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HOACHUTEJBHASA 3AIINCKA

[IporpaMmma mo ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpEAHEro OOIIEero
o0Opa3oBaHusl pa3paboTaHa Ha OCHOBE MOJIOKEHHM U TPEOOBAHMI K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOU MporpaMmsbl, npeacraBieHHbXx B OI'OC
COO, a Takxe c y4€ToM (QenepanabHO paboyel MporpaMMbl BOCHHMTAHHS U
KOHLEMUUU MpenojaBaHus yueOHoro mnpenmera «duzumka» B 00pa3oBaTENbHBIX
Opra"u3anusax Poccutickon denepauny, peAN3YIOIINX OCHOBHBIE
00pa3oBaTeIbHbIE TPOTrPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HAMpaBIeHO Ha (QopMHUpoOBaHUE
€CTeCTBEHHO-Hay4YHOM KapTuHbl Mupa oOydarommxcs 10-11 kmaccoB mpu
oOydyeHuu ux ¢u3uke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESATEIBLHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanuam PI'OC COO
IUIAHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM U METalpeIMETHBIM pEe3ylbTaTam
oOydeHHs, a TaKKe YYUTBHIBAET HEOOXOIMMOCTh pealu3aluud MEXIPEIMETHBIX
CBs3el (PU3MKM C €CTECTBEHHO-HAYYHbIMU Y4e€OHbIMU TipeaMmeTamMu. B Hel
OIPEEINIAIOTCS OCHOBHBIC 1I€JTM M3y4eHUS (PU3UKK HA YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, MIIAHUPYEMbI€ PE3YJIbTaThl OCBOCHUSI Kypca (DU3UKHU: JIMYHOCTHBIE,
MeTarpeIMeTHbIC, TPeIMeTHbIE (Ha 0a30BOM ypOBHE).

[Iporpamma 1o (pusnke BKIHOYAET:

e IUIAHUPYEMBIE PE3YNbTAaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI 110 TOAAM 00Y4EHUS;

e cOJIepKaHMe YueOHOTO npeaMeTa «Du3nKay 1Mo rojgaM o0y4IeHHS .

dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHaX MPHUPOJbI, BBICTYHas B
Ka4yecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyxkaromeMm Mupe. IIIKombHBINH Kype GU3HKHA — CHCTEMOOOPa3 YOI
JUIl €CTECTBEHHO-HAyYHBIX y4EOHBIX MPEAMETOB, MOCKOIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IMIPOIECCOB M SIBICHUN, H3ydaeMbIX XHUMHEH, OHOJIOTHEH,
dbu3mdeckoir reorpadueri U acTtpoHomuen. lMcmomp3oBaHWE M aKTUBHOE
OpUMEHEeHHe (U3MYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIYYEHHsI HOBBIX MAaTE€pUAlIOB C 3aJaHHBIMU CBOMCTBAMHU U JPYIHX.
W3yuenne QuU3MKUM BHOCHUT OCHOBHOW BKJIaJ B (DOPMHpPOBAHHE €CTECTBEHHO-
HAay4yHOH KapTHUHBI MHpa O0Oydaromuxcs, B (OpMUPOBAHUE YMEHUU MPUMEHSTbH
HAy4YHbII METOJI TO3HAHNUS NIPU BBINOJHEHUU UMHU YYEOHBIX UCCIIEI0BAaHUM.

B ocHOBy Kypca ¢u3MKH IS ypPOBHS CPEIHETO OOIIEro 0oO0pa3oBaHHUS
IIOJIOKEH pAJ HJEHW, KOTOphlE MOYKHO pPAacCMaTpUBaTh KaK IPUHLUIBI €ro
MIOCTPOEHHMS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEMl Kypc SBISETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COIEPKUT MaTepual U3 BCEX pa3leioB (PU3MKH, BKIIOUAET KAK
BOMNPOCHI KIIACCUYECKOM, TAK U COBPEMEHHOMN (PUBHKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (PU3HKU
o0bequHEH BOKpYr (Qusnmueckux Tteopuil. Benymmm B Kypce sBIsercs
(opMupOBaHHE MPEACTABICHUA O CTPYKTYPHBIX YpPOBHSIX MAaTE€pUH, BEILECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpeanojaracT HCIOIb30BaHUE
I'YMaHUTapHOrO0 MOTEHIHANla (PU3NYECKOHM HAayKd, OCMBICICHUE CBSI3H Pa3BUTHUS
¢uzuku ¢ pa3BuTHEM OOIIECTBAa, a TakXke C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTUYECKUMHU MPOOTIEMaMH.

Hoess npuxnaonoi  uanpasnennocmu. Kypc ¢usuku mpenmnosaraet
3HAKOMCTBO C IIHPOKHM KPYrOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIIOKECHUI
U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcsi TOCPEICTBOM BBEIECHUS DJIEMEHTOB
COJICP)KAaHUS, TOCBAIIEHHBIX OKOJOIMYECKMM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHHKUM W TEXHOJIOTHM, a Takke OOCYXKIEHHUs
npo6JieM palMoHaIBHOTO MPUPOIOTOIB30BAHMS M IKOJIOTUYECKON 6€30MacHOCTH.

CTep)KHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha YpPOBHE CPEJAHETO OOIIEeTro
oOpa3oBaHusl SBJIIOTCS (pusmyeckre Teopuu (HOpMHUpOBAHHE MPEACTABICHUN O
CTPYKTYpe MOCTpOoeHUs (HU3UUECKON TeOpHH, posik (yHIaMEHTAJIbHBIX 3aKOHOB U
IPUHLIMIIOB B  COBPEMEHHBIX MPEACTABICHUAX O IPUPOAE, TPaHHULAX
IPUMEHUMOCTH TEOPUM, [UIA ONMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUU W
IIPOIIECCOB).

CHCTeMHO-IeITeTbHOCTHBIM TOAX0A B Kypce (PU3UKH peanu3yercs Mpexie
BCEro 3a CYET OpraHu3alii IKCIEPUMEHTAIBHON AESTEIBHOCTH OOY4YaroIIUXCS.
Jlns  GazoBoro ypoBHS Kypca (HU3UKH — OTO HCHOJB30BAHUE CHCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB U JabOpaTopHBIX pabdor,
KOTOpbIE€ B Iporpamme no (usuke oObeAWHEHbI B OOLIMI CHHCOK Y4EHHUECKHUX
NpaKTUYECKUX paboT. BeleneHrne B yka3aHHOM MepeyHe J1abopaTOpHBIX padoT,
IIPOBOJMMBIX JUIsI KOHTPOJSA M  OLEHKH, OCYHIECTBIIETCA Y4aCTHUKAMH
00pa3oBaTEIbHOrO IpOIECcca HUCXOAS U3 OCOOEHHOCTEH IJIAHUPOBaHUS U
ocHamieHus kabuHeta ¢u3uku. Ilpu s3Tom oOecneunBaeTrcs  OBJaJCHUE
OOy4aloMMHUCS yYMEHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHMsSI, HCCIICAOBAHUS
3aBUCUMOCTEH (PU3UYECKMX BEIUYMH U TIOCTAHOBKY OIBITOB IO IPOBEPKE
IIPEVIOKEHHBIX THIIOTES.

bonpmioe BHMMaHME yHENAETCS PELICHHIO DPAcYETHBIX M KayeCTBEHHBIX
3amad. [Ipy 3TOM My pacu€THBIX 3aAa4 NMPUOPUTETOM SBIIAIOTCS 3aJa4M C SBHO
3a/1aHHON (PU3NYECKON MOAEIIBIO, TTO3BOJISIIOIINE TPUMEHSATh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK W3 OJIHOTO pa3jienia Kypca, TaK M HMHTETPUPYS 3HAHUA W3
pasHbIX pa3fenioB. J[JI1 KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUS HA
OOBACHEHUE MpOTEeKaHUd (PU3MYECKUX SBJICHUA M MPOIECCOB B OKpYKaromien
KU3HM, TpeOyronue BbIOOpa (Qu3MUecKOd MoAenu s CUTyallud MPaKTHKO-
OPHUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k maTepuanIbHO-
TEXHUYECKOMY OO0ECIeUeHNnI0 Y4eOHOro mpolrecca 0a30BbI ypOBEHb Kypca
¢bu3UKH HA YPOBHE CpeHEro o0Iero 0opa3oBaHus JOJDKEH U3Y4aThCs B YCIOBHUSIX
NPEeIMETHOTO KaOWHeTa (U3MKU WJIM B YCJIOBHSIX WHTETPHPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOTO IMKiIa. B kaOuHeTe (DU3WUKKA JOHKHO OBITh
HeoOxoaumoe J1abopaTopHoe OOOpyIOBaHUE ISl BBITIOJHEHMS] YKAa3aHHBIX B
nporpaMMe 1Mo (U3MKE YUCHHUYECKHX MPAKTHYCCKUX PAbOT M JEeMOHCTPAIIMOHHOES
o0opyn0oBaHuUE.

JIeMOHCTpallMOHHOE  00OpyIOBaHWE (QOPMHUPYETCSI B COOTBETCTBUH  C
NPUHIIMIIOM MHWHUMAJbHOW JOCTATOYHOCTH UM  O0ECIICUMBACT ITOCTAHOBKY
IIEPEYUCIICHHBIX B TMporpaMme 10 (HU3MKE KIFOYCBBIX JCMOHCTPAIMHA IS
UCCIICIOBAaHUS ~ W3YY4aeMbIX  SIBJICHHM W  TPOIECCOB, OMIUPHUCCKHX |
(G yHIaMEHTAJIbHBIX 3aKOHOB, UX TCXHUYECKUX TPUMCHCHHH.

JlabopatopHoe o00OpymOBaHUE ISl YYEHHUUECKHX MPAKTUYECKUX pPadoT
dopmupyeTcs B BUIE TEMATHUYECKMX KOMIUIEKTOB M OOECNEeYMBAETCs B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOy4aromuxcsi. TemMaTH4ecKue KOMILJIEKTHI
1abopaTOpHOTrO O00OpPYIOBAaHUSA JOJKHBI OBITh TOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJB30BAHUM AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUE IIUGPOBHIX 1a00paTOpUid.

OCHOBHBIMU HEJIIMU U3Y4YeHUS (PU3UKU B 00IIIEM 00pa30BaHUHM SIBJISIOTCS :

e hOpMUpOBAHHE HWHTEpPECAa M CTPEMJICHUS OOYYAIONIUXCS K HAydHOMY
U3YYCHUIO TPUPOIBI, PA3BUTHE HX HHTEIUICKTYalIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM;

e Pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJIe TO3HaHUS W (OPMUPOBAHHE
UCCJICIOBATEIBCKOTO OTHOIICHHS K OKPYKAIOIINUM SIBJICHHSIM,

 GhOpMHUPOBAHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4CHHsI OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e GOpMHUpOBAHHE YMEHHA OOBACHITH SIBICHHS C  HCIOJB30BAHHEM
bu3HUeCKNX 3HAHUI ¥ HAYIHBIX JTOKA3aTEIbCTB;

e hOPMHUpPOBAHHUE TPEACTABICHUN O pONM (DU3UKH IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHH.

JlocTrkeHue ATUX 1eeil o0ecrneunBaeTcs peleHueM CIEIYIOIUX 3a/1a4d B

nporecce U3y4eHus Kypca (pu3uKy Ha ypoBHE CpeiHero o0uiero oopa3oBaHus:



e IPMOOPETEHHE CUCTEMBI 3HAHUM 00 OOIIMX (PU3HUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYasg MEXaHUKY, MOJEKYISIpHYIO (HU3UKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U 3IIE€MEHTHI aCTPOU3UKH;

e GOPMHpPOBAHHE YMEHHUA MNPUMEHATH TEOPETHUYECKHUE 3HAHMS  JUIS
OOBSICHEHUA (PU3NYECKUX SBJICHUM B TpUpPOAE U s TNPUHATHUA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU JKU3HU;

*OCBOEHHE CIOCOOOB PEIIEHUs pa3IM4YHBIX 3aJad C SBHO 3aJaHHOMN
(¢usnyeckoil Monenblo, 3aAad, MOAPAa3yMEBAIOUIMX CaMOCTOSTENBHOE
co3zlaHue (pU3NYeCKON MOJIEIH, aIEKBATHOM YCIOBUAM 3a/1auH;

e [IOHUMAaHUE (PUINYECKUX OCHOB M TMPUHLHUIIOB JEUCTBHUS TEXHHUUYECKUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BIMUSHHS Ha OKPYXKAIOILIYIO
cpeny;

¢ OBJIaJICHUE METOAAMHU CaMOCTOSITEIbHOIO TUJIAHUPOBAHUS M TMPOBEACHUS
(Gu3MUeCKNX SKCIEPUMEHTOB, aHajM3a W HHTEpHpeTalnud HHPOpMaIluH,
OIpeIETICHHSI IOCTOBEPHOCTH MOJTYYEHHOT O PE3YiIbTATa,;

eCO3/IaHUE YCJIOBUH AJIi PAa3BUTHS YMEHHMM INPOEKTHO-UCCIIEN0BATENIBCKOM,
TBOPYECKOU JEATEIbHOCTH.

Ha wm3yuenue ¢usmku (0a30BbIii ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro

obpasoBanus otBoauTcs 136 ygacos: B 10 kmacce — 68vaca (2 vaca B Hemesro), B
11 kmacce — 68 yaca (2 yaca B HeZIeIO).

[Ipennaraemeiii B mnporpamme 1o ¢U3UKE TMepeueHb JIabOpaTOpHBIX WU

NPaKTUYECKUX pabOT SBIAETCS PEKOMEHIOBAHHBIM, YYHTENh JellaeT BhIOOD
NpOBENIEHUsT JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM HMHIWBUIYATHHBIX
O0COOCHHOCTEH 00yJarOIINXCS.

[Tpu peanuzanuu nporpaMMbl HCIOIB3YIOTCS CIEAYIONUE YUSOHUKHU:

1. ®uzuka: 10 xkmacc/ Mskumes I'.4., byxosBues b.b., Cotckuii H.H.
noa penakmueir IlapdentseBoii H.A., - M.: AO «M3narenscTBO
«IIpocsewmenuey;

2. O®usmka: 11 xkmace/ Msakume I'.5., byxosues b.b., Uapyrua B.M.

noa penakmueir IlapdentreBoit H.A., - M.: AO «M3naTeiabcTBO
«IIpocsemenue»



COIEPKAHUE OBYUYEHUA

10 KJIACC

Pa3znen 1. ®uznka u MeTOAbI HAYYHOI' 0 TIO3HAHUS

®usuka — Hayka o mpuponae. Haydnble METOIBI IMO3HAHUS OKPYKAIOLIETO
mupa. Posib »dKcnepuMeHTa ¥ TEOPUM B IIPOLECCE MO3HAHUSA MPUPOIBI.
DKCHEepUMEHT B (PU3HKE.

MopenupoBanue (U3MYECKUX SIBIEHUH M mpoiieccoB. HayuHble TUMOTE3HI.
duznyeckre 3aKOHbl U TEOPUHU. ['paHUIBI MPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecro ¢puzuku B OpMHpPOBAHMM COBPEMEHHOM HAYYHOM KapTUHBI
MHPA, B IPAKTUYECKOU ACATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AnanoroBeile U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABmKeHHE. OTHOCUTEIBHOCTh MEXaHHMYECKOTO JIBMKECHUS.
Cucrema orcu€ta. TpaekTopus.

[lepemertieare, CKOpoCcTh (CpeaHssi CKOPOCTh, MIHOBEHHAs CKOpPOCTH) H
YCKOPEHHE MaTEepUAIbHOW TOYKH, HUX MPOCKIMU HAa OCU CHUCTEMBI KOOpPJIMHAT.
CioxeHue epeMeieHU U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE IMPSMOJIMHEHHOE aBHXKeHue. | paduku
3aBUCUMOCTH KOOpJAMHAT, CKOPOCTHU, YCKOPEHHUs, MyTH U TepeMEIICHUs
MaTepUAIbHON TOYKHU OT BPEMEHH.

CBoOomHOe majzieHue. Y CKOpeHHue CBOOOHOTO TMaICHHUS.

KpuBonuneiinoe  aBwxkeHue. J[BMKEHHME  MarepuaibHOM TOYKH IO
OKPYXHOCTH C TTOCTOSHHOM I10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJUHEHHAS
ckopocTh. [lepuon u gacrora obpamienus. LleHTpocTpeMuTEILHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPHUMEHEHUE. CIHIOMETD,
JIBU>KEHUE CHAPSAJ0B, LIEMHBIE U PEMEHHBIE IEPEAAYH.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WUIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JBUKEHHSI.

[IpeobpazoBanue ABMKCHUI C HCTIOIB30BAHUEM POCTHIX MEXaHU3MOB.

[TapeHue Ten B BO3IyXE U B Pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenve nBukeHHsl Tena, OPOILIEHHOrO TOJ YIJIOM K TOPU3OHTY H
TOPHU30HTAIIBHO.



N3mepenue yckopeHus CBOOOIHOTO TMaJICHUS.

HanpaBneHnne CkOpoCTH Mpu IBUKEHUU 1O OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomuol

N3ydeHne HepaBHOMEPHOIO ABWKEHUS C LENBbIO ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOIIEHUS MEXAY MYTSAMH, NOPOWICHHBIMUA TEJIOM 3a
MOCTIEIOBATEIbHBIE PABHBIE IPOMEXKYTKM BpPEMEHH TIPU PaBHOYCKOPEHHOM
JBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue NBMKEHUS IApUKA B BSI3KOM KHUJIKOCTH.

N3ydyeHue npmxeHus tena, OpoIIeHHOT0 TOPU30HTATBHO.

Tema 2. Jlunamuka

[Ipunumn  otHocutTenmpHOCTM  ['ammnes.  IlepBeit  3axkoH  HbroToHa.
HNuepumanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepnosuiuu cui. Bropoii 3akon HeroToHa
JUIsl MaTepUaabHOM TOUKH. TpeTtuit 3akoH HploTOHA 1711 MaTepUabHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuna Tsokectu. IlepBas kocMuYecKas
CKOPOCTb.

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

Tpenne. Buasl Tpenus (mokosi, ckoibkeHus, kauenus). Cua tperus. Cyxoe
TpeHue. Cuita TpeHUsI CKOJIbKEHUS W cuila TpeHus nokos. Koaddumuent tpenus.
Cwuna conpoTUBJIEHUSI TIPU JBMXKEHUU Teja B )KUJIKOCTH WM Ta3e.

[TocTymarenpHOE U BpamaTeIbHOE ABUKEHNUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHIJIBI OTHOCUTEIIBHO OCH BpamieHus. I[lmedo cunbl. YcnoBus
paBHOBECHSI TBEPJIOrO TEA.

TexHudeckue yCTpOWCTBA M IPAKTHUYECKOE NPUMEHECHUE. TMOIIIUIHUKH,
JIBUKECHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHE Macc B3aUMOJIEUCTBYIOIIUX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYT'OCTH OT JiepopManum.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOABEME U MAJCHHUH.

CpaBHeHUE CUJT TPEHHS TTOKOS, KAUEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBECHS TBEPOro Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie padbomuol

N3ydyenue nBmxeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH.



UccnenoBanue 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3rHOBOM 00pa3Ile, oT ux Aedopmaluu.

HccnenoBanue ycioBUM paBHOBECUS TBEPIAOrO TEJA, HMEIOLIETO OCh
BpAILICHHUS.

Tema 3. 3akonsl coxpanenus ¢ MexaHuke

Nmnyiasc MaTepuanbHOW TOYKM (Teja), CHUCTEMbI MaTepuajibHBIX TOUECK.
NMnynbc cuiabl U U3MEHEHHE HMIyJbca TeNa. 3aKOH COXPAHEHUS HMMYJIbCa.
PeakTuBHOE NBUXKEHUE.

Pabota cuiabl. MOIIHOCT CUJTBI.

Kunernueckass sHeprusi marepuajibHOM TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPIUM.

[ToreHmanpHas SHEprus. [ToTeHuManbHas SHEprus yIpyro
neopmupoBaHHOi  TpyxkuHbl.  [loTeHIManbHas  dSHeprusi Tejda  BOJIU3H
NOBEPXHOCTU 3E€MIIH.

[ToreHManbHble U HEMOTCHIMAJIbHBIC  CHJIBL. CBs3b  paboOTHI
HEMOTEHIIMAIbHBIX CHJI C M3MEHCHUEM MEXaHWUYECKOW DSHEPruu CHUCTEMbI TEIl
3aKOH COXpaHECHUSI MEXaHUYECKON SHEPrUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUSI.

TexHnueckue ycTpOHCTBAa U MPAKTHUECKOE MPUMEHEHHE: BOJOMET, KOIED,
IPYKUHHBIA MUCTOJIET, TIBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBI>KEHUE.

[lepexo moTeHIIMATBHON YHEPTHUU B KHHETUUECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, iabopamopmsie pabomol

M3ydenune abCONIOTHO HEYNPYroro yaapa C MOMOMIBIO JABYX OJMHAKOBBIX
HUTSHBIX MAaATHUKOB.

HccnenoBanue cBsizu pabOThI CUJIBI C U3MEHEHHEM MEXaHUYEeCKOW HHEPruu
TeJa Ha IPUMEPE PaCTSIKEHUS PE3UHOBOTO KI'yTa.

Pa3nen 3. Mosiekyasipuasi pu3uKa U TepMOIUHAMHUKA

Tema 1. Ocnoevt MoneKyNAPHO-KUHEMUYECKOU meopuu

OCHOBHbIE MOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUH U HX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. [ludbdysusa. Xapakrep HnBWKEHHS U
B3aMMOJICMCTBHSI 4YacCTHUI] BemIeCTBA. MoOAENM CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPABIX TEJ U OOBSICHCHNE CBOMCTB BEIISCTBA HA OCHOBE 3THX Mojielieil. Macca u
pa3mepbl Mosiekyi. KonndecTBo BenectBa. [loctossHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ msmepenue. lllkana temneparyp
Llenbcus.



Mopgens upeanbHoro rasa. (OCHOBHOE  ypaBHEHHE  MOJEKYJISAPHO-
KUHETUYECKOW TEOpUU UJCATbHOTO raza. AOCONIOTHas TeMIeparypa Kak Mepa
CpElHEM KWUHETHYECKOM DJHEPIMU TEIUIOBOrO JBWXKEHHWs dacTul rasa. lllkana
temrniepatyp KensBuHa. ['a30BbIe 3akoHBI. YpaBHeHne MenneneeBa—KianeipoHa.
3akoH JlanbToHa. M30mponeccsl B MACAIBHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe TMpeaCTaBICHUE H3OMPOIECCOB. HM30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE. TEPMOMETD,
O6apomerTp.

Jlemoncmpayuu

OnbITh, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BellecTBa, (ororpaduu
MOJIEKYJI OPTAHUYECKUX COCMHEHUM.

OmnbiTel 10 TG y3un KUIAKOCTEN U Ta30B.

Mopens 6pOyHOBCKOTO JIBHYKCHUS.

Mopens onbita [ITepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHUE MEXKMOJICKYJISIPHOTO
B3aHMMO/ICHCTBHSI.

Mojenb, WILTIOCTPUPYIOLIAsi TPUPOIY JABJICHUS T'a3a HA CTEHKH COCYya.

OnbITel, WUIIOCTPUPYIOLIME YPABHEHHE COCTOSIHUSI MJICAIBHOTO Trasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

Onpenenenue Maccbl BO3/JyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHMIA
00bEMa KOMHATHI, IaBJICHUSI U TEMIIEPATYpPhI BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKY ITapaMeTpaMH COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepMoguHamuyeckass cucremMa. BHYTpEHHSIE dHEprusi T€pMOAUHAMHUYECKON
CUCTEMBI U criocoObl e€ m3MeHeHus. KonmuecTBo TemnoTsl U pabora. BHyTpeHHsis
SHEpPrus  OJHOATOMHOIO  HJEalNbHOTO  rasa. Buasl  Temonepenayu:
TEIUIONIPOBOAHOCTh, KOHBEKIMsS, U3JIydeHUE. Y AeIbHasl TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBo TEIIOTHI TP TEILIONEpEaaye.

[TonsiTne 006 amuabatHOM mporiecce. [lepBbIli 3aKOH TEPMOJIWHAMHKH.
[IpuMeHeHne mepBOro 3akoHa TEPMOJMHAMUKH K wu3ompoueccam. ['paduueckas
WHTEpIpeTaIus padboThI rasa.

Bropoii 3akoH TepmoauHaMuk. HeoOpaTuMoCTh MpoueccoB B MPUPOJIE.

TerutoBpie  MamuHbl.  [IpuHUOMOBI  AEWCTBUST — TEIMJIOBBIX  MAIWH.
[IpeoOpa3oBanusi sHEepruM B TeTUIOBBIX MammHaX. KosdduimeHnt mome3Horo
necTBusa TeruioBod MamuHbl. [{ukn KapHo um ero kosduIMEHT MOJIE3HOTO
JNEUCTBUA. DKOJOTHYECKUE poOIeMbl TETUIOOHEPTETUKHU.



TexHuueckne yCTpOHCTBA MW MPAKTHUECKOE MPUMEHEHHUE. JBUTATElb
BHYTPEHHET0 CrOpaHusl, ObITOBOM XOJOIUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEHW »HEpruu Teja MpU COBEPIICHUH pPAOOTHI: BBUIET
npoOKU U3 OYTBUIKK TOJA JEMCTBHEM CXATOrO BO3JyXa, HarpeBaHue s¢dupa B
JaTyHHOU TpyOKe MyTéM TpeHHsl (BUACOASMOHCTPAIIHS).

W3MeHeHre BHYTpeHHEH SHEPruM (TeMrepaTypbl) Tejla IpU Terionepeaaye.

OnmpIT 1O anuabaTHOMY pPACIIMPEHUIO Bo3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTaTENsl BHYTPEHHETO CrOpaHusi, peaKTUBHOT O
JIBUTATEJIs.

Vuenuueckuii skcnepumenm, 1abopamopHsie pabomwl

N3mepenue ynenbHON TEII0EMKOCTH.

Tema 3. Azpecammnsie cocmoanun eeujecmea. Pazoswvie nepexoonl

[TapooOpa3zoBanue u koHAeHcalus. VMcmapenue u kuneHue. AOCOTIOTHAS U
OTHOCUTEJIbHASI BJIAXKHOCTh BO31yxa. HachelmieHHbI mnap. YaenpHas Teriora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUIIEHUS OT JaBICHHUS.

Teépnoe teno. Kpucrannuyeckue u amopdusie Tena. AHU3OTPOIUS CBOMCTB
kpuctajuioB. JKunkue xkpucrtamisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue wu
KpUCTaM3anus. Y nenpHas TeruioTa miasnenus. Cyomumarus.

VYpaBHeHUE TEIOBOro OanaHca.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHUE. TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYyYEHUsS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOT U U.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenune HarpeBaHus U IUIaBJICHUS KPUCTAIIMYECKOTO BELIECTRA.

JleMOoHCTpanus KpUCTAJLIOB.

Vuenuuecxuii sxcnepumenm, 1abopamopHsie pabomsl

M3mepenne OTHOCUTETBHOM BIIAKHOCTH BO31yXa.

Pa3znen 4. JiaekTpoauHAMUKA
Tema 1. Dnexmpocmamuxa
OnekTpuzanus Teld. OJJNEeKTpudYeckuil 3apsa. [IBa Buaa SIEKTPUUYECKHUX
3apanoB. [IpOBOJHUKHM, NMAIEKTPUKU U TOJYNPOBOJHHMKU. 3aKOH COXpaHEHUS
3JIEKTPUYECKOrO 3apsiaa.
B3aumopericteue 3apanoB. 3akoH Kynona. ToueuHbIl 3€KTpUYECKHAN 3apsil.
Onektpuyeckoe mnosie.  Hanpsok€HHOCTH  anekTpuueckoro noiid.  [IpuHomn



CYNEPIIO3ULMUA DJIEKTPUYECKUX TTOJIeH. JIMHUM HaNpsKEHHOCTU DJIEKTPUUECKOrO
TOJIA.

Pabora cun  anektpocratuueckoro  moss.  [lorenmuman.  PasHocThb
NOTEeHIUANOB. [IpOBOAHUMKM © JUABJAEKTPUKU B BJIEKTPOCTATUYECKOM  TOJIE.
JludnekTpudeckas POHULIIAEMOCTb.

DnekTpo€MKoCTh. KonaeHcarop. DneKTpo€MKOCTh IUIOCKOTO KOHAEHCATOpA.
DHeprus 3aps>KEHHOTO KOHJIEHCATOpa.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOEC NPUMEHEHUE: JJIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTATUYECKAsl 3alllMTa, 3a3eMJICHUE 3JIEeKTPOnpHOOpOB,
KOHJIEHCATOP, KOIIUPOBAJIBHBIN anmnapar, CTpyHMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHLIUIT JAEUCTBUS DJIEKTPOMETpA.

B3aumopelicTBue Ha3JIEKTPU30BAHHBIX TEJI.

DIEKTpUUYECKOE MOJE 3aPSIKEHHBIX TEN.

[TpoBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTnyecKas 3ammTa.

JIMPAEKTPUKH B AIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOpa OT IUJIOLIAIU
IJTACTUH, PACCTOSHUS MEXIY HUMU U JUAJICKTPUYECKON IPOHULIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJIEHCATOopa.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3mepenne aneKTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosannwtit 3n1ekmpuyeckuit mok. Toku 6 paznuunsix cpeoax

DNEKTpUYECKUN TOK. YCIOBUS CYIIECTBOBAHMS AJIEKTPUUYECKOrO TOKA.
Hcrounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpspkenue. 3akon OMa 11t yyacTka 1SIH.

DNEKTPUUYECKOE CONPOTHUBIICHHE. YJIENbHOE CONPOTUBIEHUE BEILIECTBA.
[TocnenoBarenbHOE, apajyIeIbHOE, CMEMIAHHOE COCAUHEHUE TPOBOAHUKOB.

Pabora omektpuueckoro Toka. 3akoH JDkoymsa—Jlennma. MomHOCTB
AJIEKTPUYECKOIO TOKA.

DONEeKTpOABUKYIAsl CUJIa WU BHYTPEHHEE CONPOTUBICHHUE HCTOYHUKA TOKA.
3akon Oma Jiist ToJTHOM (3aMKHYTOH ) AJIeKTprIecKoi nenu. KopoTkoe 3aMbIKaHuHe.

DONEeKTpOHHAss  MPOBOJAMMOCTb  TBEPABIX  METAIOB.  3aBUCUMOCTH
COMPOTHUBIICHUSI METAJIOB OT TeMIiepatypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWU. CoOcTtBeHHas 151 IIPUMECHAs MIPOBOIUMOCTD
nonynpoBoAHUKOB. CBolcTBa p—N-nepexoja. [lonynpoBogHUKOBEIE TPUOOPHI.

DJIEKTpUYECKUA TOK B pacTBOpax M  paciuiaBax  dJIEKTPOJIUTOB.
DIIEKTPOJIMTUYECKAS TUCCOLMALINSL. DIIEKTPOIIU3.



DNIEKTpUYECKUd TOK B ra3zax. (CamMOCTOSITENbHBII M HECAMOCTOSTEIbHbBIN
paspsan. Momuus. [lnazma.

TexHuyeckue YCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE. aMIIEPMETD,
BOJILTMETP, pPEOCTaT, HUCTOUYHMKUA TOKA, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIBLHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA JTUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, MOTYITPOBOHUKOBBIN MO/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa U HAIPSIKEHUS.

3aBUCUMOCTb COTPOTUBIIEHUSI IUJIMHJPUUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IUIOLIAY MTONIEPEYHOr0 CEYEHUS U MaTeprala.

CmenmaHHOE COeTMHEHUE TPOBOTHUKOB.

[Ipsimoe wu3MepeHue HNEKTPOABMXKYIIEH cuibl. KopoTkoe 3amblkaHue
rajgbBaHUYECKOr0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIEHHUS.

3aBUCUMOCTD COMPOTUBJICHUS] METAJIOB OT TEMIIEPATYPHI.

[1poBOAMMOCTB ANEKTPOJIUTOB.

HckpoBoii pa3psig U MpOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSA NPOBOAUMOCTD THO/A.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3ydyeHne cMemaHHOTO COEAUHEHUS PE3UCTOPOB.

N3mepenune 3IeKTpOABUKYIIEH CHUJIBI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
COMPOTHUBIICHUS.

Habmronenue anexktpomnusa.

MexnpeaMeTHbIe CBS3H

N3ydyenne kypca ¢usuku 6azoBoro ypoHs B 10 kiacce ocymiecTBiseTcs ¢
Y4ETOM COJEpPKATEIbHbIX MEKIPEIMETHBIX CBSI3€H C KypcamMu MaTEMAaTHKH,
OMOJIOTMH, XUMHUH, Teorpad)u ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nouwamus, CBA3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBIICHUE, HAYYHBIH (akT, THMOTe3a, (u3MUecKas BEIMYMHA, 3aKOH,
TEopHsi, HAOIIOICHHE, SKCTIEPUMEHT, MOJICIMPOBAHNE, MOJIEINb, U3MEPEHHUE.

Mamemamuxa: peuieHue CHCTEMBl ypaBHEHUW, JHHEWHAs (QyHKIHS,
napaboina, runepbona, ux rpadUkd U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHIT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MIPOEKIIMU HA OCH KOOPJIMHAT, CJII0)KEHNUE BEKTOPOB.

buonozusn: mexanmueckoe ABUKEHHE B JKUBOW mpupojae, auddysus, ocMoc,
TETUTOOOMEH KMBBIX OPraHU3MOB (BHIBI TEILIOTICPEaud, TCILIOBOS PaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B )KUBOU IIPUPO/IE.

Xumus: TUCKPETHOE CTPOCHUE BEWIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH M



ra3oB, JJEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTUYECKAs IUCCOLMALNS,
rajabBaHUKA.

l'eoepaghus: BnaxXHOCTh BO311yXa, BETPhI, 0APOMETpP, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUE ABM)KCHHUI C HCIOJIB30BAHHEM MEXAaHHU3MOB,
y4€T TpEHHsI B TEXHUKE, MOIUIMIIHUKY, HCIOIb30BAHUE 3aKOHA COXPAaHEHHUS
UMITyJIbca B TeXHUKe (pakera, BOJAOMET WM JPYrue), JIBUTATEIb BHYTPEHHETO
Cropanusi, mapopasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHJIULIMOHEDP, TEXHOIOTUH
IIOJIyYEHUSI COBPEMEHHBIX MATEpUAIOB, B TOM 4YHCJIE HAHOMATEepUalioB, U
HAHOTEXHOJIOTUHU, 3JIEKTPOCTATUYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOnpHOOpOB,
KCEpOKC, CTPYMHBIN NPUHTED, AIIEKTPOHATPEBATEbHBIC npuOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBaHUKA.

11 KJIACC

Pa3nen 4. DiaeKTpoauHAMUKA

Tema 3. Maznumnmnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocrosiHHble ~ MarHuThl.  B3auMoJeMCTBUE  MOCTOSHHBIX ~ MArHUTOB.
MarautHoe mnose. Bekrtop MarHuTHOM uMHAyKUMU. llpuHuun cyneprnosunuu
MAarHUTHbIX MoOJieW. JIMHMKM MarHuTHOM MHAYKUMH. KapThHa JIMHUNW MarHUTHOU
MHIYKIWHU MOJIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe T1I0JIE NPOBOAHMKA C TOKOM. KapTuHa JnWHUNA WHAYKUUA
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOrO0 MPOBOJAHUKA M 3aMKHYTOI'O KOJBLEBOIO
IPOBOJHHUKA, KaTYyIIKU ¢ TokoM. OnbIT Dpcrena. BzaumozaencTere MpoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJyJIb ¥ HalpaBJICHUE.

Cuna JlopeHiia, €€ MOyJib U HampaBieHUe. [[BuKeHHE 3apsiKEHHOW YaCTHULIbI
B OJIHOPOJTHOM MarHuTHOM moje. Pabota cubl JlopeHiia.

SIBnenHue AIeKTpoMarHuTHOM MWHAYKOMU. [lOTOK BekTOopa MarHUTHOU
WHIYKUAHA. OJEKTPOJABMXKYIIAs CHUJa WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
naaykuuu dapanes.

BuxpeBoe asnekTpuueckoe mnojie. IDJIEKTPOABMKYINAS CWIa HWHIYKIUU B
MIPOBOJHUKE, JBHXKYILIEMCS IOCTYIIATEIBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuio Jlenna.

NuaykTUBHOCTh.  SIBNEHHME CaMOMHAYKIMU. OJIEKTPOABIKYIIAsS  CuUia
CaMOHWHAYKIWH.

DHeprusi MAarHUTHOTO TOJIS KATYILIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHu4eckue yCTpOWCTBA W MNPAKTHYECKOE MPUMEHECHHUE. MOCTOSHHBIE
MArHuThbl, 3JICKTPOMArHUTBI, JSJIECKTPOJIBUIaTEIb, YCKOPUTEIH 3SJIEMEHTAPHBIX
YaCTHUIL], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIiT Dpcrena.

OTKIJIOHEHNE JIEKTPOHHOTO ITyYKa MAarHUTHBIM ITOJIEM.

JIMHUY MHIYKIMY MAarHUTHOTO TTOJIA.

B3aumopenictBue 1ByX IIPOBOJHUKOB C TOKOM.

Cwita Amnepa.

JlelicTBue cwibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHME PIEKTPOMAarHUTHOM MHYKIIVH.

[IpaBumno Jlenna.

3aBUCUMOCTbD 3JEKTPOABUIKYILEN CHIIBI MHAYKIMH OT CKOPOCTH WU3MEHEHHUS
MAarHUTHOT'O MOTOKA.

SIBneHue caMOMHAYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3yyeHne MarHuTHOrO NOJI KaTYIIKU C TOKOM.

HccnenoBanue neliCTBUSI IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABIEHUS AIEKTPOMArHUTHON WHTYKIIMH.

Pa3nen 5. Koe6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHvle Ko1e0anus

Konebarenbnas  cuctema.  CBOOOJIHBIE  MEXaHHYECKHME  KOJeOaHMs.
'apmonuueckue konebanus. Ilepuon, wacrtora, amruuTyna u Qasza KojeOaHHil.
[IpyxvHHBIM MasTHHUK. MaTeMaTH4eCKUl MasTHUK. YPaBHEHUE TapMOHUYECKHX
kosneOanuid. [IpeBpaliienne sHEPrum MNPy rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHUS B
UJCATHHOM KOJEeOATeIbHOM KOHTYpe. AHANOTUsS MEXAY MEXaHMYeCKUMU H
ANEKTPOMArHUTHbIMU Kosiebanusimu. Popmyna Tomcona. 3akoH COXpaHEHHS
SHEPrUU B UJCATBHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxammux KojdeOaHusX. BrIHYXICeHHbIE MEXaHUYECKUE
kosnebOanus. Pesonanc. BelHYyX/IeHHbBIE DJIEKTPOMArHUTHBIE KOJIeOaHUsI.

Ilepemennbiii  TOk. CHHYCOUJANbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOr0 TOKAa. AMIUIMTYJHOE€ U JEUCTBYIONIEE 3HAYEHUE CWJIbI TOKa U
HaIPSKEHUS.

Tpanchopmarop. IIponsBoncTBo, mepenada u MOTpeOICHUE IIEKTPUUECKON
SHEPruu. DKOJIOTMYECKUE PUCKUA MpPHU MPOU3BOACTBE 3JeKTporHepruu. KympTypa
HCMOJIb30BAHUS AJIEKTPOIHEPTUH B IIOBCEHEBHOM KU3HU.

TexHu4eckue yCTpOHWCTBA M NPAKTUYECKOE NPUMEHEHHUE. SJIECKTPUUYECKUN
3BOHOK, T'€HEPATOP MEPEMEHHOTO TOKA, JIMHUU AJICKTPOIIEpe1ay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KosieOaTelnbHOH cUCTeMbl (MPY)KUHHBIA WIH
MaTeMaTUYECKUN MasTHUK).



Hab6mronenue 3aTyxaronmx KojaeOaHuu.

HccnenoBanue CBOMCTB BbIHYKJIEHHBIX KOJIEOaHUH.

Hab6mronenue pezonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcriorpaMMbl (3aBUCHMOCTH CHITBI TOKA U HANPSHKCHHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIeOaHUIA.

Pe3onanc mpu 1mOCIENOBAaTENbHOM COEJUHEHUU PE3UCTOpA, KaTYIIKH
WHJYKTUBHOCTH M KOHJEHCATOPA.

Mopenb TUHUY AJIEKTpONepeauH.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomwl

HccnenoBanue 3aBUCUMOCTH TEPUOJIa MaJbIX KOJI€OaHUN Tpy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBanue mnepeMEHHOT0 TOKa B LENM U3 MOCJEA0BaTEIbHO
COEIMHEHHBIX KOHAEHCAaTOpa, KaTYIIKH U PEe3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHbsle 60JIHbL

Mexanuueckre BOJHBI, YycioBus pacnpoctpaHeHusi. [lepuon. CxopocTh
pacnpocTpaHeHHsi W JJMHA BOJHBL. [lomepeuHble W TMPOAOJIbHBIE BOJHBI.
HNuTtepdepennus u qudpakiys MEXaHUIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYYEHHS 3JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrauust BekropoB E, B, V B anextpomarnutHoil BomHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEJIOMJICHUE, MOJIIpU3alus, AuQpaKius,
unTepdepeniusa. CKOPOCTh AIEKTPOMArHUTHBIX BOJIH.

[IIkana 37eKTpOMarHUTHHIX BOJH. [IpuMeHeHue 3eKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMTIBI paANOCBA3M U TelleBUIeHUA. Pagronokanms.

DNEKTPOMAarHUTHOE 3arPsI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpoHMCTBA M MPAKTHUUYECKOE NPUMEHEHHE. MY3bIKaIbHbIC
MHCTPYMEHTHI, YIbTPA3BYKOBAsl JIUArHOCTUKA B TEXHUKE W MEIHUIIMHE, pPajap,
paauonpuéMHUK, TeJIeBU30p, anTeHHa, Tenedon, CBY-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE MTOTIEPEYHBIX U MPOAOJIBHBIX BOJH.

Kone6momeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenne oTpakeHus U MPEITOMIICHUSI MEXaHUYECKUX BOJIH.

Habmronenne naTepdepeHnm u qudpakiiny MEXaHMIeCKIX BOJTH.

3BYKOBOI pe30HaHC.

HaGnronenne cBS3M TPOMKOCTHM 3ByKa M BBICOTHI TOHAa C aMIUIUTYIOW M
4acTOTOM KOJIeOaHUM.



Hccnenosanue CBOWCTB  JJICKTPOMAarHUTHBIX  BOJIH: OTpaKECHUE,
npeaoMIIeHHe, noJsipu3anus, udpakius, uHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpgsmonvHENHOE pacHpoOCTpaHEHUE CBETA B
oxgHopoaHou cpexe. JIyu ceera. ToueUHBIM HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3akoHbI OoTpakeHHs cBeTa. [locTpoeHue n3oOpakeHuil B
IJIOCKOM 3€pKaJle.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETA. AOCOTIOTHBIN MOKa3aTellb
npenomieHusd. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbIl yron IOJIHOTO
BHYTPEHHETO OTPaKCHUSI.

Hucnepcus csera. CroxxHbIN cocTaB Oenoro cseta. LBer.

Cobuparomiue W pacceuBaroliue JuH3bl. ToHkas mauH3a. DokycHoe
paccTosTHUE W ONTHYEeCKash Cuja TOHKOW JuH3BL [locTpoeHue u300pakeHUil B
coOuparonMx U paccerBaroluX JuH3aX. PopMyna TOHKOM JIMH3BL. YBETUYECHHE,
JaBaeMOe€ JIMH3011.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUYECKON ONTHKHU.

BonnoBas ontuka. HWuTepdepenums cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMOAEHUS MAaKCUMYMOB M MHUHHUMYMOB B HMHTEpQEpEeHIIMOHHON
KapTHHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa cera. JudpakuvoHHas pemérka. YcClIoBHE HaOIOACHUS
[JIABHBIX ~MakCMMyMOB TIpM MaJ€HUM MOHOXPOMAaTUYECKOTO CBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipu3zanus ceera.

TexHuueckue yCTpOHCTBAa M MPAKTUUYECKOE MPUMEHEHWE. OYKH, JIyma,
doroanmapar, NPOEKIMOHHBIN ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKIIMOHHAS pEHIETKA, TTOJISPOUSI.

Jlemoncmpayuu

[IpssMonuHeNiHOE pacIpoCTpaHEHUE, OTPa)KEHUE U TMPEJIOMIICHHE CBETA.
OnTuaeckue mprudopHI.

[TonHoe BHyTpeHHEE OTpaxkeHue. Mozjenp CBETOBOAA.

HccnenoBanue CBOMCTB M300paKeHUI B TUH3AX.

Mogenu MUKpPOCKOIa, TEJIECKOIIA.

Habmronenne natepdepeHium cBeTa.

HabGmronenne nudpakimm ceeta.

Habmronenne nucriepcuu cBera.

[Tony4yeHue crekTpa ¢ HOMOILbIO TPU3MBI.

[TomydeHue criekTpa ¢ MTOMOIIBI0 TU(DPAKIIHOHHON PEIIETKH.

Hab6nronenue nonsipuzanuu cBera.

Vuenuuecxuii sxcnepumenm, nabopamophuvie pabomuwl



N3mepenune nokasaTess NpeaoMIICHUS CTEKIIA.
HccnenoBanue CBONCTB M300paKEHU B JIMH3AX.
Hab6monenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI cClleMAJIbHOI TEOPUH OTHOCUTEIBHOCTH
['paHuubl  NPUMEHMMOCTHM  KJIACCUYECKOM  MEXAHUKHMU. [Toctymaret
CIIEHAAIIBHOM TEOPUM OTHOCUTEIIbBHOCTU: WHBAPUAHTHOCTb MOAYJISL CKOPOCTH
CBETa B BaKyyMe, PUHIUIT OTHOCUTEIbHOCTH DUHILITEHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHU M COKpAICHUE
JUTAHEL.

9H€pFI/I${ " UMITYJIBC peﬂHTHBHCTCKOﬁ HaCTHUILBI.

CBsI3b MaccChl C SHCPFHCﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ HYaCTHUIIBI. 9Hepr1/151
ITOKO4.

Pa3nen 7. KBanroBas ¢puznka
Tema 1. Inemenmot K6aHMoBOI ONMUKU
®ortonsl. ®opmyna [lnanka cBa3u sHeprun HOTOHA C €T0 YaCTOTON. DHEPrus
U UMITYJbC (HOTOHA.
OtkpeiTue u uccnegoranue poroddpdexra. OnbiTel A. I'. CToneroBa. 3aKOHBI

dotorddekra. YpasHenue ODiHmITEHHA 1711 doTodddekra. «KpacHas rpaHuia»
dbotorddexkra.

JlaBrenne cBeta. OnbiTel 11. H. JIebenena.

XUMHYECKOE JIEUCTBUE CBETA.

Texnuueckne YCTpPOWCTBAa M TPAKTUYECKOE MpPUMEHEHHUE: (HOTOIIEMEHT,
dboTomaTuuk, comHedHas O0arapes, CBETOIUOI.

Jlemoncmpayuu

®doTor(hPeKT Ha yCTAaHOBKE ¢ IIMHKOBOH IIJIACTUHOM.

HccnenoBanue 3akoHOB BHeNIHETO GoTtodddekra.

Ceetoguo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUO o -9acTHIl.
[Inanerapnas Mogxens aroma. [loctymatel bopa. M3nyuenue u moryonieHue
(GOTOHOB TpW Tepexoje aroMa C OJHOrO YPOBHS DHEPruu Ha Jpyrod. Bumsr
crekTpoB. CIEeKTp ypOBHEHN SHEPIUM aToMa BOAOPO/A.

BosnnoBble cBoiicTBa yactull. Bonnasl ge bpoina. KopnyckynsspHo-BOJHOBOU
TyaJli3M.

CnoOHTaHHOE U BBIHYXIECHHOE U3ITy4YCHUE.

TexHu4eckue YCTpOMCTBA W NPAKTUYECKOE NPUMEHEHUE. CHEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mognens onbita Pezepdopaa.

OrnpeneneHue MJIMHBI BOJHBI JIa3epa.

HaGnronenue muHeRYaTbIX CIEKTPOB U3ITYYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHsvie pabomuol

Habnronenue muHeRyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JOKa3bIBAIOIINE CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHocTd.  OmbiTel  Pesepdopna mo  ompeneneHuo  cocTaBa
paanoakTuBHOro wu3nydeHus. CoicTtBa anbda-, Oera-, ramMMma-u3ay4yeHUs.
BiusiHue pairoakTUBHOCTH Ha )KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHa M HeWTpoHa. HykioHHas mopens snapa [eiizenOepra—
NBanenko. 3apsaa sapa. MaccoBoe uncio siapa. M30Tomnsl.

Anbda-pacrnan. ONEKTPOHHBIH M TO3UTPOHHBIN Oera-pacman. [amma-
U3JIy4eHHE. 3aKOH PaJIMOAKTUBHOIO pacmaja.

DHeprus cBsi3U HYKJIOHOB B sifipe. Snepubie cuibl. JledekT maccsl aapa.

SAnepuble peakuuu. JleneHne U CUHTE3 SIAED.

Anepusiii peaktop. TepmosimepHbii cuHTe3. [IpoOGaeMbl M TEPCIEKTHUBHI
AIEPHON PHEPreTUKU. DKOJIOTNYECKUE aCIEKTHI SI€PHON IHEPTrEeTUKH.

DneMeHTapHble YacTUlbl. OTKpPBITUE MTO3UTPOHA.

Mertonbl HAOJIIOIEHUS ¥ PETUCTPAIIUU JIEMEHTAPHBIX YACTHII.

OyHaamMeHTaNnbHbIE B3auMOoiecTBUsI. ENUHCTBO (hrU3MUecKoil KapTUHBI MUpA.

TexHuueckue yCcTpOMCTBA M MPAKTUUECKOE MPUMEHEHHE: TO3UMETP, Kamepa
BuiibcoHa, siiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOLIUX YACTHII.

Vuenuuecxuii sxcnepumenm, 1abopamopHvie pabomol

HccnenoBanue TpekoB 4acTuil (1o TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOM UM U ACTP OPU3UKHU

Otanbl pa3BUTUS acTpoHOMUH. [IpUKIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUHU.

Bun 3Bé3nHoro Heba. Co3Besnusi, spKU€ 3BE37bI, IUIAHETHI, MX BHIAMMOE
JIBIDKCHHE.

CoiHEYHas cucTeMa.

Connne. ComHeuyHass akTUBHOCTh. McrouHuk sHepruu CoiHIIa W 3BE3.
3BE31bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpamMmma «CHEKTpaJbHbIM KIlAcC —
CBETUMOCTE». 3BE34bI TJIABHOM IIOCJIEIOBATCIILHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTB» JJIs 3BE3] TJIaBHOM IOCJIEAOBATEIbHOCTH. BHyTpeHHEe cTpoeHue



3B€31. COBpEMEHHBIE NPEACTABICHUS O MPOUCXOXKACHUU M dBomonun ConHua u
3BE31. OTambl )KU3HU 3BE3L.

Mnineunsiii Ilyre — nHama ['anaktuka. Ilomoxxenne m nemkenne ConHoa B
IN'anaxtuke. Tunel ranaktuk. Paguoranaktuku u KBasapbl. UEpHBIE ABIPHI B sApax
TaJaKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab60ma. Pazberanue rajgakTuk.
Teopus bosblioro B3peiBa. PenukroBoe usinydyeHue.

MacmraOnas ctpyktypa Beenennoit. MetaranakTuka.

Hepeménnbie npoOieMbl aCTPOHOMHUH.

Vyenuueckue nab.nooenus

Habmronenus HeBOOPYKEHHBIM TJ1a30M C HMCHOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUW JJI OIpe/ieNICHUs MOJI0KEHUs HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy. OCHOBHBIE cO3Be3/11s1 CEeBEPHOro MOJIYIIAPHS U IPKHUE 3BE3/BI.

Ha6monenus B Teneckon JIynsl, manet, Maeunoro [lyTu.

O6o0maromee nNOBTOPEHNE

Ponb ¢u3ukn U acTpOHOMHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COLIMATIBHOM U ATUYECKOH cepax NedaTeIbHOCTH YeJI0BEKa, POjb U MECTO (HU3UKHU
M aCTPOHOMHUHU B COBPEMEHHOM HAay4yHOU KapTHHE MUpa, POJib PU3HMUYECKONU TEOPHH
B (OpPMHUpPOBAaHUU TMIpPEACTaBIEHUNH O (U3NUECKOW KapTUHE MHpa, MECTO
¢u3nueckor KapTUHBI MHUpa B OOIIEM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABJIEHUN O IIPUPOZE.

MexnpeaMeTHbIe CBS3H

M3yuenune kypca ¢usuku 6azoBoro ypoBHs B 11 kiacce ocyiecTBisieTcsi ¢
Y4ETOM COJEP)KATENBHBIX MEXIIPEIMETHBIX CBfA3€M C KypcaMH MaTEMAaTHKW,
OMOJIOTMH, XUMHUH, Teorpad)uy ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nouwamus, CBA3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO
MO3HAHUS: SBJCHHE, HAay4HbId (akT, THMoTe3a, (u3MYecKas BEIUYMHA, 3aKOH,
Teopus, HaOII0IeHNE, YIKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHHE CUCTEMBbl YPaBHEHUN, TPUTOHOMETPUUYECKHE
(YHKIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKJIECTBO, BEKTOPBI M HX INPOEKIUU HA OCU KOOPAMHAT, CJIOXKEHUE BEKTOPOB,
NPOU3BOAHBIE 3JEMEHTApPHBIX (YHKIUH, NPU3HAKU NOA00US TPEyroJbHUKOB,
oIpeieJIeHHE IJIOMIAIU TUIOCKUX (puryp u oobéma Ted.

buonocusa: »nekTpuuecKkue SBICHHS B JKUBOM NpHUpOnE, KoJieOaTebHbIE
JNBH)KEHUS B KUBOW IPUPOJE, ONTUYECKHUE SIBJICHUSI B KWBOW IPUPOJE, ACUCTBUE
paavanuy Ha )KUBBIC OPTraHU3MBI.

Xumus: CTpPOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIINYECKAS. CTPYKTYypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMYECKOM PEIIETKH, CHEKTPAIbHBIN
aHAJIN3.



l'eocpaghusi:  MarHuTHBIE TONIOCAa 3€MJIM, 3aJIeKW MArHUTHBIX — pYA,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: NWUHUAW DIIEKTpONEpPEAAad, TIEHEpPaTOp NEPEMEHHOrO TOKAa,
ANEKTPOBUTATENb, WHAYKIHOHHAS II€4Yb, pajap, pPaJuONPUEMHHK, TEIEBU30D,
anTeHHa, Ttenedon, CBY-meub, MpOEKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOTPAMMBLI 110
PU3UKE HA YPOBHE CPEJAHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ywyebHOro mnpenmera «@Pu3zuka» Ha YpPOBHE CPEAHEro OOIIEero
obpaszoBanus (0a30BbIii YPOBEHb) JOHKHO OOCCIICUUTH JOCTHXKCHUE CIICIYIOUIUX
JMYHOCTHBIX, METAMPEAMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIEC Pe3yIbTaThl OCBOCHHS yueOHOro mnpeaMera «Dusuka» T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIHOCOOHOCTh OOYYaIOIIUXCA PYKOBOICTBOBATHCSA
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIIMI, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUM, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOrO OOIECTBa, pacIIMpEHUE >KHU3HEHHOTO
OMbITAa M OMNbITA JEATEIBHOCTH B MPOILIECCE peaiv3allii OCHOBHBIX HAaIpPaBIICHUHN
BOCIIUTATEJILHOM JIESITETbHOCTH, B TOM YHCJIE B YACTHU:

1) rpaIaHCKOr 0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH IPAXKIAHCKON MO3UIIMN O0YUYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'0 YJ€Ha POCCUIICKOro 00IIEeCTBa,;

OPUHITHE  TPAAUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTHYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B MHTEPECAX TPaXKJaHCKOrO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHUE B3aUMOJEHCTBOBATh C COL[UATIbHBIMUA UHCTUTYTaMH B COOTBETCTBHH C
uX (QyHKIUSIMU 1 HA3HAYCHUEM;

TOTOBHOCTh K T'YMAHUTAPHON U BOJIOHTEPCKOU NAEATEIBHOCTH;

2) NaTPUOTHYECKOr0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKON IPaKIaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOILIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCHUHCKHUX YUEHBIX B 0071aCTH (U3HKU U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMSI

c(hOpMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, ITHUECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIIEHWBATh CUTYallMI0 W TPHUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESATENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYMBOTO OyAyIIEro;

4) 3cTeTHYeCKOr 0 BOCIIUTAHUSI:

3CTETHUYECKOE OTHOILICHUE K MUPY, BKJIIOYAsk 3CTETUKY HAYYHOTI'O TBOPYECTBA,
npucyiero Gpu3n4ecKon HayKe;



5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K PA3NIMYHBIM c(epaM MNpoPecCHOHAIBHON AESITENbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (DU3UKON U TEXHUKOW, YMEHUE COBEPUIATh OCO3HAHHBIN BBIOOD
Oyayieit npodeccun u peaan30BbIBATH COOCTBEHHBIE KU3HCHHBIC TIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO U caMOOOpPa30BaHUIO B 001aCTH
(bU3UKHM HA TPOTSHKEHUH BCE KU3HU,

6) IKOJIOrHYeCKOro BOCIIMTAHUS :

c(OpMUPOBAHHOCTh JKOJOTMYECKOH KYyJIbTYpbl, OCO3HAHHE TIJI00aIBHOrO
XapakTepa 3KOJIOTHUECKUX Mpodem;

IJIAHUPOBAHUE U OCYILIECTBICHUE IEMCTBUU B OKPYXKAIOIIEU CPEJIE HA OCHOBE
3HAHMS 1IeJIel YCTOMYMBOrO pa3BUTHUS YEIOBEUYECTRA,;

paclIMpeHue OImbITa JAEATEIbHOCTH DKOJIOTMYECKOM HAMpaBlIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 10 (HU3UKE;

7) HEeHHOCTH HAYYHOI 0 TO3HAHUSI:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3HUUECKON HAYKU;

OCO3HAHHME LIEHHOCTH HAaY4YHOW JEsTeNIbHOCTH, TOTOBHOCTh B IIpolecce
u3ydeHuss  (QU3MKUA ~ OCYIIECTBJIATh  NPOEKTHYHD M MCCJIEIOBATEIHCKYIO
NEeATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

IMo3HaBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIE TeHCTBHSA
ba3oBble JJoruueckue 1eMcCTBUA:
CaMOCTOSTCIBHO  (OpMyJIMpOBaTH M aKTyaJIM3MPOBaTh  MPoOJIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE;
ONPEACIATh LEIH JCSITCILHOCTH, 3aJiaBaTh IMapaMeTPhl M KPUTCPUH HX
JIOCTHIKEHHUS,
BBISIBIISITH  3aKOHOMEPHOCTH W TNPOTHBOPEYHMS B  paccMaTpPUBACMBIX
(U3UIECKUX SBIICHUSIX;
pa3pabaTbIBaTh INIAH PEIICHHS IPOOJEMBbI ¢ yIETOM aHalM3a HMMEIOLIUXCS
MaTepuaJbHbIX K HEMaTEePHAIbHBIX PECYPCOB,
BHOCHUTH KOPPEKTHBHI B JEATCILHOCTD, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB
IIEJISIM, OICHUBATh PUCKH MOCCACTBUN ICITCIIbHOCTH;
KOOPJIMHHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBHSX  PEajbHOTO,
BHPTYaIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
pa3BHBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HCHHBIX MPOOIIEM.
bBa3oBble ncciaeaoBaTeIbLCKHE IeHCTBUA:
BJIQJICTh HAYYHOH TEPMHHOJIOTHCH, KIIOYEBBIMH TMOHATHSAMH M METOJaMHM
bu3nYeCcKol HayKH;



BJIaJICTh HABBIKAMHU Y4EOHO-MCCIIEIOBATEIBLCKON U MPOSKTHON JEATEIbHOCTH
B 00siact (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB peIIeHUs 3a1ad (U3NYECKOr0 COACPKAHMS, MPUMEHEHHIO Pa3IUYHBIX
METO/IOB TTO3HAHUS;

BIAJETh BHJAMHU JCSITCIBHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEepPIpETAllii, MPEoOpa3OBAaHUI0O W TMPUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYyalHUsAX, B TOM YKCJIE TIPU CO3aHUHU YIEOHBIX MPOEKTOB B 001aCTU (PU3UKH;

BBISIBIISITh [IPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJM3MpOBaTh 3ajauvy,
BBIJIBUTaTh THUMOTE3Yy €€ pEelICHUs, HaXOIUTh apryMEHTHI /IS J0Ka3aTebCTBa
CBOMX YTBEP)KJEHUI, 3aaBaTh MapaMeTPbl K KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TOJYYEHHBIE B XOJ€ pEHICHHWS 3aJaud  pPe3yibTarThl,
KPUTHYECKU OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (opMymupoBaTh COOCTBCHHBIE 3aladd B 00pa30BaTEIbHOU
JESITEILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PUUKH;

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHUBATh TPUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HAHUS 1O (U3MKE B TPAKTHICCKYIO 00JIacTh
KHU3HEICITCITHHOCTH,

YMETh UHTETPUPOBATh 3HAHUSI U3 Pa3HbIX IPEAMETHBIX 00acTel;

BBIJIBUT'aTh HOBBIE UJEH, NIPEAJIaraTb OPUTHHAIbHBIE MOAXO0/IbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLIUE aJIbTEPHATUBHBIE PEILICHUSI.

Pabora ¢ undgopmanueit:

BJIaJI€Th HABBIKAMM IOJIY4E€HUs HH(pOpMaLUU (PU3MUECKOTO COAEPKaHUS M3
UCTOYHUKOB pAa3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYLIECTBIISATh IIOWCK, AaHAaJM3,
CUCTEMAaTH3aLMI0 M MHTEPIPETAalni0 MH(OPMAallMU Ppa3IMYHbIX BUIOB U (popm
IpEeICTaBICHNUS;

OLIEHUBATh JIOCTOBEPHOCTh HH(OpMALUY;

UCTONb30BaTh  CpPEICTBa HMH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUH B PELIEHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ coOmofieHHeM TpeOOBaHUM HPrOHOMMKH, TEXHUKH O€30M1acHOCTH,
TUTUMEHBl, pecypcocOepekeHus, IMpaBOBBIX M  3TUYECKUX HOpPM, HOPM
nH(OPMAIIMOHHON 06€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COAEpKAHUS B pa3IMUYHBIX QopmaTtax ¢
y4€TOM Ha3Ha4yeHHs MH()OPMALUU U LIEJIeBOM ayAUTOPUHU, BbIOUpas ONTHUMAJIbHYIO
Gopmy npeCTaBICHNUS U BU3YyaTU3alHUH.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUA:
OCYIIECTBIISITh  OOLIEHHE HAa ypoKax (U3MKK U BO BHE-YpPOUHOU
NEeATEIIbHOCTH;



pacno3HaBaTh MPEANOCBUIKA  KOH(QJIUKTHBIX CUTyallUd W  CMSAr4arh
KOH(DJIUKTBI;

pa3BEPHYTO U JOTMYHO M3JIAraTh CBOIO TOYKY 3PEHHUSA C HCIIOIb30BAHUEM
SI3BIKOBBIX CPEJICTB,;

IIOHUMAaTh U MCIIOJIb30BATh IPEUMYIIECTBA KOMAHAHON U WHIAUBHUIYAJIbHOU
paboTHI;

BbIOMpATh TEMATUKy W METOAbl COBMECTHBIX ACHCTBUH € Yy4€TOM OOIIMX
MHTEPECOB ¥ BO3MOXKHOCTEH KaKJI0I0 WIeHa KOJIJIEKTUBA,

IIPUHUMATh  LE€IM  COBMECTHOM  JEITEIbHOCTH, OpPraHu30BBIBATH U
KOOPAMHUPOBATh JEUCTBUS 10 €€ JOCTHIKEHHIO: COCTaBIATh IUIAH JIEHCTBUH,
pacnpenensaTh poiu ¢ YY4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOU padoTHI,

OLICHMBATh KAauyeCTBO CBOETO BKJIAJAa M KaXIO0I'0 y4aCTHUKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTBI, OLIEHUMBATh HJEU C TO3ULUU HOBU3HHBI,
OPUTMHAJIBLHOCTHU, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIATh IMO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYalUAX, MPOSBISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUITUATUBHBIM.

PeryisiTuBHbIC YHUBepPCAJIbHbIEC Y4eOHbIE AeCTBUS
Camoopranuszaunmus:

CaMOCTOSITEIbHO OCYIIECTBIISITh MO3HABATENBHYIO JESTEIBHOCTh B 00JACTH
(GU3MKH W aCTPOHOMHH, BBISBISITh MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIbHO COCTaBISAITh IUIAH PEUICHUS PACUYETHBIX M KayeCTBEHHBIX
3a/1ay, IJIaH BBIIOJHEHUS MPAKTUYECKON pabOoThI ¢ YUETOM MMEIONIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAIIOUTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYALUSIM;

pacmpsTh PAMKH Y4€OHOTO MIPEeIMETa Ha OCHOBE JIMYHBIX MPEIMOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaThH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 34 PELICHUE;

OLICHUBATH MPUOOPETEHHBIH OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHWIO W TPOSBICHHUIO DPYAUIMU B 00JACTH
(U3HUKH, TTOCTOSTHHO TIOBHIIIIATH CBOW 00Pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTP0/1b, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B AESATEIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIAM;

BJIQJ€Th  HABbIKAMHM  TMO3HABaTENbHOM  peJIeKCMM KaKk  OCO3HAHUS
COBEpIIAEMBIX JEHUCTBUA W MBICIUTEIbHBIX MPOLECCOB, HUX pE3yJIbTaTOB U
OCHOBaAHUI;



UCITIONIb30BaTh MPHUEMBI PEIIEKCUH TSI OIICHKH CUTYaIliH, BHIOOpA BEPHOTO
peIIICHNUS,

yMETh OIICHMBATh PUCKH M CBOCBPEMEHHO TNPUHUMATHh PEIICHHUS IO HX
CHI)KCHHIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TPH aHaJu3e pPe3yJIbTaTOB
NeSATEITBHOCTH;

NPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKH U JOCTOWHCTBA,;

NPUHAMAaTh MOTHBBI W apryMEHThl JPYTUX TPU aHAJU3e pPe3yJIbTaTOB
JeSTEITBHOCTH;

NpHU3HABATh CBOE MIPABO U MPABO JIPYTUX Ha ONTHOKH.

B mporecce MOCTHXKEHUS JTUYHOCTHBIX PE3yJbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe NS YpOBHS CpeaHero oOmero oOpa3oBaHHUS Yy OOYyYaroIIHXCs
COBEPIICHCTBYETCS AMOITMOHAJIbHBIN WHTEIICKT, MIPEAMOIararonui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIIOYAIOIIETO CIIOCOOHOCTh MIOHUMATh CBOE IMOIIMOHAIILHOE
COCTOSTHUE, BUJICTh HAIPABICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHON Cephl,
OBITH YBEPEHHBIM B ce0e;

caMOperyJIMpOBaHMs, BKIIIOYAIOIIET0 CAaMOKOHTPOJb, YMCHUE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIIOBEJIEHHE, CIOCOOHOCTh aJanTUPOBAThCA K
AMOIIMOHATLHBIM U3MEHEHUSIM U TIPOSIBIISIT THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIOYAIOLIEH CTPEMJICHUE K JOCTHKEHHUIO LU U
ycrexy, ONTHUMHU3M, WHUIIMATUBHOCTh, YMEHHE [I€WCTBOBAaTh HUCXOMAS U3 CBOMX
BO3MOXXHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh YMOIIMOHATILHOE COCTOSIHUE
IPYTUX, YYUTBIBATH €r0 TMPU OCYIIECTBICHUH OOIIECHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO M CONEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIIOYAIOIUX CIIOCOOHOCTD BHICTPAUBATH OTHOIICHUS
C APYTUMU JIOJbMH, 3a00TUTHCS, TIPOSBIATH HHTEPEC U pa3peniaTh KOHPIUKTHI.

INPEIMETHBIE PE3YJIBTATHI

K xonmy oOydenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y 00 yUAIOIUXCS YMECHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpPax Pojb U MecTo (pU3uku B (PopMUpPOBAHUU
COBPEMEHHOM HAy4HOM KApPTHUHBI MUpPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHM, B TPAKTUYECKOU NEATEILHOCTH JIOAEH;

YUUTBIBATh TPAHUIIBI TMPUMEHEHUSI U3YYEHHBIX (DU3UUECKUX MOJETEH:
MartepuasabHas TOYKa, UHEpLHalibHAsl CUCTeMa OTCU€Ta, a0COIIOTHO TBEPAOE TEJIO,
WJICAUIBHBIN a3, MOAEIN CTPOCHHS Ta30B, KUJIKOCTEW M TBEPIBIX TEJ, TOYCUHBIN
AJIEKTPUYECKUI 3apsig pu pelieHun bu3nuecKux 3a7a4;



pacrno3HaBaTh (Pu3MUecKue sIBICHUS (MPOLECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KHUHETUUYECKON TEOPUU CTPOCHHUS BEIIECTBA U
ANEKTPOJAVMHAMUKHU.  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIDKEHHE, CBOOOJHOE MaJCHUE TeJ, JABWKEHUE 10 OKPYKHOCTH, HWHEPIUs,
B3auMojiericTBue Ten, Auddy3usa, OpOyHOBCKOE NBUKEHUE, CTPOCHHUE >KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHUE 00bEMaA TeJ MpH HarpeBaHuK (OXJIaXKICHUH), TCIIOBOE
paBHOBecHE, HCHapeHHe, KOHJCHcalus, IUIaBJICHHE, KPUCTaUIM3alus, KHUIICHUE,
BJIQYKHOCTH BO37yXa, MOBBIIICHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyne, CBsS3b MEXIy IapaMeTpaMH COCTOSIHHMS Ta3a B  HM30Mpolieccax,
ANICKTPHU3ALIMS TEN, B3aUMOJICUCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JIBIXKCHHE, HUCTOJIb3YS (PU3HUECKHE BEITUYUHBI:
KOOp/MHATA, MYTh, MEpPEMEIlIeHHe, CKOPOCTh, YCKOpEHHe, Macca Tena, CHIIa,
UMITYJIC TeJla, KUHETUYeCKasi DHEprus, MOTCHIMAlIbHAs DHEPrusi, MeXaHW4decKas
pabora, MeXaHMYeCKass MOIIHOCTh; IPU OINHUCAHWUU TPABWIBHO TPAKTOBATh
(U3UYECKUI CMBICT HCIOJIb3YEeMbIX BEJIUYMH, WX OOO3HAYCHHUS U CIUHUIBI,
HAXOJUThb (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C JIPYTUMH
BEJTUYMHAMU,

ONMKCHIBATh M3YYCHHBIC TEIJIOBBIC CBOWCTBA TEJI U TEIJIOBBIC SIBJICHMUS,
UCTIONB3Ys (U3MUECKHE BEJWYMHBI: JaBJICHWE Tas3a, TeMIlepaTypa, CpemaHss
KMHETHUYECKAs] YHEPrUs XaOTHYECKOrO JIBMKEHUS MOJIEKYJ, CpeIHEKBaJgpaTUUHAs
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAs JHEprusi, padora rasa,
KO3 (UIIMEHT TMOJEe3HOr0 JIEWCTBUS TEIJIOBOTO JBUTATENsA; MPU OMHCAHUU
NPaBWIBHO TPAaKTOBATh (U3MUECKHN CMBICI HCIOJb3yEeMbIX BEJIUYWH, UX
0003HAYEHUS W EIUHUIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIIME JAHHYIO
(GU3MUECKYIO0 BETUYUHY C IPYTUMU BEJIUYHHAM;

OINKCHIBATh U3YUEHHBIE JIEKTPUUECKUE CBOMCTBA BEUIECTBA U JIEKTPUUECKUE
siBJICHHS (TIPOIIECCHI), UCTIONB3YS (PU3MUCCKUE BEJIMUMHBI: DJICKTPUUYCCKUI 3apsil,
ANEKTPUYECKOE MOJIe, HANPSHKEHHOCTD MOJIs, MOTEHIMAN, Pa3HOCTh MOTEHIUAJIOB,;
Py ONMHCAaHWUU TPABWIBHO TPAKTOBATh (PU3UYECKUA CMBICT HCIIOIb3YeMbIX
BEIIMYMH, WX OO0O3HAYCHHUS W EIUHUIIBI; YKa3bIBaTh (OPMYIBI, CBSI3bIBAIOIINE
JTaHHYIO0 (PU3NYECKYIO BEJIMYUHY C IPYTUMHU BEIIMIYUHAMU;

aHAM3UPOBATHh (PU3MUYECKHE TPOIECCHI M SIBJICHUS, UCIONB3ysd (U3HUECKHE
3aKOHBI U MPUHIUIBI: 3aK0H BcemupHoro tarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpPAaHEHHUSI MEXAaHUYECKOM OSHEpPruM, 3aKOH COXpPaHEHUsS HMIIYJIbCa,
MPUHLHKIT CYNEPINO3UIUU CUJI, MNPUHIMI PABHONPABUS HMHEPLUHAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0O TEOPHUI0 CTPOEHUS BEIECTBA, T'a30BbIE
3aKOHBI, CBA3b CPEHEN KMHETMYECKON SHEPruu TEIIOBOTO JIBXKEHUSI MOJIEKYJ C
a0COJIIOTHOW TEMIEPATypOil, MEPBBIM 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHEHHS
ANEKTPUYECKOro 3apsifa, 3akoH KynoHa, mOpu 3TOM pa3ivyarh CIOBECHYIO



GOpMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKCHUE M YCIOBUS (TPaHUIIBI,
00J1acTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIUIBI  JCHCTBUS  MAIlMH, MPHOOPOB W
TEXHUYECKUX YCTPOMCTB, pa3ziuyaTh YCJIOBHUSI UX OE30MACHOT'0 HMCIIOJIb30BAaHUS B
MMOBCEIHCBHOM >KHU3HU;

BBITIOJHATE JKCHEPUMEHTBHI 110 HCCJICIOBAHMIO (PU3UYCCKUX SBICHUN W
MIPOIIECCOB C HCIIONIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HM3MEPCHHM, TPU ITOM
dopmyaupoBaTh TpodieMy/3agady W THIOTE3y Y4eOHOro SKCICPUMEHTA,
coOupaTh YCTaHOBKY W3 TNPEIJIOKEHHOTO OO0OpYIOBaHUS, MPOBOAUTH OMBIT M
(bopMyITHPOBATH BEIBOIBI;

OCYILIECTBIIATH MPSMBIE U KOCBEHHBIC M3MEpPEHUS (DU3UYCCKUX BEIUYUH, TIPH
STOM BBIOMpATh ONTHMAJIBHBIA CIIOCO0 M3MEPECHHSI M HMCIOJb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TIOTPEITHOCTEH H3MEPCHUIA;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (OHU3UYCCKUMU  BEIMYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPCHHUH, TPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCHpPOBATh PE3YJIBTATHl TOJYYCHHOW 3aBUCHUMOCTH (PU3NYSCKUX BCIMYUH B
BUJIe TAOJUIT U TpadUKOB, JIeJIaTh BBIBOBI 110 PE3yJIbTaTaM HCCIICIOBAHHS,

coOo1aTh mpaBuiIa 0€30MacHOro TpyAa MPH MPOBEJACHUU HCCISAOBAaHUN B
pamMkax y4eOHOro OJKCIIEpPUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW M MPOEKTHOM
JESTETbHOCTH C HMCIOJB30BAaHUEM H3MEPUTEIbHBIX YCTPOWUCTB M J1AOOPATOPHOTO
000pyI0BaHMUS;

pematb pacu€THhIE 3a7aud C SBHO 3aJlaHHOM (PU3MYECKOW MOJIEINbIo,
UCTIONB3YS (PU3MYECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3aJa4H
BBIOMPATh (HU3UUYECKYIO MOJCHb, BBIACIATh (DU3NUECKUE BEIUYUHBI M (HOPMYIJIBI,
HEOOXOaUMBbIE NJisi €€ pelIeHHs], MPOBOJUTh PACUEThl U OICHUBATh PEATHLHOCTD
MOJIYYEHHOTO 3HA4YCHUS (PU3NUYECKON BETMYNHBL;

peliaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATD JIOTUYECKU HETIPOTUBOPEUUBYIO
IEMOYKY PACCYKICHHA C OMOpONl Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue SIBJICHNUS,

UCIIONB30BATh npu  pelieHud  y4eOHBIX  3a7a4y  COBPEMEHHbBIC
MH(OPMAIIOHHBIE TEXHOJOTHUHU JIJISl TIOUCKA, CTPYKTYpUPOBAHUS, HHTEPIIPETAINH
U TIpEeCTaBICHUST Y4eOHON M HAy4yHO-TIOMYJISIPHOW MH(OpMAIIUU, MOTYYCHHOU U3
Pa3IMYHBIX HICTOYHUKOB, KPUTHIECKU aHATM3UPOBATH MOTydaeMyIo HH(OpMAIIo;

IPUBOJIUTH MPUMEPHI BKJIaa POCCUUCKHUX U 3aPyOCKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS MO (PU3WKE B TOBCEIHEBHOW KU3HU
JUTsl o0ecriedeHusi Oe30MacHOCTH TIPH OOpaIIeHUH ¢ IPUOOpaMH M TEXHUICCKUMH



YCTPOUCTBAMHU, JJII COXPAHEHUS 3/I0POBBSI M COOJIIOJCHUS HOPM DKOJOTHYECKOTO
MOBEJACHUS B OKPYXKAIOIIEH CPELE;

pabotaTb B TpyNme C BBINOJHEHUEM PA3IMUYHBIX COLUAIBLHBIX POJIEH,
IJIAaHUPOBaTh pal0OTy TPYIIbI, pPalMOHAIBLHO paCIpeesiTh OO0SI3aHHOCTH U
IJIAHUPOBATh JCSATEILHOCTh B HECTAHJAPTHBIX CUTYaIlUAX, aJeKBAaTHO OIICHUBATH
BKJIQJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIBI B PEIIEHUE paccCMaTpruBaeMoOi poOIeMBl.

K xonmy oOyuenuss B 11 kJiiacce mpeAMEeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CHOPMUPOBAHHOCTh y 00 yUaAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPax POjb U MecTo (u3uku B (PopMUpOBaHUU
COBPEMEHHON HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOU NESITEIBHOCTU JIOJEH, IEJIOCTHOCTh M €JIMHCTBO
bu3uYeCKON KapTUHBI MUPA,;

YUUTBIBATh TPAHUIBI TMPUMEHEHUS M3YUYCHHBIX (DU3UYECKUX MOJIETCH:
TOYCUHBINA DJIEKTPUUYECKUHN 3apsl, Tyd CBETa, TOYCYHBIN MCTOUHHK CBETA, sICpHAs
MOJIEJIb aTOMa, HYKJIOHHAsh MOJeNib aTOMHOTO sipa NpPH pelieHUH (PU3HUECKUX
3azay;

pacro3HaBaTh (PuU3MUECKUE SBICHUS (MPOIECChl) U OOBICHATH MX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKH ¥ KBAaHTOBOW (PM3HUKHU: dJIEKTpUUECKas MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE IEHCTBUS TOKA, B3aMMOJCHCTBHE
MarHuTOB, JJIGKTPOMAarHUTHAs WHAYKIHS, JeHCTBUE MAarHUTHOTO TIOJIsI Ha
POBOJHUK C TOKOM M ABWXKYIIMICS 3apsll, AJIIEKTPOMATHUTHBIE KOJICOAHUS U
BOJIHBI, TPSAMOJUHEHHOE pPACIpOCTpaHEHHE CBETa, OTPaKE€HHE, MpeIOoMIICHNUE,
uHTepdepenius, AUGpakus W MOISIpU3aIMsd  CBETa, JUCIEPCHS  CBETAa,
dorovnexrpuueckuii 3¢ dext (hoTorddexT), cBeToBOE AaBICHUE, BO3SHUKHOBCHHE
JUHENYATOro CIEeKTpa aroMa BOAOPOJA, €CTECTBEHHAas M MCKYCCTBEHHAs

PaIMOaKTUBHOCTb;
ONUCHIBATh M3Y4YCHHBIC CBOMCTBA BeIIeCTBA (DJIEKTPHUCCKUE, MAarHUTHBIC,
ONTHUYECKUE,  AJIEKTPUYECKYIO  MPOBOAMMOCTh  PA3IUYHBIX  Cpel) W

DJICKTPOMATHUTHBIC SBJIICHUS (TPOIECCHI), HCIONB3ysl (PU3NUCCKHEC BEITUYHHBIL:
AJIEKTPUYECKUM 3apsi, CUJla TOKA, JJIEKTPUUYECKOE HAIPSIKEHUE, JJIEKTPUUYECKOE
COMPOTHUBIIEHUE, PA3HOCTh MOTEHIMATIOB, AIEKTPOABUXKYILAS cuiia, padoTa TOKa,
WHIYKUHAST MarHUTHOTO mojisi, cuia Awmmnepa, cuwia JlopeHna, MHAYKTUBHOCTD
KaTYyIIKH, SHEPrUsl JIEKTPUYECKOr0O M MATHUTHOTO IIOJIEW, MEPUOJ M 4YacToTa
KojeOaHWii B KoJeOATeNIbHOM KOHTYpE, 3aps] W CHiIa TOKa B Ipolecce
FapMOHMYECKUX DJIEKTPOMATHUTHBIX KoOjJeOaHuM, (POKYCHOE pacCTOSHHE U
ONTUYECKAas CWia JIMH3bI, MPU OINKUCAHUU MPABWIBHO TPAKTOBAaTh (HU3NUECKUUI
CMBICI HCIOJIb3YEMBIX BEJIMYMH, WX OO0O3HAYEHUS U €JAUHUIbI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEIMYMHY C JAPYTrUMU
BEJIMYNHAMU;



ONKCHIBATh M3YYEHHbIE KBAHTOBbIE SBJIECHUA M MPOLECCH], HCHOIb3Ys
(u3nuecKre BEIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M
4acToTa CBETa, SHEPIUusl U UMIYJbC (OTOHA, EPHO MOoJypacnaja, SHEPrus CBsI3U
aATOMHBIX SiZIep, IpPU ONUCAHUU TPABWIBHO TPAKTOBATh (PU3UYECKUI CMBICI
WCIIONB3YEMbIX BEJIUYUH, WX OOO3HAYECHUS U EIUHMIIBI, YKa3bIBaTh (HOPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEJIMYMHY C JIPYTUMU BEIUYHHAMH,
BBIYUCIISITh 3HAaUCHUE (DU3NUECKON BEJIMUMHBL;

aHAIM3UPOBATH (PU3MYECKHE MPOLIECCHl M SIBJICHUS, UCIOJIBb3YS (PU3NYECKUE
3aKOHBI U MPUHLHUIBL: 3aKOH OMa, 3aKOHBI MOCJEA0BATEILHOTO U MapalieIbHOTO
COEJIMHEHHUS MPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3aKOH 3JIE€KTPOMarHUTHOM
UHAYKIMH, 3aKOH MPSMOJUHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHHs CBETa, ypaBHEHHE ODiHIITeWHAa st PorodddekTa,
3aKOH COXpPAaHEHMs HHEPruH, 3aKOH COXpPAHEHUs HMMIYJbCa, 3aKOH COXPAaHECHHS
AIEKTPUYECKOTO 3aps/ia, 3aKOH COXpaHEHUs MAacCOBOr0 4ucia, moctyiaatel bopa,
3aKOH PaJIMOAKTUBHOI'O pacmaja, Mpu 3TOM pa3inyaTh CJIOBECHYIO (hOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKEHHWE U YCJOBHUS (TpaHMIlbl, 00JIACTH)
IPUMEHUMOCTH;

OIpEAENATh HAMpPABICHUE BEKTOPA MHAYKIIMM MArHUTHOTO IOJIsI TPOBOAHUKA
C TOKOM, cuJjibl AMmnepa u cuibl JIopeHna;

CTPOUTh M OIKMCHIBATh H300pa)KE€HHE, CO3/1aBaeMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JINH30M;

BBIMIOJHATh AKCIEPUMEHTHI IO MCCIEIOBAHUIO (U3UYECKUX SBICHUNH U
IPOLIECCOB C HCIIONB30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEpPEHUMN: MPHU 3TOM
bopmyaupoBaTh mpodieMy/3amady W THIOTE3y Y4eOHOro SKCIEPHUMEHTA,
coOupaTh YCTaHOBKY U3 TNPEIJIOKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OMBIT U
(dbopMynHpOBaTH BEIBOBI;

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (DU3UUYECKUX BEIMYUH, TIPH
TOM BBIOWpATh ONTHUMAJIBHBIA CIIOCOO W3MEPEHHsS] M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHN;

UCCIIEJIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAHHEM
NpSMBIX HM3MEPEHHH: TMPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCUPOBATH
PE3yNbTATHl MOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIUYWH B BHJIIEC TAOIUI H
rpaduKoB, IeIaTh BBIBOJIBI TIO PE3YNIbTaTaM MCCIIEIOBAHUS;

coOmoaTe mpaBuia 0€30MacHOro TpyAa MPU MPOBEICHUU HCCIEAOBAHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-MCCIEeIOBAaTEIbCKOW M TMPOEKTHOM
JEATEILHOCTH C HWCIOJb30BAHHEM H3MEPUTENbHBIX YCTPOWCTB U J1aOOPaTOPHOTO
000pyI0BaHHUS;

pemiath pacu€THbIE 3a/laud C SIBHO 3aJaHHOM (uU3MuUecKoil MOAEINbIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI U TPUHIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/1a4uu



BBIOMpATh (PU3UYECKYIO MOJENb, BBIACHATh (U3HUECKUE BEIMYHMHBI U (POPMYJIBI,
HEOOXOUMbIE i1 €€ pelleHusl, MPOBOJUTh Pacy€Tbl M OLEHUBATH PEATLHOCTD
MOJIYYEHHOT'O 3HAYEeHUS (PU3NYECKON BETMUMHBL;

pelaTh KaYeCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LENOYKY PAaCCY)KJAEHHM C OINOpOM HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzuYecKue sIBJICHNUS,

UCIIONB30BaTh  NpPU  pEIIeHHH  y4eOHBIX  3a7a4y  COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMU
U TpEeJICTAaBICHUs Yy4eOHOW M HAy4HO-TOMYJISAPHON MH(GOPMAIK, MTOJIYYEHHON U3
pa3IMYHbIX UICTOYHUKOB, KPUTHUECKU aHAM3UPOBAThH MOJTydaeMylo HH(OpMaIHIo;

OOBSICHATh MPUHUUIIBI JEHUCTBUS MAIIUH, TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBHUS UX O€30MAaCHOr0 MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHME HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIONIb30BAaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOW >KU3HU
U1t obecrieyeHusi 6e30MacHOCTH MpHU O0pallleHUH ¢ NPUOOpaMU U TEXHUYECKUMHU
YCTpPONCTBaMHU, Il COXPAHEHHUS 370pOBbsl U COOJIOAEHHUSI HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKpPY’KalollEel cpee;

paborate B TIpyHIe€ C BBIIOJHEHHEM PpA3IMUYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TpyNNbl, pPAlMOHAIBHO pacCHpenesaTh OOA3aHHOCTH U
IUITAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJIeKBATHO OLICHMBATH
BKJIa/l Ka)KJOr0 U3 YYaCTHUKOB TPYIIIEl B PELUICHHE PACCMATPUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo yacoB JlesiTeJIbHOCTH
DJIeKTPOHHbIE
Ne| HaumenoBanue (uadpoBbIE) yuuTes-
n/ | pasneios u Tem OcHoBHOE coep:kaHue Bcero Kontpoaensie IlpakTadeckue o0pa3oBaTejibHbIE fpeAMeTHmia ¢
1 NporpamMmal paﬁoTH paﬁo'n,[ pecypebi yuyeToM paﬁoqeu
NporpaMmbIl
BOCIIMTAHUS
Paznen 1. ®DUBUKA U METO/IbIl HAYYHOTI'O ITIO3HAHUA
®du3nka — HayKa 0 IPUPOJE. 2 bubmmnoreka HOK |Oco3naBaTh
1.1|®usuka u MeTo bl HayuHble METOIBI TIO3HAHUS https://m.edsoo.ru/7f4l |enquacTBO 1
HAay4YHOTO MO3HAHUSA |OKPYXKAIOIIET0 MHUPA. bf72 IIEJIOCTHOCTh
Ponb skcniepuMenTa u Teopun OKPYXKAIOIIET0

B MPOIECCE TTO3HAHUS MTPUPO/IBI.
DKCHEepUMEHT B (PU3UKE.
MopenupoBanue GpU3NIECKUX
SBJICHUW U MPOIIECCOB.
Hayunsie

runorte3bl. Du3nyecKue 3aKOHBI
u Teopun. ['panuiisi
IPUMEHUMOCTH

¢uznueckux 3akoHOB. [IpuHIMI
cooTBeTcTBUsA. POk 1 MecTo
(bu3ukn B GOpMHUPOBAHUHU
COBPEMEHHOU

HAyYHOU KapTHUHBI MUDA,

B [IPAKTUYECKOMN AESITeTbHOCTU
moaei

MHpPa, BO3MOXHOCTh
€ro M03HaBaCMOCTH
1 00BSICHIMOCTH Ha
OCHOBE
JIOCTH)KCHUH HAaYKH.
Xapaktepru3oBaTh
METOIbI
(bU3HYEeCKO HAYKH
(HabmronieHue,
CpaBHCHHE,
IKCIIEPUMEHT,
HU3MEPCHHE) U UX
POJIb B IO3HAHUH
MIPUPO/IBI.

Ponb
OTEUYECTBEHHBIX
YVUEHBIX B
CTaHOBJICHUU HAYKU
bU3UKH.

Paznea 2. MEXAHUKA




2.1

Kunematuka

MexaHn4eckoe JIBUKEHHUE.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JBUKCHHUS.
Cucrema orcuéra. TpaekTopus.
[Iepememenue, CKOpOCTh
(cpenHsst CKOPOCTh, MTHOBEHHAs
CKOPOCTh) U

YCKOPEHHE MaTepUAIbHOMN
TOYKH, UX MPOEKIIUU HA OCH
cucteMbl koopauHat. CioxkeHue
MEePEMENIEHUN U CIIOKEHHUE
CKOpPOCTEH.

PaBHOMeEpHOE 1
PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBU)KEHHUE.
I'paduku 3aBUCHUMOCTH
KOOPAMHAT, CKOPOCTH,
YCKOPEHHUS, IyTU U
MepeMeNIeHUs MaTepUaIbHON
TOYKH OT BpeMeHUu. CBOOOIHOE
najieHue. Y CKOpeHue
CBOOOJHOTO MAJCHHUS.
KpuBonuHneiitHoe ABUXKEHHUE.
JIBr>xeHHne MaTepuaIbHOU
TOYKH IO OKPY>KHOCTH C
MOCTOSIHHOM 110 MOJLYIIIO
CKOPOCTBIO. YTIIOBas
CKOPOCTb, TMHEWHAsE CKOPOCTb.
[Tepron u yacTora oOpaleHusl.
LenTpocTpemurenbHoe
yckopenue. TexHuueckue
YCTPOMCTBA U MPAKTHUUECKOE
MIPUMEHEHHE: CITUIOMETP,
JIBUKEHHE CHAPSJIOB,

buobmuoreka IIOK
https://m.edsoo.ru/7f41
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Ucnonb3oBars
3HaHUS O
MEXaHUYECKUX
SIBJICHUSX B
MOBCEHEBHOM
JKU3HH TSI
obecrieueHus
0€30MacHOCTH MPU
oOpaileHuu ¢
npudopamu u
TEXHHYECKUMU
YCTpOMCTBaMHU, ISt
COXpaHEHUs
3I0POBBSA U
COOJTIOICHUST HOPM
HKOJIOTMYECKOT0
MOBE/ICHUS B
OKpYy>Karoleu
cpene.Camocrosren
BHO TJIAHUPOBATH U
MIPOBOJUTD
buznveckue
HKCIEPUMEHTHI




LICTIHBIC U PEMEHHBIE IIepeadn

2.2

JnHamuka

[IpuHLIHAII OTHOCUTENBHOCTH
lNanmnes. IlepBbii 3aK0H
Herorona. Muepunanbubie
cucreMsbl orcuéra. Macca rena.
Cuna. IlpuHuun cynepno3uuuu
cui. Bropoii 3akon Herotona
JUISl MATEPHAIBHOM TOUYKHU.
Tpernii 3akoH HeroToHA

JUIS. MaT€pHalIbHbIX TOYEK.
3aKOH BCEMHUPHOTO TATOTEHHUSL.
Cuna tsxectu. [lepBas
KOoCMHUYecKasi ckopocTh. Cuiia
ynpyroctd. 3akoH ['yka.

Bec Tena. Tpenue. Bujpl
TpeHus (MOKOsI, CKOJIBKEHUS,
kadenus ). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHust
CKOJIbJKCHUS U CHJIA

TpeHus nokos. KoshdunmeHt
TpeHust. Crila CONPOTUBIICHUS
IIPY JBKCHHUHM TENA B
KUAKOCTH WM rase.
[ToctynarensHoe u
BpalllaTeIbHOE ABHKECHUE
abCOJIFOTHO TBEPJOTO

Tena. MOMEHT CUIIbL
OTHOCHUTEIIBHO OCHU

BpaiueHus. [lnedo cumsl.
Ycnosus paBHOBECHS TBEPIOTO
Tena. TeXHUYeckue yCcTpoucTBa
Y IPAKTUYECKOE IIPUMEHEHHE:
MOAILMITHUKY, IBWKEHUE
UCKYCCTBEHHBIX CIIYTHHKOB

buobmuoreka IIOK

https://m.edsoo.ru/7f41
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Ucnonb3oBars
3HAHUS O
MEXaHUYECKUX
SIBJICHUSX B
MMOBCEHEBHOM
KU3HU I
obecreueHus
0€30MMacHOCTH MPU
oOpalleHuu ¢
npubopamu u
TEXHHYECKUMU
YCTpOMCTBaMHU, ISt
COXpaHEHUs
3I0pPOBbS U
COOJTIOICHUSI HOPM
HKOJIOTMYECKOT0
MOBE/ICHUS B
OKpYy>Karoleu
cpene.




2.3|3akoHBI coXpaHeHHus |MMIynbc MaTepHabHOM TOYKU 6 bubmuorexka JOK |HMcmonp30Barh
B MEXaHHKE (Tema), CHCTEMBI MaTePHATBHBIX https://m.eds00.ru/7f41 |3Hanust 0 TEMIOBBIX
TOuYeK. VIMITysIbC CHITBI 1 bfr2 SIBJICHUSX B
MU3MEHEHHE UMITYJIbCa Tea. MIOBCETHEBHOM
3aK0H COXpaHEHUS JKA3HU IS
umnyibca. PeaktuBHoe obecrieyeHust
nBkenue. Pabota cuibl. 0€30TaCHOCTH TPHU
MOIIIHOCTb CHJIBL. o0palieHuu ¢
Kunernueckas sHeprus npubopamu u
MaTepuaabHOM TOUKU. TeopeMa TEXHUYECKUMU
00 M3MEHEHUU KHHETUYECKOU YCTpOWCTBaMHU, IS
sHepruu. [loTeHnmanpHas COXpaHEeHHS
sHeprus. [loreHnmanpHas 3JI0OPOBBS U
SHEPTHUSI YIPYTO COOJTIOICHUST HOPM
neGopMHPOBaHHON TIPY)KUHBI. HKOJIOTUIECKOTO
[loTennmanpHas 3HEeprus Tena MOBE/ICHUS B
BOJIM3H MMOBEPXHOCTH 3E€MJIH. OKpYy>Karoleu
TloTennmansHEIE 1 cpene.
HenoTeHLIUaIbHbIe CHIIbI. CBS3b
paboThl HEMTOTEHIIMATIBHBIX CHUJT
C U3MEHEHHEM MEXaHHYeCKON
SHEPTUU CHUCTEMBI Tell. 3aKOH
COXPAaHEHHUS MEXaHUYECKON
SHEpruu. YIpyrue u Heyrnpyrue
CTOJIKHOBEHHUSI.
Texuuyeckue yCcTpOHCTBA U
MPaKTHYECKOEe IPUMEHEHHE:
BOJIOMET, KONEP, NIPYKUHHBII
IHUCTOJIET, IBM)KEHUE PaKeT
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMHAMHUKA
3.1|OcHOBEBI OCHOBHBIE TTOJIOKEHMS 9 bubmuoreka IIOK |Mcnonp30Barh
MOJIEK yJISPHO- MOJIEKYJIIPHO-KHUHETHYECKOM https://m.eds00.ru/7f41 |3nanus 0 TEMIOBBIX
KHMHETHYECKOM TEOPHUH U UX OIBITHOE bf72 SIBIICHUSIX B
TEOpUHU 000CHOBaHHE. MIOBCETHEBHOM




bpoyHOBCKOE nBUXKEHHE.
Huddysus. Xapaxrep
JBUKEHUS U B3aUMOICHCTBUSA
YaCTHI] BEIECTRA.

Mogenu cTpoeHus ras3os,
KUJKOCTEN U TBEPABIX TEI U
00BSICHEHHE CBOMCTB BEIIECTBA
Ha OCHOBE ATUX MOJECIIEH.
Macca u pa3mepsl MOJIEKYJI.
KonunuecTBo BemiecTna.
[Toctrostnaas ABoraapo.
TermmoBoe paBHOBECHE.
Temmepatypa u e€ uamMepeHue.
[IIxana remneparyp Llenscus.
Monenp naeaTLHOTO Tas3a.
OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KMHETHYECKOM
TEOPHUH UIECATBHOTO ra3a.
AOcoroTHas TeMIiepaTypa Kak
Mepa cpelHe KHHETUYECKOM
SHEPIUH TEIUIOBOTO JBUKEHUS
yactul rasza. [llkana
temnepatyp KenbBuHa.
I'a3oBbI€ 3aKOHBI. YpaBHEHUE
MenneneeBa—Kianeiipona.
3akoH JlanbToHa. M3omporiiecchl
B UJICAJIbHOM T'a3e C
MOCTOSTHHBIM KOJINYECTBOM
BemiectBa. [ padpuyeckoe
MPEICTAaBICHHE U30TIPOLIECCOB:
U30TepMa, U30X0pa, n3o00apa.
TexHuueckue ycTpoiucTsa u
MPaKTUYECKOE MPUMEHEHHUE:
TEPMOMETp, bapoMeTp

KU3HU JUTS
obecrnieueHus
0€30MacCHOCTH IIPU
oOpaileHuu ¢
npudopamu u
TEXHUYECKUMHU
YCTpOMCTBaMHU, JUIst
COXpaHEHHSI
3JI0POBBS U
COOI0ICHUSI HOPM
HKOJIOTMYECKOT0
MIOBEJICHHS B
OKpYy>Karoleu
cpene.




3.2

OCHOBBI
TEPMOIMHAMHUKH

TepmoanHaMuyeckas CucTeMa.
BuyrpenHss sHeprus
TEPMOIMHAMHYECKON CHCTEMBbI
U CIIOCOOBI €€ N3MEHEHHS.
KonudecTBo TemoTs u paboTa.
Bnyrpennss sHeprus
0JIHOATOMHOTO HJICAJIbHOTO
rasza. Buasl Tennonepenaun:
TEIUIONPOBOJHOCTh, KOHBEKIIHS,
W3JIy4eHHE. Y AelbHas
TEIUIOEMKOCTD BEILIECTBA.
KonnuecTBo TemnoTel npu
Teruionepeaaye.

[TonsiTne 06 anuabatHoM
npouecce. [lepBbril 3aKkoH
TEPMOJUHAMUKH.

[IpumeneHne nepBoro 3aKOHa
TEPMOJAMHAMUKH K
n3onpoueccam. I'paduueckas
UHTEpIIpeTanus paboThl rasa.
BTopoii 3akOH TEpMOAMHAMUKH.
HeobpaTumocts mporieccos

B Ipupojie. TennoBble MalluHBbI.
ITpuHIMITEL

JEHCTBUS TEIIOBBIX MAILUH.
[IpeoOpaszoBanust sHEPrUU

B TEIIOBBIX MallIMHAX.
Koadduuuent nosneznoro
JIEMCTBUS TEIJIOBOM MaIlMHBI.
ukn Kapho u ero

K03 PULIMEHT 10JIe3HOTO
JNEUCTBUS. DKOJIOTHYECKUE
pOoOIEMBbI TETIJIOIHEPTETHUKH.
TexHuueckue ycTpoucTea u

10

buobmuoreka IIOK
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[IpuBoauTH
MIPUMEPBI
SKOJIOTMYCCKUX
IMOCJICICTBUI
paboTHI JBUTATENECH
BHYTPEHHETO
CrOpaHus,
TEIJIOBBIX U
TUAPOIIEKTPOCTAHII
nii. CaMOCTOSTEIIEH
0 TUTAHUPOBATH U
MIPOBOJIUTH
buznueckue
AKCIIEPUMEHTHI.




MPAKTUYECKOE MPUMEHEHHE:
JBUTraTellb BHYTPEHHETO
cropanusi, ObITOBOM
XOJOAWJIBHUK, KOHAUIHOHEP

3.3|ArperaTHbie [Tapoo6pazoBanue u bubmorexa LJOK | XapakrepusoBarhb
COCTOSIHHS BENIECTBA. [ KOHIEHCALIHS. https://m.eds00.ru/7f41 |merompr
@da3oBele nepexoasl |McnapeHue u KAIeHHe. bf72 ¢buznyeckoil HayKu

AOCOI0THAs U OTHOCUTEIbHAS (naOmronenue,
BJIQXKHOCTB BO3/yXa. CpaBHEHHUE,
Haceimennsriit nap. Y aensHast JKCIIEPUMEHT,
TEIUI0Ta MapooOpa30BaHUS. U3MEpEeHHe) U UX
3aBUCHUMOCTh TEMIEPaTyphbl POJIb B IO3HAHUH
KHUIIEHUS OT JIaBJICHUSI. MIPUPOJIBI.
TBépnoe Teno. Ponb
Kpucrannmueckue u OTEYECTBEHHBIX
amop(dHbIe Tena. AHU3OTPOIUS YUEHBIX B
CBOMCTB KpuCTaLioB. Kuakue CTAHOBJICHUU HAYKH
kpuctaibsl. CoBpeMeHHbIE buzuky.
matepuansl. [L1aBnenue u
KpUCTaJIU3anus. Y ieinbHas
TEIUIOTA TUIaBJICHUS.
CyO6mumarust. Y paBHEHHE
TEIUIOBOTO OanaHca.
Texuuyeckue ycTpoOHCTBa U
MPaKTUYECKOe MPUMEHEHHE:
TUTPOMETP U IICUXPOMETP,
KaJIOpPUMETP, TEXHOJIOTHH
MIOJIy4EHUSI COBPEMEHHBIX
MaTepuasgoB, B TOM YUCIE
HaHOMaTepHuaJoB,
Y HAHOTEXHOJIOTUH

Paznen 4. 3JJEKTPOANHAMHUKA

4.1 |OnexTpocTaTuKa DnekTpu3anus Teil. 10 bubmoreka IIOK |Mcnons3oBarh
DJIeKTPUYECKUI https://m.eds00.ru/7f41 |3gagus 06




3apsj. [[Ba BuJa 3neKTpUUECKUX
3apsa0B. [IpoBoHUKY,
JTUDJICKTPUKHU U
MOJYIIPOBOJIHUKH. 3aKOH
COXPAHEHHUS NEKTPUUYECKOTO
3apsga. BzanmoenctBue
3apsnoB. 3akoH Kynona.
To4euHBIN ITEKTPUUECKUI
3apsil. DIEKTPUUECKOE TOJIE.
HanpsoxénHocTb
ANEKTPUYECKOTO MOJIS.
[IpuHIHN cyneprno3unun
3JIEKTpUYECKUX noseH. JInnuu
HaNPsKEHHOCTH
aneKTpudeckoro mosst. Pabora
CHJI DJIEKTPOCTATUYECKOTO
nois. Ilorenmman. PasHocTs
noreHuuanos. [IpoBoanuky n
JTUDIIEKTPUKU B
3EKTPOCTATHYECKOM II0JIE.
Jusnexkrpuueckas
IPOHUIIAEMOCTb.
DnekTpoéMkocTh. Konaencarop.
DIEeKTPOEMKOCTD IJIOCKOTO
KOHJIEHCaTopa. DHeprus
3apsKEHHOTO KOHJIEHCATopa.
TexHuueckue ycTpoiicTBa u
MPaKTUYECKOE TPUMEHEHHUE:
NIEKTPOCKOIL, dIEKTPOMETP,
3JIEKTPOCTaTHYECKas 3aIlUTa,
3a3eMJICHHE AIIEKTPONpUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBII
anmnapar, CTpyWHbIN IIPUHTED

bf72

AJEKTPOMArHUTHBIX
SIBJICHUSIX B
MOBCEHEBHOM
JKU3HH TSI
obecrieueHus
0€30MacCHOCTH IIPU
oOpaileHuu ¢
npubopamu u
TEXHHUYECKUMU
YCTpPOMCTBaMHU, ISt
COXpaHEHUs
3I0POBBSA U
COOJTIOICHUST HOPM
IKOJIOTUYECKOTO
MOBEJICHUS B
OKpYy>Karoleu
cpene.

[IpuBoauTH
MpPUMEpPHI BIUSHUS
AIIEKTPOMArHUTHBIX
W3JIy4YEHUM Ha
KUBBIE OPTaHU3MBI.

4.2

ITocTosAHHEIN

DNEeKTpUYECKU TOK. Y cIoBuUs

12

bubmuoreka IIOK

[IpuBoUTH




BNIEKTPUYECKUN TOK.
Toku B pa3nuyHbIX
cpenax

CymiecTBOBaHUs
AIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuiia Toxka.
[TocTostHHBIN TOK.
Hanpsokenue. 3akon Oma aist
y4dacTKa Lenu. DIEeKTPUIECKOoe
COIIPOTHUBIICHHUE. Y ICTIBHOE
COTIPOTHUBIICHUE BEIIIECTBA.
ITocnenoBarennHOE,
rapajieTIbHOEe, CMEIIAaHHOE
COETMHEHUE MPOBOJHUKOB.
PaGora anexTpuyeckoro Toka.
3akon Jxoyns—Jlenua.
MOIIHOCTD 3JIEKTPUYECKOTO
TOKA. DJIEKTPOBHKYIIAS CHJIa
Y BHYTpEHHEE COMPOTUBJICHHE
HMCTOYHMKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM)
aneKkTpuueckon nenu. Koporkoe
3aMbIKaHHUE.

DneKTpOHHAs IPOBOAUMOCTD
TBEPABIX METAJLIOB.
3aBUCHUMOCTB COIIPOTUBIICHUS
METAJIJIOB OT TeMIIEpaTyphI.
CBepXIpoBOIUMOCTb.
DIEKTPUYECKUN TOK B BAKyyMe.
CBoiiCTBA AIIEKTPOHHBIX
ny4koB. [TomympoBogHUKY.
CoOcTBeHHast ¥ IPUMECHAS
MIPOBOJIUMOCTh
OJynpoBOAHUKOB. CBOKCTBA
p—Nn-nepexona.
[TomympoBOAHUKOBBIE TPUOOPHI.
DNeKTpUYECKU TOK B

https://m.edsoo.ru/7f41
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IIPUMEPHI BINSHUS
AJIEKTPOMarHUTHBIX
W3JIy4CHHI Ha
JKUBbIE OPraHU3MBI.
CaMocCTOATEIBHO
IUIAHUPOBATh U
IIPOBOJMTD
¢duznueckue
AKCHEPUMEHTHI




pacTBOpax U paciiaBax
JJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOITUAIUS. DIIEKTPOJIH3.
DNIEeKTPUYECKUN TOK B raszax.
CamocToATenbHbIN 1
HECAMOCTOSITEIbHBIN pa3psl.
Momnnus. [Tnazma.

TexHuueckue ycTpoucTBa u
MPAKTUYECKOE TIPUMEHEHUE:
amIiepMeTp, BOJIBTMETP,
peocTar, UICTOYHUKHU TOKa,
AJIEKTpOHArpeBaTeIbHbIE
MPUOOPHI,IIIEKTPOOCBETUTETHHBI
€ IpubOopBI, TEPMOMETP
COMPOTHBIICHUS, BAKYYMHBIi
JIOJT, TEPMUCTOPHI U
(hoTope3uCTOpHI,
MOJIYIPOBOIHUKOBBIH 1O,
raJibBaHHKa

Peszepn

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME




TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIIACC
KoauuecTBo yacoB e TeIbHOCTD
DJIeKTPOHHbIE
Ne| HaumeHnoBanue yuuTes-
n/ pa3es10B U TeM o Kontpoasubie | [IpakTnueckue (wpposeIe) NpeAMEeTHUKA C
CHOBHOE CO/IepKaHue Bcero oOpa3oBartejibHbIE .
1 nporpamMmmsl paﬁoTbl paﬁoTbl pecypes yY4e€TOM paﬁoqen
NporpaMmbIl
BOCIUTAHUS
Paznen 1. JIEKTPOJIUHAMUKA
ITocTosTHHBIE MarHUTHI. 11 1 3 Bbubmuoreka IIOK |Mcmosnp3oBars
1.1|MarsauTHOE TIOJIE. B3auMoieiicTBHE MOCTOSHHBIX https://m.edsoo.ru/7f41 \3parus 06
DJIeKTpOMarHuTHasE |MarHuToB. MarHuTHOE TOJIe. c97c AMEKTPOMArHUTHBIX
WHIYKITAS BexkTop MarHUTHON WHIYKITHH. SIBJICHUSX B
[TpunIun cynepno3uiuu MOBCEHEBHOM
MAarHUTHBIX noJjiel. JInaun KU3HU JUIs
MarHuTHOM uHAyKuuu. Kaptuna obecrieueHus

JIMHUI MarHUTHOW MUHAYKLIMHU
1OJISI IOCTOSTHHBIX MarHUTOB.
MarsuTHO€ 10JIe TPOBOJIHUKA C
TokoMm. Kaptuna nuHuit
WHYKIIUM MarHUTHOTO MOJIs
JUIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOTO

KOJIBLIEBOT'O ITPOBOJIHUKA,
KaTYIIKU ¢ TOKOM. OnbIT
Opcrena. Bzaumoerictaue
IIPOBOJIHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYIIb U
HanpasieHue. Cuna Jlopenua,
€€ MOIyNb 1 HalpaBJICHHE.
JIBr>KEeHHE 3apsyKEHHON
YaCTHUIbI B OJTHOPOJTHOM

0€30TacCHOCTH MPHU
oOpaieHuu ¢
npudopaMu 1
TEXHUYECKUMHU
YCTpOWCTBaMHu, st
COXpaHEHUs
310pOBBSA U
cOOIOACHNST HOPM
9KOJIOTUYECKOTO
MOBEJICHUS B
OKpYy>Karoleu
cpene.

[IpuBouTh
MIPUMEPHI BIUSIHUS
ANEKTPOMArHUTHBIX
U3JIy4CHMI Ha




MAarHuTHOM TIOJIE.

PaGora cunbl Jlopena.
SIBneHue AMEKTPOMAarHuTHON
naaykuu. [Iotok BekTopa
MarHUTHOW WHIYKITUH.
DNeKTpOoABMKYIIas CUiia
WHIYKIUU. 3aKOH
3JIEKTPOMAarHUTHOM

nHaykuun Oapanes.

BuxpeBoe anexkrpuieckoe moJe.
DIIEKTPOABMKYIIAS CUJIa
WHIYKIIA B TIPOBOTHUKE,
JBIDKYIIEMCSI TIOCTYTIaTEIbHO B
OJIHOPOJTHOM MarHUTHOM TIOJIE.
[TpaBuno Jlenna.
NuaykTuBHOCTE. SIBIEHUE
CaMOMH/TyKIIUH.
DIIEKTPOABMKYIIIAS

CHJIa CAMOMHIYKIUH.

DHeprus MarHUTHOTO TOJIsS
KaTYILIKA C TOKOM.
DNEeKTPOMarHUTHOE ToJIe.
TexHuueckue ycTpoicTBa u
MIPaKTUYECKOe MPUMEHEHHE:
MMOCTOSIHHBIE MarHUTHI,
ANIEKTPOMATHUTHI,
ANIEKTPOABUTATENb, YCKOPUTEIU
JJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAs TIeYb

JKUBBIC OPraHU3MbI

Pa3nen 2. KOJIEBAHUMS U BOJIHbBI

2.1/ Mexanudeckue u KoneGarenpHas cucrema. Bu6Gnnoreka LIOK  [Ipumenenue
anekTpoMaruuTHeie  |CBOOOIHBIE MEXaHHUYECKUE https://m.eds00.ru/7f41 |tgopueckux pador,
KoJIeOaHus konebanus. apMOHHYECKHE c97c HPaKTUYECKHUX

konebanus. [lepuon, gacroTa, pabor,




amIunTyaa u ¢asa KojaebaHui.
[Ipy>XxMHHBINA MaATHUK.
MaremaTnyecKuii MasiTHUK.
YpaBHEHHE FrapMOHUYECKUX
konebanuil. [IpeBpamienue
SHEPTUU TPU TAPMOHHUECKUX
koJsiebanusix. KonebarenpHbIit
KOHTYp. CBOOOIHBIE
JJIEKTPOMATrHUTHBIC

KoJieOaHus B UJ1€aTbHOM
KoJIeOaTeIbHOM KOHTYDE.
AHanoTus MEXIy
MEXaHHYECKUMU U
AJIEKTPOMArHUTHBIMH
koJsiebanusimMu. Dopmyna
ToMmcoHa. 3akOH COXpaHEHHUs
SHEPrUH B UI€aTbHOM
KoJIeOaTeIbHOM KOHTYDE.
[IpencraBnenue o 3aTyXarMMX
KoJjebaHusax. BeiHyKIeHHbIE
MEXaHUYECKue KoyeOaHusl.
Pe3onanc. BeinyxieHHbIE
AJIEKTPOMArHUTHBIE KOJICOAHNUS.
[TepemeHHbIN TOK.
CuHycouanbHbI IEPEMEHHbBIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMILTUTYTHOE U
JEHCTBYIOLIEE 3HAUEHUE CUJIBI
TOKa U HAMPSHKSHHUSL.
Tpancdopmarop.
[IpousBoacTBo, nepenava u
MOTpeOJIeHNE AIEKTPUIECKON
SHEPTrUU. DKOJOTUYECKUE PUCKU
TIPU MIPOU3BOJICTBE

1a00paTOPHBIX
pabor,
JICMOHCTpALHSI
OTIBITOB B
BUPTYaJIbHBIX
buznuecKux
naboparopusix,
BUPTYaJIbHbBIC
IKCKYPCHH.




AJIEKTPOIHEPIUH.
Kynbprypa ucnosipzoBanus
3JIEKTPOSHEPIUU B
MTOBCEIHEBHOW KU3HU.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHHUE:
3JIEKTPUYECKU 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA,
JIMHUU JIEKTpoIepeaayd

2.2

Mexannueckue u
AJIEKTPOMAarHUTHBIE
BOJIHBI

MexaHu4ecKkre BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CkopocTh pacnpocTpaHEeHUs U
JUTMHA BOJIHBL. [lonepeunbie n
MPOI0IBHBIC BOJIHBI.
Hurepdepentius u nudpakius
MEXaHUYECKUX BOJH. 3BYK.
CxopocTts 3ByKa. [ poMKOCTH
3ByKa. BeicoTa Tona. TeMOp
3ByKa. DJIEKTPOMAarHUTHbIE
BOJIHBL. Y CJIOBUS U3JTy4EHUS
3JIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuenTanus
BekTOpoB E, B, v B
3JIEKTPOMArHUTHOU BOJIHE.
CBoiiCTBA AJIEKTPOMAarHUTHBIX
BOJIH: OTPaXEHHUE,
IpeJIOMJIEHUE, TOJIApU3alKs,
mudpaxius, UHTepdepeHIus.
CKOpOCTh 3IEKTPOMArHUTHBIX
BoJiH. IlIkana
3IEKTPOMAarHUTHBIX BOJIH.
IIpumeHeHue
3EKTPOMAarHUTHBIX

BOJIH B TEXHHKE U OBITY.

Bubnuoreka IIOK
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rJI00aTbHBIC
po0IeMbl,
CTOSIIIINE TIepe]]
YeIIOBEYCCTBOM:
SHEPreTHYCCKHE,
CBIPBEBBIE,
IKOJIOTHYECKHUE, — H
pOJIb PU3UKH B
PELICHUH dTHX
mpooJeM.
[Ipumenenue
WH/IMBUYJIbHBIX U
IPYIIOBBIX
HCCIICIOBaHHM,
KOTOPBIC JIAI0T
oOy4aromumces
BO3MOKHOCTh
nproOpeCTH HaBBIK
CaMOCTOSITEILHOTO
pelieHus
TEOPETUYECKON
pOoOJIeMBbI, HaBBIK
TeHepUPOBAHUS U
odopMIeHHUS
CcOOCTBEHHBIX UIEH,




HpI/IHI_[I/IHBI paI[I/IOCBSISI/I nu
TeneBuacHus. Paguosiokaius.

HaBBIK
YBAKUTCIIBHOT'O

DNeKTpOMarHUTHOE OTHOLIEHMSI K
3arpsi3HEHUE YYKUM UJICSM,
OKpYKaroIlen Cpeibl. 0(hOPMIICHHBIM B
TexHuueckue ycTpoucTBa u paboTax qpyrux
MIPaKTUYECKOE IPUMEHEHHE:! uccieaoBarene
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIABTPa3BYKOBas AMArHOCTHUKA
B TEXHMKE U MEJIULMHE, pajiap,
paxuoNpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neup

2.3|0OnTuka I'eomerpuueckas onTuka. 10 bu6morexa LIOK | XapakrepuzoBarh
[MpsiMonuHENRHOE https://m.edso0.ru/7f41 |rnoGansHbIE
PAacCIPOCTPaHEHHUE c97c pOOIIEMBI,
CBeTa B OJHOPOIHOM cpene. JIyu CTOSIINE TEpPE
cBera. TOYEeUHBIN HCTOYHUK YeJI0BEYECTBOM:
cBera. OTpaxeHue CBeTa. SHEPreTUYECKUE,
3aKOHBI OTPaKEHUS CBETA. CBIPbEBBIE,

[Toctpoenue

M300pakeHuil B IJIOCKOM
3epkaie. [Ipenomienue cBera.
3aKOHbI MPEJIOMIICHUS CBETA.
AOCOTIOTHBIN MMOKa3aTeb
npenomienus. [lomxoe
BHYTpPEHHEE OTPaKEHUE.
[IpenenbHBIN yroJi MOJHOTO
BHYTPEHHETO OTPAKEHUS.
Hucnepcus cera. CoxxHbIN
cocrtaB Oenoro ceta. L[Ber.
Cobuparolye U paccerBaronme
nuH3bl. TOHKas TUH3A.
DOKYCHOE pacCTOSIHUE U
ONTHYECKas CUjia

IKOJIOTUYECKUE, — U
pOJTb PU3HKH B
pELICHUH dTHX
pooJeM.
CaMocToATenbHO
IUTAHUPOBATh U
MIPOBOJTUTH
buznueckue
AKCIIEPUMEHTHI




TOHKOM JH3bL. [locTpoenue
n300pakeHuil B COOMPAOLINX
paccenBarOIINX JTMH3AX.
@opmysia TOHKOM JIMH3BL.
VYBennueHue, 1aBaeMoe JTUH30M.
[Ipenensr npuMEHNMOCTH
reOMETPUYECKON OTITUKH.
BonHoBas ontuka.
WNurepdepennus cpera.
KorepenTHbie HCTOUHUKH.
YcnoBus HaOIIOICHHS
MaKCUMYMOB U MUHUMYMOB

B HHTEP()EpEHIIMOHHON KapTHHE
OT JIBYX CHH(a3HBIX
KOTE€PEHTHBIX HCTOYHHUKOB.
Judpakuus ceta.
JudpakuronHas pemeérka.
VYcnoBue HaOIIOAEHUS
[JIaBHBIX MAKCUMYMOB MpHU
NaJIcHUd MOHOXPOMaTHYECKOTO
cBeTa Ha TU(PaKIMOHHYIO
pewmérky [onspuzanus ceera.
TexHuueckue ycTpoicTBa u
MPaKTHYECKOE IPUMEHEHHE:
OYKH, JTyna, oroanmnapar,
MPOEKIIMOHHBIN anmnapar,
MUKPOCKOII, TEJIECKOII,
BOJIOKOHHAs! ONTHKA,
TpaKkIMOHHAs PEeIETKa,
HOJISIPOUT

Pa3zaen 3. OCHOBBI CIIEIIMAJIbBHOW TEOPUU OTHOCUTEJBbHOCTH

3.1

OCHOBBI
CHeUaIbHOU TEOpUHU
OTHOCHUTEJIBHOCTH

['panuibl TPpUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[ToctynaTel cnenuanIbHOM

4
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IIpumeHeHne Ha

ypoKe
WHTEPAKTHUBHBIX




TEOPUH OTHOCHTEIIBHOCTH:
WHBAapPUAHTHOCTh MOIYJIS
CKOPOCTH CBETA B BAKYyM€,
MPUHLIUT OTHOCUTEIBHOCTH
OlinmTeitHa. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMelJIeHHE
BPEMEHHU M COKPAICHHUE JITHHEI.
DHeprus 1 UMIYJbC
PENATUBUCTCKON YaCTHIIBI.
CBs13b Macchl ¢ SHEprueu u
UMIYJIBCOM PEISTUBUCTCKOM
YaCTHUIIBI. DHEPTHS TIOKOS

¢dbopm paboTshl,
CTUMYJTHP YIOIIIHX
MMO3HABATEJIbHYIO
MOTHUBAIINIO
00yJaronuxcs:
JIUCKYCCHUH,
JTAIOIINX
BO3MOKHOCTh
MPUOOPECTH OIBIT
BEJICHUSI
KOHCTPYKTHBHOTO
Jianora,
rpynmnoBoi paboTsI
WU paboTHI B
napax, KOTOpbIe
y4yaT KOMaHIHOM
pabote u
B3aHMOJEHCTBUIO

JIPYT ¢ IPYTOM

Paznea 4. KBAHTOBAS ®U3UKA

4.1

OeMEHTBI
KBAaHTOBOM OIITUKHU

®otonsl. Dopmyna [lnanka
CBsI3M 3HEpruu (oToHA C €ro
YaCTOTOW. DHEPrusi U UMITYJIbC
¢doTona. OTKpbITHE U
uccaenaopanue Gortodaddexra.
Omneitel A.I'. Cronierosa.
3akonbl poTtorddexTa.
VYpaBHeHue DUHIITEIHA A1
dotorddexra. «Kpachas
rpanuna» Gortoaddexra.
JlaBnenue cBera. OnbIThI
I1.H. JIeGeneBa. Xumudeckoe
JielicTBUE cBeTa. TexHuueckue
YCTPOMCTBA U MPAKTUUECKOE

Bubnuoreka IJOK
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NuunuupoBanue u
MOJICPKKA
HCCIIEN0BATEILCKON
NeITEIbHOCTH
oOyJaromuxcs B
paMKax peaii3aiuu
AMU
WHIUBUAYAIbHBIX U
TPYIIOBBIX
HCCIIEIOBATEIbLCKUX
MPOEKTOB, YTO JIACT
obOydaromumces
BO3MOYKHOCTD
MPHOOPECTH HABBIK




MpUMeHEeHHE: (POTOIITEMEHT,
(dhoTomaTUMK, COTHEUHAS
Oarapes, CBETOIMO

CaMOCTOSATEIBHOTO
pelieHus
TEOPETUYECKOMN
poOJIEMBbI, HABBIK
TCHEPUPOBAHHUS U
ohopmiIeHHS
COOCTBEHHEIX UJICH,
HaBBIK
YBOKHTEILHOTO
OTHOIICHHSI K
YYXKUM UJICSIM,
0(hOPMIICHHBIM B
paboTax apyrux
HCCIIeIOBaTEIIEH,
HaBbIK ITyOJIMYHOTO
BBICTYIUICHUS TIEpeNT
ayAUTOpHEH,
apryMeHTHPOBAHHUS
U OTCTauBaHUs
CBOEH TOUKH 3pECHUS

4.2

Crpoenue atoma

Mogaens atoma ToMcoHa.
OmnbiTer Pe3epdopaa mo
pacCesHUIO (-4aCTULL.
[InanerapHas Mmozaenb
aroMma. [locrynarsl bopa.
N3nydyenue u norjoueHue
(hOTOHOB IIpU TIEpexoJie aTOMa C
OJIHOTO YPOBHS DHEPIUU HA
Apyroui. Buael criekTpos.
CrnexTp ypoBHEH SHEPrUn
aToMa Bojopoa. BoimHoBeIE
CBOMCTBA YacTUll. BoiHbI
ne bpoiiis.
KopnyckynsipHOBOJHOBOM

Bubnuoreka IJOK
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[IpuBnedenue
BHUMaHUS
00y4Jaronuxcs K
[IEHHOCTHOMY
aCTeKTy U3y4aeMbIX
Ha YpOKax SIBJICHU,
OopraHu3anus ux
paboThI C
[OJIy4aeMou Ha
YPOKE COIIAIbHO
3HAYUMOU
uHpopmanuei —
MHUIMUPOBAHUE €€
00CcyKIeHUS,




nyanu3M. CIIOHTaHHOE U
BBIHYX/IEHHOE U3Jy4YECHHUE.
TexHuueckue ycTpoucTBa u
IPAKTHYECKOE IPUMEHEHUE!
CIIEKTpaJIbHbIN aHAIN3
(cnexTpockom), Jazep,

BBICKa3bIBAHUS
yYalIuMuUcCs
COOCTBEHHOTO
MHEHUS 10 ee
IIOBOJy, BBIPAOOTKHU
CBOErO K HeH

KBaHTOBbBIN KOMIIBIOTED OTHOIIEHHUSI
4.3|AToMHOE PO DKCIIEpUMEHTBHI, IIpuBneyenune
JI0Ka3bIBAIOLIHE BHUMaHUS
CJIO’KHOCTb CTPOEHUS s/pa. oOyuaromuxcs K
OTKpBITHE PATUOAKTUBHOCTH. LIEHHOCTHOMY

OmnsiTel Pezepdopaa mo
OTIPEJIENIEHUIO COCTaBa
PaAMOaKTUBHOTO U3JTY4YECHHUS.
CaoiicTBa anbda-, 6era-,
raMMa-u3irydeHus. Bousiaue
PaaOaKTUBHOCTH Ha )KUBBIE
opranu3mbl. OTKpbITHE IPOTOHA
U HEUTpOHA.

Hyxnonnas mozens sipa
['eitzenbepra-lBaneHko.

3apsn sapa. MaccoBoe 4ucio
siapa. M3otonsl. Anbda-pacna.
DIEKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacmaj.
lNammansnyuenue. 3akoH
PaZAMOAKTUBHOTO pacnaja.
OHeprus CBA3U HyKJIOHOB B
anpe. Snepusie cunbl. Jledext
Macchl Aapa. SnepHble peakInH.
Jlenenue n

CUHTE3 siep. lnepHBblil peakTop.
TepmosinepHbIit

cunres. [Ipobaemsl u

ACTIEKTY U3y9aeMbIX
Ha ypOKax sIBJICHUH,
OpraHu3aIus ux
paboThI C
MoJTy4aeMoi Ha
YpOKE COIMAIBHO
3HAYMMOU
nHpopManuen —
WHULIMMPOBAHUE €€
00CYXICHHS,
BBICKA3bIBAHUS
YYaIUMHUCS
COOCTBEHHOTO
MHEHHS I10 €€
MOBOJTY, BEIPAOOTKHU
CBOETO K HEH
OTHOIICHUS




MEPCIIEKTUBBI SAAECPHON
SHEPreTUKHU. DKOJOTUYECKUE
ACIEKTHI SJIEPHOMN SHEPTETUKU.
DNIeMEHTapHbIE YaCTUIIBI.
OTKpbITHE TO3UTPOHA.

MeTo 161 HAOIOICHUS U
pEerucTpamyu dIeMeHTapHbIX
yacTull. OyHaaMeHTaIbHbIe
B3aMMOACHCTBUS. EAMHCTBO
(u3nyecKoil KapTUHBI MUpA.
TexHnueckue ycTponucTBa u
MMPaKTUYECKOE MPUMEHEHHE:
JIO3UMETP, Kamepa BuiibcoHa,
SAJIEPHBIA PEAKTOP, ATOMHAs
6om0a

Pa3

aea 5. QJIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHN

5.1

DJIEMEHTHI
aCTPOHOMUU U
actpodusuku

DTanbl pa3BUTUSA ACTPOHOMUU.
[IpuxknagHoe u
MHPOBO33PEHUECKOE

3HAYEHUE ACTPOHOMMH.

Bun 3Bé3mH0r0 Heba.
Co3sBes3nus, sipKue 3BE371bl,
IUIAHETHI, X BUAUMOC
nBmkenue. CoJIHEYHAasI cUcTeEMa.
Comnnue. ConHeyHas
AKTUBHOCTh. VICTOUHUK HEPTUH
CoiHia u 3BE31.

3BE3bI, X OCHOBHBIE
xapakTepucTuku. /luarpamma
«CTIEKTPAJIbHBIN KJIacC —
CBETUMOCTBY». 3BE3bI TNIaBHOM
MOCJIEI0BATEIHLHOCTH.
3aBHCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3]I

7
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[ToGyxneHue
00yJaronuxcs
co0IrOIaTh HA
ypoke
OOIIeTIPUHSATHIE
HOPMBI IIOBEJICHUS,
IpaBuIIa OOIICHUS
CO CTapIIUMHU
(yuurensimMu) u
CBEPCTHHKAMHU
(OTHOKJTACCHUKAMM )
, IPUHITUTIBI
yueOHOM
JTUCITATITMHBI 1
caMOOpTaHu3alun




IJIaBHOM TOCJIE0BATEIBHOCTH.
BnyrpenHnee ctpoeHue 3BE3 .
CoBpemeHHbIE NPEeCTaBICHUS
0 MPOUCXOXKJCHUHU U IBOJIIOIIUU
Comnnua u 3BE€371. DTamnsl )KU3HU
3BE31. Mneunsiii [1yts — Hama
lNanaktuka. [Tosoxenue u
nerokenne CoHma

B ['anakTtuke. TUMBI raJIaKTHK.
PanuoranakTuku u KBazapsl.
UYeépHble IpIphI B AAPAX
rajakTuk. Becenennas.
Pacmimpenne Beenennolt. 3akoH
Xab0mna. Pazberanue rajJakTHk.
Teopus

bousbmioro B3peiBa. PenukroBoe
n3nydeHue. MaciraOHas
cTpykTypa Beenennoil.
Meraranaktuka. Hepeménnoie
po01eMbl aCTPOHOMUU

Pa3

neq 6. OBOBIMAIOIIEE TIOBTOPEHHUE

6.1

Oo6o0maroee
MMOBTOPCHUE

O00011eHNE U CUCTEMATU3ALIMS
COJICpKaHUs pa3JIeoB Kypca
«Mexanukay, «MonekyispHas
(hU3uKa U TEPMOTMHAMUKAY,
«DNEKTPOIMHAMHKAY,
«Koiebanus 1 BOJTHEI»,
«OCHOBBI CcHIeIUATIBLHOM
TEOPUU OTHOCUTETHEHOCTIY,
«KBanToBas pusukay,
«DNeMeHThI aCTPOHOMHUH U
acTpoduzuku». Pons pusuku u
ACTPOHOMHUHU B SKOHOMHYECKOM,
TEXHOJOTHYECKOM,

Bubnuoreka IJOK
https://m.edsoo.ru/7f41

c97c

[Ipumenenue Ha
ypoke
MHTEPAKTUBHBIX
dhopm paboThI
YUaIIIXCA:
MHTEJJIEKTYaTbHBIX
urp,
CTUMYJTHPYIOIIHX
MO3HABATEIBHYIO
MOTHBAIIHIO
[IIKOJIbHUKOB




COLMAIIbHOW U dTUYECKON
cdepax IesaTenbHOCTH
YeJI0BeKa, POJIb U MeCTO (PU3HKH
1 aCTPOHOMHUU

B COBPEMEHHOM Hay4YHOHI
KapTUHE MHUpa, 3HaYCHHE
OIHCATEIIFHOM,
CUCTEMATU3UPYIOLIEH,
00BSCHUTENBHON U
MIPOTHOCTUYECKON (PYHKIUI
(buznueckoit Teopuu, poib
(uznueckoit Teopuu B
(hopMHpOBaHUHU MTPEICTABICHUM
0 (pusmvecKoil KapTHHE MHUpAa,
MecTO (PU3NUECKON KapTHHBI
MHpa B 00IIEM PATY
COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJCTAaBICHUN O
IpUpOJE

Pezepn

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME
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YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA30OBATEJBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA
1. TIporpamma opuentupoBana Ha YMK - ®@usuka. bazossiit ypoenb. 10-11
kiaccel. Pabouas nporpamma k iuaun Y MK TSI Mskumesa, M.A.
[TerpoBoit/M.A. Tletposa, N.I'. KynukoBa. — M.: JIpoda, 2019.

2. ®usuka. bazossiii ypoBenb. 10 kinacc: yuebnuk / I'.4. Mskumes, M.A. Tlerposa.
— M.: Ipoda, 2019.
3. ®usuka. bazosblit ypoBeHb. 11 kiace: yueonuk / I'.4. Mskumes, M.A. Tlerposa.
— M.: Ipoda,2019.

METOANYECKHUE MATEPHUAJIBI IJ151 YUHUTEJIA
1. l'opnosa JI.A. UaTerpupoBannbsie ypoku ¢usuku. 7 — 11 kmacceel. M.: Bako,
2009.

2. 3opun H.U. DnextuBHbIN Kypc «neMeHTsl 6nodusukmy». ( kinacc.M.: Baxo,
2017

3. I'pe6enkuna T.M. ®usuka. [Ipeamernas nenens. B. Kopudeii, 2018.

4. Tlepenbman S.W. 3anumatensHas pusuka. M.: Hayka, 1983.

5. ®usuka B cxemax u Tabnuiax/ Coct. C.A. Cobonesa. CII6.: « Tpuron», 2016.
6. l'opnosa JI.A. Onumniuazne o ¢usuke. 9 — 11 kraccsl. M.: Bako, 2017

7. JIeimapeBa H.A. @usuka 9 -11 kiaccel. [IpoekTHas nesTeapHOCTh ydanuxcs. B.:
Vuurens, 2018.
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8.I'.A. bennpukos, b.b. byxoBue u ap. 3agauu o ¢pu3MKe 1715 MOCTYMAIONUX B
By3bl. M.: «Hayka»,2018 r.

9.I''B. Menenun. ®usuka B 3amadax. M.: «Hayxka», 1985 r.

10.H.N.T'onpadap6. COopHUK BOIPOCOB U 3a1a4 o (pusuke. M.: «Boicmas
mkonay, 2016 r.

11.AM. l'enbdrar, JI.3. I'eanenmreiin, JI.A. Kupuk. 1001 3agaua mo ¢pusuke. M.:
«Hnexkcay, 2007 r.

12.A.B. Xyrtopckoii u np. Kak crate yaeHbM. 3aHsaTHS 110 PU3KKE CO
cTapmekinaccHukamu. M.: «['mobycy, 2017.

13. EI'D. YHuBepcampbHbIe MaTepHaIbl IS MOATOTOBKH ydamuxcs. @uznka 2020/
ABT.-cocT. B.A. Opnos u np. M.: «MaTemnext Lientpy, 2018.

14. ®usuka. [Toaroroska k EI'D — 2023



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1 http://nsportal.ru - conmansHast ceTh paOOTHUKOB 00Opa30BaHMUS.

2 http://markx.narod.ru/pic/ - pusuka B mkoie.

3 http://festival.1september.ru/articles/ - pectuBanb nemaroruueckux UacH
«OTKpPBITBIA YPOK».

4. Kusas husuka: oOyqarormias nmporpamma. http://www.int-edu.ru/soft/fiz.html
5. Ypoku ¢usuku ¢ ucnoiszoBanuem Muarepuerta. http://www.phizinter.chat.ru/
6. ®usuka.ru. http://www.fizika.ru/

7. dusunka: Komiekuus onbIToB. http://experiment.edu.ru/

8. du3mKa: SNEKTPOHHAS KOJIJICKIIUS OTIBITOB.
http://www.school.edu.ru/projects/physicexp

9. http://www.fizika.ru/ - caiit ayis yuuresneit pu3MKu U UX yYCHUKOB.

10. http://lwww.physics.ru/ - maTepuaisi o dusuke.

11. www . ege .edu.ru - uapopmannonuslit mopran EI'D.

12. http :// school - collection . edu . ru/ - equnas xomiekius [IOPoB



IIpuiroxenue
OCOBEHHOCTHU OLHEHKH HNPEIMETHBIX PE3YJIbBTATOB
1O PU3UKE

JIJ1s1 yCTHBIX OTBETOB ONPeIesITITCS cleyonue KPpUTepuu OLEeHOK:

Ounenka «5» craBUTCS B TOM Ciy4yae, €CIM Y4YalllUWCS TOKAa3bIBAET BEPHOE
MOHMMaHWe  (PU3MYECKOM  CYIIHOCTH  pacCMaTpPUBAE€MbIX  SIBICHUM U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHii, 1a€T TOUHOE OMPEICIICHHE U UCTOIKOBAHHE
OCHOBHBIX TIOHSTHUH, 3aKOHOB, TEOpUM, a TaKXKe TMPABWIBHOE OMNPEICIICHHE
(bU3UYECKUX BEJIMUMH, UX €UHUIl U CTIOCOOOB U3MEPEHUS; MPABUIIHLHO

BBITIOJIHSIET YEPTEXKHU, CXEMbI U TpadUKU; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY,
COTNPOBOXK/JIA€T paccKka3 HOBBIMU MpPHUMEPaMHU, YMEET MPUMEHUTh 3HAHHUS B HOBOM
CUTYyallud TIPU BBITIOJHEHUW TPAKTUYCCKUX 3aJIaHUN; MOXET YCTaHOBHUTH CBS3b
MEXy U3Yy4aeMbIM M paHee U3YYCHHBIM MAaTePUAJIOM MO Kypcy U3UKH, a TAKXKE C
MaTepHaJioM, YCBOCHHBIM TIPU HM3YYCHHHM JIPYTHX MPEAMETOB. Ydaluics
CHUCTEMAaTHYECKH MOKAa3bIBACT 3HAHUS HE TOJHKO MPOrPaMMHOI0 MaTepuasia, HO U
3a mpeesiaMu IporpamMMBl.

Ouenka «4», ecid OTBET yYCHHMKA YJIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K
OTBETY Ha OIICHKY «5», HO JIaH 0e3 UCIOJIb30BaHUSI COOCTBEHHOTO IJIaHA, HOBBIX
npuMepoB, 0e3 MpPUMEHEHUs] 3HAHWM B HOBOW CHUTyaluu, 0€3 HCIOJIb30BaHUS
CBs3€ll C paHee H3yYEHHBIM MaTepuajIoM M MaTepHalioM, YCBOEHHBIM TIPH
U3YYEHUH JIPYTUX MPEJAMETOB; €ClId YYalllMiics JOMYyCTHJI OAHY OIIMOKY WM He
0oJee IBYX HEIOYETOB M MOXKET MX UCIPABUTH CAMOCTOSITEILHO WIIA C HEOOBIION
MOMOIIBIO YUUTEJIS.

Ounenka «3» CcTaBUTCS, €CIM YYaIMHCA TPABUIBHO TOHUMAET (DUIUYECKYIO
CYLTHOCTh PACCMATPUBAEMBIX SIBICHUM U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS
OTJeIbHBIC TIPOOETBl B YCBOSHUU BOIMPOCOB Kypca (PU3MKH, HE MPEMATCTBYIONINE
JanbHEWIIEMy YCBOEHHIO TMPOTPAaMMHOTO MaTepuana; yMeeT MPUMEHATH
MOJIYYCHHBIE 3HAHUS TPU PEHICHUH TMPOCTHIX 3a/1ad C MCIIOJIb30BAaHHMEM TOTOBBIX
dbopMyIn, HO 3aTpyaHSETCS TpPH PEIICHUH 3a7ad, TPeOYIOMHMX MpeoOpa3zoBaHUs
HEKOTOpBIX (opMyi; nmomycTun He Oonee OJHOW TpyOOH OIMMOKM H JABYX
HeZI0ueTOB, HE OoJiee o/HOM TPyOoit U omHOM HerpyOoi omudku, He Ooee NByX-
TPEX HETPYOBIX OMIMOOK, OJHOW HETpyOOl OIMMOKM U TPEX HEIAOYCTOB; JAOMYCTUI
YeThIpPE WU MATHh HEJIOUYCTOB.

OuneHka «2» CTaBUTCS, €CIM YYalIUMKCS HE OBJAJE]I OCHOBHBIMHM 3HAHUSMH M
YMEHUSIMA B COOTBETCTBHHM C TPEOOBAaHUAMH TPOTPAMMBI U JOMYCTHI OOJBIIE
OmMOOK W HEIOYETOB, YEM HEOOXOAMMO I OLECHKH «3» WIH €ClId YYCHUK He
MOKET OTBETUThH HU Ha OJINH W3 MOCTABJICHHBIX BOITPOCOB.

OHeHKa INMNCBbMEHHBIX KOHTPOJ/JIbHBIX paﬁoT:

Ounenka «5» craBuTCS 3a PadOTy, BBHIIOJHEHHYIO IIOJHOCTBIO O3 OIIMOOK H
HEIOYETOB.



VYyamuiics ~ CUCTEMaTHYECKH  JEMOHCTPUPYET  MNpPaBUJIBHOE  BBIIIOJIHEHHE
KOHTPOJIbHBIX Pa00T, BBIIOJHEHHOE Ha BBICOKOM YPOBHE C TBOPUYECKUM MOAXOI0M.
Ouenka «4» craBuTCsS 32 pabOTy, BBINOJHEHHYIO MOJHOCTBIO, HO MPU HAJIWYUU B
Hell He Oojee OJHOW HErpy0oil OmMOKM M OAHOrO HEmo4eTa, He Oojee Tpex
HEJJ0YCTOB.

Ouenka «3» CTaBUTCS, €CIU YYEHUK NPABUIBHO BBINOJHWI HE MeHee 2/3 Bcel
paboThl WK JONYCTUI HEe Oojee oJHOM TpyOoil OMOKKM U JBYX HEOYETOB, HE
OoJsiee omHOM TpyOOMl M OAHON HErpyoOoil OomuOKM, He Oojiee TPEX HErpyobIX
OLIMOOK, OJTHON HErpyOOo# OMIMOKH U TPEX HEIOUETOB, IPU HATTMYUHU YETHIPEX-TISITH
HEJIOYETOB.

Onenka «2» CTaBUTCS, €CJIM YUCIO OMIMOOK U HEJIOYETOB MPEBBICUIO HOPMY IS
OLICHKH «3» WJIU MPaBUIILHO BHIMIOJIHEHO MeHee 2/3 Bceil paboThl WK €Clid YYEHUK
COBCEM HE BBINOJIHWI HA OJHOTO 3aaHUs.

OueHka mpakTHYeCKUX padoT:

Ouenka «5» CTaBUTCS, €CJIM YYalllUiiCsl BBITIONHAET paboOTy B MOJHOM O00BEME C
coOJIroIcHuEM  HEOOXOJMMOM  MOCTE0BATEILHOCTH TMPOBEJACHUS  OIBITOB H
U3MEPEHUH; CaMOCTOSITEIbHO M PalMOHAJIbHO MOHTHUPYET HEOOXO0JMMOe
000py/I0BaHME; BCE OMBITHI MPOBOJUT B YCIOBUAX U PEKHUMaX, 00€CTICUMBAIOIINX
MOJIydEHHE TTPaBUIIbHBIX PE3yJbTaTOB U BBIBOJIOB; COOJIIOAAET TPEOOBAaHUSI MPABHUIT
TEXHUKH O€30MacHOCTH; TPABUJIBHO M aKKypaTHO BBITIONHSIET BCE 3aIluCH,
TaONUIBI, PHUCYHKH, YEpPTek U, TrpaduKd; TMPaBUILHO BBIMNOJHAECT aHAJIU3
MIOrPELIHOCTEN.

Yyamuiicss ~ CUCTEeMaTUYeCKH  JEMOHCTPUPYET  MPABUIBLHOE  BBINOJHEHUE
IPaKTUYECKUX pabdoT,

BBITIOJTHEHHOE HA BHICOKOM YPOBHE C TBOPYECKUM MOJIXOIOM.

Ouenka «4» CTaBUTCS, €CIU BBIMIOJHEHBI TPeOOBAHHUSA K OLICHKE «5», HO OBLIO
JOMYIIEHO

JIBa-TpHU HEJ0UCTa, HE O0Jiee OHOM HeTpyOoil OITMOKH M OJTHOTO HEeI0YCTa.
Ouenka «3» craBUTCA, e€ciau paboTa BBINOJHEHA HE TIOJHOCTBIO, HO 00BEM
BBITTOJTHEHHON YacTH TaKOB, YTO IO3BOJISIET MOJYYWUTh IPAaBWIBHBIN pe3ylbTaT U
BBIBOJI; €CJI B X0JI€ MPOBEJICHHS ONbITa M U3MEPECHUS OBLIN JTOMYIICHBI OITHOKH.
Ouenka «2» CTaBHUTCS, €CIW padoTa BBIMOJHEHA HE IIOJHOCTBIO, M OOBEM
BBITIOJTHCHHON 4YacTH pabOTHI HE IMO3BOJIAECT CHEJaTh MPABUILHBIX BBIBOJIOB; €CIIH
OTIBITHI, U3MEPEHUS, BBIUYNCIICHUS, HAOIIOAECHUS MPOU3BOIMIINCH HEMPABUIBHO WJIH
€CJIM yJalTuics COBCEM HE BBIITOJIHUI PadoTy.

Bo Bcex ciyuasx orieHKa CHMXKAETCs, €ClIM YYSHHUK HE COOJII01al paBUJia TEXHUKHU
0C30IMacHOCTH.

ITEPEYEHb OIIIMBOK

I'pyObie omubOku

1.He3nanue onpeneneHuid OCHOBHBIX MOHSATHH, 3aKOHOB, MpPaBWJ, OCHOBHBIX
MOJIOKEHUH  Teopuu, (Qopmys, OOLIEHPUHATHIX CHUMBOJIOB  O0O3HAYCHHUS
(bU3NYECKUX BEIMYHMH, STUHUI] U3MEPEHHUS.

2.HeymeHue BbIAETNUTE B OTBETE TJIABHOE.



3.HeymeHue npuMEHATh 3HAHUS JJIs PEIICHUS 3a/lad U OOBACHEHUS (HU3NUYECKUX
SIBJICHUU.

4. HeymeHue yuTaTh U CTPOUTH rpadKu U TPUHIIUIIUAIBHBIE CXEMBI.

5.Heymenue noaroToBuTh K paboTe yCTaHOBKY WM JabopaTopHOE 000pYya0BaHUE,
MIPOBECTU OMBIT, HEOOXOAUMBIC PACUCThI, UM UCIOJIH30BAThH MOJYYCHHBIC TaHHBIC
JUTSL BEIBOJIOB.

6.HebpexxHoe oTHoIIEHHE K JabopaTOpHOMY OOOPYIOBaHUIO U U3MEPUTEIBHBIM
npudopam.

7.HeymeHnue onpenenuTh NoKa3aHue U3MEPUTEIHLHOTO Tpudopa.

8.Hapymienne TtpebGoBaHuii mnpaBwyl 0€30MacHOTO TpyJa TMPU  BBINOTHEHUU
IKCTIIEPUMEHTA.

HerpyOrbie ommbxu

l.Hetounoctu (GoOpMyIHpPOBOK, OMNpeACICHUN, TMOHITHH, 3aKOHOB, TEOPHiA,
BbI3BaHHBIC HEIMOJHOTOW OXBaTa OCHOBHBIX MPHU3HAKOB OMPEACIISIEMOTO TMOHSTHUS,
OImMOKY, BEI3BAaHHBIC

HECOOJIIOZICHUEM YCIIOBUM MTPOBEICHUS OTBITA WU U3MEPECHUH.

2.0mmbKu B yCIOBHBIX 0003HAUEHUSX HA MPHUHITUIIUAIBHBIX CXeMaxX, HETOYHOCTH
4epTexen, rpaduKoB, CXeM.

3.Ilponyck WM HETOYHOE HANHWCAHUE HAWUMEHOBAHUW eAWHUIl (HUINUECKUX
BEJIUYMH.

4.HepannoHaabHBIA BHIOOP X0/1a PEIICHHUS.

HenoueTnl

l.HepanmonanbHble 3alMucy TpPU BBIUKUCIEHUSAX, HEpaIMOHAJbHbIE MPUEMBI B
BBIUMCIICHUH, TPEOOPA30BAaHUU U PELICHUH 3a]1ay.

2.ApudmMeTrueckne OIMMUOKKM B BBIYHCICHUSIX, €CJIIM OTH OIUOKK Tpybo He
HCKaXKaIOT PEaTbHOCTh MOJIYUYEHHOTO pe3ybTaTa.

3.0t1aenpHbIe TOTPEITHOCTH B POPMYIUPOBKE BOIIPOCA UM OTBETA.

4.HeOpexHOE BBITMIOJHEHUE 3aITUCEH, YepTekKel, CXeM, IpaHuKOB.
5.0pdorpaduueckre 1 MyHKTYallUOHHBIE OITHOKH.

OneHnBaHMe TECTOBBIX Pa0OT ydYalllMXCS OCYINECTBISCTCS B 3aBHCHMOCTH OT
MPOLICHTHOI'O COOTHOIICHHS BBIOJIHCHHBIX 3adaHuii. OlieHHBaeTCsS padoTta
CIIeAYIOMMUM 00pa3oMm:

«5» - 90 — 100 %:

«4» - 70 — 89 %:;

«3» - 50 — 69 %:

«2» - menee 50
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