHOBeCHS
TBEPJOTrO TeJa
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https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

15

HUMmnyabc
MaTepuaJbHOMN
TOYKH, CUCTEMBI
MaTepHabHbIX
Tovyek. UMnyJibc
CUJIBL. 3aKOH
COXpaHeHHUs
MMIIyJIbCa.
PeakTuBHOE
JBI>KEHUE

bubaunoreka LIOK

https://m.edsoo.ru/ff0c

43d6

16

Pa6oTa u
MOIIHOCTb CHUJIBL.
KuHeTH4yeckas
3Heprus
MaTepHaJbHOH
Touku. Teopema 06
M3MEHEeHUU
KHHETHYEeCKOH
3HEepruu

bubanoreka LIOK

https://m.edsoo.ru/ffOc

4502

17

[loTeHnnuanbHas
3Heprus.
[ToTeHManbHaA
3Heprus ynpyro
fiedOpMUPOBAHHO
Y IPY>KUHBI.
[loTeHnuanbHas
3Heprud TeJsa
BOJIM3U
NOBEPXHOCTH
3eMJn

bubaunoreka LIOK

https://m.edsoo.ru/ffOc

461a

18

[loTeHuasbHbIE U
HeIoTeHIIuaJIbHbIEe
cunbl. CBA3b
paboThl
HeIoTeHIIMaJIbHBIX
CHUJI C UBMEHEHUEM
MeXaHU4YeCcKoOH
3HEPTrUM CUCTEMBI
TeJl. 3aKOH
COXpaHeHUs
MeXaHU4YeCcKOH
3HEprum

bubaunoreka LIOK

https://m.edsoo.ru/ff0c

478c

19

JlabopaTopHas
paboTa
«UccnepoBanue
CBSI31 paboThl
CHJIBI C
M3MeHEeHUueM
MeXaHUYeCKOH
3HEepruu Teja Ha
npuMepe
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https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

pacTsKeHUst
pPe3rHOBOTO
KIYTa»

20

KoHTpoJsibHasd
paboTa o TeMe
«KnHeMmaTuka.
JIuHaMuKa.
3aKOHbI
COXpaHEHMH B
MeXaHUKe»

bubaunoreka LIOK
https://m.edsoo.ru/ffOc
4b74

21

OcHOBHbIE
N0JIOXKEHHUS
MOJIEKYJISIPHO-
KWHEeTUYeCKOH
TEOpUH.
BbpoyHoBCcKoe
JIBIDKEHME.

AndPysus

bubaunoreka LIOK
https://m.edsoo.ru/ffOc
4dc2

22

XapakTep
JABWKEHUA U
B3aUMO/IeHCTBUA
YacTHUL BellecTsa.
Mopgenu ctpoeHus
ra3os, XKUJKOCTeH
U TBEPADBIX TeJl

23

Macca mMoJieky.I.
KosnyectBo
BelleCTBa.
[locTosiHHas
ABorajpo

24

TemioBoe
paBHOBeCHE.
Temneparypa v eé
M3MepeHue.
[lIkasna
TeMIepaTyp
llenbcus

25

WneanbHbIN ras B
MKT. OcHoBHOEe
ypaBHeHue MKT

Bbubanoreka LIOK
https://m.edsoo.ru/ff0c
4fde

26

Ab6cosroTHas
TeMIlepaTypa Kak
Mepa CpeJiHen
KHHEeTHYeCKOH
3HEpPrum
JBYKEHUS
MOJIEKY.I.
YpaBHeHue
MeHgesieeBa-
KnanerpoHa

Bubanoreka LIOK
https://m.edsoo.ru/ffOc
511e

25



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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https://m.edsoo.ru/ff0c511e

27

3akoH /laabToHa.
['a30Bble 3aKOHBI

28

JlabopaTopHas
paboTa
«HccnenoBaHue
3aBUCUMOCTHU
MeXAy
napaMmeTpamMu
COCTOSIHUSA
pa3peKeHHOTo
rasa»

29

H3omnpouecces! B
U/leaJIbHOM rase v
ux rpadpuyeckoe
npeicTaBJIeHHe

bubanoreka LIOK
https://m.edsoo.ru/ffOc
570e

30

BHyTpeHHss
3Heprusa
TepMOJHAMHUYECK
OH CUCTEMbBI U
CIOCOOKI eé
M3MeHeHHU .
KosnyecTBo
TEeNnJ0Thl U paboTa.
BHyTpeHHss
3Heprus

O HOATOMHOTO
MJleaJIbHOTO rasa

bubaunoreka LIOK
https://m.edsoo.ru/ff0c
5952

31

Bupaml
TenJionepeayu

Bbubanoreka LIOK
https://m.edsoo.ru/ffOc
5c36

32

YaenvHas
TEeNJ0EMKOCThb
BelllecTBa.
KosinyectBo
TeNJIOThI IPU
TenJionepejaye.
AvabaTHBIN
npoiiecc

Bbubanoreka LIOK
https://m.edsoo.ru/ffOc
5c36

33

[lepBbIi1 3aKOH
TepMOJUHAMUKU U
ero NpuMeHeHHUe K
M30MnpoleccaM

Bbubanoreka LIOK
https://m.edsoo.ru/ffOc
Sefc

34

HeobpaTumocTb
IPOLIECCOB B
npupoje. Bropou
3aKOH
TepMOJUHAMUKHU

bubanoreka LIOK
https://m.edsoo.ru/ffOc
6230

35

[TpunIUn
neuctus v KII/1
TEeNJIOBOU
MalllUHbI

bubanoreka LIOK
https://m.edsoo.ru/ffOc
600a
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https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
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36

Huka KapHo u ero

KM

37 | JkoJioruyecKue
npo6JieMbl
TEMJIO3HEPreTHKHU

38 | O6oo6wammun bubanoreka LIOK
YPOK https://m.edsoo.ru/ffOc
«MousiekysipHas 6938
¢usuka. OCHOBBI
TEPMOJIUHAMHUKU»

39 | KonTpoJsibHas bubaunoTeka [JOK
paboTa no Teme https://m.edsoo.ru/ff0c
«MousekynsipHas 6a50
¢usurka. OCHOBBI
TEPMOJIMHAMHUKU»

40 | [TapoobpaszoBaHue bubsauoteka [JOK
Y KOH/JIeHCalUsl. https://m.edsoo.ru/ffOc
Hcnapenue u 63b6
KUIIeHHe

41 | A6cosiroTHAsA U bubanoreka LIOK
OTHOCUTEJIbHAs https://m.edsoo.ru/ffOc
BJIQYKHOCTb 64d8
BO3/yXa.

HachlleHHbIN ap

4?2 | TBéppaoe TeJo. bubanoreka LIOK
Kpucraniuueckue https://m.edsoo.ru/ffOc
¥ aMOpQHBbIe TeJa. 65f0
Anusortponusa
CBOMCTB
KPHUCTAJLJIOB.

Kugkue
KPHUCTAJLIbI.
CoBpeMeHHbIe
MaTepuaJibl

43 | [lnaBneHue U bubaunoreka LIOK
KpPUCTa/LJIM3alUSsI. https://m.edsoo.ru/ff0Oc
YnenbHas TemnsoTta 6708
TJIaBJIEHHS.

Cybaumanus

44 | YpaBHeHHE bu6saunoTeka [JOK
TEINJ0BOro https://m.edsoo.ru/ffOc
6aJsiaHca 6820

45 | dneKTpuU3aLus bu6saunoteka [JOK
TeJl. https://m.edsoo.ru/ffOc
JJIeKTpUYECKUH 6bcc
3apsj. JIBa Buza
3JIEKTPUYECKUX
3apsiJioB
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https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

46

[IpoBOAHUKHY,
JAU3JIEKTPUKHU U
[0JIYIPOBOJHUKH.
3aKOH COXpaHeHUA
3JIEKTPUY€ECKOIr'o
3apanaa

bubaunoreka LIOK
https://m.edsoo.ru/ff0c
6bcc

47

B3aumMopencTBue
3apsAJ0B. 3aKOH
Kynona.
ToyeuHbIH
3JIEKTPUYECKU U

3apsj

bu6aunoTteka LJOK
https://m.edsoo.ru/ff0Oc
6ce4d

48

Hanps»xéHHOCTb
3JIEKTPUYECKOTr 0
noJis. [lpuHUn
Cyneprno3uLuu

3JIEKTPUYECKUX
noJsiei. JIunuu

HaNpsAKEHHOCTU

bu6anoTteka LJOK
https://m.edsoo.ru/ff0Oc
6df2

49

Pa6oTa cun
3JIEKTPOCTATHUYECK
Oro MoJisl.
[loTenuuaJ.
PasHocTb
MOTEeHI[MAJIOB

bubanoreka LIOK
https://m.edsoo.ru/ffOc
6f00

50

[IpOBOAHUKH U
JU3JIEKTPUKH B
3JIEKTPOCTAaTUYEeCK
OM II0JIE.
JusneKkTpuyeckas
NPOHULAEMOCTb

bubaunoreka LIOK
https://m.edsoo.ru/ff0c
7018

51

JJIEKTPOEMKOCTb.
Kongencartop

bubaunoreka LIOK
https://m.edsoo.ru/ffOc
7126

52

JJIEKTPOEMKOCTD
IJIOCKOTO
KOH/leHcaTopa.
JHepruda
3apSXKEHHOr0
KOH/JleHcaTopa

bubaunoreka LIOK
https://m.edsoo.ru/ffOc
72¢c0

53

JlabopaTopHas
paboTa
"U3MepeHue
3JIEKTPOEMKOCTH
KOHJleHcaTopa"

54

[TpunIUn
NeUCTBUA U
npuMeHeHUue
KOH/IEHCATOpPOB,
KONIMPOBAJIbHOTO
anmnapara,

28



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

CTPYHHOTO
NpUHTEpA.
JJIeKTpOoCTaTU4YeCcK
ad 3aluTa.
3azeMJieHUe
3JIEKTPONPUOOPOB

55

JJIeKTPUYECKU U
TOK, YCJIOBHS €r0
CylLeCTBOBaHMUSI.
[locTOSAHHBIN TOK.
Cusia ToKa.
HanpsxeHue.
ConpoTuBJieHue.
3akoH Oma jguia
y4acTKa Lenu

56

[TocnegoBaTeIbHO
e, IapaJljieJibHoe,
CMellaHHOoe
coeilMHEHUE
POBO/IHUKOB.
JlabopaTopHas
paboTa «M3ydeHue
CMeUIaHHOT0
COoeIMHEHUS
pPEe3UCTOPOB»

bubaunoreka LIOK
https://m.edsoo.ru/ffOc
74£0

57

Pa6oTa u
MOIJHOCTb
3JIEKTPUYECKOTO
TOKa. 3aKOH
Jxoyaga-JleHna

bubaunoreka LIOK
https://m.edsoo.ru/ff0c
7838

58

3akoH OmMma guia
NIOJIHOU
(3aMKHYyTOM)
3JIEKTPUYECKOU
nenu. Koporkoe
3aMbIKaHUe.
JlabopaTopHas
paboTa
«M3mepenue I/IC
MCTOYHHKA TOKA U
€ro BHYTPEHHETO
CONPOTUBJIEHUSI»

bubaunoreka LIOK
https://m.edsoo.ru/ffOc
7ae0

59

JJIeKTpOHHadA
NPOBOJAMMOCTb
TBEPJbIX
MEeTaJlJIoB.
3aBUCHUMOCTb
CONPOTUBJIEHUS
METAaJIJIOB OT
TeMIlepaTyphl.
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https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

CBepxXnpoBOgUMOC
Tb

60

JJIeKTpU4YeCKUH
TOK B BaKyyMe.
CBoiicTBa
3JIEKTPOHHBIX
NYYKOB

61

[lonynpoBogHUKH,
UX COOCTBEHHas U
npuMecHas
IPOBOJUMOCTb.
CeoucrtBa p—n-
nepexoja.
[loslynpoBOHUKOB
ble MPHUOOPHI

bu6anoTteka LJOK
https://m.edsoo.ru/ff0Oc
84ae

62

JJIeKTpUYECKU U
TOK B paCTBOpax 1
pacmiaBax
3JIEKTPOJIUTOB.
JJIEKTPOJIUTUYECK
asi AUCCOLMALIUS.
JJIEKTPOJIU3

bubaunoreka LIOK
https://m.edsoo.ru/ff0c
82ba

63

JJIeKTpU4YeCKU M
TOK B rasax.
CamMocTosITe/IbHBIN
u
HecaMoCTOSITeJIbH
bIM paspsj,.
Mouinus. [1na3Ma

bubanoreka LIOK
https://m.edsoo.ru/ffOc
84ae

64

JJIeKTpHUYecKue
npubopbl U
YCTPOMCTBA U UX
paKTU4ecKoe
IprYMeHEeHHe.
[IpaBuIa TEXHUKH
6e30MacHOCTH

Bbubanoreka LIOK
https://m.edsoo.ru/ffOc
86fc

65

0606marnun
YPOK
«JJIEKTPOLUHAMUK
a»

bubaunoreka LIOK
https://m.edsoo.ru/ffOc
88be

66

KoHTposibHasa
paboTa o TeMe
«3JJIEKTPOCTAaTHUKA.
[locTossHHBIN
3JIEKTPUYECKUH
TOK. TOKM B
Pa3/IMYHBIX
cpenax»

Bubanoreka LIOK
https://m.edsoo.ru/ffOc
8a8a

67

Pe3epBHBIN YpOK
KoHTposibHasa
paboTa 1o TeMe

Bubaunoreka LIOK
https://m.edsoo.ru/ffOc
8c56
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56

"JIeKTpOoAMHAMUK

a

68 | Pe3epBHBIN ypOK
06061marnun
YPOK 1o TeMam 10
KJ1acca

bubanoreka LIOK
https://m.edsoo.ru/ff0Oc
8f6c

OBIIEE KOJIMYECTBO
YACOB I10
[IPOI'PAMME

68 3 3

11 KJIACC

Ne Tema ypoka

KosimyecTBo 4acoB

n/

IT

Bce
ro

KonTtposb | [IpakTryec
Hble KHe
paboThI paboThI

JlaTa
H3y4YeH
us

JJIeKTPOHHBbIE

uudpoBbie
obpa3oBaTesibHbIE

pecypchl

1 [locTossHHBIE
MarHuThl U UX
B3aUMO/IeNCTBU
e. MarHuTHoOe
noJsie. Bektop
MarHUTHOH
WHYKL M.
JIuHuu
MarHuTHOM
UHAYKIUU

bu6anoTteka LJOK
https://m.edsoo.ru/ff
0c9778

2 MarbHuTHoOe
noJie
NPOBOJHUKA C
TOKOM. ONBIT
dpcrena.
B3aumMmogeiicTBu
e MIPOBO/IHUKOB
C TOKOM

bubanoreka LIOK
https://m.edsoo.ru/ff
0c98fe

3 | JlabopaTopHas
paboTa
«M3yyenue
MarHuTHOTO
0JIS1 KaTYLIKH C
TOKOM»

Bbubanoreka LIOK
https://m.edsoo.ru/ff
0c98fe

4 | llerictBue
MarHuTHOTO
noJis Ha
NPOBO/IHUK C
TOoKOM. Crsia
Amrnepa.
JlabopaTopHas
paboTa
«UccnepoBanue
JeNcTBUS
MOCTOSTHHOTO
MarHuTa Ha
PaMKy C TOKOM»

Bbubanoreka LIOK
https://m.edsoo.ru/ff
0c9ac0
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https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

JlelicTBue
MarHUTHOTO
1oJis Ha
JBIKYLYIOCS
3apKEeHHYI0
yactuny. Cuia
JlopeHua.
Pa6oTa cuibl
JlopeHua

bubaunoreka LIOK

https://m.edsoo.ru/ff

0c9df4

JJIeKTPOMarHuT
Hasl UHAYKLUSI.
[ToTok BeKTOpa
MarHUTHOH
uHAyKuuu. 3/1C
WHYKLUHU.
3aKoH
3JIEKTPOMArHuT
HOM MHAYKLUHU
dapages

JlabopaTopHas
paboTa
«HUccnepoBanue
sIBJIEHUS
3JIEKTPOMArHuT
HOU MHJYKLIUU»

bubaunoreka LIOK

https://m.edsoo.ru/ff

0cal50

WHAYKTHUBHOCTD
. flBsieHue
CaMOWHYKIIMH.
3/C
CaMOWH/YKIIMH.
JHeprus
MarHUTHOTO
10JiS1 KaTYLIKHU C
TOKOM.
JJIEKTPOMarHuT
HOe 1oJie

bubaunoreka LIOK

https://m.edsoo.ru/ff

0ca600

TexHHu4yeckue
YCTPOMCTBA U UX
npuMeHeHHUe:
IIOCTOSIHHBIE
MarHHTHI,
3JIEKTPOMArHUT
BI,
3JIEKTPOABUTAT
eJlb,
YCKOPUTENU
3JlIeMeHTapHbIX
4acTHuI,
WH/YKLMOHHAs
nneyb
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https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

10

06061marnun
yPOK
«MaruuTHoe
noJie.
JJIeKTPOMarHuT
Hasd UHAYKL U

bubaunoreka LIOK
https://m.edsoo.ru/ff
Ocab82

11

KoHTposibHasd
paboTa o TeMe
«MaruuTHoe
noJie.
JJIEKTPOMarHuT
Has UHAYKLUSA»

bu6anoTteka LJOK
https://m.edsoo.ru/ff
Ocad58

12

CBoGoaHbIE
MeXaHHU4YEeCKHUe
KOJIeOaHUsl.
[apMoHuYeckue
KoJieGaHUsl.
YpaBHeHUHe
rapMOHUYECKUX
KOJiIeOaHUH.
[IpeBpaieHue
3HEepruu

bu6anoTteka LJOK
https://m.edsoo.ru/ff
Ocaf06

13

JlabopaTopHas
paboTa
«HccnenoBanue
3aBHCUMOCTHU
nepuo/ia MaJibix
KoJie6aHUM
rpy3a Ha HUTH
OT JJINHbI HUTH
M MaccChl rpy3a»

14

Kosie6aTesibHBI
M KOHTYP.
CBoGOHBIE
3JIEKTPOMArHuT
Hble KoJie6aHus
B H/leaJIbHOM
KoJie6aTeJTbHOM
KOHTYpE.
AHaJjiorus
MeXy
MeXaHU4eCKUMU
U
3JIEKTPOMArHUT
HBIMH
KoJIe0aHUAMU

bubaunoreka LIOK
https://m.edsoo.ru/ff
0cb820

15

®opmyna
ToMcoHa. 3aKoH
COXpaHeHUs
3Hepryu B
HnJeaJlbHOM

bubaunoreka LIOK
https://m.edsoo.ru/ff
Ocb9c4
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https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

K0J1e0aTeJbHOM
KOHTYpe

16

[IpencraBienue
0 3aTyXarLUX
KoJIeOaHUSIX.
BeiHyX/1eHHble
MeXaHU4ecKHe
KoJie6aHUS.
Pe3oHaHC.
BeIHYyKIeHHbIEe
3JIEKTPOMArHUuT
Hble KoJiebaHus

bubanoreka LIOK

https://m.edsoo.ru/ff

Ocbb86

17

[lepeMeHHBbIN
TOK.
CuHycoupanbH
bIN
nepeMeHHbIN
TOK. MoIHOCTDb
nepeMeHHOr o
TOKa.
AMIIMTYHOE U
JleVCTBYyO1EE
3Ha4YeHHe CUJIbI
TOKa U
HalpsKeHHUs

bu6anoTteka LJOK

https://m.edsoo.ru/ff

Ocbd34

18

TpancdpopmaTop
. [IpousBoaCTBO,
nepezjaya u
norpebJieHUe
3JIEKTPUYECKOHN
3Hepruu

19

YcTpoucTBo U
NpaKTHU4YeCKOe
NpUMeHeHUue
3JIEKTPUYECKOTO
3BOHKa,
reHepartopa
nepeMeHHOro
TOKAQ, IUHUHN
3JieKTponepesa
q

bubaunoreka LIOK

https://m.edsoo.ru/ff

Occ324

20

JKoJIOTUYeCKHEe
PUCKHU NIPHU
NPOU3BO/ICTBE
3JIEKTPO3HEPTH
u. KysabTypa
HCII0JIb30BaHUSs
3JIEKTPO3HEPTH
U B
IOBCeJHEBHOM
»KU3HU
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https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

21

MexaHuuyeckue
BOJIHBI, YCJI0BUA
pacnpocTpaHeH
vd. [lepuog,.
CkopocThb
pacnpocTpaHeH
Y4 Y JIJIMHA
BOJIHBI.
[lonepeyHsble U
PO/ 0JIbHbIE
BOJIHBI

bubaunoreka LIOK
https://m.edsoo.ru/ff
Occa54

22

3ByK. CKOpOCTb
3BYKa.
['poMKOCTB
3ByKa. BeicoTa
ToHa. TeM6Dp
3BYKa

bu6anoTteka LJOK
https://m.edsoo.ru/ff
OcccOc

23

JJIeKTPOMarHuT
Hbl€ BOJIHBI, UX
CBOMCTBaA U
CKOPOCTb.
[lIkana
3JIEKTPOMarHuT
HbIX BOJIH

bubaunoreka LIOK
https://m.edsoo.ru/ff
Occfe0

24

[IpyuHLUTIBL
pPaZiuOCBA3U U
TeJIeBUEeHUS.
PasButue
CpeJiCTB CBSI3U.
Paguosiokanus

25

KoHTposibHas
paboTa
«Kosiebanus u
BOJIHBI»

bubaunoreka LIOK
https://m.edsoo.ru/ff
Occ6f8

26

[IpsAMoJIMHENHO
e
pacnpocTpaHeH
Ve CBeTa B
OJITHOPOJHOU
cpezie.
ToyeuHbIN
UCTOYHUK CBETa.
Jly4 cBeTa

bubaunoreka LIOK
https://m.edsoo.ru/ff
0cd350

27

OTpaxeHue
CBeTa. 3aKOHBI
OTpa*KeHUs
CBeTa.
[TocTpoeHue
M300pakeHU U B
IJIOCKOM
3epkaJjie

Bubaunoreka LIOK
https://m.edsoo.ru/ff
Ocd4e0
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https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomiienue
cseta. [losiHOE
BHyTpeHHee
OTpakeHHue.
[IpenenbHbIN
yroJi HOJIHOTO
BHYTpPEHHETr0
OTpa*KeHUs

bubaunoreka LIOK
https://m.edsoo.ru/ff
Ocd7f6

29

JlabopaTopHas
paboTa
«HM3mepenune
noKasareJist
peJsioMJIeHUs
CTEeKJIa»

bubanoreka LIOK
https://m.edsoo.ru/ff
Ocd67a

30

JIMH3BL.
[ToctpoeHue
M300pakeHUU B
JuH3e. Popmysa
TOHKOM JINH3BL.
YBennyeHnue
JINH3BI

bu6anoTteka LJOK
https://m.edsoo.ru/ff
Ocddle

31

JlabopaTopHas
paboTa
«HccnenoBaHue
CBOMCTB
HM300pa’KeHH ! B
JINH3aX»

32

JAucnepcusa
cBeTa. CJI0XKHBIN
cocTaB 6eJioro
cBeTa. lIBeT.
JlabopaTopHas
paboTa
«HabJuronenue
JIUCTIepCUU
CBETa»

33

HUuTepdepeHiu
s CBeTa
Judpakuus
CBeTa.
JudpakumoHHa
A peléTKa

bubaunoreka LIOK
https://m.edsoo.ru/ff
Oced22

34

[lonepeyHocTh
CBETOBBIX BOJIH.
[Tosispuszanus
CBeTa

bubaunoreka LIOK
https://m.edsoo.ru/ff
Ocf02e

35

OnTuyeckue
npuGopbI U
YCTPOMCTBA U
YCJIOBUS UX

36



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

0e30macHoro
NpUMeHEeHUs

36

['paHuLbI
NPUMEHHUMOCTHU
KJIaCCUYeCKOH
MeXaHUKU.
[TocTynaTel
crierMajabHOM
TEeOpUH
OTHOCHUTEJILHOC
TH

bubanoreka LIOK
https://m.edsoo.ru/ff
0cf862

37

OTHOCHUTENABbHOC
Tb
OZJHOBPEMEHHOC
THU. 3aMeJJiIeHue
BpeMEHHU U
COKpallleHue
JJTUHBI

bubaunoreka LIOK
https://m.edsoo.ru/ff
Ocfa4?2

38

JHeprusa u
UMIIYJIbC
pPeNATUBUCTCKO
1 YacTUIIbI.
CBs3b Macchl €
3Hepryueu u
MMIYJIbCOM.
JHeprus MoKos

bubanoreka LIOK
https://m.edsoo.ru/ff
Ocfc68

39

KoHTposibHad
paboTa
«OnTuka.
OcHOBBI
crelMaabHOH
TeoOpHUU
OTHOCHTEJIbHOC
THU»

bubanoreka LIOK
https://m.edsoo.ru/ff
0cf6f0

40

®OTOHBL.
®opmya
[lnaHka.
JHeprua u
MMIYJIbC
doToHa

bubaunoreka LIOK
https://m.edsoo.ru/ff
Ocfel6

41

OTkKpbITHE U
uccjaes0BaHue
dotoadpdexra.
OnbiTe A. T'.
CrosieToBa

Bubaunoreka LIOK
https://m.edsoo.ru/ff
Ocffc4

42

3aKOHBI
dotoadpdekTa.
YpaBHeHue
JNHITEeRHA A5
doToaddekra.
«KpacHas

Bubaunoreka LIOK
https://m.edsoo.ru/ff
0d015e
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https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
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rpaHuIa»
doToadpdekTa

43

JlaBieHue
cBeTa. OnbrThI I1.
H. J/lebenena.
XUMHUYECKOe
JeHCcTBHe CBeTa

bubanoreka LIOK
https://m.edsoo.ru/ff
0d04a6

44

TexHHU4YeckKkue
YCTPOMCTBA U
NpaKTH4YeCKoe
IpUMEHEHHUE:
doTo3/1IEMEHT,
dboToaTYHK,
COoJIHeYHasi
6aTapes,
CBETOHO/,

45

Pemienue 3agau
110 TEME
«JJIEMEHTBI
KBaHTOBOH
OIITHUKU»

bubanoreka LIOK
https://m.edsoo.ru/ff
040302

46

Mopenb aToMa
TomMmcoHa.
OnbITHI
Pesepdopga no
paccesiHUIO Q-
YacTHulil.
[InanetapHas
MoOJleJIb aToMa

bubanoreka LIOK
https://m.edsoo.ru/ff
0d091a

47

[TocTynaTel
Bopa

Bbubanoreka LIOK
https://m.edsoo.ru/ff
0dOafa

48

H3nyyeHue u
norJiouieHue
$OTOHOB NpH
nepexoJie aTomMa
C OZJHOTO
YPOBHS 3HEPTUU
Ha JIpyTroHu.
Byl CieKTPOB

Bbubanoreka LIOK
https://m.edsoo.ru/ff
O0dOafa

49

BoJiHOBBIE
CBOMCTBA
qacTtul. BoJsiHbI
ne bpouns.
KopnyckynspHo
-BOJIHOBOM
JlyaJIA3M.
CnoHTaHHOE U
BBIHY>XI€HHOE
U3JIy4eHue

Bubaunoreka LIOK
https://m.edsoo.ru/ff
0dOca8
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50

OTkpbITHE
pPaZv0aKTUBHOC
TU. ONbITHI
Pesepdoppa no
omnpeesieHUI0
cocTaBa
paZvi0aKTUBHOT
0 U3JIyYEHUS

bubaunoreka LIOK
https://m.edsoo.ru/ff
0d0fd2

51

CBoiicTBa
anbda-, 6eTa-,
raMMa-
W3JIy4YeHUS.
BausHue
PaZi0aKTUBHOC
TH Ha ’KMBbIE
OpraHU3Mbl

52

OTKpbITHE
IpPOTOHA U
HEeWUTpOHa.
H3oTOmnHL.
Anbda-pacnag,
JJIEKTPOHHBIN U
NO3UTPOHHBIN
6eTa-pacnaj.
['amMa-
U3Jly4yeHHue

bubanoreka LIOK
https://m.edsoo.ru/ff
0d1162

53

JHeprus CBsI3U
HYKJIOHOB B
aape. AnepHoble
peakLUHu.
AnepHbiit
peakTop.
[Ipo6s1eMpl,
NepCHeKTHUBBI,
JKO0JIOTUYECKHe
acreKThl
AlepHOH
JHEpPreTUKHU

bubanoreka LIOK
https://m.edsoo.ru/ff
0d1356

54

JdJileMeHTapHbIe
YaCTULBI.
OTkpbITHE
NO3UTPOHA.
MeTo b1
HabJIIOeHUS U
pervcrpanuu
3JIeMeHTapHbIX
YaCTHUL.
Kpyrasbiii cton
«DPyH1aMeHTalb
Hble
B3aMMOJIeHCTBU

bubaunoreka LIOK
https://m.edsoo.ru/ff
0d0e38
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qa. EauHCcTBO
dusnyeckomn
KapTHHbI MUPa»

55

Bug 3BE3gHOTO
Heba.
Co3Be3us,
ApKUe 3BE3bI,
[IJIAHETHI, UX
BUJMMOE
JBHXeHHe.
CosiHeyHas
cucteMa

56

CoJiH1zE.
CosiHeyHas
aKTHBHOCTb.
HUcToyHUK
3Heprum
CoJiHIIa U 3BE3/]

57

3BE3/bl, UX
OCHOBHbIE
XapaKTepPUCTUK
1. 3BE3/bI
rJIaBHOM
nocjen0BaTe b
HOCTH.
BHyTpeHHee
CTpOeHMe 3BE3 .
CoBpeMeHHbIe
npe/iCTaBJIeHUs
0
NPOUCXOXKAEHUHU
Y 3BOJIIOLIMU
CoJiHIIa U 3BE3],

58

Mueynsii [lyTh
— Hala
'aysakTHuKa.
[TonoxeHue u
JBHKEHUE
CoJiH1Ia B
aymakTuKe.
'asaKTUKH.
YépHbie AbIphI B
s/ipax raJlakTUK

59

BcesienHasl.
Pasb6eranue
rajakTHK.
Teopus
BboJsibioro
B3pbIBa.
PennkTOoBOE

40




U3JIyYeHUe.
MeTarajsakTHuKa

60

HepemenHusle
npo6JieMbl
aCTPOHOMHUHU

61

KoHTposibHasd
paboTa
«3JJIeMeHThI
aCTPOHOMHUM U
acTpoPU3UKU»

62

06o06marouum
ypoK. Posib
bU3UKU U
aCTpOHOMHHU B
9KOHOMMYECKOU
)
TEeXHOJIOTHUYECK
OM, collMaJIbHOH
1 3TUYecKoi
chepax
JeaTeJIbHOCTH
yeJIOBEKaA

63

06061ar01 1N
ypOK. Posib 1
MecTO GU3UKHU U
aCTpOHOMHH B
COBpPEMEHHOU
Hay4YHOH
KapTHHe MUpa

64

06061aro1 1N
ypoK. Posib
dbusnyeckon
TEOpUH B
dbopMUpOBaHUU
npeacTaBJIeHUN
o dusuveckon
KapTHHe MUpa

65

06061arouH
ypok. MecTo
dbusnyeckon
KapTHUHBbI MUPA
B 00111eM pALYy
COBPEMEHHBIX
eCTeCTBEHHO-
Hay4YHbIX
npeJiCTaBJIeHUHN
0 IpUpo/ie

66

Pe3epBHbIN
YPOK.
MarHuTHoOe
noJie.
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JJIEKTPOMAarHuT
Hasg UHAYKLHUSA
67 | Pe3epBHbIN 1
ypok. OnTHKa.
OcHOBBI
crenMajabHOH
TeopUuur
OTHOCHUTEJIbBHOC
TH

68 | Pe3epHbIl YpOK. 1 bubauoTeka [JOK
KBaHTOBas https://m.edsoo.ru/ff
dusuka. 0d1784

JJIeMeHThI
aCTPOHOMHUM U
acTpodU3UKU
OBIIEE 68 4 7
KOJIMYECTBO
YACOBIIO
[TPOTPAMME

YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAJBI 1151 YUEHUKA

Ouszuka, 10 xmacc/ Msakumes I'.5., byxosues b.b., Corckuit H.H. mon pepakuumeit
[TapdentbeBoii H.A., Akiimoneproe obmiecTBo «M3aarenberBo «IIpocBeniennes

Ouzuka, 11 xmacc/ Msaxumes [.5., byxosue b.b., Corckuit H.H. nmon penakumeit
[TapdpentbeBoii H.A., Akiimoneproe obmiecTBo «M3aarenberBo «IIpocBenienues

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

®wuzuka. 10 knace. Metoaudeckoe nocodue k yueOnukam Mskumesa ['.5., Cunskosa

A.3./ A. B. lllaranuna 3-¢ u3ganue, CTEPEOTUITHOE
Odwusuka. 11 knacc. Meroanveckoe nocodue k yueoOHnkam Msikumea [7.51., CunsikoBa A.3./ A. B.
[[atanuHa 3-e U3jaHKUE, CTEPEOTUITHOE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/11
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