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MMOSICHUTEJIbBHAS 3AIINCKA

PaGouast nporpamma mo yueGHOMY mpenmery «®uzuxa (6azoBblif yposenb)» juis 10-11 kiaccos paszpaborana Ha OCHOBE CIEIYIOMIMX
JIOKYMEHTOB:

1. @enepanbHblii TOCYJapCTBEHHBIH 00pa3oOBATENbHBIH CTANIAPT cpemHero obmero obpa3oBaHus, YTB. MpHKasoM MuHucTeperpa
o6pazopanus u Haykn P® ot 17.05.2012 Ne 413 (B penaxuuu ot 12.08.2022 No 732 (¢ u3MEHEHUSIMH)).

2. denepanpHas 06pa3oBaTeIbHas IPOrPaMMa CpeIHero ob1ero 00pasoBanus, yIB. mprkasom Munnpocseuienus PO ot 18.05.2023 Ne 371
(¢ UI3MEHEHHSIMH).

3. OenepanbHas pabodas mporpamMMa cpeHero odutero odpasosaums «Pusmka (06asossiit yposens)» (s 10-11 kinaccos 00pa3oBaTeIbHbIX
opranmzanuit). — ®IEOY HY UucTutyT comeprkanist 1 MeTo 0B 00yuenus um. B. C. Jlennesa, Mocksa 2025.

4. OcHoBHas 0Gpa3oBaTenbHas IporpamMma cpenmero obmero obpaszosarns MOY Jlunes Ne 3 (B coorserctun ¢ @IOC-2022) ot
28.08.2023 (c U3MCHEHUSIMH).

CojepxaHue porpaMMBbl 110 (pH3MKe HANpaBIeHo Ha (hOPMUPOBAHUE eCTECTBEHHO-HAYUHOM KapTHHBI MHpa 00yYaromuXes 1011 xaccos
npH 0OydeHHH WX (QM3MKe Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-EATENLHOCTHOrO TMojxoja. Ilporpamwa 1o (H3HKE COOTBETCTBYET
tpebopanuam GI'OC COO K MIaHMPYEMbIM JIHYHOCTHBIM, IIPE/IMETHBIM M MCTAlpPEAMETHBIM pe3yjbTaraM OOyHCHHMS, a TAKKe YYHTbIBACT
HEOOXOIMMOCTE PEanH3allil MEXKIPEIMETHBIX CBs3eil (M3MKM C eCTECTBCHHO-HAYYHBIMM Y4eOHBIMM npejveramu. B Heil onpe/esiores
OCHOBHBIC eI H3y4eHHsl PU3MKN HA YPOBHE CPEIHETo 001Iero 00pazoBaHus, INIAHAPYEMBIE PE3YJIbTaThl OCBOEHHs Kypea (U3MKH: JIHYHOCTHEIE,
MeTarpeJIMeTHEIE, Tpe/IMeTHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o (hu3HMKe BKIIOYAET:

e [TAHHPYEMbIe PE3yIBTAaThl OCBOCHHS Kypca (pM3MKH Ha 6a30BOM YPOBHE, B TOM UHCJIE NIPEIMETHBIE PE3YJILTATHI [0 TOJaM O0YYCHHS:

e coziepaKkanue yuednoro npeamera «Pu3nKa» 10 rogaM o0ydeHHsL.

dusika KaK Hayka o Haubosee OOIIMX 3aKOHAX MPUPOIBI, BHICTYNAs B KadecTBE Y4EOHOrO IpPEIMETa B INKOJIE, BHOCHT CYIIECTBEHHBIH
BKJIQJ B CHCTeMy 3HaHuil 06 okpykaromeM mupe. [IIkonpHbil Kype QHU3HKH — CHCTeMOOOPA3yIONMIHE Ui €CTECTBEHHO-HAYIHBIX YUCOHBIX
TIPEIMETOB, MOCKOJIbKY (M3MYECKAE 3aKOHBI IeXKAT B OCHOBE MPOICCCOB H SBICHHI, H3yYaeMbIX XHUMHUCH, OHOIIOTHCH, (u3udeckoi reorpadueii u
acTpoHOMHCH. MCosb30BaHKe W aKTHBHOE IPUMCHEHHE (rsuHecKnX 3HAHMIT ONPEICIIET XapakTep U PazBUTHE pPa3sHOOOPA3HBIX TEXHOJIOTHH B
cdepe IHEPTCTHKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA, IOTYYEHHs HOBBIX MaTepHaloB ¢ 3aJaHHBIMH CBOMCTBaMH M APYTHX. M3yueHue Qu3nku
BHOCHT OCHOBHO# BKJIaI B (JOPMHPOBAHME ECTECTBEHHO-HAYIHON KAPTHHBI MHPA 00YYAIONIIXCA, B HOPMUPOBAHNE YMCHAN IIPUMEHSTH HAYYHBIH
METO/I II03HAHUS IIPH BEITTOJHEHUN UMH YUCOHBIX HCCIIETOBAaHHH. '

B ocHOBY Kypca (DM3HKH IJIsT YPOBHS CpeJJHEro o0uiero o0pa3oBaHus IOJIOKeH psii e, KOTOPEIE MOYKHO PAcCMaTPHUBAThL KaK IPHHIHIIBI
€ro NOCTPOEHHS.



Hoes yenocmnocmu. B cooTBETCTRIM C HEl KypC SBJISETCS JIOTHUCCKH 3aBEPIIEHHBIM, OH COIEPKUT MaTEpHaT U3 BCeX Pa3ieioB (H3UKH,
BKJIIOYAET KaK BOIIPOCHI KIIACCHYECKOH, TaK ¥ COBPEMEHHON (DHU3HKH.

Hoes cenepanuzayuu. B cooTBeTcTBHM ¢ Hell Marepuan Kypca (DH3MKHM OObLEIHHEH BOKpPYTr (u3uueckux Teopuil. Bemyim B Kypce
SBISIETCS (POPMUPOBAHKE NPEJICTABICHUH O CTPYKTYPHBIX YPOBHAX MATEPHH, BEIIECTBE U TIOJIE.

Hoes zymanumapusayuu. E€ peanvsanus IpeanonaracT HCHONb30BAHAE I'yMAHHTAPHOTO TNOTEHIMATA (H3MUICCKOM HAYKH, OCMBICIICHHE
CBA3H Pa3BUTHsI PUBUKH C Pa3BUTHEM 0OIIECTBA, & TAKIKE ¢ MHPOBO33PEHYECKHMH, HPABCTBEHHBIMH 1 YKOTOTHUCCKIMHE [POOIEMaMH.

Hoesi npuxnadnou nanpasiennocmu. Kype GH3UKE IPENosaraeT 3HaKOMCTBO C LIMPOKMM KPYrOM TEXHHYCCKHX M TCXHOJOTHYECKHX
IPUIIOKEHUH M3YIEHHBIX TCOPHH U 3aKOHOB.

Hoen oronozusayuu peanusyeTcst IOCPEJCTBOM BBENEHHS OIEMCHTOB COJEP/KAHHSA, TIOCBAIIEHHBIX AKOJOTHYECKHM [IPOGIeMaM
COBPEMEHHOCTH, KOTOPBIC CBA3aHbI C Pa3BUTHEM TEXHUKH H TEXHOJIOTHH, a Takxke o0CyK/IeHHs TPOdIeM palHoHAIBEHOIO MPHPO/I0II0I530BAHHS H
9KOJIOTHYECKOH Oe30macHOCTH.

CTep:KHEBBIMH SIEMEHTaMH Kypea (H3UKH HAa YPOBHE CPETHEro 00mero 00pasoBaHMs SBISIOTCH (H3MUecKue TeOpHH ((OPMHpPOBAHME
MPEICTABICHUH O CTPYKTYPE MOCTPOCHUS (PM3UUECKON TEOPHH, POJIH (YHIAMEHTATBHEIX 3aKOHOB M IPHHIMIIOB B COBPEMEHHBIX PCICTABICHHSX
O IPHPOAE, TPAHHNAX IIPHMEHHMOCTH TEOPHH, VIS ONIUCAHUS €CTECTBEHHO-HAYUYHBIX SBJIIEHUI U IIPOIIECCOB).

CHCTeMHO-AeSTeIbHOCTHBIN TTOIX0J1 B Kypce (PH3MKH peanu3yeTcst IPEkK/Ie BCero 3a CUET OpraHH3allii IKCIIePHMEHTATBHON ACATEIbHOCTH
obyqaromuxcst. [l 6a30B0r0 ypoBHSA Kypca (M3HKH — 3TO HCIONB30BAHME CHCTEMbl (POHTATBHBIX KPATKOBPEMEHHBIX HKCIICPHMEHTOB H
MabopaTOpHEIX paboT, KOTOphIE B MpOrpamMme 10 (usnuke 0ObEIHHCHBI B OOIMH CIHMCOK YYCHHUECKHX NPAKTHUECKHX padoT. BoiieineHue B
YKa3aHHOM IlepedHe nabopaTopHbIX paboT, NPOBOIMMBIX JUTS KOHTPOJIS H OLEHKH, OCYIIECTBISIETCS YUACTHUKAMH 06Pa30BaATEe/IBLHOIO MpoLecca
MCXOJSl M3 OCODCHHOCTEH IIaHMPOBAHUs M OCHalleHus kabunera pusukd. Llpn 5ToM obecnednBaeTcs OBNaeHHe 00YJAOIMICS YMEHUAME
POBOJIMTL KOCBEHHBIC U3MEPEHMs, HCCIICIOBAHUS 3aBUCUMOCTEN (DM3MUECKHUX BEJIHYMH M IIOCTAHOBKY OIBITOB 110 MPOBEPKE IPe/UTOKEHHBIX
THITOTE3.

bonbioe BHUMaHME yAENSETCS PEICHUIO PACYETHBIX M KAUECTBEHHBIX 3a/1a4. [1pH 9TOM IS PAaCUETHBIX 3a1ad MPHOPHTETOM SBISIOTCS
3aJ1a49H € SIBHO 3a/IaHHOM PHIUICCKON MOJIEIBIO, O3BOISIONINE IPHMEHSTh H3YUCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK H3 OJJHOTO pasjielia Kypea,
TaK ¥ MHTETPUPYS 3HAHWA W3 PA3HBIX pa3fenoB. IS KaueCTBEHHbIX 3a/1ad IPHOPHTETOM SIBILIIOTCS 3aIaHus Ha OObACHEHHE IPOTEKaHHS
(usHueCKMX SABICHHH ¥ [PONECCOB™ B OKPY/KAIOMEH Jku3HH, Tpelyromme BLIbopa (u3MYecKoll MONETH IS CHTYAIldH [IPAKTHKO-
OPHMEHTHPOBAHHOTO XapakTepa.

B coorserctsnn ¢ pebosannsmu @I'OC COO k MaTepHalbHO-TEXHAYICCKOMY 00eCIIeYeH 0 yIeOHoro porecca 6a30BbIi yPOBEHDb Kypea
(busnuki Ha ypoBIHE cpejHero obwiero o0pa’oBaHMs JODKEH H3yYaThCs B YCJIOBMAX IPEIMETHOrO KabMHETa (HU3UKM WM B YCITOBHSX
MHTETPHPOBAHHOIO KabHHETa IpPEeIMETOB eCTeCTBEHHO-HAYYHOTO NHKIA. B KaGuHeTe (DH3UKH IOIKHO OBITH HEOOXOMHMOE nabopaTopHOe
000pyHOBAHKE JUIS BBITOJIHEHHS! YKA3aHHBIX B IIPOrpaMMe 110 (PH3HKEe YICHHYECKHX NPAKTHYECKHX paboT U JIeMOHCTPAIHOHHOE 000pY/I0BaHHE.



[lemoncTpanmnonnoe obopyaoBanue (GopMHpYeTCss B COOTBETCTBHH ¢ [PUHIHATIOM MWHHMAJIBHOH J0CTATOYHOCTH M oldecrieuymuBaeT
TOCTAHOBKY MEPEIUCICHHBIX B NPOrpaMme Mo (GH3MKe KIKOYEBBIX JEMOHCTPAIMil JUIs HCCIe/0BAHMS W3ydYaeMbIX SBICHHI H IIPOLECCOB,
SMIUPHYECKUX U PYHIAMEHTATBHBIX 3aKOHOB, HX TEXHUYECKHX TIPHMEHEHMI.,

JIabopatoproe oGopynoBanue Uls YHeHHUECKHX MPAKTHIECKAX paboT (OPMHEPYETCs B BU/IE TeMAaTHUECKHX KOMIUIEKTOB i 00eCIeHBACTCS
B pacu€Te OJIHOTO KOMIIIEKTa Ha ABYX oOyuarommxcst. TeMaTHUeCKHEe KOMIUIEKTBI Tab0paTOpPHOro 0BG0PYI0BAHUS JIOIKHBI OBITH IOCTPOCHBI Ha
KOMILTEKCHOM  HCIIOIB30BAHAH aHAIOTOBBIX M HH(PPOBBIX MPUOOPOB, & TAKKe KOMIBIOTEPHBIX M3MEPHTENBHBIX CHCTEM B BHAC HH(POBBIX
nabopatopuid.

OCHOBHBIMH HETAMH H3yueHUs (PH3UKH B 001eM 00Pa30BAHHHN SBISIOTCS:

* popmMHpOBatie HHTEPECA U CTPEMIIEHHS 00YUAIOLINXCS K HAYIHOMY H3YUEHHIO TPHPOJIbL, pasBUTHE HX HHTEIJIEKTYaTbHBIX U TBOPUYECKHX

CIIOCOOHOCTEH;

* Pa3sBUTHE NPEIICTABIICHUH O HAYIHOM METO/IE 03HaHUs M (OPMHUPOBAHHE HCCIIELOBATENLCKOrO OTHOIICHHS K OKPYKAIOIIHM SBICHHAM:

* popMIpOBaHHE HAYYHOTO MUPOBO33PEHHUsI KAk Pe3yIbTaTa H3ydeH s OCHOB CTPOCHHS Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

* popmupoBatie yMeHHit OOBICHATE ABJICHNs C HCIIOIB30BAHHEM (DH3UIECKHX 3HAHMI U HAYUHBIX JOKA3ATETbCTR;

* popMHpOBaHHE ITPEJICTABICHHUI O PO (PU3UKK IS PAZBHTHSI JAPYTUX €CTECTBEHHBIX HAYK, TCXHUKH H TEXHOIOIHH.

JocTimkenne 9THX nenel 0beceunBaeTes peleHreM CIeayIoNuX 3a1ad B IPOIecce H3yueH s Kypca (DM3HKH Ha YPOBHE CPEJIHETO 00IIero
o0OpazoBaHus:

* IpHOOPETCHUE CUCTEMBI 3HaHUH 00 OOIMX (H3MUCCKHX 3aKOHOMECPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOYAT MEXAHHUKY, MOJIEKYISIPHYIO

(QH3MKY, SMEKTPONMHAMUKY, KBAHTOBYIO (H3HUKY U 3JIEMEHTBI aCTPODH3HKH;
* popmupoBaHKe YMEHHH NPUMEHSTh TEOPETHYCCKHE 3HAHUS IS OOBACHEHHS (H3MUECCKUX SBJICHMH B IpUPOAE W JUISl TPHHATHSA
[IPAKTHYECKUX PEHICHUHN B IIOBCEIHEBHOM JKHU3HH;

® OCBOCHHE CIIOCOOOB PEMICHMS Pa3IHYHEIX 33/a4 ¢ SBHO 3aJaHHON (U3MUECKOH MOJEIbIO, 3a/1al, [I0JIpa3yMeBaOUINX CAMOCTOSTEIBHOE

cozianie QU3MYECKOt MOIeNH, aNeKBaTHOM YCI0BUAM 3a/1a4H;

* IOHMMaHWe (M3MYECKHX OCHOB M NIPUHIAIOB JCHCTBHS TEXHHUCCKHX YCTPOHCTB M TEXHOJIOHUYECKHX NPOIECCOB, HUX BIHSHHA Ha

OKPYKaIIIYIO CPEIY; _ _
® OBJIJICHUE MCTOJAMH CaMOCTOSTENLHOTO [UIAHMPOBAHUSA H IIPOBE]CHHS (HU3MYECKMX OSKCICPAMCHTOB, aHalW3a M HHTEPHpETAllHH
HH(OPMAIIAH, ONPEJIe/IeHUs. TOCTOBEPHOCTH 110TYIEHHOTO Pe3yibTaTa;

® CO3/IAHHC YCIOBHH [UIsl PA3BUTHS YMCHHH IPOEKTHO-HCCICA0BATENBCKOI, TBOPYECKOIT JIesS TeBHOCTH.

Ha n3yuenne ¢usuku (6a30Bblit ypoBEeHE) Ha YPOBHE CpeiHero obmero oopa3zoBanust oTBoauTCs 136 yacos: B 10 Kiracce — 68 yacos (2 gaca
B Hezlemo), B 11 kmacce — 68 wacos (2 yaca B HeAEIO).



IIpe/araemslii B IporpaMMe 110 GH3UKe nepedeHh Tab0PaTOPHBIX M IPAKTHYCCKHX PAOOT ABIACTCS PEKOMEHAOBAHHBIM, YIHTEb JCTIacT
BBIGOD [IPOBEICHHS 1aB0PATOPHLIX PAGOT 1 ONBITOB C YUETOM HHIMBH/LYaIbHBIX 0COOCHHOCTEH 00yYalOmHXCA.



COJAEPKAHUE ObYYEHMsA
10 KJJACC

Pazen 1. @U3HKAa ¥ METO/IBLI HAYYHOI'0 IO3HAHUS

duzuka — Hayka o Ipupoge. Hayunple METOIB! MO3HAHMs OKPYKAFOIIEro MHpa. PONb SKCIEPUMEHTA U TEOPHH B MPOLECCE TO3HAHMA
NPUPOIBL. DKCIEPHMENT B (PU3HKE.

MopenupoBanne (GH3HUECKHX sBICHHI M Iporeccop. Haydmpie Tumotessl. DU3HYCCKHE 3aKOHBL M TCOPHH. ['paHuILI TPUMEHHUMOCTH
(hu3MYeCKUX 3aKOHOB. [IpHHLIUIT COOTBETCTBHUSL.

Ponb 1 MecTo GE3MKH B (JOPMUPOBAHMHA COBPEMEHHON HAYUHOH KAPTUHBI MADPA. B IPAKTHICCKOH NeATEILHOCTH ToEH.

Hemonempayuu

AHaJIoroBbIe ¥ IH(POBBIE H3MEPUTEIbHbIE IPUOOPEI, KOMITBFOTEPHBIE JaTIHKH.

Pazuen 2. Mexanuka

Tema I. Kunemamuxa

Mexannueckoe nuikenne. OTHOCHTEIBHOCTL MEXaHndyeckoro apikenns. Cucrema orcuéTa. TpaekTopus.

[lepeMelnienne, CKOPOCTh (CPEIHsA CKOPOCThL, MIHOBEHHAS CKOPOCTL) M YCKOPEHHE MaTepPUANBEHOM TOUYKH, UX TPOEKIIMH HA OCH CHCTEMBI
xoopnunat. CoKeHHEe epPeMEIeHHH 1 CII0KEHHE CKOPOCTEH.

PaBHoMepHOE W PaBHOYCKOPEHHOE NPAMOIHHCHHOE JBHIKCHHE. ['paduiki 3aBHCHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHsA, NyTH U
repeMeIieH s MaTepUalbHOH TOYKH OT BPEMEHH.

CroOoHOe najenue. Y ckopeHne cBoO0IHOIO MaaeHus.

Kpusonuneiinoe aumkenne. JIBIKeHHe MaTepHAIBHON TOUKH O OKPYIKHOCTH C MOCTOSIHIOMN 110 MOJIYJII0 CKOPOCTBIO. YTII0OBask CKOPOCTh,
suHeitHas ckopocth. [lepron u yacroTta oOpauenus. [[eHTPOCTPEMHTEIbHOE YCKOPEHHE.

TexXHuUeckue yCTPOMCTBA U IIPAKTHYECKOE IPUMEHEHHE: CITHIOMET, JIBHIKCHHUC CHAPSI/IOB, ICITHBIC 1 peMEHHbBIE NIEPEIaH.

Jlemoncmpayuu

MoJ1eTh CHCTEMbI OTCUETA, HIUTFOCTPAIU] KHHEMATHYECKUX XapaKTEePUCTHK JBUKCHIL.

[TpeobpazoBaHue JBHIKEHHI ¢ HCIIOTB30BAHUEM TTPOCTHIX MEXAHU3MOB.

[TajieHHe Tea B BO3JIyXe U B Pa3peiKEHHOM IIPOCTPAHCTRE.

Habronenue ABMKEHHS Tela, OPOIIEHHOTo O] YIJIOM K TOPH30HTY ¥ TOPH30HTAJIBHO.

M3mepeHue YCKOPEHHs CBOOOIHOIO NMajIeHHs.



HanpaBiernue cKOpPOCTH IPH JIBUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii axenepumenm, aabopamoprsie pabomvi

M3ydenne HepaBHOMEPHOIO ABHIKEHUS C LENIbIO ONPE/IENIEHNs] MITHOBEHHOM CKOPOCTH.

HcenenoBanie COOTHOIIEHHS MEXIY NYTSMH, TPOHICHHBIMH TEIOM 3a IIOCIEI0BATENIBbHBIE DAaBHbLIE IIPOMEXYTKH BPEMECHH NPH
PaBHOYCKOPEHHOM JIBHYKEHHH C HA4aIbHOH CKOPOCTHIO, PABHOH HYJIO.

W3ydeHue ABUKEHHS IapHUKa B BA3KOH JKUIKOCTH.

M3yuenue ABMKENHA Teaa, OPOLIEHHOIO FOPH30HTAIIBHO.

Tema 2. Tunamuxa

[punnwmn otHocuTensHOCTH [anuies. [lepsblii 3akon Hetotona. MuepuuaibHble CHCTEMbI OTCYETA.

Macca Tena. Cuna. IlpuHnmn cymepnosunus cuil. Bropoit 3akon Herorona juis matepranbHOi Touku. Tperuit 3akon Herotona s
MaTepHaIbHBIX TOUEK.

3axoH BceMHpHOTO TroTeHus. Cuia Tspkectu. IlepBas kocMHUecKast CKOPOCTS.

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

Tpenue. Bumer TpeHus (1mokost, cKolbKeHHs, kaueHus). Cuna Tpenus. Cyxoe Tpenne. Cuna TpeHHs CKOJLKEHHS H CHIIA TPEHMs MOKOs.
Koo duiment Tperus. Cuita CONpOTUBIIEHHs P ABHKEHHH Tella B KHUIKOCTH MIIM Tase.

[locTymaTensHoe U BpalaTelbHOe JIBHIKCHHE aDCOMIOTHO TBEPIOTO TEla.

MOMEHT CHIIBI OTHOCHTEIILHO OcH Bpalienus. 1 inedo cuipl. YenoBus paBHOBECHS TBEPOTO TEA.

TexHuueckHe yeTPOHCTBA U TPAKTHYECKOE NPUMEHEHHE: ITOJIIMITHUKH, JIBUKECHHE HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBneHue HHEPIHH.

CpaBHEHHE Macc B3aMMOJIEHCTBYIONIMX TeL

Bropoii 3akon HeroToHa.

N3mepenue cHiL

CroykeHne cHl.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT fedopMaliu.

HegecomocTh. Bec Tena npu YCKOPEHHOM OOBEME H N IEHUH.

CpaBHeHUe CHII TPEHUSI TOKOsI, KAUCHHS H CKOJIbKEHHS.

YcnoBus paBHOBECHsE TBEPJIOTO Tela. BHIBI paBHOBECHS.

Vuenuueckuii sxcnepumenm, aabopamopnsie pabomel

W3yueHue ABUAKEHUs OpycKa 110 HAKJIOHHOM IIOCKOCTH.



Vccnemopanie 3aBHCHMOCTH CHITI YIIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U Pe3UHOBOM obpasile, oT X aehopMaliui.

Hcenenopanue yenoBUK paBHOBeCHs! TBEPIOrO TeJla, UMEIOIIEro OCh BpalleHus.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

VIMmyib¢ MaTepuaNbHOM TOYKH (Tela), CHCTEMBl MaTepHaIbHBIX TOYeK. MIMIyIbe CHIIBI B H3MEHEHHE MMITYJIbca Tella. 3aKOH COXpaHeHHs
HMITyJibca. PeakTHBHOE JIBUIKEHHUE.

Pa6ora cunbl. MOMHOCTE CHIIBL.

Kuneruueckas sHeprusi MarepuanbHoi Touku. Teopema 00 n3MEeHEHUN KHHETHUECKOH IHEPIHH.

[ToTenumansuas sHeprus. lloTeHUMaTbHAS YHEPTHST YIPYTo AeOPMHPOBAHHOM NpYKHHBEL [loTeHIManbHAs SHEprus Tejga BOIH3H
MOBEPXHOCTH 3eMIIH.

IToTrennuanbHble H HEMOTCHIIHAIbHBIE CHIIBL. CBsi3b pabOoThl HEMOTEHIMAIBHBIX CHJI ¢ U3MEHEHHEM MEXaHH4YEeCKOH SHEPIuM CHCTEMBI TEJL.
3aK0H COXpaHEHHs] MEXaHHUECKOH 3HEPTHUH.

Yrpyruae v HeylIpyrue CTOJIKHOBEHHS.

Texuuyeckue yCTPOUCTBA U MPAKTHUUECKOE IPUMEHEHUE: BOTOMET, KONED, NPY>KUHHBIA THCTOJIET, JBHKEHHE PAKeT.

HHemoncmpayuu

3aK0H COXPAHEHHs HMITYJIbCA.

PeakTHBHOE IBHKECHHE.

[lepexo TOTEHITHATEHON 3HEPTHH B KHHETHYECKYHO H 00PATHO.

Yuenuuecxuil skcnepumenm, iabopamopivie padomot

M3yuyenune abCcoMOTHO HEYIIPYTOro yjapa ¢ IOMOIIBIO JIBYX OJAHMHAKOBLIX HUTSHBIX MasTHUKOB.

VccnenoBanue CBsi3H pabOThI CHITBI € M3MCHEHUEM MEXaHHUYECKOM SHEPIUH Tella Ha IIPUMEPE PACTSIKEHUS PE3UHOBOIO HKIyTa.

Paznen 3. Mousteky/sipaasi pu3HKa H TePMOJIMHAMHKA

Tema 1. OcHo6bl MOIEKYAAPHO-KUHEMUHECKOI H1eOpUL

OCHOBHBIE MOJI0KEHHA MOJICKYIAPHO-KHHCTHUCCKON TEOPUH H HX OMBITHOE obocHOBaHue. bpoyHorckoe arkenne. uddysus. Xapakrep
JBHKCHHSI M B3aMMOJIEHCTBHS YaCTHIl BelIecTBa. MOIENH CTPOCHHS Ta30B, JKUIKOCTEH M TBEPIBIX Tel M 00BACHEHHE CBOMCTB BEMICCTBA HA
OCHOBE 2THX Mozeneil. Macca u pazmeps! MmoJiekyil. Konngeerso Bemtectsa. IlocTosnnas Asoraapo.

Temnosoe pasHogecue. Temneparypa u eé uzmepenue. llxama remneparyp Llenancus.

MO,IIGJ'[B HacaJIbHOI'O rasa. OcHoBHOE YpaBHCHHE MOHGKYHHpHO—KHHCTH‘-ICCKOﬁ TEOPHUH HJACAJIBHOI'O I'd3ad. AbcomoTHas TeMIieparypa Kak
Mepa CpelHel KWHETHYeCKOH SHEPrHM TeIUIOBOTO ABWXKeHHs dvacTull rasza. lllxama temmeparyp Kenppuna. ['asoBbie 3aKoHbBL. YpaBHEHHE



Menneneesa—Knaneiipona. 3akon J[lanstoHa. M30mporecchl B WIEalbHOM Ta3e ¢ IMOCTOSHHBIM KOJMYECTBOM BEIECTRA. I'paduueckoe
IPEACTaBICHHE H30IIPOLECCOB: H30TEPMa, H30X0pa, H3obapa.

Texuuyeckue ycTpo#cTBa M IpaKTHYECKOE IIPHMEHEHHE: TEPMOMETP, HapoMmeTp.

Llemonempanuu

OMNBITEL, TOKa3bIBAIOIINE JIICKPETHOE CTPOCHHE BEIIECTRa, (JOTOrpadHu MOJNEKYIT OPraHHYecKHX COSIMHEHMIA.

OnprTe o 1uQY3HH KHIKOCTEH U ra3os.

Monens OpoyHOBCKOTO ABHKEHHS.

Moaens onbita HlTepHa.

OnbITeL, JOKA3EIBAIOIIIE CYIIECTBOBAHIE MEKMOJICKYIISIPHOIO B3aHMOIEHCTRHSL.

Monesb, MITIOCTPUPYIONIAs IPUPOJLY JIABJICHHUS I'a3a Ha CTEHKH COCY/IA.

ONEBITEL, WITIOCTPHPYIOIIHE YPABHEHHE COCTOSHUS MJICAILHOTO rasa, usonpoueccm

Yuenuueckuil skcnepumenm, rabopamopivie pabomst

Orpenenenne MacCsl BO3/IyXa B KJIaCCHOH KOMHATE Ha OCHOBE H3MepeHHil 00bEMa KOMHATDI, IABIEHNS H TEMIICPATYPhl BO3/1yXa B HEil.

Hcenenoranne 3aRHCHMOCTH MKy MapaMeTPAMK COCTOAHHMS Pa3perkeHHOro rasa.

Tema 2. OcHogbl MepMOOUHAMUK

Tepmounamuaeckas cuctema. BHYTpeHHSIsT SHEPTHS TCPMOJAHHAMHYECKOH CHCTEMBI U CHOCOOBI eé M3MeHeHus . KoImuecTBo TeruoThl 1
pabora. BHYTpeHHsS SHEPIUA OJIHOATOMHOIO MJIEANBHOTO Tasa. Bujibl Temonepenaun: TemionpoBoHOCTh, KOHBEKIHS. H3JIydeHHe. Y ienbHas
TEIJIOEMKOCTE BelllecTra. KONMHYecTBO TEIIOTHI [IPH TeIlIonepeaye.

Honsitne 06 ammabarHom mnporecce. Ilepspiit 3axon TepMomHamMuky. [IpuMeHEHHE MEPBOTro 3aKOHA TEPMOJMHAMHUKU K H3OMPOLIECCAM.
I'padmueckas maTepnpeTanus paboTsl rasa.

Bropoii 3akon tepmomuHamMuki. HeoOpaTHMOCTD IIPOIECCOB B IPUPOJIE.

Teruioseie Mamunbl. [IpuHIANBL JeHCTBHS TEIIOBLIX MamnH. | [peodpasoBaHus SHEPTHH B TEIIOBBIX MAIIHAX. Koadduument nosesnoro
JCHCTBUS TeIIOBOU ManHbl. [{nki1 KapHo u ero koa(puitnenT noae3Horo AeicTBHs. DKONIOrHUecKre IpoOIeMbl TerI0IHEPreTHKH.

Texnuyeckue ycTpoicTBa U IPAKTHYECKOE IPUMEHEHHE: JIBUTATENb BHYTPCHHErO CrOPaHHs, GBITOBOM XOJIOIMIIEHHK, KOH/THITHOHED.

Llemoncmpayuu

Mzmenenne BHYTpeHHEH OSHEPTHHM Tejla IIPM COBEPIIEHHH PaboThl: BbUIET NPOOKM W3 OYTBUIKH 1107 JHCTBHEM CKATOrO BO3AYX4,
HarpeBanue 2Qupa B 1aTYHHOH TpyOKe MyTEM Tpenust (BHIe01eMOHCTPAIlHs).

M3menenne BHyTpeHHEH 5HEpPrHH (TeMIlepaTypsbl) Telia [IPU TeILIonepe/iaye.

Onwit 110 anabaTHOMY PAaCIIMPEHHIO BO3/1yXa (OIBIT C BO3AYIIHEIM OTHHBOM).

MoJjienu 1apoBoi TypOHHEL, IBUraTelIsl BHYTPEHHErO CrOPAHHs, PEAaKTHBHOIO JIBUTATEILA.



Vuenuuecxuii axcnepumenm, iabopamopmvie padomsi

M3mepeHue yaeabHOH TEILIOEMKOCTH.

Tema 3. Aepezammupie cocmosnnus senfecmeda. Pasoevie nepexoovi

[lapoobpasoBanye W KoHAeHcaumus. Vcmapenne u KureHue. AGCOMOTHAS M OTHOCHTENbHAs BIAKHOCTH BO3lyxa. Haceiennbiid nap.
VenpHas TEIioTa napooOpa3zoBaHus. 3aBUCUMOCTh TeMIIEPaTyphl KUIIEHUS OT TaBJIEHUS.

Teépnoe Teno0. Kpucramimueckue u aMopdubie Tena. AHH30TPOIHS CBOHCTB KpucTasios. JKuikue kpuctamibl. CoBpemMeHHbIC MaTepUalb.
[1aBiienye U KpECTALUTH3AIMS. Y e IbHas TeIuloTa niasnenus. CyomuManus.

VpaBHeHHE TEIUIOBOrO DanaHca.

TexHHYeCKHE YCTPOHCTBA H IPAKTHUECKOE IIPUMEHEHHE: TUTPOMETP M NCUXPOMETD, KATOPHMETP, TeXHOJIOIHH MOTYyIEeH s COBPEMECHHBIX
MaTepHaIoB, B TOM YKcjle HAHOMATEepHAJIOB, H HAHOTEXHOIOTHH.

Hemoncmpayuu

CBolicTBa HACKIIIEHHBIX [TAPOB.

Kumenue npu NOHMKEHHOM JIABICHHH.

CrocoObl M3MepPEHHS BIKHOCTH.

Habnro/leHre HArpeBaHuUs U MIaBJIEHUs KPUCTAIIIMYCCKOTO BEIIECTRA.

JleMoHCTpanus KpHCTAJIOB.

Vuenuueckuil sxcnepumenm, 1a60pamopHvie padomst

M3MepeHne OTHOCHTEIBHOM BIIaXKHOCTH BO3/IyXa.

Pasznen 4. DiieKTpoAHHAMHKA

Tema 1. Dnekmpocmamura

DaeKTpuzanus Tell. DICKTPUUYECKHii 3apsi. JIBa BUOA 2IEKTPHYECKHMX 3aps/oB. [I[POBOIHHUKY, AMJIEKTPHKH M IOJYIPOBOJHHKH. 3aKoH
COXpaHeHHUs IEKTPUUECKOI0 3aps/ia.

BsaumopeiicTBue 3apsyios. 3axkon Kymoma. TodeuHbli oJEKTpHYCCKHE 3apsaj. Diekrpuyeckoe moje. Hanpsuk€HHOCTE HICKTPHIECKOro
rosst. [IpHHIAI CYTIECPIIO3HIIHH SIEKTPHHUCCKHX Hoei. JIMHnY HAPSOKEHHOCTH MIEKTPUUECKOr0 HOJI.

PaGora cun anexTpoctaTnueckoro noss. [lotennuan. PasHocts noTeHuuanos. 1IpoBOAHUKN W JIMAJICKTPUKH B SJIEKTPOCTATHHECKOM TIOTIC.
JusnexTpudeckas IPOHHIIAEMOCTE.

DnekTpoéMKocTh. Konmencatop. DieKTpoEMKOCTE IITIOCKOT0 KOH/IEHCAaTOpa. JHEPrHs 3apsuKeHHOr0 KOHIeH caTopa.

TexHuyeckne yCTPOWCTBA M IPAKTHYECKOE IPHMEHEHHE: 3JIEKTPOCKOIL, 3ICKTPOMETp, 3JEKTPOCTaTHYECKas 3allluTa, 3a3eMIICHHE
SIIEKTPOIPUOOPOB, KOHICHCATOP, KONUPOBaIIbHEIH anmapar, CTpyHHbIH IPHHTED.



Hemoncmpayuu

VCTpoHCTBO U IPHHIKIL ACHCTBHS 971€KTPOMETPA.

B3auMo/1eliCTBHE HA3JIEKTPU30BAHHBIX TeJl.

DIEKTPHIECKOE 10JIe 3apSIKCHHBIX TEJL.

[IpOBOJIHKKH B JIEKTPOCTATHUECKOM I10JIC.

DneKkTpocTaTHYeCKas 3aInTa.

JIM3eKTPHKH B 3JIEKTPOCTATHUCCKOM IIOTIE.

3aBHCHMOCTB DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOINANM TIJIAaCTHH, pPacCTOAHM MEKIY HHMH H JIHDJIEKTPUYECKOH
MTPOHULIAEMOCTH.

DHeprus 3apsKEHHOro KOHIeHcaropa.

Vuenuuecruil okcnepumenn, 1abopamopmuie padomol

M3mepenue 351eKTpOEMKOCTH KOH/CHCATOPA.

Tema 2. Hocmoannotii 21ekmpuyeckuii mox. ToKu 6 pasiu4Hplx cpeoax

DIIEKTPHUSCKHH TOK. Y CIOBHA CYIICCTROBAHMS DIICKTPHIECKOTO TOKA. Wcrounuku Toxa. Cuia toka. [locTOsIHHBIH TOK.

Hanpspxerue. 3akon OMa Julsl ydacTKa LHelH.

DIIEKTPUUECKOE COMPOTHBJIEHHME. Y IENIbHOe CONPOTHB/IeHNE BemecTsa. llocnenosarenbHoe, NapaaiebHoe, CMEIIaHHOC COEIMHEHHE
MIPOBOIHHKOB.

PaGora s1exTpryueckoro Toka. 3akon Jixoyns—Jlenna. MOIHOCTE SMEKTPUIECKOTO TOKa.

DNIEKTPOJIBMIKYIIAsT CHJIA ¥ BHYTPEHHEE COINPOTHBJICHHE HCTOYHHKA TOKA. 3akon Oma JUIf MOJHOM (3aMKHYTOMH) 2JIEKTPHYECKOHM HETH.
KopoTkoe 3aMbIKaHHe.

DJIEKTPOHHAS MTPOBOAMMOCTE TBEPABIX METAILIOB. 3aBUCHMOCTE COIPOTUBIICHHS METAINIOB OT TCMIICPATYPBI. CBepXIpoBOAUMOCTE.

DJIeKTpUYecKiii TOK B Bakyyme. CBOMCTBA JIEKTPOHHEIX [TY4KOB.

[onynposonauku. CoOCTBEHHas M HPHMECHAs MPOBOAMMOCTH [OTYIPOBOJHHKOB. Cpoiictea p-n-mepexosa. [loaynpoBoHHKOBbBIE
pruOOPHL.

JNeKTpHUECKHi TOK B PACTBOPAX H PACIUIaBaX /EKTPOINTOB. DIeKTPOIUTHIECKAs AMCCOIHALIIS. DIIeKTPOIHU3.

eKTpHYecKuii TOK B razax. CaMoCTOsTeIbHBIH U HecaMoCTOATENbHbIH pazpsaa. Monnud. 1lmazma.

TexXHMYECKHEe YCTPOHCTBA M MPAKTHYECKOES NPHMEHEHHE! aMIepMeTp, BONBIMETP, PEOCTaT, HCTOMHUKH TOKA, 3JCKTpOHArpeBaTe/lbHbIC
npubophl,  IEKTPOOCBETHTEIbHBIE  NPHOOPHI, TEPMOMETP  COMPOTHBICHHMA, BAKYYMHBIH  JIMOJ, TEPMHCTOPHl M (DOTOPE3UCTOPEL
TIOJIYIIPOBOTHUKOBBIA THOJI, TalbBAHHKA.

Hemoncmpayuu



3mepenue CHIIbl TOKA M HalPsKEHUS.

3aBHCHMOCTD COITPOTUBIIEHNS [IMITMHAPHYCCKAX IIPOBOJIHMKOB OT JUIMHBI, [I0IIA/IH OTIEPEYHOr0 CEUCHUS M MaTepHalIa.

CMelragHoe COeIMHEHHE IPOBOIHUKOB.

[IpsiMOe H3MEPEHHE SIEKTPOABILKYIIEH cHIbL. KopoTKoe 3aMbIKaH1e ralbBAHIYECKOTO JIEMEHTA U OlICHKA BHYTPEHHETO COTNPOTHBIICHHS.

3aBMCHMOCTE COTIPOTHRIIEHHS METAIUIOB OT TEMIICPATYPHI.

[TpOBOJIMMOCTE DIIEKTPOJIMTOB.

HckpoBo# pas3psit U IPOBOJWMOCTE BO3JTyXa.

OHOCTOPOHHSS IPOBOIMMOCTD JTHO/IA.

Vyenuueckuil sxcnepumenin, 1adopamopnvle paoonist

M3yueHne CMeIaiHOTO COSMHEHUS PE3UCTOPOB.

V3aMepenHue 2JIeKTPOIBIIKYIIEH CHIIbl HCTOYHHMKA TOKA M €0 BHYTPEHHErO CONPOTHBIICHHSL.

Habmronenue 3;1eKTpoiin3a. '

Me:knpeaMeTHbIe CBS3H

Usyuenue kypea Gpusuku 6a30B0ro ypoHs B 10 Kacce oCyIeCTBISCTCS ¢ yUETOM COACPIKATENBHBIX MEKIPEAMETHBIX CBsi3ell ¢ KypcaMu
MaTeMaTHKH, OHOIOrHH, XHMHHU, Teorpaui H TEXHOIOTHH.

Meicnpedyemupie ROHAMUS, CBA3AHHBIC ¢ H3YUYEHHEM METOJIOB HAYWYHOrO IO3HAHUS: SIBICHHME, HAy4HbIH (akr, runoresa, GU3HUECKas
BEJIMYMHA, 3aKOH, TEOPUsL, HAOIIIOICHHE, SKCIICPUMEHT, MO/IEJIMPOBAIIHNE, MOJICTE, H3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMBI YPaBHEHUH, JinHeiitast pyHKims, napabosa, runepoona, HX rpadukH 1 CBOHCTBA, TPUTOHOMETPHICCKHE
(YHKIMM: CHHYC, KOCHHYC, TAHTEHC, KOTAHTECHC, OCHOBHOE TPUTOHOMETPHYECKOE TOKIECTBO, BEKTOPBI M HX HMPOCKUHMH HAa OCH KOOPAMHAT,
CIIOKEHUE BEKTOPOB.

Buonozus: MexaHHdecKoe JBHKEHHE B JKHBOH mpupose, Auddysus, ocMoc, TCIITO0OMEH KHBBIX OPraHU3MOB (BH/bI TEILIONEPEIayH,
TEILIOBOE PABHOBECHE), 3TIEKTPHUYECKUE SIBJIEHHS B JKHBOI IIPUPO/IC.

Xumus: TUCKPETHOE CTPOSHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEMIECTBA, MOJIIPHAS Macca, TCIIOBLIC CBOMCTBA TBEPIBIX
TeJI, JKHUIKOCTEH H Ta30B, JIEKTPUYECKHE CBOHCTBA METANJIOB, SJIEKTPOJIHTHIECKAS TUCCOLHAIINA, IAIbBAHUKA.

Teozpaghus: BIAXKHOCTh BO3/IyXa, BETPBL, 0apOMET], TCPMOMETD.

Texnonozus: NpeodbpasoBaHue JIBMKCHHH ¢ HCIONB30BAHMEM MEXAHU3MOB, YUCT TPCHHSA B TEXHHMKE, MOMMIHIHIKH, HCIIOIL30BAHUE 3aKOHA
COXpaHEHMs MMITy/]bCa B TEXHHKe (pakeTa, BOTOMET U JIPYIHE), JBUTaTellb BHYTPCHHCTO CrOpPAHMs, MapoBas TypOrHa, OBITOBOH XONOJMIIBHUK,
KOH/JAI[MOHEDP, TEXHOJNOIUH IOIYYCHHs COBPEMEHHBIX MATEPHAIOB, B TOM UHCIIE HAHOMATEPHAIOB, U HAHOTCXHOJOIMH, SJIEKTPOCTATHICCKAT
3aIUTA, 3a3eMJICHHE IEKTPOIPHOOPOB, KCEPOKC, CTPYHHBIA MPHHTEP, 31EKTPOHATPEBATENbHbIC PUOOPEL, IMEKTPOOCBETUTENLHBIC npuOOpBI,
rajbBaHHKa.



11 KJIACC

Pasnen 4. DiiekTpoaAHHAMHKA

Tema 3. Maznummnoe none. 31eKmpoMacHUMHAA UHOYKUUA

[TocTOSHHBIE MArHATHL DBlauMomeHCTBME IOCTOSHHBIX MarHuToB. MarHuTHoe mnoje. Bexrop wmarmutHOH HHAyKuMM. [lpunrmn
CYIEPIO3UIMKM MATHATHBIX 1OJeH. JIMHHKM MarHuTHON MHAYKIMK. KapTiHHa THHUH MarHUTHOW MHIKIMH T10JIs IOCTOSHHBIX MarHUTOB.

MarsuTHoe 1oje NPOBOAHHKA ¢ TOKOM. KapTuHa JMHMH HHIYKIMH MarHMTHOTO IIOJI JUIMHHOIO HPAMOrO IPOBOJHHKA M 3aMKHYTOIO
KOJILLEBOTO POBOJHUKA, KATYIIKK ¢ TokoM. OnsIT DpcTena. BsaumoaelcTBre NpOBOJIHUKOB € TOKOM.

Cuna Awmrepa, e€ MOAYJIb H HAallpaBJICHHE.

Cuna JlopeHna, eé MO/IyJIb H HalpaBlieHue. J[BHKEHIE 3apsKEHHO YaCTHIIE B OTHOPOHOM MarHUTHOM noje. Pabora cuist Jloperua.

SIBNeHUe OEKTPOMArHMTHONH WHAyKIuM. [IOTOK BEKTOpa MAarHUTHOM HMHIYKIHH. ODIEKTPOABMKYLIAs CHJI2 MHJIYKUHH. 3aKOH
asieKTpoMarnuTHOM HHIYKIuN Papajes.

Buxpepoe 2JeKTpHUEcKoe Ioe. DIeKTPOIBIDKYIIAS CHJIa MHAYKIMM B NPOBOJHHMKE, ABMKYIIEMCS MOCTYMATENBHO B OJHOPOIHOM
MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

Wiy KTHBHOCTE. SIBlIeHHe CaMOMH/IyKIIMHU. DIEKTPOIBHIKYIIAS CHIIA CAMOMH LY KIIMH.

DHeprus MarHUTHOI'O TI0JI KaTYIIKH ¢ TOKOM.

DAEKTPOMArHuTHOE I0JIE.

TexHuuecKHe YCTpPOMCTBA M TPAKTHYECKOE NPUMEHEHME: IIOCTOSHHBIE MArHUTBI, J3JIEKTPOMATHMTBI, SJIEKTPOABUIATENb, YCKOPHTEIH
9JIEMEHTAPHBIX YaCTHUll, MHIYKIIHOHHAS T1€Yb.

Hemoncmpayuu

OmnpiT Dperesa.

OTKJIOHEHHE 3TeKTPOHHOTO ITyYKa MarHHTHBIM IOJIEM.

JIMHUY WHAYKIIMH MAarHATHOTO II0JIS.

BsaumomeiicTBrE JIBYX IPOBOJHHKOB C TOKOM.

Cuna AMnepa.

JedicrBue cuibl JIopeHIia HA HOHBI YIEKTPOJIUTA.

SIBNEHHE TEKTPOMArHUTHOH MH/IYKIIMH.

IIpaBuio Jlenna.



3aBHCHMOCTD MIEKTPOJBIIKYIIEH CHITBI MHIYKIHU OT CKOPOCTH H3MEHEHMS MATHUTHOIO TIOTOKA.
SIBneHMe cCaMOMHITYKIIHH.

Vuenuuecruil skcnepumenm, rabopamopmule pabomoi

M3yyeHne MarHuTHOTO TIOJIsI KATYIIKH C TOKOM.

Hccnenosanne aeHCTBHsI TOCTOSHHOIO MarHUTA HA PAMKY € TOKOM.

Hcenenopanue sBIeHHs 2I€KTPOMArHUTHOM HHIYKITHH.

Pasznen 5. Kosebanust u BoJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHunHble KOJ1eOAHUA

Konebarenpras cucrema. CpoOonnble MeXaHMyeckue Koiebanus. [apmonmueckme xonebGamms. [lepuoj, uacrora, aMIUIMTYIa 1 ¢asa
KoneOanuii. Ilpyxunnblil MagTHHK. Maremartudeckuit MasTHHK. Y paBHEHHE rapMOHqucmx konebanuil. llpeppaineHue »Hepruu mpH
FapMOHHT-IeCKI/IX KojeOaHusx. '

Konebarenbhbiil  koHTYp. CBOOOIHBIE 571€KTPOMArHUTHBIC KONEOAHWS B H/CATBHOM KONeGaTelIbHOM KOHTYpE. AHATOTHS MEXKIY
MEeXaHUICeCKHMHU M DJIEKTpOMarH M THBIMHA KOJICOAHMSIMU. (I)opMyna Tomcona. 3akon COXpaHEeHWd SHEPIrviHM B HICAIBHOM KoJiebarellbHOM KOHTVYPEC.

lIpencrapienne 0 3aryxaiommx xonebanusx. Boimysiiennbie Mexannueckue koiebanus. Pesonanc. BrlnyskaeHHble 31eKTPOMArHHTHBIE
KoneOaHus.

Ilepemennplii Tok. CHHYCOMTANBHEIN mepeMeHHbIH TOK. MOIIHOCTE EPEMEHHOIO TOKAa. AMILUIMTYIHOE M JCHCTBYHOIIEE 3HAUCHHE CHIIBI
TOKa W HaIlPsKCHU .

Tpancgopmarop. Ilpoussoncteo, nepenada u HOTpebNEHHE AJIEKTPHYECKON 3HEPrHHM. DKOJOIMYECKHE PUCKH IIPH IPOH3BOICTBE
3JIEKTPO3HEPruu. KyJIbTypa HCnoIb30BaHUs! 3JIEKTPOIHEPTHH B IIOBCEAHEBHOMN KH3HH.

Texnnyeckne ycTpoicTBa 1 IPAKTHYECKOE IPUMEHEHHE: JJIEKTPUIECKHUI 3BOHOK, TEHEPATOp [IEPEMEHHOTO TOKA, JTMHUH 3IeKTPoIepeiad.

Llemoncmpayuu

Hccnenopanue napaMeTpoB KojedaTebHOI CHCTeMBI (IPY;KUHHBIN HIIM MATEMATHYECKHH MasTHHK).

Habnionenue 3aryxamux KoieOaHHii.

HccneoBanue cBOMCTB BHIHYIKICHHBIX KOJIEOaHUIA.

Habmonenue peszonanca.

CroOOMHEIC DICKTPOMArHHTHBIE KOJIEOAHMUS.

OcuumnorpaMMel (3aBHCMMOCTH CHIIBI TOKA M HATIPSDKEHHS OT BPEMEHH) JUIS 37€KTPOMATHUTHBIX KOJIeOaHHH.

Pe3zonanc npu nocie10BatTelIbHOM COEIMHEHHH PE3UCTOPA, KATYIIKH HHAYKTHBHOCTH H KOHJIEHCATOPA.

Mozens TMHUH JIeKTPOoTepe1ayun.



Vuenuuecruit sxcnepusenm, nabopamopHie pabomoi

HccnenoBanne 3aBHCUMOCTH MIEPHO/Ia MalbIX KoleDaHMil rpy3a Ha HUTH OT JJIHHBI HUTH M MacChl Ipy3a.

MccnenoBanue mepeMeHHOr0 TOKa B [IENH U3 IIOCIeI0BATENbHO COEAMHEHHBIX KOHIEHCATOPa, KaTyIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbBIE 60JIHbI

Mexanndeckne BOJIHBI, YCIOBHs pacrpoctpadenus. Ilepuon. CkopocTh pacnpocTpaHEHUs. U JIJIMHA BOJHBL [lonepeunsle W npoaosibHEIe
BOJIHBL. MHTepdepeHius 1 Tudpakiusg MeXaHHYeCKUX BOJIH.

3Byk. Ckopocts 38yKa. [ poMKkocTh 3ByKa. Boicota Tona. TemOp 3ByKa.

DJIeKTPOMArHUTHBIE BOJIHBL. Y CIIOBHS W3ITy4eHHs 2IEKTPOMAarHUTHLIX BOJIH. Bianmuas opuentanus sektopos E, B, V B anekTpomMarduTHOH
ponne. CBOMCTBAa 3JEKTPOMArHUTHBIX — BOJIH: OTP@KEHHE, NpeJIoMIICHME, nNoJsipu3aims, audpaxuus, unTtepdepenuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[1Ixana »1eKTpOMarHUTHBIX BOJTH. [IprMeHeHe 3J1eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI paHOCBSI3H U TeNeBUIeHUs. Paronokanus.

DIIeKTPOMarHUTHOE 3arpsA3HEHHE OKPYIKAIOIIeH cpeibl.

TexHauyeckue ycTpocTBA M TIPAKTMUECKOE NPUMEHEHHE: MY3bIKaJbHble WHCTPYMEHTBI, YJILTPA3BYKOBas JAMArHOCTHKA B TEXHHKE U
MEIMITHHE, paaap, paduonpuEéMHHUK, TEJIEBU30D, aHTeHHa, TenedoH, CBY-neus.

Hemoncmpayuu

O6pazoBanue H pacpoCcTpaHEHHEe MOMEPEUHBIX H IPO0JILHBIX BOJIH.

Konebmroieecs Teno Kak HCTOYHHK 3BYKA.

Habnronenue oTpaxkeHus: U TIPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenye nHTepQEpeHIAN | M (PPAKITHH MEXaHHYECKHX BOJIH.

3BYKOBOI pe3oHaHC.

Habmromenue ¢BsI3M IPOMKOCTH 3BYKA M BBICOTHI TOHA ¢ aMILUIUTY/I0H W 4acToTOH KoJleOaHHiH.

HceneoBanne CBOWCTB 3JICKTPOMAarHUTHBIX BOJH: OTPaKeHUE, IPEIOMIICHHE, NOJsIpU3aLus, T pakius, MHTepQepeHIus.

Tema 3. Onmuxa

I'eomerpudeckas ontuka. [Ipsmonnneiinoe pacnpocTpanenue cBeTa B ofHopoanoii cpene. Jlyu ceera. ToueuHblii HCTOUHHK CBETA.

OTpakeHHe cBeTa. 3aKOHbI oTpaxkeHus cera. [locTpoenue n3odpakeHHi B INIOCKOM 3€pKale.

[IpegoMieHHe cBeTa. 3aKOHBI IpelIOMICHHS cBeTa. AOCOMOTHEIN MOKa3aTelb MNPEIOMICHHA. [loMHOE BHYTpEHHEE OTpaKeHHe.
[IpenenbHBIN Yrol HOJIHOIO BHYTPEHHETO OTPaKCHHS.

Jucnepcus ceera. CinokHbIH cocTar Oenoro ceera. L{ger.



Cobupatole M pacceMBaiolmiue JuH3bL ToHKas InH3a. (OKYCHOE pAcCTOSHHE M ONTHYECKas CHIa TOHKOH suH3bL [locTpoenue
H300paKeHMH B COOMPAIOLINX H PACCEUBAIOIIMX JIHH3aX. DopMya TOHKOH JIMH3BL Y BEIMYEeHHE, [aBaeMOe JTMH30M.

[Ipenensl IPUMEHUMOCTH I'€OMETPUYECKOM OTITHKH.

Bomnosas ontuka. MeTtepdeperuust cBeta. KorepeHTHble HCTOYHHKH. YCIOBHA HaOMIONEHHs MakCHMYMOB H MHHMMYMOB B
MHTEPPEPEHITMOHHOM KapTHHE OT JIBYX CHH(A3HEIX KOTEPEHTHBIX HCTOUYHUKOB.

Jndpaxius ceera. udpaxnnonnas peméTka. Y cIoBHe HalHO/IEHUs TIaBHBIX MAKCHMYMOB IIPH NA/ICHUH MOHOXPOMATHYECKOTO CBETa Ha
JUPPAKIHOHHYIO PEIIETKY.

[Tonsipusanus cBeTa.

TexHuueckre YCTPOHCTBA M NPAaKTHYECKOe IIPUMEHEHHE: OukM, Jiyna, (oToanmapar, HPOSKIMOHHBIA arrapar, MHKPOCKOI, TEIeCKOI,
BOJIOKOHHASI OTITHKA, MU(PAKIIMOHHAS PEIIETKA, TIOIAPOU/I.

HHemoncempayuu

[IpsiMoJiMHERHOE PACIIPOCTPAHEHHE, OTPAKEHHE U IpeToMiIeHue caeTa. ONTHYECKHE TPHOOPBHL.

ITonnoe BHyTpeHHee oTpaskeHHe. Mozenb CBETOBO/Ia.

HccenenoBanne CBONHCTB H300paskeHnit B IMH3aX.

Moeu MEKPOCKOIIa, TeJleCKoIIa.

Habmoenne natepdepeHIInT CRETA.

HabGmroaenue nudpaxinun cBeTa.

Habmonenne nucrepcuu ceera.

[TonydyeHme crIeKTpa ¢ HOMOILIBIO MPHU3MBIL.

[TosyyeHHe CIeKTpa ¢ MOMOIIBIO AU(PPAKIHOHHON PEIIETKH.

HaburoieHue mossipu3aliiy cBeTa.

Vuenuueckuit sxcnepumenn, 1abopamopnule pabomel

M3MepeHHe rnokasarelist IpeJIOMICHHS CTEKIIA.

HcenenoBanue CBOMCTB H300pakeHUH B THH3aX.

HabOnroienue qucnepeuu ceera.:

Pazmes 6. OcHOBBI crieHAJLHOH TEOPHH OTHOCHTEILHOCTH
FpaHHum IMPUMEHHMOCTH KJIACCHYEeCKOM MEeXaHHKH. HOCTy.HaTBI CHCHHQJIBHOfI TEOPHUHU OTHOCHTCIIBHOCTH! HHBapHaHTHOCTE MOIYJIA
CKOPOCTH CBETa B BaKyyMe, IPUHITHI OTHOCHTEILHOCTH DUHIITCHHA.
OTHOCHTENEHOCTE OJJHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHH U COKpaIleHHe JUTHHBL.



DHEPryst H HMITYJIbC PEISITHBUCTCKON YaCTHIIHI.
CBsI3b MACCHI C 3HEPTHEH M UMITYJIECOM PEJISITHBHCTCKON YacTHIIBI. JHEPrus MOKOS.,

Paznen 7. KpanroBasi puzuka
Tema 1. Dnemennvl KeaHmosol ONMUKU
@oronbl. DopmyJa ITaHka cBsi3u 3HEPrUM (POTOHA € €0 YaCTOTOH. DHEPrust 1 UMIYJIbC (hOTOHA.
OtkpsiTHe U uccnenopanue Goroaddexra. Onbirel A, I'. Cronerora. 3akoHsl GoToaddexrta. YpapHenue DitHmTelHa 1 Goroaddekra.
«Kpacnas rpanuna» dporosddexra.
Jasnenue ceeta. Oneitel 11. H. JIebenena.
XuMmudeckoe JeHCTBUE CBETA.
TexHuyeckue ycTpoHCTBa M IPAaKTHYECKOe [IPUMEHeHHe: POTONIEMEHT, (DOTOIATYHK, COTHEUHast OaTapest, CBETOIHOI.
Hemvonempayuu ‘
doTos(hPeKT Ha YCTaHOBKE ¢ IMHKOBOH IIACTHHOM.
Wcenenoanue 3akoHOB BHeHETO GoToadhdexTa.
Cseroauo.
Comnneunas datapes.
Tema 2. Cmpoernue amoma
Monens aroma Tomcona. OneiTel Pesepdopaa no paccessuuio o -yactuil. [lnanerapnas monens atoma. Iloctynarel bopa. M3nyuenune u
norsoleHue (GOTOHOB IPH IEPEXoIe aToMa ¢ OJHOIO YPOBHS SHEPIUH Ha Jpyroit. Bumusl cnektpos. CHeKTp ypoBHEi SHEPTHE aTOMa BOJIOPO/IA.
Bonnosbie cBoiicTBa yacTuil. Bomusl e bpoiins. KoprnyckyispHo-BOIHOBOH Tyamu3M.
CrnoHTaHHOE ¥ BRIHYKIIEHHOE U3TYUYCHUE.
Texnuueckue ycTpoicTBa U ITPaKTHUECKOE IPUMEHEHHE: CIIEKTPAIBHEIN aHanu3 (CeKTpoCKoI), Jiazep, KBAHTOBBIH KOMIThIOTE.
Jemoncmpayuu
Moiens onbita Pesepdopia.
- OnpejiesieHre JUIMHBI BOJIHBI Jiazepa.
Habnronenue nuHeHYaThIX CIIEKTPOR H3TYUYCHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopivie padomoi
Habnronenne muHeHYaTOr0 CIEKTpA.
Tema 3. Amomnoe a0po



OKCIIEPUMEHTBI, JIOKA3bIBAIOLIHE CIIOKHOCTD CTPOCHHUS siipa. OTKPBITHE paguoakTHBHOCTH. ONbIThl Pesepdopia Mo onpeaeneHHo cocTasa
paZHoaKTHBHOIO u3iy4deHus. CBoifcTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue panoakTHBHOCTH Ha KUBbIE OPTaHH3MBL.

OtkpeiTHE NIPOTOHA U HeliTpona. Hykinonnas Moaens sipa I'eiisendepra—FBanenxo. 3apsin sapa. Maccosoe duciIo sapa. M30Tormsl.

Anbda-pacniaji. DNEeKTPOHHBIHA U MO3UTPOHHBIN OeTa-pacian. ['amMa-usnydenue. 3aKoH pajMoaKTHBHOTO paciasa.

DHeprus CBA3M HYKJIOHOB B syipe. Sneprbie cuibl. JledekT Macesl gapa.

Snepuble peakuuu. Jlegenue u cuuTes sijaep.

Snepueiii peaktop. Tepmosimepnbiil cuntes. IIpoGmeMbl M HEpPCIEKTHBBI sIICPHOH SHEPreTHKH. JKOJOMMYECKME ACHEeKThl sIEPHOI
JSHEPreTHKH.

DneMeHTapHble YacTHIlbl. OTKPBITHE TTO3UTPOHA.

MeTo1bl HAOJIFOICHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHIL.

DynaaMenTanbHble B3anMoaeicTBIS. ENMHCTBO Gu3ndeckoil KapTHHEI MEpa.

Texuuueckue yeTpoiicTBa U IPaKTHUECKOE IPUMEHEHHE: IO3UMETp, Kamepa Buibcona, sauepnblii peaktop, aToMHas 6oM6a.

Llemoncmpayuu

Cy€TuHK HOHM3UPYIOIIUX YACTHIL.

Vuenuuecruii sxenepumenm, rabopamopiteie pabomsi

Hcenenosanue Tpekor yacTuil (1o roToBEIM (oTorpadusam).

Paznen 8. JireMenThI ACTPOHOMHUH H ACTPOPU3UKH

DTankl pa3BUTUA acTpOHOMHH. [IpHKIasHOE H MHPOBO33PEHYECKOE 3HAYEHHE ACTPOHOMHH.

Bun 3Bé3nnoro neba. Cospesus, sipkue 3BE3/1bl, IUIAHETEL, UX BHIAUMOE JABHIKEHHE.

Conneunas cucrema.

Connne. Connevnas axktuBHOCTb. Mcrounmk osmeprum CosHna u o 3BE3m. 3BE3ABL, WX OCHOBHBIE XapakKTepHCTHKH. Jlmarpamma
«CHEKTPaJIbHBIA KJIacC — CBETHMOCTB». 3BE3JBI IJIABHOMH- IOCIIEMOBATEIEHOCTH. 3aBHCHMOCTh «MAacca — CBETHMOCTB» JUIS 3BE3JI IJIABHOM
nocieoBaTenbHOCTH. BuyTpennee crpoenue 3B€31. CoBpeMeHHBIC NMPEACTABICHHS O MPOMCXOKICHHH H HBomonun CONHIA W 3BE3L. DTarbl
JKM3HH 3BE3.

Muneunprii [lyts — nama l'anaxruka. Tonoxenue u apmkenne Comnna B [anakruke. Tunel ranaktuk. Pajguoranaktukn u kBasapsl. UépHbIe
JBIPEI B siIpax ramakTHK.

Beenennas. Pacimupenue Beenennoii. 3akon Xa66ma. Pasteranue ranakruk. Teopus Bonbioro B3peisa. PemkToBoe ninydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnblie npobiemMbl aCTPOHOMHH.



Yuenuueckue nadnooenus

Habmonenns HeBOOPY:KEHHBIM I7Ia30M € HCIONL30BAHHEM KOMIBIOTEPHBIX IPUIIOKEHUH JUIs OIpeeeHus IOJ0KeHHsT HeOeCHBIX
00BEKTOB HA KOHKPETHYIO JATy: OCHOBHbIE cO3Be3aus CeBepHOro MONYIIAPHS B IPKHE 3BE3IDL.

Habmonenus B Teneckon Jlynel, niuaner, Mieuynoro [1yrta.

O6odmarmee NoBTOpeHUE

Posb (usukn ¥ acTpOHOMMM B 9KOHOMHMYECKOH, TEXHOIOTHYECKOM, COIHAIEHON M 3THYECKON cepax JedTebHOCTH YellOBeKa. POilb M
MeCTO (PU3HKM M ACTPOHOMHM B COBPEMEHHOH HAyUHOH KapTHHE MHpa, poJb (H3HYECKOW Teopur B (DOPMHPOBAHMM IIpe/ICTaBICHH O
(pusmuecKo# KapTHHE MUpPA, MECTO (BU3MYECKOH KapTHHBI MEPa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHEIX MPE/ICTABICHUI 0 IPHPO/IE.

MesknpeameTHbie CBSI3H

Msyuenne Kypca pusnku 0a3080ro ypoBHs B 11 K1acce ocyMmecTBISIETCS ¢ YIETOM COAEPIKATENBHBIX MEKIPEIMETHBIX CBA3EH ¢ Kypcamu
MaTeMaTHKH{, OMOJIOTHH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Medicnpeoyvemnvle nonsmus, CBI3aHHBIE ¢ M3YUEHHEM METO0B HAYYHOIO [TO3HAHMA: sBIEHWE, HayuHbIH (akT, rumoresa, puzndeckas
BEJIMYMHA, 3aKOH, TEOPUsA, HAOIIOIeHHE, IKCIIEPHMEHT, MOJIETIHPOBAHHE, MOJCIb, H3MEPEHHE.

Mamemamuxa: pelmeHne CHCTEMBl YpaBHEHHH, TPHIOHOMETPHUECKHE (VHKIHH: CHHYC, KOCHHYC, TAHTEHC, KOTAHTEHC, OCHOBHOE
TPUTOHOMETPHYCCKOE TOMKICCTBO, BCKTOPBI M MX HPOEKIHHM Ha OCH KOOPAUHAT, CIIOKEHHUE BEKTOPOB, IPOM3BOJIHBIE 3JIEMEHTAPHBIX (YHKIHUI,
NPH3HAKK 10100Hs TPEYTOIbHUKOB, OIIPEICIICHUE TUIOMAJH IIOCKUX (PUIYp B 00bEMa Tell.

buonozua: s>IeKTpUYecKHe SBICHHMS B IJKMBOM NpHpOJie, KonedaTenbHBC MBMKCHHS B JKHBOM IIPUPOJIE, ONTHUYECKHE SBICHHS B JKHBOM
IIpUpOJIE, IeHUCTBHE paualliy Ha KHUBBIC OPTaHU3MEI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KpUCTAJUTMUECKas CTPYKTYpa TBEPBIX Tell, MeXaHH3Mbl 00Pa30BaHHs KPHCTAIUIMYECKOH PEelIETKH,
CIICKTPaJIBHBIA aHaus.

l'eozpachus; MarnuTHEIE IOMIOCA 3€MIIH, 3aJI€KH MATHUTHBIX Py, POTOCHEMKA 3eMHOMN OBEPXHOCTH, IPEJICKA3aHHE 3EMIIETPACEHHIL.

Texnonoeus: MHHAM JJIEKTpOIEpeiad, TeHepaTop NEePeMeHHOro TOKa, SNEKTPOABHIATEIb, MHYKIMOHHAS I€Yb, pajap, paauolpHEMHUK,
TEJIEBH30D, aHTeHHa, tenedoH, CBY-neus, IIPOEKIIMOHHBII arnapar, BOJIOKOHHasI OIITHUKA, COTHEeYHast Oarapes.



IIJIAHUPYEMBIE PE3VYJIBTATbBl OCBOEHUSI TIPOI'PAMMBLI IO ®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUA

Ocpoenue yueOnoro npeaMera « Gu3uka» Ha ypoBHe cpenHero odmero odpazoBanus (6a30BbIi ypPOBEHE) T0KHO 00ECIIEUUTh JOCTHKCHHE
CJIEJIYIOIINX JINYHOCTHBIX, METANPEJIMETHBIX M [1PEIMETHLIX 00pa30oBaTeILHBIX Pe3yILTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMUHOCTHBIE PE3yJIbTATH OCBOEHHS ydeOHoro npeamera «Du3uMka» JOKHBI OTpaxarbh FOTOBHOCTL M CHOCOOHOCTH O0YYarOmMXCs
PYKOBOJCTBOBATECS C(HOPMHUPOBAHHOW BHYTPEHHEH IMO3HIMEH JMYHOCTH, CHCTEMOH II€HHOCTHBIX OPHEHTALMH, MO3UTHBHBIX BHYTPEHHHX
yOekIeH i, COOTBETCTBYIOIIUX TPAIHIIMOHHBIM [IEHHOCTSM POCCHHCKOTO 00IIeCTBa, pacliupeHne KHU3HEHHOTO ONbITa U OIBITA AEATEIbHOCTH B
mpollecce peann3alui OCHOBHBIX HAIIPABICHUH BOCIIHTATEIBHON JIEATENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasRIaHCcKOro BOCHUTAHMA:

c(hOpPMHEPOBAHHOCTD I'PAKIAHCKOM MO3HIIK 00yUaroIerocst Kak akTHBHOTO M OTBETCTBEHHOTO YJIeHa POCCHICKOro 00IIecTBa;

[PHHITHE TPAAUIIMOHHBIX 00IIeUeT0BeYeCKUX TYMaHHCTHYECKHX H JIEMOKPAaTHYECKHX HIEHHOCTEH;

TOTOBHOCTE BECTH COBMECTHYIO JIESITENEHOCTh B MHTEPECaxX I'PaKIaHCKOTro 00IIecTBa, y4acTBOBATh B CAaMOYIIPaBIeHHH B 00pa3oBaTeNnbHON
OpTaHH3aIHH;

YMEHHE B3aUMOJIeHCTBOBATE ¢ COLMATLHBIMI HHCTUTYTAMH B COOTBETCTBHHU C UX (DYHKIIMSIMU U Ha3HAUEHHEM;

rOTOBHOCTH K TYMAaHHUTAPHOH K BOJIOHTEPCKOH JeSITEIBHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHMSI:

c(hOpPMHUPOBAHHOCTh POCCHHCKOM IpaX/1aHCKOH HACHTHYHOCTH, IaTPHOTH3MA;

[ICHHOCTHOE OTHOIICHHE K TOCYIaPCTBEHHBIM CHMBOJIAM, JTIOCTHIKEHUSIM POCCHHCKHUX YUEHBIX B 00J1acTH (PU3UKH U TEXHHUKH;,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHSA:

chOpPMUPOBAHHOCTE HPABCTBEHHOTO CO3HAHUSA, STHYECKOTO IIOBEICHHUS;

CIOCOOHOCTH OIEHHBATH CUTYAIMIO W MPAHUMATL OCO3HANILIE PEHICHUS, OPHEHTHPYSCH Ha MOPATbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH,
B TOM YHCJIE B JIESITEIIBHOCTH YUEHOI0;

OCO3HAHKWE JTHYHOTO BKJIAJIa B IOCTPOCHHE YCTOHYMBOTO BYLYIICro;

4) 3cTeTHY€eCKOro BOCTUTAHHS:

JCTETHYECKOE OTHOIIEHHE K MUY, BKIIFOYAst 3CTETHKY HAYYHOTO TBOPYECTRA, IPHCYIIEro (pU3MUecKol HayKe;

5) Tpy10BOro BOCIIMTAHUS:



HHTEpEeC K pa3IMuHbIM cepaM NpoheCcCHOHAIBHONH JESITeIbHOCTH, B TOM YHUCIE CBSI3aHHBIM ¢ (DU3MKON U TEXHMKOH, YMEHHE COBEpIIATH
0CO3HAHHBINA BRIOOD Oyayiel npodeccuy ¥ peajii30BbIBaTE COOCTBEHHBIE JKM3HEHHBIE IIJIaHbI;

rOTOBHOCTB H CIIOCOOHOCTE K 00pa30BaHUIO U caM0o00pa30BaHuIo B 00J1acTH PU3MKHN HA IPOTSHKEHUH BCeH KHU3HMU;

6) 3KOJIOTHYeCKOI0 BOCITHTAHUSL:

c(hOPMHPOBAHHOCTH IKOJIOTHUYSCKON KyJILTYPBI, OCO3HAHKE II100aIbHOr0 XapakTepa 3K0JI0rHUECKHX npodiiem;

JIAHUPOBAHKE M OCYIIECTBIEHUE JIEHCTBHIH B OKpYKaIoIel cpeliec Ha OCHOBE 3HAHUS LEJIeH YCTOWYMBOTO PA3BUTHS YeJIOBEYeCTRA;

pacIIMpPEHHE OTBITa e TeIbHOCTH IKOJIOTHYCCKOH HAIPABICHHOCTH Ha OCHOBE UMEIOIIMXCSI 3HAaHUH 110 (DH3HKeE;

7) HIEHHOCTH HAYYHOI0 IIO3HAHHUSL:

C(hOPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS (DU3NYECKOU HAYKH;

OCO3HAHHE EHHOCTH HAYYHOH JIeSTEIIFHOCTH, TOTOBHOCTE B MpOIEcce U3yYeHUs: (U3HKH OCYLIECTBIISTh [IPOEKTHYIO U HCCIEA0BATEILCKYIO
JIeSTeJIbHOCTh UHJUBHIYAJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

[ToznaBaTeJbHBIe YHHBEPCAILHBIC VUeOHbIC IeHCTBHSA
baszosble Joruyeckue geiicTeus:
CaMOCTOSATENBHO (JOPMYIMPOBATH H aKTYaIH3UPOBATH POOJIEMY, paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEIEATE LIeIH JeATeIbHOCTH, 3aaBaTh NapaMeTphbl U KPUTEPHH HX JOCTHIKEHHS;
BBISIBJISITH 3aKOHOMEPHOCTH H MIPOTHBOPEUHSI B PACCMATPHUBACMBIX (PH3HUECKHX SIBIEHUSX
pazpabarbIBaTh NjaH peleHus IpodeMbl ¢ YIETOM aHalIn3a UMEIOIINXC S MAaTEPHAIbHBIX U HeMaTepHaJIbHBIX PECYPCOB;
BHOCHTb KOPPEKTHBBI B JIEATEIBHOCTh, OIICHHBATE COOTBETCTBHE PE3YILTATOB LIEJIAM, OLIEHUBATEL PHCKH ITOCIICICTBHH JIEATEIbHOCTH
KOOPAMHHPOBATH U BHINOJIHATH padoTy B YCIOBHSIX PEALHOI0, BUPTYAIbHOTO U KOMOMHHPOBAHHOTO B3aUMOACHCTBUS;
Pa3BHBATH KPEATHBHOE MBIIUICHHE IIPU PEIIEHUH KU3HEHHBIX IIPOOIIEM.
bazoBble neciie1oBaTeIbCKUe NeHCTBHSL:
BJIJIETHh HAYYHOM TEPMHUHOJIOTHEH, KITFOUCBBIMH ITOHATHSIMH U METOTaMH (hU3MUYeCKOH HayKH;
BIAJIETh HABBIKAMH Y4eOHO-HCCIICIOBATCIECKON M INPOCKTHOH NeSTEeIbHOCTH B 0OAaCTH (DU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaAMOCTOSATETBLHOMY IMOHCKY METOJIOB PEIIeHUS 3a1a4 (U3NIECKOT0 CONePKaHms, IPUMEHEHHIO Pa3IMYHBIX METOJIOB ITO3HAHUS;
BIIAZIETh BHAMM JIEATEIBHOCTH IO TOJYYEHHIO HOBOIO 3HAHUS, €r0 MHTEpIpeTalyH, NpeoOpa3oBaHHIO M IPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CUTYAIUAX, B TOM YHCJIE TIPH CO3/IaHNH y4eOHBIX MPOSKTOB B 007IaCTH (PU3HKY;



BBISBIISATH NPUUMHHO-CICACTBEHHbBIE CBS3H M aKTYalM3UpOBaTh 3aJady, BBUIBUIATh TMIIOTE3y €€ pelIeHHs, HaXOIUTh apPryMEHThI JUIs
JI0KA3aTeNbCTBA CBOMX YTBEPIKICHHH, 3a/1aBaTh apaMeTPhbl U KPUTEPHH PEUICHHS,

AHATU3UPOBATE ITOJYYEHHBIE B XOJIE PeleHHs 3aJaul Pe3yIbTaThl, KPHTHUECKH OLEHHBATH UX JTOCTOBEPHOCTH, MPOrHO3UPOBATL U3MEHCHHUE
B HOBBIX YCIIOBHUSIX;

CTABHTE U (hOPMYIHPOBATH COOCTBEHHBIE 3a/Ia9H B 00Pa30BATEIIFHON €S TEIBHOCTH, B TOM YHCIIE IPH H3YUEHUH (PH3HKH;

JIaBaTh OIICHKY HOBLIM CHTYAIMsIM, OIIeHUBATE [IPHOOPETEHHBIH OIIBIT;

YMETE TICPEHOCHTH 3HAHUS 110 (U3HMKE B MIPAKTHICCKYIO 00J1aCTh JKH3HE eI TeIbHOCTH;

yMETh HHTETPHPOBATE 3HAHHUS U3 Pa3HbIX IIPEIMETHBIX 00IacTeH;

BBIIBUTATH HOBBIE HJICH, [TpesIaraTh OPUTHHAJIBHBIE IOAX0 16l H PELICHHS,

CTaBUTH MPOOIIEMBI U 33/1a4H, JOIyCKalOI1e albTePHATHBHBIE PEIIEHHS.

PaboTa ¢ unpopmanmeii:

BJIA/IeTh HABBIKAMHM ITOJyYeHHUs HHGOPMAIHK (H3NYECKOTO COJIEpIKaHUSI U3 MCTOYHHMKOB Pa3HBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATH
MOKCK, AaHATIH3, CUCTEMATH3alMIO H HHTEPIPETAINIO HHPOPMAIHK PA3IHYHBIX BUIOB H (OPM IIPECTABICHHUS;

OILIEHMBATh JIOCTOBEPHOCTL HH(MOpPMAIINH;

HCIIONB30BaTh Cpe/ICTBA MH(OOPMAIIMOHHBEIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
OpTraHHM3allMOHHBIX 3a7ad ¢ cobmoacHueM TpeOoBaHHil SProOHOMHKH, TeXHHKH O€30IaCHOCTH, I'MIMEHBI, PECYPCOCOCPEIKEHHs, NPABOBBIX H
HTHYECKHX HOPM, HOPM HH(POPMAITHOHHOH O€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PH3MUECKOTO COAEPIKAHMs B PA3THYHBIX (POpMATAX ¢ YUETOM Ha3HAueHUs HH(POPMALUK U LENEBOH ay IMTOPHH, BEIOMpas
ONTUMAJILHYIO (POPMY IIPEICTABICHHS H BH3yallH3alliH.

KoMMyHHKAaTHBHBIE YHHBePCAJIbHbIE YYeOHbIe AeiicTBHUs:
OCYILECTBJISITh 00IEeHHE Ha YPOKax (PU3UKU U BO BHEYPOUHOH JIEATEILHOCTH,
pACMO3HABATH TPEANOCHUIKH KOHGIMKTHRIX CHTYalHH U CMsIYaTh KOH(IUKTHI;
Pa3BEPHYTO M JTOTHUHO M3JIAraTh CBOIO TOYKY 3PCHHS C HCIIOJIb30BAHHEM S3bIKOBBIX CPCJ/ICTB;
[IOHMMATD ¥ HCIIONB30BATh IPERMYIIEeCTBa KOMAIAHON U HHAUBUAYaIbHOH pabOThL;
BBHIOUPATH TEMATHKY H METO/IBI COBMECTHBIX JICHCTBHIT ¢ yIETOM OOINHX HHTEPECOR U BO3MOKHOCTEH KaXKIOTO WICHA KOJJIEKTHBA;
NPHHUMATDL LENH COBMECTHOH JIeSTEeNBHOCTH, OPraHM30BLIBATE H KOOPJMHHPOBATH AEHCTBHS IO €€ MOCTIDKCHHIO: COCTaBIIATHL LI
neicTBH, pacipe/IelsiTh POIH ¢ YIETOM MHEHHH yYaCTHHKOB, 00CY #K/1aTh PE3yIbTAThl COBMECTHOH paboTh;
OIIEHHBATH KA4eCTBO CBOErO BKJIA/A M KAXK/I0I0 YIaCTHHKA KOMaHIBI B 00IIHUiT pe3yIpTar 110 pa3padOTaHHBIM KPUTEPHSIM,
IpeaIaraTh HOBBIE IPOCKTEI, OLIGHHUBATh MJIEH C NO3HIIHK HOBH3HEI, OPHTHHATBHOCTH, IPAKTHYECKOH 3HAYHMOCTH;



OCYIIECTBIIATE IIO3MTHBHOC CTpaTeruyeckoe IIOBEACHHE B PasiiMvHbIX CHTYaAUMAX, IIPOSBJISTH TBOpPYECTBO H BOOﬁpEDKEHHe, OBITH
HHHIIHaTHBHDbLIM.

PeryisituBHBIC YHHBepcaIbHBIe YaeOHbIE Tl cTBHS
CamMooprasnu3amusi:
CaMOCTOATE/IEHO  OCYIICCTBIIATE MMO3HABATENBHYIO JEATEABHOCTh B 00JNACTH (M3HKM M aCTPOHOMHHM, BBISBISATH NPOONEMBI, CTABHTH M
(bopMyIHpOBaTH COOCTBEHHBIC 33141
CaMOCTOATEIPHO COCTABJIATE I71aH PCLICHHS PACYETHRIX M Ka4eCTBEHHBIX 3a1ad, [UIAH BBINOJIHCHHS [PAKTHYECKOH paboThl ¢ yuy&TOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH H IPEANOUTEHUIA;
JlaBaTh OLICHKY HOBBIM CHTYaIUsIM;
PaCIIMPATE PAMKH y4eOHOr0 IpeiMeTa Ha OCHOBE JIHYHBIX IPe/II0UTeHHUI;
JIeIaTh OCO3HAHHBIH BBIOOD, aPrYMEHTHPOBATE €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 33 PEIICHHUE;
OLIEHUBATH NPHOOPETEHHBIH OIIBIT;
crocoBbeTBOBATE  (POPMHUPOBAHHIO M IPOSBICHMIO SPYJMIMHM B OGTACTH (HM3MUKH, MOCTOSHHO IOBBINATE CBOIX obpazoBare/bHEIH |
KYJILTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHATLHLI HHTEJJICKT:
AaBaTh OLCHKY HOBBIM CHTYalHAM, BHOCHTH KOPPCKTHBBI B JI€ATENBHOCTE, OLCHHBATH COOTBETCTBHE PE3YJILTATOB LETISAM:
BJIaJICTh HABBIKAMM TIO3HABATENIEHOM PE(IEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBHH U MBICTHTETBHEIX IPOLECCOB, HX pe3yIbTaToB U
OCHOBAHHI;
HCII0JIB30BATh IIPUEMBI Pe(IIEKCHH JUIS OLIEHKH CHTYAIUH, BEIOOPA BEPHOTO PEIICHHS;
YMETh OLCHHUBATH PUCKH U CBOCBPEMEHHO NIPHHUMATD PEIICHHS 10 HX CHHIKEHHIO;
IPUHMMATE MOTHBBL M APIYMEHTBI APYIUX IIPH dHAIN3E Pe3yJIbTATOB AEATENbHOCTH;
OPUHUMATE ce0sl, HOHUMast CBOM HEJIOCTATKH M JOCTOMHCTBRA;
HIPHHUMATh MOTUBEI M aPIyMEHThIL IPYTHX IIPH aHAIN3€ PEe3YILTATOB eI TeIbHOCTH;
HPU3HABATH CBOE IIPABO M IIPABO JPYTHX Ha OMIHOKH.
B nporecce DOCTINCHHMS JIMUHOCTHEIX PE3YJIbTATOB OCBOCHHS NMPOTPAMMEI TI0 (H3HKE JUIS VPOBHs CpejiHero o0Iero o0paszoBaHus y
00y4aroUIMXcst COBEPIICHCTBYETCs IMOLHOHATBHbIN HHTEIEKT, IPEIIIOIArarOIIHIT Cc(OPMHPOBAHHOCTE:
CaMOCO3HAHMS, BKITIOYAIOIEr0 CIOCOOHOCTE MOHHMATL CBOE IMOLMOHAIBHOE COCTOAHME, BHIETH HANPABJICHUS PA3BHTHS COOCTBEHHOI
SMOIMOHAIIBHON cepsl, ObITh YBEPEHHEIM B cebe;



CaMOpETryJIMPOBAHUs, BKIIOYAIONIETO CAMOKOHTPOJbL, YMEHHE I[IPUHHUMATh OTBETCTBEHHOCTH 3a CBOE TOBEACHHE. CIOCOOHOCTD
aalTHPOBATHCA K YMOLHOHAIBHBIM U3MEHEHHUSAM U POSBIIATE THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOICH CTPEMJICHHE K JIOCTHKEHHIO IIeJM M YCIeXy, ONTHMU3M, MHHIMATHBHOCTD, YMEHHE JIeHCTBOBAT
HCXO/S M3 CBOMX BO3MOJKHOCTEH;

SMIIATHH, BKMIOYAIONICH CIOCOOHOCTH MOHMUMATh SMOLMOHANIBHOE COCTOSHHE JPYIHMX, YUHTHIBATH €ro TPH OCYIIECTBICHHH OOLICHHS,
CIIOCOOHOCTD K COUYBCTBHUIO M COIEPEKUBAHUIO; _

COLMANBHBIX HABBIKOB, BKIIFOYAIOMUX CIIOCOOHOCTH BBICTPAMBATL OTHOIIEHMS C JAPYIHMH JIOILMH, 3a00THTBCSH, MPOSBISTH HHTEPEC M
paspelaTs KOH(IHKTEL

HPEIMETHBIE PE3YJIbTATbI

K xonny obydenns B 10 kiaacce mpeameTHble pe3y/IbTaThl Ha 6a30BOM YPOBHE JOIKHBI OTPakaTh cHOPMEPOBAHHOCTD y oOydaronmxcs
VMEHUI:

ACMOHCTPUPOBAThL HA MPUMEPAX POJIb ¥ MECTO (U3MKK B (POPMUPOBAHMHU COBPEMEHHOM HAYHHOH KapTHHBI MHPA, B PA3BUTHH COBPEMEHHOI]
TCXHUKH H TCXHOJIOTUHN, B IPAKTHUECKON ACATCILHOCTH JIHJIEH;

YUUTEIBATL PAHUIBI MTPHMEHEHHS H3YUICHHBIX (U3MUYECKHX MOJeNeil: MaTepHaibHas TOYKa, MHEPHHUATBLHAS CUCTEMA OTCUETa, aOCONFOTHO
TBEPIIOC TEJIO, MICANIbHBIN '3, MOACIH CTPOCHHS Ia30B, KUIAKOCTEH H TBEPIBIX TeJl, TOUCUHBIH JICKTPUYECKUH 3apsT TP peleHHH (PU3HYECKHX
3a/1a4;

pacro3HaBaTh (U3HYCCKUE SBIEHUs (MPOIECCH) U OOBACHATH HX HA OCHOBE 3aKOHOB MEXAHHKH, MOJEKYISIPHO-KHHETHUECKOil TEOPHH
CTPOCHHMS BELIECTBA H JICKTPOJIMHAMHKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBODOIHOE TTaJIcHHE T, IBIKEHHE 110
OKPYKHOCTH, HHEPIHS, B3aUMOJIeicTBIE Tell, TP Py3ust, OPOYHOBCKOE IBHIKEHHE, CTPOECHHE KUIAKOCTEH M TBEPIBIX TeJl, H3MEHEHHE 00bEMa Tel
NpH HarpeBaHHH (OXJIQXK/ICHHH), TEMIIOBOE PABHOBECHE, MCIIAPEHHE, KOH/ICHCAIUS, MIaBIeHHe, KPHCTAIUIM3AIHS, KHIICHHE, BIAKHOCTh BO3JTyXa,
TOBBILICHAE JABJICHHU Ia3a P €r0 HArPEBAHMH B 3aKPBITOM COCY/IC, CBSA3b MEKLY ITapaMeTpaMi COCTOSIHUS Ta3a B M30IPONECCAX, JEKTPU3AIIUS
TeJl, B3aUMO/IEHCTBHE 3apsaI0B;

OMHCHIBATL MEXAHMYECKOE JIBHKCHHE, UCHIONE3Ys (PH3MYecKHe BETMUMHBI: KOOPIMHATA, I1yTh, IEPEMEICHHE, CKOPOCT, YCKOPEHIE, Macca
TeJa, CUJIa, UMITYIIBC TENIA, KUHCTHYECKAs SHEPIUs, TIOTCHIMAIbHAs SHEPIHs, MeXaHnuyeckas paboTa, MEXaHMYeCKas: MOITHOCTE; MPH OIHCAHHH
NPABUILHO TPAKTOBATE (PH3HYECKHI CMBICI HCIIONB3YEMbIX BEIMUMH, HX 0003HAYCHHs H €MHHIIEL, HAXOMUTh (JOPMYJIBL, CBA3LIBAIOLIIC TAHHYIO
(bu3HUeCKYIO BETHYHHY C JPYTHMH BEJIHYHHAMM;

ONHUCBIBATE W3YYEHHbIE TEMJIOBbIE CBOMCTBA TENl M TEIUIOBBIE SBICHHUS, HCIONB3Ys (PU3HUCCKHE BEJIHYMHBL: JABICHHE Ta3a, TeMIIepaTypa,
CPEAiHsAST KHHCTHYCCKAs SHEPIUsl Xa0THUECKOTO IBHKCHHS MOJIEKYII, CPEAHEKBAIPATHYHAS CKOPOCTH MOJICKYJI, KOJIMYECTBO TEIUIOTEI, BHYTPEHHSs



sHeprus, paboTa rasa, KOd(QQUIMEHT IONE3HOr0 JICHCTBHA TEMIOBOTO ABUIATE/IA; 1P OIHCAHIH [PaBUJILHO TPAKTOBATh (PU3MUSCKHH CMBICI
HCIIONB3YEMBIX BETMUYMH, MX 0003HAa4YeHHs W €JIMHHIbI, HAXOIHThH (GOpMYIIBI, CBS3BIBAIOLIME JIAHHYIO (DU3HYECKYIO BEIMUHHY C JPYrHMH
BEJIIMYHMHAM

OITMCBIBATH M3yUEHHBIE AJIEKTPHUECKHE CBOWCTBA BEIIECTBA M JNIEKTPHHUCCKHE SBICHHA (IpOIIECChl), UCTIONb3Ys (PU3HYCCKHE BCIMIMHBL
SNEKTPHYECKHH 3apsjl, HIEKTPHUIECKOE MOJIE, HANPSKEHHOCTD T10J18, MOTEHIKAN, Pa3HOCTH MOTEHIMATIOB: P OMHUCAHHU NMPABHJILHO TPAKTOBATH
(Gu3EUecKUil CMBICT HCIOJIB3YCMBIX BEJIMYHH, HX 0603HAYCHHUS U &/IMHHIIBL, YKA3bIBATH (POPMYJIbI, CBS3BIBAIONIHE JIAHHYIO (QU3HYCCKYIO BEIHIHHY
¢ IpYyrUMHU BCIIMYHHAMH,

aHAIM3MPOBATh (HU3HYECKHE IPOLECCH U SIBJIEHH A, HCII0Ib3Y (usMyecKre 3aKOHBI H IPHHIMIIBL 3aKOH BCEMHPHOTO TAIOTCHUS, [ 1T wulll
3akoHBl HBIOTOHA, 3aKOH COXPAHEHMSl MEXAHHYECKOH HHEPTHH, 3aKOH COXPAHEHHs HMITYIBCA, HPHHIHIL CYHEPIOSHIIH CHJI, TPHHLIMII
PABHONPABHSl MHEPLUATBHBIX CHCTEM OTCHUETA, MOJEKYJSAPHO-KHHETHYECKYIO TCOPHIO CTPOCHHA BEIeCTBA, TA30BblE 3aKOHBI, CBSI3b CpPEAHEH
KMHETMYECKOH JHEPrHH TEIJIOBOrO JBHKEHHS MOJIEKYJ ¢ abCONFOTHOH TeMIlepaTypo, MepBBIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHCHH:A
SIEKTPHYECKOTO 3apsiia, 3aKoH KyJoHa, IpH 5TOM pasiuyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €0 MATEMATHYECKOE BBIPAKEHUE U yCI0BUA
(rpaHuiibl, 0OJIACTH) NPUMEHUMOCTH;

OODLICHAT, OCHOBHBIE [PHHIHIEBI JIEHCTBHS MallMH, TPHOOPOB M TEXHHYECKHUX YCTPOHCTR; pasiuuaTh YCIOBHS X Oe30macHOro
HCIIOJIB30BAHNS B TOBCEIHEBHOM KH3HH;

BBITTOMHSTH KCIICPHMEHTBI 110 HCCIeJOBAHNIO (DH3MUECKAX SIBJICHHH M IMPOLECCOB ¢ HCTIIOMB30BAHMCM TIPAMBIX 1 KOCBEHHBIX H3MEPEHHI,
npu 5ToM (OpMYIHpOBaThH MpodIeMy/3a1ady ¥ THIOTE3Y yueBGHOTO HKCLCPHMEHTa, cOOUpaTh YCTAHOBKY H3 MPEUIOKCHHOTO 000pYIOBaHHH,
IPOBOUTE ONBIT B (GOPMYIHPOBATH BEIBOIBI,

OCYIIECTBIAT IMPsSMbIE W KOCBCHHBIC H3MEPCHHS (H3MUECKHX BEJNHYMH, IPH ITOM BbIOMPATH OTITUMAIIBHBIH crloco0 M3MEpeHHsS U
HCIIONB30BATh N3BECTHBIE METOIBI OIIEHKH MOIPEIITHOCTEH H3IMEPEHIH;

HceenoBaTh 3aBHCHMOCTH MEXly (U3HUECKUMM BCIHMYMHAMH C HCIIOJIB30BAHHEM IPSMBIX U3MEPEHH, NPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (DUKCHPOBATH PE3y/bTATbl MOJNYYCHHOH 3aBUCMMOCTH (u3MUecKUX BeNMYHH B BHIAe TabIUIl H rpa)uKoB, [ejarb BBIBOIbI 110
pe3ynbTaTaM MCCIeIOBaHMs; .

coOu01aTh IpaBmuiia 0e30IacHOro TPYAa IpH HPOBEACHHH MCCIIEeOBAaHMH B paMKax y4eOHOTro dKCIepHMeHTa, yueQHO-HCCIIeI0BaTENbCKOM
M TIPOCKTHOH JICATCIIBHOCTH € HCIIOJIb30BAHHEM H3MEPHTCIIBHBIX yCTPOMCTB U J1abopaTopHOro 000pyI0BaHMS;

pelaTh pacuyéTHBIE 3aJlavl C ABHO 3a/[aHHOH du3MdecKoil MOJICIBIO, HCTIONB3YS (U3MYeCKUe 3aKOHBI M NPHHLHIBL, HA OCHOBE aHAIH3A
YCIOBHSL 33/1a4¥ BRIOHPATh (U3HICCKYIO MOIEIb, BbUICIITE du3nueckde BeMMYHHBL H (OPMYJIbl, HEOOXOMUMBIC UL €€ PELICHHS, TTPOBOIUTD
pacyEThl ¥ OLEHUBATEH PEANIbHOCTH IOJIYYEHHOTO 3HAUCHHS (pU3UIECKOH BENIMIHUHEI,

pelIaTh KayecTBEHHBIE 3a/[aUi: BHICTPAHBATE JIOTHYCCKU HENMPOTHBOPCUMBYIO HEHOUKY paccy KICHHH ¢ ONOpPOoi HA M3Yy4YCHHBIC 3aKOHBIL,
3aKOHOMEPHOCTH H (PU3HUECKUE SBICHUA,



HCIIOJIb30BaTh IIPH  pelIeHHH Yy4eOHBIX 3ajad COBPEMEHHble HMH(POPMAIlHOHHBbIE TEXHOJOTMH I [I0MCKa, CTPYKTYPHPOBAHMS,
WHTEPNPETAIMH M [PeJICTaBlIeHHs y4eOHOM W Hay4YHO-IONYJSApHOH MHGDOpMAIMM, MOJYYEHHOH M3 pa3IM4YHBIX HMCTOYHHKOB, KPHTHYECKH
aHATM3UPOBATh MOIYYaeMyr0 HHPOPMAIHIO;

[IPHBOJIMTE MIPUMEPHI BKJIAZAa POCCHUHCKHX M 3apyOekKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH, OOBACHEHME IPOLECCOB OKPYKAOIIETO
MHpa, B Pa3BUTHE TEXHHUKHU H TEXHOJIOTHH,

HCIOJIb30BaTh TEOPETHUECKUE 3HAHMS 10 (DH3MKE B MOBCEAHEBHOM JKH3HH It o0ecredeHus 6e30MacHOCTH Mpu 00pallieHHu ¢ TpuOOpaMu 1
TEXHUYECKHMH YCTPOHCTBAMH, 11 COXPAHCHHUS 310POBbs H COOMIONEHMS HOPM IKOJIOTHYECKOI0 TIOBEJIEHHs B OKPYIKAIOLIEH Cpelie;

paboTaTh B IpYIIE C BBHIIOJIHEHHEM pPa3IHYHBIX COLMANBHBIX poJsiel, IUIaHMpoBaTh padoTy TIPYyNIbL PALMOHANBHO PACIPEICISTH
0043aHHOCTH ¥ IUIAHHPOBATH JCSITEIBHOCTh B HECTAHJIAPTHBIX CHTYAIUAX, aJ€KBATHO OICHMBATL BKJIAI KayKI0I0 M3 YYAaCTHHKOB I'PYIIIbL B
pelieHne paccMaTpuBaeMoit MpoOIeMBbl.

K konny obyuenus B 11 Kiacce mpeaMeTHbIE pe3yiibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpakaTh c(POPMUPOBAHHOCTL Y 00YYaIOIIUXCH
YMEHHH: ' ' '

JIEMOHCTPHPOBATEL HA MPHMEPAX POIb U MECTO (PU3UKH B GOPMHUPOBAHHH COBPEMEHHON HAaYy4YHOH KapTHHLI MHPA, B PA3BUTHH COBPEMEHHOH
TEXHUKH U TCXHOJOTHH, B TTPAKTHYECKON e TeIbHOCTH JIIOjIeH, 1IeIOCTHOCTD U €IMHCTBO (PU3UUCCKOM KapTHHBI MHPA;

YUYHUTLIBATL TPAHHUIIBI TPUMEHEHMs M3YUYEHHBIX (PU3HUYECKHX MOJICJIeH: TOYCUHBIH 2JICKTPUUCCKUN 3apsii, JIyd ¢BeTd, TOUYEeUHbIH HCTOYHHK
cBeTa, sIepHasl MOJENb aTOMA, HYKJIOHHAs MOJIe)ib ATOMHOI'O sijpa IIPH pelleHHH (PH3HYSCKHX 3a1a4; '

pacro3nasath (Guzndeckue siBIeHus (poilecchl) M OOBSCHSNTH MX Ha OCHOBEC 3aKOHOB SJICKTPOJAMHAMHUKHM M KBaHTOBOH (DHM3HKHM:
HIICKTPHYECKAsT IPOBOUMOCTb, TEILIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JEHCTBHS TOKA, B3aUMOJIECHCTBME MArHUTOB, JJICKTPOMArHUTHAS
MHIYKIHS, JeHCTBHE MATHHTHOTO IOJIS Ha ITPOBOJHUK C TOKOM U ABMKYIIUICS 3apsjl, 2JIeKTPOMarHuTHhIE KoleDaHus B BOJIHBI, IPSIMOTHHEHHOE
pacIpocTpaHeHre CBETa, OTPAKEHHe, peIoMIICHIEe, HHTephepeHIs, TudpPaKIKs U NOJIpU3alusl CBETa, AUCIepCcHs CBeTa, (OTOIIEKTPUIECKIH
apdext (porodddexr), cBeTOBOE JaBIEHHE, BOZHHUKHOBEHHE JIMHEHYATOrO CIIEKTpa aroMa BOJIOpOJA, C€CTECTBEHHAs M HCKYCCTBEHHas
PajIMOaKTHBHOCTD; '

OIIMCHIBATH M3YUYCHHBIC CBOMCTBA BEIIECTBA (JMEKTPUUECKHE, MATHUTHBIE, ONITHYECKHE, DIEKTPUIECKYIO TPOBOAMMOCTE Pa3JIMUHBIX CPEll) U
3NEKTPOMArHUTHBIE SBICHHS (IIPOLECCHI), HUCIOIb3Ys (PU3UYECKHE BEIMYMHbBI: 3JIEKTPUYECKUH 3aps)l, CHJla TOKA, SJICKTPHYCCKOC HAMPSUKCHUE,
3JIEKTPUYECKOe CONPOTHBICHHE, PA3HOCTL ITOTCHIHANIOB, IEKTPOJABMAKYINAs cuila, pabora TOKa, MHIYKIHS MATHMTHOTO IOIS, CHIIa AMIICpa,
cuna JIopeHIa, MHIAYKTHBHOCTh KATYIIKH, DHEPrHs JJCKTPHUYCCKOTO M MarHUTHOIO I0JeH, Nepuojl M uyacToTa KonedaHud B KOIEOATCIBIOM
KONTYpE, 3apsijl H CHJIA TOKA B POIECCE FAPMOHHYCCKHX DICKTPOMArHUTHBIX KonebaHuii, (pOKyCHOE pacCTOsIHME M ONTHYECKAas CHJIA JIMH3LL, TIPH
OMHCAHMH [PABMJIBHO TPAKTOBATH (DH3UYECKMH CMBICI HCIIONB3YEMBIX BEJIMYUH, HX OOO3HAYEHMS U €IUHUIBL, YKa3bIBaTh (POPMYIIEL,
CBSI3BIBAIONINE JAHHYIO (DU3HYECKYIO BETHYHHY ¢ IPYTHMH BETHYHHAMU;



OIHUCBHIBATH M3YUEHHBIE KBAHTOBBIC SIBICHUSI M IIPOIECCH], HCIOIB3Ysl (PH3MYECKUE BEJIMYUHBL CKOPOCTh SIEKTPOMArHUTHBIX BOJIH, JIJIMHA
BOJTHBI M YaCTOTA CBETA, SHEPTUS ¥ UMITYJILC (POTOHA, IIEpHOJ IoTypaciiazia, SHEPIHsl CBA3M aTOMHBIX si1ep, IIPH OIMCAHUH PABHIIBHO TPAKTOBATh
(H3HYECKHT CMBICI HCIOJB3YEMbIX BEJIHYHH, HX 0003HAYCHNS M €IMHMIIBI, YKA3bIBATH (POPMYIIbl, CBSI3bIBAIOIIHE JAHHYIO hu3HYeCcKyIO BEIHYHHY
C IPYTMMH BEJIMUMHAMH, BRIUACISTH 3HAYCHUE (PHU3HIECKON BEIHMYHHBL,

AHAIM3UPOBATEH (PH3MUECKHE MPOLECCH M SBICHMUS, HCIO/IB3Ys (PU3MUECKUE 3aKOHBI U IPUHIMIIBL 3aKOH OMa, 3aKOHBI [10CIE/10BATENBHOTO
M TApaLIENbHOTO COCHMHEHHS [POBOJHHKOB, 3aKkoH JIxoyms—JleHna, 3aKoH OSJIEKTPOMArHUTHOH MHJYKIHH, 3aKOH NPSAMOJIMHEHHOTO
PacIIpOCTPaHEHHUsl CBETA, 3aKOHBI OTPAKEHHS CBETA, 3AKOHBI IIPEJIOMIIEH s CBETA, YpaBHEHHE DHHIITeHHA JUTd doToaddexra, 3aKOH COXpaHCHHsI
SHEPIUH, 3aKOH COXPAHCHHs HMIIYJIbCa, 3aKOH COXPAHCHHS JICKTPHIECKOIO 3apsla, 3aKOH COXPAHEHHs MAacCOBOTO YMCIA, IOCTYIAThHI bopa,
3aKOH pajMOaKTHBHOTO paclaja, [PH 3TOM pa3Iuyarh CIOBECHYHO (OPMYJIMPOBKY 3aKOHA, €r0 MATEMaTHYECKOE BBIPDAKCHHE H YyCIOBHSA
(rpaHuIibl, 00JIACTH) TPUMEHHUMOCTH

OTpe/IeNATh HalpaBJeHrue BEKTOpa HHAYKIIMH MarHUTHOTO MOJIs IIPOBO/IHMKA C TOKOM, CHIIBI AMIIEPA H CHJIbI Jlopenua;

CTPOUTE M OTIHCHIBATE H300paKEHHE, CO3/1aBAEMOE TIIIOCKHM 3¢PKalIoM, TOHKOH JIHH30M;

BBITIOJHSATH SKCIEPUMEHTBI 110 MCCIEIOBAHMIO (PH3HYECKHX SBICHHM M IIPOLECCOB € MCMONL30BAHUEM MPAMbIX M KOCBECHHBIX H3MEPEHHH:
mpu 3ToM (HOPMYITHPOBATE MPOOIEMY/3a/1ady M THIOTe3y Y4eOHOTO DKCIEePUMEHTa, cOOMpaTh YCTAHOBKY M3 MPE/UIOKCHHOrO 000py/I0BaHUA,
IIPOBO/IUTH OIBIT U (POPMYJIMPOBATEH BHIBOIBL;

OCYIICCTBIAT NPSIMble M KOCBEHHBIE M3MepeHHs (H3MYCCKHX BEIMYMH, TIPH OTOM BBIOMPATH ONTHMAJbHbIH CIoco0 H3MEpeHUs H
HCTIOJIL30BATh H3BECTHBIE METO/IbI OLICHKH TTOTPEITHOCTEH H3MEPEHHM;

HCC/Ie/IOBATh 3aBHCHMOCTH (DM3MYECKUX BEIHYMH C HCIOJB30BAHMEM IPAMBIX H3MEPEHHH: IPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(GHKCHPOBATH PE3YJILTATH MONYYEHHOH 3aBMCHMOCTH (DH3HUYECKHX BCIHYMH B BHIE Tabaui ¥ rpaduKoB, JiedaTb BBIBOJBI MO Pe3ylibTaTam
HCCIe0BaHU;

co0oaTh TpasmIIa 6€30MacHOTO TPy/a IPH NPOBEJCHHH HCCIEN0BaHMUE B paMKax y4eOHOro 9KCIepUMEHTa, yueOHO-HCCIIEI0BATENLCKON
¥ IIPOEKTHO JIEATETBHOCTH ¢ HCIIOJIb30BAHUEM H3MEPHTEBHBIX YCTPOHCTB 1 1a00paTOpHOro 000py10BaHHUS;

peruath pacuéTHBIC 3aa4d ¢ SBHO 3aJaHHON (U3NUECKOH MOJIE/IbIO, HCIONb3ys (PU3NUCCKIE 3aKOHBI U IMPHHLMIbLL, HA OCHOBE aHAIM3A
YCIIOBHSA 3a/1a4H BBIOHPATh (PU3MUECKYIO MOJIENb, BLIIEIATE (U3MYECKHE BEIMIMHEL H dopmyibl, HEOOXOAUMBIE N7 €€ pelIeHus, TPOBOIUTH
PACYETEL M OLEHHBATH PEATLHOCTE MOTYYEHHOrO 3HaUCHUS (PU3HYECKOH BEIHYHHEL :

peIIaTh KayeCTBEHHBIC 3aJadl: BHICTPAMBATH JIOTHYICCKH HENPOTHBOPEYMBYIO IEMIOUKY paccy;«,z{eHHH C OIOpPOH Ha M3y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH W (PU3HUYECKHE ABIICHNUS;

HCIIONIB30BaTh NPH  pelleHdH y4eOHBIX 3a/ad  COBPEMEHHBIE HMH(MOPMAIMOHHBIC TEXHOJOIMH JUIS IOMCKA, CTPYKTYpHPOBaHHA,
MHTEPIPETAlMd M TIPECTaBIeHHus y4eOHOH ¥ HayYHO-TIONYISAPHOH HMHQOpMALHK, IONYYCHHOH M3 pPasjMYHbIX HCTOYHUKOB, KPHTHYCCKH
AHAJIM3UPOBATE ITOIYYaeMYI0 HH(OPMAIIHIO; '



OOBACHATL MPHHIUIIL JEHCTBHS MalllMH, NPHOOPOB M TEXHUYCCKHX YCTPOMCTB, pasinyarh YCIOBHS HX O€30MacHOTO MCIIONB30BAHHS B
MMOBCEIHEBHOM KH3HH;

MPUBOIUTH MTPUMEPHI BKIIAZa POCCHHCKUX M 3apyOesKHBIX YUEHBIX-(DHU3UKOB B Pa3BHTHE HAYKH, B OOBSICHEHHE IPOIECCOB OKPYKAFOLIErO
MHDa, B Pa3BUTHE TEXHUKH U TEXHOIOTHI;

MCII0JIb30BaTh TEOPETHUECKHE 3HAHUS 10 (DH3MKE B MOBCETHEBHOM JKU3HH JUIsl o0ecredeHns GE30IacHOCTH MpH 00pallieHnt ¢ TpubopaMu 1
TEXHHUSCKUMH YCTPOHCTBAMH, IJIsl COXPAHEHHUS 3710POBBS M COOIOIEHHS HOPM SKOJIOTHYIECKOTO MOBEICHHUS B OKPYIKAIOIIEH Cpe/ie;

paboTaTth B Ipynne ¢ BBIIOJHEHHEM pPa3IHUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATH PabOTy TPYIbL, PAlMOHAILHO PACIPEIENaTh
00s3aHHOCTH H IUIAHHPOBATH AEATEIBHOCTh B HECTAHJAPTHBIX CHTYAIMSX, aJCKBATHO OIEHHBATh BKJIAJ[ KAKJOIO M3 YYACTHUKOB IPYIIILI B
pelieHue paccMaTpuBaeMoi npodiemMsl.



TEMATHYECKOE IINTAHUPOBAHHE

10 KIACC -
KoamuecrBo uacos JJIeKTpOHHBbIE
HanmenoBaHue pa3aejioB H TeM '1 udposbie
Ne n/m . s Konrpoabubie | Ipakruueckne (up )
! nporpamMmal Bcero obpa3oBaTeJbHbIE
i padoTsI padoThI
5 pecypcbl
Paszen 1. PU3MKA Yl METO/IBl HAYYHOTO TIO3HAHMSI )
| 1.1 \l ®u3HKa ¥ METOIbI HAYYHOT'O TO3HAHUS | 2 ueIoIEks LOW
' S ! | https://m.edsoo.rw/7f41bf72
Wroro no pasneny } 2
_ Pasnex 2. MEXAHUKA 7 B -
bubmoreka LIOK
. K
21 ! HHeMaTHRa . https://m.edsoo.ru/741bf72
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' Passen 3. MOJIEKYJISIPHASI ®U3UKA ¥ TEPMOAUHAMHEKA ]
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Paszgen 4. JJIEKTPOJUMHAMHKA
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bubnuoreka HdK
4.1 ‘ ) 1
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11 KJIACC

ll KoummuectBo uacon B DIeKTPOHHbIE
' HanmmeHoBaHHe pa3/iejioB H TeM ' upposbIe
Ne n/m P Kontpoabnbie | IIpakTHueckne (mupp )
NPOrpaMMbI "~ Bceero , o0pa3zoBaTejbHbIE
1 padoTsI paboThI
j pecypchbl
f B
Pazpexn 1. JJIEKTPOAUHAMHAKA _ )
11 Mar»uTHoe 11oJie. DIeKTpOMarHuTHas 1 3 bubnmoreka [JOK
' HHTYKITHSI B https://m.edsoo.ru/7f41c¢97¢
i
Htoro no pazneny 11 '
Pasnen 2. KOJIEBAHHS! A BOJIHBI -
21 W MexaHHYECKHE U IEeKTPOMAarHUTHBIC 9 ‘ . butmuoreka [JOK
' KojeOanus " https:/m.edsoo.ru/7f41c97c
29 Mexanuyeckue ¥ 3JIeKTpOMarHuTHbIE 5 bubnunoreka [JOK
a ) I BOJIHBI B i https://m.edsoo.ru/7f41c97¢ |
butnmuoteka [JOK
23 O 10 3
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 Payien 3. OCHOBBI CHELMAJIbHOI TEOPHU OTHOCHTEJIBHOCTH

31 | OCHOBBI ClIELHANBHOI TEOPHH P ‘ bu6nuorexa IIOK .
’ OTHOCHUTEJILHOCTH ‘ https://m.edsoo.ru/7f41c97c
I N !
HWToro mo pazneny 4 |
| Pasnen 4. KBAHTOBASI OU3UKA - 7 |
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. | 9 i 6 | |
4.1 | JIEMEHTHI KBAHTOBOMH OITHKH ‘ . - e lEsisesnitiiatie
4.2 ‘ Ctpoenue aToma 47" | bubnunoreka I_IOKi
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_ Passen 5. SJTEMEHTBI ACTPOHOMHH M ACTPO®U3UKH

. ‘ —

Bubmmotexa LIOK
5.1 ‘ ONeMEHTBI ACTPOHOMHH U acTPO(PH3UKH ' 7 1 ‘ nommorexa L

https://m.edgg)o.ru/7f4lc97c |

HWroro mo pazneny ‘ 7

Pasaen 6. OOBIIAOIIEE OBTOPEHHE

6.1 ‘ Obobniaroriee MOBTOPEHHE | 4 | | ]:]?2}?;1:1;/(1::;1(];})(.)1'1:/7 f41c97¢ |
Wroro no pazneny 4
_.-__Pe3epBH9¢ BpeMs | | 3 ‘ ) | _ - _! )
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 - 7




NEPEYEHD (KOAU®UKATOP) PACIIPEJIEJIEHHBIX IO KJTACCAM
ITPOBEPSEMBIX TPEBOBAHUI K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM MPOT'PAMMBI CPEIHET'O OBLIEI'O
OBPA3OBAHUS U DJIEMEHTOB COJAEPKAHUA 11O ®U3UKE

B (eepanbHbIX U pErHOHATBHBIX IPOLELYPaxX OLEHKH KadecTBa 00pa3oBaHUs UCIIOIb3YETCs epeueHb
(koau(UKATOP) pacrpeieIeHHbIX [0 KJIaccaM IIPOBEPAEMbIX TPeDOBAHUH K pe3yIbTaTaM OCBOCHHS OCHOBHOM
00pazoBaTeNbHOM IIPOrPaMMBbl CpeIHEro 001Iero 00pa3oBaHus 1 SJIEMEHTOB COJICPKAHUA 10 buzuke.

10 KIIACC

[IpoBepsieMblie TPEGOBAHUS K PE3YJIbTATAM 0CBOCHHS OCHOBHOM 00pa30BaTeIbHOH

HpOFp AMMBbI
Kon TIpoBepsieMBIe TIPeIMETHbIE Pe3y.ILTATH OCBOSHHSI OCHOBHOM 00pa3oBaTeibHON MPOrpaMMbl CPeIHEro odImero
IIPOBEPAEMOTO obpazoBanus
pe3ynbrara
10.1 JIeMOHCTPHPOBATH Ha TIPEMEPAX POJib i MecTO GH3HKH B GOPMUPOBAHHH COBPEMEHHOI HAY4HOH KapTHHDBI MHPA, B

PA3BHTHUH COBPEMEHIOM TEXHHKH U TEXHOJIOTHIL, B IPAKTHYECKOH JIES TCIBHOCTH JIOAEH

10.2 VuMThIBATE TPAHHIEI IPUMEHEHHS H3YJCHHEIX (PH3MYECKUX MOJICTICH: MaTepuaibHas TOYKa, HHCPIHAbHAS CHCTEMA
oTcueTa, aBCOMOTHO TREPI0E TEIO, HACANBHBIN ra3; MOJIENH CTPOCHHS Ta30B, KHIIKOCTEH H TBEPIBIX Tell, TOYeHHbIH
SIIEKTPHYECKHH 3apsl — IPH pelleHnH QU3HYECKUX 3a/1a4

10.3 PacriozHaBaTh (pu3uUeCKHe IBICHUS (TPOIECCHI) H OOBSACHATE HX HA OCHOBE 3aKOHOB MEXAHHKH, MOJICKYIAPHO-




KHHETHYECKOH TeOPHH CTPOESHHUS BELIECTBA U DIIEKTPOAUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE NPAMOJIMHENHOE
JIBIJKEHHUE, CBOOOIHOE MAJCHHUE T, IBUKEHHE 110 OKPYKHOCTH, MHEPIIHS, B3auMOo/IeiicTBHEe TeT; Tu((y3us, OpoyHOBCKOE
ABHIKCHHUE, CTPOCHHC }KHHKOCTeﬁ H TBEPIBIX TCJ, U3BMCHCHHEC o0bema Tell IpH HarpeBaHHuH (OXJ’IEDK,HCHHI/I), TCILIOBOE
PaBHOBECHE, UCITAPCHHUE, KOHJICHCALIW A, IIJIABJICHUE, KPHCTAIHU3AalliA, KUIICHHUE, BIIAJKHOCTD BO3aYyXa, IMOBLILICHHE AaBJICHHA
ras3a [pH €ro HarpeBaHHH B 3aKpPbITOM COCY/IC, CBA3HL MCH/IY llapaMeTpaMH COCTOSHUA ra3a B H30Ipolreccax: d2JICKTPHU3aIisl
TEJ, B3aUMOJIEHCTBUE 3aPsIII0B

10.4

OnuchlBaTh MEXaHHYSCKOR JABHIKCHHC, HCITOJIE3YA (bI/I?,I/IT-IBCKHC BCIIMYHMHBI: KOOpIUHATA, IYTh, IICPCMCIICHHUC, CKOPOCTh,
YCKOpPCHHE, Macca TeJla, CHJIa, HMITYJIBC Telia, KHHETHYEeCKas dHEPIrisd, MOTCHIIWAIbHAA SHEPIUsl, MCXaHWIeCKas pa60Ta,
MEXaHHYeCKasd MOIMHOCTE, IIPHA OIMMUCAHKH IMPABHUIIEHO TPAKTOBAThH (IJHSH‘-IECKHP’I CMBICJI HCIIOJIE3YCMBIX BCITUYHUH. UX
0003HAYEeHHS 1 CJIHUHHIIBL, HAXOOHTD (l)OpMYHBI, CBA3BIBAIOIINC JTaHHYIO (bI/IBHHGCKle BCIIHYHHY C JPYTIHMH BCIIMYMHAMH

10.5

OnucelBaTh U3y4YEeHHBIE TEIIOBLIC CBOMCTRA TEN U TEIIOBBIC SIBJICHHUS, HCIONB3Ysl (PU3NYECKHE BEMUMHBI: /laBICHHE Ia3a,
TeMIepaTypa, CpeIHss KHHETHUECKas! IHePrusl Xa0THYECKOro JBMKEHNs MOJIEKYJ1, CPEJIHEKBA/[PATHUHAS CKOPOCTh
MOJIEKYII, KOJTHUECTBO TEIJIOThI, BHYTPEHHSISI SHEPrHst, paboTa rasa, Ko3GpQUIHEeHT 110J1e3HOro JIeHCTBUS TEIIOBOI0
IBUTATENs; IPH OMMMCAHHH TIPABUITBLHO TPAKTOBATH GU3WYECKHH CMBICI HCIIOJIB3YEMBIX BEJIMYHMH, HX 0003HAYCHUS H
€IMHHUILIBL, HAXOIUTh (hOPMYJIBI, CBSI3BIBAIOLINE JAHHYIO (DH3MYECKYIO BeJIMYHHY C JIPYTUMH BeJIMYHHAM

10.6

OnuchIBaTh H3YUYEHHBIE JIEKTPUYECKHUE CBOHCTBA BEIECTBA U HJIEKTPUYECKHE SIBJICHHUS ([IPOIECCHI), HCIOIL3Ys (PU3ndIecKue
BEJTHYHHBL: ANIEKTPUUYCCKUH 3apsi/l, 2JIEKTPUUECKOE 110JIe, HANPSKEHHOCTb 110JIsl, HOTeHIUA, PA3HOCTh OTEHIMAIIOB; IIPH
OMHCAHWH MPABHIBHO TPAKTOBATH (PU3UUYECKHI CMBICI MCIIOJIB3YEMbIX BEJIMUMH, UX 0003HAUEHHUS U €/IMHUIIbL; YKA3bIBATh
(hopMYIIBI, CBSI3BIBAIOIINE AAHHIYIO (PH3UUECKYIO BEIHUYHUHY C APYTHMHU BEIMYUHAMU

10.7

aHATH3HPOBATL (DH3HUECKHE TTPOIECCHI H SIBICHHUSI, HCITIOJIb3YS (PH3MUECKHE 3aKOHBI U IIPUHIUIIBI 32KOH BCEMHUPHOTO
tssrotenus, I, I u 11l 3axonsr HploToHa, 3aK0OH COXpaHEHUS MEXAaHUUECKOW SHEPIHH, 3aKOH COXPAHEHHUS MMITYJIbCa, IPHUHIIHIT
CYINEPIIO3ULNH CHJI, IPHHIHI PAaBHOIIPABHS HHEPIHAIBHBIX CUCTEM OTCUETA; MOJIEKYJIIPHO KHHETHYECKYI) TEOPHIO
CTPOCHHS BEIICCTBA, FA30BLIC 3aKOHEL, CBI3b CPEHEN KHHETHUECKON YHEPIHH TEIIOBOTO IBUKEHHUS MOJIEKYJI €
a0COIIOTHOH TBMHGp&T}’pOﬁ, HepBBIﬁ 3aKOH TCPMOAMHAMHKH, 3aKOH COXPAaHCHH S JICKTPHYCCKOIO 3apsad, 3aKOH Kym)Ha;
[IPH 3TOM PazMyaTh CJI0BeCHYIO GOPMYIMPOBKY 3aKOHA, €0 MaTeMaTHYecKoe BEIPAKEHUE U YCIIOBUS (IpaHHMIlbl, 00acTH)
IPUMEHHUMOCTH




10.8

OOBACHSITH OCHOBHBIE IIPHHIIMIIBI JICHCTBHS MAIIHH, IIPUOOPOB M TEXHHYECKUX YCTPOUCTR, PA3IHyaTh yCIOBH HX
6e301acHOTO MCITOIH30BaHUS B IOBCEIHEBHON KU3HH

10.9

BBITOJIHSTE SKCIIEPUMEHTHI 110 UCCIIOBAHNIO (H3UUECKHX SBJIEHHH M IPOLIECCOB C HCIIOJIb30BAHUEM IIPSAMBIX H
KOCBEHHBIX M3MEPEHHIA; IPH 3TOM (hOPMYITHPOBATE IPOOJIeMY (3a/1auy) U THIIOTe3y yu4eOHOro SKCIepUMEeHTa, COOHpaTh
YCTAHOBKY M3 NPEUIOKEHHOr0 000py/I0BaH s, IPOBOAUTE OIBIT H (POPMYIHPOBATE BBIBO/IbI

10.10

OCYIIECTBISTh IPSIMBIE H KOCBEHHBIE H3MepeHHs (M3NUECKUX BEJIHYIH; IPH 9TOM BBIOUPATh ONTHMAILHBIH C110C00
H3MEPEHHS | HCIIOIb30BaTh U3BECTHBIE METO/IbI OLUEHKHU MOIPEIIHOCTeH H3MEPEHUH

10.11

HMcenenoraTh 3aBUCHUMOCTH MCHKOY CbHSHI{SCKHMH BEJIMYHMHaAMH C UCIIOJIB30BAHHUEM ITPAMBIX H3MEPCHH i IIPpH 3TOM

KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3y.ILTATEI OTYYCHHON 3aBUCMMOCTH (DU3UUECKHX BENMYNH B BIJE TAOIII U

rpaduKOoB, IeJaTh BBIBO/IbI IO PE3VIbTATaM HUCC/IC0BAHMS

10.12

Co6u0aTh 11paBuIa 0e301IaCHOI0 TPY/Aa IIPU POBEICHUH HCCIIeI0BAHMH B paMKaX y4eOHOTo OKCIepIMeHTa, yueOHO
MCCIIeI0BATENBCKOI M TIPOEKTHOM JIEATENLHOCTH ¢ HCIIOIb30BAHHEM H3MEPHTENBHBIX YCTPOHCTB U 1ad0paTopHOro
obopy10BaHus

1015

Pemnats pacueTHBIE 3a/1a48 ¢ SBHO 331aHHOH (H3MUECKOH MOJIENIBbIO, MCIIOTIB3Ys (DU3HYECKUE 3aKOHb! M IIPHHIIUIIEL, Ha
OCHOBE aHAN3a YCIOBUS 33/1a4H BRIOMPATh (PH3MYECKYIO MOJIEIb, BEICIATE (PH3MIECKHE BETUYHHbI H (POPMYIIbL,
HEOOXO/IMMbIE [UTS €€ PeHIEHHs], TPOBOJIHUThH PACUETHI U OIIEHHBATEL PealbHOCTD MOTYYEHHOI0 3HAYCHHS! (H3HUeCKOH

BCJIMYMHBI

10.14

PelaTh Ka4eCTBEHHBIE 3aJa4i: BEICTPAMBATE JIOTHUYECKH HEIIPOTHBOPEUHBYIO HEMOUKY PACCYH/ICHHI ¢ OMOPOH Ha
U3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH W (DU3UYCCKHUE SIBIICHUS

10.15

Hcronb30Bath IPU pellleHrH yueOHBIX 3a1a4 COBpeMeHHbIe HH(OPMAIHOHHbIE TEXHOJIOTHH JITsl TTOHCKa,
CTPYKTYPHPOBAHHS, HHTEPIIPETALMH U [IPEACTABICHHs yueOHOH U HayqHO-MONYIAPHOA MHQOPMALHH, IIOIYYEeHHOH U3
Pa3IHYHBIX HCTOYHUKOB; KDHTHYSCKH aHATH3HPOBATH [0JTy4acMyIo HHOPMALHIO

10.16

[IpHBOIUTE NPUMeEPbI BKIaja POCCHIICKUX U 3apyOeIKHEIX YICHBIX (U3HKOB B PA3BUTHE HAYKH, OOBSICHEHHE IIPOLECCOB




OKPYIKarMLEero Mupa, B pasBUTHC TCXHUKH H TEeXHOJIOTHH

10.17 Hcronp30BaTh TeOpEeTHUSCKIE 3HAHUS 110 (PU3UKE B OBCEIHEBHON KM3HU /U1 o0ecrieyeH st 0e301acHOCTH NIpH 00pallleHHH
¢ IpubOpaMu 1 TEXHHIECKHMH YCTPOHCTBAMH, JULS COXPAHEHHSI 37I0POBbsI ¥ COOJIFOICHHS HOPM IKOJIOIHUECKOTO TIOBEICH S
B OKpVIKaIoIel cpene

10.18 PaboTath B rpymie ¢ BbITOJHEHHEM Pa3IMYHBIX COLUAIIBHBIX POJIEH, IUTAHMPOBAThL PadOTy IPYILILL, pallHOHAIBHO

pacrpeaeisiTb 00s3aHHOCTH U IJIaHUPOBATh JEATEIEHOCTE B HECTAHAAPTHRIX CUTYAIHAX, aICKBATHO OLICHUBATE BKIIA/L

KaXJ0ro U3 YYaCTHHKOB I'DVYIIIIEL B PEIICHHE paCCManHBaeMOI:i HpO6H€MI:I

IIpoBepsieMbIe 3IeMEHTBI CO/IePIKAHMIS

Kox paznena

Kon nposepsiemoro

[TporepsieMbIe 37IEMEHTBI COJIEPKAHUS

DJIEMEHTA
1 OU3MKA U METOJ1BI HAYUHOI'O 1TO3HAHW A
1.1
1.2
2 MEXAHHWKA
2.1 KMHEMATHKA
2.1.1 Mexannueckoe aprkenne. OTHOCHTEILHOCTE MCXaHHICCKOTO MBrKeHus. CHCTEMa OTCUeTa.
Tpaexropus
2l o2 [Tepemerenue, cKOpocTh (CpeHsisi CKOPOCTh, MTHOBEHHASI CKOPOCTB) H YCKOpEHHE

MaTepHaanoﬁ TOYKH, HX ITPOCKIHUKA Ha OCH CHUCTEMbBI KOOPIHWHAT. Cnoxenne HGPEMGH_[eHHﬁ




H CJIOJKCHHC CKOpOCTCﬁ

2.1.3 PaBHOMEpHOE U paBHOYCKOPEHHOE NIPAMOJIMHEHHOe JBUKeHKe. [ pa Ky 3aBUCUMOCTH
KOOpJAMHAT, CKOPOCTHU, YCKOPEHHS, IIYTH U TIEPEMEIIICHUS MaTepUaIbHOM TOUKH OT BPEMEHHU

2.1.4 CgoboJiHoe najieHne. Y ckopeHue ¢cBOOOHOIO MaJeHUsI

2.1.5 KpuponuneiHoe apuxkeHue. PaBHOMEpHOE IBUKEHHUE MATEPHAIBHONW TOUYKH 110 OKPY>KHOCTH.
YriioBas CKOpPOCTh, JIMHEHHas ckopocTsk. [lepros u yacrora. IlenTpocTpeMuTebHOE
YCKOpEHHE

2.1.6 Texnuueckue ycTpolcTBa: CIUIOMETP, ABHKEHHUE CHAPSAIOB, IIEMHbBIC U PEMEHHBIE IEPEeIaun

P iy [IpakTuyeckune paborsl. M3Mepenne MraoBeHHoH ckopocTH. MeeneaoBanue COOTHOIIEHH S
MEKTY TTYTSIMH, TPOHJIEHHBIMH TEJIOM 34 [10CIIe/I0BATEILHBIE PABHBIE TTPOMEIKYTKH BPEMEHHU
[IPH PABHOYCKOPEHHOM JIBHIKCHHH € Ha4aJIbHOH CKOPOCTBIO, PaBHOM HYy0. M3yuenue
JIBMIKEHUS IIapHKa B BS3KOM KUAKOCTH. M3ydenne ABMKeHHs Tena, OpOIIeHHOT0
TOPH30HTAILHO

R JANHAMHUKA

2.2.1 [Tpuaun oTHOCHTENRHOCTH [ amunes. Ileprerii 3akoH HetoTona. MHeprmaaibHbIe CHCTEMBI

oTcueTa
i) Macca tena. Cuna. [IpuHnun cynepro3uiiuy cum

2l Bropoii 3akoH HeltoToHA jU1st MaTepHaibHOH TOYKH B HHEPIMAIBHOW CHCTEME 0TCYETa
(MCO). Tpernii 3akoH HeroTOHA JUIsS MATEPUATIBHBIX TOUEK

224 3aK0oH BCEMHPHOTO TIroTeHus. Cuna TsxecTH. [lepras kocMuueckas ckopocTs. Bec Tena

ok Cuna ynpyroctH. 3akoH ['yka




2.2.6 Cuuta penusi. Cyxoe tpenne. Culla TPEHHSA CKOJIBKCHIA M CHIJIA TPEHHA OKOSL.
Koa¢uupenT Tpenust. CHita COMPOTHBIICHIS TIPH JBHIKCHHH TEIA B AKUAKOCTH HITH Ta3e

e [TocTynarepHOE ¥ BpALaTe/IbHOS JIBUIKCHHE abCOJIFOTHO TBEPJOrO Telld

2.2.8 MOMEHT CHIIBI OTHOCHTE/ILHO OCH BpamieHust. 111edo cuiIbl. Y ClI0BUS paBHOBECHA TBEP/IOTO
tena B ICO '

PR TexHUUECKHe YCTPOHCTBA: MOJUIMITHIKY, IBIKEHIE UCKYCCTBEHHBIX CITYTHHKOD

2210 [IpakTrueckue paboThl. VI3yueHHE JIBHIKCHU OpycKa Mo HAKJIOHHOH TJTOCKOCTH IO/
JefCTBHEM HECKOIBKHX CHIL MlceieioBaHHE 3aBUHCHMOCTH CUJT YIPYTOCTH, BOSHUKAIOMIHX B
nedopMupyeMOil NPYKUHE 1 PE3UHOBOM o6pasie, OT BEIMYHHBI MX JeopMariy.
MccreioBanKe YCIOBHH PaBHOBECHS TBEPOTO TeJIa, HMEIOMIEro OCh BPACHH

b 3AKOHbBI COXPAHEHUS B MEXAHHWKE

2.3.1 VIMITYTIEC MAaTEPUAIIBHOM TOUKH, CHCTEMBI MaTEPHATIBHbIX TOUEK. Mmmysibe cHIlbl B
H3MEHEHHE UMITYJIbCa Teja

2.3.2 3akoH coxpanenus umiyibca B UCO. PeakTHBHOE JIBHKCHHIC

22 PaboTa cHIIBI

234 MOIIHOCTE CHIIBI

e B KuHeTHuecKas SHEPIHs MaTeprHaIbHoi Touki. Teopema o KMHETHYECKOH SHCPTUH

2: 540 [MorennuanbHas sHeprus. [loTeHIMabHas SHEPrus yUpyro 71e(pOPMHUPOBAHHO#M ITPYKHHDL.
TloTeHnuabHas 3Heprust Telia BOM3H HOBEPXHOCTH 3eMIHd

2.3.7 [loTeHHATbHBIE ¥ HEMOTCHIMATbHbIE CHIBL CBs3b paboThl HEMOTEHIHATBHBIX CHIT €

H3MCHEHHCM MeXaHHIYeCcKOH QHEPIrHU CUCTEMBEI TCIL. 3aKoH COXpaHeHHd MEXaHHUIECKOH




OHEPIruu

288 Ynpyrue 1 Heynpyrue CTOIKHOBEHHUS

233 TexHuueckue ycTpoicTBa: IBHKEHUE PAKET, BOJAOMET, KOTEP, PYKUHHBINA ITHCTOJIET

201y IIpakTuyeckue paboTeL. M3ydenue cBsI3H CKOPOCTEH Tell IIPH HEYIIPYTOM yiape.
HMccneroBanue cBsi3u paboThl CHIIBI C H3MEHEHHEM MEXaHHUECKOH SHEPrHH Tela

3 MOJIEKYJISIPHAST ®M3MKA U TEPMOJIMHAMMKA

OCHOBBI MOJIEKVYIJIAPHO-KMHETUYECKOM TEOPHUM

3.1.1 OCHOBHBIE MTOJIOKEHUS MOJICKYIIPHO-KHHETHYECKOi TeoprH. BpoyHOBCKOE JBHKEHHUE.
Jnddysus. Xapakrep IBHIKEHHS U B3aHMOJICHCTBHS YACTHI] BEILIIECTBA

3.1.2 Mogenu cTpoeHHs ra30B, JKUIKOCTEH U TBEPIbIX TeJl M 0OBsICHEHHWE CBOWCTB BellleCTBA HA
OCHOBE ATHX MOJcIcH

3.13 Macca monexyn. KonmngectBo BemectBa. [loctostnnas ABoraapo

3.14 Tennosoe paBHosecue. Temneparypa u ee usmepenue. [llkana remnepatyp llenbcus

3.1.5 Moaens uneansnoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KHHETHYECKOH TeOpHH
UJIealTHOTO Ta3a

3.1.6 ADcoIIoTHas TeMIIeparypa Kak Mepa cpe/IHed KHHeTHYECKOH SHEPIHU TEIJIOBOTO IBHKEHHUSI

‘ vactuil raza. [lkana remneparyp Kenbpuna
kil Ypasuenue Knaneiipona — Menneneesa. 3akon Jlansrona
3.1.8 I"a3oBble 3akonbl. M30mponiecchl B HealbHOM Ta3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA:

M30TepMa, H30Xxopa, u3obapa




3.1.9 Texuuueckue ycrpoiicTa: TepMomerp, 6apomerp

= -

3.1.10 [IpaxTuueckue paboTel. M3ameperue Macchl BO3yxa B KiIacCcHOI koMHaTe. Mccaenopanme
3aBHCHMOCTH MEKY TTapaMeTpaMH COCTOSHHSI pa3pe)kKeHHOro rasa

3 OCHOBBI TEPMOJIMHAMUWKHA

3.2.1 Tepmommuamuueckas cucrema. BHyTpeHHss 9HEprus TepMOIHHAMHYECKOH CHCTEMBI |
CIOCO0b! €€ H3MEHEHHS

0.8 KonmuectBo Temnote! u paborta. BHyTpeHHsAsS SHEPrUsl 0OJHOATOMHOIO HJICATHHOTO Ta3a

32 Buipl Terionepesaun: TEIIONPOBOIHOCTE, KOHBEKIHS, H3jyueH e, TeIIoeMKoCTb Tena.
Y nestbHask TEMNOEMKOCTE BellecTBa. PacdeT KONHyecTra TeMIOThl MPH TeIIoNepeaue

324 [lepBriit 3aK0H TepMOMHAMHKH. [IpHMeHEHHE MEPBOTO 3aK0OHA TEPMOIHMHAMUKH K
u3omporneccam. I paguueckast uHTeprperamus padoThl raza

325 Teruiosble mamue!. [IpuHIMIBT IeHCTBIS TEITOBBIX MauH. [IpeobpaszoBaHus SHEPIUH B
TeroBbIxX MamuHax. Koaddunnent nonesnoro neiicreust (nanee — KITJT) Tennosoit
mamusbl. [k Kapro n ero KITJ]

3.2.6 Bropoi 3akon Tepmoaunamuky. HeoGpaTtuMocTs npoiieccos B npupose. TemoBkle
JIBMI'aTeIH. DKOJIOMHYECKHE POOIEMBI TEIIOYHEPTETHKH

3.2.7 Texnuyeckme ycTpoiicTpa: IBHraTe b BHYTPCHHETO CropaHHsi, ObITOBOI XOJIOIMILHHIK,
KOHMITHOHED

3.2.8 IIpaxTtuyeckue paboTel. M3Mepenune yiebHON TEILIOEMKOCTH

53 AI'PE'ATHBIE COCTOSHMS BEHIECTBA. ®A30BBIE ITEPEXO/1bI




0.1 [Tapoobpazopanne 1 KoHjleHcanus. Menapenue v Kumenue. Y JiejibHast Teriora
napoo0dpazoBanus. 3aBUCUMOCTE TEMIIEPaTyphl KMIIEHUS OT AaBIICHUS

3.3.2 ABCOMIOTHAs ¥ OTHOCHTENLHAS BIAYKHOCTE BO3yXa. HackieHHslil nap

e e MlLs | T ~

LR Trepnoe Teno. Kpucrannuueckue 1 amopduble Tena. AHU30TPOIHSA CBOUCTB KPUCTAIIIOB.
Kunxue kpucranisl. CoBpeMeHHBIE MaTepPHAIbI

334 [1naBienne U KpUCTAIM3AIMS. Y AebHas Teruiora iasjieHusd. Cydaumanus

3.3.5 YpaBHEeHHE TEIIOBOrO DanaHca

3.3.6 Texuudeckue yecTpoHCTBA: TUTPOMETP M IICHXPOMETP, KAJIOPUMETP, TEXHOJIOTHH I10J1yYCHHU
COBPEMEHHBIX MATEpPHAIOB, B TOM UUC/I€ HAHOMATEPHAJIOB, U HAHOTEXHOIOTHH

% ) [IpakTryeckue padboTel. M3mepenne BIaKHOCTH BO3TyXa

4 DJIEKTPOJUHAMHMWKA
4.1 SJIEKTPOCTATHUKA

4.1.1 DieKTpu3alys Tel. DIeKTpruyecKuii 3apsa. JIBa Buna sJIeKTpHYeCKuX 3apsioB

4.1.2 [TpoBOIHUKH, AUDICKTPUKH H MOJIYIIPOBOJIHUKH

4.1.3 3aKOH COXpaHCHMA DJIEKTPUIECKOro 3apsi/jia

4.1.4 Baanmonaeiictrue 3apsijios. 3akoH Kynona

4.1.5 DrekTpruyeckoe 1oje. HanpskeHHOCTE 2IeKTpryecKkoro 1o, [Ipuuuum cynepmosnnmm.
JIMHMM HANPSHKEHHOCTH 3JIEKTPUYECKOT0 I0JIs

4.1.6 PaGora cuit onekTpoctatudeckoro nosis. I[lorennuain. PaznocTs noTeHIHaIOR




4.1.7 [IpoBOAHNKY U AM5/IEKTPHKH B HOCTOSHHOM 3JIEKTPHYECKOM HoJe. JlHaTekTpudeckas
IIPOHHUIIAEMOCTh

4.1.8 Onekrpoemrocts. Konjiencatop. DIeKTpOeMKOCTh MIIOCKOT0 KOHIEHCATOPA. DHeprust
3apsKEHHOr0 KOHIeHCaTopa

4.1.9 Texmuyeckne ycTpolcTBa: 3MeKTPOCKOIL, HIEKTPOMET], AMEKTPOCTaTHUeCKAs 3alUTa,
3a3EMIICHUE SJIEKTPOIIPUOOPOB, KOHIEHCATOP, KCePOKC, CTPYHHBIH MPUHTED

4.1.10 [Ipakruueckue paboTer. M3MepeHue 3/IeKTPOEMKOCTH KOHIEHCATOPA

4.2 HOCTOAHHBIM DJIEKTPMYECKHM TOK. TOKU B PA3JIMYHBIX CPEJIAX

4.2.1 YCIIoBHS CYIIECTBOBAHHS TIOCTOSHHOIO IEKTPHYECKOr0 ToKa. MeTounuky Toka. CHla ToKa.
[TocTosHmbI TOK

422 Hampsxenne. 3akon Oma [t yyacTka Hemnu

4.2.3 DIIEKTPUYECKOE COIPOTHRICHHUE. Y IC/IbHOE COTPOTHRIICHHE BEIeCTBA

424 Iocnenosatesnbhoe, napanieapHOE, CMEMIAHHOE COE/IMHEHHE TPOBOIHHKOB

425 Pabora snexTpuueckoro toka. 3akon Jxoyns — Jlenna

4.2.6 MommHoeTh 3IEKTPHYECKOro ToKa

4.2.7 SIICKTpoABHKYIas cua (aanee — DJ[C) 1 BHyTpeHHEee COIPOTUBIICHHE HCTOUHHKA TOKA.
3axoH Oma juisl MOJHOI (3AMKHYTOH) SMEKTpHYecKoi nemu. KopoTkoe 3aMbIKamue

428 DJEKTPOHHAA IPOBOJIMMOCTE TBEPBIX METAIUIOB. 3aBHCHMOCTD COIIPOTHBIEHUS METATIOB OT
Temneparypbl. CBEpXIIPOBOIHMOCTD

4.2.9 OnexTpuyeckuii Tok B Bakyyme. CBOHCTBA 5MeKTPOHHBIX 1yYKOB




4.2.10 [lomynposonuky. CoOCTBEHHAs U IPUMeECHAs! IIPOBOIMMOCTD IOy IPOBOIHIKOB. CBOMCTBA
p-n nepexona. [lomynpoBoJHUKOBEIE IPHOOPEI

4211 DIeKTPHUECKHH TOK B DJIEKTPOJIMTAX. DICKTPOIUTHYECKAs IMCCONUALUSL. DICKTPOIIN3

4.2.12 DnekTpryeckuit Tok B razax. CaMOCTOSTEIbHBIN H HECAMOCTOSTENBHBIN paspsil. Pasmnunbie
THIIBI CAMOCTOSATENBHOTO paspsaa. Monnus. [lnazma

4.2.13 TexHuYecKHe yCTPOcTBA: aMIEPMETP, BOIBTMET], PEOCTAT, HCTOYHHKH TOKA,
3J1eKTpOHArpeBaTeIbHbIe IPUOOPEL, AMEKTPOOCBETUTE ILHEIE TPUOOPBI, TEPMOMETP
CONIPOTHBIICHHS, BAKYYMHBIH U0, TEPMHCTOPBL H (POTOPE3UCTOPDI, MOy IPOBOIHHKOBBIH
JIHO/I, TalTbBAHUKA

4.2.14 IpakTrueckue paboThl. M3yueHue cMelanHoro coemuenns pesuctopos. Msmepenne DJ1C
MCTOYHMKA TOKA M €r0 BHYTPEHHETO COIPOTUBIeHNUS. Habioaenue snexTposinsa

11 KJIACC

IIpoBepsieMble TPeDOBAHHSI K PE3yJIbTATAM 0CBOEHHSI 0CHOBHOII 00pa30BaTeILHOI IPOrPaMMbI

Koj1 nposepsieMoro pe3ysibTara

IIpoBepsieMble IIpe/IMETHbIE PE3YJIbTaThl OCBOEHH OCHOBHOH
00pa3oBaTeNbHOI IIPOrpaMMEI CPeHEro 001ero 00pasoBaHst

11.1 JIeMOHCTPHPOBATHL HA IPHMEPAX PONIL H MECTO QU3HKH B
(hOpMHPOBAHHH COBPEMEHHOM HAYYHOH KapTHHBI MHPA, B PA3BUTHH
COBPEMEHHOI TEXHUKH ¥ TEXHOJIOTHH, B IPAKTUYECKOH ACATETBHOCTH
JIHOJIEH, HEIOCTHOCTD ¥ eJIMHCTBO (PU3UUCCKOH KapTHHbI MHPa

11.2 YYHUTHIBATH FPAHHIBI IPHMEHEHHS H3YIEHHEIX (U3MIECKUX MOJIENICH!

TOUYEYHBIN SHBKTPH‘-ECKHﬁ 3aps/i, gJiepHas MOJIC/Ib aTOMa, HyKJIOHHad




MOJEJIb aTOMHOI'O sg1pa Ipu PCLICHHUH (bHBquCKHX 3aa4

Pacriosnasath usnueckue spnenus (IpoIeccs) 0 OOBICHITh UX HA
OCHOBE 3aKOHOB 3JIEKTPOJIMHAMHUKH U KBAHTOBOH (DH3MKH:
SJICKTPHYECKast MPOBOAUMOCTD, TEIIOBOE, CBETOBOE, XUMHUECKOE,
MarHWTHOE JICHCTBUSI TOKA, B3aMMOICHCTBHE MarHHTOR,
DJIEKTPOMArHUTHASI MHIYKLHUSL, JIEHCTBHE MATHUTHOTO TIOJIS Ha
MPOBOJIHHK € TOKOM H JBHIKYIIMHCS 3apsil, 3JIeKTPOMarHH THbIE
KOJIeOaHHs 1 BOJIHBL, TIPAMOJIMHEHHOE pacIpocTpaHeHte CBeTa,
OTpaKEHHE, IIPLJIOMIICHIE, HHTeP(epeHIHs, Tu(paKius U
NOJIIPU3AINA CBETA, IUCIIEPCHs CBETa, (POTONIEKTPHUECKHH 3 eKT
(boToaddexr), cBeTOBOE NABICHNE, BOSHHKHOBEHHE JTHHEHUATOTO
CIIEKTPa aTOMa BOIOPO/IA, ECTECTBEHHAS H HCKYCCTBEHHAS
PaZMOaKTHBHOCTh

11.4

OmucoiBaTh H3yUeHHBIE CBOICTBA BEMIECTRA (IICKTPHYECKHE,
MarfuTHBIE, ONTHYCCKHE, HICKTPUUECKYIO TPOBOJAUMOCTD PA3THYHBIX
CpeJ1) ¥ 3JIEKTPOMArHUTHBIE SBJICHHAS (IPOLECCHI), HCIOTb3Ysl
(hH3HYECKHIE BETMYMHBL: YJICKTPUUECKUI 3apsijl, CHIIA TOKA,
SJICKTPHYCCKOE HANPSIKCHHE, HIIEKTPHYECKOE COIPOTHBIICHHUE,
Pa3sHOCTE noTeHnuanos, JJ(C, paboTa Toka, HHIYKIHA MArHHTHOTO
1o, cunla Amiepa, cuna JIopenna, nHlyKTHBHOCTD KATYIIKH, SHEPIHs
QICKTPHYECKOTO MU MArHUTHOTO M0JIEH, EPHOJ U 4acTOTa KoNeOaHHi B
KOJIeOaTeNIbHOM KOHTYPe, 3apsijl M CHJla TOKa B MPOIecce
TAPMOHHYECKHUX JICKTPOMArHUTHBIX KOTeOaHuii, (hoKycHOe
PaceTosHHE M ONTHYECKAS CHJIA JIMH3BL; IIPH ONUCAHHE IPABHIILHO
TPAKTOBATH (DH3HYECKHIT CMEBICI MCTONB3YEMbIX BEJIHUNH, HX
0003HAYEHHS U €IMHHIIBL, YKa3bIBaTh (JOPMYIIbI, CBI3BIBAIOMIHE
JaHHYO GU3HIECKYIO BEHYUHY C APYTHMH BeTHYNHAMHE




OnuchIBATE H3YUCHHBIC KBAHTOBBIE SIBIICHHS. H IIPOLIECCHI, HCIOJIB3Ys
(pU3HUCCKHE BEJIMYMHBL: CKOPOCTE SMEKTPOMArHATHBIX BOJIH, IJIHHA
BOJIHBI M 94aCTOTA CBETA, YHEPIUsl ¥ UMITYJILC (POTOHA, EPUO/L
nojaypacraja, SHEprus CBsA3H aTOMHBIX SICP, ITPpH OIMUCaHHuH
IPABUJIBHO TPAKTOBATH (PM3MUYECCKUIT CMBICI HCIIOJIB3YEMBIX BETHUHH,
X 0003HAYEHHS ¥ €IUHUIIBL; YKA3bIBATE (POPMYJIBI, CBSA3BIBAIOIIHE
JIAHHYEO (PM3HYSCKYIO BEIMUUHY C IPYTUMHU BEJIMYMHAMH, BEIYHCIISTH
3HAYCHHUE (PU3NYECKOH BEIIMUUHBI

11.6

AHaIM3HpOBaATh (PU3HUECKHEe IPOIECCH] U SABJIEHMA, HCIIOIb3Y
(Gu3MYeCKHE 3aKOHBI ¥ IPUHIUIIBL 3aK0H OMa, 3aKOHbI
TIOCJIENI0BATENILHOTO U [TAPAJIELHOTO COeIMHEHHUSI IIPOBOHUKOB,
3akoH Jxoyst — JIeHna, 3aKoH 2J1eKTpOMarHUTHOM MH/IYKIIHH, 3aKOH
IPAMOJIMHEHHOT'O PACTIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAKEHHS CBETA,
3aKOHBI IIPEJIOMIICHHS CBETA, YpaBHEHHE DHHINTEHHA 171
doroaddeKra, 3aKOH COXPAHEHHS SHEPIUH, 3aKOH COXPAHCHH
HMITYJIbCa, 3aKOH COXPaHECHMsI DJICKTPUYCCKOTO 3apsjia, 3aK0H
COXpaHEHHs MacCOBOI'0 YHCIIA, HOCTyIaThl bopa, 3aKoH
paaHoaKTHBHOTO paciiajia; Py 3TOM pa3anyarh CJIOBECHYIO
(OPMYIMPOBKY 3aKOHA, €r0 MareMaTHIeCKOe BEIPAKEHUE U YCIIOBHS
(rpaubl, 0071aCTH) TPUMEHUMOCTH

11.7

OrmpenensiTh HaNpapJeHHe BEKTOPa HHAYKIIHH MarHUTHOTO MOJISk
MIPOBOJIHUKA C TOKOM, CHJIbl AMIlepa U cHiiel Jlopenia

11:8

CTpOHUTE M OIUCKHIBATHL H300paKeHHe, CO3IaBAEMOE IOCKHUM 3CPKaIOM,
TOHKOH JIMH30H

11.9

Brmonusats OKCIICPHMECHTEI ITO MCCIICTOBaHHIO (1)H3H’-ICCKHX SIBICHUN W
TMPOIECCOB C HCIIOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX H3M€p€HHﬁ; 1npu




sToM (GOpPMYIHPOBATh MpodiieMy (3a1a4y) ¥ TUIoTe3y yueOHoro
9KCIIEPHMEHTA, COOMPATh YCTAHOBKY U3 IPEAJIOKEHHOIO
00Oopy/TOBaHHsL, IIPOBOIUTE OIBIT H (POPMYIHMPOBATEH BHIBOJIBI

11.10

OCyIIECTBIATH IIPSIMbIE M KOCBEHHBIEC H3MEPEHHs (PU3HYECKHX
BEJIMYMH; IIPU 3TOM BHIOHPATH ONTHMAIBHBIH CIIOCO0 M3MEPEHHs U
HCIIONB30BaTh W3BECTHBIE METO/IbI OLICHKH MOTPENTHOCTENR H3MEPEHUH

11.11

HccenenoBars 3aBUCUMOCTH (PU3UUECKUX BEIMYHH C HCIOTH30BAHHEM
MPSMBIX M3MEPEHHH; TIPH TOM KOHCTPYHPOBATh yCTaHOBKY,
(UKCHPOBATh PE3YNIHTATHI OTYYCHHOH 3aBUCUMOCTH (PH3HUECKHUX
BEJIMYHH B BHJIE TaOIUI] B IPpaUKOB, JIe1aTh BBIBO/IbI [10 pe3yIbTaTaM
HCCIIE/IOBAHMS

11.12

Cobmonars npasuia 6e3011aCHOTO Tpy/a MpH IPOBEIECHNUN
HCCIeI0BaHUE B paMKax yueOHOro 3KCIepUMEHTa, yueOHo
UCCIICIOBATEIBCKON U ITPOESKTHOM JIeATEILHOCTH ¢ HCIIOIb30BAHHEM
HU3MEPHTENBHBIX YCTPOHCTB 1 1ab0paTopHOro 000py10BaHHs

1115

PemaTh pacyeTHbIE 33/1a41 C SBHO 3a/IaHHONH (M3UYECKONH MOJIEIBIO,
UCITONB3YSA (PH3UYSCKHE 3aKOHBI M IIPUHIIMIIBI; HA OCHOBE aHaIn3a
YCIOBHS 3312494 BLIOUPAThH (PU3UUYECKYIO MOJIETb, BEIACTIATE
dusnyeckue BeaUUMHLL 1 GOPMYIIbI, HEOOXOAMMBIE JUIS €€ PELICHHS,
IIPOBOJIMTE PACUeThl H OIICHUBATH PEAIbHOCTD ITOJyYECHHOTO 3HAUCHUS
(bu3UUECKOM BeJIMUHHBI

11.14

PemraTh Ka4ecTBEHHLIC 3a/1aUH: BHICTPAHBATh JIOIHYCCKH
HENPOTHBOPCUHBYIO IICTIOUKY PACCYK/IEHHI ¢ OIIOPOH Ha H3yUeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIECHUS




11.15

Hcnob30BaTh MPU PEIIEHHUH Y4eOHBIX 3a/a4 COBPEMEHHBIC
UH(pOPMAITHOHHBIE TEXHOJIOIHH JUIs TIOHCKA, CTPYKTYPHPOBAHHS,
HHTEPIPETAINH U TIPEJICTABICHHs YUeOHOH ¥ HAyYHO-TIONY I PHOH
UH(OPMAIHH, OTYYEHHOH U3 pa3IMYHbIX HCTOYHHKOB, KPUTHICCKH
AHAIIM3UPOBATH 10JY4aeMYI0 HHPOPMALHIO

11.16

OOBSICHATH IIPUHIAIILI AEHCTBUS MALTHH, npruOOPOB U TEXHUYECKUX
YCTPOMCTB; pasinyaTh yCIOBHUs UX 0e30MmacHOro UCHOJIL30BAHUS B
MOBCEIHEBHOH KHU3HH

11zl

[IpHBOANTH IPUMEPBI BKJIAa POCCHHUCKUX M 3apyOEKHBIX yUeHBIX
(M3HKOB B pa3BUTHE HAYKHU, B OOBACHEHHE MPOLECCOB OKPYKAIOLICTO
MHpa, B Pa3BUTHE TeXHHUKH U TEXHOIOTHH

11.18

Hcmons30BaTh TEOPETHUECKHE 3HAHKA 10 d)HéHKe B [IOBCEHEBHOI
JKU3HM JUTs o0ecricucHUsI 6e301acHOCTH MPH 00paIeHHy ¢ IpHOopaMu
U TEXHUUYECKHUMH YCTPOHCTRAMM, JIUIsl COXPAHEHHS! 3/I0POBLS 1
cOOII0OAEHHS HOPM 9KOJIOTHYECKOT0 MOBEJICHUS B OKPYIKAIOIIEH cpesie

11.19

PaoTarh B IpyIIie ¢ BHITOJIHEHUEM PA3IHYHBIX COLMAIBHBIX POJICH,
IUIAaHHPOBATh PaboTy IPYIIBI, PALMOHAILHO PaCcpe/Ie/saTh
0053aHHOCTH M TUIAHKPOBATH JIESTEIBHOCTD B HECTAH IAPTHBIX
CHUTYaIHUsIX, a7eKBaTHO OLEHHBATH BKJIA/l K&XKIOTO H3 YUaCTHHKOB
IPYIIBL B peIIeHHe PaccMaTpUBaeMOi poOIeMbl

IIporepsieMbIe 31eMEHThI COAEPKAHUSA

Kon pasznena

Koj1 mpoBepseMoro 3j1eMenTa [TpoBepsieMble IEMEHTHI CONEPIKAHUS




DJIEKTPOJMHAMMKA

MAT'HMTHOE ITOJIE. DJIEKTPOMAT'HUTHA S MTHAYKIMS

MAT'HUTHOE IIOJIE. DJIEKTPOMAI'HUTHAS MHAYKIMA

431 | IocTognmnnie MaruuThl. B3aumoaelicTeue
[IOCTOSIHHBIX MarHUTOB

4.3.2 MarnutHoe 1osie. Bektop MarHuTHOR
uHaykau. [lpunmun cyneprnosunmu. JInaun
MarHuTHOM unaykiuu. Kaptuna nunuit
MarHuTHON MHIYKITHH OIS TOCTOSHHBIX
MarHUTOB

4.3.3 MarautHoe mosie NpoBOHHKA C TOKOM.
KapTtuna muHuM Moas JUIMHHOTO IPSIMOTO
MIPOBOJIHUKA M 3aMKHYTOTO KOJIBIICBOTO
MIPOBOIHHKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoeiicTBie MPOBOHUKOB €

TOKOM
434 Cuna Amnepa, ee MO/IyJIb U HallpaBJIeHUE
4.3.5 Cuna Jlopenna, ec MOJYIIb M HallpaBJICHHE.

JIBsKeHMe 3apsKeHHOH YacTHILB B
OJTHOPOJIHOM MarHWTHOM noJie. Pabora cuiib
Jlopenua

4.3.6 SIBieHUE 371eKTPOMArHUTHOH UHAYKIIMH




4.3.7 IToTox BeKTOpa MarHUTHOM MH/TYKIIUU

438 DJ1C HHAYKIAH. 3aKOH IEKTPOMArHUTHOH
uHaykuuu Papajest

439 Buxpesoe anexrpudeckoe mose. DIC
HHIYKIIHK B TPOBOJHUKE, JIBHIKYIIEMCS
[OCTYIIATeLHO B OAHOPOAHOM MAarHHTHOM
none

4.3.10 ITpasuiio Jlenia

43.11 WHAYKTHBHOCTD. SIBJI€HHE CaMOMH/IYKIIUH.
3J1C caMOUHYKITHH

43.12 DHeprust MAarHUTHOTO NOJIs KaTYIIKH ¢ TOKOM

4.3.13 DIEKTPOMArHUTHOE TI0JI€

4.3.14 TexHuueckue ycTpoHCTBa: MOCTOSHHbBIC
MAarHHTHI, JIeKTPOMAarHUThI,
JIEKTPOJIBUraTElb, YCKOPHTEIH
JIEMEHTAPHBIX YaCTHL, HHAYKIIHOHHAS IIEUb

4.3.15 IIpaktiyeckue paboTel M3yuenue

MArHHUTHOTO TOJIS KATYIIKH ¢ TOKOM.
WccreoBanne JeicTBHS TOCTOSHHOTO
MarguTa Ha pamky ¢ TokoM. MccenenoBanue
SBJICHHA DJIEKTPOMArHUTHOH HHJIYKIIHH

KOJIEBAHMA Y BOJIHBL




5.1.1

Dl

T TR A TS
Sl MEXAHWYECKHUE 1 SJEKTPOMAI'HUTHBIE KOJIEBAHWA
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KonebarenpHas cucreMa. CR0OOIHBIE
xoneOanus. [ 'apMOHHUECKHE KonebaHus.
[Tepuoj, 4acToTa, AMILIATY A 1 ¢aza
xosiebaHui

-

(R —
[IpyKUHHBIA MasTHHK. MaTteMaTHIeCKHH
MAasITHUK

VpaBHeHHE rapMOHHUECKHX KoseOanuit.
KuHeMaTH4eckoe W JINHAMUUECKOe OMMCAHHE
KoJeOaTeIbHOrO JABM/KCHHA

[TpeBpatlieHie SHEPIHi [IPH [apMOHIHICCKIX
xonebanusax. CBsi3b aMIIUTY/Ib] koneOanui
HCXOJIHOM BEMUUHEI ¢ aMILIATY/IaMH
xoaebanuii ee CKOPOCTH H YCKOPCHHA

KonebarenbHblii KOHTYP. CBOOOIHBIE
3JEKTPOMATHATHBIE KojeOanks B HCILHOM
KoneGaTeTbHOM KOHTYpE. AHATIOTHS MEKILY
MEXAHUYECKUMH H JIEKTPOMATHHTHBIMH
xonebanmsivu. dopmyna Tomcona

3aK0H COXpaHCHHs DHEPTUHM B H/ICATTEHOM
K0J1eDaTeIbHOM KOHTYPE

BBIHYKI€HHBIE MEXAHHUCCKIEC KoJie0aHus.
Pesonanc. Pe3oHancHast KpHBas.

BBIHY)K,[LGHHBIG BHGKTpOMEIIHHTHBIe




.

5.1.10

Srdial:l

5. 1.1

S |

.

MEXAHUYECKHWE 1 SIEKTPOMALHUTHBIE BOJIHBI

-
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xoneDaHns.

[lepeMeHHBIH TOK. CHHYCOH/IaTbHBIH
TIepEeMEHHBII TOK.

]

MoOIIHOCTh IEPEMEHHOTO TOKA. AMILTUTY/IHOE
W JefiCTRYIONIEE 3HAUCHHE CHIIBL TOKA 1
HanpsOKEHU

-

Tpancopmarop. [1pou3BoACTBO, nepenada u
notpedeHne SIEKTPUUECKON SHEPTHH.
IKOJIOTHUECKHE PHCKH [IPH IPOH3BOJICTBEE.
MEKTPHUECKOM SHEPTHH. KyneTypa
HCITOIB30BAHUS AICKTPOIHEPTHH B
[IOBCE/IHEBHOM MKU3HH

-
TexHHUeCKHe YCTPOHCTBRA: ceitcmorpad,
sneKTpuquKHﬁ 3BOHOK, IMHUH

ayeKTponepenay

[IpaxTuyeckne padoTEL. MccnenoBanue
JABMCHMOCTH TIEpHOJIa MATIbIX KojieOaHui
rpy3a Ha HUTH OT JUIMHBI HITH H MACChI rpysa.
Hccne ioBasie NepeMeHHoro Toka B eIt 13
HoCIe0BaTeIbHO COE/TMHEHHBIX
KOH/IEHCATOPA, KaTyLIKH U pesucTopa

MexaHHueCKre BOJIHBI, YCIOBHAS
pacnpocrpasenus. I1epruoz. CKopocCTh




pacrnpocTpaHeHust 1 1TMHA BOJHBL.

__,Ii_r—,r—‘iif‘i—

HOHepC‘-IHBI(:‘ H HpOILOHbHI:-Ie BOJIHBIL

- ]
J2. Unrepdepenuus 1 AuppaKius MeEXaHHUYECKHX
BOJIH
e
o ' 3ByK. CKOPOCTE 3BYKA. ['poMKOCTH 3BYKA.

Bricorta ToHa. TemMOp 3ByKa

524 DIeKTPOMAarHMTHEBIE BOTHBL. VYeoBud
M3JTy4EHHsT SIEKTPOMATHUTHBIX BOITH.
BzauMHas OpHEHTAIMsI BEKTOPOB E.Bus
3IEeKTPOMArHUTHOM BOJIHE B BAKYYME

\

3 CBoiicTBa NIEKTPOMAr HUTHBIX BOJIH:
oTpaXkenue, MPeIOMICHHE, MOISIPHU3AIIL,
jpaKiys, HHTEP(EepeHImsL. CkopocCThb
5IEKTPOMArHUTHBIX BOJIH

52.6 [1Ixana 2IeKTpOMArHMTHBIX BOJTH.
[TprMeHeHHE dJIeKTPOMArHHTHBIX BOJIH B
TEXHUKE U OBITY

5.2.7 [[pUHLHIBI PAIHOCBSA3H H TeJIeBHICHU.
PagrosioKalus. JIEKTpoOMariuTHOC
sarps3HCHAE OKPYIKatoIIeH Cpeibl

5.2.8 TexHHUECKHe YCTPOHCTBA: MY3bIKAJIbHBIE

MHCTPYMEHTHI, YTbTPa3ByKOBAs IUArHOCTHKA B
TexHHUKE ¥ MeIMIMHE, paaap, paHonpHeMHUK,
TeseBH30p, aHTeHHa, TenedoH, CBY-neub




— ]

OITTUKA
53.1 ITpsMOTHHEHHOE pacmpocTpaHEeHHEe CBCTa B

oHOpOHOM cpejte. JIyd cBeta

S Orpaxemne cBeTa. 3aKOHbI OTPAKCHHA CBETA.
[TocTpoenue {300 pakKeHni B MIIOCKOM 3¢pKame

50D [IpesnomMieHue CBeTa. 3aKOHBI PETOMIICHHS

cpeTa. AGCOMIOTHBIHM TMOKa3aTe/b

Hpe.]'IOMJ'[eHI/ISE

. ]
534 [losiHOE BHYTpEHHEE OTPAKCHHUE. [IpeienbHblit

yroj TIOJIHOI'O BH}’TpBHHGTO OTpaKeHHA

5.0.3 Jlucniepeust CBETA. C10KHBIH cocTan 0eoro
cpera. Llger

300 CoOHparoLIie U paccenBAFOIINE JIMH3bI.
Tonkas nun3a. QOKycHOE PACCTOSHHC H
OITHUECKAS CHIa TOHKOI 1H3bL [JoCTpOCHHE
H300pakeHHi B COOMPAIOIIHX H
paccenBarOIUX JTMH3AX. dopMyJia TOHKO#
MH3BL. Y BeIHYeHHE, aBacMOoc JIMH30H

0 T TIpeelbl IPUMCHIMOCTH reOMeTPUUECKOM
OITUKH

5.3.8 WurephepeHiius CBeTa. KorepentHble
HCTOYHHKH. Y CIOBHS HAOIOACHUS
MaKCHMYMOB H MUHUMYMOB B

pHTephEPEHINOHHO KapTHHE OT JIBYX




CHH(b A3HBIX KOTE€pPeHTH bIX UCTOUYHHUKOB
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]
5.0 Jlngpaxius ceera. JnpakitHoHHast perueTKa.
VeioBHe HAOIONEHNs TTIaBHBIX MAKCUMYMOB
MpY NaJIeHiH MOHOXPOMATHIECKOTO CBETA Ha
T PAKITHOHHYIO PEIICTKY

-

8. 0:10 Ionspu3alus CBETa

5.3.11 TexHuuecKHe yeTpoicTBa: 0UKH, JIyla,
¢oToannapar, IIPOEKI[MOHHBIN arapar,
MUKPOCKOIL, TEIECKOII, BOTIOKOHHAS OTTHKA,
jupaKkIMOHHAS PEIIETKa, MOTAPOUI

5.5 [IpakTuyeckne padoThL. M3mepeHue
nokazaTelis npetomieHus. Fcene10Bane
CBOMCTB N300pKEHHUH B IMH3AX. Habmoienue

JIACHICpCHA cBCTa

I I

- _
6 SJIEMEHTBI CITELIUAJIBHON TEOPHMU OTHOCUTEJIBHOCTH
0.1 "paHuIibl TPUMEHHMOCTH KIacCUIeCKOH

MexaHukh. TlocTynarbl TCOPHH
OTHOCHTEILHOCTH: MHBAPHAHTHOCTH MOZLYJI
CKOPOCTH CBETa B BAKYyMC, TIPUHLIHATL
OTHOCHTEIHHOCTH DHHINTEHHA

_;_)______f_’————__t___ﬁ___g—————é

6.2 OTHOCHTEIBHOCTh OJTHOBPEMCHHOCTH.
3ame UICHHE BPEMCHU | COKPAICHHE UTHHDT

]

6.3 DHeprus U UMIyJbe cBOOOIHOM YaCTUILBI

L_ﬁ___,_—‘——-[___r_ﬁ_rt_————f__ﬁf_f____;_,‘—



6.4

CBsI3b Macchl ¢ 3Heprﬁeﬁ H UMITYJIBCOM
CBOOOJHON YacTHUIIbI. DHEPrUs OKOs
cBOOOJHOH YaCTHIIBI

KBAHTOBAS ©OU3UKA

|

AJIEMEHTBI KBAHTOBOM OIITUKH

Padd

@otonbl. Popmyna [1nanka cBA3U SHEPrun
(hoTOHA € €ro 4acTOTOH. DHEPTHs U UMITYJIbC
(orona

Tl

OtkpbITHE W Hece10Banie GoTodhdekra.
Omnpitet A.I'. CTostleTora. 3aKOHBI
doToaddekra

VpapHenue DitHinTelina uis porosppexra.
«Kpachas rpanuna» dorosddexra

Jlanenue ceera. OuwiTel [1.H. JleGenera

XuMuyeckoe JNieHCTBHE CBETA

Texuuueckue ycrpoifcrpa: (pOTOMIEMEHT,
oTonarynk, conreunas Garapes, CRETOIHOJT

7.2

CTPOEHHUE ATOMA

D]

Moyiens aroma Tomcona. OnbiTel Pesepdopna
IO HCCIIENIOBAHHWKO CTPOCHHA aTOMA.
[InanerapHas Mo/ens aToMa




1

Iloctynate! bopa. M3nydyeHne 1 nornomeHue
(OTOHOB IIPH MEpexo/ie aTOMa ¢ OJTHOTO
YPOBHS SHEPIUM Ha JAPyroi. BUAbI cIEKTPoOB.
CrexTp ypoBHEH 5HEprdd aToMa BOAOpOa

7.2.3

Bonuosble cBoiicTBa uactull. Bosnsl ge
bpoiing. Kopnycky/1spHO-BOITHOBOH 1y allu3M.
Judpakiust 2MeKTPOHOB Ha KPUCTAILIAX

CHOHTaHHOE U BBIHYKJIEHHOE U3ITYyYECHHE.
YeTpoicTBO M IPpHHIMI paboThI 1a3epa

7.2.5

Texnuyeckue ycTpolcTBa: ClIEKTPaIbHBIN
aHalu3 (CIeKTPOCKOI), Jlazep, KBAHTOBBIN
KOMIILIOTEP

7.2.6

[Tpaktuyeckue padorsl. Habmronenue
JIMHEMYATOr O CIeKTpa

7%

ATOMHOE $IJIPO

MeToabl HaOMIOICHUS U PETHCTPALIUU
9JIEMEHTAPHBIX YaCTHIL

7:3.2

OTKpBITHE PAIHOAKTUBHOCTH. ONBITHI
Pesepdopaa o onpejeicHHIo cocTaBa
PaiMoakTUBHOTO M3ny4deHus. CBolicTBa
anb(a-, Oera-, ramma-u3iydeHus. Binsanue
paainoaKTHBHOCTH Ha YKUBBIC OPTraHH3MblL

3.3

OTkpeITHE TpoTOHA U HelTpoHa. Hykinonnas
Mozens sapa ['eitsendepra — MBanenko. 3apsin




sapa. MaccoBoe uncio sjpa. M3orormsr

Anbda-pacra/i. DIeKTPOHHBII U NO3UTPOHHBIH
Oeta pacnan. ['amma-usiydenue. 3aKoH
pPaMOaKTHBHOIO pacnaja

DHEPrus CBsi3H HYKJIOHOB B sipe. SnepHbie
cunbl. Jlegekt Macenl sapa

Slnepuble peakiuu. [lenenue u CUHTES A71€p

fraRg)

Slnepuslii peaktop. TepMosaepHbIH CHHTE3.
[TpoGIeMBI U TIEpCTIEKTHBBI SACPHOI
IHEPreTHKH. DKOJIOTHYECKHE ACTICKThI
SIICPHOM SHEPIeTHKH

DrieMenTapHble YacTHIbl. OTKPBITHE
noszuTpona. MyHnaMeHTallbHbIE
B3aUMO/JICHCTBHS

Texnuyeckue VCTPORHCTBA: JO3HMETP, Kamepa
Buibcona, syiepHblii peakTop, aromMHas 0oMba

[TpaxTrueckne padotel. Mcenenopanne TpeKoB
yacTHIl (110 TOTOBBIM (hoTOrpagHsim)

DJIEMEHTBI A

CTPODU3UKHU

8.1

Bun 3e3nHoro Heba. Co3pe3nus, spKue
3BEe3/IbL, IUTAHETHI, HX BUJIMMOE JIBUKEHHE

8.2

Conneunas cucteMa. [LmaneTsr 3eMHOM




rpynmel. [ [TaneTb-ruranTel U UX CITy THHKH,
KapJIMKOBEIE MIaHeThl. Manbie Tena
ConHe4yHoH cucTeMBbl

Connue, potocepa u atmochepa. ConHeunast
AKTUBHOCTD

8.4

Merounuk sneprun ColHIA U 3BE3]1

8.5

3B63,£[I)I. HUX OCHOBHEIC XapaKTepHCTHKI/II
Macca, CBeTUMOCTE, paJuyc, TeEMIIeparypa, ux
B3aMMOCBS3b. ﬂHanaMMEl ((CHGKTpEUTBHBIﬁ
KJIaCC — CBECTHUMOCTB». 3B63I[BI IaBHOH
IIOCIIC10BATCIIBHOCTH. 3aBHCUMOCTD «Macca —
CBCTUMOCTLY JIJIS 3BE3/1 [NTaBHOMN
MOCTIEI0BATEILIOCTH

8.6

BryTtpennee ctpoeHue 3Be31. CoBpeMeHHBIE
IIPEJICTABICHHUS O IPOUCXOKICHUH U
sBontonnu CollHIA ¥ 3Be3/. JTallbl XKU3HU
3Be3]

8.l

Mneunstit [TyTe — Hamma ['amakTuxa.
CniipanbHas cTpykrypa ['anaktuku,
pacipe/ieicHue 3Be3/l, Ta3a U ITBLIH.

Tlonoxenne n nemxenue CoHIA B

I"anaktuke. [Tnockas u chepudeckas
HOJICHCTEMBI [ allak THKH

8.8

Tume! ranakTik. PagporalakTHKH U KBa3aphl.
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