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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypOBHS Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3padOTaHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHUU K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHONM NporpamMmbl, mpenacraBieHHbIXx B PI'OC
COO, a Takxe c yudéroMm (enepanbHOM paboueld mMporpaMmbl BOCHUTAHUS U
KOHIICTIUN TIpenojaBaHus yudeOHoro mpeamera «dusuka» B 00pa3oBaTEIbHBIX
opranuzanusax Poccutickoit deaeparuu, peaqnu3yronux OCHOBHbIE 00pa30BaTeIbHbIC
IPOrpaMMBl.

Copepxanue mporpaMMbl 1o (U3MKE HamnpaBleHO Ha (QOpMUPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHbI Mupa oOyuatomuxcs 10—11 knaccoB npu o0yueHuun
ux ¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO IMOAXOAA.
[Iporpamma o ¢usuke coorBetcTByeT TpeboBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METalpeJAMETHBIM pe3ysibTaTaM OOYyYEeHHS, a TaKXkKe
YUHUTHIBAET HEOOXOJMMOCTh peaU3alldh MEXIPEAMETHBIX CBs3ed (QU3NKU ¢
€CTEeCTBCHHO-HAYUHBIMU YUYEOHBIMU TIpeMeTaMHu. B Hell ompenensroTcss OCHOBHBIC
e M3ydeHUs: GU3MKU Ha YPOBHE CpPEJHEro oO0Iiero oopa3oBaHusl, MIAHUPYEMbIe
pe3yabTaThl OCBOCHUS Kypca (DU3UKH: JTUYHOCTHBIC, METAlPEeAMETHBIC, TIPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

e IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (Ppu3umku Ha 0a30BOM YpPOBHE, B

TOM YHCJIe PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepkaHue yueOHoro npeaMera «Du3nkay 1mo rogaMm o0y4eHus.

du3rka Kak Hayka o Hanbosee oOIIMX 3aKOHaX MPUPO/IbI, BBICTYIAsl B KAYECTBE
y4eOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHUH 00
okpyxaroreM wmupe. IlkonpHBI Kypc OGH3MKH — CHUCTEMOOOpA3yIOMUNA IS
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TTOCKOJIbKY (hU3MYECKUE 3aKOHBI JIeKAT
B OCHOBE MPOIECCOB U SBJICHUH, M3y4aeMbIX XUMHUEH, OuoJorueH, (u3mdecKon
reorpadueit u actpoHomMuei. Mcrmonb30BaHue M aKTUBHOE NMPUMEHEHUE (U3UICCKHUX
3HAHUHA OMpeAeNseT XapakTep W pa3BUTHE DPA3HOOOPAa3HBIX TEXHOJIOTHH B cdepe
SHEPIreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IMOJYYEHUS HOBBIX MATEPHUANIOB C
3aJlaHHBIMU CBOMCTBaMH W JApyrux. M3ydenue (pU3MKu BHOCUT OCHOBHOW BKJIAJ B
dbopMHUpOBaHME  €CTECTBEHHO-HAYYHOW  KapTUHBI MHUpa  OOydYaromimxcs, B
dbopMupOoBaHUE YMEHUM MPUMEHSATH HAYYHBIM METOJ IMO3HAHUS TPU BHITIOJHEHUU
MMH YYEOHBIX UCCIEOBAHUM.

B ocHOBY Kypca (u3MKH U1 yPOBHS CPEAHEro o0Iero o0pa3oBaHusl MOJI0KEH
pAI Uael, KOTOpble MOYKHO PAaCCMATPUBAThH KaK MIPUHIHUIIBI €r0 MOCTPOCHUSI.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW Kype SBISETCS JIOTHUECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepHhall U3 BCEX Pa3/esioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B CcOOTBETCTBMM C HEW Marepuan Kypca (QU3MKH
o0ObeMHEH BOKpPYr (¢u3nueckux Teopuil. Benymwmm B Kypce  sBisieTcs
dopMupoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECTBE U
ToJIe.

Hoes ecymanumapusayuu. EE peanuzanus mpeanoiiaraetT MUCIOJIb30BaHNUE
TYMaHUTApHOTO TOTEeHIMaNa (PU3UYECKOW HAyKH, OCMBICICHHUE CBSI3M DPa3BUTHUS
¢u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MEPOBO33PEHUECKUMHU, HPABCTBEHHBIMU 1
HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuknaonoii nanpasnennocmu. Kypc hu3uku npeamnogaract 3HakOMCTBO €
IMIUPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTHMUYECKUX TIPUIOKEHUH HM3yUdeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonoecusayuu  peamusyeTcss TOCPEICTBOM  BBEICHHUS  DIIEMEHTOB
COJIEpKaHUsl, MOCBSIMIEHHBIX YKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPHIE
CBSI3aHBI C PAa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKKe OOCYXKICHHUS TpobdiieM
PaIMOHABHOTO TIPUPOIOTIONH30BAHMS M SKOJIOTHUECKO 0€30MacHOCTH.

Crep>KHEBBIMH JJIEMEHTaMH Kypca (M3MKHM Ha YypOBHE CPEIHETO O0OIIero
o0pa3oBaHHs SBISIIOTCS (U3MYECKUE TeopuH (POpMHUpOBAHUE MPEICTABICHUN O
CTPYKTYpe MOCTPOCHHS (U3NUYECKON TEOpPUH, POiH (yHIaMEHTAIBHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEJCTaBICHUSX O MPHUPOE, TpaHUIaX MPUMEHUMOCTH
TEOpUH, JJI ONMCAHUSI €CTECTBEHHO-HAYUHBIX SBJIICHUI U MPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN MOJAX0J B Kypce (DU3UKH peanu3yeTcs Mpexkie
BCEro 3a CYET OpraHu3allyi SKCIEPUMEHTAIBHOMN JIeATeTbHOCTH o0yyatomuxcs. Jms
0a30BOro ypoBHs Kypca (U3MKA — 3TO HCIOJB30BAHHE CHUCTEMBbI (POHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JaOOPATOPHBIX padOT, KOTOPHIE B MpOrpamme
no ¢u3uke OOBEIMHEHBI B OOIIMI CIHCOK YYEHWUYECKHX IPAKTHUYECKUX pPabdoT.
Boigenenne B yKa3aHHOM TIepedyHE JA0OpATOPHBIX paldOT, MPOBOAUMBIX IS
KOHTPOJISI M OLIEHKH, OCYIIECTBISETCS YYaCTHHKaMHU 0Opa30BaTEIbLHOTO MpoIecca
UCXOJIs1 U3 OCOOCHHOCTEH TIIaHUPOBAaHUS M OCHAIIeHUS kabunera ¢pusuku. [Ipu aTom
o0ecnieurBaeTcsi OBJAJEHUE OOYYAIOUIMMUCS YMEHHUSMU MPOBOAUTH KOCBEHHBIE
U3MEPEHMsI, HCCIEIOBaHMUS 3aBUCHUMOCTEH (PU3MYECKHX BEIMYMH M MOCTAaHOBKY
OTIBITOB IO NMPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonbuioe BHUMaHUE ynemsieTcsl PELIEHUIO0 pacYETHBIX M KayeCTBEHHBIX 3ajady.
[Tpu sTOM Ans pacu€THBIX 3aa4 MPUOPUTETOM SIBIISIFOTCS 3aJa4M C SIBHO 3aJaHHOMN
¢u3nyeckold MOJENbIO, TO3BOJSIONIME TMPUMEHSTh HW3YYEHHbIE 3aKOHBI |
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjiena Kypca, TaKk W HHTETpUPYS 3HAHUS U3
pasHbIX pa3aenoB. [ KauyecTBEHHBIX 3aJad NMPUOPUTETOM SIBISAIOTCA 33JaHUSA HA
O00BsICHEHHE MPOTEKAHUS (PU3NUECKHUX SBICHUN U MPOLECCOB B OKPYKAIOIIEH KU3HHU,
TpeOyrommue  BbIOOpa  (U3UYECKONW  MOJENU  JJIs1  CHUTyallud  IPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.



B cootBercTBUM ¢ TpeboBanusimu @I'OC COO k MaTrepHalbHO-TEXHUYECKOMY
oOecrieyeHuto ydeOHOro mporecca 0a3oBbId ypOBEHb Kypca (PU3MKH Ha YypOBHE
cpeaHero oOmiero oOpa3oBaHUsl JOKEH H3ydaThCsl B YCIOBHSX MPEAMETHOTO
kaOuHeTra (QU3UKK WIM B YCJIOBHSX HHTETPUPOBAHHOIO KaOWHETa NPEIMETOB
€CTEeCTBEHHO-HAYYHOro Iukja. B kaOuHeTe (U3MKU JOIKHO OBITH HEOOXOIMMOE
nabopaTopHOoe 000pYJOBaHUE JIJISl BHIMOJIHEHUS YKAa3aHHBIX B IPOrpaMMe Mo (pusuke
YUYEHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE 000pYAOBAHHE.

JleMoHcTpanmoHHoe  oOopynoBaHue (GOpPMHUPYETCSI B COOTBETCTBUHM  C
OPUHIMIIOM  MHUHHUMAJIbHOW  JOCTAaTOYHOCTH W OOECIEeYMBaeT MOCTAHOBKY
NEepeYNCIEeHHBIX B TporpaMMe 10 (H3HKE KIIOYEBBIX JIEMOHCTpAIUil s
UCCIICJIOBAHUS  HM3y4aeMbIX  SBJICHHUA W TPOIECCOB,  OMIUPHUYECKUX U
GyHIaMEHTaTBHBIX 3aKOHOB, UX TEXHHYECKHUX MPUMEHEHUH.

JlaGopatopHoe 00opynoOBaHHE JUIsI YYEHHYECKHMX TMPAKTHUECKUX padboT
dopMupyeTrcsi B BHJIE TEMaTUYECKUX KOMIUIEKTOB M OOECHedMBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOywatomuxcs. TeMmarnyeckue KOMILJIEKTHI
nabopaTopHOro 00OpYIOBaHUS JIOJDKHBI OBITh TOCTPOEHBI Ha KOMILJIEKCHOM
UCTIOJh30BAaHUH AHAJIOTOBBIX W HU(POBBIX TPUOOPOB, a TaKKE KOMITHIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE IIUPPOBBIX J1abOpaToOpHil.

OCHOBHBIMHM LIETISIMUA U3y4eHUS PU3UKH B 001IeEM 00pa30BaHUU SABIISAIOTCS:

e (QopmupoBaHue uHTEpeca M CTPEMJICHHS OOyYarolmMxcs K HaydYHOMY
U3YYCHHUIO TMPUPOJBI, Pa3BUTHUE UX HMHTEINIEKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJIe MO3HAaHUS U (HOPMUpPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOLIECHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa U3yuyeHHUs OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3HKU;

e (opMupoBaHUE YMEHUIN OOBICHATH SBJICHUS C UCTIOJb30BaHUEM (PHU3UIECKUX
3HAaHUHN U HAYYHBIX JJOKa3aTeJIbCTB;

e (opMupoBaHHE TNPEJCTABICHUNA O poOIU (PUUKU ISl Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHUH.

JlocTiKeHne 3TUX Iened o0ecneurBaeTcs peUIeHHEeM CIEIYIOIUX 3a1ad B

npolecce U3yyeHus Kypca GU3MKU Ha YPOBHE CPEAHETO 0011Iero o0pa3oBaHus:

e MpuOOpPETEHUE CHUCTEMBI 3HAHWI 00 OOMMX (HU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOpUAX, BKIOYAs MEXaHHUKY, MOJIEKYJSIpHYIO  (U3HUKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37I€MEHTHI aCTPOYU3HKY;

e (opMupoBaHHE YMEHUI NPUMEHSATh TEOPETUUECKHE 3HAHUS IS OOBSICHEHHS
(¢u3nyecKux SIBICHUN B MPUPOJE U IS NPUHATHUS MPAKTUUYECKUX PEUICHUH B
MMOBCEIHEBHOM KU3HU;



e OCBOEHHE CIOCOOOB pElIEHUA PA3TUYHBIX 3aJad C SBHO 3aJaHHOU
(¢u3nueckoil MOJIENBI0, 3ajad, IMOJPa3yMEBAIOIIUX CAMOCTOSTENIBHOE
co3gaHue pU3NUECKOW MOJAEIIH, aJIEKBAaTHON yCIOBUSM 3a1a4H;

e TMOHMMaHWE (UINYECKUX OCHOB U TNPHUHILHUIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLECCOB, UX BIHAHHS Ha OKPYKAIOU[YIO
cpeny;

e OBJAJCHUE METOJaMU CaMOCTOSITEIbHOI'O IUJITAHUPOBAHUS M TPOBEICHUS
(u3MUECKUX SKCIEPUMEHTOB, aHaju3a M MHTEpPHpeTalud WHGOpMALIHH,
OTIpeJIEICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHHME YCJOBHH JUIsl Pa3BUTHUS YMEHHMI MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPUYECKOU JeATETHHOCTH.

Ha wusyuyenue ¢usuku (06a30Bblii ypoBEeHb) Ha YpOBHE CpEAHETro OOIIEro
obOpazoBanus orBoautcs 136 dacos: B 10 kinacce — 68 yacoB (2 yaca B Henelno), B 11
Kjacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemspiii B mporpamMmme 1o (¢GuU3MKE TMepeyeHb JTa0OpaTOPHBIX U
NPAKTUYECKUX paboT SBISETCS PEKOMEHJOBAHHBIM, YUYHUTENb [€JaeT BBIOOP
NpoBeJieHUs Ja0OpaTOpHbIX pabOT W OMBITOB C YYETOM HHIMBHUIYaTbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®dusuka — HayKa o Ipupoae. Hayyneie METOABI ITI03HAHUS OKPYIKAIOLIET0 MUpa.
Ponp skcnepuMeHTa W TEOpUM B MPOLECCE MO3HAHUS NPUPOAbI. DKCHEPUMEHT B
¢du3zuke.

MopenupoBanue (GuU3MYECKUX SIBJIEHUH W mpoiueccoB. HayuHble rumotesbl.
duznyeckue 3aKOHbI U TEOpHUH. ['paHUIbl MPUMEHUMOCTH (U3HMYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u MecTo ¢pu3uku B pOpMUPOBAHUHN COBPEMEHHON HAyYHON KapTUHBI MUPA,
B IIPAKTUYECKOMN AEATEIbHOCTH JIFOJACH.

Jlemoncmpayuu

Amnanorossie U HU(PPOBbIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYMUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

Ilepemenienre, CKOpPOCTh (CpellHsisi CKOPOCTb, MIHOBEHHas CKOPOCTb) U
YCKOPEHHE MATEpUaJbHOM TOUYKH, KX MPOCKIUM HA OCH CHUCTEMBbI KOOPAUHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE NIpPSAMOIMHEHHOEe nBrkeHHe. [ paduxu
3aBUCUMOCTH  KOOpPAWHAT, CKOPOCTH, YCKOPEHMs, IYTH U MEpeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO IaICHHUS.

KpuponmmHeitHoe nBuxeHue. [[BuxeHne MaTepuagibHON TOYKHU MO OKPYKHOCTH C
IIOCTOSSHHOM 110 MOJYJK CKOPOCTBIO. YTJIOBass CKOPOCTb, JWUHEWHAs CKOPOCTb.
ITepuon u wactora obpameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHuuecknue yCTPOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIOUAOMETD,
JNBH>KEHUE CHAPSJI0B, LICMIHBIE U PEMEHHBIE NEpEaadH.

Jlemoncmpayuu

Mogenp cuctembl OTCYETA, WUIKOCTPALMS KHHEMATHUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGmionenne nBrkeHust Teia, OpOIIEHHOTO MOJA YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOIHOTO TaICHUS.



HanpaneHnne ckopocT npu ABUKEHUHU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUSA C LEJIbI0 ONPEACICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOIIEHUS MEXKAY MNYTSIMH, HTPOUACHHBIMH TEIOM 3a
MOCTICIOBATENLHBIE  PAaBHBIE MPOMEXKYTKHM BPEMEHUM TPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydyeHue NBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenne nBmxeHus Tenaa, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[TpyHIMIT OTHOCHUTEJIbHOCTH I'anmunes. [TepBeb1ii 3aKOH HrroTona.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoii 3akon Herotona s
MarepuanibHOM TOUKH. TpeTuii 3akoH HploTOHA /1711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro TaroteHus. Cuna tsokectu. [lepBasg kocMudeckasi CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunabl TpeHust (mokos, ckojbxeHus, kadenus). Cuna tpeHus. Cyxoe
TpeHue. Cuna TpEeHHsS CKOJILKCHHUS W cuia TpeHus nokos. KoaddumueHnt tpeHus.
Cuita conpoTUBIEHNS MPU JIBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE U BpaniaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuiabl OTHOCHUTENIIBHO OcCH BpameHus. [liedo cumnel.  YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: MOAIIUITHHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUU.

CpaBHeHHE MacC B3aMMOICHCTBYIOMIUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomMocTts. Bec Tena nipu yCKOpEeHHOM NOABEME U MAJICHHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOro Tena. Buasl paBHOBECHS.

Yuyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YHPYTOCTH, BO3HHUKAKOUIMX B MPYXKUHE H
pe3uHOBOM 00pa3iie, OT UX AepopMaln.

HccnenoBanne yciioBUi paBHOBECHS TBEPAOTO TeEJa, UMEIOIIETO OCh BPALLICHHUS.



Tema 3. 3akonbl coOXpaHeHUA 6 MeXAHUKE

Nmnynbc MarepualibHOM TOYKM (Tena), CHUCTEMbl MATEpUAIbHBIX TOYEK.
NMnynee cunbl M M3MEHEHUE HMMIyJbCca Tela. 3aKOH COXPAHEHUS HMITYJIbCa.
PeaxtuBHOE BUXKEHUE.

Pa6ota cunbl. MOITHOCTD CHJIBI.

Kunernueckast »Heprusi MaTepualbHOM TOUYkH. TeopemMa 00 W3MEHEHUU
KUHETUYECKOU SHEPTUU.

[lotenuuanbHas sueprus. [loTeHuanbHass 3Heprus ynpyro aeopMUpoOBaHHON
npyxuHbl. [loTeHIIManbHas FHEPrus Teaa BOJIU3U MOBEPXHOCTH 3EMIIH.

[loTeHuanbHble M HETIOTEHIIMANbHBIE CUJIBL. CBS3b pabOTHI HEMOTEHIIUATBHBIX
CUJI C HU3MEHEHHUEM MEXAaHWYECKOW DSHEPrUU CHUCTEMBI TEN. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: BOJOMET, KONED,
NPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon noTeHIIMaIBHON 3HEPTUN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne aOCOJIIOTHO HEYNpPYyroro ynpapa € IMOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXaHWYECKOW 3Hepruu
TeJa Ha IIPUMeEpE PACTKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOJHMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOPUU M HX OIBITHOE
obocHoBanue. bpoyHoBckoe pgBuwxenue. [uddysus. Xapakrep OBUKEHUS U
B3aUMOJICMCTBUS YAaCTULl BellecTBa. Moiesn CTPOEHUS Ta30B, )KUIAKOCTEN U TBEPIABIX
Ten U 0OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeieil. Macca u pa3mepsl
Monekyn. KonnuectBo Bemectra. [loctosaHas ABoraapo.

TemmoBoe paBHOBecue. Temmnepatypa u €€ umsmepenue. lllkama Temmepatyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUH HACANbHOr0 Tra3a. AOCONIOTHAsE TeMmIepaTypa Kak Mepa CpelHel
KMHETHUYECKOW SHEPruM TEIUIOBOIO JBWXKEHMs vactul rasa. lllkama temmeparyp
KenpBuna. T'azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knamneiipona. 3akoH
Janprona. M3onmpoueccsl B MACAIBHOM ra3e ¢ NOCTOSSHHBIM KOJIMYECTBOM BEILIECTBA.
I'paduueckoe npeacrapieHne U30MPOLIECCOB: U30TEPMa, U30X0pa, 300apa.



TexHudeckue yCTpPOMCTBA U  MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnpIThl, [OKa3bIBAIOIIME AUCKPETHOE CTPOEHUE BellecTBa, (GoTorpapuu
MOJIEKYJI OPTaHUYECKUX COCTMHEHMUI.

OmnpiThl 0 1UDPYy3UN )KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita HTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMOJICYCTBUA.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSAHUS UJCAIIBHOIO  rasa,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

Onpenenenue maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEpPEHHI
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXIY IMapaMeTpaMu COCTOSIHUSI pa3peKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucTeMa. BHYTpEHHssI 3HEprus TEpMOAMHAMUYECKOM
CUCTEMBI U crocoObl e€ u3MeHeHusa. KommuecTBo Ternotel u pabora. BHyTpeHHss
SHEPIus OJTHOATOMHOT'O UJ€ATBHOTO rasa. Bunbt TEIJIONEepeAauH:
TEIJIONPOBOJHOCTh, KOHBEKIMS, HW3Jy4eHUE. YenbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMmnoThl Npu TEIUIONEpeaaye.

[TonssiTue 00 ammabatHOM mporiecce. [lepBbIii 3aKOH TEPMOJIWHAMHKHU.
[Ipumenenue meEpBOro 3aKoOHA TEPMOAMHAMUKH K wu3omporeccaMm. ['paduyeckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpo1ieccoB B MPUPO/IE.

TemoBbie MamuHbl. [IpuHIMNB NEeHcTBUS TETUIOBBIX MamivH. [IpeoOpasoBanus
SPHEPTrUM B TEIUIOBBIX MammHaX. KoshuimeHT mnose3Horo AeMCTBHUS TEIIOBON
Mamuabl. [{ukn KapHo u ero k03 uIMeHT mojae3Horo AeHCcTBUS. DKOJIOTHIECKUE
MPOOIEMBI TETIJIOIHEPTETHKH.

TexHuueckue ycTpoHMCTBA U MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTellb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOIUIBbHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW SHEpPruu Tejda MpU COBEPIICHUU pPaOOTHI: BBUIET
mpoOKW W3 OYTBUIKM TOJ JECWCTBHEM CXKAaTOTO BO3Ayxa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe myTéM TpeHus (BUACOAEMOHCTpAIus).

N3meneHne BHyTpeHHEN SHEPIUM (TeMIIepaTypbl) TeIa Mpu TeIlonepeaaye.



OnpIT 0 a1a0aTHOMY PAaCUIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoid TypOWHBI, IBUraTesi BHYTPEHHETO CropaHusi, PEaKTUBHOIO
JBATATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecammuvie cocmosanun eeujecmea. Dazoevle nepexoovl

[TapooOpa3zoBanue u koHjaeHcaius. VMcnapeHue u kureHue. AOCONIOTHAs U
OTHOCHUTENIbHAS BIIAXHOCTh BO3JAyxa. HacelmeHHbll mnap. YaenpHas TEmioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT JIaBJICHUS.

Tsépnoe teno. Kpucramnmmueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctamoB. JKunkue kpucrtamwisl. CoBpeMeHHble MaTtepuanbl. l[lnmaBnenue wu
KpUCTaJu3anus. Y iefapHas Teriora miasnenus. Cyomumanus.

VYpaBHeHHE TEMIIOBOTO OanaHca.

TexHuueckne yCTpoOWCTBA M MPAKTUYECKOE IPUMEHEHHME: TUTPOMETP U
IICUXPOMETpP, KaJOPUMETP, TEXHOJOTHWU TMOJIYYEHUS COBPEMEHHBIX MAaTepHajoB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenue npy NOHM>KEHHOM JIaBJICHUU.

Crioco0bl N3MEpEeHUs BIaKHOCTH.

Habmronenune HarpeBaHys U IUIaBJIEHUS KPUCTAJIIMUECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepeHre 0OTHOCUTEIPHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. JiaekTpoauHaMHuKAa
Tema 1. dnekmpocmamuka

DnekTpu3auus Tell. DIEKTPUUYEeCKUil 3apsaa. J[Ba BUIA 3JIEKTPUUYECKUX 3apsiIoB.
[TpoBOAHUKH, AUDIIEKTPUKU U TOJYIPOBOIHUKH. 3aKOH COXPAHEHHUSI AIEKTPUUECKOTO
3apsaa.

BzaunmopeiictBue 3apsgoB. 3akoH Kynona. ToueuHbIl 3J€KTpUUECKUN 3apsi.
Onektpuueckoe mnone. Hanpsk€HHOCTh  3iekTpuyeckoro mods.  [lpuHuun
CYyHEPIIO3ULMH DIIEKTPUUECKUX TMOJEH. JIMHMM Hanps>KEHHOCTH JIIEKTPUYECKOTO
TIOJISL.

Pabora cun snekrpocrarnueckoro mois. IloreHnman. PasHOCTh MOTEHITMATIOB.
[IpOoBOIHMKM W AWANEKTPUKA B JJIEKTPOCTATHYECKOM Toje. Jludnmekrpuyeckas
MIPOHUILIAEMOCTb.

OnekTpoEMKOCTh. KoHzmeHcaTtop. DNEeKTpOEMKOCTh IIIOCKOTO KOHJEHCATOopa.
DHeprus 3apsiKEHHOT0 KOHJIEHCATOPa.



TexHuyeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHUECKash  3alluTa, 3a3eMJICHHE DIJIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anIapar, CTpPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO Y NIPUHIUII JEUCTBUS DIEKTPOMETpA.

B3aumMonencTBre HadJIEKTPU30BaHHBIX TEI.

DIIEKTPUUYECKOE TIOJI€ 3APSIKEHHBIX TEIL.

[TpoBOHUKH B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMANIEKTPUKH B AJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTD DJIEKTPOEMKOCTH IIOCKOTO KOHJIEHCATOpa OT IIONIAAY IJIACTHH,
PacCTOSIHUA MEXY HUMH U JUAIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOr0 KOHIEHCATOPa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3Mepenne 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 3nexkmpuueckuil mox. Toxu ¢ paznuunwix cpedax

OJIEKTPUUYECKU TOK. YCJIOBHUS CYUIECTBOBAHUS JJICKTPUUECKOTO TOKa.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 y4acTKa LETH.

DNEeKTPUYECKOE CONPOTHUBIEHUE. Y NIEIbHOE COMNPOTUBIICHHE  BEIIECTBA.
[TocnenoBarenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

Pabora namextpuueckoro  Toka. 3akoH  Jlxoyns—Jlenma.  MomrHOCTb
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIasi CHJIa U BHYTPEHHEE CONPOTHUBICHUE HWCTOYHUKA TOKAa.
3akoH OMa [1J1s1 MOJHOM (3aMKHYTOM) 3nekTpuueckoil nenu. KopoTkoe 3ambIkaHue.

DNeKTpOHHas MIPOBOAMMOCTD TBEPABIX METAJLIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCcKuid TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOaHHUKHY. CobOcTBeHHas 151 IIPUMECHAS IPOBOAUMOCTD
moJIynpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoHUKOBBIE TPUOOPHI.

DNeKTpuYecKuid  TOK B pacTBOpaX M paciulaBaX  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DOneKkTpuueckuid TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOSATENbHBIN pa3psi/I.
Monnus. [1na3zma.

TexHuuecknue yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: aMIEpPMETD,
BOJIBTMETP, pEOCTaT, MCTOYHMKUA TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIA JTUOJ,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN JUO/, rajJbBAHUKA.

Jlemoncmpayuu



W3mepeHure cuiibl TOKA U HaIPSKEHUS.

3aBUCUMOCTb CONPOTUBICHUS LMIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAAH MOMEPEYHOI0 CEYEHUSI U MaTepHaIa.

CMmeliaHHOE COeIMHEHNUE TPOBOIHUKOB.

[Ipsimoe  um3MepeHue ANEKTpOABMWXKYyIIeH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb CONTPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii pasps U IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul

N3yyeHue cMenIaHHOro COeMHEHUSI PE3UCTOPOB.

W3mepenre 31eKTPOJBMIKYIIEH CHIIBI MCTOYHUKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBIICHHUSI.

HaGmonenue snexktposnusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kxypca ¢usuku 6azoBoro ypoBHs B 10 kiacce ocyuiecTBIsieTCs C
y4€TOM COJEpKATeNIbHBIX MEXKIPEIMETHBIX CBSI3€ C KypcamMu MaTeMaTHKH,
OMOJIOrMH, XMMUHU, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsamus, CBSI3aHHBIE C WM3YYEHHMEM METOJOB HAy4HOTO
NO3HAHUA: SBJIEHUE, HAYy4HbIH (QakT, runores3a, (u3MuUeckas BEIMYMHA, 3aKOH,
TeopHsi, HaOII0AEHNE, SIKCIIEPUMEHT, MOJEIINPOBAaHUE, MOJIENb, U3MEPEHHE.

Mamemamuxka: pelieHne CUCTEMbl YpaBHEHUH, TuHeHas QyHKkuus, napadoina,
runepbosia, X TrpaduKd M CBOWCTBA, TPUTOHOMETPHYECCKHE (YHKIIUU: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJECTBO, BEKTOPHI
U UX MPOEKIUHU Ha OCU KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: MexaHuuyeckoe NIBWKEHHE B KHUBOW mpupoae, auddysus, ocmoc,
TETIJIOOOMEH JKMBBIX OPTaHHU3MOB (BH[BI TEIJIONEpENayH, TEIJIOBOE paBHOBECHE),
AIEKTPUYECKUE SIBICHUS B )KMBOU IPUPOJIE.

Xumus: NTUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHHWE aTOMOB M MOJEKYJI, MOJIb
BEILECTBA, MOJIIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJl, )KUJIKOCTEW U ra3os,
AIEKTPUYECKHE CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTUYECKAS TUCCOLMALNS, TAIbBAHUKA.

lI'eoepagpus: BIaxXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus.: npeoOpa3zoBaHUE IBUKEHUI C UCIOIb30BAHHEM MEXaHU3MOB, YUET
TPEHMsI B TEXHHMKE, MOJUIMITHUKN, MCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMITYJbCa B
TEXHHUKE (pakeTa, BOAOMET U JIpyrue), JBUraTellb BHYTPEHHEIO CropaHus, MapoBas
TypOuHa, OBITOBOM  XONOJWJIBHUK, KOHAMIMOHEp, TEXHOJOTHH  MOJy4YEHHUs
COBPEMEHHBIX MaTepUajoB, B TOM YHCJIE HAHOMATEPUAJIOB, MU HAHOTEXHOJOIHH,
ANIEKTPOCTAaTUYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN



MPUHTEP, DJIEKTPOHAIPEBATEIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIBHBIE MPUOOPHI,
rajbBaHUKa.

11 KVIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

IlocTosiHHBICE MarHuUTHl. B3aumoencTBrUEe MOCTOSHHBIX MarHUTOB. MarHuTHoeE
rone. Bekrop MarHuTHOM MHAYKUUU. [IpUHIUII Cynepro3sulMY MarHUTHBIX ITOJIEH.
JluHuM MarHuTHOW UWHAYKUMH. KapTMHa JWMHUA MarHUTHOM WHAYKUUHM MOJA
ITOCTOSTHHBIX MAarHUTOB.

MarautHoe T1OJIE TPOBOJHMKA ¢ TOKOM. KapThuHa JnUMHUI UWHIYKIUU
MarHUTHOTO TMOJs JJIMHHOTO MPAMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHKKA, KaTylKu ¢ TOKOoM. OnbIT Dpcrena. B3aumoeicTerue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna JlopeHnua, e€ MOyJib U HampaBieHUe. J[BUkKEHHE 3apsSXKEHHON YacTHUIIBI B
OJTHOPOJTHOM MarHuTHoM noJie. Pabora cuibl Jlopenna.

SlBneHne  3NEKTPOMArHUTHOM WHAYKIMU. [loTOK BekTOpa  MarHUTHOM
WHIYKIUU. OJEKTPOABIKYIAs CHUJIa HWHIAYKIUUA. 3aKOH SJIEKTPOMAarHUTHOM
nHaykuuu Oapanes.

BuxpeBoe nanekrpuueckoe Tojie. IJIEKTPOJABHXKYIAs CHJIa HWHAYKIMA B
ITPOBOJIHUKE, IBUKYILIEMCS TTOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuiio Jlenna.

NHnykTUBHOCTh.  SIBJE€HHME  CAaMOMHAYKIMHU.  JJEKTPOJABHXKYIIAs  CHJIa
CaMOWHIYKIIHH.

DHEPrusi MAarHUTHOTO MOJISI KATYIIKKA C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHu4yeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHECHHUE: IOCTOSIHHBIC
MAarHUTbI, SJIEKTPOMATrHUTHI, JIEKTPOJABUTATEb, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOT'O MTyYKa MAarHUTHBIM TTOJIEM.

JIvHUY UHAYKIIUK MAarHUTHOTO TOJIS.

B3anmopelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuiibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHHE 3IEKTPOMArHUTHON UHAYKIIUH.

ITpaBuno Jlenua.



3aBUCHMOCTb DJJIEKTPOABWKYIIEH CHUJIbI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MAarHATHOI'O MOTOKA.

SIBneHne caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3ydeHne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1eCTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUA dJIEKTPOMAarHUTHOW MHIYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbLE KOJ1€OAHUA

Konebarenpbnass  cucrtema. CBoOonHBIE ~ MEXaHWYECKHE  KojeOaHwHs.
'apmonnyeckue konebanusi. Ilepumoxa, dacrora, amruMTyna U ¢asza KoseOaHUI.
IIpyXvHHBIM MaATHUK. MaremMaTuyecKuid MasTHUK. YPaBHEHHE T'apMOHUYECKHUX
kosnebanuit. [IpeBpalniieHue SHepruy Mpu TAPMOHUYECKUX KOJIeOaHUSX.

KoneGarenpubiii  koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KoJieOaHUS B
UjeaTbHOM KOJEOATeIbHOM KOHTYpEe. AHAJIOTHS MEXKIYy MEXaHHYeCKUMU U
ANEKTPOMAarHUTHeIMU ~ KoniebanusiMu. @Popmyna Tomcona. 3akoH COXpaHEHHS
SHEPrUU B UJCATBHOM KOJieOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyXawIUX KoJieOaHUsAX. BBIHYXIIEHHbIE MeXaHUYEeCKHe
kosnieOanus. Pesonanc. BeiHyX/I€HHbBIE DJIEKTPOMAarHUTHBIE KOJIEOaHUsI.

ITepemennbii  TOk. CHHycOMAANbHBIA TMEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUINTYJHOE UM JEWUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa U
HaIPSKEHUS.

Tpanchopmartop. IlponsBoacTBO, mepenadya W MOTPEOICHUE DICKTPUUECKOM
SHEPIUU. IJKOJOTMYECKHE PUCKU IPU MNPOU3BOACTBE 3JIEKTposHepruu. KymnbpTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEHEBHOM KU3HH.

TexHu4yeckne YCTPOMCTBA W IIPAKTHYECKOE MPUMEHEHHE: BICKTPUYECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJjeOaTeNbHOW CHCTeMbl (MIPY>KUHHBIA WU
MaTeMaTU4eCKU MasiTHUK).

HaGmroneHne 3aTyxaronmx KojneoaHui.

NccnenoBanue CBONCTB BBIHYKJICHHBIX KOJICOAHU.

Hab6monenne pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuuorpaMMbl (3aBUCUMOCTH CUJIbI TOKA M HAMPSHKEHUS OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIeOaHU.

Pe3oHanc mnpu nmocnegoBaTENbHOM — COCIWHEHWU  PE3UCTOPa, KATYIIKU
WHIYKTUBHOCTH U KOHJEHCATOPA.

Mojenb JIMHUU 3IEKTPOIIEpEaadHu.



Yuenuueckuii sxcnepumenm, nabopamophusie pabomol

UccnenoBanue 3aBUCUMOCTH TEPHOJa MallbIX KoJIeOaHWM rpy3a Ha HHUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanne NepeMEHHOIO TOKa B LIEMH U3 MOCIEA0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U pEe3UCTOopa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60TIHbL

Mexanudeckue BOJIHBI, YCJIOBHS pacnpocTpanenus. Ilepuon. CkopocTh
pacrpocTpaHeHusi U JJuHa BOJHBL. [lomepedHple U  MPOJOJILHBIE  BOJIHBI.
Nutepdepenus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIC BOJHBI. YCIIOBUSI M3JYyYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snexkrpomarnutHoi BosiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPa)XX€HUE, MpETOMIICHUE, TOoJisipu3anus, Iudpaxius,
unTepdepernus. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37EKTPOMArHUTHBIX BOJH. [IpuMeHeHHE AIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIBI paguoCBs3U U TeaeBUICHHS. Patnonokaims.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHudyeckue yCTpPOMCTBA W NPAKTUYECKOE MPHUMEHEHUE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJIbTPA3BYKOBas JUArHOCTMKAa B TEXHUKE W MEIULMHE, pajap,
paanonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MONIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOUYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ PEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHiny u 1upakiiuy MEXaHMIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmronenne cBsi3u TPOMKOCTM 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOW U
4acTOTOU KoJieOaHMI.

HccnenoBanne CBOICTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPETOMIICHUE,
noJsisspu3anus, tudpaxius, HTepdepeHIns.

Tema 3. Onmuka

I'eomerpuueckass ontuka. lIpsMonuHEeHOE pacHpoOCTpaHEHUE CBETa B
ogHopoaHou cpeae. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHbI OTpakeHHsI cBeTa. llocTpoeHune n300pakeHUi B
IJIOCKOM 3€pKaJe.

[Ipenomiienne cBeta. 3akOoHBI MPETOMIEHUS CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomieHnus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbll yroia mOIHOTO
BHYTPEHHETO OTPaKCHHUS.



Hucnepcust ceeta. ClnoxHbI cocTaB Oenoro ceera. L{Ber.

Colupatoiiue u paccenBaromue JuH3bl. ToHkas nuH3a. DOKyCHOE pacCcTOsHUE
M ONTHYECKas cuija TOHKOM auH3bl. [locTpoeHue n3o0pakeHHil B COOMparOMIMX U
paccenBarouX JuH3ax. PopMyJia TOHKOM JIMH3BL. Y BEIIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OIITUKH.

Bonunosas ontuka. Untepdepenius ceera. KorepeHTHbIE HICTOYHUKHU. Y CIIOBHS
HaOJII0/ICHUs] MAKCUMYMOB U1 MUHHUMYMOB B MHTEP(EPECHIIMOHHOM KapTUHE OT JABYX
cuH(]a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakius ceeta. JudpakuuonHas peméTka. Y caoBue HaOIIOICHUS TJIaBHBIX
MaKCUMyMOB TIpU MaJCHUU MOHOXPOMATHYECKOrO0 CBeTa Ha JU(PAKIMOHHYIO
PELIETKY.

ITonspusauus ceera.

TexHuueckue yCTPONCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
dboToanmapat, MPOCKIIMOHHBIN aIllapaTt, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA,
nudpakImoHHas peneéTka, moasIpouI.

Jlemoncmpayuu

[IpsmosiHElHOE paclpOCTpaHEHUE, OTPAKEHUE U MPEIOMIICHHE CBETa.
Onrtrueckue mpudOopHI.

[TonHOe BHyTpeHHEE OoTpaxkeHue. Moienb CBETOBOAA.

HccnenoBannie cBOWCTB M300paKeHUH B JIMH3AX.

Mojenn MUKpPOCKOIIA, TEIIECKOIIA.

Ha6monenne naTepdepeHum cBera.

HaGmonenue nudpakuuu cBera.

HabGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IPU3MBI.

[TomyueHnne criekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Habmronenne nmoisipu3anuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopHuie pabomol

N3Mmepenue nmokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

HabGmronenne nucrnepcuu cBera.

Pazgen 6. OCHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['pannuBbl TPUMEHUMOCTH KJIACCHYECKOW MeXaHUKHU. [locTynaTel cnennaibHOU
TEOPUU OTHOCUTEIBHOCTU: WHBAPHUAHTHOCTH MOJYJS CKOPOCTHM CBE€Ta B BaKyyMe,
MIPUHIIMIT OTHOCUTEILHOCTH DUHINITEITHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJJIEHUE BPEMEHH M COKpAILCHHE
JUTUHBI.
DHEPrus U UMIYJIbC PENSATUBUCTCKON YaCTULBI.



CBs3b Macchl ¢ DHEPrUEHW W UMITYJIBCOM PENSTUBUCTCKOM YACTHUIBI. DHEPrus
ITOKOS.

Pasznen 7. KBanroBas ¢pusuxa
Tema 1. Dnemenmuvl KBAHM OGO ONMUKU
®oronsl. opmyna Ilnanka cBa3u s3HEeprun (HOTOHA C €ro YaCTOTOW. DHEPrus u
UMITyJIbC (POTOHA.
OtkpeiTue u ucciegaopanue ¢orodpdexra. Onbitel A. I'. CToneroBa. 3aKOHBI
dotoadpdexra. YpaBuenue ODiHmTeriHa st dorodddekra. «KpacHas rpanuna»

doTorddexra.

JlaBnenme cBera. OnbiTel I1. H. JIeOGenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHudeckue yCTPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: (HOTODIIEMEHT,
dboTomaTunk, coiHeuHas 6atapesi, CBETOHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHelIHETo (hoTodddekra.

CBeToaunon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHHio o -4acTHII.
[Tnanetapuas mozaens atoMa. [loctynarer bopa. M3nyuenue u nornomenue GOTOHOB
IIPU MIEPEX0JIe aTOMa C OJTHOTO YPOBHS dHEPruu Ha Apyroil. Buasl cnektpoB. CriekTp
YPOBHEU 3HEPTrUM aTOMa BOJOPOA.

BonnoBbsie cBoiicTBa yactuu. Bomubl ne bpoina. KoprmyckysipHO-BOJTHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyUYEHHE.

TexHu4yeckrne yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHUE: CICKTPAJIbHBINA aHAIA3
(CIeKTpOoCKOIT), Ja3ep, KBAHTOBbINA KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHeHYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamoprule pabomoi

Hab6mroneHne TMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIIOXKHOCTh CTpoeHust sjapa. OTKpbITHE
panuoakTuBHOCTU. OnbIThl Pe3epdopaa mo onpenesieHnio cocTaBa paiMOaKTUBHOTO



u3nydenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3nydeHus. BiusHue paanoakTUBHOCTH
Ha KUBbIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHa W HeWTpoHa. HykinonHas wmonens sanpa ['eitzenOGepra—
NBanenko. 3apsaa aapa. MaccoBoe uncio aapa. M3oromsl.

Anbda-pacnan. DIEKTPOHHBIM M  TMO3UTPOHHBIA Oera-pacman. [amma-
M3JIy4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprust CBs3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl aapa.

SnepHble peakuuu. Jlenenue U CUHTE3 sA1€p.

Anepuwiii  peaktop. TepmosinepHbiii cuHTe3. I[IpoOGreMbl W MEPCIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHON SJHEPTrEeTUKHU.

DOneMeHTapHble YacThllbl. OTKPBITHE MO3UTPOHA.

MeTtonbl Ha0JIIOIEHNS U PETUCTPALIMY JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHble B3auMoAeicTBus. EnuHcTBO husnueckoil KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M TNMPAKTUUYECKOE MPUMEHEHHUE: TO3UMETpP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOLIHUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpekoB YacTHIL (IIO TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTHI aCTPOHOMMHU U ACTPOPUZUKH

Otanbl pa3BUTHS acTpOHOMHH. lIpuKiIagHOE W MUPOBO33PEHUYECKOE 3HAYEHHE
ACTPOHOMHH.

Bun 3Bé3mnoro neba. Co3Be3ausi, sipkue 3BE3/bI, IUTAHETH, MX BHUIHUMOE
JBUKECHHE.

CosiHeuHas cucTeMa.

Connie. ConHeyHas akTUBHOCTh. McTounuk sHeprun CoJiHIa U 3BE31. 3BE3IbI,
UX OCHOBHBIE XapaKTEpUCTUKH. Jlmarpamma «CIEKTpaldbHbII KJIaCC — CBETHUMOCTB.
3BE3Mbl TJIABHOM MOCIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBHY JIs
3BE3]l TJIABHOW IOCIIEIOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. COBpEMEHHbIE
MPEACTABICHUS O MPOUCXOXIAEHUU U 3Boionnu ConHIa M 3BE3M. DTambl KU3HU
3BE3.

Muneunsiii Ilyte — nama [amaktuka. Ilonmoxxenne u aBwxkenue CosHila B
lNanaktuke. Tunel ranaktuk. Papnoramaktvkn u kBasapbl. YEpHBIE ABIPHI B sIpax
rajgaKkTHUK.

Bcenennas. Pacmupenne Bceenennoit. 3akon Xa606ma. Pazberanuwe rajgakTwk.
Teopus bosbioro B3peiBa. PenukToBoe n3nydeHue.

MacuirabHast ctpyktypa Beenennoil. Metaranaktuka.

Hepeménubie mpoOaeMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus



HaGntonenust HeBOOPYKEHHBIM TJ1a30M C MCHOJBb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN Il ONpPEACNICHHs MOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BL.

HaGmonenus B Teneckon Jlynsl, ianet, Mneunoro [lytu.

Oo6o0maomee NOBTOPEHUE

Ponb Gpu3nku 1 acCTpOHOMHM B 5KOHOMHYECKOW, TEXHOJIOTUYECKOH, COLIMAaTIbHON
U 3TUYECKOU cdepax AesATENbHOCTU Ye0BEKa, POJib U MECTO (PM3UKU M aCTPOHOMUU
B COBPEMEHHOI Hay4yHOI KapTUHE MUpPa, poJib PU3NUECKOW T€OpUH B (POPMUPOBAHUU
npencTaBieHui 0 GU3MUEeCKO KapTUHE MHpa, MeCTO (PU3MUYECKOW KapTUHBI MUpa B
oO1IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEICTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 11 kiacce ocCylecTBIsieTCs C
Y4ETOM COJIEpPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€Ml C KypcamMHM MaTeMaTUKH,
OMOJOTUHU, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nowamus, CBS3aHHBIE C W3YYEHHMEM METOJOB HAy4YHOIO
MO3HAHUS: SBJIIEHME, Hay4yHbIH (HakT, rumnoresa, (u3MUecKas BeIUYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, DKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka:  pelIEHUE CHCTEMBbl  YpPaBHEHUN, TPUTOHOMETPHYECKHUE
(YHKIIMU: CUHYC, KOCHHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXIECTBO, BEKTOPbl M HX IPOEKIMH HA OCHU KOOPAMHAT, CIIOKEHUE BEKTOPOB,
NPOU3BOJIHBIE DJIEMEHTApPHBIX (QYHKIUN, NpU3HAKA TOJOOUS TPEYroJbHUKOB,
OTpeJIeNIeHHE TUIOIIAIU TIIOCKUX (puryp u o6béma ted.

buonocus: »snexktpuyeckue SBIEHUS B KUBOM MpuUpoae, KoyieOaTeabHbIe
JIBUKCHUS B JKUBOW MPHUPOJIE, ONTUUYECKHUE SIBJICHUS B KUBOM NPUPOIE, ACUCTBHE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOCHUE AaTOMOB M MOJIEKYJI, KPUCTALUIMYECKAS] CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHMs KPUCTAIUTMYECKON peIETKU, CTIEKTPATbHBIN aHATHU3.

l'eoepaghus: MarHUTHBIE TOTIOCA 3€MITH, 3AJIEKU MAarHUTHBIX Py, GOTOCHEMKA
3€MHOM MOBEPXHOCTH, MPEICKAZAHNE 3EMIICTPSICCHUN.

Texnonocua: NVMHUM  DIIEKTpOIlEpeNad, TIEHEepaTop NEPEMEHHOI0  TOKa,
JJIEKTPOJABUIaTeNb, WHAYKUHWOHHASA I€Yb, pajxap, paauONpPUEMHUK, TEIECBU30D,
anTteHHa, tenedoH, CBU-meub, MPOCKIIMOHHBIA aIllmapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®PuU3MKa» Ha YPOBHE CpPETHETO OOIIEro
oOpa3zoBanus (0a30BBIA ypOBEHB) MOJDKHO OOECHEUUTh JOCTHXKEHHUE CIICAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTCIBHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3ybTaThl OCBOCHHS YueOHOTO mpeameTra «Du3MKay HTOJKHBI
oTpakaTb TOTOBHOCTb M  CIOCOOHOCTh  OOYyYaromIMXcs PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TO3UIIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIIM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEKJEHUN,  COOTBETCTBYIOIIMX
TPAJAUITMOHHBIM IICHHOCTSIM POCCHICKOT0 OOIIECTBA, PACIHIMPEHUE >KU3HEHHOTO
ONbITa W OMNbITa JACSATEIBHOCTH B MPOIECCE pealu3alldd OCHOBHBIX HaNpaBICHUM
BOCIUTATEIbHOU I€SATEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh T'PAXKJTAHCKON MO3UIIMU OOYYarOIIErocsi KaKk aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBa;

OPUHITHE  TPAJULIMOHHBIX  OOIIEYENOBEYECKUX  TIyMAHUCTHUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HHTEpPECax TPakIAHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHUE B3aUMOJECHCTBOBATh C COLIMAIIBHBIMH WUHCTHUTYTAaMH B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTApHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSI:

c(hOopMHUPOBAHHOCTh POCCUHUCKON Ipak JaHCKOW MIACHTUIHOCTH, MATPUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSA, STUYECKOTO TIOBEICHHUS,

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBICE HOPMBI M LIEHHOCTH, B TOM 4YHUCIIE B
NESTENBHOCTHA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOr0 BOCTIUTAHUSI:

ACTETHYECKOE OTHOILICHWE K MHUpPY, BKIIOYAs 3CTETHUKY HAYyYHOrO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K Pa3Iu4HbIM cPepam NpodhecCHOHATbHON EeATEIbHOCTH, B TOM YHCIIE
CBA3aHHBIM C (U3MKOM M TEXHUKOW, YMEHHE COBEpILIaTh OCO3HAHHBIM BBIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTaHBI,

TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPA30BaHUIO B 00JIACTH
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

c(OpPMHPOBAHHOCTh JKOJOTUYECKOM KYJIbTYpbl, OCO3HAHUE TJ00aJTBLHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILIECTBICHUE JIEMCTBUM B OKPYXKAKOIIEH CPENE HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

paclIMpeHre OMbITa JeATEIbHOCTH YKOJIOTHYECKON HAMPaBICHHOCTH HA OCHOBE
UMEIOILIUXCS 3HAHUN 110 (PUBHKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHUPOBAHHOCTh  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAyYHOM JesATeIbHOCTH, TOTOBHOCTH B MPOIECCE
U3ydeHus] (PU3UKH OCYHIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO NESITEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBUS:
CaMOCTOSITEIbHO bopMyIUpOBATH u aKTyaJIU3UpOBaTh npo0emMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ompeAeisTh LEJIH JESATEIbHOCTH, 3aJaBaTh IlapaMeTpbl U KPUTEPUU UX
JIOCTHKCHHS,
BBISIBIIATh 3aKOHOMEPHOCTH M IMPOTUBOPEYHS B pacCMATPUBAEMBIX (PHU3HMUECKUX
SIBJICHUSAX;
pa3pabaTbiBaTh IUTAH PEIICHHS IPOOJIEMBI ¢ YYETOM aHalr3a HMCIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICSATECIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEITbHOCTH;
KOOPJIMHUPOBATH M BHIMOJHITH pad0OTy B YCIOBUAX PEATHHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILJICHUE MTPY PEIICHUH KU3HEHHBIX MPOOJIeM.
ba3oBbIe ucciienoBaTebCKHe 1eMCTBUS.
BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU TOHATUSIMH M METOJIaMHU
bu3nYecKol HAyKH;



BJIa/IETh HABBIKAMHU y4eOHO-MCCIIEOBATENbCKON U MPOEKTHOMN JEATEIbHOCTH B
005acT (U3HMKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEJILHOMY TIOUCKY
METOJIOB peIIeHHs 3a1ad (PU3UUECKOTO COACp)KaHUs, NPUMEHEHHUIO pPAa3INnYHBIX
METO/IOB TTO3HAHUS;

BJAJIeTh BHUJAMHU JCSITEIBPHOCTH MO TOJXYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETalny, MpeoOpa3oBaHUI0O M TPUMEHEHHIO B Pa3IMYHBIX YYeOHBIX
CUTYallUiX, B TOM YKCJIE MPU CO3/IaHUU YY€OHBIX MPOCKTOB B 00JaCTH (PUBHKHU;

BBISIBIIATh TPUYMHHO-CICACTBEHHBIE CBS3M UM aKTyalU3WpOBaTh 3aaady,
BBIJIBUTATh TUMOTE3Y €€ PelIeHNs, HAXOUTh apryMEHTBI JJIsl I0Ka3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTEPUHU PEIICHHS;

aHAJIM3UPOBATH TIOJYYCHHBIC B XOJ€ PEUICHUS 3a/la4dl pPe3yIbTaThl, KpUTHUECKU
OILIEHWBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh H (OPMYITUPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIBHOMN
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HaHWUsA 1O (U3MKE B TPAKTUYECKyI0 00JacTh
KHU3HEICITCTHHOCTH;

yMETb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCcTei;

BBIJIBUraTh HOBBIE UJIEH, pEJIaraTb OpUrMHAJIBHBIE TOIXO0/Ibl U PELLIECHUS;

CTaBUTb MIPOOJIEMBI U 3a/1a4H, TOIMYCKAIOLINE albTEPHATUBHbBIE PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJYy4YeHUs HH(POpMaluu (U3NYECKOTO COJIEP)KaHUS U3
HUCTOYHMKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBJIATh IOMCK, aHaJM3,
CUCTEMAaTH3allMI0 U HHTEPIPETALNI0O HHPOPMAIMK Ppa3IUYHbIX BHUJOB U (QopM
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJIb30BaTh CPEACTBA MHPOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
B pCIIEHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OpPraHM3allMOHHBIX 3a7a4 C
coOmoieHneM TpeOOBaHUN 3PrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTHEHBHI,
pecypcocOepexeHrs, TPaBOBBIX W OTHUYECKUX HOPM, HOPM HH(OOPMAIIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COACPKAHUS B Pa3IMUHBIX hopMaTax ¢ y4ToM
Ha3Ha4YeHUs MHQPOpMAIMK U LEIEeBOM ayAUTOpUH, BbIOMpas ONTHUMAaJIbHYIO (opmy
NPEJICTaBICHUS U BU3YAIU3AIHH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eCTBHA:
OCYIIECTBIISITH OOIIEHNE HAa YPOKaxX (PU3UKHU ¥ BO BHEYPOUHOU JESITEIIEHOCTH;
pacrio3HaBaTh NPEANOCHUIKA KOHPIUKTHBIX CUTYallui U CMSIT4aTh KOHQIUKTHL;
Pa3BEPHYTO M JIOTUYHO H3J1araTb CBOKO TOYKY 3pEHUA C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;



IIOHUMAaTh W MCIIOIB30BaTh IMPEUMYIIECTBA KOMAHIHOW U HWHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOAbl COBMECTHBIX JEUCTBHM € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK0I'0 YIE€HA KOJUICKTUBA,

IIPpUHUMATh  LEJIA  COBMECTHOW  JEATENIIbHOCTH,  OpPraHU30BBIBATH U
KOOPJUHUPOBATh JEUCTBUSA MO €€ JOCTHKECHUIO: COCTAaBJISATh IUIAH JIEMCTBUM,
pacnpenensiTh pojid C YYETOM MHEHUM YYaCTHHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJA M KaXJOr0 YYaCTHHKAa KOMaHJbl B OOIINI
PE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLEHMBATh HJIEU C IIO3ULMU HOBU3HHBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B  Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBISATh TMO3HABATEIbHYIO JE€ATEIbHOCTh B 0OJACTH
GU3MKM W aCTPOHOMHUH, BBISIBISATH NPOOJIEMBI, CTaBUTh H  (POpMyIHpOBaTh
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IJIAH PELICHUS PACUETHBIX U KAUECTBEHHBIX 3a]1a4,
IUIAH BBIMOJHEHUSI TMPAKTHUYECKOW paldoThl € YYETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIOUYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOoCOOCTBOBATH (POPMUPOBAHUIO U MIPOSIBICHHUIO IPYIUIINUA B 001acT (QU3HKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JAESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJICTh HaBBIKAMU MO3HABATEIHLHON pe(IEKCHH KaK OCO3HAHUS COBEPIIIACMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMU;

MCITIOJIB30BaTh MPUEMBI PEQIICKCUU IS OIEHKH CHUTyallid, BhIOOpa BEPHOTO
peleHus;

yMEThb OIEHHUBaTh PUCKM U CBOCBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHUKEHUIO;



MpUHUMATh MOTHUBBI M apTyMEHTHl JPYTrUX TMPU aHAIU3€ pPe3yJbTaTOB
TESTEHHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,

MpUHUMATh MOTHUBBI M apryMEHThI JAPYTUX TMPU aHAIW3E PE3YJIbTaTOB
NESATEHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce MOCTHKEHHUS JTUYHOCTHBIX PE3yJbTATOB OCBOSHUS MPOTPAMMBI 11O
buzuke s ypOBHA  cpeaHero oOmiero  o0pa3oBaHUS Y OOy4YarOUIUXCS
COBEPIIECHCTBYETCS OMOIMOHATbHBIH WHTEIUICKT, TIPEIIOIar afoIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIOUYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIBHOE
COCTOSIHME, BHJICTh HAIPaBJICHHUS Pa3BUTHUS COOCTBEHHOW SMOITMOHAIBHOW CQEpHI,
OBITH YBEPCHHBIM B ce0e;

CaMOpETyJUPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHUE, CIIOCOOHOCTh  aJalTHPOBATHCS K
HMOIMOHAIBLHBIM U3MEHECHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY:;

BHYTPCHHEW MOTHBAIlMW, BKIIOUYAOIICH CTPEMIICHHE K JIOCTMDKCHHMIO IICIA U
yCIieXy, OINTHMH3M, WHUIIMATHUBHOCTb, YMCHHE JICHCTBOBATh HCXOAS W3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOILMOHAIBHOE COCTOSHUE
IPYTUX, YYUTHIBATh €r0 MPH OCYIIECTBICHUU OOIIEHHMSI, CIOCOOHOCTh K COUYBCTBHIO
U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHHUS C
JIPYTUMH JIIOIbMH, 3a00TUTHCS, IPOSIBIISITH HHTEPEC U pa3peiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kj1acce rmpeaMeTHbIe pe3yJIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TpPHUMEpPaX poJib U MecTOo (Pu3uku B (HOPMHUPOBAHUU
COBPEMEHHOM HAYyYHOW KApTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOMW TEXHUKU U
TE€XHOJIOTHM, B TPAKTUUECKOUN ACATEILHOCTH JIFOJCH;

VYHUTHIBATh TPAHUIBI TNPUMEHECHHUS W3YYEHHBIX (U3HUECKUX MOJICIICH:
MaTepHalibHass TOYKa, WHEepIHUadbHas CHCTeMa OTCcu€Ta, aOCOJIOTHO TBEPAOE TEo,
WJICAIBHBIN Ta3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJ, TOUECYHBIN
AIEKTPUUECKHH 3apsijl MPU pelieHn: PU3NIECKUX 3a7a4;

pacrio3HaBaTh (U3UYECKHUE SBICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJEKYJSIPHO-KMHETUUYECKOM TEOPHH CTPOCHHS BEIIECTBA U
AJIEKTPOJUHAMUKA: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKCHHUE,
CBOOOJIHOE MajieHUE TeJ, ABUKEHUE IO OKPYKHOCTHU, MHEPLIUS, B3AUMOICICTBUE Tell,



muddy3us, OpPOYHOBCKOE JBHMIKEHHE, CTPOCHUE IKUIKOCTEM U TBEPABIX Te,
U3MEHEeHHEe Oo0BbEMa Ten NpH HarpeBaHUM (OXJIAKJECHHH), TEIUIOBOE DPaBHOBECHE,
WCIIapeHue, KOHJICHCAlus, IUIaBJICHUE, KPUCTAJUIM3allus, KUIICHHE, BIIAXKHOCTD
BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBSI3b
MEXJy TMapaMeTpaMH COCTOSIHHSI Ta3a B H3OIpoleccax, »dJJIeKTpu3auus Ted,
B3aUMOJICHCTBUE 3aPsA/I0B;

OMHUCHIBATh MEXAaHWYECKOE JBWIXKEHHUE, HCMOIb3Yyd (U3UUECKUE BEITUYHHBI:
KOOpJAWHATa, MyTh, IEpEeMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIa, UMITYJIbC
Tela, KUHETHYECKas DSHEpPrus, IMOTEHIMalbHAas SHEPrusi, MeXaHuuyeckas padora,
MEXaHUYecKasi MOIIHOCTh; IPH OIKUCAHWUU TPABUJIBHO TPaKTOBaTh (HU3NUECKUN
CMBICJI UCIIOJIb3YEMBIX BEJIUYMH, UX 0003HAUYCHUS U €IUHUIILI, HAXOAUTh (POPMYIIBL,
CBSI3bIBAIOIIME JAaHHYIO (DU3UUYECKYIO BEJIMUMHY C JPYTUMU BEIMUUMHAMU;

OMHUCHIBATh HW3Y4YEHHBIC TEIJIOBBIE CBOMCTBA TEM U TEIUIOBBIC SIBJICHUS,
UCTIONB3Ysl (PU3MYECKHE BEJIWYWHBI: JIaBJICHUE Tra3za, TeMIleparypa, CpeaHss
KMHETHYECKasi DHEPTrUsi XaOTHYECKOTO JABMIKEHUS MOJICKYJ, CpEIHEKBaJIpaTHUYHas
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSISI SHEprusi, paboTa rasa,
KO (PUIIMEHT TIOJIE3HOr0 JICMCTBUS TEIUIOBOT'O JIBUTATels, TMPU ONMUCAHHUH
NpaBUJIBHO TPAaKTOBAaTh (PUBMUECKUNA CMBICT HCIOJIB3YEMBIX  BEJIMYMH, HX
0003HaYEHUsI U CANHUIIBI, HAXOAUTHh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HUUYECKYIO
BEJIMYMHY C APYTUMU BEJIMUUHAM;

ONMCHIBATh U3YUYECHHBIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M JJIEKTPUUYECKHUE
aBJIeHUsS (TIPOIECCHI), UCHONB3Ys (U3MUYECKUE BEIMYUHBI: DJICKTPUUYECKUN 3apsij,
ANEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS,, NOTEHIMAN, PAa3HOCTh IMOTEHIIMAJIOB;
NP OMHMCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKUN CMBICT UCTIONB3YEMBIX BEIIUYHH,
uX OOO3HAYEHUs M EIUHUIIBI; YKa3blBaTh (POPMYIbI, CBS3BIBAIONIME JIAHHYIO
(bu3MUECKyI0 BEIMUYNHY C IPYTUMU BETUYNHAMU;

aHANMM3UPOBATH (PU3MUYECKUE TMPOILIECCHl U SBJICHUS, HCHONB3Yys (HU3NUECKUE
3aKOHBl W TIPUHITUIIBL: 3aKOH BceMupHoro TsroteHus, |, Il u Il 3akonsr HproToHa,
3aKOH COXPAHEHHUSI MEXAHUYECKOW YHEPTHH, 3aKOH COXPAHEHUS WMIYJbCA, MPUHLIUIL
CYNEepHO3ULMA CUJI, NPUHIMI PpPaBHONPABUS HWHEPLUUAIBHBIX CHCTEM OTCUETa,
MOJIEKYISIPHO-KUHETHUECKYIO TEOPHUIO CTPOCHMS BELIECTBA, Fa30BbI€ 3aKOHBI, CBS3b
CpelHel KHHETHYECKOW JHEPruu TEIUIOBOTO ABMKEHHUS MOJIEKYT C aOCOIIOTHOMN
TEMIIEpaTypoOil, MEePBbIA 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS AJIEKTPUUYECKOrO
3apsa, 3akoH KysoHa, mpu 5ToM pa3nudaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €TO
MaTeMaTH4eCKOE BhIpaXKEHUE U YCIOBUS (IpaHUIbl, 00JaCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIIMIIBI JEHCTBUS MAIINH, TPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3inuyaTh YCIOBUS UX OE€30MACHOr0 HMCHOJb30BaHUS B IMOBCEIHEBHOM
KU3HU;



BBITIOJIHATh DKCIEPUMEHTHI MO HCCIENOBAaHUIO (PU3UYECKUX SIBICHUUA U
MPOIIECCOB C HCIOJB30BAaHUEM TNPSAMBIX U KOCBEHHBIX HW3MEPEHHUH, MpPU 3TOM
dbopmynupoBaTh npodiieMy/3aauyy U TUIOTE3y Y4eOHOro 3KCIEepUMEHTa, cOOUpaTh
YCTAHOBKY U3 MPEJIOAKEHHOTO0 000pYy/I0BaHUS, MPOBOAUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIIATh MPSAMbIC U KOCBEHHbIC M3MEpPEHMs] (PU3MUECKUX BEIWYUH, TPU
9TOM BBIOMpPATh ONTUMAJBHBIA CIMOCOO HW3MEPEHUs W UCIOJIb30BaTh H3BECTHHIC
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHUN;

UCCIEOBAaTh  3aBUCUMOCTH  MEXJYy  (U3MYECKUMHM  BEJIIMUYUHAMHU  C
UCIIOJIb30BAHUEM TIPSIMBIX HW3MEPEHUM, TPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(dbuKcupoBaTh pe3ysbTaThl MOJIYUYEHHONW 3aBUCUMOCTU (PU3UYECKUX BEJIUYUH B BUJIC
TaOIuI] U TpauKOB, JIeJaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIEIOBAHNS,

coOmroaTh MpaBuia 0e30MacHOro TpyAa NpHU MPOBEJCHUU HCCIEAOBAHUMA B
pamMKax y4yeOHOro OSKCIepUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM U  IMPOEKTHOM
JEATeTbHOCTH C HCMOJIb30BAHUEM HU3MEPHUTEIBHBIX YCTPONCTB MU J1aOOPATOPHOTO
000py10BaHMUS;

penaTh pacu€THbIEC 3a/layil C SIBHO 3aJJaHHOM (HPU3MUECKON MOJIENBIO, UCTIOIB3YS
¢dbu3uYecKkue 3aKOHBI W MPUHIIUIBI, HA OCHOBE aHaliu3a yCJIOBHS 3aJlaud BBIOUPATH
(Gu3MUECKyI0 MOJEIb, BHIACIATh (DU3NYECKHUE BETUUMHBI U (POPMYIIbI, HEOOXOIUMBIE
Uil €€ pelieHusi, MPOBOAUTh Pacu€Thl M OLEHHUBATh PEAIBHOCTh IOIYYEHHOTO
3HaueHUs (PU3NYECKON BEIMUNHBI;

pemaTh KauyeCTBEHHbIE 3aJayd: BBICTPANBATH JIOTMYECKHM HENPOTHBOPEUHUBYIO
LEMOYKY PACCYKIECHHII C ONOpOM Ha H3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3ndecKue SBICHUS;

UCIIOJIb30BaTh MPU PEIICHUU y4eOHBIX 3a/1a4 COBpeMEHHbIe MH(GOPMAIIMOHHbIE
TEXHOJIOTUU [JIsl TOUCKA, CTPYKTYPUPOBAHUS, WHTEPHPETALNU U MPEACTABICHUS
y4eOHOW W Hay4YHO-TIOMYJSpHOHW WHOOpMAIMK, TOJYYCHHONM W3 Pa3InYHBIX
HMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

MIPUBOJIUTH MPUMEPHI BKIIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTUE TEXHUKH
1 TEXHOJIOTHH;

MCITIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (DU3UKE B MOBCEIHEBHOM KU3HU JJIS
oOecrieueHusi 0€30MaCHOCTA TIPH OOpaIleHWH ¢ MpPUOOpaMU M TEXHHUYECKUMHU
YCTPONCTBAMH, JUIsl COXPAHECHHsS 370POBbS U COOIIOJIEHUS HOPM DKOJOTHUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;

paboTaTh B Tpynmne C BBINOJIHEHUEM pa3IMYHBIX COLMAIBHBIX pOJEH,
IJIAaHUPOBaTh pabOTy TPYyHIbl, PAUOHAIBHO pacOpenesarTh OOS3aHHOCTH H
IJIAHUPOBATh JIESITENILHOCTh B HECTAHJIAPTHBIX CUTyalUsIX, aJ€KBATHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYAaCTHUKOB TPYIIIIBI B PELICHUE paccMaTpUBaeMOi MpoOJIEMBbl.



K xonity o6yuenus B 11 ki1acce npeaMeTHbBIE pe3yJbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MNpPUMEPAX POJIb U MECTO (PU3UKU B (HOPMHUPOBAHUU
COBPEMECHHOM HAy4YHOW KapTUHbI MHpA, B DPa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKON JACATEIBHOCTU JIIOJIEH, LEJIOCTHOCTh U E€IUHCTBO
(¢u3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJEJEH:
TOYECYHBIN DJIEKTPUYECKUN 3aps], JIyd CBETa, TOYCUYHBIM MUCTOYHUK CBETA, slEpHas
MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO si/ipa IPH pelIeHH (PU3NYECKHUX 3a]1a4;

pacno3HaBaTh (U3MUYECKHE SBJICHUSA (MPOLECChI) U OOBACHITH UX HA OCHOBE
3aKOHOB JJIEKTPOAMHAMUKH U KBAaHTOBOW (PU3MKHU: 3JEKTPUUYECKAs MPOBOAUMOCTbD,
TEILUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHMTHOE JEUCTBUSA TOKA, B3aWMOJECHCTBUE
MAarHuTOB, YJEKTPOMArHUTHAs UHAYKLHWS, 1€MCTBUE MAarHUTHOTO MOJISI HA POBOJAHUK
C TOKOM M JBIDKYUIMICS 3apsll, JJIEKTPOMarHUTHbIE KoJieOaHUs W BOJIHBI,
IPSIMOJIMHENHOE pacnpoCcTpaHeHue CBETA, OTpaXEHUe, IIPEJIOMIIEHHUE,
uHTepdepenuus, AudpakuuMs W [OJSApU3ALUsS  CBETa, JUCIEPCHS  CBETa,
dotoanektpuueckuii d3Pdext (hoTodddheKT), cCBEeTOBOE MaBlICHHE, BOZHHUKHOBEHUE
JMHENYaToOro CIIEKTpa aromMa BOJOPOJA, €CTECTBEHHas M HCKYCCTBEHHas
PaguOaKTUBHOCTD;

ONKCHIBaTh H3YYECHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MAarHUTHBIE,
ONTUYECKUE, IJIEKTPUUECKYIO IIPOBOJAUMOCTb PA3IMYHbIX CPE) U DJIEKTPOMArHUTHBIE
ABJIEHUS] (IIPOLIECCHI), MCHOJB3Ys (PU3MUECKHE BEIMYUHBI: DJIEKTPUUECKUN 3apsij,
CUJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, DJIEKTPUYECKOE COIPOTUBIICHUE, PA3HOCTH
HNOTEHIMAJIOB, JIEKTPOJBMKYILAs Cuia, padoTa TOKa, MHIYKIMS MarHUTHOTO MOJI,
cuwita Amnepa, cuia JlopeHua, HHIyKTUBHOCTD KaTYIIKH, SHEPTUs MIEKTPUYECKOIO U
MarHUTHOTO TOJIeH, NeprUoa U YacToTa KojiebaHui B KojeOaTeIbHOM KOHTYpE, 3apsil
U cuja TOKa B MPOLECCe FapMOHUYECKHUX 3JIEKTPOMArHUTHBIX KojiebaHuil, GOoKycHOE
pPacCTOSIHUE M ONTHYECKas CWJIA JIMH3BL, IIPU OIMCAHWM IIPABUIBHO TPAKTOBATH
(¢u3nyeckuil CMBICT HCHOJB3YEMBIX BEJIMYMH, HMX OOO3HAYeHHs] U EIUHMIIbI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (U3MUYECKYIO BEIMYUHY C IPYTHMMHU
BEJINYNHAMU;

ONMCBHIBATH W3YYCHHBIC KBAaHTOBBIC SIBJICHUSA W IPOLECCHI, HCIOIb3Ys
¢u3nyeckne BeTUYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U 4acTOTa
CBETa, SHEPTUsl U UMIYJIbC (GOTOHA, MEPUOJI MOTypacHaaa, SHEPTUs CBA3H aTOMHBIX
aqaep, MPU OMUCAHUM TPABWIBHO TPAKTOBAaTh (M3MYECKUH CMBICH HCIIOJIb3yEeMbIX
BEJIMYMH, UX 0003HAYEHHUS U €IMHHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO
(Gu3nYeCcKyr0 BEIMYUHY C IPYTUMH BEIMYMHAMM, BBIUMCIATH 3HAUCHUE (U3UYECKOM
BEJINYNHBI;



aHAJTU3UPOBATh (PU3MYECKUE TPOIECCHl U SBJICHUS, HUCIONB3Yysd (Puznueckue
3aKOHBI W TPUHIUIBL 3ak0oH OMa, 3aKOHBI MOCIEIOBATEIbHOIO U MapallieIbHOTO
COCIMHEHMUSI IIPOBOJHUKOB, 3aKOoH Jlkoynsa—JleHma, 3aKkOH JJIEKTPOMAarHUTHOU
WHIYKIMK, 3aKOH MPSMOJIMHEHHOIO0 paclpOCTPaHEHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHbI MPEJOMIIEHHSI CBETa, ypaBHeHUE OWHIUTEHHa ansi (ortodaddekra,
3aKOH COXPaHEHMsSI JHEPruM, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXpaHEHUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUSI MacCOBOTO YHMcla, MOCTynaThl bopa,
3aKOH PaJMOaKTUBHOTO pacraja, Mpu 3TOM pa3iinyaTh CIOBECHYIO ()OPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BbIpaKEHHWE U yCJioBHUS (TpaHUIlbl, 0OJIACTH)
IPUMEHUMOCTH;

OTIPENIeNIATh HAMPABJICHUE BEKTOPA WHIYKIIUU MAarHUTHOTO TOJISI TIPOBOJIHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTH U OMUCKHIBATH U300paXKEHUE, CO3/]aBaeMOE IJIOCKUM 3€PKajJIoM, TOHKOU
JIMH30M;

BBITIOJIHSITh  DKCIIEPUMEHTBI TI0 HUCCIEAOBAHUIO (PU3MUECKUX SBJICHUU W
MPOIIECCOB C MCIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX HW3MEPEHUMW: TPH OSTOM
dbopmynupoBaTh NnpodiieMy/3agady U TUIIOTE3Y y4eOHOTr0 IKCIEPUMEHTa, COOupaTh
YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PY/I0BaHUS, MPOBOAUTh OIBIT U (OPMYJIUPOBATH
BBIBO/IbI;

OCYHIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUs (PU3MUYECKUX BEIUYUH, MPHU
TOM BBIOMpPATh ONTHUMAJBHBINA CIMOCO0 W3MEpPEHHs U HCIOJIb30BaTh H3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBAaTh 3aBUCHUMOCTH (DU3NYECKUX BEJIMYMH C HCIIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUN: TpU ITOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHPOBATH pPE3yNIbTAThHI
MOJIYYEHHON 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH B BUJE TaOIUIl U TpaduKOB, 1eTIaTh
BBIBOJIBI TI0 PE3YJIbTaTaM HCCIICIOBAHUS;

coOmroaTh TMpaBuiIa 0e30MacHOro TpyAa NpHU MPOBEICHUU HCCICIOBAaHUN B
paMKax y4eOHOro OKCIEpHUMEHTa, Y4eOHO-HCCIEIOBATEIIbCKOM U  TMPOEKTHOM
JESTENHbHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB M JaOOPATOPHOTO
000pyT0BaHMS;

penrath pacu€THbIEC 3a/1a4M C SIBHO 33JJaHHON (HPU3UYECKOM MOJIETBIO, HCTIOIB3YS
¢dusznueckre 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHalM3a YCJOBHS 3aJaddl BBIOWpATh
(Gu3HUECKyI0 MOJEIb, BEIACIATh (DU3NIECKUE BETUIHHBI U (POPMYIIBI, HEOOXOTUMBIE
Ui €€ pelieHusi, MPOBOJAUTH Pacu€Thl M OLEHUBATh PEATbHOCTh MOJIYYEHHOIO
3Ha4YeHUS (PU3NYECKOU BEITMYHHBI,

pelmaTh KauyeCTBEHHbIE 3aJay: BBICTPAMBATH JIOTMUYECKH HEMPOTHUBOPEUHUBYIO
LETOYKY pPacCyXIEHUH C OMOpod Ha H3YYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nyecKue sIBJICHUS;



MCII0JIb30BaTh MPH PELIEHUU Y4€OHBIX 3a7a4 COBPEMEHHbIE MH(POPMAIIMOHHbIE
TEXHOJIOTUM [UJId IIOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIpPETAllMd U MPEACTABICHUA
y4eOHOM M Hay4YHO-MOMYJSApHOM HH(OpManuu, TMOJYYEHHOH M3 Ppa3IMYHBIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYyYaEMYI0 HH(OPMALHIO;

OOBSACHATHh NPUHILIMUIBI IEUCTBUS MAILIUH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHS UX 0€30MaCHOTO UCIOJIb30BAHUS B MOBCEIHEBHOMN KU3HH;

MPUBOJIUTH MPUMEPHI BKIIaJlda POCCUMCKUX U 3apyOEKHBIX Y4EHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE NPOLECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU IS
oOecrieyeHus: 0€30MacHOCTA TMpU OOpallleHUH C NpudopaMu W TEXHUYECKUMU
yCTPOWCTBAaMHU, JJIsi COXPAaHEHUsS 370pPOBbS M COOJIOJCHUS HOPM HSKOJIOIMUYECKOTO
IIOBEJECHUS B OKPYXKAIOLICH CPEC;

pabotaTh B TpYIIE C BHIIOJHEHHUEM pPA3IUYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbI, PANMOHAIBLHO paACHpEeAeNiATh O00S3aHHOCTU U
IUIAHUPOBAThH JIESITEIBHOCTh B HECTAaHIAPTHBIX CUTYyallUsIX, aJCKBATHO OLICHUBATHb
BKJIAJ] KaXKJI0TO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne i/ KonTtpoibHbie
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIEe pecypchl
padoTsI
Paznea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHU S
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYRHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kuniemaritka > https://m.eds00.ru/7f41bf72
bu6moreka [IOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 httos://m.edsoo.ru/7FALbF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnunoreka [JOK
' TEOpHHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24



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

Paznen 4. JIEKTPOIUHAMUKA

bubmuoreka [IOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

HaumeHoBaHue pa3/ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsI
Paznea 1. 9JIEKTPOJANHAMUKA
11 MarnuTHO€ noJie. DIeKTpOMarHuTHas 11 1 bubnuotexa [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHn4ecKre U 3JIEKTPOMArHuTHbBIE bubnuorexa [JOK
2.1 9
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKue 1 3JIEKTPOMArHuTHHIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.3 O 10
i https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCHUTEJLHOCTH

OCHOBBI cIEMATIBHON TEOpUHU bubnuoreka [JOK
3.1 4 1
OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBASI ®DU3UKA
. bubmuoreka [JOK
4.1 6
IICMEHTBI KBAHTOBOH ONTHKH https://m.edso0.ru/7f41c97c
4.2 Crpoenune aToMa 4 Bubmmorexa LIOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 AToMHOE pO

bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHTbl aCTPOHOMHUU U acTPOPU3UKU 7 Et?i?;&f:;iggﬁfﬂcg?c
Hroro no pazneny 7
Pazgen 6. OGOBIAIOILIEE IOBTOPEHUE

6.1 Oo6o0m1aroree MOBTOPEHNE 4 l:tfri?;;f:;zgr?/};fﬂcgk
Hroro no pazneny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

10 KJIIACC
Koun4yecTBo 4acos
Nen/n | Tema vooka K DJIeKTPOHHBbIE HU(PPOBHIE
B yp Bcero OHTPOIRHBIC o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
®u3nka — Hayka o npupoje. Hayunsle MeTo bl bubnuorexa [JOK
1 1 _
MO3HAHUS OKPYKAKOIIET0 MUpPa https://m.edsoo.ru/ff0c32e2
P o
2 R S At —— ) BuGmorera LIOK
Y P pa, B a https://m.edsoo.ru/ff0c33e6
oI
Mexannueckoe aBrxeHne. OTHOCUTEIbHOCTh
3 MeXaHU4eCcKOTO aBIkKeHus. [lepemenienne, CKOPOCTh 1 bubmrorexa IJOK
’ ’ ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpPHOE TPAMOIMHEWHOE IBIYKCHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE JBUYKEHUE 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0c372e
bu6mmoreka [JOK
6 CBoboaHoe majgeHre. Y CKoOpeHrue CBOOOTHOTO T ACHHS 1 https://m. edso.ru/f0c39¢e
KpuBonuneiiHoe npuxeHue. [[BrkeHne MatepraibHOM bubmuoreka [JOK
7 1 _
TOYKH IO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 ITpunuun otHocuTenbHOCTH ["anumnes. MHepimanbHbie 1 bubnuoreka [JOK
cuctemsbl otcuerta. [lepBbiii 3akoH HproToHa https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [IpyuHuun cyneprno3uuuu Cuil. 1 bubnuoreka [JOK
Bropou 3akon HeroTOHA 1J11 MaTepuaaibHOW TOUKU https://m.edsoo.ru/ff0c3be8
10 Tperun 3akoH HproTOHA /17151 MaTepHAIbHBIX TOYEK 1 bubmiorexa LIOK
P A p https://m.edsoo.ru/ff0c3be8
11 3akoH BceMHpHOTo Tarotenus. Cuna tspkectu. [lepBas 1 bubnmoreka [JOK
KOCMHMYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH I'yka. Bec tena 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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https://m.edsoo.ru/ff0c3el8

Cuna tpenus. Koapduuuent tpenuns. Cuna

13 COTIPOTHUBIICHUS MIPU ABUKEHUU TeJIa B )KUJIKOCTH WU bubnmorexa LIOK
P p https://m.edsoo.ru/ff0c3f76
rase
[TocrynarensHO€ U BpamaTeIbHOE JBUKEHUE
14 aGCOJiIIHOTHO TBE] ﬂoropTena Mowment cuibl. [1nedo cubl bubnmorexa LIOK
p . ' ' https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCHs TBEPJIOTO Tela
Nmnynec MaTepuaabHOM TOYKH, CUCTEMBI
15 MaTeyI/IaJ'II)HBIXpTO‘IeK Nmn J'II)(; CUJTBI. 3aKOH bubmorexa LJOK
P ) y ] https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITYJIbca. PeakTUBHOE JIBIKEHHE
PaboTa u momHOCTE critbl. Kunetndaeckas sHeprust
16 MarepuaabHO Touku. Teopema 00 N3MEHECHUH bubmorexa LIOK
P . ] p https://m.edsoo.ru/ff0c4502
KHHETHYECKOW SHEPTUHU
[TorenumanesHas sHeprus. [loTeHunanbHas sHEprust
17 o neopmu OBpaHHopfn WHBI HOTeHuEIam)Ha;{ bubmiorexa LIOK
yrpyr pMHP Py ) https://m.edsoo.ru/ff0c461a
SHEprus Tesia BOJIM3H MOBEPXHOCTU 3eMIIU
[ToTeHumanpHbIE U HENOTEHIUABHBIE CUIIBL. CBS3b
18 paboTHl HEMOTEHITUATIBHBIX CUJI C U3MEHEHHUEM bubnuoreka [IOK
MEXaHHUYECKOW SHEPTUU CUCTEMBI TEN. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHUsI MEXaHUYECKOU SHEPTHU
JlaGopaTtopHas pabota «lccnenoBanue CBs3u pabOThI
19 CUJIBI C U3MEHEHUEM MEXAHUYECKOM SHEpruu Tella Ha
MIPUMEPE PACTSHKEHUS PE3UHOBOTO HKT'YTa)
20 KonTponsnas pabora no teme «Knunemartuka. Jlunamuka. bubnuoreka [JOK
3aKOHBI COXPAHEHUS B MEXAHHUKE» https://m.edsoo.ru/ff0c4b74
OcCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHO-KUHETUUECKON bubnuorexa [IOK
21 _
teopun. bpoyHoBckoe nBmxenue. Auddysus https://m.edsoo.ru/ffOc4dc2
XapakTtep ABUKEHUS U B3aUMOJACHCTBUS YaCTHI]
22 BellecTBa. Moaenu cTpoeHus ra3oB, )KUJIKOCTEN U
TBEPABIX TEN
23 Macca monekyn. KonnuectBo BemectBa. [loctosiHHas

Asorazpo



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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TermoBoe paBHOBecue. Temneparypa u €€ U3MEpEHHUE.

24 [IIxana remneparyp Llenscus !
. bu6mmoreka [{OK
25 Nneansusiii raz B MKT. OcnoBhoe ypaBHenue MKT 1 https://m. edsoo.ru/ffocAfde
AbcomoTHas TeMIeparypa Kak Mepa cpenHen Butmorexa [IOK
26 KMHETUYECKOM 3HEPruu ABHKEHUS MOJIEKYJ. Y paBHEHHE 1 .
. https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akoH JlanpToHa. 'a30BbIC 3aKOHBI 1
8 Jlaboparopnas padota «/cciaenoBanue 3aBUCUMOCTH 1
MEXTy TapaMeTPaMH COCTOSIHUS Pa3pEKEHHOTO Ta3ay
29 N3omnporieccr B naeanbHOM Ta3e U UX rpapuiIecKkoe 1 bubnuotexa [JOK
MIPEACTABICHUE https://m.edsoo.ru/ff0c570e
BHYTpeHHﬂfI SHEPTrUs TEPMOJIUHAMUICCKON CHUCTEMBI U Bu6morexa L{OK
30 crocoObI e€ m3MeHeHus. KonmdecTBo TeroTsl 1 padoTa. 1 _
https://m.edsoo.ru/ff0c5952
BHyTpeHHsIsT SHEpTUs 0THOATOMHOTO HJICATBHOTO Ta3a
bu6mmoreka [IOK
31 Bur Tennonepenasm 1 https://m.edsoo.ru/ff0c5¢36
30 VnenbHasg TEIUIOEMKOCTD BenlecTBa. KoanmuecTBo 1 bu6mmoreka [IOK
TEIUIOTHI TIPH TEIUIonepeaaue. AauabaTHBIN MPOIECC https://m.edsoo.ru/ff0c5c36
[TepBriil 3aKOH TEPMOJMHAMUKHN U €70 IPUMEHEHHUE K bubnuorexa [JOK
33 1 _
H301poIeccaM https://m.edsoo.ru/ff0c5efc
34 Heob6parumocTth nporieccoB B mpupoe. Bropoii 3akon 1 bubnuorexa [JOK
TEPMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
. . bubmuoreka [JOK
35 [Mpunnun aevictBust u KIT/I TeruioBoii MmanmHbI 1 https://m.edsoo. ru/ff0c600a
36 Huxn Kapro u ero KITJ] 1
37 DKOJIOTHYECKHE MPOOIEeMbl TETIOIHEPT€TUKH 1
O6o6maromuit ypok «MomnekynspHas ¢puzrka. OCHOBBI bubnuoreka [JOK
38 1 _
TEPMOJAMHAMUKN» https://m.edsoo.ru/ff0c6938
39 KonTponsHas pabota o Teme «MonekynsipHas pusnka. 1 bubnmoreka [JOK
OCHOBBI TEPMOJUHAMUKIY https://m.edsoo.ru/ff0c6a50
40 [TapooGpazoBanue u KoHaeHcaus. Vicnapenue u 1 bubnuoreka [IOK
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KHUIICHUE https://m.edsoo.ru/ff0c63b6
a1 AOCoI0THAS ¥ OTHOCHTEIBHAS BIIAKHOCTH BO3/IyXa. bubnuorexa [JOK
Hacpiennsrit nap https://m.edsoo.ru/ff0c64d8
Tgej teno. Kpucramnuueckrue u aMopgHbIe Tena.
2 Ambomonn coorors xpucraton Koe Bu6mrorera LIOK
kpuctauibl. COBpEeMEHHbIE MaTEPUAIBI https://m.edso0. 1/ THICE50
43 [InaBnenue U KpucTaIM3aus. Y AeIbHas TEIOTa bubmmoreka [{OK
raBnenus. Cyonumarus https://m.edsoo.ru/ff0c6708
bubnuotexa [JOK
44 VYpaBHEHHE TEIIOBOTO OagaHca https://m.e dSO(])_.II’U 1F0c6820
45 DJIeKTpU3alus Tell. DNeKTPpUIeCcKuur 3aps. J(Ba Buaa bubnuotexa [JOK
AIEKTPUYECKUX 3apsIIOB https://m.edsoo.ru/ffOc6bcc
16 [TpoBOAHMKH, AUDTEKTPUKH U TIOTYITPOBOJHUKU. 3aKOH bubnuorexa [JOK
COXpAaHEHUS JEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0c6bcc
47 B3aumoneunctsue 3apsinoB. 3akoH Kynona. TouedHbIH bubnuoreka [JOK
AIEKTPUYECKUU 3apsifT https://m.edsoo.ru/ff0c6ces
Hanpsixeénnocts anektpudeckoro nois. [IpuHnun
48 cyner;noznuml BHGKTpI/lI)‘IeCKI/IX MOJICH. HI/III-:I/II/IH BH6J_IHOTeKa HOK
HATIPSKCHHOCTH https://m.edsoo.ru/ff0c6df2
49 PaboTa cun anexrpocrarudeckoro moJjs. [lorenmuan. bubnuoreka [JOK
Pa3zHocTh noTeHIIMAIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHUKHU U JTUBIEKTPUKHU B DJICKTPOCTATUYECKOM bubnuorexa [JOK
noJie. Jlusnexkrpuyueckasi NPOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 OnekrpoeéMkocTb. Konnencarop Egg?ﬁ%t{ﬁ)gﬁ}?ﬂ)c? 126
52 DIEeKTPOEMKOCTD IJIOCKOTO KOHJAEHCATOPA. DHEPIUsi bubnuoreka [JOK
3apsKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 Ha6opaTopHa;1”pa60Ta "N3mMepeHune 3IeKTPOEMKOCTH
KOHJIEHCAaTopa
[IpuHUMN NEHCTBUS U IPUMEHEHHUE KOHJIEHCATOPOB,
54 KOMMPOBAJIBHOTO anmnapara, CTpyluHOI0 pUHTEpa.

3J'ICKTpOCTaTI/ILICCKa$I 3alguTa. 3a3eMIIcHHE
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https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ANEKTPOTIPUOOPOB

DNEeKTPUYECKUN TOK, YCIOBUSI €T0 CYIIECTBOBAHMSL.

55 [TocTosuHeIi Tok. Cuna Toka. Hanpsoxenue.
Conpotusienue. 3akoH OMa 1j1s ydacTka Lenu
[TocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE
56 COGI[I/I})‘;[GHI/IC i OBOIIHI/IIIZOB JlaGoparopHas paboTa bubmorexa [IOK
P ) patopHas p https://m.edsoo.ru/ff0c74f0
«/3ydeHune cMEIaHHOTO COCTMHEHHUS PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH ANEKTPUUECKOTO TOKA. 3aKOH bubnuotexa [JOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3axon Oma JU1s MOJIHOM (3aMKHYTOM) JIEKTpHUYEeCcKOM
neru. KopoTkoe 3ambikanne. JlabopatopHas pabora bubnuorexa [JOK
58 _
«3mepenne D/1C ucTouHnKka ToKa U €ro BHyTPEHHET o https://m.edsoo.ru/ff0c7ae0
COTIPOTHBIICHUS
PesepBHslit ypok. KonTposibHas paboTa no teme
59 "SHGII)(T OJII/I}I’{paMI/IKa" / ]gce OCCI/II?/'ICKaSI IIPOBEPOYHAs bubmrorexa IJOK
P P poBep https://m.edsoo.ru/ff0c8c56
paborta
O6o0maromuii ypok «JIeKTpoIuHAMUKAY / bubnuoreka [IOK
60 . :
Bcepoccuiickas mpoBepodHas paboTa https://m.edsoo.ru/ff0c88be
DJIEKTPOHHAs MPOBOIUMOCTb TBEP/IBIX METAIIIOB.
61 3aBUCUMOCTD CONPOTUBIICHUSI METAJIIIOB OT
Temiiepatrypbl. CBEpXIIpOBOIUMOCTD
62 DNEeKTpUYECKUH TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX
My4KOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U TPUMECHAS
63 bi§ O]:,:,ZI;)HMO?TB CBowuctBa p—N-ne exorz)[a bubmiorexa HOK
P ) p ' https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBBIE TPUOOPHI
DNEeKTpUUYECKUH TOK B PaCTBOPAX U paciiaBax
64 ANEKT pOJ'II/ITOB DneKT lz)nnmt?ecxaﬂpzmccounaum bubmiorexa [IOK
p ' p ' https://m.edsoo.ru/ff0c82ba
OnexTpoaus
65 DneKTpuuecKur TOK B razax. CaMOCTOSTENbHBIN U bubnmoreka [JOK
HECaMOCTOATENbHBIM pa3psaa. Moisnus. [1nazma https://m.edsoo.ru/ff0c84ae
66 DneKkTpuuecKue Npuodophl U yCTPOICTBA U UX bubnuoreka [IOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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MPaKTUYECKOE NpuMeHeHue. [IpaBuiia TeXHUKu
0€e30MacCHOCTH

https://m.edsoo.ru/ff0c86fc

KonTpospHas paboTa 1o TemMe «JIEKTPOCTATUKA.

67 ITocTosIHHBIN 2NEKTpUYECKUN TOK. TOKM B pa3iInYHbIX 1 bubmiorexa HOK
' https://m.edsoo.ru/ffOc8a8a
cpenax»
68 PezepHblit ypok. O6o0maronmii ypok mo remam 10 1 bubnuorexa [JOK
KJ1acca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c86fc
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11 KVIACC

KoandecTBO 9acoB

DJIeKTpOHHbIe M (poBbIe

Nen/m | Tema ypoka
P Bcero Koﬁn TPOJIBHbIC o0pa3oBaTe/ibHbIE PecypcChl
padoThbI

[TocTosiHHBIE MarHUTHI U UX B3aUMOJECHCTBUE. 516 IIOK

1 MaruuTHO€ noJsie. BeKTop MarHUTHOW MHIYKIUH. 1 1 J_IHOTeKa
JTHHH MATHITHOM M YKL https://m.edsoo.ru/ff0c9778

2 MarunuTHO€ noJie TPOBOHUKA ¢ ToKOM. OnbIT Dpcrena. 1 bubnuotexa [JOK
B3anmMoeficTBre MPOBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlabopaTtopHnas pabota «/3y4eHrne MarHuTHOTO TIOJIsS 1 bubnuorexa [JOK
KaTyIIKU C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA MPOBOIHUK C TOKOM.

4 Cuna Ammepa. JlabopatopHas padota «ccnemoBanue 1 Et?[?sj'j/P/I;T:(;ggr?/I?fOc9aco
JCHCTBUS TIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM» " '
JlelicTBME€ MarHMTHOTO TOJISl HA JBHXKYIITYOCS

5 3apspkeHHyto yactuity. Cuna Jlopenma. Pabora cubl 1 BH6J_IHOTeKa HOK
Jopenna https://m.edsoo.ru/ff0c9df4
DnekTpoMarHuTHas MHAYKIus. [ToTok BekTopa

6 MarHuTHOM uHayKuuu. IC uaaykiuu. 3akoH 1
aneKTpoMaruuTHoi unaykuuu dapanes

7 JlabopaTtopHas pabota «lccnenoBanue siBICHUS 1 bubnuoreka [JOK
AJIEKTPOMArHUTHON MHTYKIIHI https://m.edsoo.ru/ff0cal50
WNunyktuBHOCTD. SBNenue camonnaykuuu. I1C

8 CaAaMOMHJIyKIIMH. DHEPrusi MATHUTHOTO TOJISL KATYILIKH C 1 Et?[ﬁss?ﬁr?wT:cIiic])_[g/I?fOCaGOO
TOKOM. DJIEKTPOMAarHuTHOE I0JIe T '
Texnuueckue ycTpOHCTBA U UX MPUMEHEHUE:

9 MMOCTOSTHHBIE MArHUTBI, JIEKTPOMArHHTHI, 1
AJEKTPOJIBUTaTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

10 O6o06maromuii ypok «MarHuTHoe moJe. 1 bubnmnoreka [JOK

3J'ICKTpOMaFHI/ITHa${ HWHIAYKOUSI»

https://m.edsoo.ru/ff0cab82
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11 KontponsHas padora o Teme «MarHuTHoe ToJie. bubnuorexa [IOK
DNeKTpOMarHuTHasE MHIAYKLHS» https://m.edsoo.ru/ff0cad58
CBoOOTHBIC MEXaHUYECKUE KoyieOaHus. ['apMoHuYecKre

12 KoJieOaHus. YpaBHEHHE TAPMOHHYECKUX KOJICOaHUH bubmorexa [JOK

P P ' https://m.edsoo.ru/ff0caf06
[IpeBpanienue sHeprun
Jlaboparopras pabota «lcciienoBanue 3aBUCIMOCTH

13 MePHO/Ia MAJTBIX KOJICOAHWH Ipy3a Ha HATH OT JTHHBI

HUTHU ¥ MAacChl TPY3a»
Konebarenbubin koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B HI€aTbHOM bubnuotexa [JOK

14
KoJIe0aTeIbHOM KOHTYpE. AHAIOTHUS MEXTY https://m.edsoo.ru/ff0cb820
MEXaHWYECKUMH U JIEKTPOMATrHUTHBIMU KOJICOAHHSIMHU

15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUU B bubnuorexa [JOK
HJIeaTbHOM K0JIe0aTETbHOM KOHTYPE https://m.edsoo.ru/ffOcb9c4
[IpencraBnenue o 3aTyxarONUX KOJIeOAHUSIX.

16 BII:IH JICHHBIE MexaHyI/)I(‘ICCKI/Ie KoJiebanus. Pe3onanc bubunorexa LIOK

YK ) ’ https://m.edsoo.ru/ffOcbb86
BoIHyKIeHHbBIE 3JIEKTPOMAarHuTHbIE KOJ1eOaHus
IlepemenHunId ToK. CHHYCOUIAIBHBIN IEPEMEHHEBIN TOK.
17 MOpI_HHOCTB e eMeHHOI}",O TOKa AMHJ‘II/ITpI[HOG u bubunorexa LIOK
. P ) Y https://m.edsoo.ru/ffOcbd34
JICUCTBYIOIIEEe 3HAUCHHE CUJIbI TOKA U HAIIPSDKEHUS

18 Tpanchopmarop. [IpousBoacTso, nepenava u
OoTpeOJIeHNE AIIEKTPUUECKON SHEPTUH
YCTpoHCTBO M MPAKTUUECKOE TPUMEHEHUE

19 3JI€I£)T I/IqecxoropaBOHKa reHe ZTO a epeMEeHHOro TOKa bubmorexa IJOK

b ’ patopa rep ’ https://m.edsoo.ru/ffO0cc324
JTUHUH 3JIeKTporepenad
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

20 anekTposaHeprun. KynpTypa ucnonb30BaHus
AJIEKTPOIHEPTHH B TOBCEIHEBHOU )KU3HU
MexaHu4yecKue BOJIHBI, YCIOBUS PACIIPOCTPAHEHHUS.

21 [Tepuoa. CxopocThb ac,ny OCT aHIe)HI/I}IpI/I I[J'II?/IHa BOJTHBI bubmiorexa [IOK

PHOL. p pactpocip ' https://m.edsoo.ru/ff0cca54
[TonepeyHsbie ¥ MPOIOTBHBIE BOJTHBI
22 3Byk. CkopocTs 3ByKa. I poMKOCTh 3ByKa. BeicoTa TOHA. bubnuoreka [IOK



https://m.edsoo.ru/ff0cad58
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TemOp 3ByKa

https://m.edsoo.ru/ff0cccOc

3JICKTpOMaFHI/ITHbIC BOJIHBI, UX CBOMCTBA U CKOPOCTD.

bubnuoreka [IOK

2
3 [IIxana 37€KTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIHUIIBI pagroCBA3U U TeeBUACHUS. PazBuTe
CpeACTB CBs3U. Pannonokanms
bu6mmoreka [IOK
2 K «K »
5 oHTpoJIbHAs paboTa «Koyrebanus v BOTHBI https://m.edso.ru/FOCCAf8
[IpssMonMHENHOE pacIpOCTPAHEHNE CBETA B OJTHOPOJHOU bubnuorexa [JOK
26 . :
cpeae. Toueunslid HICTOUHMK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
OTtpaxxeHue cBeTa. 3aKOHbI OTPAYKEHUS CBETA. bubnuorexa [JOK
27 -
[TocTpoenne n300pakeHUH B TIIIOCKOM 3€pKaje https://m.edsoo.ru/ffOcd4e0
28 [Tpenomiienne cBera. [lonHOE BHYTpEHHEE OTPAKEHHUE. bubnuorexa [JOK
[IpenenbHbIH yroJl MNOJHOTO BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/ff0cd76
29 JlabopaTtopHas pabota «3mepenne mokazaremns bubnuorexa [JOK
MPETOMIIEHHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenue nzobpaxkenwnii B muHze. opmyna bubnuorexa [JOK
30 . :
TOHKOW JIMH3BI. Y BEJIMYECHHE JINH3bI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHnas pabota «lccnemoBaHue CBOMCTB
M300paKCHUH B JIMH3AX)
Hucnepcus cera. CoXHBIA COCTaB OEIIOTO CBETA.
32 LBeT. JTabopatopnas padota «Habmronenue aucnepcun
CBETa»
HNutepdepennus ceera. udpakums crera. bubnuoreka [JOK
33 N :
JlndpakuronHas pemeéTka https://m.edsoo.ru/ffOced22
34 [Tonepeunocts cBeTOBBIX BOJH. [lonspuzamus cera bubmiorexka [IOK
P ' P https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U YCTPOICTBA U YCIOBUS X
0€3011aCHOTO MPUMEHEHUS
36 I'paHuIel MPUMEHUMOCTH KIACCUYECKOU MEXaHUKHU. bubnunoreka [JOK
ITocTynaTel cieruaibHOU TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTD OTHOBPEMEHHOCTH. 3aMEUIEHNE bubnmnoreka [JOK

BPEMCHHU U COKpPAIICHUC TJIMHBL

https://m.edsoo.ru/ffOcfa42
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38 DHeprusi ¥ UMIYJbC PEISITUBUCTCKOU YyacTulibl. CBsI3b bubnuorexa [JOK
MaCChI C SHEPTUEH U UMITYJIbCOM. DHEPTHUs MOKOS https://m.edsoo.ru/ffOcfc68
KonTtposneHast padota «OnTrka. OCHOBHI CTIeIUAILHON bubnuorexa [JOK

39 .

TEOPUH OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0

40 ®otonbl. opmyna [Tnanka. DHEPrUs ¥ UMITYIIbC bubnuotexa [JOK
dboToHa https://m.edsoo.ru/ffOcfel6

a1 OTtkpeiTHe U uccienoBanue porodpdexra. OnbiTe A. I bubnuotexa [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4

42 3akoHbl poTodrhdexra. YpaBHeHne DUHIITEWHA TS bubnuorexa [JOK
dotorddexra. «KpacHas rpanuiay Gororddexra https://m.edsoo.ru/ff0d015e

43 Hasnenue ceera. Onbith [1. H. Jlebenera. Xumuaeckoe bubnuorexa [JOK
JNIEUCTBYUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckne ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE:

44 (dboTormeMeHT, (HOTONATUUK, COTHEUHAsI OaTapes,

CBETOIHOT

45 Pemrenue 3aga4d mo reMe «D1eMeEHTHI KBAHTOBOU bu6moreka [IOK
ONTHKN» https://m.edsoo.ru/ff0d0302

16 Mogenb aroma Tomcona. OnbiTel Pezepdopaa mo bubnuorexa [JOK
paccesiHuio a-vyactull. [LnanerapHas Moaens aroma https://m.edsoo.ru/ff0d091a

bu6mmoreka [JOK

47 Hocrynarer bopa https://m.edsoo.ru/ff0dOafa
N3nyuenue u norunomienre (OTOHOB MPU MEPEXOe

48 aTOI\?I,: C OJIHOTO O;HHH 3He(1)r1/11/1 Ha I y oﬁpBI/I;.I bubnorexa LIOK

P p pyron. https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BonHoBsie cBorcTBa yactull. Bosnsl ne bpowis.
49 Kopnyckyns HO-BOJ‘IHOBOI/I}I TU3M HCHOEIT&HHOC u bubmorexa LIOK
PHYCKYTUP a ' https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3JTy4YCHUE

50 OTtkpsiTue paguoakTuBHOCTU. OnbITH Pesepdopaa mo bubnuoreka [JOK
OIIPEJIEICHUIO COCTaBA PAAMOAKTUBHOIO U3Iy4EHUs https://m.edsoo.ru/ff0dofd2

51 CporuictBa anbda-, 6era-, raMMma-u3nydeHus. Bnusaue
PaaOaKTUBHOCTH HA )KUBBIE OPraHU3MBbI

52 OTkpeITHE TPOTOHA U HEWTpoHa. M3oTonbl. Abda- bubnuoreka [IOK
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pacmaj. DIeKTPOHHBIN U IO3UTPOHHBINW OeTa-pacna.
'amma-uziyyenue

https://m.edsoo.ru/ff0d1162

53

OHeprus CcBA3U HYKJIOHOB B sJipe. SIepHble peaKlnu.
Snepubid peakrop. [IpodaeMbl, mepcreKTUBHI,
9KOJIOTHYECKHE ACIIEKTHI SIIEPHOU SHEPIETUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTUllbl. OTKPBITHE NO3UTPOHA.
MeTo/1b1 HaONIOIEHUS U PETUCTPALIUH DJIEMEHTAPHBIX
yactull. Kpyrieiii cton «DyH1aMeHTalbHbIE
B3auMOJIeUCcTBUS. EMUHCTBO (hr3nueckon KapTHHbI
MHUpa»

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BuTusa acTpoHoMuu. [lpuknagnoe u
MHPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMUU. Bujt
3BE3nHOTO HeOa. Co3Be3us, IPKUE 3BE3/IbI, TUTAHETHI, UX
BuaMMoOe aBIkeHne. CoJlHedHast cucTeMa

56

Comnrie. ConmHeUHast akTUBHOCTh. VICTOUHMK SHEPTUU
CoJHIIa U 3BE31T

57

3BE€3/1bl, X OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI TTTABHOW
MOCJIEI0OBATENIbHOCTH. BHYTpeHHEE CTpOECHHE 3BE3I.
CoBpeMeHHbIE NMPEICTABICHUS O TPOUCXOKICHUU U
sposirory CoJIHIA U 3BE3 T

58

Mineunbin [Iyte — nama [Manaktuka. [Tonoxxenue u
nerokenue Connna B [Nanaktuke. I'anaktuku. YeépHbie
JBIPHI B SIPaX TATaKTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopust boibiioro
B3pbIBa. PenukToBoe M3nydyeHue. MerarajgakTuka

60

Hepemennsie npo0ieMbl acTpPOHOMUU

61

KonTpombHas pabota «91eMeHTbl aCTPOHOMUU U
acTpOo(PU3UKNY

62

O6o06maromuit ypok. Ponb ¢pusnuku n actpoHOMHUM B
SKOHOMUYECKOMN, TEXHOJOTHYECKON, COLIMATBLHON U
ITHYECKOH cdepax JIesTEIbHOCTH YeJI0OBeKa

63

O6o6maromuit ypok. Posb u mecto pusuku u



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

ACTPOHOMHH B COBPEMEHHOM HAy4YHOU KapTUHE MUPA

O6o6maromuit ypok. Ponb ¢usnueckoii Teopuun B

64 (bopMUpOBaHUU TIPEACTABICHUHN O (U3NIECKOI KapTHHE 1
MHUpa
O6o06maromuit ypok. Mecto (pu3n4eckoil KapTHHBI MUPa
65 B 00IIIeM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX 1
MPEJICTABICHUI O IPUPOJIE
66 PesepBHbIil ypok. MaruutHoe nose. D1eKTpoOMarHUTHAs 1
WHTYKIHS
67 PesepBHblit ypok. Ontuka. OCHOBBI CIELIMAIbHOM 1
TEOPUH OTHOCUTENILHOCTH
68 Pesepnbiit ypok. KBantoBas ¢puznka. DneMeHTb! 1 bubnuoreka [IOK
ACTPOHOMUH U aCTPOPU3UKHU https://m.edso0.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMOHCTpPHPOBATh HA MMPUMEPaX PoJb U MeCTO (pu3uku B (HGOPMUPOBAHUA
COBPEMEHHOM HAay4YHOW KapTUHBl MHpA, B PA3BUTHM COBPEMEHHOU
TEXHUKH U TEXHOJIOTH, B IPAKTUYECKOM AEATEIBHOCTH JTIOAECH

10.2

YuuThIBaTh TpPaHUIBI MPUMEHEHHUS HM3YYEHHBIX (DU3MUECKUX MOJEIEH:
MarepuaigbHas TOYKa, HMHEpPIHATbHAsg CHUCTeMa OTCYETa, aOCOTIOTHO
TBEPAOE TEJNO, MICATbHBIA Ia3; MOJACIH CTPOEHHUS Ta30B, KUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIM DJIEKTPUYECKMM 3aps] — NpPU PpPEIIECHUU
(bu3nueckux 3aaa4y

10.3

Pacno3naBath (usmueckue sABIEHUS (MPOLECCH) U OOBSICHATH HUX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYISIPHO-KHHETHYECKOH TEOpHUHU
CTpOCHHS ~ BEIIeCTBA W  DJJCKTPOJMHAMHKH:  DPAaBHOMEPHOE U
PaBHOYCKOpPEHHOE MPAMOJIMHENHOE ABMKEHNE, CBOOOTHOE MaJieHHe Te,
JIBIDKEHUE TI0 OKPY)KHOCTH, MHEPIUs, B3auMoAeicTBre Ter; mupdysus,
OpOYHOBCKOE JBMKEHHUE, CTPOCHHE IKHUAKOCTEHM U TBEPIABIX Tell,
n3MeHeHne oO0BéMa TeJ MpHU HarpeBaHUU (OXJIAXIECHUU), TEIJIOBOE
paBHOBecHEe, HCHApeHHe, KOHJEHCallUs, IUIaBIeHHE, KpUCTaJUIH3alus,
KHUIIEHHE, BIIAXXHOCTh BO37yXa, MOBBIIICHUE [AaBJICHUSI raza IMpU €ro
HarpeBaHUM B 3aKPHITOM COCYJE, CBSI3b MEX/y IapaMeTpaMu COCTOSTHUS
ra3a B M30Ipolieccax; dJIEeKTPU3allMs Tell, B3auMOIeHCTBHE 3apsi 0B

10.4

OnuceiBaTh MCXaHHUYCCKOC JBHXKCHUC, HCIIOJIb3YA (1)I/I3I/I‘IGCKI/I6
BCJIIMYMHBI: KOOpJAWHATa, MOYyTh, HNEPEMCEIICHUEC, CKOPOCTh, YCKOPCHHC,
Macca T1€jia, CuJjia, UMIIYJIbC TE€JIa, KHHETUYCCKAas SHEPIrusd, IIOTCHIUAJIbHAA
OHEpIrus, MEXaHNYCCKasd pa60Ta, MCXaHN4YCCKass MOIIHOCTb, IIpHU
OIIMCAHHU IIPABUJIIBHO TPAKTOBATb (bHBH‘{eCKI/Iﬁ CMBICJI HCIIOJIb3YCMBIX
BCJIIMYHUH, HX 0o0O3HAYeHHs WU CAWMHHNIBI, HaxoauTb (bOpMYJ'IBI,
CBA3bIBAOIIUC NTAHHYHO (I)I/I?»I/IIICCKYIO BCJINMYNHY C APYTUMU BCIIMIYNHAMU

10.5

OnuceiBaTh M3yYEHHbIE TEIJIOBbIE CBOWCTBA TEJN M TEIUIOBHIC SIBICHHUS,
UCTIONBb3Yys (pu3MYecKkue BEIMYMHBI: JaBJICHHE Tra3a, TeMmIeparypa,
CpelHsAs KHHETHYeCKass JHEepPrusi XaOTHYECKOTO JBIIKEHHS MOJIEKYI,
CpelHEeKBaJpaTUyHas CKOPOCTh MOJIEKYJ, KOJHYECTBO TEIJIOTHI,
BHYTPEHHsIS SHeprus, padoTa rasza, K03p(GUIMEHT MOJE3HOTO ACHCTBUS
TEIUIOBOTO  JBUTATENs; MpPH OMNHCAHWM TMPaBUIBHO TPAaKTOBAaTh
(Gu3MYeCcKUil CMBICI HCMIOJb3YEMBbIX BEIMYMH, HMX OO0O3HAYEHHUS U
eMHUIIBI, HAXOTUTh (OPMYIBI, CBS3BIBAIOIIME JAaHHYIO (U3MUYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC SJICKTPUUICCKUC CBOIMCTBA BCIICCTBA n
QJICKTPUYCCKHUC ABJICHUA (HpOI_ICCCBI), HCIIOJIb3Yyd (1)I/I3I/I‘-ICCKI/IC BCJIIMYHHBI:
BHeKTpI/I‘{eCKI/Iﬁ 3apsad, SJCKTPUYCCKOE TIOJIC, HaHpH)KéHHOCTL T10JI4,
NOTCHIHAJI, PAa3HOCTb [MOTCHUUAIOB;, TIpPpU OMNHUCAHHU TIPABUIIBHO
TPAKTOBATDH (bH3H“ICCKPIfI CMBICJI HCIOJIB3YyEMbIX BCJIMYHH, nux




0003HauEHHS ¥ €AWHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBA3BIBAIOLINE JTAHHYIO
(U3NYECKyI0 BEIMYUHY C IPYTUMH BETHUYUHAMU

10.7

aHaM3UpoOBaTh  (U3WYECKHE TPOLECCHl M SBJICHUS, HUCHOJB3YS
¢u3nveckrue 3aKOHBI U MPUHILIHUIIBL 3aKOH BCeMUPHOTO TsroteHus, I, 1l u
Il 3akonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW 3HEPIUH, 3aKOH
COXPAaHEHHS MMIY/IbCa, MPUHLUI CYNEPHO3ULUU CHUJI, HPHUHLHUII
paBHONpaBUsI ~ HMHEPLMATIBHBIX  CHUCTEM  OTCYETA;  MOJIEKYJSPHO-
KUHETUYECKYI0O TEOPHIO0 CTPOCHHS BEIIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpeIHEH KUHETHUYECKONW OHHEPruM TEIJIOBOIO JIBJKEHUS MOJIEKYN C
aOCOIIOTHOW TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJMHAMUKH; 3aKOH
COXPaHEHHUS IJIEKTPUUYECKOTO 3apsija, 3akoH KyroHa; mpu 3ToMm pa3inyarb
CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MAaT€MaTU4YECKOE BbIPAKEHUE U
yCIIOBHS (TpaHUIIbI, 00JIaCTH) TPUMEHUMOCTH

10.8

OOBCHATH OCHOBHBIE TPUHIMIBI JEUCTBUS MAaIIWH, NPUOOPOB U
TEXHUYECKUX  YCTPOWCTB; pasziuyaTh YyCJIOBUA HX 0€30MacHOTO
WCTIOJIb30BAHUSI B IOBCEHEBHOM JKM3HU

10.9

Brimomaare OKCIICPUMECHTBI IO HUCCIICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU "
MPOILIECCOB C MCHOJIB30BAaHUEM MPAMBIX U KOCBEHHBIX M3MEPEHHI; IPHU
sToM (QopMyaupoBaTh TpodieMy (3agady) W TUNOTE3Y Y4eOHOTO
AKCTIEpUMEHTa, COOMpPATh YCTAHOBKY U3 MPEITI0KEHHOTO 000pyIOBaHUS,
IIPOBOJUTH ONBIT U (POPMYIHUPOBATH BHIBO,IBI

10.10

OCYII_IGCTBJ'ISITB IMpsAMBIC U KOCBCHHBLIC U3MCPCHUA (1)I/I3I/I'-IGCKI/IX BCJIIMYNMH,
MIPU 3TOM BBIOMpATh ONTUMANIBHBIN CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh
WU3BECTHBIE METOIbI OLICHKU MOTPENTHOCTEN U3MEPEHUI

10.11

HccnemoBaTh  3aBUCUMOCTH  MEXKIY (U3NYCCKUMHU BEITUYHHAMHU C
WCIIOJIb30BAHUEM TPSAMBIX HW3MEPCHHM; TPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh peE3yabTaThl IOJYYCHHOH 3aBHCHMOCTH
(bM3UYECKUX BEIWMYMH B BHUAC TAOMUIl U rpadWKOB, JEJaTh BBIBOJBI TIO
pe3yJibTaTaM UCCIICIOBAHMS

10.12

CoOnroaTh nipaBuiIa 0€30MacHOTO TPYIa PU MPOBEACHUHU UCCIICIOBAHUN
B paMKax y4eOHOTO OSKCIIEPHMEHTa, Y4eOHO-HCCIIeOBATEIbCKON |
NIPOEKTHOM JESITEIbHOCTH C MCIIOJIb30BAHHEM H3MEPHUTEIbHBIX YCTPOMCTB
1 1abopaTopHOTO 000PYAOBAHUS

10.13

Pemate pacu€rHpie 3amauu C SIBHO 3aJaHHON (PU3MYECKON MOJIEIbIO,
UCTIONB3Ysl (DM3MUeCKHe 3aKOHBl M MPHUHLHUIIBI, HAa OCHOBE aHalu3a
yCIOBUS 3a/1a4Ml BBIOMPAaTh (U3NYECKYI0 MOJIENb, BBIACIATh (PU3NUECKHE
BEJIMYMHBI U (GOpMyJbl, HEOOXonuMble aisi €€ peleHus, MPOBOAUTH
pacuéThl U OLIEHWBATh PEATBHOCTH MOJYYEHHOTO 3HaueHUs (U3NYeCcKOn
BEJTUYUHBI

10.14

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTHUYCCKH
HCIIPOTHUBOPCUUBYIO LCIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOI71 Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTH U (I)I/I3I/I"IeCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh npu peuicHUuH y‘Ie6HBIX 3aaaq COBPCMCHHBIC
I/IH(I)OpMaI_[I/IOHHHC TCXHOJIOTUH JJIA IIOUCKa, CTPYKTYPUPOBAHUA,
HHTCpIIpETAllUl W MPCACTABICHUA y‘Ie6HOI>’I )51 HaquO'HOHYHHpHOﬁ
I/IH(pOpMaI_II/II/I, HOHy‘ICHHOf/'I N3 PA3JIMIHBbIX HCTOYHHUKOB; KPUTHUYCCKU
AHAJIM3UPOBATH MOJIYH4aCMYHO I/IH(I)OpMaI_II/IIO

10.16

[IpuBoauTh mpHUMEpHl BKJIaJa POCCHMCKUX U 3apyOeXHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIETO




MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Ui

10.17

Hcnonb30Bath TeOpETHYECKUE 3HAHUS 110 (PU3KKE B TIOBCEHEBHOW KU3HU
s obecriedeHusi 0O€30MAacCHOCTH MpHU  OoOpalieHHH ¢ TpubopamMu H
TEXHUYECKUMH YCTPOMCTBAMH, ISl COXPAHEHUS 30POBbs U COOIOICHUS
HOPM 9KOJIOTHYECKOTO TIOBEJICHUSI B OKpYXKaIOIIEeH cpeze

10.18

Pa6OTaTI) B I'pynne€ € BLIIIOJIHCHHUEM PAa3JIMYHBIX COLHAJIbHBIX poneﬁ,
MJIAaHUPOBATH pabOTy IPYIIIbI, PAIMOHATIBLHO PacCIpeeisaTh 00sI3aHHOCTH
U IUTAaHUPOBATh ACATCIBHOCTb B HECTAHAAPTHBIX CUTyallUAX, aICKBATHO
OLCHHMBATL BKJAJA KaXXJAOIr0 H3 YYAaCTHHUKOB TIpPYyHIlbl B PCIICHUC
paccMaTpuBaeMOM MPOOIEMBbI

11 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

111

JleMoHCTpHpOBaTh Ha MPUMEPAX POJIb U MecTO (pU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHpa, B PA3BUTHM COBPEMEHHON
TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOW JEATETBHOCTH JIHOJEH,

LEJT0CTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA

11.2

Y4uThIBaTh TPAHUIBl MPUMEHEHUS H3YyYEHHBIX (PU3NYECKHX MOJIEICH:
TOYEYHBIA SIEKTPUUYECKUIN 3apsl, slepHas MOJENb aroMma, HYKJIOHHAs

MOJIeSIb AaTOMHOTO si/ipa MpH pelieHnH (pU3NUECKUX 3a1a4

11.3

Pacnio3naBate Qusnueckue sBiaeHUS (MPOIECCHI) M OOBACHATH WX Ha
OCHOBE 3aKOHOB JICKTPOJMHAMUKH W KBAHTOBOW (PU3HKH: dIIEKTpUYECKast
IPOBOJIMMOCTb, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JCHCTBUS
TOKa, B3aMMOJICHCTBHE MArHUTOB, OJJCKTPOMAarHUTHAs  WHIYKIIHSA,
JICCTBUE MArHUTHOTO IIOJI1 Ha TMPOBOJHUK C TOKOM M JBYKYIIHIACS
3apsijl, DJCKTPOMAarHUTHBIC KOJIGOAHWS ¥ BOJIHBI, TPSMOJUHECHHOE
pacrpoCcTpaHEeHHE CBETa, OTPaXKCHUE, MpEJOMIICHUE, HHTepdepeHIus,
nudpakIus ¥ MoJIIpU3alysi CBETa, TUCIIEPCHS CBETa, (DOTOICKTPUICCKUN
abdext  (poroaddekr), cBeroBOoe  maBlieHHWE,  BO3HUKHOBCHHE
JIMHEWYaTOro CIEeKTpa aToMa BOJOPOJIa, ECTECTBEHHAs M UCKYCCTBCHHAs

paanOaKTUBHOCTDb

114

OnuceiBaTh U3y4EHHBIE CBOICTBA BEIIECTBA (ICKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE, DIEKTPUYECKYI0 MPOBOJMMOCTh pA3IUYHBIX Cpel) U
ANIEKTPOMArHUTHBIE  sIBIIEHUS (TIPOIECCHI), HCHOJB3YS (U3NYECKUe
BEIIMUUHBI:  JJIEKTPUYECKUH  3apsl, CHUJla TOKa, JJIEKTPHUUECKOE
HaIpsOKEHUE, SJIEKTPUUYECKOE COMPOTUBIIEHUE, PA3HOCTh IMOTEHIUAJOB,
OMC, pabota Toka, UMHAYKIMS MAarHMUTHOTO TOJs, cuia Ammepa, cuia

HopeHua, HHAYKTUBHOCTb KaTyHIKHW, OSHCPrud JJCKTPHUYCCKOIO H




MarHuTHOTO TMOJIEH, MEepUOJ M YacToTa KoJiebaHWH B KoJiebaTelbHOM
KOHType, 3apal M CcuUla TOKa B IIpolecce TIapMOHUYECKUX
JJIEKTPOMArHUTHBIX KoJieOaHuH, (POKYyCHOE pacCTOSIHWE M ONTHYeCKas
CHJIA JIMH3BI; IPU ONHMCAHUM MPABHIBHO TPAKTOBATh (PM3MUECKUI CMBICI
UCIIOJIb3YEMbIX BEJIIMYMH, WX OO0O3HAu€HUs U EIUHUILBL, YKa3bIBaTh
(opMyIbl, CBS3BIBAIONINE JAHHYIO (U3WYECKYIO BEIHYMHY C JPYTHMHU

BCJIIMYNHaAMMN

115

OnuceiBaTh M3Y4YEHHbIE KBAHTOBBIE SIBJICHMSI M MPOLECCHI, HCIOJIb3Ys
(¢u3nyueckrue BEIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA
BOJHBl M 4YacTOTa CBETa, DJHEPruss M UMIYJIbC (OTOHA, MEPHUO]
MOJIypacIajia, SHEPrusl CBA3M aTOMHBIX sAJ1€p; NPH ONMCAHUU IPABUIBHO
TPakTOBaTh  (U3UYECKUH CMBICI  HCHONb3YEMBIX BEIWYMH, HX
0003HaYEHUs U €IMHULIbI; YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIINE JAHHYIO
(u3MYecKyl0 BEIMYUHY C APYTMMH BEJIMYMHAMU, BBIYUCISATH 3HAUEHHE

(bM3UYECKON BETMIMHBI

11.6

AHanu3upoBath  (QU3MUECKHE TIPOLECCHl U SBIEHUS, MCIOJIb3YA
(1)1/13qu01<1/16 3aKOHBI nu MMPUHIHUIIBI: 3aKOH OMa, 3aKOHBI
MOCJIE0BATEILHOTO M MapaJICILHOTO COSAMHEHHS MTPOBOJHHUKOB, 3aKOH
Hxoyna — JleHma, 3akOoH AJIEKTPOMAarHUTHOW MHAYKIUMW, 3aKOH
MPSIMOJIMHEHHOTO PACTIPOCTPAHCHHSI CBETAa, 3aKOHBI OTPAXCHHS CBETA,
3aKOHBI TIPEJIOMJICHUSI CBETA, ypaBHEHUE DiHIITEHHA A7 GoTtorddekTa,
3aKOH COXpPaHEHWs DSHEPruu, 3aKOH COXpPAaHCHHS UMITYJIbCa, 3aKOH
COXpPAaHEHMS DJICKTPUYECKOTO 3apsja, 3aKOH COXPaHEHUsS MacCOBOTO
yucia, MocTynarel bopa, 3aKOH paJdOaKTUBHOTO pacmaja; Mpu 3TOM
pazMyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOoe

BBIp@XKEHUE U yCIIOBUA (TPaHULIbI, 00JaCTH) MPUMEHUMOCTH

11.7

OHpe,Z[eJ'IﬂTB HampaBJICHUEC BCEKTOpa HWHAYKIOHWHW MArHdTHOI'O  IIOJIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpOI/ITL 1 OIIMCBIBATh I/I306pa)KeHI/Ie, CO31aBacMOC€ IINIOCKHMM 3CPKaAJIOM,

TOHKOHW JTUH30U

11.9

BBINONHATE KCIIEPUMEHTBI TI0 HCCIICOBAHUIO (DU3MYECKHUX SIBICHHHA H
MPOIECCOB C HCIOJIb30BAaHHUEM MPSMBIX U KOCBEHHBIX W3MEpPEHUH; MpH
3ToM ¢opMyaupoBaTh mpobiemy (3agady) W THIOTE3y Y4eOHOTO
JKCMIEPUMEHTa, COOMpATh YCTAHOBKY W3 MPEUIOKEHHOTO 000PYIOBaHMS,

IMPOBOAUTDH OIIBIT U q)OpMy.]'II/IPOBaTB BBIBObI

11.10

OCYH.[GCTBJ'IHTL psAMBIC U KOCBCHHBIC U3MCPCHUA (I)I/IBI/ILICCKI/IX BCJIIMYMH,
Ipu 5TOM BLI6I/IpaTB ONTHMAJIBHBIM CIIOCO0 HU3MCPCHUSA U HUCIIOJIB30BATH

MN3BCCTHBIC MCTOAbI OLICHKH IIOTI pCMHOCTeﬁ H3MepeHPII71




11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MYECKUX BEJIHMYMH C HCIOJIb30BaHUEM
NpsIMBIX ~ M3MEPEHUH; MPHU OTOM  KOHCTPYHpPOBATh  YCTAaHOBKY,
(UKCUpOBaTH PE3YNbTAThl IOJYYCHHOH 3aBHUCHUMOCTH  (PH3MUYECKHX
BEJIMYMH B BHJE TAOIHMII U TPaHKOB, JEIaTh BBIBOABI 1O pe3yJabTaTaM

HCCIICA0BAaHUA

11.12

CoOmronate  mpaBuia  0€30MAacHOTO  Tpyda MpH  IPOBEICHUHU
UCCIeOBaHUM B paMKax y4eOHOro HSKCIEpUMEHTa, ydeOHO-
MCCIIEIOBATEILCKOM M IIPOEKTHOM JEATEIBHOCTH C MCIOJIb30BAaHUEM

MU3MEPUTENBbHBIX YCTPONUCTB U J1JAOOPATOPHOro 000PYyAOBaHUS

11.13

Pemats pacuérHbple 3amaud ¢ SIBHO 3a/JaHHOM (DU3MUECKOM MOJEINbIo,
UCIONIBb3Ysl (PU3MYECKHe 3aKOHbl W MPHUHLMIBI, HAa OCHOBE aHajn3a
YCIIOBHS 33/1auu BHIOMPATh (PU3UUYECKYIO MOJIENb, BBIICIATh (PU3MUECKUE
BEMYMHBI U (OPMYJbl, HEOOXOAMMBIE i €€ pEelIeHUs, MPOBOAUTH
pacuéTel U OIIEHMBATh PEAJbHOCTH IMOJIyYEHHOTO 3HA4YeHHUs (HU3NUECKOI

BCIINYNHBI

11.14

Pemats Ka4ueCTBECHHbIE 3a/1a4H: BBICTpanBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO LEMOYKY PACCYXJIECHUN C ONMOPOM HAa HM3y4YEHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (bnanecm/le SABJICHUSA

11.15

Hcnonb3oBath mpu  pemieHHMH  y4eOHBIX  337ady  COBPEMEHHBIE
nH(OpPMALIMOHHBIE TEXHOJOTHMH JUId TIOMCKa, CTPYKTYpHUPOBaHMS,
UHTEpIpeTallii U MpeJICTaBiIeHUs] Yy4yeOHOW U HAy4YHO-TIOMYISIPHOM
nHpopMalUY, TOJYYEHHOW U3 pPa3IMYHbIX HCTOYHHKOB; KPUTHYECKH

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBACHATH IIPUHIMUIIBI I[GI‘/'ICTBI/IH MallliH, HpI/I60pOB U TCXHHYCCKHX
YCTpOﬁCTB; pas3jiiaTtb YCIOBHA HX 0e30IacCHOTO MCIIOJB30BAaHUS B

HOBCCHHCBHOﬁ KHU3HU

11.17

[IpuBoauTh mNpuUMeEpbl BKIaAa POCCHICKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pazBUTHE HAyKd, B OOBSCHEHHE IMPOILIECCOB OKPYKAIOUIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

11.18

Hcnonb3oBaTh TEOPETUYESCKUE 3HAHUS 110 (PU3UKE B MOBCEITHEBHON YKU3HU
Uil obecriedeHus: O€30MacHOCTH TMPpH  OOpalleHuH ¢ TpudopamMu |
TEXHUYECKUMU YCTPONUCTBAMHU, JUIsI COXPAHEHHsI 3I0POBbS M COOTIOACHMUS

HOPM 5KOJIOTHUYECKOT'O ITOBECACHHUS B OKp}I)KaIOH.Ieﬁ cpeae

11.19

PaGorats B rpymnmne € BbIIIOJIHCHUCM PA3JIMYHBIX COLMAJIbHBIX poneﬁ,
IJIaHUPOBATH pa60Ty T'pyIIbl, palUOHAJIBHO PACIIPCACIIATH 0053aHHOCTH U
IUIAaHUPOBATh ACATCIIBHOCTb B HCCTAHIAPTHBIX CUTYyaAlUAX, aJACKBATHO
OIICHMWBATL BKJIAA KaXIAOro0 H3 YYACTHUKOB TPYIIIBI B PCHICHUC

paccMarpuBaeMoit pooIEeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
pasaena

Konx nposepsiemoro

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA
3JJEMECHTA

OU3NKA 1 METOAbI HAYUHOI'O [IO3HAHUA

®usuka — Hayka o npupoze. Hayunele meTomsl
11 IIO3HAHMUS  OKPYXKaroLIEro MUpa. Pounb
JKCIIEPUMEHTA U TEOPUH B NIPOLECCE NMO3HAHUSA

IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

MopenupoBanue  (GU3MUECKUX  SBICHUH U
npoueccoB. Hayunbie rumote3sl. Pusznueckue
3aKOHBI W TEOPUHU. ['paHUIBI MPUMEHUMOCTH
1.2 ¢uznyeckux 3akoHOB. [IpHHIKIT COOTBETCTBUS.
Ponr wm wmecro ¢usuku B (PopMHUpPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHBI MHpA, B

MPAKTUYECKOU ESITEIbHOCTH JIOJICH

MEXAHHKA

##HPari#KUHEMATHUKA

Mexanndeckoe nBmkeHne. OTHOCHTEIHLHOCTH
2.1.1 MeXaHnyeckoro asmwxkeHud. Cucrema orcuéra.

Tpaektopus

2.1

[lepemernienue, ckopocTh (CpemHsisi CKOPOCTH,
MT'HOBCHHAsI CKOPOCTB) u YCKOpEHUE
2.1.2 MaTepUaIbHOM TOYKH, WX IPOCKIMU Ha OCH
cuctembl koopauHat. CliokeHue mepeMerieHni

H CJIOKCHHUEC CKOPO cTei

PaBHOMepHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBVKCHUE. I'paduxu
2.1.3 3aBUCUMOCTU KOOPAHWHAT, CKOPOCTH, YCKOPEHUS,
IOyTH U NEpPEeMEIICHUs] MaTepUaIbHOM TOYKH OT

BpPEMCHU

214 CBoOoHOe majeHue. Y cKopeHrue cB0O0HOTO




HaacHus

2.15

KpuBosmmueiinoe  aBumxkenue.  PaBHOmepHOe
JABUXXCHUC MaTepHaHBHOfI TOYKHN 10
OKPY’KHOCTH. YTIJIOBass CKOPOCTb, JIMHEHHAas
CKOpOCTb. [Iepuon u 4acToTa.

LlenTpOCTpEeMHUTENEHOE YCKOPEHHE

2.1.6

Texanueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHHE CHApsJOB, LEMHbBIE U PEMEHHBIC

nepeaadn

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKJy NyTSAMH, IPOUIECHHBIMU
TEJIOM  3a  IIOCIEJOBATElbHbIE  PABHBIC
MNPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBI)KEHUH C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hymo. M3ydeHne ABWIKEHUS IIapHKa B BSI3KOU
KUAKOCTH.  M3ydeHume — ABMIKEHMsS — Telna,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

##HParf## IMHAMUKA

221

[Ipunmun otHocutenbHOCTH ['anmunes. IlepBblii
3akoH HrproTona. HHepuuanbHble CHUCTEMbI

oTcuéra

2.2.2

Macca tena. Cuia. IlpuHOMI Cynepro3uuuu

CHJI

2.2.3

Bropoit 3akoH HproTOHa Ui MaTepUAIbHOU
TOYKA B HHEPUUAIBHOW CHUCTEME OTCuETa
(UCO). Tperuit 3axkon HprioTona  ans

MaTCPHAJIbHBIX TOYCK

224

3akoH BCCMUPHOT'O TATOTCHHUA. Cuna TsOHKECTH.

HepBaﬂ KOCMHUYCCKAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIBKEHUS U CWIa  TPEHUS  TOKOS.

Kosddunment tpenus. Cuna CONpOTHBICHUS

IMpU ABWXKXCHUU TECJIAa B ) KUAKOCTU HUJIU Ir'a3eC




2.2.7

[TocrynmarenbHOoe W BpamaTeslbHOE JBUKEHUE

a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMeHT cHIbI OTHOCHTEIBHO OCH BpaliCHUA.
[Imeqo cuipl. YcnoBus paBHOBECUS TBEPAOIO
tena B ICO

2.2.9

Texunueckue YCTPOMCTBA: MO IIIUITHUKH,

ABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboThl. M3yueHue IBUIKEHUS
Opycka 1O HAaKIOHHOW IUIOCKOCTH  TOJ
JEUCTBUEM HECKOJIbKMX cuil. lccnenoBanue
3aBUCHMOCTH CHJI YIIPYTrOCTH, BO3HMKAIOIIHUX B
nepopMupyeMoil  MpyXUHE U  PE3UHOBOM
oOpaslie, OT BeIUYMHBI UX JedOopMalUU.
HccnenoBanue ycrmoBHI paBHOBECHS TBEPAOIO

T€JIa, UMCIOIICTO OCh BpAIllCHUA

2.3

#H##Par###3AKOHbBI COXPAHEHIA B MEXAHUKE

Nmnynec  MaTepuaibHOW  TOYKH, CHUCTEMBI

2.3.1 MaTepualbHBIX TOuYeK. MMIymbc CHIBI U
U3MEHEHHE UMITYJIbCa Tea
239 3akoH coxpaHeHus umnyisca B HCO.
o PeakTrBHOE JIBIKCHHE
2.3.3 Pabora cuibl
2.3.4 MoOIIHOCTH CHJIBI
235 Kunernueckasi 3Heprusi MaTepUaIbHOW TOYKH.
o Teopema 0 KUHETHUYECKOW SHEPTUU
[MotenumaneHass  3Heprus.  [loTeHnmanbHAs
236 SHEPrus ynpyro IeGpOpMHUPOBAHHOMW MPYKUHBI.
o [loTeHnmaneHas ~ 3HEprusi  Tela  BOJNU3H
MOBEPXHOCTH 3eMITN
[ToTeHnmaneHble W HEMOTEHUUATbHBIE CHIIBIL.
937 Csi3pb  pabOTHl HEMOTEHIMAIBHBIX CHI C
o U3MEHEHHEM MEXaHMYeCKOW SHEPTHHU CHUCTEMBI
TeN. 3aKOH COXpaHEHHs] MEXaHUYeCKON YHEPTHH
2.3.8 Ynupyrue u Heynpyrue CTOJIKHOBEHUS




TexHu4ecKue yCTpOWCTBA: JABUKEHUE pPAakKeT,

2.3.9
BOJIOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktnyeckue paboTsl. W3yueHwe  CBs3M
2310 CKOPOCTEM Tel IpU  HEYNpyroM  yjaape.

UccnenoBanue  cBs3m  paboOTBl  CHJIBI €

W3MCHECHHEM MEXaHMICCKOMN OHCPruu TCiIa

MOJIEKVYJISAPHASA ®U3UKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKVJISPHO-KUHETUUYECKOM TEOPHUU
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OcHoBHbIE 0JIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU. bpoyHnoBckoe
neuxenue. Juddysusa. Xapakrep ABMKEHUS U

B331/IMO)I€I71CTBI/I$I YacCTHIl BEICCTBa

3.1.2

Moienu cTpoeHus ra30B, KUJIKOCTEH U TBEPIBIX
TeJI U OOBSICHEHNE CBOMCTB BEI[ECTBA HA OCHOBE

3THUX MOJeIIer

3.1.3

Macca wmosekyn.  KonumyecTBo — BemiecTsa.

[TocrosnHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmepatypa u eé

m3Mmepenue. [llkana remneparyp Llenscus

3.15

Monens HUIECATILHOTIO rasa. OcHoBHOE
ypaBHEHUE MOJICKYJIIPHO-KUHETUUECKO N

TEOpUHN NACAIBHOTI'O Ira3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa cpeiHei
KUHETUYECKOM SHEPruu TEIUIOBOTO JIBIKEHUS

yactul ra3a. [llkana remnepatyp KensBuna

3.1.7

VpaBuenue Knanelipona — MenneneeBa. 3akoH

JlaneTOoHA

3.1.8

["a30BBIC 3aKOHBI. I/ISOHpOHCCCH B HACAJIBHOM
ra3¢ C INOCTOAHHBIM KOJIHMYCCTBOM BCHICCTBA:

U30TepMa, U30Xopa, n3obapa

3.1.9

Texuudeckue yCTpOIiCTBa: TEPMOMETP,

6apometp

3.1.10

[Ipaktuyeckue pabotbl. 3mepeHue Macchl

BO31yXa B KJaccHOM kKomHaTe. MccnemoBaHue




3aBUCUMOCTU MCKAY HNapaMCTpaMH COCTOSHUA

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamudeckass cucreMa. BHyTpeHHsA
DHEPrUss TEPMOJMHAMMYECKOM CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonmnuectBo TtemmoTel u paborta. BHyTpenHss

OHEPTUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buael  Temonepemaun:  TEIJIOMPOBOIHOCTD,
KOHBEKIIMS, U3NydyeHue. TermmoéMKoCTh Tea.
VnenrHasgd TEIIOEMKOCTh BeIlecTBa. Pacuyér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAYC

3.24

[IepBb1ii 3ak0H TepmoanHaMmuku. [Ipumenenune
IIEPBOTO 3aKOHa TEPMOJAMHAMUKHI K
uzomnpoueccaMm. ['papuueckas HHTepHpeTanus

paboThI Taza

3.2.5

TemmoBsie MamuHbl.  [IpUHIUIBL  IEHCTBUA
TerIoBbIX MammuH. [IpeoOpazoBaHus sHEpPTHH B
TerIOBbIX MarmmHaX. Koadduument nonesnoro
nevictBust (manee — KIIJ[) TenmoBoil MammuHBI.
Huxn Kapuo u ero KI1J]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTh  mpomeccoB B MPHUPOJIEC.
TenmoBruie JIIBUTATEIHU. KOJIOTHYECKHUE

HpO6HeMH TCIIOOHCPICTUKHU

3.2.7

Texuuueckue YCTpOﬁCTBaZ JABUT'AaTCJIb
BHYTPCHHCTO CropaHus, OBITOBOM XO0JIOAUJIPHHUK,

KOHJTUITHOHED

3.2.8

[Ipaktuyeckue paboTsl. M3MepeHue ynenbHOU

TEIUIOEMKOCTH

3.3

###Par###AI'PETATHBIE COCTOSHUWSA BEILIECBA. ®A30BBIE

INEPEXO/IbI

3.3.1

[Tapoob6pa3zoBanue u koHaeHcays. Vicnapenue u

KUIMEHUE. Y IelbHas TeIioTa napoo6pa3013aHI/Iﬂ.




3aBUCUMOCTb  TEMIIEPATypbl  KUIEHHUS  OT

JaBJICHU A

3.3.2

AOCOMIOTHAE W OTHOCHUTEJIbHAS BJIAKHOCTH

BOo3ayxa. HacelmenHbIi nap

3.3.3

Teépnoe teno. Kpucrammyeckne u amopgHbIe
Tena. AHU30TPOIUS CBOMCTB  KpPUCTAJLJIOB.

Kunkue kpucramisl. CoBpeMEHHbIE MaTEpUAIIbI

3.34

IlnaBnenne w KpucTaUM3aUMs. Y AelbHas

TeruioTa miasnenus. Cyonumanus

3.35

VYpaBHeHUE TEIIOBOTO OaiaHca

3.3.6

TexHuueckue  yCTpOMCTBA: TUTPOMETp U
IICUXPOMETP, KaJIOpUMETD, TEXHOJIOTHH
MIOJIY4EHHUS] COBPEMEHHBIX MaTEpHAIOB, B TOM

YUCJIC HAHOMATCPHUaJIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTnueckue pabotel. M3MepeHue BIaKHOCTH

BO3/yXa

OJIEKTPOJJUHAMUKA

4.1

##HPar### O JIEKTPOCTATUKA

41.1

OnekTpu3anys Tell. DJeKTpuueckuid 3apsan. JlBa

BUA DJICKTPUICCKUX 3apsa10B

41.2

HpOBO,Z[HI/IKI/I, AUBJICKTPUKHU U IMOJTYIIPOBOJHHUKHN

4.1.3

3aKoH COXpaHCHUS JJICKTPUICCKOI'O 3apsaaa

414

B3aumopeiictue 3apsanoB. 3akon Kynona

4.1.5

DIeKTpUUecKoe noJie. Hanpsoxkéanoctsb
ANEKTPUYECKOTO HOJIA. [punaimn
CYIEPIO3UIUH. Jluaun HANPSOKEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

4.1.6

Pab6oTta CHJI QJICKTPOCTATHUYCCKOI'O I10JIA.

ITotennman. Pa3HOCTEL TOTEHIINAIIOB

4.1.7

HpOBO)IHI/IKI/I U OUBJICKTPUKHU B IMOCTOAHHOM
OJICKTPUYCCKOM TI0JIC. I[I/IBJ'ICKTpI/I"ICCKaH

IMPOHUITACMOCTDb

4.1.8

ONEeKTPOEMKOCTD. Kongencarop.

SHCKTpOéMKOCTL IIJIOCKOTO KOHACHCATOpAa.




DHeprus 3apsKEHHOI0 KOHJEHCcaTopa

Texuuueckue YCTpOMCTBA: 3JIEKTPOCKOTI,

419 DIIEKTPOMETP,  DIIEKTPOCTATUYECKas  3allUTa,

o 3a3eMJIEHHE 3JIEKTPONPHOOPOB, KOHJIEHCATOD,
KCEpPOKC, CTPYHHBIN IIPUHTED

4110 [IpakTrnueckue paboTHI. N3mepenue

MEKTPOEMKOCTH KOHJICHCATOPA

4.2

#HHHPar##HITIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

421

Ycnosus CYIIECTBOBAHMS MMOCTOSTHHOTO
anekTpudeckoro Toka. Mcrounumku Ttoka. Cuta

ToKa. [loCTOAHHBINA TOK

4.2.2

Hanpsxenne. 3akon OMa Juist ydacTka 1enu

4.2.3

DJIEKTPUYECKOE  CONPOTHUBIICHHE. Y JIEIbHOE

COIIPOTHUBJICHUEC BEIICCTBA

4.2.4

HOCHGHOB&TGHBHOG, mapajiICJIbHOE, CMCIHIAHHOC

COCIMHEHHUE MPOBOJHUKOB

4.2.5

PaGoTa snexkrpuueckoro Toka. 3akoH Jlxoyms —

Jlenna

4.2.6

MonIHOCTh OJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoaBmwkymas cuwia (manee — JC) um
BHYTPEHHEE CONPOTHBICHHE HCTOYHUKA TOKA.
3akoH Oma g1 TOJIHOM  (3aMKHYTOM)

BHCKTquCCKOﬁ LCITN. KOpOTKOC 3aMbIKaHUEC

4.2.8

DneKTpOoHHAas IPOBOJAUMOCTD TBEPIBIX
METAaJIJIOB. 3aBUCHUMOCTh COTMPOTUBIICHUS
METaJIJIOB oT TEeMIIEPATypHI.

CBepXnpoBOIUMOCTb

4.2.9

OnekTpuueckuii TOK B Bakyyme. C(BolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

HOJ'IYHPOBOZ[HI/IKI/I. CoOcTBeHHas U npuMecHas
MMPOBOAMMOCTD IOJYIIPOBOJHUKOB. CsolicTBa p-

n rnepexoaa. HOHYHpOBO,Z[HI/IKOBBIC HpI/I60pBI

4.2.11

SHCKTpI/ILICCKI/II\/'I TOK B QJICKTPOJIATAX.




DIEKTPOIUTHYECKAs JUCCOLMAIS. DIESKTPOJINU3

4.2.12

DJeKTpUUYECKUil TOK B razax. CaMOCTOSITeIbHBIN
U HECaMOCTOATENbHBbIM paspsan. Pasnuunsie
THIIBl  CaMOCTOSITEJIBHOTO  paspsana. MoJuHus.

ITna3zma

4.2.13

Texanueckue YCTpOMCTBA: aMIIepMeTp,
BOJBTMETP,  PEOCTaT,  MCTOYHUKH  TOKA,
JJIEKTPOHArpeBATEIIbHbIE puoopHI,
JJIEKTPOOCBETUTEIIbHBIE MPUOOPHI, TEPMOMETP
CONPOTHBJIEHNUS, BAKYYMHBII AMOJ], TEPMUCTOPbI
U (OTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN U0,

TraJIlbBaHHUKa

4.2.14

[IpakTnueckue pabotel. 3ydyeHue cmeniaHHoro
COCIMHEHUS PE3UCTOPOB.

Usmepenne 3OJIC wncTouHMKa TOKa MW €ro
BHYTpeHHero comnportusieHus. HaOmonenue

ANIEKTPOJIH3a

11 KIJACC

Kox

pasnena Koanposepsiemoro

3JIEMEHTAa

IIpoBepsiemMble 1€MEHTHI COIEPKAHUS

4

OJIEKTPOIMHAMUKA

MAT'HUTHOE IIOJIE.

OJIEKTPOMAT'HUTHA S MHAYKIISA

43.1

ITocTosiTHHBIE MarHUTHI. BSaHMOHCﬁCTBHC IIOCTOSAHHBIX
MAarHuToB

4.3.2

MaruutHoe mone. BekTop MarHUTHON HMHIYKIIHH.
[TpuHum CYNEPIIO3UIINH. Jlunun MarHUTHOM
UHAyKIUU. KapTuHa JIMHUA MarHUTHOW MHIYKIUU HOJIs
IMOCTOSIHHBIX MAarHUTOB

4.3
4.3.3

MarsuTtHoe 1ojie IMpOBOJHHUKA C TOKOM. KapTI/IHa JIMHUH
oJid MJIMHHOTO IIPAMOIO IMPOBOJHHUKA H 3aMKHYTOI'O
KOJIBLICBOI'O IMPOBOJHHUKA, KATYHIKK C TOKOM. OnpIT
9pCTe)1a. BzaumonelictBue IMPOBOJHUKOB C TOKOM

43.4

Cuna AMnepa, €€ MOAYJIb U HAaIIPABJICHUE

4.3.5

Cuna Jlopenua, e€ Moaynp M HamnpasiieHUe. [[BrkeHue
3apsPKEHHOM YacTHUIBI B OJTHOPOJHOM MAarHUTHOM IIOJIE.
Pabora cunel JlopeHia




4.3.6

SIBIIeHME DIEKTPOMATHUTHOW HHAYKIIUU

4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKLIMU

438 OJC unaykuuu. 3aKoH 3JIEKTPOMArHUTHOM WHAYKIUU
®dapanes
Buxpesoe nanexrpuueckoe mnose. IOJC wuHIAyKUIMH B

4.3.9 IPOBOJHHUKE, JBUOKYILIEMCS MOCTYIaTEeIbHO B
0JIHOPOJAHOM MarHWTHOM I10JI€

4.3.10 [IpaBusio Jlenma

4311 WunyktuBHocth.  fBnenune  camoumnaykuuu. IJC
CaMOWHIYKITHH

4.3.12 DHeprust MarHUTHOTO TOJIsl KATYHIIKU C TOKOM

4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHnyeckue  ycTpoiicTBa:  TOCTOSHHBIE — MAarHWTBHI,

4.3.14 AIIEKTPOMAarHHTHhI, 3JIEKTPOIBUTaTEb, YCKOPUTEIHN
3JIEMEHTApHbIX YaCTULl, UHAYKIIMOHHAS I1€4b
[IpakTnueckue paboTbl. M3yueHue MarHUTHOTO MOJIS

4315 KaTylikku ¢  TOKoM. McciaegoBanue — JIEMCTBUS

MOCTOSIHHOTO ~ MarHUTa Ha  pPaMKy C  TOKOM.
HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOM WHTYKIIMHA

KOJIEBAHUA 11 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenpnasgs cucrema. CBoOOIHBIE KOJICOAHUS.
['apmonnueckne  kosebanus.  I[lepuwon,  wactora,
aMITuTy1a 1 (haza KojaeOaHmit

5.1.2

[IpykMHHBIA MasiTHUK. MaTeMaTH4eCKU MasSTHUK

5.1.3

YpaBHeHue FapMOHUYECKUX KOJIeOaHMil.
Kunemartnyeckoe W AMHAMHYECKOE  OIHUCAHHE
K0J1e0aTeJIbHOTO JABHKECHHUS

5.1.4

[IpeBpamenue SHEPTHUH npu TrapMOHUYECKUX
KoJjeOanusaX. CBS3b aMIUIMTYABl KOJICOAHWH HCXOJTHOU
BEJIMYMHBI C aMIUTUTyJIlaMU KOJeOaHWi €€ CKOpOCTH W
YCKOPEHUS

5.1.5

Konebarenpubii KOHTYP. CBo0OoHbIE
3JICKTPOMarHUTHBIC KoJ1eOaHus B HIeaIbHOM
KoJIe0aTeIbHOM KOHTYDpE. Amnasnorus MEXIY
MEXaHUYECKUMHU W DJIEKTPOMAarHUTHBIMH KOJICOAaHUSMH.
®dopmyna Tomcona

5.1.6

3aKkoH COXpaHCHHUA OQHCPIun B nacaJlbHOM
KoJIe0aTeIbHOM KOHTYpPC

5.1.7

BBIHY)KILCHHLIC MeXaHHYeCcKHne KoyicOanus. Pe3oHnaHc.
Pe3onancnHas KpuBasd. BBIHY)K,I[CHHBIG
OJICKTPOMAIrHUTHLIC KoJieOaHwmsI.

5.1.8

[Iepemennblii TOK. CHHYCOHUJAJIBHBIN IEPEMEHHBIN TOK.

5.1.9

MoIHOCTh NEpEMCHHOTO  TOKa. AMHJ’II/ITYI[HOC u
I[CﬁCTByTOIJ.[ee 3HAYCHUC CUJIbI TOKA U HAIIPSXKCHUSA

5.1.10

Tpanchopmarop. [IpousBoacTBo, nepegadya  “
NOTpeOJIeHNe DIEKTPUUYECKON IHEPTrUr. DKOJOTHUECKUE




PUCKM TIpM TPOU3BOJACTBE DJIECKTPUYECKOW SHEPTHUH.
Kynberypa HUCIIOJIL30BaHUI ANEKTPOIHEPTUU B
OBCEIHEBHOMU KU3HU

Texuuueckue ycTpoiicTBa: ceiicMorpad, 3MeKTpHIeCKHit

5.1.11
3BOHOK, JINHHUU JJIEKTPOIIepenay
[IpakTnueckue pabotsl. MccnenoBanue 3aBHCHUMOCTH
nepuosia MallbIX KOJIEOAaHWH Tpy3a Ha HUTH OT JIJTMHBI
5.1.12 HUTHU U Macchl rpy3a. McecnenoBanue nepeMeHHoOro Toka

B eI nus3 IIOCICI0BATCIIBHO COCIMHEHHBIX
KOHACHCATOpPA, KATYIIKH 1 PE3UCTOpA

5.2

MEXAHUYECKHUE U S9JIEKTPOMAT'HUTHBIE BOJIHbBI

521

MexaHudeckue BOJHBI, YCIOBHS PacIpOCTPaHEHUS.
[lepuon. CkopocTe pacnpocTpaHeHUs U JUIMHA BOJIHBI.
[Toniepeunsie U TPOI0JTHHBIE BOJTHBI

5.2.2

WnuTepdepennus u audpakiins MexaHH4eCKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. I'poMKOCTb 3ByKa. BbicoTa ToHa.
TemOp 3ByKa

524

ONEeKTPOMAarHUTHbIE  BOJIHBI.  YCJOBHSI  M3JIy4€HHUS
JJIEKTPOMAarHUTHBIX ~ BOJH. B3aumHas  opueHTanus
BeKTOpoB E, B W U B 3/eKTpOMarHuTHOW BOJHE B

BAKyyMe

5.2.5

CBolicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPaKEHUE,
peroMIIeHuE, MoJIApU3aIus, I pakius,
unTepdepeniys. CKOpoCTh MEKTPOMArHUTHBIX BOJIH

5.2.6

[[lxkana  sIEKTpOMAarHUTHBIX  BOJH. IIpuMeHeHue
JJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHUIMIIBI painoCBs3U U TeleBUIeHUs. Paguonokanms.
DNIEKTPOMAarHUTHOE 3arps3HEHHE OKPY)KAIOIIEeH CpeJibl

5.2.8

TexHudeckre ycTpoicTBa: My3bIKaJIbHbIC HHCTPYMEHTHI,
YIIBTPA3BYKOBasl JUAarHOCTHKA B TEXHHUKE W MEIUIIMHE,
panap, paguonpuéMHUK, TEJIEBU30p, aHTCHHA, TelnedoH,
CBY-meun

5.3

OIITHUKA

5.3.1

[IpsimonuHeitHoe pacnpocTpaHeHHue CcBeTa B
OJHOPOAHOM cpene. JIyu cBera

5.3.2

OtpaxxeHue cBeTa. 3aKOHBI  OTPAKEHHUS  CBETA.
[Nocrpoenue n306paskeHi B IIIOCKOM 3epKaie

5.3.3

HpeJ'IOMJ'IeHI/Ie CBCTa. 3aKOHBI TPCIIOMJICHUA CBCTa.
AOCOIIIOTHBIN TTOKa3aTelb IMPCJIOMJICHU A

5.3.4

Ilomnoe BHyTpeHHee oTpaxeHue. [lpenenbHbI  yron
IIOJIHOTO BHYTPEHHETO OTPAKEHUS

5.3.5

I[I/ICHepCI/IH cBeTa. CI0KHBIN cOCTaB OEJIOro CBETa. I_[BGT

5.3.6

Cobuparoiue U paccerBaroe JUH3bl. TOHKas JMH3A.
DOKYyCHOE pPACCTOSHME M ONTHUYECKas CUJla TOHKOH
auH3bl. [locTpoeHne u300paxeHUid B COOMpAIONINX H
pacceuBaronux JiH3ax. @DopMmyra TOHKOW JIMH3BI.
YBenuueHue, 1aBacMoe JMH30M




5.3.7

[Ipenensl TpUMEHUMOCTH F€OMETPUYECKON ONTUKH

WNurepdepentiuss  cBera. KorepeHTHbIE UCTOYHHKH.
YcnoBusi HaOMIOACHUST MAaKCUMyMOB UM MUHHUMYMOB B

538 UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(]Aa3HBIX
KOTE€PEHTHBIX HICTOYHUKOB
Hudpaxmus cera. Judpakunonnas pemérka. YcioBue
539 HAOJIIOZICHUST TJABHBIX MAKCUMyMOB TpU TAJACHUHU
e MOHOXPOMATHYECKOTO CBeTa Ha JUDPaKIUOHHYIO
pELIETKY
5.3.10 [Tonsipuzanus cBeta
TexHuueckue yCTpOWCTBa: OYKH, Jyma, (oToammapar,
5311 MPOCKIIMOHHBIM  ammapaT, MHKPOCKOI,  TEJIECKOIL,
BOJIOKOHHAs ~ ONTHKA, JAU(PpPAKIUOHHAS  pemETKa,
HOJISIPOU T
[IpakTnueckue  pabotel. M3mepeHue  moxaszaTens
5.3.12 npenomiienus. MccnenoBanue CBOMCTB M300paKeHUH B
nuH3ax. Habmoenue nucnepcun cBera
SJIEMEHTbI CIIEIIUAJIBHOU TEOPUM OTHOCUTEJIBHOCTH
['paHuiBl NPUMEHMMOCTH KJIACCUYECKOM MEXaHUKH.
6.1 [TocTynaTel TeOpHUM OTHOCHUTEIHLHOCTH: MHBAPUAHTHOCTD
MOJyJsi CKOPOCTH CBeTa B BakyyMmMe, MPUHIIUI
OTHOCHUTEJIbHOCTH DWHINTEHHA
6 6.2 OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEJJICHUE
BPEMEHH U COKpAIllEHUE ITMHBI
6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3b Macchl C JHEPrUEed M HMMIYJIHLCOM CBOOOJHOM
) YACTHUIIbl. DHEPTHsI IOKOSI CBOOOJHON YaCTHIIBI
7 KBAHTOBAS ®U3NKA
DJIEMEHTBI KBAHTOBOM OITTUKH
711 ®otonpl. ®opmyna Ilnanka cBs3u 3HEpruu GOTOHA C
€ro 4acTOTOM. DHEeprusi ¥ UMIyJbC (HOTOHA
712 OtkpoiTue u uccnenoBanue dorodpdexra. OnbiTe AT
CroneroBa. 3akoHbl hoTodhDekra
7.1 71.3 VYpasHenue DitHmreitHa s Gorodaddexra. «Kpacuas
o rpanuiay Gororddexra
7.1.4 Hasnenue cBeta. OnbiTel I1.H. JIeOenena
7.1.5 XHUMHUYECKOE JEHUCTBUE CBETA
716 Texuuyeckue yctpoiicTBa: (OTORIEMEHT, (HOTOTATUUK,
coJiHe4yHasi OaTapesi, CBETOIHO]T
CTPOEHUME ATOMA
Monpens atoma Tomcona. OmbiTel Pesepdopaa mo
7.2.1 MCCJEeI0BaHUIO CTpOeHMs atoMa. [InmanerapHas Mozens
79 aToma
[Moctynatsr bopa. U3nyuenue u moryomieHre (GOTOHOB
799 Ipu NEepexoJe aroMa C OJHOIO YPOBHS SHEPruu Ha

npyroi. Bunpel cnektpoB. CnexkTp ypOBHEW SHEpPruu
aToMa BOAOpoJa




BonnHoBeie cBoucTtBa wactun. Bosmbl ge  bpoiis.

7.2.3 Kopnyckymsipao-BonmHOBOM  ayanusm.  udpakous
AJIEKTPOHOB Ha KpUCTAJLIaX
7914 CrioHTaHHOE U BBIHY)KJIEHHOE H3JIy4€HHE. YCTpONCTBO
Y TIPUHITUTT paboTHI Jiazepa
705 TexHuueckrue yCTpPOWCTBA:  CHEKTPAIBHBIA  AHAIN3
(cexTpockom), jiazep, KBAHTOBBIA KOMITHIOTED
726 [Ipaktnyeckne pabotel. HaOmronenwe nmHEHYaTOrO
CIIEKTpa
ATOMHOE AP0
731 Metonpl HaOMIOAEHUS U PErUCTPAllUU AJIEMEHTaPHBIX
YaCTHIL
OtkpeiTe pamuoaktuBHOCTU. OmbiThl Pesepdopaa mo
739 OTIPEICICHUI0 COCTaBa PAJMOAKTUBHOTO  H3ITYYCHHUS.
CgoiictBa anb(da-, Oerta-, ramMmma-m3iIydeHus. BrusHue
PaIMOAKTUBHOCTHU Ha KUBBIE OPTaHU3MBbI
OTtkpbiTHE TIPOTOHA M HeWTpoHa. HykiloHHas monens
7.3.3 anpa ['eiizenOepra — MiBanenko. 3apsn sapa. MaccoBoe
qucno sanapa. M3otomnsl
Anbda-pacniaa. DJIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
7.3.4 pacnan. ['amMmMma-m3nydeHue. 3akOH PaJMOAKTHBHOTO
7.3 pacnana
735 OHeprusi CBSI3M HYKJIOHOB B fAnpe. SnepHbIe CHUIIBI.
JledexT macchl siapa
7.3.6 Snepubie peakiuu. Jlenenne u cCMHTE3 sSAep
Snepubiii peaktop. TepmosimepHsiii cuntes. [Ipobremsr
7.3.7 U TIEPCTICKTUBBI SJICPHON SHEPTETUKH. DKOJIOTUICCKUE
ACTEKThI SJIEPHON IHEPIeTUKHI
738 OnemeHTapHble  4acTulbl.  OTKphITHE  MO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS
739 Texuuyeckue  ycTpoiicTa: JO3UMETP, Kamepa
Bunbcona, snepHbIil peakTop, aToMHas 6oM0a
2310 [IpakTuueckue pabotel. MccnenoBaHue TPEKOB YaCTHIL
(1o rotoBbIM (hoTOTrpadusim)
OJIEMEHTbBI ACTPOOU3UKU
81 Bun 3BénmHoro Heba. Co3Be3nus, SpKHE 3BE3NBI,
IUTAHETHI, UX BUAUMOE JIBUYKEHHE
Conneunass cucrema. [lmaHeTsl 3€MHOW  TPYIIIBL.
8.2 [InaHeTbl-TUraHTBI W WX CHOYTHUKH, KaplIUKOBBIC
riaHeTsl. Masbie Tena CoTHEYHON CUCTEMBbI
8 83 Connue, Qotochepa u armoctepa. ComHeuyHas
AKTUBHOCTD
8.4 Ucrounuk sueprun ConHua u 38€31
3BE€3bl, UX OCHOBHBIE  XapaKTEPUCTHKH:  Macca,
85 CBETHUMOCTb, PaJAUYC, TEMIIEpaTypa, HX B3aHUMOCBS3b.

I[Hal" pamMMa ((CHGKTpaHBHBIﬁ Ki1acC — CBCTHMOCTDH».
3Bé3I[BI IJaBHON IOCIEHOBaTEIbHOCTH. 3aBHCHMOCTD




«macca  — CBETHMOCTD) Ui 3BE3]T TJIaBHOU
MOCJIEIOBATCILHOCTHU

8.6

Buytpennee CTpOCHHUE 3BE3L. CoBpemeHHbIE
IPE/ICTABIEHUS O MPOUCXOXKIeHUN U 3Bosoluu ConHia u
3BE3]1. DTarbl )KU3HU 3BE3]

8.7

Mneunsiit [lyre — nama Ianaktuka. ChoupanbHas
CTpykTypa l'amakTuku, pacnpeneieHue 3BE3MA, rasa u
neun. Ilonosxkenne u jasmkenue ConHna B I'amakTuke.
[Tnockas u chepudeckas moacucTeMsl [ alakTUKH

8.8

Tunsl ramaktuk. Panuoranaktukd u KBasapbl. YEpHbIE
JBIPBI B SIJpaXxX rajlakTHK

8.9

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xab60ma.
Pazberanue ranaktuk. Bospact u paguyc Bcenennoii,
Teopuss  bosbmoro  B3peiBa.  Mogens  «ropsuen
Bcenennoi». PenukroBoe nzinydeHue

8.10

Macmrabnas cTpykrypa Bcenennoil. MeraranakTuka.
Hepeménnsie mpo6ieMbl acCTPOHOMUHT
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