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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero odpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHMH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpazoBarenbHON IporpaMmsbl, peactaBieHHbIX B I'OC COO, a Takxke ¢ yuéToMm deaepaibHOM
paboueii mporpaMMbl BOCITUTAHUS M KOHIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peanu3yrOUMX OCHOBHbIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMel 1o (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yibTaraM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb peaTU3allMd MEXIPEIMETHbBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE IEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHET0 OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOCHUS Kypca (PU3UKU: TMUHOCTHBIE, METalpeIMeTHbIE, IPeIMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTATHI IO rojiaM O0yUEHUs;

e cojaepxaHue yueOHoro npeamera «Pu3uka» mo rogam oOyueHHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHUI 00 OKpYyXarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMmHel, ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEeHNE PU3NUYECKUX 3HAHUI ONpeIeNisieT XapaKkTep U pa3BUTHE Pa3HOOOPA3HbBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHsS HOBBIX MAaTepHUaloB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. Mzyuenue (pu3nKku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYYHOU KapTHHBI MHUpa oOydarolmuxcsi, B (pOpMHUpOBAHUE YMEHUN NPUMEHSTh
HAy4YHBIA METO]I TO3HAHUSI IPU BHIMOJIHEHUN UMHU YU€OHBIX UCCIIEIOBaHUI.

B ocHOBY kypca (hu3MKH 17151 YPOBHS CpelHEro o0Iiero oopa3oBaHus MMOJIOKEH PsI UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM C HeW MaTepuall Kypca (pU3nKu 00beJMHEH BOKPYT
¢uznueckux Teopuid. Bexymmm B Kypce sBiseTcss (QOpMUpOBAaHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys IpearnosaraeT UCIoIb30BaHHE T'yMaHUTapHOTO
noTeHIHana (PU3NIeCcKoi HayKH, OCMBICTICHHUE CBSI3U Pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMU IpoOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYTroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPHI M 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYXIeHUs MPoOIeM palliOHAIBLHOTO MPUPOOOIb30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.
CrepKHEBBIMHU DJIEMEHTAaMH Kypca (M3WKHM HAa YPOBHE CpEeaHEro oOmero oOpa3oBaHUs
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHUE MPEACTABICHUN O CTPYKTYpe MOCTPOSHUS
busnyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIAX MPUMEHMMOCTH TEOPHi, IS ONHUCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUU U IIPOLIECCOB).
CucteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs MPekIe BCero 3a Cuér
OpraHHu3aIi YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuarouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (GU3NKEe OOBEAMHCHBI B OOMIMIA CITMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHMPOBAHMS M OCHAIeHHs KabuHeta ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJAJACHHE OOYYaIOUIMMUCS YMEHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJIEIOBAHMS 3aBHUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHME YAEIAETCS PELICHUIO0 Pacu€THBIX M KaueCTBEHHbIX 3aj1ad. [Ipu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4U C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3felia Kypca,
TaK U HMHTETPUPYS 3HAHUSA U3 Pa3HBIX pa3fenoB. [l KauyecTBEHHBIX 3a/ad MPHOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MpOTEeKaHWs (QU3UYECKUX SBICHUM W TNPOIECCOB B
OKpY’KaloIlel XKu3HH, TpeOyromue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TpeboBanusmu DPIOC COO k MarepHamTbHO-TEXHHUYECKOMY
obecreueHno yaeOHoro mpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKU Ha YPOBHE CPEIHETO OOIIETO
00pa3oBaHMs JOKEH M3ydaTbCs B YCIOBUAX MpPEIMETHOro KabuHeTa (PM3MKU WIM B YCIOBUSAX
MHTETPUPOBAHHOIO KaOMHETa IMpeIMETOB €CTeCTBEHHO-Hay4YHOro Lukia. B kabuHere ¢usnku
JIOJDKHO OBITh HeoOxoaumoe jabopaTopHOoe 0O0OpYyJOBAaHUE Ul BBINOJHEHHS YKa3aHHBIX B
porpaMMe 1o pU3KUKe yUYeHHYECKUX MPaKTUUYECKUX paboT U IEMOHCTPAI[MOHHOE 000pYA0OBaHNUE.
JleMoHCTpaniioHHOE 000py/IOBaHWE (POPMUPYETCSI B COOTBETCTBUU C MPUHIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
SMIUPHICECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMCHCHHM.
JlaboparopHoe 00opyaOBaHUE NJIsl YUEHHYECKUX MPAKTUYECKUX PAabOT (popmMupyercs B
BUJIE TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTCsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKTHI J1abopaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX M LM(PPOBBIX MPHUOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMH 1IENISIMU U3Y4YEHUS GPUUKU B 00ILIEM 00pa30BaHUU SBIISIIOTCS:
e (QopmupoBaHHE HHTEpeca U CTPEeMJICHHS OO0y4aromMXcsi K HAaydyHOMY H3yYEHUIO
MPHUPOJIBI, PA3BUTHE UX UHTEIJICKTYaTbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJ€ TMO3HaHHA U (opMHUpOBaHHE
UCCIIEI0OBATEIBCKOTO OTHOILEHHS K OKPY)KAIOILINM SIBIICHHSIM;

e (QopmHupoBaHUE HAYYHOIO MHUPOBO33PEHUS KakK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HUKH;



dbopMupoBaHUE yMEHUN OOBSACHATH SBICHUS C HCIIOIH30BaHUEM (DU3UYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU U TEXHOJIOTHIA.

JlocTikeHnne 3TUX Lesell oO0ecreynBaeTcsl pelIeHHeM CIEAYIOUIMX 3ajad B Ipolecce
U3YYeHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUS:

NpPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 OOIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYISIPHYIO (DH3UKY, SJICKTPOAMHAMHKY, KBAHTOBYIO
(GU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUUECKUX PpELICHHH B
MMOBCEAHEBHOM XKU3HU,

OCBOEHHE CIIOCOOOB pEIICHHUS PA3IUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJICJIBIO, 33124, TIOJIPa3yMEBAOIINX CAMOCTOSTEIILHOE CO3aHNE PU3NICCKONU MOJICITH,
aJICKBaTHOW YCJIOBHUAM 33a]1a4U;

MOHWMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKHX TIPOIIECCOB, MX BIUSHUS Ha OKPYKAIONIYIO CPEIY;

OBJIAJICHUE METOJIaMU CAMOCTOSITEIILHOTO IIAHUPOBAHUS M MPOBEICHUS (PH3UICCKIX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanud  HMHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENBCKON, TBOPUECKON
e TEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbII ypOBEHB) Ha YpOBHE CpeaHEro oOiero odpa3oBaHUs
otBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Hefento), B 11 knacce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme mo (Gu3uke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YUYHUTENb JeJaeT BHIOOp IMPOBEACHHUs JTabOpaTOpPHBIX paboT |
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoze. Haydnsle MeTonbl MO3HaHUSA OKpyXKarouiero mumpa. Poisb
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpuH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKON JAEITeIbHOCTH JIIOICH.

Jlemoncmpayuu

AHaoroBsle ¥ U(PPOBBIC U3MEPUTEIILHBIC IPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIIBHOCTh MEXaHMuecKoro mBwxkeHusa. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl kKoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBIKeHHe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majienne. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonunerinoe nBuxeHue. JIBH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 11O MOJYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, TMHENHAas ckopocTs. [lepuoa n yactora
oOpartenus. LleHTpocTpeMuTeNNbEHOE YCKOPEHHUE.

TexHu4ecKre yCTPOUCTBA U TPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAIOB,
LEIIHBIE U PEMEHHBIE IIEpefayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, IUTFOCTPALINS KUHEMATUUYECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanue MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Habmronenue ABM>XeHUs Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopuule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHIS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MYTSIMU, MPOHAECHHBIMH TEJIOM 3a MOCJIEI0BaTEIbHbIE
paBHbIE TPOMEXYTKA BPEMEHU IMPU PABHOYCKOPEHHOM JBM)XEHUH C HayalbHOM CKOPOCTHIO,
PaBHOU HYIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHne ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa



[Tpunuun otHocutenbHocTH ["anuines. [lepBoiil 3akoH HeroToHa. IHEpLuManbHble CUCTEMBI
OTCU€Ta.

Macca Tena. Cwuma. Ilpunuun cynepnio3unmu cuil. Btopoit 3akon HeroTona st
MaTepHaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MaTtepraibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectd. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuia tpenus. Cyxoe tpenue. Cuna
TPEHHsSI CKOJIbKEHUS U cuiia TpeHus nokos. Koaddumment tpenus. Cuna conpoTUBICHHS TPU
JBUKEHUHU Te€JIa B )KUAKOCTH WJIN rase.

[ToctynarensHoOe U BpalaTeiabHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpauieHus. [limeuo cuitbl. Y ciioBUst paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpONCTBa M NPAKTUYECKOE MPUMEHEHHUE: MOAIIMUIHUKY, JABUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HesecomocTs. Bec Tena npu yCKOpEHHOM MMOABEME U MAJCHUN.

CpaBHEHHE CHJI TPEHUS TTOKOSI, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buabpl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHue ABMXEeHUS OpycKa MO HaKJIOHHOW TIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HHMKAIOUIUX B IMPYKUHE U PE3UNHOBOM
obpasiie, oT ux nedopmaruu.

Hccnenosanue ycinoBui paBHOBECUS TBEPAOIO TENA, UMEIOIIETO OCh BPAILLICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmiynsc MatepuanbHOM TOYKH (Teja), CUCTEMBI MaTePUATBHBIX TOUYEK. MIMIybe CHITBI 1
M3MEHEHHUE UMITYJIbCA TeJla. 3aKOH COXPaHEHHS UMITyJIbca. PeakTHBHOE IBHKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckass sHeprus MaTepuanbHOW TOYKH. Teopema 00 WM3MEHEHMHM KUHETUYECKOU
SHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHnuanbHas SHEPTUS TeNNa BOIM3U TOBEPXHOCTH 3EMITH.

[ToreHnnanbHBIe M HEMOTEHIMAIbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXAHUYECKOWU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue ycTpoMCTBAa U INPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEpP, IMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.



[lepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHne aOCOMIOTHO HEYNPYroro yiapa ¢ IMOMOIIBI0 JBYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbl C M3MEHEHHEM MEXaHMYeCKON SHEpruu Tena Ha
pUMepe pacTsHKEHUs] PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa ¥ TePMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U X OMBITHOE 0OOCHOBAHHE.
Bbpoynosckoe amwkenue. Jnddysus. Xapakrep ABIKEHHS U B3aNMOACHCTBHS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUJIKOCTEH U TBEPABIX TEJI U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mojeneil. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [locrosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ujeanpHOro rasa. AOcCOJIOTHas TemmepaTypa Kak Mepa CpeJHel KHHETHYECKOH SHepruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remneparyp KenbBuHna. ['a30Bble 3aK0HBI. Y paBHEHUE
MenpeneeBa—Knaneiipona. 3akon [ansTona. M3omporeccsl B UACAIBHOM ra3e ¢ NOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ paduyeckoe mpencTaBieHUE H30MPOIECCOB: HM30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue ycTpolcTBa M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Llemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPTraHUYECKUX COCTUHECHUM.

OnbITh! 0 AM(PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUS.

Monens, nirocTpupyronas Npupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnbITHI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO rasza, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEéMa
KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy lTapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS SHEprusi 0lHOAaTOMHOTO
UJEANBHOrO0 raza. Buasl Teruionepenaun: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y IeTIbHas
TEIUI0EMKOCTB BellecTBa. KonyecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue 00 agmabatHOM mporecce. IlepBeiii 3akoH TepMmoauHaMuKHU. [IpuMeHeHHE
MEPBOro 3aKOHA TEPMOAMHAMUKHY K H3oMpoleccaM. [ 'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MpUPOJIE.

Tennobie MamuHbL. [IpuHIUIBL KeHCTBHS TETIOBBIX MaliuH. [IpeoOpazoBanus sHEPTUn B
TerIoBBIX MamuHax. KoaddunueHT mone3noro nerctus TerwioBoil Mamuael. [{ukn KapHo u ero
KOA(PUITMEHT T0JIE3HOTO IEUCTBHS. DKOJOTHUECKHUE MPOOIEMBI TETUIODHEPTETUKH.
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TexHuueckue yCTpOMCTBA M MPaKTUYECKOE IMPUMEHEHHUE: [JBUTAaTelb BHYTPEHHEIO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET NPOOKH W3
OYTBUIKH O] JICHCTBHEM CKAaTOT0 BO3lyXa, HarpeBaHue 3¢upa B JaTyHHOI TpyOKe MyTéM TpeHus
(BUACOIEMOHCTpPALIHS ).

W3meHenne BHyTpEHHEH SHEpruu (TeMIepaTypsbl) Tea Mpu TeIionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOPaHusl, PEaKTUBHOIO ABUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue u KoHaeHcanus. Mcnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTENbHAS
BJIQKHOCTh Bo3/yxa. HacelleHHbIM map. YienbHast TemoTa mnapooOpa3oBaHMs. 3aBUCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopduble Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.
Kunkue xpuctamibl. CoBpeMeHHble MaTepuainbl. [lnaBieHue u kpucraymszaunus. Y aenabHas
TeruioTa miasiaeHus. Cyonumarus.

YpaBHeHHE TEIUIOBOTO OallaHca.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: TUIPOMETP U IICHXPOMETP,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHUA COBPECMCHHBIX MATCPUAJTIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MTAPOB.

Kumnenve npu MOHM>KEHHOM JIaBJICHHUH.

CniocoObl U3MepeHus BIKHOCTH.

HaGuroieHre HarpeBaHus M IUIABJICHUS KPUCTAUTMIECKOTO BEIECTRA.
JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3IyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. dnexmpocmamuka

OnexTpuzauus Tel. OJEKTpUUYeCKMH 3apsna. /JIBa BHMIA DJIEKTPUUECKHUX 3apsi/ioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUIECKOTO 3aps/a.

B3aumopeiictBue 3apsnoB.  3akoH Kynmona. TodedHbld  3JIEKTpHYECKHMM — 3apsn.
Onektpuueckoe mone. Hanpsok€HHocTh anekTpuueckoro mois. [lpuHuun cyneprno3unuu
IIEKTPUYECKUX TOJIEN. JIMHNN HANPSKEHHOCTHU AIIEKTPUUECKOTO MOJIS.

Pabora cun sanexktpocrarndeckoro nois. [lorennnan. Paznocts notenmanos. [IpoBoaHuku
U TUBJICKTPUKH B 3JIEKTPOCTATHUECKOM ToJe. [JusdnekTpuueckasi NpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEeKTpOEMKOCTh IIOCKOTO KOHAEHCAToOpa. DHEPTHs
3apsKEHHOTO KOHEHCATOPA.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE DJIEKTPONPHUOOPOB, KOHIAEHCATOP, KOMUPOBAIHHBIN
anrmapar, CTpyHHbIA PUHTED.



Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL JEHCTBUS dJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DIIEKTPOCTATUYECKAs 3AILUTA.

JIM3IIEKTPUKH B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IIOLIAH IUIACTUH, PACCTOSHUS
MEXAY HUMH U TU3JIEKTPUIECKON IPOHNULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenue 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKUI TOK. Y CIOBUSL CYLIECTBOBAHHUS JIEKTPUUECKOrO TOKa. MICTOYHMKH TOKa.
Cwuita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 yyacTka LIETH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pa6ota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenmna. MOmHOCTh 37E€KTPUIECKOTO TOKa.

DNeKTpOABMKYIIasl CUJla U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM ) AyiekTpudeckoii nenu. KopoTkoe 3amMbIkaHue.

DJNIEKTPOHHAs MPOBOJAUMOCTb TBEPJBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAIIJIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

DneKTpuuecKkuil Tok B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TPUMECHas MPOBOAUMOCTh MOIYNPOBOJHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
JIUCCOITHAITUS. DIIEKTPOJIN3.

DNEeKTpUUYECKH TOK B razax. CaMOCTOSATEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHus.
[Tna3ma.

TexHuuyeckue ycTpoiicTBa U MpaKkTHUYECKOE MPUMEHEHHUE: aMIIepMETpP, BOJIBTMETP, PEOCTar,
UCTOYHUKN TOKa, BJEKTpPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyyMHBIH  JHOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuitbl TOKa ¥ HAMPSKSHMS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMmeniaHHOe COeTUHEHNE MPOBOTHUKOB.

[Ipsamoe m3MepeHHe 3IEKTPOJBHKYIIECH cuiibl. KOpoTKkoe 3aMbIKaHHE TajdbBaAaHUYECKOTO
3JIEMEHTa U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 37EKTPOIUTOB.

HckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSS MPOBOIUMOCTD JUO/IA.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne CMEIaHHOTO COSIUHEHHS PE3UCTOPOB.

W3mepenue 351eKTPOABIIKYILEH CHIIBI MCTOYHHKA TOKA U €T0 BHYTPEHHETO COMPOTUBIICHHUS.

Hab6monenue anexrpoinusa.

MesxknpeaMeTHbIe CBS3H

Uzyuenue kypca ¢usuku 06azoBoro ypoBHs B 10 kjacce ocCylIecTBISieTCS € YYETOM
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
OKCIEPUMEHT, MOJICTTMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemieHre CUCTEMbl ypaBHEHUH, THHEHHas GyHKIH, mapaboia, rurnepbora,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHl M MX MPOEKIUU HAa OCH KOOPAMHAT,
CJIO’KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KUBOU npupoze, nupdysus, ocMoc, TEI1oo0MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJIEKTPHUUECKHE SBIICHUS B
’KUBOU TIpUPOIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH W Ta30B, JJICKTPUYECKHE
CBOWCTBA METAJJIOB, AJIEKTPOJIUTHYECKAs AUCCOLIMALIMS, TaJIbBAaHHUKA.

TI'eoepaghus: BNaxKHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeusn: mpeoOpa3oBaHuE ABMKEHUH C UCTIONB30BaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUITHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJUIIBHUK, KOHJAUIIMOHEP, TEXHOJIOTUU TMOITY4YEHUS! COBPEMEHHBIX MaTepHajoB, B TOM YHCIe
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEP, AJIEKTPOHATrpeBaTENbHBIE MPHOOPHI,
3IIEKTPOOCBETUTENIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Paszgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpomMaZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE mMoJe.
BekTop marHuTHOM MHAYKIMH. [I[pyHIMN Cyniepno3nnny MarHUTHBIX NTOJIEH. JIMHUKM MarHUTHON
uHayKuy. KapTuHaa muHui MarHUTHOW MHTYKIIUH TTOJIS TIOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie TpPOBOAHUKA C TOKOM. KapThHa NWHMIA MHAYKIMUM MarHUTHOTO IO
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOIO NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMoielicTBre MPOBOJJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKEHHE 3apsKEHHOW YacTHIBl B
OJIHOPOJHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

SBreHME DJIEKTPOMAarHUTHOW MHAYKIMU. [lOTOK BEKTOpa MarHUTHOM HWHIYKIIUH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIUK Papajes.
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BuxpeBoe syiekTpuueckoe IMoje. DNEKTPOJBMXKYIIas Cuia WHAYKIMU B IPOBOJHUKE,
JBHKYILIEMCS ITOCTYNATENbHO B OJTHOPOAHOM MarHUTHOM I10JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIUH. DJIEKTPOABUKYILAS CHJIa CAMOUHIYKIIUH.

OHeprusi MarHUTHOTO TOJIs1 KaTYLIKH C TOKOM.

DJIEKTPOMAarHUTHOE I0JI€.

TexHuueckue YCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JluHuY MHIYKIIUYA MAarHUTHOTO TIOJIS.

B3aumozeiicTBue ABYyX MPOBOJIHUKOB C TOKOM.

Cuita Amnepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne AIeKTPOMArHUTHOM WHIYKITUH.

[IpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUJIbl UHAYKIMU OT CKOPOCTHM M3MEHEHUSI MarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHne MarHuTHOTO TNOJIsI KATYLIIKH C TOKOM.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

WccnenoBanue siBICHUS HIEKTPOMATHUTHON WHIYKITUH.

Pa3nea S. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbvle KO1eOAHUS

KonebarenbHas cucrema. CBoOOgHBIE MexaHHueckue KojeOanusa. ['apmoHuueckue
konebanus. Ilepwon, dacrora, ammautyga u (aza konebanuil. I[lpyXMHHBIII MasTHUK.
MaremaTrueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKHX Konebanuil. [IpeBpaiiieHue 3Heprun npu
TapMOHHYECKHUX KOJICOaHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUS B HJI€ATHHOM
KOJeOaTeIbHOM KOHType. AHAJOTUA MEXIYy MEXaHWYEeCKUMH H  DJIEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTUU B UICATLHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYEeCKUEe KojeOaHusl.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemennsblii Tok. CUHYCOMJANbHBIM MEPEMEHHBII TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IIpomsBomcTBo, mepemada W MOTPEOJIECHHUE AIEKTPUUYESCKOW SHEPTHUH.
OKOJIOTMYECKHME PHUCKM TPU IPOU3BOACTBE 3JIEKTpO3HEpruu. KynbTypa HCHOIB30BaHUS
AJIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHudyeckue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU JJIEKTpoIiepeaay.

Jlemoncmpayuu
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Hccnenoanue napaMeTpoB KosieOaTebHOM CUCTeMbI (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

HabGmonenue 3aryxaronux KoieOaHui.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmionenue pesonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmuorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpPsDKEHUS OT BPEMEHM) JJIs
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mpu mociaenoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJIBIX KOJeOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBaHue TMepeMEHHOIO0 TOKa B LENM U3 IOCJIEI0BAaTEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbLE 80JIHbL

Mexanudeckure BOJIHBI, yclloBUs pacrpocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBL [lomepedHble W MpoNOJIbHBIC BOJHBL MHTepdepeHmuss u audpaxius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIYy4YEHUs AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXe€HUe, TpelioMJieHue, Tnoysgpusanus, audpakuus, uHrepdepenius. CKOpPoOCTh
ANIEKTPOMArHUTHBIX BOJIH.

[[Ixkana 31€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeJeBUIeHU. Pannonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPE/IbI.

TexHU4YecKue YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHHE TIONIEPEUHBIX U MPOJI0TBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue orpaskeHus 1 NpeioMIIeHHS] MEXaHUUECKHUX BOJIH.

Hab6monenue natepdepeHnn u AuGpaKkind MEXaHHUYECKUX BOJH.

3BYKOBOM pE30HAHC.

Habmroienue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIGKTPOMAarHUTHBIX — BOJIH:  OTPa)XX€HHUE, MPEJIOMIICHUE,
noJsipu3aus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. [IpsamonnHeiiHOE pacipoCTpaHEHHE CBETA B OJTHOPOJIHOM Cpeje.
JIyd cBera. ToUeUyHBI HCTOYHUK CBETA.
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OtpakeHre cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHHEe W300paKEHHH B IIJIOCKOM
3epKae.

[Ipenomnenue cBera. 3akOHBI MpEIOMJICEHHUS CBeTa. AOCOJIOTHBIM IOKa3aresb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxxeHue. [IpenenbHbId yron MOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucniepcus cera. Crio>kHBIN cocTaB Oenoro ceta. LIBerT.

CoOwupatonue W paccewBaronive JHH3BL. ToOHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHJIa TOHKOW JInH3bI. [locTpoeHue n300pakeHNi B COOUPAIOIIMX M PACCEHBAIOIINX
nrH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMUCHHE, 1aBaeMOE JTMH301.

[Ipenenbr NPUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(A3ZHBIX
KOTE€PEHTHBIX UICTOYHUKOB.

Hudpaknus cBera. Judpaknumonnas pemérka. YcnoBue HaOMIOJIEHUS TJIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBETa HA TU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToammapar,
MIPOCKITMOHHBIN arapaT, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs OITHKA, TU(PpaKIIMOHHAS pElIETKa,
MOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHetHOE pacHpOCTpaHEHUE, OTPaKEHHWE M MpeloMiieHue cBeta. Onruueckue
npUOOPBHI.

[TonHoE BHyTpeHHEe oTpaxkeHne. Moiesib CBETOBOIA.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

Mopenu MUKpPOCKOTIA, TEIECKONa.

Habmronenue nntepdepeHnnn cera.

Habmonenue nudpakiuu certa.

Hab6mronenue qucnepcuu certa.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO MPU3MBIL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Hab6nronenue nonspusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenne noka3aresnst IpeioMIICHUs CTEKJIA.

HccnenoBanue CBONCTB N300pakKeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOH TEOPHH OTHOCHUTEILHOCTH
['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTb MOJYJISI CKOPOCTH CB€Ta B BaKyyMe, IPUHIIUII
OTHOCUTEJIbHOCTH DUHINTEIHA.
OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKPAILlEHUE JITHHBI.
OHeprus U UMIYJIbC PEIITUBUCTCKON YaCTUILIBI.
CBs13bp Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

Pazgen 7. KBantoBas ¢pusuka
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Tema 1. dnemenmol K6aHMOEOU ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u sHEprun (HOTOHA C €r0 YACTOTOH. DHEPTHs U UMITYJIbC
doroHa.
Otkpeitie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreiHa 115 hoTodddekra. «KpacHas rpanuma» Gorodddexra.
JaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHYECKOE IEHCTBUE CBETA.
TexHuueckue yCTpOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (hoTorneMeHTt, (OTOIATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®DoTo3dheKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.
CBeToaHo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. Ilmaneraphas
monenb atoMa. [locrynarer bopa. Usnyuenue u normnomieHue GOTOHOB IpU MEPEXOAe aroma ¢
OJIHOT'O YPOBHS SHEPrUU Ha pyroil. Buasl cnektpoB. CekTp ypoBHEN 3HEPIUU aTOMa BOIOPO/IA.
BousiHoBgie cBoOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM JAyaiu3M.
CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyuyEHUE.
TexHuueckne yCTpOHCTBA M NPAKTHUYECKOE IPUMEHEHHME: CIEKTPAJIbHBI aHalu3
(criexkTpockor), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaGnroneHue nuHeyaThIX CEKTPOB U3ITyYEeHHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi
HaGnronenue nuHeyaToro crekTpa.
Tema 3. Amomnoe sA0po
DKCHepUMEHTHI, JOKa3bIBAIOIIHNE CIOKHOCTh CTPOeHHUS sSiApa. OTKpBITHE PaMOAKTUBHOCTH.
OmneiTel Pesepdopaa no onpeneneHnto coctaBa paaloakTUBHOro u3inydeHus. CoiicTBa anbda-,
6era-, raMMa-u3iyueHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.
OTkpbITHE IPOTOHA U HeWTpoHa. HykinonHas monens sapa [ eitsenOepra—Banenko. 3apsin
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
paZvoaKkTUBHOIO pacnaja.

DOHeprus cBS3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl sapa.

Snepusle peaknnu. [lenenvie u CUHTE3 SAED.

SAnepubiii  peaktop. TepmosimepHsiii cuHTe3. [IpoOreMbl W TMEPCHEKTHBBHI  SIACPHON
HHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTrEeTHKU.

OnemeHTapHble YacTULIBl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOIOIEHUS M PETUCTPAIMK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.
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TexHuuyeckue ycTpoHCTBa M MPaKTHUECKOE MPUMEHEHHE: J03UMETp, kamepa BuibcoHa,
SIEPHBIN peaKkTop, aTOMHast OoMOa.

Llemoncmpayuu

Cu€TYrK HOHUBHUPYIONIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKHU

Ortanel pa3BuTUs acTpoHoMuH. [IpuKiagHoe 1 MUPOBO33PEHYECKOE 3HAYECHUE ACTPOHOMHH.

Bup 3Bé3anoro neba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUAUMOE JIBHKEHHE.

ConneuHas cucrema.

Connue. Conneuynass axTuBHOCTb. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEpUCTHKU. /[narpamma «CHeKTpalIbHbIN KJIacC — CBETUMOCTBY. 3BE3/1bI INIABHON
IIOCJIEA0BATENbHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTb» JUId  3BE3]  IJIABHOU
nocie0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABIEHUS O
IPOUCXOXKAECHNUHU U 3BotoLnu CoslHIA U 3BE3]1. DTambl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxenune Connua B ['anaktuke. Turbl
rajJlakTuK. PannoranakTuku u kBazapel. YEpHbIE ABIPHI B sApaxX raJlakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bbonbioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M C UCIHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OIIpEIeNIEHUs MOJI0KEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus 1 sipkue 3BE3.bl.

Habmonenus B Teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUECKOW, COLMAIbHON U
TUYECKOH chepax AeaTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKH U aCTPOHOMUHU B COBPEMEHHON
Hay4YHOH KapTHHE MHpa, pojib (u3nyeckod Teopuu B (OPMHUPOBAHUM MPEJCTABICHUNH O
¢buznyecKkoil KapTUHE MHUpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 11 kilacce ocCymiecTBIsieTcs C y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMu MaTeMaTUKH, OWOJIOTMH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsimus, CBA3aHHBIE C M3YyYEHHEM METOJOB HAyYHOTO IO3HAHHS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJIECHHE,
JKCIIEPUMEHT, MOJECIUPOBAHUE, MOZIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPBl M HX
NPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JEMEHTApHBIX (DYHKIIHIA,
HPU3HAKK NOJ00MS TPEYTOJIbHUKOB, ONPeAEIeHNE TUIOMAAN INIOCKUX GUTyp U 00bEMa Tell.
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buonoeus: anexrpuueckue sIBIEHUS B )KUBOM Npupoae, KojaeOaTeabHble JBU)KEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOM IIPUPOAE, NEUCTBUE pPaAUallii Ha )KUBbIE OPTaHU3MBI.

Xumusa: CTpOCHME aTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (GoTochEMKa 3eMHON
IIOBEPXHOCTH, NPEJCKA3aHUE 3eMIICTPSACECHUM.

Texnonozus: NMHUM HJIEKTPOIIEPENad, T€HEPATOP IEPEMEHHOIO TOKA, DJIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIN arnmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.

B cBs3M ¢ OTCYTCTBHEM HEKOTOPBIX BHIOB ( KOMILJIEKTOB) Ja00paTOPHOTO 000PYI0BAHUS
MIPOU3BEICHBI 3aMeHbI (PPOHTANBHBIX Ja00PATOPHBIX PAdOT U YPOKOB-HCCIEAOBAHUN HA YPKU-
IPAKTUKYMBI 10 PELLIEHUIO 33]1a4 C COXPAHEHUEM TEMaTUYECKOI HAlpaBIECHHOCTH

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenne yueOHoro npeamera «®dusmka» Ha ypoBHE CpeIHEro oOIIero odpazoBaHUs
(6a30BBIi  ypOBEHb) JODKHO  OOECIIEUHTH  JIOCTMIKEHHE  CIEAYIOIUX  JMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pPa30BaTENIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPe3yNIbTaThl OCBOEHUs yueOHOro mnpeamera «DPHU3MKa» JOJDKHBI OTPaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaAeHUH, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
paclIMpeHue >KM3HEHHOIO OIBbITAa M OIbITA ACSITEIBHOCTH B IIPOILECCE pealu3alli OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMU  00ydarolierocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIEHa POCCUICKOr0 OOIIECTBA;

NPUHATHE TPAAULMOHHBIX OOIIEUETIOBEUECKUX T'YMAHUCTHUECKUX M JEMOKPATUYECKUX
IIGHHOCTEIH;

FOTOBHOCTb BECTH COBMECTHYIO JI€ATEIBHOCTh B HHTEpEcax TpakJaHCKOro oOlIecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHME B3aUMOJACHUCTBOBAaTh C COLMAJIBHBIMM HHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OPMHPOBAHHOCTH POCCUHUCKOM IpaTaHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHUE K TOCYHApCTBEHHBIM CHUMBOJAM, AOCTHKEHHUSIM POCCHUCKUX
Y4EHBIX B 0071aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;
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CIIOCOOHOCTH OLIEHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIEC PELICHUS, OPUEHTUPYSICH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIC B ACSITEILHOCTH YIEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

ACTETHUYECKOE OTHOLIECHHE K MUPY, BKJIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIETO
(bu3HIECKOI HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEPEC K Pa3IMIHbIM cpepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
pealn30BbIBaTh COOCTBEHHbBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 001acTH (PU3UKH HA
MPOTSKEHUH BCEU KU3HU,

6) 9K0JIOrH4eCKOro BOCIIUTAHUS

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpBl, OCO3HAHHE TIJIOOATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICUCTBUI B OKPYKAIOUIEH CpeJie Ha OCHOBE 3HAHUS LIEJIEi
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paclIupeHre OIbITa JIEATEIbHOCTH HKOJOTMYECKON HampaBIE€HHOCTH Ha OCHOBE
UMEIONUXCS 3HAHUN 10 (pHU3uKe;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HU3UUECKOIN HAYKH;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B NPOIIECCE M3YUCHUS (PH3UKU
OCYIIECTBIISITH MPOCKTHYIO U UCCIIEOBATEIBCKYIO eSITeIbHOCTh HHANBUIYAIBHO U B TPYIITIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHBbIE YHUBePCAJIbHbIE YUeOHbIE AeiCTBUS
Bba3oBrle JJornueckue aelicTBUA:
CaMOCTOSITENIbHO (POPMYTMpPOBaTh M aAKTyalU3UpPOBATh MpoOOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
OTIPENIETISATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU UX TIOCTHKEHUS;
BBISIBJISATH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘II/ISI B paCCManI/IBaeMI)IX (1)I/ISI/ILICCKI/IX SABJICHUSAX,
pa3pabaThIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B JCATCIIBHOCTH, OLCHHWBATh COOTBCTCTBUC pGSYHBTaTOB ejiaAaMm,
OIICHHUBATH pI/ICKI/I HOCJ'IG)ICTBI/Iﬁ JACATCIIbHOCTH,
KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;
pPa3BUBATh KPEaTUBHOE MBIIIUICHHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
Ba3oBrble ucciaenoBareJLCKue AelCTBHSA.
BJIaACTH Hay‘{HOﬁ TCpMI/IHOHOFHCﬁ, KIIFOUCBBIMHU TIOHATUSIMU U METOLAaMHU (1)I/I3I/I‘ICCKOI71

HaYKU;
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BJIQ/IETh HABbIKAMHU Y4eOHO-UCCIIE0OBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METO/IOB PEIICHHS 33134
(U3UIECKOro conepKaHusl, IPUMEHEHHUIO Pa3InYHBIX METOAO0B IIO3HAHUS;

BJIAJIETh BHUJIAMHU JIEATEIBHOCTH IO IMOJYYEHMIO HOBOTO 3HAHUS, €r0 HHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;

BBISBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady, BbIABUIATH
TUI0TE3Y €€ peleHus, HAX0AUTh apryMEHTHI Ul J0Ka3aTeIbCTBAa CBOMX YTBEPKJIEHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

aAHAJIM3UPOBATH MOJTYYEHHBIE B X0JI€ PEIICHUS 3a/1a4H PE3YJIbTaThl, KPUTHUECKU OLIEHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBHUTH U (pOpMyTUpPOBATH COOCTBEHHBIE 33]a4l B 00pA30BATEIbHOMN EATETLHOCTH, B TOM
qrclie MPU U3Y4YeHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb NIEPEHOCUTH 3HAaHUS N0 (PU3HKE B IPAKTUUECKYIO 00IACTh KUZHEACSITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE HJIEH, MPeJIaraTh OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTh MPOOIEMBI U 33]1a4H, TONYCKAIOIINE ATbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undopmanmeii:

BJIAJICTh HABBIKAMHU MOJy4YeHUs MH(OpMAIK (HU3NIECKOTO COICPKAHUS U3 UCTOYHHUKOB
pa3sHbIX THIIOB, CaMOCTOSITENIBHO OCYLIECTBJISATh IIOMCK, aHaJIW3, CUCTEMATHU3ALMI0 U
MHTEPIIPETANIO UHPOPMALINK Pa3IMYHbIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCIIOJIb30BaTh CpEeACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNHd KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3alMOHHBIX 3a/a4 C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TMTHEHBI, PecypcocOepekeH s, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMaLlMOHHON O€30MaCHOCTH;

co3laBaTh TEKCThl (DU3NYECKOTO COAEpk aHUs B pa3IMyHbBIX QopmaTax ¢ Yy4ETOM
Ha3Ha4YeHHs HPOPMAIUH U 11eJIeBON ayAUTOPUHU, BEIOHpAsi ONTUMAIIBHYIO (pOpMY MpencTaBIeHUS
Y BU3yaJu3alliu.

KoMmMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA:

OCYIIECTBIISATH OOIIEHHE Ha ypoKaxX (PU3UKU U BO BHEYPOUHOH 1€ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTBHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U HHANBUAYAIbHOU paOOTHI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJI€HA KOJUIEKTHBA,

IIPUHUMATh LEIH COBMECTHOM JAEATEIbHOCTH, OPIraHMU30BBIBaTh M KOOPIWHUPOBATH
JIEUCTBUSA 10 €€ TOCTUKEHUIO: COCTABIISITH IUIaH IEUCTBUIA, PaCIPEAEATh POJIU C Y4ETOM MHEHUH
YYaCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;
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IpeajiaraTh HOBBIE NPOEKTHI, OLIEHUBATh HMJIEU C IMO3UIUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYaLMSX,
MPOSIBIISATH TBOPUYECTBO M BOOOpAKECHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIe YUeOHbIE 1eliCTBHUS
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBISITh MO3HABATENBHYIO NEATEIBHOCTh B oOnactu (Gpu3uku u
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTH U ()OPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIBHO COCTABJIATh IUIAH PELICHMs] PAacUETHBIX M KavyeCTBEHHBIX 3a]ad, IJIaH
BBITIOJTHCHUSI TMPAKTUYECKOW paboThl €  Y4ETOM UMEIONIMXCS PECYpCoOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULIMH B 0071acT (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BIIAJICTh HaBBIKAMHU MO3HABATEIILHON PEeQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JTEUCTBUI
Y MBICJIUTEILHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIIONIE30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATU3€ PE3YJIHTATOB JIEATEIbHOCTH;

MPUHUMATH ce0s1, TOHNUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nmpotiecce qocTuxkeHHsI TMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE AJIs
YPOBHsI CpefHero oO0Iero oOpa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
MHTEJJIEKT, MPEANoaralonui chopMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE COCTOSIHHUE,
BUJICTH HAMPABJICHUSI PAa3BUTHS COOCTBEHHOM SMOIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

caMOperyJIHpOBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE, CITOCOOHOCTD Al TUPOBATHCS K SMOIIMOHAITBHBIM U3MEHEHHUSM H TPOSBIISATh
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBAILIMM, BKJIIOYAIOMIEH CTpEeMIICHHE K JOCTHMKEHUIO LEIU U YCIEXYy,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHUE ApPYTUX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKMUBAHUIO;

COIIMATILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, MIPOSBIISATH UHTEPEC U pa3periaTb KOHMINKTHL.
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MNPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuenusi B 10 kJjiacce mpeMeTHBIE Pe3yabTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax poib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTHUHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJOTUH, B MPAKTHUECKOMN
JIeITEeIILHOCTH JIFOACH

VUUTHIBATh TPAHUIBI MPUMEHEHUS W3YYCHHBIX (PU3NYCCKUX MOJENeH: MaTephalibHas
TOYKa, MHEpUHUAIbHAs CHCTeMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENIO0, UACATbHBIA Tra3, MOJENIU
CTPOEHHS Ta30B, XKUJIKOCTEH M TBEPABIX TEJ, TOUCYHBIA AIIEKTPUUECKHUI 3aps] MpU PElICHUU
duznUecKux 3a1ay;

pacnio3HaBaTh (QU3NYECCKHE SBJICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOpUU CTPOEHHUS BEUIeCTBA M DIEKTPOIUHAMUKU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJMHEHHOE MABM)KEHHE, CBOOOJHOE NaJeHHUE Te,
JIBUKCHHE 110 OKPYXHOCTH, HHEPITUS, B3auMoieicTBUE Tel, muddy3us, OpoyHOBCKOE ABUKCHHE,
CTPOCHHE KUIKOCTCH U TBEPIBIX TeIl, U3MEHEHNE 00bEMa Tell IPH HArpEeBaHUU (OXJIAKICHHH),
TEIJIOBOE PABHOBECHE, HCIIAPEHUE, KOHJICHCAllUs, IUIABJIICHUE, KPUCTAJUIU3ALMS, KUIICHHE,
BJIQXKHOCTH BO3/1yXa, OBBIIICHHE JaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b
MEXJy MapamMeTpaMu COCTOSHMS Ta3a B H30IpoleccaX, IEKTpU3alusi Tej, B3aUMOJCHCTBHE
3apsi/ioB;

OIHMCHIBATh MEXAHHUYECKOE JIBIKCHUE, UCTIONB3Ys (DM3MYECKHE BEIUYMHBI: KOOPJIUHATA,
myTh, MIEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, Cujla, UMITYJIbC Tella, KHHETHYeCcKas
DHEprusi, MOTEHIMANbHAs DJHEPTUs, MeXaHHYeckas paboTa, MeXaHHUYeCKas MOIIHOCTh; IMPHU
OTIMCAHUU TIPABUIILHO TPAKTOBATH PUINICCKUIN CMBICI UCTIOIB3YEMbBIX BEITUYHH, X 0003HAUYCHUS
U CIMHUIBI, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (DH3UYECKYIO BEITUYHHY C JIPYTHMH
BEJIMUYUHAMU;

OMKCHIBATh HW3YYEHHBIE TEIJIOBbIE CBOMCTBA TE€N W TEIUIOBBIC SIBICHUS, HCIOJb3Ys
¢u3nyYecKue BEJIMYMHBL: JIaBIICHUE Ta3a, TEeMIlepaTrypa, CpeAHss KHHETHYEeCKas JHEepPrHs
XAO0THYECKOTO JBMKEHUSI MOJICKYJ, CpPEAHEKBaJApaTU4YHAsT CKOPOCTh MOJIEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEprusi, padora raza, kod((UIMEHT MOJe3HOrO IEHCTBUS TEIJIOBOTO
JBUTATES; IPH OMUCAHUH MPABUIHLHO TPAKTOBATh (PU3UYECKUI CMBICI HCTIOIB3YEMbBIX BEIUYHH,
UX OO0O3HAYCHHWS W CIWHMWIIBI, HAXOJIUTh (OPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3NICCKYIO
BEJIMYMHY C APYTHUMH BEITUIHHAM;

OTHCHIBATh M3yYCHHBIC SJEKTPHUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3YS (PU3NYECKUE BEIUYUHBI: AJIEKTPUUYECKUI 3apsiji, DJIEKTpUYEcKoe MoIe,
HANPSDKEHHOCTD  TIOJIS, TIOTCHIMAT, PAa3HOCTh IOTEHIMAIOB; IPU ONMUCAHWHM IPABHIEHO
TPAKTOBATh (PU3WYCCKUH CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CAMHHIIGI;
yKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DM3UUECKYIO BEIHUMHY C APYTUMU BEJTMYUHAMU,

aHATM3UPOBATh (U3WYECKUE TPOIECCHl M SBIICHUS, UCTONB3Ys (PU3NYECKUE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
paBHOIPABUsSI UHEPLUATHHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KHHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, TAa30BbIC 3aKOHBI, CBS3b CPEAHEUW KUHETUYECKOW HHEPIHH TEIUIOBOTO JIBIKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoH, MEpBhIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpaHEHUS
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ANEKTPUUYECKOTO 3apsija, 3akoH KysoHa, npu 3ToM pa3nuyarh CI0BECHYIO (HOPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4ecKoe BBIPAKEHHE U YCIOBUS (IpaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IPUHIIMIIBI ICHCTBHS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCcIoBUs MX O€30MAaCHOTO MCIIOIB30BaHMS B TOBCETHEBHOM JKU3HU;

BBIMOJHATh JKCIEPUMEHTHl 1O HUCCIIECJOBAHUIO (PU3UYECKUX SIBICHHH W IPOLECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEHuil, IMpu dSToM  (HOpMyIHpOBaTh
npo0iieMy/3aaqy v THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO
000pyI0BaHUSs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYIIECTBIISITh MpSMbIE U KOCBEHHbIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, IPU ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 H3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OLICHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PU3NMYECKIMHU BEIMYMHAMH C HUCIIOJIb30BAHHEM TPSMBIX
U3MEpPEHH, TpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh DPE3YyJbTAaThl IMOJIY4YEHHOM
3aBHCUMOCTH (PU3MYECKHX BEJIMYUH B BUJIE TAOIHII U TPapUKOB, Ie1aTh BHIBOJIBI IO PE3yIbTaTaM
UCCJIEIOBAHUSI,

coOnronarh mnpaBuia 0€30IaCHOrO TpyAa IMPU HIPOBEACHUM HCCIEIOBAaHUN B paMKax
yu4eOHOrO0 OSKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1TaOOPaTOpHOro 000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3MUYECKOH MOJIENbI0, HUCIOJb3Ys
¢u3nveckre 3aKOHBI M PUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 33a4l BHIOUPATh (PU3HUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UId €€ pelIeHHUs,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelaTth KayecTBEHHbIE 3aJauM: BBICTPAWBATH JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOUKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCIIOJIb30BaTh MPU pellIeHUH y4eOHBIX 3a/]au COBPEMEHHbIE MH(POPMAaLMOHHBIE TEXHOJIOTUU
JUIs TIOUCKA, CTPYKTYpUpPOBaHMs, HWHTEPHpEeTallud M MpeJACTaBIeHHs y4dyeOHOM u HaydHO-
HOMYJISIPHON MH(pOpMAIUH, TOTYYEHHON U3 Pa3INYHbIX HCTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
MOJIy4aeMyto HH(POPMAIHIO;

HNPUBOUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOM KU3HU JIsl OOecTieueHus
0€30MacHOCTH IPpU OOpAIEHUH ¢ MPUOOPaAMH M TEXHUYECKUMHU YCTPONCTBaMHU, JJIsi COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT'0 TIOBEICHUS B OKpY Kartollel cpese;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATh paboTy
IpYNObl, palMOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IUJIAHUPOBATh JEATENBHOCTH B
HECTaHJApPTHBIX CUTYalMsIX, aJIeKBaTHO OLIEHMBATh BKJIAJ Ka)JOr0 U3 yYaCTHUKOB I'PYIIBI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.

K xonmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax poyib U MecTo (U3UKK B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTUM COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOU
NeSITeILHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UUECKOI KapTHHBI MUPA;

YUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3MUECKUX MOJAENeil: TOoYeUHBIN
3JIEKTPUYECKUHN 3apsif, JIyd CBETA, TOYEUHBIN HCTOYHUK CBETA, I€pHAs MOJENb aTOMa, HyKJIOHHAS
MO/IENIb aTOMHOT'O Si/ipa MPH peleHnH (PU3NIECKHX 3a/1a4;
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pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpolecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: 3JIEKTPUYECKasi MPOBOJANMOCTH, TEINIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JACHCTBHE MarHUTHOTO IOJIi HA MPOBOJHUK C TOKOM W JBWXKYIIMHCS 3apsij,
3JIEKTPOMArHUTHBIE KOJICOaHUsI M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus W TMOJNSIpU3alUg CBeTa, JUCIEepCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0pOJia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MarHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3YSl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYSCKHHA 3apsii, CHja TOKa, DIEKTPUYECKOe
HaIpPsSDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh MOTEHIMANIOB, 3JIEKTPOIBUKYILAS CUIIA,
paboTa TOKa, MHAYKLUHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTH
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOT0 M MArHUTHOTO MOJIeH, MEepUOJ W 4YacToTa KoieOaHui B
K0JIeOATeIbHOM KOHTYpE, 3apsil U CHJIa TOKa B IPOIECCE TAPMOHUYECKUX AIIEKTPOMArHUTHBIX
Kosie0aHui, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU ONHCAHWUU MPAaBUIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUECHHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONMCHIBaTh M3YyYCHHbIE KBAHTOBBIE SBJICHUS W IPOLECCHI, HCIONb3Yysd (PU3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa, SHEPrus U
UMIynbc (OTOHA, MEPHOJ IMoJlypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJep, HpPU OMUCAHUHU
NPaBUIbHO TPAKTOBaTh (U3UYECKUN CMBICH MCIIOJIb3YEMbIX BEJIWYMH, HUX OOO3HAYEHUs U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMH, BBIYHCIISIT 3HAYCHNE (PH3UUECKON BEITNYHHEI;

aHAJTM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBIEHUS, UCHONB3Ys (DU3MUYECKHE 3aKOHBI U
OpUHIUNBL  3akoH OMa, 3aKOHBI TOCJIEJOBAaTEIbHOTO W MapajyIeIbHOTO  COCTUHEHHUs
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
NPSIMOJIMHEHHOTO pacpOCTPaHEHUsI CBETA, 3aKOHBbl OTPa)KEHUS CBETA, 3aKOHBI IPETOMJICHUS
CBeTa, ypaBHeHHe DifHIITelHA 17151 hoTo3(h(eKTa, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH COXPaHEHUs
UMITyJIbCa, 3aKOH COXPAaHEHUs NIEKTPUYECKOrO 3aps]a, 3aKOH COXPAaHEHUS MacCOBOIO 4YMCIIA,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €ro MaTeMaTH4YecKOE BBIPAKEHUE M YCIIOBUS (IpaHUIBl, 00JacTH)
IPUMEHUMOCTH;

OTpeNeNATh HANpaBieHHWE BEKTOpa MHAYKIMHW MarHUTHOTO TOJSl MPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITOJIHATh SKCIIEPUMEHTHI I10 HCCIICAOBAHUIO (PU3UUECKUX SBJICHUH M TPOIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHUi: 1mpu 3ToM  (OpMYIHPOBATH
npoOieMy/3anady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHus, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISATh MpPSIMBbIE U KOCBEHHBIE H3MEpPEHHUS (PU3UUYECKUX BEIUYHH, NPH ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO W3MEPEHUsT M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yIbTaThl MOJYYEHHOW 3aBHCHMOCTH
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¢u3nyeckux BeNWYMH B BUAE TaOmMI H TpaduKoB, AenaTh BBIBOABI IO pe3yibTaTaMm
UCCIIEJOBAHMUS;

cobmofaTh IpaBuia O€30MacHOr0 TpyJda IpPU MPOBEACHUHM HCCIECJOBAaHMH B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEICKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOWCTB 1 JIAOOPATOPHOTO 000PYI0BaHUS;

pemiate pacyéTHBIE 3aJadyd C SBHO 3aJaHHOM (DU3MYECKOW MOJENbBI0, HCHOIb3YS
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 33a4l BBIOMPATh (PU3HUECKYIO
MO/JIeNIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
IPOBONTH PACUYETHI M OLIEHUBATH PEAIbHOCTD MOyYEHHOTO 3HAUCHUS (PU3MYECKOI BETMIUHBL;

penraTh KayeCTBEHHBIC 3a/1aud: BBICTPAWBATh JIOTMUYECKH HETNPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHHiA ¢ ONOpPOW Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3NUUECKUE SBIICHHUS,;

HCII0JIB30BAaTh IPU PCIICHHUN y‘-Ie6HI)IX 3ala4 COBpCMCHHBIC I/IHCI)OpMaIII/IOHHI)IC TEXHOJIOI'1
JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, HWHTEPIPETALMH W MPEJCTaBICHHS Yy4eOHOH W Hay4yHO-
HOMYJIAPHOI HH(OPMALIUH, TOTYIEHHOH 13 pa3IMYHBIX HCTOYHHKOB, KPUTHYECKH aHATTM3UPOBATh
M0JIy4aeMyt0 HH(POPMAIHIO;

OOBSACHATH NPUHLIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMUCTB, pa3inyaTh
YCJIOBUS UX 0€30IaCHOTO MCIOJIb30BAaHHS B TIOBCEJHEBHON JKU3HH;

NPUBOJHUTH MPHMEPHI BKJIaJa POCCUICKHX U 3apYOEXKHBIX Y4EHBIX-(DU3UKOB B pa3sBUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JIB30BATh TCOPECTUUCCKUC 3HAHU I10 (1)I/I3I/IK6 B HOBCGI[HCBHOﬁ KH3HU OJ14 obecrieueHust
0€30IacHOCTH MpHU OOpallIeHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHUCTBAMH, JUISl COXPAaHEHHS
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOIMYECKOT0 TIOBEACHNUS B OKpYXKarollei cpene;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATH paboTy
IpyNNbl, palMOHAJIbHO pacHpeleNsTh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJleKBaTHO OLIEHMBATh BKJAJ KaXJOTO0 W3 YYaCTHUKOB TPYIIBI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne /i Kourpoabnsie IIpakruueckue
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
11 du3nka u MeTO ay4HOTO MO3HA 2 bubmmorexa LIOK
. W3MKa U METO/IbI HAYYHOTO ITO3HAHHMSI
ARTHEYE https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bubnunoreka LIOK
2.1 K
AHHEMATHIA > https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUs B MEXaHUKE 6 1 1 bubmroreia LIOK
' P https://m.edso0.ru/7f41bf72
Wroro mo paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 10 1
OCHOBEI TEPMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bu6muoreka [JOK

®a30BbIC Nepexoabl
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Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bub6nmoreka [IOK
4.1 C) 10
AieKTpoctatiia https://m.edsoo.ru/7f41bf72
4.9 [TocTossHHBIN 25IeKTpUYECKU TOK. TOKH 12 bubmuorexa [IOK
' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne n/m Kontpoabnbsie  IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOAUHAMUKA
MarnuTtHoe nojue. IeKTpoOMarHuTHast bubnnoreka [JOK
11 11 1 3
WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHn4yecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
99 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 5 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pa3aen 3. OCHOBBI CHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
31 OCHOBBI crIeIIMATBHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCHTEBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DIIEeMEHTHI KBAHTOBOW OITHKH 6 bubmmorexa LIOK
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4.2 Crpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

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

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

5.1 DNIEMEHTHI aCTPOHOMUU U acTPODHU3UKH 7 Bubmiorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Utoro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE
bubmuorexa [JOK
6.1 Obobmaromee nosTopenne 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI
10 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpelHero 001ero od0pa3oBanus

JleMoHCTpHpOBaTh Ha MpPHUMEpPax pojdb W MecTo (u3uMKu B (HopMUpOBaHUH
COBPEMEHHOM Hay4HOH KapTHHbI MHpa, B pPa3BUTUU COBPEMEHHOW TEXHHUKH U
TEXHOJIOIMH, B IPAKTUYECKOM IEATEIBHOCTH JIFOAEH

VY4uuThIBaTh rPaHULIbl IPUMEHEHUS U3YYEHHBIX (QU3NYECKUX MOJIENEN: MaTepralibHas
TOYKa, MHEpIHMAJIbHAs CUCTEMa OTCYETa, aOCOIIOTHO TBEPJOE TeNo, UACaIbHbIN ras;
MOJEJIA CTPOEHHUS Fa30B, )KUIKOCTEW U TBEPABIX TEJl, TOUEUHBIN MIEKTPUIECKUH 3apsi
— IIpY peleHuH Gu3nyecKux 3aaay

10.3

PacnoznaBath Quznueckue siBieHus (IpoLecchl) U O0OBSICHATh UX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYISIPHO-KMHETHYECKON TEOpUM CTPOCHHMS  BEIIeCTBA U
3JIEKTPOJIMHAMUKHU: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKECHHE,
CBOOOHOE TMaJICHNUE TeJ, ABUKECHHE 110 OKPYKHOCTH, HHEPIIUS, B3AUMOICHCTBUE TE;
muddy3us, OpOYHOBCKOE [BHMXKEHHE, CTPOCHHUE KUIKOCTEH U TBEPABIX Tel,
U3MeHeHne o0bEMa Tell MpU HarpeBaHuM (OXJAXKICHHH), TEIUIOBOE PAaBHOBECHE,
WCIIApEeHHE, KOHJCHCAIWs, IUIaBJIEHUE, KPUCTA/UIM3alusl, KUIIEHHE, BIAXXHOCTH
BO3/1yXa, OBBIIICHUE IABIEHUS Ia3a IPU €r0 HarpeBaHUU B 3aKPBITOM COCYJI€, CBSI3b
MEXIy TapaMeTpaMH COCTOSHHMS Tra3a B H30Mpolieccax; OdJIEKTpU3anus Ted,
B3aMMO/ICHCTBUE 3apsI/I0B

10.4

10.5

OnuceiBaTh MEXaHMYECKOE JBWIKEHHE, UCHONb3YyS (PU3UUYECKHUE BEIUYUHBI:
KOOpPJIMHATA, ITYTh, IIEpEMEIIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa, UMITYJIbC
Tena, KUHETWYecKas OJHEpPrus, IOTCHIMaTbHAs DJHEpPrus, MexXaHuuyeckas pabota,
MEeXaHUYEeCKas MOIIHOCTD; MPU ONMKUCAHUH MTPABUIBLHO TPAKTOBATH (DU3NUECKUM CMBICI
UCTIONB3YEMBIX BEJIWYUH, HMX OOO3HAYEHUS W €IWHHUIIBI, HAXOTUTh (QOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BETUYMHY C IPYTUMHU BETUIMHAMU

OnuceIBaTh M3Y4YEHHBIE TEIIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBIICHUS, UCIIOJIB3Ys
¢u3znyeckue BETUYMHBI: JaBJICHHWE Tra3a, TEeMIeparypa, CpelHsAs KUHeTHuYecKas
SHEpPrusi XAaOTHYECKOTIO JBWIKEHHS MOJEKYJ, CpPEIHEKBAaJpaTU4YHAsI CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSIsI SHEPTUsd, padoTa rasza, kodpuuueHt
MTOJIE3HOTO JIEUCTBUA TEIUIOBOTO JIBUTATEINS; IIPU ONMUCAHUU IPABUIBHO TPAaKTOBATh
¢u3nyecKuil CMBICT HCIIOJIB3YyEeMBIX BEIMYMH, WX OOO3HAYEHHS U EIUHUIIBI,
HaXOJUTh (OPMYIbI, CBS3BIBAIOIINE AAHHYIO (DPU3UYECKYIO0 BEJIMYUHY C JAPYTUMH
BEJIMYMHAM

10.6

OnuceiBaTh M3y4YCHHbIE HIIEKTPUUYECKHE CBOWCTBA BEIIECTBA U DJIEKTPUUYECKHE
SIBIICHHUS (TIPOIECCHI), HCIONB3Ysl (U3NYECKHE BEITUYMHBI: DJICKTPUUYCCKHNA 3apsil,
3IIEKTPUUYECKOE T10JI€, HATPSDKEHHOCTD MOJIs, MOTEHINAN, Pa3HOCTh MOTEHIHAJIOB; IPU
OITMCAHUM TIPABHJIBHO TPAKTOBATH (PU3UUECKUH CMBICI HCIIOJIB3YEMBIX BEIUYUH, UX
0003HaYEHHSI U €TUHHIIBI;, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO
BEJINYMHY C APYTUMHU BeTUUYNHAMUI

10.7

aHAJIM3UPOBaTh (PU3UUECKUE TIPOLIECCH] U SBICHUS, UCTIONb3Ys (PU3NUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro taroreHusd, |, |l m |1l 3akonsr HploToHa, 3akoH
COXPaHEHMs] MEXaHHUYECKOM HHEpPIruu, 3aKOH COXPAHEHUS MMIYJIbCa, MPUHIIMII
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10.8

10.9

10.10

10.11

CYNEPHO3ULMA CWJI, MNPUHUUI PABHONPABUS WHEPLUUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJISIPHO-KUHETUUECKYIO0 TEOPHIO CTPOEHHUS BEIIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpelHEel KHMHETHYECKOM SHEepruM TEIJIOBOIO JBMXKEHUS MOJIEKY]I C aOCOJIIOTHOM
TEMIEPATYPOil, IEPBBI 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHUS 3JIEKTPUUECKOIO
3apsiza, 3akoH KyloHa; pu 3TOM pas3inyaTh CIOBECHYIO (hOPMYJIUPOBKY 3aKOHA, €r0
MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPAHHUIIBI, 00JIACTH ) TPUMEHHUMOCTH

OOBSICHATH OCHOBHBIE TPUHIMUINBI JIEHCTBUS MAIIWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBHUS MX O€30MaCHOIO HCIOJIb30BaHMS B IOBCEIHEBHOM
JKU3HU

BBIMOTHATE 9KCIIEPUMEHTHI 110 UCCIEJOBAHUIO (PM3MUECKHUX SBJICHUI U MPOIIECCOB C
UCTIOJI30BAaHUEM TPSMBIX W KOCBEHHBIX H3MEPEHUWi; mpH 3TOM (OPMYIHPOBATH
npobiieMy (3aa4y) U TUIOTE3y Y4eOHOTO SKCIEpHUMEHTa, COOMpaTh YCTaHOBKY M3
NPEUI0KEHHOT0 000PYAOBaHUS, TPOBOAUTH OMBIT B (DOPMYITHUPOBATH BBIBOJIBI

Ocy1ecTBISITh OPSIMblE U KOCBEHHBbIE M3MEPEHMs (PU3MUECKUX BEJIIMYMH; IIPU ITOM
BbIOMpPATh ONTUMAJbHBIM CIOCOO0 HM3MEPEHHs M MCIIOJIb30BaTh W3BECTHBIE METOJbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBHCHMOCTH MEXIY (PU3HYSCKUMHU BEIMYMHAMHU C HCIOJIb30BAHHEM
OpsIMBIX U3MEPEHM; TNpU OSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3yNIbTAThl TOJIYYCHHOW 3aBUCUMOCTH (PU3WYCCKUX BEIUYMH B BHUAC TAOIUI[ H
rpaduKoB, NeNaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIECJOBAHMUS

10.12

Cobnronate npaBuiia 6€300aCHOTO TPyZAa IIPU MPOBEAECHUHU UCCIIEOBaHUI B paMKax
y4eOHOTr0 AKCIIEPUMEHTa, Y4eOHO-HCCIEA0BaTENbCKON U MPOEKTHON AESITEIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENbHBIX YCTPOMCTB U 1JAOOPAaTOPHOI0 000PYAOBAHUS

10.13

Peniate paC‘-IéTHI)Ie 3agaadyu C SBHO 3aHaHHOﬁ (I)I/ISI/I‘ICCKOI\;I MOZCIIbIO, HCIIOJIB3Yd
(1)I/I3I/I'~I€CKI/I€ 3aKOHBI U NPUHOUWIIBI; HAa OCHOBC aHAJIM3a YCJIOBHUA 3aJadu BI)I6I/IpaTI>
(1)I/I3I/I‘IGCKYIO MOACIb, BBIACIATH (I)I/ISI/I‘-ICCKI/IC BCJIIMYHHBI U (bOpMy.]'ILI, HeO6XO,[[I/IMBIe
JUIA eé peuicHud, MPOBOAWUTH paCLIéTBI N OINCHUBATH PCAJTBbHOCTL IIOJYUYCHHOI'O
3HAUYCHUA (I)I/ISI/I‘ICCKOI\;I BCINMYHHBI

10.14

10.15

Pemare kauecTBeHHBIC 3a/laddl: BBICTPAWUBATH JIOTHYECKH HEMPOTHBOPEUYHUBYIO
[ENOYKY pacCyKIEHUH C Omopoil Ha HW3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
busznUecKue SBIeHUs

Hcnonp3oBaTh HpU pelIeHUH Y4YEeOHBIX 3aJady COBPEMEHHble HH(OpMallOHHbIE
TEXHOJIOTMM I IIOMCKA, CTPYKTYpUPOBAHUs, HMHTEPIPETALMU U IIPEICTABICHUS
yueOHOW W HAay4YHO-TIOMYNAPHOW HWHGOPMALMK, TOIYYEHHOH U3 PpazIU4HbIX
UCTOYHUKOB; KPUTUYECKH aHAJTU3UPOBATh MOJTydaeMyro HH(POpMaIuio

10.16

[IpuBoaUTH, TpHUMEpHI BKJIAJa POCCHHCKUX H 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU H
TEXHOJIOTUH

10.17

Hcnonp3oBartk TeopeTHUecKue 3HaHHUA MO (PU3MKE B TIOBCEAHEBHOM KHU3HHM IS
oOecrieueHus O€30MAaCHOCTH MpH oOpalleHuu ¢ npudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMHM, AJISI COXPAHEHUs 370pPOBbsS M COOJIIOAEHUS HOPM HKOJOTMYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH cpee

10.18

PaGoTaTh B rpymnmne ¢ BBHIIOJTHEHHEM PA3IMUHBIX COIMAIBHBIX POJIeH, MIaHUPOBAThH
paboTy Tpymmbl, palMOHAIBHO paclpenesTh OOS3aHHOCTH U IUIAHHPOBATh
JeATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aICKBATHO OLICHUBATH BKJIAJ KaXKJI0TO
U3 YYaCTHUKOB TPYIIBI B pEIICHUE PAaCCMATPUBAEMON MPOOIEMBI

11 KUIIACC

28




Kon
npoBepsieMo
ro
pe3yJjbTara

111

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

JleMOHCTpHpOBaTh Ha TpUMEpPax poOdb U MecTo (u3uKd B (PopMHpPOBAHUHU
COBPEMEHHON HAay4yHOW KapTHHbBI MHpPa, B PA3BUTHU COBPEMEHHOMW TEXHUKH M
TEXHOJIOTHM, B IPAKTUYECKOW [EATEIBHOCTH JIOJIECH, LIEJIOCTHOCTh U €IUHCTBO
(bU3UYECKON KapTUHBI MUPa

11.2

11.3

11.4

VUUTHIBaTh T'PaHUIBI IPUMEHEHHS] M3YYEHHBIX (DU3NYECKUX MOJEINCH: TOUCUHBIN
AIIEKTPUUYECKUI 3apsi, siepHas MOAETh aToMa, HYKJIOHHAsi MOJIENIb aTOMHOTO sijipa
IPY PEUICHUU (PU3UYECKUX 3a7ad

Pacno3naBate gusnueckue sBIeHUS (IPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOM (DM3UKHU: JIEKTPHUECKasi IPOBOJUMOCTb, TEIUIOBOE,
CBETOBOE, XMMHYECKOE, MAarHUTHOE [EHCTBHS TOKAa, B3aMMOJACHCTBHE MAarHHUTOB,
3JIEKTPOMArHUTHast MHAYKLUS, JeHCTBUE MAarHUTHOT'O 110JI Ha IPOBOJIHUK C TOKOM U
JBWDKYIIUICS 3apsisl, SJIEKTPOMAarHUTHBIE KOJEOAHWS W BOJHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTPaKEHUe, MpesioMIIeHUe, HHTeppepeHIus, Judpakiuus 1
NOJISIpU3AIUs CBETa, AUCTIEpCus cBeTa, hotornekrpudeckuii 3¢ dekr (poroaddexr),
CBETOBOE JIaBJICHHE, BO3HMKHOBEHHE JIMHEHYaToro cHekTpa aToMa BOJOpOJa,
€CTECTBEHHAS U MICKYCCTBEHHAsI PAJIOAKTUBHOCTh

OnuceiBaTh HN3YUYCHHBIC CBOMCTBA BCIIIECTBa (QHCKTpI/ILIeCKI/Ie, MAarHuTHBIC,
ONTUYECKHUE, ANEKTPUUECKYIO MIPOBOIMMOCTD Pa3IMYHBIX cpen) u
SJICKTPOMArduTHBIC ABJICHHA (HpOHCCCI)I), HCIIOJIB3YA (1)I/I3I/I‘~IGCKI/I€ BCIIMYUHBI:
ANEKTPUYECKUN 3apsij, CUjla TOKa, 3JEKTPUUYECKOE HAMpPSHKEHHE, JJIEKTPHUECKOe
COTMPOTHUBIIEHUE, Pa3HOCTH NMoTeHmanoB, IJ1C, padbora Toka, HHAYKIIHS MAarHUTHOTO
nosst, cwia Awmmnepa, cuna JlopeHua, WHIYKTUBHOCTh KAaTyIIKH, SHEPrus
SJICKTPUYECKOIO W MArHuTHOTO HOJ'IGfI, nepuoa MW 4Yacrora KoJeOaHuil B
Koe0aTeIbHOM KOHTYpe, 3apsi MU cujla TOKa B TIPOIECCe TapMOHUYECKUX
AJIEKTPOMATHUTHBIX KoJieOaHUM, (POKYCHOE PACCTOSTHUE M ONTHYECKas CUja JIMH3BI,
MIPU OTIMCAHUU TPABUIBLHO TPAKTOBATH (PM3MUYECKUIN CMBICI UCTIOIB3YEMBIX BEIUYHH,
uxX O0O0O3HAaYeHMs] W €IWHUIBL, YyKa3blBaThb (DOPMYIbI, CBS3bIBAIOIIME JAHHYIO
(bU3NYECKYIO BEIUYUHY C APYTUMU BEIUUYUHAMHI

11.5

OnuceiBaTh U3y4YeHHBIE KBAHTOBBIE SIBICHUS U MPOLIECCHI, UCTONb3Yys PU3NUECKUE
BEJINYMHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTA CBETA,
SHEPrusi ¥ UMIYJbC (POTOHA, IEPUOJI OJypacaa, YHEPTUS CBA3H aTOMHBIX SEp;
Ipy ONHCAHUM TPABWIBHO TPAKTOBAaTh (PU3NYECKUH CMBICT HCHOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUEHHS W EAMHHUILBI, YKa3blBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JaHHYIO (DU3UYECKYI0 BEJIMYUHY C JAPYTUMH BEIMYUHAMM, BBIYUCISATH 3HAUEHHE
(bu3nyecKoi BETUUHUHBI

11.6

AnHanu3upoBath GU3NYECKUE MPOIECCH U ABICHUS, UCTIOIb3Ys (PU3UYECKHE 3aKOHBI
U OpuHOMIBL 3akoH OMa, 3aKOHBI I[OCIIEAOBATEIBHOTO M MapajieIbHOro
COCIMHEHUS IPOBOJHMKOB, 3aKOH Jxoyns — JIeHIa, 3aKOH 3JIEKTPOMarHUTHOU
MHAYKIMH, 3aKOH IPSMOJIMHEHHOTO PacHpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEIOMIICHHUS CBETa, ypaBHEHHe ODiHmTelHa s (poTorddexra,
3aKOH COXPAaHCHHUS DHEPIHH, 3aKOH COXPAHEHUs MMIIYJbCa, 3aKOH COXPaHEHUs
JJEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHUs MacCOBOIO YHCIA, MOCTYNaTsl bopa,
3aKOH PaJMOAaKTUBHOIO pacnaja; MpH 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
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11.7

3aKOHAa, €ro MaTeMaTHYEeCKOEe BBIPAKEHUE U YCIOBUS (TpaHUIlbl, 00JacTH)
MPUMEHUMOCTH

Ornpenenarh HampaBJIeHHE BEKTOpPAa WHAYKIMW MarHUTHOTO IOJISI MPOBOJHUKA C
TOKOM, cuibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh M ONUCHIBATh HM300paXEHHUE, CO3/1aBAEMOE IUIOCKHM 3€pKaJIOM, TOHKOM
JIMH30U

11.9

11.10

11.11

BBINONHATE SKCTIEPUMEHTBI 10 UCCIICAOBAHUIO (PU3UYCCKUX SIBIICHHUI U TIPOIIECCOB C
UCIIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEpPEHUH; NpU ATOM (OPMYyIUPOBATH
npobsiemMy (3aavy) U TUIOTE3Y YYEOHOr0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3
MPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOAMUTD OMBIT M OPMYITUPOBATH BHIBOIBI

Ocy1ecTBISTh NPsIMbIE U KOCBEHHBIE U3MEPEHUSI PU3NYECKUX BEJIUYMH; IIPU 3TOM
BbIOMpPATh ONTHMAJIbHBIN COCOO M3MEPEHUs] U UCIOJIb30BAaTh M3BECTHBIE METOJIbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH C MCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUll; NpHU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpPOBATh pe3yJbTaThl
MIOJIy4E€HHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUA€ TaOIUI] U TpaMKOB, €J1aTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS

11.12

11.13

Cob6mrogate mpaBuiia 0€30MacHOrO TpyJda MpU MPOBEACHUU HCCIEIOBAHUN B
pamMKax yd4eOHOro OJKCIEpPHUMEHTa, Y4eOHO-HCCIIEeNOBATEIbCKOW M TPOEKTHOM
JESTEIBHOCTH C MCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPONCTB M J1a0OPaTOPHOTO
000pyI0BaHUS

Pemare pacu€THble 3a7auu ¢ SIBHO 3aJaHHONW (U3UYECKOW MOJIEIbIO, HUCIONb3Ys
q)HSI/I‘IGCKI/IG 3aKOHBI U MPUHIOUIIBI, HA OCHOBC aHaJIM3a YCJIOBHA 3aJa4u BI)I6I/IpaTI>
(bu3NYECKYI0 MOJIENb, BELACTATH (DU3HUUECKHUE BETUYUHBI U (OPMYIIbI, HEOOXOIMbIE
JJIS eé peuicHusd, MpPOBOAUTH paCLIéTI)I U OLCHHUBATHL PCAIbHOCTH IMOJTYYCHHOI'O
3HaueHUsl (PU3NYECKON BETUUMHBI

11.14

PemaTte kadyecTBEHHbIE 3a/layd: BBICTPAUBATH JIOTMUYECKU HENPOTHUBOPEUUBYIO
HEMOYKY PACCYXICHUN C OMOpod Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuznueckue IBICHH

11.15

11.16

Hcnonb30BaTh NpH pelieHHH y4eOHBIX 3a/ad COBPEMEHHble WH(pOpPMAalMOHHbIE
TEXHOJIOTMM I IOMCKA, CTPYKTYpPHUPOBAHUS, MHTEPIPETALMU M IPEICTABICHUS
yuyeOHOIl W HayyHO-NOMYNSpHOM uWHGpOpMalMK, TMOJYYEHHOH W3 pPa3IMYHBIX
MCTOYHUKOB; KPUTHUECKH aHAIM3UPOBAThH MOJTydaeMyko HH(OPMALIHIO

OOBSACHATh NMPUHLMIIBI JIEUCTBUS MAallWH, NMPUOOPOB U TEXHUUYECKUX YCTPOHCTB;
pas3InyaTh yCIOBUS MX O€30MaCHOTO UCIOJIb30BaHUS B IOBCEAHEBHOM KHU3HU

11.17

[IpuBoauTh mpHUMEpH BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HayKu, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUPA, B pa3BUTHE
TE€XHUKU U TEXHOJIOTUI

11.18

Hcnonb3oBaTh TeopeTHYeCKUe 3HAHUS MO (U3MKE B TMOBCEAHEBHOW XU3HU IS
obecrieueHnss OE€30MACHOCTH MPHU OOpaIllleHHH ¢ TpuOopaMd U TEXHUYECKHUMU
YCTPONCTBAMH, JIJII COXPAHEHHS 3JI0POBBS W COOJIOJCHHS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH Cpeae

11.19

PaGotath B Tpymme ¢ BBITOJHEHHEM Pa3IUYHBIX COIMATIBHBIX POJICH, IIAHUPOBATH
paboTy Trpynmbl, palUOHAIBHO paclpeneniaTh O0f3aHHOCTH U IUIAHUPOBATh
JIeSITENIbHOCTh B HECTAHAAPTHBIX CUTYAIIUsIX, aIeKBaTHO OLICHUBATH BKJIAJ] KAXK/I0TO U3
YYaCTHHMKOB TPYIIIBI B PELICHUE pacCMaTpUBaeMOi MpoOIIeMbl
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon
pa3jiena

2.1

Kox npoBepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METOJbI HAYYHOI'O [IO3HAHN A

11

1.2

211

@®usuka — Hayka o npupoje. HayuHble MeTonpl MO3HAHUSA
OKpy)arwliero mupa. Ponp skcnepuMeHTa W TEOpUM B
MPOILIECCE MMO3HAHUS TPUPOJIBI. DKCIEPUMEHT B (PU3HKE

MogenupoBanue (puU3MUECKUX SABJICHUA H  IPOLECCOB.
Hayunsle runoressl. @u3ndeckue 3aK0HbI M TEOpUH. | paHHLIBI
IIPUMEHUMOCTH ¢buznueckux 3aKOHOB. [TpuHuMn
coorBercTBUs. Pomp m mecto ¢usuku B (PopMHUpOBaHUH
COBPEMEHHOM Hay4YHOH KapTHHBI MHpa, B IPAKTUYECKOU
NEITEILHOCTH JI0AeHU

MEXAHHUKA
KMHEMATHKA

Mexanundeckoe aBuxeHrne. OTHOCUTETLHOCTh MEXAaHUYECKOTO
nerxeHus. Cucrema otcuéra. TpaekTopust

2.1.2

2.1.3

2.14

2.15

[Tepemernienne, CKOpOCTb (CpeaHssl CKOPOCTb, MTHOBEHHAas
CKOPOCTh) U YCKOPEHUE MaTEepPHAIbHOM TOUYKHU, UX TPOEKIIUH
Ha OCH CUCTEMBI KOoOpauHAT. CJI0OKEHHE NEPEMEIICHUNH U
CJI0’KEHHE CKOPOCTEMN

PaBHOMEpHOE M PaBHOYCKOPEHHOE  INPSMOJIMHEHHOE
JIBUKEHHE. ['paduku 3aBUCUMOCTH KOOpAMHAT, CKOPOCTH,
YCKOpEHUS, MYTU U MEPEMEIIECHNS MaTEPUAIbHOU TOYKH OT
BpPEMEHHU

CBoOomHOe masieHue. Y CKopeHue CBOOOTHOTO A CHUS
KpuBonuueliHoe  nBwkeHue. PaBHOMEpHOE — JIBMXKEHHE
MaTepUaIbHOW TOUYKH IO OKPYKHOCTH. YTJIOBas CKOPOCTb,
JTUHeHas CKOPOCTb. [Tepuon u 4acToTa.
I{eHTpOCTPEMUTENBHOE YCKOPEHHE

2.1.6

2.1.7

TexHuueckue YCTpOﬁCTBaI CIIUAOMCTP, ABUIKCHUC CHAPAIO0B,
LCIMHBIC U pPEMCHHEBIC I€PEaaYN

[TpakTueckue paboThl. Mi3MepeHre MTrHOBEHHOW CKOpPOCTH.
HccenenoBanue COOTHOLIEHUS MEXAY ITYTAMH, IIPOUJECHHBIMU
TEJIOM 32 MOCIEA0BATENIbHBIE PABHBIE TPOMEXYTKH BPEMEHU
IIPH PaBHOYCKOPEHHOM JIBMJKEHMM C HA4aJbHOM CKOPOCTHIO,
paBHOW Hym0. M3ydeHwe MABWIKEHHS IIapuKka B BA3KOM
KHUIKOCTH. V3ydeHue JBWXKEHMS Tena, OpOLICHHOTO
TOPU30HTAIBHO

2.2

JMHAMUKA

2.2.1

IIpunnun orHocutenbHOCcTH ['amunes. IlepBblii  3aK0H
Hprotona. MHepimanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIMn cynepno3uiyu Cuil
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2.3

2.2.3

Btopoii 3akon HplooToHa mjisi MaTepuarbHOM TOYKH B
uHepuuanbHoit cucreme otcuéra (MCO). Tperuit 3akoH
HrproTOHa 17151 MaTepualibHBIX TOUEK

2.24
2.2.5

3akoH BcemupHoro TtsaroreHua. Cuwina Tsxkectu. IlepBas
KOCMHUYECKasi CKOpOCThb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJBXKEHUS U
cuna TpeHuss 1nokos. Koapounment Tpenms. Cuna
COIPOTUBIICHUS IPU JBUKCHUHU TeJa B dKUJKOCTHU WU ra3e

2.2.7

2.2.8

[ToctynarensHoe W BpallaTeIbHOE JBUXKEHHE aOCOIIOTHO
TBEPAOIO Tena

MoOMEHT Cuiibl OTHOCHUTEIBHO OCH BpaumieHus. Ilnedo cuibl.
Ycnosus paBHoBecust TBEpAoro tena B UCO

2.2.9

2.2.10

2.3.1

Texauueckue yCTpOﬁCTBaZ INOAIMINITHHUKH, JABHMOXKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

[Ipaktnyeckne paboThl. M3ydyeHue OBMKEHUS Opycka IO
HAKJIOHHOW TUIOCKOCTU TOJ| JCHCTBUEM HECKOJBbKUX CHII.
HccnenoBanue 3aBUCHIMOCTH CHJI YITPYTOCTH, BOSHUKAIOIIHX B
neopmupyeMoii TpyKHHE W PE3WHOBOM oOpasue, OT
BeNMMYMHBI WX Jedopmanuu. VcciemoBaHue — YCIIOBHMA
paBHOBECHsI TBEPJIOTO TeNa, UMEIOLIET0 OCh BpaIlleHUs

3AKOHBI COXPAHEHHWA B MEXAHUKE

I/IMHYJ'II)C MaTepHaHBHOﬁ TOYKH, CHCTCMblI MAaTCPHAJIBHBIX
TOYCK. I/IMHy.]'ILC CHJIbl 1 UIBMCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH COXPAaHCHUS UMITYJIbCA B HCO. PeakTuBHOE JABWKCHUC

2.3.3

Pabora cuiiet

2.34

MOoOIIHOCTD CHJIBI

2.3.5

Kunetnueckass >Heprusi MaTepHaIbHOW TOYKH. Teopema o
KMHETUYECKOM DHEPrUu

2.3.6

ITorenunanbHas sHeprus. [loTeHIManbHas 3HEPrUsl ynpyro
nehopMUpOBaHHON NpyXuHBL. [loTeHIMaIbHAs dHEprus Tena
BOJIN3M IOBEPXHOCTH 3eMITH

2.3.7

2.3.8
2.3.9

[TorennuanbHble U HEMOTEHUUANbHBIE CHIIBL. CBs3b pabOTHI
HENOTEHUUAIbHBIX CHJI C HW3MEHEHHEM MEXaHHYEeCKOU
DHEPrUM CUCTEMBI TEJ. 3aKOH COXPAHEHMsI MEXAHUYECKOU
SHEPTrUu

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

TexHuuecKkre yCTpOMCTBA: IBUKEHUE PAKET, BOJOMET, KOIED,
MPY>KUHHBIN [THUCTOJIET

2.3.10

[TpakTuyeckue paboThl. M3ydueHue cBs3M CKOpOCTEN Tel MpH
Heynpyrom yxaape. MccrnenoBanue cBs3M paOOTBI CHUJIBI C
M3MEHEHHEM MEXaHUUYECKOW PHEPIuu Tesa

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJIMHAMMKA

3.1

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU
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3.11

OCHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOH TEOPHH.
Bbpoynosckoe nsmxkenue. Auddysus. Xapakrep IBuKeHus u
B3aMMO/ICHCTBHUS YaCTHUI] BEIIECTBA

3.12

3.1.3

3.1.4

Mopenu CTpoeHUs Ta30B, JKUIKOCTEH M TBEPIABIX TEI M
00BSCHEHUE CBOMCTB BEILECTBA HA OCHOBE ATUX MOJEIEH

Macca wmonekyn. KomuuectBo BemectBa. [locrosnnas
ABoraapo

TermmoBoe paBHoBecue. Temmieparypa u €€ usmepenue. lkana
temriepatyp Llenbcus

3.15

3.1.6

3.1.7

3.1.8

3.1.9

Mopnens  ugeanmpHoro  raza. OcCHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKOIN TEOPUH UJEAIbHOTO rasa
AOcoiroTHasl TemIeparypa Kak Mepa cpeaHell KHHETHYECKON
SHEPruM TEIJIOBOrO JABWKEHHMs yactui rasa. [llkama
temneparyp KenbpBuHa

VpaBuenne Knaneiipona — Menneneesa. 3akon JlanbroHa
['a3oBble 3akoHbl. M3ompomeccsl B HACAIBHOM ra3e C
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: M30TEpPMa, H30X0pa,
n3zobapa

TexHUYECKHE YCTPONCTBA: TEPMOMETP, OapoMeTp

3.1.10

[Tpaktnueckue pabotel. M3mepeHune Mmacchl BO3Jyxa B
KJIaCCHOM KOMHare. MccnenoBaHue 3aBUCUMOCTH  MEXKIY
napaMeTpamMy COCTOSIHUSL Pa3pesKEHHOr0 rasa

3.2

OCHOBbI TEPMOJMHAMUMKN

321

3.2.2

TepMonuHamuueckass  cuUCTeMa. BHyTpeHHss  BHeprus
TEPMOJMHAMHYECKON CUCTEMBI U CITIOCOOBI €€ N3MEHEHUS
KonuuectBo TemnoTel M pabora. BHyTpeHHss sHeprus
OJIHOATOMHOTO MJI€aJIbHOTO ra3a

3.2.3

3.2.4

3.25

Buael Tennonepenaud: TEIIONPOBOAHOCTh, KOHBEKIUA,
n3nyyeHue. TeIutoéMKOCTh Tena. YAelbHas TEIUIOEMKOCTh
BellecTBa. Pacu€T KkonmyecTBa TEmIOTHI IIPU TEIUIONEpEaaye

IlepBbIii 3akOH TepMoAuMHAaMUKH. [IpuMeHeHHe mnepBOro
3aKOHa TEPMOJAMHAMHUKU K wu3ompoleccaM. [ 'paduueckas
MHTEpIpeTalus paboThl ra3a

TeroBbie MamuHbL. [[pUHIUIIBI AEHCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpazoBanus  JHEpruM B  TEIJIOBBIX  MAIIMHAX.
Koaddumuent noneznoro aeiicteus (manee — KI1J[) TeruioBoi
mMamuHbl. Hukna Kapuo u ero KIT/]

3.2.6

Bropoii 3akon TepMmoanHaMuku. HeoOpaTuMocTh MpoIieccoB B
npupoje. TermmoBbie ABUTATETU. DKOJOTUUECKHE MPOOIEMbI
TEIJIOOHEPTETUKU

3.2.7

TexHu4eckue yCTporuCTBa: JBUraTellb BHYTPEHHETO CTOPAHMUS,
OBITOBOM XOJIOAUIBHUK, KOHIAUIIMOHED

3.2.8

[TpakTuyeckue paboTel. M3mepenue ynenbHO# TemIoéMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/1bI
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[TapooOpazoBanre u KoHaeHcanus. McmapeHue M KUIEHHE.

3.3.1 VYnaenbHas — Temiora  mapooOpa3oBaHHMA.  3aBUCHMOCTH
TeMIepaTypbl KUTIEHUS OT JIaBJICHUS
332 AOcomoTHasT M OTHOCHUTEIbHAs  BIAXHOCTh  BO3yXa.
Hacelensslii nap
TBépnoe Tteno. Kpucramnmueckue u amopdHble Tena.
3.3.3 AHUM30TpOInuss CBOWCTB KpUCTALIOB. JKHJIKHE KpUCTALIBL
CoBpeMeHHbIE MaTepUalIbl
334 [InaBneHne W  KpuUcCTAIM3alus.  YJAenbHas  TEIUIOTa
riaBiieHus. Cyomumanus
3.35 YpaBHeHHUE TEIIIOBOrO OaaHca
TexHuueckne yCTpOMCTBA: TUTPOMETP U IICUXPOMETP,
336 KaJlOpUMETpP,  TEXHOJOTMHM  TOJYYeHHUS  COBPEMEHHBIX
MaTepuajoB, B TOM  4YHCIE€  HAHOMATEpPHAJOB, W
HAHOTEXHOJIOTUU
3.3.7 [TpakTueckue paboThl. I3MepeHne BIaXHOCTH BO3IyXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OnekTpuzanusi TNl  OJeKTpuyeckwii 3apsan.  JBa Buma
AIIEKTPUYUECKHX 3apsI0B
4.1.2 ITpoBOAHMKH, TUIEKTPUKH U TIOJTYITPOBOIHUKU
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 B3aumopeictue 3apsnoB. 3akoH Kynona
OnexTpudeckoe rmosie. Hampsok€HHOCTh  IEKTPUYECKOTO
4.1.5 nonst. [lpuHuun cynepno3unuu. JIMHUM HanpsKEHHOCTH
AIIEKTPHUYECKOTO TIOJIS
41 4116 PaGora cunm oanextpocraruueckoro mois. [loreHmman.
Pa3znocTh moteHuanon
417 [TpOoBOAHUKYU U AUDIEKTPUKH B TIOCTOSIHHOM JJIEKTPUYECKOM
nosie. JImdnekTpudeckast pOHUIIAeMOCTh
418 OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO
KOHJIeHcaTopa. DHeprus 3apsHKeHHOT0 KOHJeHcaTopa
TexHuueckne yCTPOHCTBA: DBJIEKTPOCKOI, AIEKTPOMETP,
4.1.9 AIIEKTPOCTATUYECKAs 3alllMTa, 3a3€MIIEHHE 3JIEKTPOIpHOOpOB,
KOH/JIEHCATOp, KCEPOKC, CTPYHUHBIN IPUHTED
41.10 [Ipaktuyeckue  paboTbl.  M3mepeHue  3IEKTPOEMKOCTH
KOHJIeHCaTopa
[TOCTOSIHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
421 VYCiioBUSL  CYIIECTBOBaHMS IMOCTOSIHHOTO — 3JIEKTPUYECKOTO
toka. Mcrounnku Toka. Cuia Toka. ITocTosHHBIN TOK
42 4.2.2 Hampsoxenune. 3akon Oma 1i1s ydacTka 1enu
423 DJIEKTPUUYECKOE COMPOTUBIICHHUE. YIEIbHOE COMPOTHUBIICHUE
BEIIIECTBA
424 [TocnenoBarenbHOE, MapajiebHOE, CMEIIAHHOE COCIMHEHNE

IMPOBOAHHKOB
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4.2.5

Pa6oTa snekrpuueckoro Toka. 3akoH Jlxoyns — JIeHma

4.2.6

MontHoCTb OJICKTPHUYCCKOI'O TOKa

4.2.7

4.2.8

4.2.9

anekTponaBwkymias cuna (manee — OJIC) m BHyTpeHHee
CONPOTUBIICHUE HCTOYHMKA TOKa. 3akoH Oma Ui IOJIHOM
(3aMKHYTOM) 35ekTpuueckoit nenu. Koporkoe 3aMmbikanue

OneKTpoHHas IIPOBOIUMOCTh TBEPABIX METAaJIJIOB.
3aBUCUMOCTh CONPOTUBIICHUS METAJUIOB OT TEMIIepaTyphbl.
CBepXInpoBOAUMOCTh

OnekTpuueckuii TOK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX
IIy4YKOB

4.2.10

[TonynpoBonHuku. CoOCTBEHHAs: U TPUMECHAsi IPOBOJUMOCTb
MIOJIYTIPOBOTHUKOB. CaolicTBa p-n nepexo/a.
[ToynpoBoTHUKOBEIE IPHOOPHI
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4.2.12

4.2.13

DIEKTPUYECKUA TOK B JJICKTPOIUTAX. IJICKTPOJUTHUYECKAS
JTUCCOIMAIUA. DIICKTPOIU3

OnekTpuueckuii TOK B Tazax. (CaMoCTOSTENbHBIA U
HECaMOCTOSITEJIbHbIN pasps. Paznuunsie THUIIbI
CaMOCTOATENIBLHOTO pa3psana. Monuus. [1lnazma

TexHHuecKkue ycTpoicTBa: amIepMeTp, BOJIbTMETP, PEOCTAT,
UCTOYHHKH  TOKa, JJIEKTPOHArpeBaTeIbHBIE  MPHOOPHI,
JJIEKTPOOCBETUTEIILHBIE pubopHl, TEPMOMETDP
CONPOTHUBIICHUs, BAaKyyMHBbIM  JHOJ, TEPMHUCTOPBl U
(boTOope3nCcTOpPHI, MOJYIPOBOAHUKOBBIN AUO]I, TaIbBAHUKA

4.2.14

[TpakTdeckue paboTsl. M3yueHne cMemanHOro COeAMHEHUS
PE3UCTOPOB.

Wsmepenne DJIC wuCcTOUHMKA TOKa W €r0 BHYTPEHHETO
conpotuiieHus. Habmonenue anexTpoiamnsa

11 KUIIACC

Kon
pasneia
4

4.3

Konnposepsiemoro
3J1eMeHTa

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS UHAYKIUA

43.1

IIpoBepsieMble 3J1€eMEHTHI COIePKAHUS

DJIEKTPOAMMHAMUKA

ITocTtostHHEIE MarguThl. B3auMoaelcTBHE NOCTOSHHEIX
MAarHuTOB

4.3.2

4.3.3

MarnuTHoe nosie. Bektop MarHuTHOM MHAYKIMH. [ TpuHIMn
cynepno3uiuu. JIuHMM MarHuTHOW uHAyKuuu. Kapruna
JIMHUM MarHUTHOW MHIYKIIMH I10JIS1 TOCTOSIHHBIX MATHUTOB

MaruutHoe 1oje MPOBOAHMKA ¢ TOKOM. KapTuHa nuHui
NoJisl JUIMHHOTO TMPSMOTr0 TPOBOAHMKA U 3aMKHYTOTO
KOJIBIIEBOTO IMPOBOJHUKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. BzanmonelictBie NpoBOAHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOyJb U HallpaBJIEHUE
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5.1

Cuna Jlopenua, e€ momynb W HampasiieHue. [[BrkeHue

4.3.5 3apsDKCHHOM 4YacTHULBI B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ota cuiel Jlopenna

4.3.6 SIBreHre AMEKTPOMArHUTHON WHIYKITUU

4.3.7 [ToTok BekTOpa MArHUTHOM MHIAYKLIUHU

438 OJAC wuHaykuuu. 3aKOH AJIEKTPOMArHUTHOW WHIYKIUU
dapazes
BuxpeBoe anexkrpuueckoe mnone. IJC wuHAYKUMH B

4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS [TOCTYIATENbHO B OJHOPOJAHOM
MarHUTHOM M0Je

4.3.10 ITpaBumno Jlenma

4311 NHIyKTUBHOCTS. SIBnenue CaMOMHIYKIUH. 2J1C
CaMOMHTyKITUT

4.3.12 OHeprusi MarHUTHOT'O NOJISl KaTyILIKU C TOKOM

4.3.13 DJIEeKTPOMAarHUTHOE T0JIE
TexHuyeckue  yCTpOICTBa: MOCTOSIHHBIE ~ MAarHWTHI,

4.3.14 AJIEKTPOMArHUThI, AIEKTPOJABUTaTENb, YCKOPUTENH
AIIEMEHTAPHBIX YACTHUIl, UHAYKIIMOHHAS [1eYb
[TpakTnueckue paboTel. M3ydeHHME MarHUTHOTO MO

4315 KaTylIKu ¢ TOKOM. MccnenoBanue AEHCTBUS MOCTOSHHOTO

MarovuTa Ha paMKy C TOKOM. HCCJ’ICI{OB&HI/IG SABJICHUA
BHCKTPOMaFHHTHOﬁ HHIOYKIOUN

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U O5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

KonebarensHasgs  cucrema. CBoOOmHBIE  KOJICOAHUS.

5.1.1 [Mapmonnueckue konedbanus. [lepuon, yactora, amMmmInTyaa
u Qasa koneGaHuH

5.1.2 [Tpyx1HHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK

513 VYpaBHeHue rapMoHHUYecKuX Kosiebanui. Kunematnueckoe
U TMHAMHUYECKOe OMHMCaHKe KOJeOaTeabHOro JBUKECHHUS
[IpeBparienrie YHEPruUK NpyU TaAPMOHUYECKUX KOJIECOAHUSIX.

5.14 CBsi3p  aMIUIMTYJbl KOJEOAHUH WMCXOJIHOW BEJIUYHMHBI C
aMIUIMTYIaMU KosieOaHui €€ CKOPOCTU M YCKOPEHHUS
Konebartenbubiit kKoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE

515 KoiiebaHUs B MJCAIBHOM KOJeOaTeNIbHOM  KOHTYpE.
AHAIIOTHST MEXTy MEXaHHUECKUMH U DIIEKTPOMArHUTHBIMH
kosebanusamu. @opmyna Tomcona

516 3aKOH COXpaHEHHUs PHEPTUU B UACATBHOM KojeOaTeIbHOM
KOHTYpe
BeiHyXJeHHbIE MexaHuuyeckue KkojeOaHus. Pe3oHaHc.

5.1.7 Pe3onancHas kpuBas. BeIHYXIIEHHBIE 3JIEKTPOMAarHUTHBIC
KOJIcOaHMS.

5.18 ITepemenHblIil ToK. CHHYCOUAIBHBIN IEPEMEHHBIN TOK.

51.9 MouHoOCTh  NMEpEMEHHOIO0  TOKAa.  AMIUIMTYAHOE U

I[CﬁCTByTOH.IGG 3HAYCHUE CUJIbI TOKA U HAITPSXKCHUA
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5.2

5.3

Tpancdopmarop. [IponsBozacTso, nepegaya u noTpedaeHue
AIIEKTPUYECKOW SHEpPruu. OKOJIOTMYECKUE PUCKH IIpU

5.1.10 .
IIPOU3BOJCTBE  DJIEKTpuueckod  sHepruu.  KympTypa
UCIIOJIb30BaHHUs DJIEKTPO3HEPIUU B ITIOBCEIHEBHOM KU3HU
5111 Texuuueckue ycTpoiicTBa: ceiicMorpad, >JIeKTpUYECKHUA

3BOHOK, JIMHHUHU JJICKTPOIIEpEaaYd

[Ipaktuyeckue pabotbl. McciegoBanue 3aBUCHMOCTH
HepuoJia MajlblX KoJeOaHui Ipy3a Ha HUTH OT AJUHBI HUTH
5.1.12 U Macchl rpysa. MccnenoBanye nepeMeHHOro ToKa B €U
U3  TOCJIENOBAaTEIIbHO  COCIMHEHHBIX  KOHACHCATOPA,
KaTyIIKU U PpE3UCTOpaA

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

Mexanudyeckue  BOJHBI, YCJIOBUS  PaclpOCTpaHEHUSI.
5.2.1 [Tepuoa. CkopocTh pacmpoOCTpaHEHUS W [JIMHA BOJHBI.
[Tonepeunbie ¥ MPOOIBLHBIE BOJIHBI

###Par### Nuatepdepenuust n nudpakuus MeXaHHUECKUX

5.2.2
BOJIH

523 3Byk. CkopocThs 3Byka. ['poMKOCTh 3Byka. BwicoTa TOHa.
TemOp 3ByKa
3JI€KTpOMaFHI/ITHI)I€ BOJIHBI. YcnoBus HU3JIy4YCHUA

5.2.4 AIIEKTPOMArHUTHBIX BOJH. B3anMHast opreHTalns BEKTOPOB
E, B u v B 2IeKTpOMarHUTHOU BOJIHE B BaKyyMe
CBoiicTBa  9JJIEKTPOMAarHUTHBIX  BOJH:  OTpPaKEHHE,

525 IpesoMIIeHUE, NOIsIpru3aus, TuppaKuus, UHTepPEepeHLUs.
CKOpOCTb 3EKTPOMArHUTHBIX BOJIH

526 [Mlkana  3JEKTPOMArHUTHBIX BOJIH. [Ipumenenue
SJICKTPOMArHMTHBIX BOJIH B TCXHUKE U 6I>ITy

597 [TpuHIIMIIBI pagnoCcBsI3u W TeneBUIeHHS. Paauosiokanus.
DNEeKTPOMarHUTHOE 3arPs3HEHNUE OKPYKAIOIIECH CPeIbl
TexHUYECKHE YCTPONCTBA: MY3BIKAIbHBIE HHCTPYMEHTHI,

528 YJIbBTpPa3BYKOBasd JWArHOCTHKA B TEXHUKE W MCIUIHHEC,
panap, paguoNpUEMHHK, TEIEBU30p, aHTEHHa, Tele(oH,
CBY-neun

OIITUKA

531 [IpssMonMHEHOE pacpOCTPaHEHHE CBETa B OJHOPOJIHOM
cpene. JIyu cBeta

532 OtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBera. [locTpoeHue
M300payKeHHH B TIOCKOM 3epKaie

533 Ilpenomnenne  cBera.  3aKOHbI — IPEJIOMJICHMSI  CBETA.
AOGCOIOTHBIN MOKa3aTeab NPeIoMIICHHS

534 ITonHoe BHyTpeHHEe oTpaskeHue. [IpenenbHblil yroy MmoaHoro
BHYTPEHHETO OTPAXKEHHUS

5.35 Hucnepcus ceera. CioxxHbIi coctaB 6esoro cera. Lser

Coluparonue ¥ paccerBaronIve JWH3BL. TOHKas JHH3A.
5.3.6 @DOKyCHOE pacCTOSIHME U ONTUYECKAsl CUJIa TOHKOW JIMH3HI.
[Toctpoenne  m300paxkeHWid B coOWparomux ©
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7.1

7.2

pacceuBaromux JuH3aXx. dopmyna TOHKOH  JMH3BI.
YBenuuenue, 1aBacMoe JTUH30M

5.3.7 IIpenesl IpUMEHUMOCTH IT'€OMETPUYECKOM ONITUKHU
Nutepdepennus ceeta. KorepeHTHBIC HCTOYHUKHU. Y CJIOBUS
Ha0JII0IeHUS MaKCUMYyMOB u MUHHMYMOB B

UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX CHH(Aa3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB

5.3.8

Hudpakuus ceera. udpakmuonHas pemerka. YclIoBue
5.3.9 HaONIOZICHUST TJABHBIX MAKCUMYMOB TMpU  TaJeHUU
MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIMOHHYIO PEIIETKY
5.3.10 [Tonstpusanus ceera

TexHUYECKHME YCTPOWCTBA: OYKH, Jymna, (oToarmapar,
5.3.11 MPOCKIIMOHHBIA  ammapaTr,  MHKPOCKOII,  TEJIECKOIL,
BOJIOKOHHAS ONTHKA, TH(PpaKIIHOHHAS PEIIETKA, TOJSIPOHT
[TpakTdeckne  pabOTHL W3smepenne  mokazarens
5.3.12 npenomieHus. MccnenoBanue CBOWCTB HM300pakKeHUH B
nuH3ax. HaOnroieHne aucrepcun cBera

SJIEMEHTBI CIIELITUAJIBHOU TEOPUU OTHOCUTEJIBHOCTH

rpaHI/II_IBI IMPUMCHUMOCTHU KJ1aCCUYECKOM MCXaHUKH.
HOCTy.HaTBI TCOpPHUU OTHOCUTCIIBHOCTU: HWHBAPUAHTHOCTH

6.1 MOAYJSl CKOpPOCTM CB€Ta B  Bakyyme, MNPUHIUI
OTHOCHUTEJILHOCTH DUHINTEHHA
6.2 OTHOCUTENHHOCTD OJIHOBPEMEHHOCTH. 3ameieHne
BPEMEHHU U COKpAIICHHUE ITTUHBI
6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBs3p Macchl C DHEPrueil M MMITYIbCOM CBOOOIHOM
YACTHUIIbl. DHEPTHUS IMOKOsI CBOOOTHON YaCTHIIBI
KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OITTUKH
711 ®otonsl. Popmyna [Inanka cBsi3u sHepruu (PpoToHa C €ro
YaCTOTOW. DHEPTrusi U UMIYJIbC (HOTOHA
712 OtkpeiTne U uccienoanue ¢Gotoddpdexra. OmpiTer AT
CronetoBa. 3akoHbl poTordpdexTa
713 VpaBHenue OiHmTeitHa a1 (oTtorddexra. «KpacHas
rparuia Gorodddexra
7.1.4 Hasnenue ceera. OnbiTel [1.H. JIeGeneBa
7.1.5 XUMHUYECKOE JICMCTBHUE CBETA
716 TexHuueckue ycTpoicTBa: (POTOIIEMEHT, (POTOAATUUK,
COJIHEUHas OaTapesi, CBETOIUO]
CTPOEHUE ATOMA
Mopnenb aroma Tomcona. OnbiTer Pezepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTPOEHHMS aToma. [InanerapHas moaenn
aToma
[Toctynatel bopa. U3ny4yenue u norsomenrne GoTOHOB MPU
7.2.2 MepexoJie aToMa C OJHOTO YpPOBHS 3HEPrUU Ha APYTou.
Buasl cniektpoB. CiekTp ypOBHEM SHEPIUU aTOMa BOJIOPOIa
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BonHoBeie cBoiicTBa 4actul. Bomubel ge  bpoins.

7.2.3 KopnyckyiisspHO-BOITHOBOM Iyanu3M. Hudpakus
3JIEKTPOHOB HAa KPUCTAILIAX
794 CHOHTAaHHOE M BBIHYXJEHHOE HM3JIy4eHHUE. YCTPOUMCTBO U
OpUHIUN paboThI J1a3epa
705 TexHuueckue  yCTpOWCTBA:  CIEKTPAJIbHBIA  aHAJIN3
(criekTpoCKoOI), J1a3ep, KBAHTOBBI KOMIIBIOTED
726 [Ipaktuyeckue paborel. HaOmromenume  nmHedaToro
CIEeKTpa
ATOMHOE A/1PO
731 Metonpl HaOMIONEHUS M PETHCTPALUU  JIEMEHTAPHBIX
4acTHULL
OtkpbiTue paguoaktuBHOCTH. OmbiThl  Pesepdopma mo
732 OINPEJICTICHUI0 ~ COCTaBa  PAMOAKTUBHOIO  H3JIy4EHHUs.
CgoiictBa anb(a-, Oera-, ramMma-uziydeHus. BrusHue
PaaMOaKTUBHOCTH Ha JKUBBIE OPraHU3MbI
OTtkpbITHE IPOTOHA U HelTpoHa. HykioHHas Mozenb sapa
7.3.3 ['eitzenbepra — MBanenko. 3apsia siapa. MaccoBoe 4mciio
siapa. M3oTonsl
Anbga-pacnian. OJIEKTPOHHBIH M TO3UTPOHHBIM OeTa-
7.3.4 pacman. I'amma-msimydeHue. 3akOH  paJuOaKTHMBHOTO
7.3 pacmajna
735 OHeprus CBsI3U HYKJIOHOB B sjipe. AnepHbie cuibl. Jlepekt
Macchl pa
7.3.6 SnepHbie peakuuu. /lenenne u cCUHTE3 siep
SAnepubiii peakrop. TepmosiaepHsiit cuntes3. [Ipobnemsl u
7.3.7 NEPCIEeKTUBBl  AJEPHOM DHEPreTUKU. KOJIOIMYecKHe
ACIEKTHI AIEPHON IHEPTETUKHU
738 OnemeHTapHble  4acTHlbl.  OTKpeITHE  TO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOACHCTBUS
739 TexHuueckue ycTpoilcTBa: 103UMETp, Kamepa BuibcoHa,
SJIEpHBIN peakTop, aToMHass bomOa
7310 [TpakTueckue padotsl. MccnenoBanue TpekoB yacTull (10
roTOBBIM (poTorpadusim)
OJIEMEHTBI ACTPOOU3NKU
81 Bun 3Bé3nH0TO HebGa. Co3Be3us, IpKue 3BE3/IbI, TUIAHETHI,
UX BUJIUMOE JIBUYKEHUE
Conneunas cucrema. [limaners! 3emHoM rpynnsl. [lnanersr-
8.2 TUTAHTBl U UX CIIYTHUKH, KAapJIMKOBBIE IJIaHETHl. Maible
8 Tena CoHEYHON CUCTEMBI
8.3 Comnnne, hotochepa u atmocdepa. ComHeuHast aAKTHBHOCTh
8.4 Nctounuk sHeprun ConHua U 3B€311
3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKU: Macca, CBETUMOCTb,
8.5 pamuyc, TemrmepaTrypa, WX B3aUMOCBs3b. Jlmarpamma

«CTIEKTpaJIbHBIA KJIacC — CBETHUMOCTBY». 3BE3IBI TJIABHOU
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8.6

8.7

8.8

[IOCJIENOBATEILHOCTH. 3aBUCUMOCTE «Macca — CBETMMOCTE»
U1 3BE3]1 TVIaBHOU ITOCIIE€0BATEIHLHOCTHU

Buytpennee crpoenue 38€31. CoBpeMEHHbIE NIPEACTaBICHUS
0 MpoHucXoxIeHun M 3Bomrormu ConHIa M 3BE3A. ITallbl
JKU3HH 3BE3]

Muineunsiii [1yTs — Hama ["anaktuka. CipalibHas CTpyKTypa
lamakTuku, pacnpeaeneHue 3BE3A, Trasa ¢ IBUIM.
ITonoxxenue u nuxenne Comrna B ['amaktuke. Ilnockas u
cepuueckas mojacuctTeMsl ['anakTuku

Tunsl ramaktuk. Paguoranmaktuku W KBazapbl. YEpHbIE
JIBIPBI B SIIpaxX raJaKTUK

8.9

8.10

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaOb6ma.
PazOeranne ramaktuk. Bospact u paguyc Bcenennoi,
teopus bonbiioro B3peiBa. Mojaens «ropsuei BeeneHHON.
PennkroBoe uznyuenue

Macmirabnast ctpykrypa Bceenennoil. MertaranakTuka.
Hepeménnsie npo0i1eMbl aCTPOHOMHUU
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