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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1o ¢usuke 0a30BOro ypoBHSI Ha YpOBHE CpeaHEro oOIlero
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TPEOOBAHMI K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOW 00pa30oBaTeNbHOM MporpamMmel, mpeactraBieHHbx B @T'OC
COO, a Takxe ¢ y4€TtoMm (QeaepaibHOM paboueil mporpaMmbl BOCIUTAHUS U
KOHIIETIIIMM TIperoiaBaHus yuyeOHoro npeamera «Pusrka» B 00pa3oBaTeIbHBIX
opranm3auusax  Poccuiickon — depepanuu, — peaU3yIOLIMX  OCHOBHBIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

ConepkaHue mporpaMMbl MO (U3UKE HAIMpaBlIeHO HAa (POPMUPOBAHHUE
€CTEeCTBEHHO-HAy4YHOU KapTuHbI Mupa oOyyarommxcs 10-11 kmaccoB mpu
oOyueHun wux (Qusuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
nesiTenbHOCTHOTO — moxaxona. [Iporpamma 1o Qu3MKe  COOTBETCTBYET
tpeboBanusiMm PI'OC COO K mIaHUpPyEeMBIM JIMYHOCTHBIM, IPEIMETHBIM U
MeTanpeMETHBIM pe3yJabTaTaM O0y4eHHs, a TAKKE YIUTHIBAET HEOOXOAUMOCTh
peanu3aluy  MEXIIPEIMETHBIX CBi3ed (PU3MKU C €CTECTBEHHO-HAyYHBIMU
y4yeOHBIMM TpeaMeTraMu. B Heill omnpenenstoTcss OCHOBHBIE LIEJIW H3y4YEHUs
(U3MKKU Ha ypOBHE CpeIHEro odIero o0pa3oBaHusl, IIAHUPYEMBbIE PE3YIbTaThl
OCBOCHHMSI Kypca (PU3MKH: JUYHOCTHBIE, METalpelIMETHbIE, MpeAMETHbIE (Ha
0a30BOM YpOBHE).

[Tporpamma no (pusmke BKIIOYAET:

e IUIAHMpPYEMBIE PE3yJbTaThl OCBOCHHMS Kypca ¢GU3MKM Ha 0a30BOM

YPOBHE, B TOM YHCJIE NMPEIMETHBIE Pe3yJIbTaThl IO roJjaM 00 y4eHUs;

e cozepxaHue yuyeOHoro npeamera «dusuka» mno rogam oOydeHus.

®duszuka KaKk Hayka O HamOoJiee OOIIMX 3aKOHAaX MPUPOJBI, BBHICTYyMAas B
KayecTBe y4eOHOro MpeAMeTa B MIKOJIE, BHOCUT CYIIECTBEHHBIM BKIaJ B
cucteMy 3HaHUU 00 okpyxatomeM wmupe. [IkonbHbl Kypc Gusuku —
CHUCTEMOOOpPa3ylomuii ISl  €CTECTBEHHO-HAYYHBIX Y4Y€OHBIX IPEIMETOB,
MOCKOJIbKY (M3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U SIBJICHMUIA,
M3y4aeMbIX XUMHUEH, OWoyIoTHel, (Pu3nyueckod reorpadueld W acTPOHOMHEH.
Hcnonb3oBaHue M aKTUBHOE MpPUMEHEHHE (U3MYECKUX 3HAHUWU OMNpEeaesieT
XapakTep M pa3BUTUE Pa3HOOOpa3HBIX TEXHOJOTMH B chepe IHEPreTUKH,
TPAHCIOPTa, OCBOEHUSI KOCMOCA, MOJYy4YE€HUs HOBBIX MATEPUATIOB C 3aJaHHBIMU
cBoiicTBaMU © JApyrux. W3ydenue (U3MKM BHOCUT OCHOBHOM BKIIAJ B
(opMUpOBaHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MuUpa oOydJaromuxcs, B
(opMUpOBaHUE YMEHMH NPUMEHATh HAY4YHbIH METOJ TO3HAHUS MpU
BBITTOJIHEHUU UMU Y4€OHBIX UCCIICOBAHUM.



B ocHoBy kypca (u3uku IS YpOBHSI CpeHEro oOIiiero oOpa3zoBaHMs
IIOJIOKEH pAN HJEH, KOTOpblE MOXHO pPacCMaTpuBaTh Kak MPHUHLMIIBI €ro
MIOCTPOEHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEH Kypce SIBISIETCSA JIOTHUYECKH
3aBEpIIEHHBIM, OH COJIEPKUT MaTepHhall U3 BCEX Pa3/esioB (PU3MKHU, BKIHOYAET
KaK BOMPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUU € Hel Marepuan Kypca (U3HUKH
o0beAMHEH BOKPYr (Qu3nyueckux Teopuid. Benymum B Kypce sBIseTcs
(dbopMUpOBaHUE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE€ peanuzaius mpeanojaraeT HUCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIIHala PU3NUECKON HAyKH, OCMBICIICHUE CBSI3U PAa3BUTHS
¢bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PECHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTUIECKUMU MPOOTIEMaAMHU.

Hoes npuxnaonou wuanpaenennocmu. Kypc ¢usuku mnpenmonaraet
3HAKOMCTBO C IIMPOKMM KPYIrOM TEXHHYECKHX M TEXHOJOTMYECKUX
MIPUIIOKEHUN U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEICTBOM BBEIACHHS 3JIEMEHTOB
COJIEpP)KAaHMsI, TOCBSIIEHHBIX 3KOJOTMYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHHKW U TEXHOJOTHM, a TaKKe OOCYKIEHUS
npoOjieM  palMOHAIBHOTO  MPHUPOJONOJIb30BAaHUS U IKOJIOTUYECKOU
0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3UKHA Ha YPOBHE CPEIHEro OOLIero
o0Opa3oBaHus SBISIIOTCS Pu3nyeckue Teopuu (hopMHUpoOBaHUE MIPEACTABICHUN O
CTPYKTYpE MOCTPOEHUS (PU3NYECKOI TEOpUHU, poJid (PyHITaMEHTAJIbHBIX 3aKOHOB
U TPUHLMIIOB B COBPEMEHHBIX IMPEACTABICHUSAX O MPUPOJE, TIpaHULAX
IPUMEHUMOCTH TEOPUM, [JIsl OMUCAHUS ECTECTBEHHO-HAYYHBIX SBICHUW H
MIPOLIECCOB).

CHUCTeMHO-/IEITEIbHOCTHRIM TOIX0A B Kypce (U3MKU peaau3yeTcs
NpEXKAE BCEro 3a CYET OPraHU3alMu HSKCHEPUMEHTAIbHOM JEATEIIbHOCTH
oOyyaromuxcsa. [ns 6a3oBoro ypoBHsI Kypca (PU3MKH — 3TO HMCIOJIb30BAaHUE
CUCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U Ja0OpaTOPHBIX
pabot, KOTOphle B mporpamMme 1o ¢GU3UKEe OOBEAUHEHBI B OOUIUMN CIIMCOK
YYEHHMYECKHX TPAKTUYECKUX paboT. BrigeneHne B yKa3aHHOM IEepeyHe
1a00paTOpHBIX padOT, MPOBOJUMBIX ISl KOHTPOJISL U OLIEHKH, OCYLIECTBISETCS
y4yacTHUKaMu  00pa3oBaTeIbHOrO TMpolecca HCXOoAs M3  0COOEHHOCTEH
IUTAHUPOBAHUSA W OcHamleHus: kabuHeta Qusuku. [Ipum sTomM obecrieunBaercs
OBJIaJIcHNE OOYYaIOIIMMHUCS YMEHHUSMH MPOBOAUTH KOCBEHHBIE H3MEpPEHUS,



MCCIIEIOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH W MTOCTAHOBKY OIBITOB TIO
IIPOBEPKE MPEAJIONKEHHBIX THUIIOTES.

bonpiioe BHUMaHWE yACISIETCS PEIMICHUIO PACYETHBIX M KAa4ECTBEHHBIX
3agad. [Ipu sToM A1 pacu€THBIX 3a[a4 TPUOPUTETOM SIBJISIFOTCS 3a/1a4U C SIBHO
3alaHHON  (U3MYECKOW MOJENbI0, TO3BOJISIONINE TPUMEHATh H3yYEHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjena Kypca, Tak U WHTErpUpys
3HaHWS W3 Ppa3HBIX pasfaenoB. [l KadyecTBEHHBIX 3a7ad MPHOPUTETOM
SBIITFOTCS  3a/IaHWsI Ha OOBSICHEHWE TMPOTCKAHUS (UIHUCCKHUX SBJICHUA U
MPOLIECCOB B OKpY:KaloIeH KU3HU, TpeOyromre BrIOOpa PuU3NUEeCcKoil Moenu
JUTSL CHTYaIluy TIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DI'OC COO x wmaTepualibHO-
TEXHHYECKOMY OOEeCIeueHnI0 y4eOHOro mpoiiecca 0a30BbI YPOBEHb Kypca
¢u3MKKM Ha YpPOBHE CpEIHEro OOIIEro 00pa30oBaHUsl JIOJDKEH H3y4daTbCsl B
YCIIOBUAX MPEIMETHOTO KabuHeTa (DU3UKH WM B YCIOBUSAX MHTETPUPOBAHHOTO
KaOMHETa TPEIMETOB EeCTECTBEHHO-HAydyHOTro IMKiIa. B kabuHeTe ¢u3nku
JOJDKHO OBITH HEO0OXOIUMOE J1abopaTOpHOE OOOPYIOBAHUE JJIS BBITIOJHEHUS
yKa3aHHBIX B TMpOrpaMMe 10 (M3WKE YUYCHHUYECKHX IMPAKTHUYECCKUX pPadOT u
JE€MOHCTPAaLlMOHHOE 000pYy10BaHHE.

JleMoHCTpanimoHHoe 00opyaoBaHuE (OPMUPYETCSI B COOTBETCTBUM C
MPUHIIMIIIOM MHWHHUMAJIBHOH JIOCTAaTOYHOCTH W OOECMEeYMBACT IIOCTAHOBKY
MEPEUNCIICHHBIX B MporpamMMe 1o (U3MKE KIIIOYEBBIX JEMOHCTpAIlUN st
UCCIICIOBAHUS UW3yYaeMbIX SBJICHUA W MPOIECCOB, OSMIHPUYECKHX H
(dbyHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe oOoOpymoBaHUE ISl YYEHUUECKUX MPAKTHUUECKUX pPadoT
dbopMupyeTcst B BUJIe TEMAaTUYECKUX KOMIUIEKTOB U 00ECIIeUnBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX OOydJalmwuxcs. TeMaTH4ecKue KOMIUICKTHI
1a00opaTopHOro 00OpYJOBaHUSL JTOJIKHBI OBITH MOCTPOEHBI HAa KOMILIEKCHOM
WCITOJIb30BAaHUYU aHAJIOTOBBIX M MU(PPOBBIX MPHUOOPOB, a TAKIKE KOMITHBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BUJIE ITU(POBBIX J1aOOpaATOPHil.

OCHOBHBIMH LIEJISIMU U3y4deHUsI (PU3UKU B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opMupOBaHHE HHTEpPECa W CTPEMJICHUS OOYYArOIIMUXCS K HAYYHOMY
W3YYCHUIO MPUPOABI, PA3BUTHE MX HWHTEIUICKTYaJIbHBIX U TBOPUECKHUX
CITOCOOHOCTEM;

e pa3BUTHE TIPEACTABJICHHMM O HAyYHOM METOAEC I[IO3HAHUS W
dbopMupoBaHuE MCCIEAOBATEILCKOTO OTHOMICHUS K OKPYXAIOIUM
SIBIICHUSIM;

e (opmupoBaHHEe HAyYHOT'O MHUPOBO33PEHUSI KaK pe3yibTaTa HU3y4eHUs
OCHOB CTPOEHHUS MaTepuu 1 (HyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



(bopMUpOBaHUE YMEHUN OOBACHATH SBJICHUS C HCHOJb30BAaHUEM
(bu3nYeCKuX 3HAaHUN U HAyYHBIX JI0KA3aTEIbCTB;

(opMHpOBaHUE MPENCTABICHUNA O POJAU (PU3UKHU JJISl PA3BUTUSA JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikeHne 3THUX TeNiel 00eCIeurBaETCs PEIICHUEM CIIEIYIONUX 3a71a4d B
poliecce U3ydeHus Kypca (PU3uKy Ha YpOBHE CPEAHEro 00Iero 00pa3oBaHus:

npuoOpeTeHne  CHUCTeMbl  3HaHUH 00  o0mux  (u3nyeckux
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHsX,  BKIOYAas  MEXaHHKY,
MOJICKYJSIDHYIO (DU3HKY, DJIEKTPOJUHAMUKY, KBAaHTOBYIO (U3UKY U
AJIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHHE YMEHHH TMPUMEHATh TEOPETUYECKUE 3HAHUS IS
OOBbsiCHEHUS (PU3NYECKUX SBJICHUW B TPUPOAE U IJIs TPUHSITHUS
MPAKTUYECKUX PEIICHUM B MOBCEAHEBHOM KU3HU,

OCBOCHHUE CIIOCOOOB pEIICHUS Pa3IMYHBIX 3a7ad C SBHO 3aJlaHHOU
bu3nYecKol MOJNETBbI0, 3a7a4, IMOAPa3yMEBAIONIINX CaMOCTOSTEIHHOE
co3ianue PU3NYECKON MO, aICKBaTHON YCIIOBUSIM 3a/1a4U;
MOHUMaHUEe (PU3NUECKUX OCHOB M MPUHIIUIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB M  TEXHOJOTMYECKHX IMPOLECCOB, UX BIUSHUS Ha
OKPYXKaIOIIYIO CPENY;

OBJIaJICHUE METOJaMHU CaMOCTOSATEJIbHOTO TIJIAHUPOBAHUSI U TIPOBEICHUS
(bU3HYECKUX DKCIIEPUMEHTOB, aHAJIM3a U UHTEPIPETAIIUU UHPOPMAIIUH,
OMpEeEIIEHUS JOCTOBEPHOCTH MOJYYEHHOIO PE3YJIbTAaTa;

CO3J1aHUE YCJIOBUU TS pa3BUTUA YMEHHI MIPOEKTHO-
HCCJIEN0BATENBCKOM, TBOPUYECKOU AEATEILHOCTH.

Ha usyuenune ¢usuku (6a30BbIii ypOBEHb) HAa YPOBHE CPEIHETO OOIIEro
oOpa3oBanus orBoauTcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO),
B 11 kiacce — 68 yacoB (2 4aca B HEZIEINIO).

[Ipennmaraemserii B mporpamme 1o (¢GuU3MKE TEpedeHb JTabOpaTOpHBIX W
NPaKTHYECKUX PA0OT SBISICTCS PEKOMEHIOBAaHHBIM, YYHTENh JElTaeT BBIOOP

HpOBEICHUS J1TAOOPATOPHBIX PabOT M OMBITOB C YYETOM HHAMBUIYATbHBIX
0COOEHHOCTEW 00yYaroIuXCsl.



COILEPKAHUE OBYUEHUA
10 KVIACC

Pazgen 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®u3nka — Hayka o npupone. HaydHble METOIBI TO3HAHUS OKPYKAIOIIETO
mupa. Ponp dkcnepumeHTa M TEOPUM B MPOLECCE IO03HAHUS IPUPOIBI.
DKCnepuMeHT B (hU3HKE.

MonenupoBanne GU3HMUECKUX SIBJICHHUN U TTpolieccoB. HayuHble TUTIOTE3HI.
dusnyueckre 3aKOHbl WU TeOpuH. ['paHMIBI MPUMEHUMOCTH (U3HUECKUX
3aKkOHOB. [IpuHIHKII COOTBETCTBHUS.

Ponb u MecTo ¢pusuku B GOpMHUPOBAHUHN COBPEMEHHOM HAyYHOU KapTHHbI
MUpa, B IPAKTUYECKON AEATEIbHOCTH JHOAEH.

Jlemoncmpayuu

AHanoroeble ¥ IUQPOBbIE HU3MEPUTEIBHBIE NPUOOPBI, KOMIIBIOTEPHBIE
TATYUKU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHUE. OTHOCUTEIbHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpeaHsIs CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOpPEHUE MAaTE€pUaIbHOW TOYKH, UX MPOEKIIMU HA OCH CHUCTEMBI KOOPJMHAT.
CioxeHue nepeMenieHuii U CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpEHHOE TPsIMOJIMHEHHOE JBIKeHue. | paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, IyTH M IEpEMELICHUs
MaTepUuagIbHON TOYKUA OT BPEMEHH.

CBoOomHOE maieHne. Y CKopeHue CBOOOHOTO TaICHHS.

KpuBonuHueiiHoe naBuxkeHue. JIBH)KEHHME MaTepUalIbHOM TOYKH IO
OKPY>KHOCTH C TMOCTOSSHHOM TI0 MOIYII0 CKOpPOCTBIO. YTJOBas CKOPOCTb,
nuHeHas ckopocTh. Ilepron m wactora oOpaienus. LleHTpocTpemuTenbHOe
YCKOpEHHUE.

TexHuueckrue YCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JNBUKEHUE CHAPSIAOB, LIEMHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mopenb CUCTEMBI OTCU€Ta, WJUTFOCTpALus KMHEMAaTUYECKUX
XapaKTEPUCTUK JIBUKECHHUS.

[IpeoOpazoBanue IBMXKEHUM C MCIIOIb30BAaHUEM MPOCTHIX MEXaHU3MOB.



[lagenwne Te B BO3AyX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmonenue nBukeHus Tena, OpPOIIEHHOTO IMOJ| YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenune yckopeHusi CBOOOAHOTO MaICHUS.

Hampasnenne ckopocTu npu ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3yyeHne HEpaBHOMEPHOIO  IBWXKEHUS C  LEIbIO  ONPEACIICHUS
MT'HOBEHHOM CKOPOCTH.

HccnenoBaHne COOTHOLIEHUS MEXKAY NYTSIMHU, MPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEbHBIE PAaBHBIE IMPOMEKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JNBUKEHUU C HAYaJIbHON CKOPOCTHIO, PAaBHOM HYIIIO.

N3y4yeHne nBUKEHUS IapUKa B BA3KOU KUJIKOCTH.

N3ydenue ABM>KEHUS Tela, OpPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutensHOCcTH ['amunesa. IlepBeii  3akon  HerotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cwuma. Ilpununun cynepno3unuy cwi. BTopold 3akoH
Herorona pgns  wmarepuanbHOM TOUKH. Tperuid 3akoH HbproroHa 1o
MaTepHUaTbHBIX TOYEK.

3akoH BceMmupHOro TtaAroteHus. Cuna Ttsokectu. llepBas kocMuueckas
CKOPOCTb.

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

Tpenne. Buabsl TpeHust (MOKOs, CKOJbXEHUs, KaueHus). Cuiia TpeHus.
Cyxoe Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cujia TpeHus nokos. Koagduuuent
TpeHus. Cuia CONpPOTUBIICHUS NIPU ABUKEHUH TEJIa B )KUIKOCTH WJIN Tase.

[ToctymarenbHOE M BpalaTebHOE ABM)KEHUE a0COIOTHO TBEPAOTO TEA.

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpamieHus. Ilnedo cumel. YcnoBus
paBHOBECH: TBEPAOIO Tea.

TexHnueckrne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: MO IIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHve uHEepLUUH.

CpaBHEHME MacC B3aUMOJIEUCTBYIOIIUX TET.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMAIIHH.

HesecomocTts. Bec Tena mpu yCKOpEeHHOM NMOABEME U TTAJICHUH.



CpaBHEeHUE CUJI TPEHUSA MTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBECHS TBEPIOTO Tena. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, rabopamopnvie pabomul

N3ydyeHue nBM>KeHUS OpycKa MO HAKIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYT'OCTH, BO3HUKAIOIIUX B IIPYKUHE U
PE3UHOBOM 00pas3iie, OT ux Aehopmaliuu.

HccnenoBanne ycioBUM pPaBHOBECUS TBEPAOIO TeEla, MMEIOLIETO OCh
BpallleHHUS.

Tema 3. 3aKkoHbl COXPAHEHUA 6 MEXAHUKE

Nmiynbc MaTepHalbHOM TOYKH (TeNa), CUCTEMbI MaTEPHABHBIX TOYEK.

NMnynbC cWiibl U M3MEHEHUE HMMITYJIbCa Tejia. 3aKOH COXPAHEHMS HMMITYJIbCa.
PeaktuBHOE IBMKEHUE.

PabGora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckass 3Heprusi mMaTepuaibHOM Toukd. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUH.

IlorenunansHas JHEPIUsl. IloreHnmansHas DHEPIUs yIpyro
neopMHUpOBAaHHON TpykuHblL. [loTeHUManbHas »SHEprus Tena BOJMU3U
IOBEPXHOCTH 3EMIJIH.

[loTeHuanbHble W HENOTEHIMalbHble  Cuibl. CBA3b  PabOTHI
HEMOTEHIUAJIBHBIX CUJ C U3MEHEHWEM MEXAHMYECKOM DHEPIMH CUCTEMBI TEIN.
3aKOH COXpaHEHHsI MEXaHUYECKON YHEPIUU.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnyeckrue yCTpoMCTBa U MPAKTUYECKOE NPUMEHEHUE: BOJOMET, KOIIED,
NPYKUHHBIN MUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCa.

PeakTrBHOE BHKEHUE.

[lepexoa mOTEHIIMAILHOM HEPTUU B KHHETUYECKYIO U 00paTHO.

Yyenuueckuii osxcnepumenm, rabopamophule pabomul

N3ydenue abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIbIO JBYX OAWHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThl CHJIBI C H3MEHEHHEM MEXaHUYECKON
JHEPI'UM Tea Ha IPUMEPE PACTKEHUS PEZNHOBOTO XKI'yTa.

Paznen 3. Mosekyssipaas pusnka 1 TEepMOJUHAMHUKA

Tema 1. OcHogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIE TIOJOKEHHSI MOJEKYJISIPHO-KUHETUYECKOM TEOpUHU U HX
OMBITHOE OOOCHOBaHUE. bpoyHoBckoe nBwxkeHue. Juddysus. Xapakrep



JIBWOKEHHSI W B3aMMOJECHMCTBUS YaCTHI] BellecTBAa. MoJenn CTPOCHUSI Ta30B,
KUAKOCTEH U TBEPABIX TE€I U OOBACHEHUE CBOICTB BEIIECTBA HAa OCHOBE ITHX
Mojzenend. Macca u pazmepsl MoJsiekyid. KommuectBo BemiecTBa. [locrosHHas
ABorazpo.

TennmoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. Illkama
temneparyp Llenbcus.

Mopnenes wupeanbHOro rasa. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH HICANbHOro ra3a. AOCOIIOTHAs TeMIeparypa Kak Mepa
CpEIHEN KWHETUYECKOW YHEPrMM TEIUIOBOrO ABMXKEHMs vacTtull rasza. lllkama
temneparyp KeneBuna. ['azoBble 3akoHbBl. YpaBHeHue MenneneeBa—
Kunaneiipona. 3akon [Jansrona. M3omnponeccs B HACATBHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe mpeacTaBieHHUE  HU30MPOIECCOB:
U30TEpMa, N30X0pa, n300apa.

TexHnueckne yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OGapomerTp.

Jlemoncmpayuu

OnbITHI, JTOKa3bIBAIOIINE AUCKPETHOE CTPOEHUE BellecTBa, (hoTorpapuu
MOJIEKYJI OPTaHUYECKUX COEAMHEHUM.

OnbIThl 10 TUPPY3UH )KUAKOCTEN U ra30B.

Mogenb OpOyHOBCKOT'O IBUKEHUS.

Mogens onbita TepHa.

OnbITHl, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXKMOJIEKYJIISIPHOT O
B3aMMO/ICVCTBHSI.

Mopens, HILToCTpUpyIoIas TpUpOAY JaBICHUS ra3a Ha CTEHKH COCYAa.

OnbITEI, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSIHUS HACAIBHOTO rasa,
M30IPOLECCHI.

Yyenuueckuii osxcnepumenm, rabopamophule pabonvl

OnpeneneHue Macchl BO3/1yXa B KJIACCHOM KOMHATE€ HA OCHOBE M3MEpPEHUI
00BbEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnegoBaHne  3aBUCMMOCTH  MEXIY  apaMeTpaMu  COCTOSIHUS
pPa3peKEHHOrO rasa.

Tema 2. OcHogvl mepmoOuHamMuKu

TepmoanHamuyeckas cucrema. Buytpennss SHEprus
TEPMOJAMHAMUYECKON cucTteMbl U crnocoObl €€ wu3meHeHus. KommuectBo
TEIJIOThl U padbora. BHYTpeHHsAs SHeprust OJAHOATOMHOIO HUAEAIbHOrO TIa3a.
Buael Teronepenaun: TEIIONPOBOIHOCTD, KOHBEKIMSA, U3TydECHHUE. Y IebHas
TEMI0EMKOCTD BellecTBa. KommyecTBo TEIIOTH IPH TEILTIONEpeaye.



[lonsitue o0 agmabatHoM mnpouecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHre nepBOro 3aK0Ha TEPMOAMHAMMKY K H3orpoueccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoauHamuk. HeoOpaTuMOCTh MpoIecCoB B MPUPOJIE.

TennoBble  mamuHbl.  [lpuHOUWNBI  1EUCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >Hepruu B TEIUIOBBIX MamuHax. KoadduiumeHt mosie3Horo
nerictBus TeruioBoi MamuHbL [{ukn KapHo M ero kodpuIMEHT IMOJIe3HOro
JEUCTBUSA. DKOJIOTUYECKHe MPOOJIEMBbI TETNIOIHEPTETHKH.

Texnuuyeckue yCTpoOWCTBA M MPAKTUYECKOE TPUMEHEHHE: JBUTATEINh
BHYTPEHHETO CTOpPaHusl, OBITOBOM XOJIONUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3menenne BHYTpEHHEH SHEPruM Tela MPH COBEPIICHUH PaOOThI: BHUIET
npoOKu U3 OYTBHUIKM MO/ JIEWCTBHEM CKAaTOTO BO3AyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPALIMS).

N3MeHeHne  BHYTpEHHEW  SHeprud  (Temieparypsl) Tedaa  IpHU
Terionepeaaye.

OnpiT mo anuabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopnenu mapoBoil TypOMHBI, JBHUraTeisi BHYTPEHHEro CropaHus,
PEaKTUBHOI'O IBUTATES.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3mepenue ynenbHON TeIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn geutecmea. Pazoevie nepexoovt

[TapooOpa3zoBanue u koHjaeHcaiusa. Mcnapenue u kunenue. AOGCOTIOTHAS
Y OTHOCUTEJbHAs BIAXXHOCTh BO3AyXa. HacellieHHbI nap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT AABJICHHUS.

Teépnoe teno. Kpucramnuuyeckue u amopduble Tena. AHU3OTPONUs
CcBOMCTB KpucTaioB. JKuakue kpuctawibl. CoOBpEeMEHHBIE MaTepUaIbl.
[InaBnenue u KpuctauM3anus. Y IejabHas TeruioTa riasieHus. Cyoaumarusi.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckue ycTpoiicTBa W MNPAKTUUYECKOE NPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUHU NOJy4YEHUsI COBPEMEHHBIX MaTEPUAJIOB,
B TOM YHCJIE HAHOMATEpPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILLIEHHBIX MapOB.

Kunenue npu noHWXKEHHOM JIaBJICHUU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U MJIaBJICHUS KPUCTATMYECKOTO BENIECTRA.



JleMoHCTpanusi KpUCTauIoB.
Yuenuuecxuii sxcnepumenm, rabopamopHule pabomol
N3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. diaekTpoauHaMuKa

Tema 1. Inekmpocmamuka

OnekTpuzanus Tel. JJIEKTPUYECKHil 3apsana. [IBa BuJa 3IEKTPUUECKUX
3apsanoB. [IpoBOAHUKH, NUAJIEKTPUKUA W TIOJYIPOBOJAHUKHU. 3aKOH COXPAaHEHUS
AJIEKTPUYECKOTO 3apsiia.

BszaumopneiictBue 3apsaoB. 3akoH Kynona. TouyedHbId 3JIEKTpUUYECKUI
3apsan. Dnekrpuyeckoe noje. Hanpsyxk€HHOCTh AnekTpruyeckoro nois. [IpuHuun
CyNEpIo3ulun AIEKTPUUYECKUX noJsiei. JIunun HaIpsHKEHHOCTH
AJIEKTPUYECKOTO MOJIA.

PaGora cun »snekrpocratuueckoro mossa. [loreHuman. Pa3HocTh
MOTEHIUATIOB. [IpOBONHUKM M JUAJECKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpruyeckasl MPOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konpaencarop. DIIEKTPOEMKOCTD TIJIOCKOT O
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOT0 KOHJIEHCATOopa.

TexHnueckne yCTpOMCTBA M IPAKTHYECKOE MPUMEHEHHUE: DIJIEKTPOCKOIL,
AIEKTPOMETP, AJIEKTPOCTATUYECKAs 3alllMTa, 3a3€MJICHHUE JJIEKTPONpPHOOpPOB,
KOHJICHCATOP, KOIMUPOBAJIbHBIN anliapar, CTPYMHbBIA HPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M NPUHIUIT IEUCTBHS JIEKTPOMETPA.

BzaumonencTBre HadJIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TEll.

[TpoBOAHUKH B 3IEKTPOCTATUUECKOM IIOJIE.

DJIeKTpOoCTaTUYECKas 3alluTa.

JIM3JIEKTPUKY B JIEKTPOCTATUUECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIoN[aan
MIJIACTUH, PACCTOSIHUS MEXIY HUMH U JUIJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOopa.

Yyenuueckuii sxcnepumenm, rabopamophule pabomul

N3mepenune aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHMS SJICKTPUUECKOIO TOKA.
Ncrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsbxenne. 3akon OMa 17151 ydacTka LETH.



DJIEKTPUYECKOE COIMPOTUBIICHUE. Y JENBHOE CONPOTUBIICHUE BEIIECTBA.
ITocnenoBaTenbHOE, MApAILIENBHOE, CMEIIAHHOE COEUHEHNE ITPOBOHUKOB.

Pabora »snektpuueckoro Ttoka. 3akoH Jlxoyns—Jlennma. MoiHOCTb
AJIEKTPUYECKOTO TOKA.

DNeKTpOABHIKYILAsl CUJIA U BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKA.
3akon OMa qns MONHOM (3aMKHYTOM) snekTpuueckorl uenu. KopoTkoe
3aMBbIKAHHE.

DONeKTpoHHAass  MPOBOJUMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COIPOTUBJICHUS METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpu4ecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBognuku.  CoOcTBeHHass UM INpUMECHass  [POBOJUMOCTD
MOJIypOBOAHUKOB. CBolicTBa p—N-niepexoa. [1orynpoBogHUKOBBIE TPHUOOPBI.

ONEeKTpUYEeCKUii TOK B pacTBOpax M  pacIulaBax dJIEKTPOJUTOB.
DNEKTPOTUTHYECKAS TUCCOLMALMS. DIEKTPOIIU3.

DneKTpuuecKkuid ToK B ra3zax. CaMOCTOSTENbHBI U HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [Inazma.

TexHuuyeckue yCTpONCTBA M MPAKTHYECKOE MNPUMEHEHUE: aMIIepMETp,
BOJIBTMETP, PEOCTAaT, UCTOYHUKU TOKA, 3JIEKTPOHArpeBaTeNbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIEHUS, BaKyyMHBII
IUONl, TEPMUCTOPbl U (OTOPE3UCTOPBL,  MOJYNPOBOJHUKOBBIA  JHO/,
raJlbBaHUKA.

Jlemoncmpayuu

N3mMepeHne cuibl TOKa U HAIPSKEHHUS.

3aBUCUMOCTh COMPOTHUBICHUS TUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOLIA/IH TTOIIEPEYHOI0 CEYEHUS U MaTepHuala.

CMelaHHOe COeJUHEHNE TPOBOJHUKOB.

[Ipsimoe u3MepeHue HIEKTPOABMKYIIEH cuibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONMPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIIOB OT TEMIIEPATYPBI.

IIpOBOAMMOCTB JIEKTPOIIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTD AUOJA.

Yuenuueckuu sxcnepumenm, rabopamophuvie pabomoi

N3ydeHne CMEMIaHHOIO COEAMHEHUST PE3UCTOPOB.

N3mMepeHne 371eKTpOIBIKYIIEH CUITbI MCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne a5ekTpoimsa.

MexxnpeaMeTHbie CBA3H



N3ydenue kypca ¢puznku 6a3oBoro ypoBHs B 10 Kitacce oCyniecTBIsIETCS €
Y4ETOM COJEPXKATEIbHBIX MEXKIIPEIMETHBIX CBSA3€H C KypcaMHM MaTE€MaTUKH,
OMOJIOruHY, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvle nonsimusi, CBA3aHHbBIE C U3YYEHHMEM METOJOB HAyYHOIO
NO3HAHUS: SIBJICHHE, Hay4HbII (DakT, runoresa, puandeckas BEIUUYHMHA, 3aKOH,
TEopusi, HAOIIOACHUE, SKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxka: peuieHUEe CHUCTEMbl YpaBHEHUMW, JHHEWHas (yHKIuS,
napabojna, runepOona, WX TrpaduKd W CBOMCTBA, TPUTOHOMETPUUECKHUE
GyHKIHAH: CUHYC, KOCHHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U X MPOEKIIMH HA OCH KOOpAUHAT,
CJIO’KEHUE BEKTOPOB.

buonocusn: mexanmdeckoe IBMKEHHE B JKMBOM mpupoae, auddysus,
OCMOC, TEIUIOOOMEH HUBBIX OPraHW3MOB (BUIbI TEIUIONEPEAuM, TEIIOBOE
paBHOBECHE), IIEKTPUUECKHUE SBJICHUS B )KUBOW MIPUPOJE.

Xumus: TACKPETHOE CTPOCHHE BEUIECTBA, CTPOEHHWE aTOMOB M MOJIEKY,
MOJIb BELIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBAa TBEPHABIX Te,
KUIKOCTEN U Tra3oB, BJIEKTPUUECKUE CBOMCTBA METAJIOB, JEKTPOJUTHUECKAS
JUCCOLMAIINS, TalbBaHUKA.

l'eocpaghus: BNaxXHOCTh BO3/lyXa, BETPBL, OAPOMETP, TEPMOMETD.

Texnonozus: mpeodpa3oBaHKE TBUKEHUN C UCIIOIb30BAHUEM MEXAHU3MOB,
y4€T TpeHHUs B TEXHUKE, MOIIIMUIHUKH, HCIOJb30BaHUE 3aKOHA COXpPaHEHMS
UMITyJIbCA B TEXHHUKE (pakera, BOJAOMET U JApPYrue), JBUraTeilb BHYTPEHHETO
cropanusi, mnapoBas TypOMHA, OBITOBOW XOJOIWIBHUK, KOHIUIIMOHED,
TEXHOJOTUU  TOJYYEHUSI COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTEepuajaoB, W  HAHOTEXHOJOIMM,  D3JEKTPOCTaTHYecKas  3allluTa,
3a3eMJICHUE 3IIEKTPOITPHUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
ANIEKTPOHArpeBaTeabHble  MPUOOPBI,  BJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
raJlbBaHUKA.

11 KIIACC

Paznen 4. diaekTpoauHaMuKa
Tema 3. Maznummnoe noJie. IneKmpoMazZHUMHAA UHOYKYUA
ITocrossHHBIE MarHuThl. B3auMoOACHCTBME MOCTOSIHHBIX  MarHHUTOB.
MaruutHoe nosie. BekTtop mMarHuTHOM WHAYKIMU. lIpuHIun cynepro3unuun
MAarHWTHBIX TOJIeH. JIMHMKM MarHuTHOM MHAYKUWU. KapThHa JTUHUNA MarHUTHOM
WHYKIIUU MO0JI MOCTOSIHHBIX MarHUTOB.



MarauTHOe TMOJ€ MNPOBOAHHUKA C TOKOM. KapThHa NWHWI HWHAYKUUAH
MAarHUTHOI'O MOJI JUIMHHOIO IPSMOTO IMPOBOJAHUKA U 3aMKHYTOTO KOJIBIIEBOI'O
NPOBOJAHUKA, KaTyllkh ¢ TOKoM. OmnbelT Opcrena. BzaumogeincTBue
MIPOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHHE.

Cuna JlopeHua, €€ moaynb W HampasieHUE. J[BMKEHUE 3apsKEHHOU
YaCTHI[BI B OJHOPOTHOM MarHuTHOM mojie. Pabora cubl Jloperria.

SIBiieHMEe DNEKTPOMAarHUTHOW HMHAYKUMUU. [IoTOK BExkTOpa MarHUTHOM
WHOYKIUWA. DJICKTPOABMKYIIAS CWIAa HMHAYKIHH. 3aKOH 3JEKTPOMArHUTHOMN
nHaykuuu Papanest.

BuxpeBoe siekTpuueckoe mose. JJEKTPOABWKYIIAs CHJIa MHAYKUUUA B
MPOBOJAHUKE, IBUKYIIEMCS TOCTYNATEIBHO B OJHOPOTHOM MAarHUTHOM II0JIE.

ITpasuiio Jlenua.

NHAYyKTUBHOCTB. SIBIEHME CAMOMHIYKUHMH. OJIEKTPOJBHKYLIAs CHJIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuyeckue yCTpOMCTBA MU IPAKTUUYECKOE IMPUMEHEHUE: ITOCTOSHHbBIC
MArHUThI, 3JIEKTPOMArHUTHI, JIEKTPOABUTATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTHIl, UHIYKIIUOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOI'O My4YKa MAarHUTHBIM TOJIEM.

JIMHUY UHAYKIMY MAarHUTHOTO TIOJISI.

B3anmopelicTBue ABYX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JencrBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PNEKTPOMArHUTHOW UHIYKIIUH.

ITpaswuiio Jlenua.

3aBUCHUMOCTb  DJIEKTPOABMKYIIEH CHJIBI HMHAYKIHH OT  CKOpPOCTH
W3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBiieHME CaMOMHIYKIIUU.

Yuenuueckuii oxcnepumenm, rabopamopnule padomul

N3yuenrne MarHuTHOrO NoJIsi KaTYLIKHA C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHAYKIWH.

Pasznea 5. Kosie0anusa v BOJHBI



Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1€0AHUS

Konebarenvbhnass cucrema. CB0OOOAHBIE MeEXaHWYECKHE KojeOaHUS.
I"apmonnueckue konedanus. Ilepuon, yactora, ammuryaa u pasa KojaeOaHH.
[IpyxuHHBII MasITHUK. MaremaTnyeckuit MasiTHUK. YpaBHEeHUE
rapMoHMYEcKUX KojeOanuil. [IpeBpaieHre HSHEPruM MNP TAPMOHUYECKUX
KoJIeOaHUsX.

Konebarensubiii koHTYyp. CBOOOMHBIE AJIEKTPOMArHUTHBIC KOJICOAHUS B
UJcaIbHOM KOJIe0aTeTbHOM KOHTYpEe. AHAJIOTHS MEXIy MEXaHHUYECKUMU U
ANEKTPOMAarHUTHeIMU KosieOaHusiMu. Dopmyna ToMcoHa. 3aKoH COXpaHEHHS
SHEPTUH B HI€ATHHOM KOJIeOaTeTbHOM KOHTYpE.

IIpencraBnenne o  3aryxalomux  KojieOaHMsX.  BbIHyXJIeHHBbIE
MexaHnyeckue komneOanus. Pe3onanc. BwiHyXIeHHBIE 53JIEKTPOMarHUTHbBIE
Kosie0aHus.

[lepemennsblii TOK. CHHYCOMJANBHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIMTYHOE M JEHUCTBYIOIIEE 3HAUEHHE CHUJIBI TOKAa U
HAIPSKCHHUSL.

Tpauchopmatop. [IpousBoncTao, neperadya U HOTpedIieHue
JJEKTPUYECKOW  SHEPrUH. OKOJOTMYECKHUE PHUCKH TIpU  IIPOU3BOJCTBE
anekTposHepruu. KynbTypa UCnosib30BaHUsl 3JEKTPOIHEPTHH B MTOBCEIHEBHOM
AKU3HH.

TexHuyeckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanrue mapaMeTpoB KoJieOATENbHOM CUCTEMbl (MPY>KUHHBINA WU
MaTeMaTUYECKUN MasiTHUK).

Habmronenue 3aTyxaromux KoiaeOaHui.

HccnenoBanue CBOMCTB BBIHYKAECHHBIX KOJICOAHUIA.

Hab6ntonenue pesonanca.

CB0OOAHBIE SJIEKTPOMATHUTHBIE KOJICOAHMS.

OcuuiorpaMMsbl (3aBUCUMOCTH CHJIBI TOKA M HAIPsDKEHUS OT BPEMEHH)
JUTSL 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHCc mnpu NOCIENOBATEIIBHOM COEIUHEHUU PE3UCTOpa, KaTyIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTpONepesadH.

Yuenuueckuu sxcnepumenm, rabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH NEpPHOAA MallbIX KOJEOaHW rpy3a Ha HUTH
OT JUIMHBI HUTH U MacChl Tpy3a.



HccnenoBanne NEpeMEHHOIO TOKa B ILENU W3  IOCIEAOBATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE 60JIHbL

MexaHnnyeckue BOJIHBI, YCJIOBHUS pacnpoctpaHenus. Ilepuon. CkopocThb
pacnpocTpaHeHusi W JjuHa BOJHBL llomepeuHsle W IPOJOJBHBIE BOJIHBIL.
WNuTepdepentus u audpakuns MEXaHU4ECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [' pomkocTs 3Byka. Bricora Tona. TemOp 3ByKa.

DONEeKTPOMATrHUTHBIE BOJHBL. YCIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX
BOJH. B3anmHas opueHranus BekTopoB E, B, V B anekTrpoMarHuTHON BOJIHE.
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIIEHUE, TOIAPU3aLs,
mudpaxuus, uarepdeperius. CKopocTb 3JIeKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTpOMarHUTHBIX BOJIH. [IpMeHEHnE 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHOMIBEI paguOCBA3U U TeNeBUACHU. Paquonokanus.

DNEeKTPOMATrHUTHOE 3arpSI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckne ycTpoOHCTBAa M INPAKTHUECKOE NMPUMEHEHHUE: MY3BIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas TUAarHOCTHKA B TEXHHKE W MEIULIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTEeHHA, TenegoH, CBY-neub.

Jlemoncmpayuu

OOpa3oBaHue U pacIpPOCTPaHEHUE TOMEPEUHBIX U MPOAOIBHBIX BOJH.

Konebmomeecst Teno kak HCTOYHUK 3BYKA.

HaGmronenue oTpaskeHus U MPETOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne naTepdepeniinu u qudpakini MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmonenue cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOU U
4acTOTOM KoJieOaHMil.

HccnegoBaHne  CBOWMCTB  AJIEKTPOMATHUTHBIX  BOJIH:  OTpa)KEHUE,
MIpEIOMJICHUE, TTOJIpU3aIus, TuGpaKiys, UHTephEpPeHITHS.

Tema 3. Onmuxa

['eomeTpruueckas ontuka. [IpAMOIMHENHOE pACIPOCTPAHEHHE CBETA B
omxHOpoaHOM cpene. JIydy cBera. ToueuHbI HCTOYHUK CBETA.

OTpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHune n3oopaxeHuit
B IJIOCKOM 3€pKalie.

[Ipenomnenne cBera. 3aKOHBI TpeEIOMJIEHUS CBeTa. AOCOIIOTHBIN
nokasarens npenomieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHplil yro
MOJIHOTO BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBera. ClokHBIN cocTaB Oenoro cBera. LIBer.



Cobuparomiue u paccewBaromue JIUH3bL. ToHkas suH3a. DOKyCHOE
paccTosiHUE U ONTHYECKas cuiia TOHKoW JuH3bL. [locTpoeHune nzoOpaxkeHuil B
coOMparouMXx M pacceuBarolux JuH3ax. @PopMyina TOHKOM  JHMH3BI.
VBeaudeHue, 1aBaeMoe JTUH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBass ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOEHUST MAaKCHMYMOB M MHUHHMYMOB B HHTEp(EpEHIIMOHHOU
KapTHUHE OT JBYX CMH(A3HBIX KOTEPEHTHBIX UCTOUHUKOB.

Hudpakuus ceta. AudpakuronHas pemiérka. YcClIoBHE HaOIIOACHUS
[JIABHBIX MAaKCMMYMOB T@pU TMaJ€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

ITonsipu3zanus ceera.

TexHnueckne yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
¢doToanmapar, TPOCKIIMOHHBIA ammapaT, MHKPOCKOI, TEJIECKON, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIIPOH/I.

Jlemoncmpayuu

[IpsiMonuHElHOE pacnpoCTpaHEHUE, OTPAKEHUE U TPEIOMJICHUE CBETA.
OnTuyeckue NpuoOpBkI.

[TonHoe BHYTpeHHEE OTpakeHue. Moiellb CBETOBOIA.

HccnenoBanue cBONCTB M300paKEHU B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeJIECKOomna.

Hab6monenue uaTepdepeHiium creTa.

Hab6monenne nudpakmuu ceeta.

Hab6mronenue nucnepcuu ceera.

[TonyyeHune criekTpa ¢ NOMOIIbIO PU3MBI.

[Tomydenue crekTpa ¢ MOMOIIbI0 AUGPAKITUOHHON PEMIETKY.

HaGmonenue nomisipuzanuu cBera.

Yuenuueckuui sxcnepumenm, 1abopamoptule pabomol

N3Mmepenue rmokasarens MpeJoMIICHUS CTeKIIa.

HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.

Hab6mtonenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

['paHnibl  TPUMEHUMOCTH  KJIACCMYECKOM  MexaHukH. [locTymnarsl
CIICIMATIbHOW TEOPUHU OTHOCUTEIIBHOCTH: MHBAPHUAHTHOCTH MOJYJSI CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEILHOCTH DUHILITEHHA.

OTHOCUTENBHOCT,  OJHOBPEMEHHOCTHU.  3aMEIJIECHHWE BpPEMEHU U
COKpAILICHUE JJINHBI.



DHeprus U UMIYJIbC PEASTUBUCTCKON YaCTHIIBL.

CBs13p Maccbl € BSHEpPruedl M HMIIYJIbCOM PESITUBUCTCKONW YACTHIIBL.
DHeprus MmoKos.

Paznen 7. KBanTtoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®oronsl. @opmyna Ilmanka cBs3u sHeprur (GOTOHA C €r0 YaCTOTOM.
DHeprus 1 UMNyJbC GOTOHA.

OtkpeiTie U uccinenoBanue ¢orodddexra. Onmbitel A. I'. Cronerosa.
3akonbl potordpdekra. YpaBHenue DitHiuTenHa s horodddekra. «KpacHas
rpa"uiay ¢porodddexra.

JlaBrenue ceeta. OnpiThl I1. H. JIeGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

Texauyeckne ycTpoHCTBA M TMPAKTUYECKOE MPUMEHEHHE: (DOTORIEMEHT,
¢doTonaTumk, conHeyHas 6arapes, CBETOIUO/I.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOH IJIaCTUHOM.

HccnenoBanue 3aKk0HOB BHEMIHETO GoTodddexTa.

CBeronnog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pezepdopaa mo paccesHuio o -4acTHII.
[Inanerapnas momens aroma. Iloctynatel bopa. M3nyduenue u mornomieHue
(GOTOHOB TIpHU MEpPexo/ie aroMa C OJHOIO YPOBHS PHEpruu Ha Apyrou. Bumbl
cnekTpoB. CHEKTp ypOBHEH SHEPruU aTomMa BOJOpOAa.

BonHoBeie cBoiicTBa wactun. Bomael ge bpounsa. KopnyckynspHo-
BOJIHOBOW 1yaJlu3M.

CHOHTaHHOE U BBIHYXKJICHHOE U3ITYyYEHUE.

TexHnueckrne yCcTpONCTBA M MPAKTHUYECKOE MPUMEHEHUE: CIEKTPaIbHBII
aHanu3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

OnpeneneHue AIUHBI BOJHBI Jlazepa.

HaGmronenne nuHelyaThIX CIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomoi
Habmronenne nuHelyaToro CreKTpa.

Tema 3. Amomnoe aopo



DKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIIOKHOCTh CTpoeHus sAnpa. OTKpbITHE
panunoaktuBHOCTU.  OmbiTel  Pe3epdopna 1o  ompeneneHuio  cocraBa
paavoakTUBHOro wu3nydeHus. CBoiicTBa anbda-, Oera-, ramMmma-u3ay4deHHs.
Bimsinue paanoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA U HeWTpoHa. Hykinonnas monens sigpa ['eitzendepra—
NBanenko. 3apsaa sapa. MaccoBoe uncio siapa. M3oTonsr.

Anba-pacniaa. DJNEKTpPOHHBIM M TO3UTPOHHBIA OeTta-pacmaa. [amma-
U3JIydeHUe. 3aKOH PaJMOAKTUBHOIO pacnaia.

DHeprus CBsI3U HYKJIOHOB B sifipe. AnepHbie cuibl. Jedekt maccsl apa.

Snepusble peakiuu. JleneHue u CUHTES AaEP.

Anepusiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOaeMbl M MEpPCIEKTHUBbI
AJIEPHON SHEPIeTUKU. DKOJOTUYECKUE aCIIEKThI SAEPHON IHEPrEeTUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTto1b1 HAaOJIFOIEHUS U PETUCTPALMU FJIEMEHTAPHBIX YAaCTHL.

dyHgamMeHTalbHbIC B3aUMOACHCTBUA. EMWHCTBO (GU3MUECKOW KapTHHBI
MHpA.

TexHnueckne yCTpOMCTBA M NPAKTHUYECKOE ITPUMEHEHHE: JI03UMETD,
KaMmepa Bunbcona, siiepHbIil peakTop, arToMHas 6omoa.

Jlemoncmpayuu

CUY€TUNK MOHU3UPYIOIINX YACTHULI.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otamnbl pa3BUTUS acTpoHOMUU. llpukiagHoe W MHPOBO33PEHUYECKOE
3Ha4E€HUE aCTPOHOMMHM.

Bun 3Bé3nHoro Heba. Co3Be3nus, spkue 3BE3/bI, MIIAHETHI, UX BUIUMOE
JBUYKCHHE.

Conneynas cucrema.

Connue. ConneuHasd akTuBHOCTh. Mcrounuk sHeprum ConHia U 3BE3N.
3BE3MIBI, UX OCHOBHBIEC XAPAKTEPUCTUKH. J(MarpamMma «CIEKTPAJbHBIM Kiacc —
CBETUMOCTB». 3BE3/bl TJIABHOM IIOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IS 3BE3] TVIABHOW MOCJIEIOBATEILHOCTH. BHyTpeHHEE CTpOEHUE
3B€371. CoBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKIAEHUU U 3Boionuu ConHia
1 3BE3/. DTaIIbl )KU3HU 3BE3I.

Mueunsiii [Tyte — Hama I'anaktuka. [lomoxenue u auxenue CoyHIA B
lNanaktuke. Tunsl ramaktuk. Paguoramakthkn u KBazapbel. UEpHbIE OBIPHI B
AIpax rajlakTHK.



Bcenennas. Pacmiupenue Bceenennoi. 3akon XaO06na. PasOeranue
ranakTuk. Teopus boinbioro B3peiBa. PeMKTOBOE U3ITyYEHUE.

MacmrabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

Hab6monenus HEBOOPYKEHHBIM IJ1a30M Cc HCIIO0JIb30BaHUEM
KOMIIBIOTEPHBIX ~MPUJIOKEHUW JUIsl  ONpPEACNICHUs TOJOKEHUS HEeOEeCHBIX
00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be3/1usi CEeBEpHOTO MOTYIIAPUS U
SIPKUE 3BE3BI.

HaOmonenus B Teneckon Jlynsl, mnaner, Maeunoro IlyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢Qu3ukun m acTpoHOMUM B DKOHOMHYECKOW, TEXHOJIOTHYECKOMH,
COLIMANILHOM M ATUYECKOM cdepax AesITeNbHOCTH YeNOBEKa, POjb M MECTO
GuU3MKH W acCTPOHOMHHM B COBPEMCHHOW HAy4YHOW KapTHHE MHpa, POJIb
¢uznyeckoil Teopun B (HOPMUPOBAHUU MPEACTABICHUN O (GU3NYECKON KapTUHE
MHUpa, MECTO (PU3NYECKON KapTUHBI MHUpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJICTaBICHUNA O IPUPOJIE.

MesxknpeaMeTHbie CBA3H

N3ydenue kypca ¢puznuku 6a30Boro ypoBHs B 11 kiiacce ocyniecTBisieTcs ¢
y4€TOM COJIepKaTEIbHBIX MEXIPEAMETHBIX CBSA3EH C KypcamMu MaTeMaTHKH,
Ouonoruu, XUMuM, reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nonssmusi, CBSI3aHHBIE C U3YYEHUEM METO0B HAyYHOT'O
MO3HAHUS: SBJICHUE, HAYYHBIH (aKT, TUnoTe3a, Gpunyeckas BEITUYNHA, 3aKOH,
Teopusi, HaOJIIoeHNE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIE]Ib, U3MEPEHHE.

Mamemamuxa: peumieHUEe CUCTEMbl YPaBHEHHM, TPUTOHOMETPUUYECKHE
byHKIIAN: CUHYC, KOCHUHYC, TaHT'€HC, KOTaHT'€HC, OCHOBHO€E
TPUTOHOMETPUYECKOE TOKAECTBO, BEKTOPBI U UX MPOEKIIMU HAa OCH KOOPJMHAT,
CIIO)KCHHE BEKTOPOB, IPOM3BOJHBIC JJIIEMEHTAPHBIX (YHKIUW, TPU3HAKA
noJI00usl TPEYroJbHUKOB, OMpEEICHUE IJIOMAAN IIOCKUX (GUryp u oobéma
TEJ.

buonocus: »nexTpuyeckue SBICHUS B JKMBOM MPUPOJE, KOJIEOATEIbHBIC
IBIKEHUS B JKUBOW IMPUPOJIC, ONTHYECKUE SIBICHHS B KUBOM MPUPOJE,
NEeUCTBUE paiiallii Ha KUBBIC OPTaHU3MBI.

Xumusi: CTpOEHHWE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa
TBEPABIX TEJN, MEXaHW3Mbl O0pa30BaHUS KPUCTALIMYECKON  pEHIETKH,
CIEKTPAJIbHBIN aHAJIN3.

leocpagusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3EMJICTPSICEHU.



Texnonoecus: TMHUM DIIEKTpONEpPENady, TEHEPATOP IEPEMEHHOIO TOKa,
BJICKTPOJABUTATEIb, UHAYKIIMOHHAS ME€Yb, paigap, PaaIUuONpPUEMHUK, TEICBU30D,
anTeHHa, TenedoH, CBU-neys, NpoeKIIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA,
coJHe4Has Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenune yueOHoro mpenmera «Dusmka» Ha ypoBHE CpEIHEro OOIIero
oOpazoBaHusi  (0a30BbIi  ypOBEHb) JOHKHO 00OECHEUYUTh  JTOCTHIKECHHE
CJIETYIOIINX JIMYHOCTHBIX, METAIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToB.

JIMHHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yJIbTaThl OCBOEHHUS YydeOHOro mnpeamera «Du3znKa»
JIOJDKHBI ~ OTpaXaTh  TOTOBHOCTh M CIIOCOOHOCTh  OOYyYarommxcs
PYKOBOJICTBOBAaTbCS C(OPMUPOBAHHOW BHYTPEHHEW MO3MLUENH JIMYHOCTH,
CHUCTEMOH IEHHOCTHBIX OpPHUEHTAIMii, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO  OOIlEecTBa,
pacCIIUPEHUE JKU3HEHHOIO OIbITa M OMNbITA JEATEIBHOCTH B MPOLECCE
peanu3alny OCHOBHBIX HAIPABJIEHUM BOCIUTATENBHOM JEATEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHUSA:

chOpPMUPOBAHHOCTh ~ TPAXKTAHCKOM  TO3UIMU  OOydYaromIerocss  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUICKOT0 OOIIIECTBA;

MPUHATHE TPAAUIMOHHBIX OOIIEUETOBEYECKUX T'YMAHHUCTUYECKUX U
JEMOKPAaTUYECKUX LIECHHOCTEW;

TOTOBHOCTH BECTH COBMECTHYIO JIESITEJIbHOCTh B MHTEPECAX IPaKAaHCKOTO
0O0IIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIIbHON OpraHU3allnu;

YMEHUE  B3aUMOJECHCTBOBaTh C  COLMAJIbHBIMH  HWHCTUTYTaMH B
COOTBETCTBUHU C UX QYHKIUAMHU U HA3HAYECHUEM;

TOTOBHOCTb K TYMAaHUTaPHOM U BOJIOHTEPCKOMN JAEATEIbHOCTH;

2) IATPUOTHYECKOT 0 BOCTIMTAHUS :

chOpMUPOBAHHOCTH POCCHMCKOU rpaXk JaHCKOMN UJICHTUYHOCTH,
NaTPpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSAM
POCCUICKHMX YYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITHTAHMSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTBH OIIEHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM YHCJIE B
JESITEIIbHOCTUA YYEHOTO;



OCO3HAHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYHBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOEC OTHOIICHHE K MUPY, BKIIOYAas OJCTETHKY HAYYHOTO
TBOPYECTBA, MIPUCYIIETO (PU3NUECKON HAYKE;

5) Tpy10BOI'0 BOCTIMTAHMSI:

UHTEpEC K Pa3InYHbIM cdepaM MpodheCCHOHATBLHON ACITETBHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3MKOM M TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyaymed mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIE >KHU3HEHHBIE
TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O W CaMOOOpa30BAHHIO B
o0nactu GU3MKH HA MIPOTSHKCHUH BCEH KU3HU;

6) KO0JI0rH4eCcKOro BOCIIHTAHHUS:

C(OPMHUPOBAHHOCTH JKOJOTHYECKON KYJIbTYPHI, OCO3HAHHE TI00ATBHOTO
XapakTepa SKOJIOrHUeCKUX Mpolem;

IUIAHUPOBAHUE M OCYUIECTBJIEHHUE ACHUCTBUUA B OKPYXKAIOIIEH Cpele Ha
OCHOBE 3HaHUS IIeJIel YCTOMYUBOT'O Pa3BUTHS YEIIOBEUECTBA;

paCIIMpPEHHE OIbITA JEATEIILHOCTH JKOJIOTMYSCKON HAINPAaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (QU3UKE;

7) HeHHOCTH HAYYHOT 0 TIO3HAHMSA:

COPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (pU3HUECKON HAYKU;

OCO3HAHUE IEHHOCTH HAYYHOW JESITECIBHOCTH, TOTOBHOCTH B IIPOIIECCE
U3ydeHuss (UBMKH  OCYIIECTBISITh IMPOCKTHYID H  HCCIEOBaTEIBCKYIO
JESTETbHOCTh WHAUBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Ba3oBble Jornueckue aeMcTBUs:
CaMOCTOSITETLHO  (DOPMYJIUPOBATh W  aAKTYyaJIM3UPOBATH  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;
ONPENECIATh LIEIN JIEATECIbHOCTH, 3aJaBaTh IAPAMETPbl U KPUTEPUU HX
JIOCTHKCHMS;
BBISIBJIAITh 3aKOHOMEPHOCTH UM IIPOTUBOPEYHS B PAaCCMATPUBAEMBIX
(bU3UYECKUX SBJICHUSX;
pa3pabaThIBaTh IJIaH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIM3a UMCIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIIbLHBIX PECYPCOB;



BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OIICHUBATh COOTBETCTBHUE
pE3yJIbTATOB 1LIEJISIM, OLIEHUBATh PUCKH TTOCIEACTBUI JEATEIHbHOCTH;

KOOPJIMHUPOBaTh W BBINOJHATH pabOTy B YCIOBUSIX PEaJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUSI;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPY PEIICHUHN KU3HESHHBIX MTPOOJIEM.

ba3oBble uccienoBarebCcKHe JeHCTBUSA .

BIIQJICTh HAYYHOM TEPMHUHOJIOTHEHN, KIIOYEBBIMU MOHSATUSIMU U METOJIAMH
(bu3nuecKon HayKu;

BJIQJICTh  HABBIKAMM  Y4EOHO-HMCCIICIOBATEIILCKOM W IPOCKTHOMU
NESTENbHOCTH B 00MactT (U3UKH, CHOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITEJIbHOMY  TIOMCKY  METOJIOB  pelieHus  3agad  (U3UYECKOro
COJIEpaHUsl, IPUMEHEHUIO PA3IMYHBIX METOJOB TO3HAHUS;

BJIQJICTh BHJAMHU JEATECILHOCTH I10 TIOJYYCHHIO HOBOI'O 3HAHMS, €ro
WHTEpIIpETallii, NPEeoOpa30BaHUI0 U TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPA CO3JJaHUN YICOHBIX MMPOCKTOB B 00JIaCTH (DU3HUKU;

BBISBJISITh MPUUMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJu3UpOBaTh 3ajavy,
BBIJIBUTaTh TUIOTE3Y €€ pPEIICHMS, HAXOAUTh apryMEHTHI ISl JOKa3aTeJIbCTBA
CBOUX YTBEP)KJCHHUM, 3a/1aBaTh MapamMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh TIOJYYEHHBIE B XOJ€ pElIeHUs 3aJadu pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBAaTh MX JOCTOBEPHOCTb, MPOTHO3UPOBATH HM3MEHECHHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (OPMYIHUPOBaTH COOCTBEHHBIE 337aud B 0Opa3oBaTesbHOU
JIESITETbHOCTH, B TOM YHCIIE TIPU U3YYCHUU (DU3HKY;

JIlaBaTh OLICHKY HOBBIM CHUTYaIlUsM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCUTh 3HaHUS TO0 (U3MKE B MPAKTHYECKYIO 00JacTh
KU3HEICATSIIEHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTe;

BBIJIBUTaTh HOBBIC UJICH, MIPEIaratb OPUTMHAIbHBIE OIXOAbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]]a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHNUS.

Pabora ¢ undgopmanmeii:

BIIQJICTh HABBIKAMM MOJYy4YeHUs] MHPopManunu (PU3NUECKOro COACpIKaHUS
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIISITh ITOMCK, aHAJIU3,
CHUCTEMATH3alMI0 U MHTEPHpPETAui0 UHPOPMAIIUU PA3TUYHBIX BUIAOB U (PopM
MPEICTaBJICHUSI;

OILICHUBAThH JIOCTOBEPHOCTh UH(POPMAITUY;

UCIIONB30BaTh CPEJCTBA HHQPOPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX
TEXHOJIOT UM B pelieHnn KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3aIlMOHHBIX 3a/a4 ¢ COOJII0IEHUEM TPeOOBaHUN IPrOHOMUKH, TEXHUKU



0€30MacHOCTH, TUTHEHBI, PECYpPCOCOEPEKEHNS, MPABOBBIX U ITHUYECKUX HOPM,
HOPM HMH(MOPMAIMOHHON O€30IaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOIO COAEPXKAHUS B pa3IMUYHBIX (hopmaTax ¢
y4€TOM HaszHaueHWs: WHGOPMAIMUM U  IIeNIeBOW  ayJUTOPUH, BbIOMpas
ONTUMAaJIbHYIO (POPMY MPEACTABICHUS U BU3YyAIU3ALIHH.

KoMMyHUKAaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:

OCYIIECTBJIATh OOIIEHWEe Ha Yypokax (U3MKK MW BO BHEYPOUHOU
NEeATEeNbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallUd W CMATYaTh
KOH()JIUKTHI;

pa3BEPHYTO U JIOTMYHO U3JIAraTh CBOK TOUKY 3PEHHS C MCIIOJIIb30BAaHUEM
SI3bIKOBBIX CPEJICTB;

MOHMMAaTh WU WCHOJIb30BaTh  NPEUMYIINECTBA  KOMaHJIHOW U
WHANBUAYAIEHOM paboThI;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JNEHCTBUU C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTHUBA,;

MPUHUMAaTh LEJIU COBMECTHOW JIESTENbHOCTH, OPraHU30BbIBATH U
KOOPAMHUPOBATh ACUCTBUS MO €€ JOCTHKEHHIO: COCTaBIISITh IUIAH JICVCTBHIA,
pacipenensaTh poiau ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXKIATh Pe3yJbTaThl
COBMECTHOU padOThI;

OLICHMBAaTh KAaueCTBO CBOEr0 BKJIAJa U KaXJOr0 y4acTHMKA KOMAaHJIbI B
001Ut pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npeayiaraTb HOBBIC IPOCKTHI, OIEHUBATh HUJEH C TO3UIMA HOBH3HHBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh IO3UTHBHOE CTPATErHMYECKOE ITOBEACHHE B Pa3IUYHBIX
CUTYalLUsIX, TPOSBIISATh TBOPUECTBO U BOOOpAXKEHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHBIE YHUBEpPCAJIbHbIE yYeOHbIE 1eHCTBUS
Camoopranuzanus:

CaMOCTOATEILHO  OCYIIECTBJISITh  MO3HABATEJIbHYIO  JICSITEILHOCTH B
obnmacti (U3MKM U ACTPOHOMHUHU, BBISIBISTH MPOOJEMBbI, CTaBUTh W
dbopMyIMpoBaTh COOCTBEHHBIC 3aa4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PELICHUS PACUETHBIX M KAaUE€CTBEHHBIX
3a/lay, TUIaH BBITIOJIHEHUS TMPAKTUYECKOM pPAOOTBI € YYETOM HUMEHOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHI;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;



pacliupsATh  paMKH  y4yeOHOro mpeaMeTra Ha  OCHOBE  JIMYHBIX
MIPEINIOYTEHNH;

JieJlaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO W TPOSIBICHUIO SPYIULMUA B 00JacTU
(U3MKH, TOCTOSHHO TIOBBIIATh CBOW OOpa30BATENbHBIA U KYyJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTE/JIEKT:

JIaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIECIISIM;

BJaJ€Th HAaBBIKAMU TIO3HABATENbHOW pedrexkcun Kak OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTEIbHBIX TPOIIECCOB, UX PE3YJIbTATOB H
OCHOBAHUI;

UCTIONb30BaTh MNPUEMBI peIeKCHH ISl OLEHKH CHUTyalluu, BbIOOpa
BEPHOI'O PELICHMUS;

YMETh OLEHUBATh PUCKM M CBOECBPEMEHHO NPHUHUMATh pPEUIEHUS MO UX
CHUXEHUIO;

NPUHUMATh MOTHBBI U apryMEHTHl JPYrUX IpU aHAIM3E€ PE3yJbTaTOB
NEeSTEeNbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEJIOCTaTKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI U apryMEHThl JPYrUX IpU aHAIM3E€ PEe3yJbTaTOB
NEeSATENbHOCTH;

MpU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIUOKHU.

B nporiecce 1oCTHXEHUS JIMYHOCTHBIX Pe3yJIbTaTOB OCBOCHMS IIPOrPaMMBbI
mo ¢u3WKe I YpOBHS CpeaHero oOmiero oOpa3oBaHus y OOyJarOIIMXCS

COBEPIIICHCTBYETCS AMOIMOHATLHBIH WUHTEIJICKT, MPeIMOJIar Ao
c(hOopMUPOBAHHOCTb:
CaMOCO3HAHMS,  BKJIIOYAIOIIETO  CHOCOOHOCTh  MOHUMAaTh  CBOE

SMOLIMOHAJILHOE COCTOSIHME, BHUJAETh HANpaBICHUS pPAa3BUTUS COOCTBEHHOM
AMOIMOHAIILHOM C(epbl, OBITH YBEPEHHBIM B CE0€;

CaMOpETYJMPOBAHMSI, BKIKOYAIOLIETO0 CAMOKOHTPOJIb, YMEHUE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTh aJalnTHUPOBAaThCA K
SMOLIMOHAIILHBIM HU3MEHEHUSIM U NpPOSBISATH TUOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEN CTPEMIICHUE K TOCTHKEHUIO LETU
U yCrexy, ONTUMU3M, HHULIUATUBHOCTh, YMEHUE JIEUCTBOBATh UCXOAS U3 CBOMX
BO3MOKHOCTEH;



AMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh IMOHMMATh  3MOLMOHAIBHOE
COCTOSIHUE JIPYTUX, VYYUTHIBATb €ro MpU OCYLIECTBICHUH  OOLICHMUS,
CIIOCOOHOCTBH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMATIBHBIX ~ HABBIKOB, BKJIOYAIOIIMX CHOCOOHOCTh  BBICTPauBaTh
OTHOILIEHUS C APYTHUMH JIOAbMH, 3a00TUTHCS, MIPOSBIATH HHTEPEC U pa3periaTh
KOH()JIMKTBI.

HPEAMETHBIE PE3YJIbTATDBI

K xoHny oOyuenuss B 10 kiacce mpeaMeTHble pe3yabTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh C(HOPMUPOBAHHOCTh y OO YJAIOLIUXCS YMEHM:

JIEMOHCTPHUPOBATh HA MPUMEPAX POJib U MeCTO (pU3MKU B (POpMUpOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH JIIOJIEH;

YUUTBIBaTh TPaHUIIbl NPUMEHEHUS H3YYEHHBIX (U3MUECKUX MOAENei:
MarepualibHasi TOYKa, MHEpLHaIbHas CHCTEMa OTCYETa, aOCONIOTHO TBEpPIOE
TENO, WACANbHBIA Ta3, MOJEIN CTPOCHUS Ta30B, KUIAKOCTEHM W TBEPABIX TE,
TOYEUHBIN HJIEKTPUUECKUM 3aps]] IpU pelIeHUH (PU3NUECKUX 3ajay;

pacno3HaBaTh (U3MYECKUE SIBJICHHS (MPOIECCh) U OOBSACHITH MX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJICKYJIIPHO-KMHETUYECKOW TEOPUM CTPOECHUS
BEIIECTBA W  DJIEKTPOAWHAMHMKH: PABHOMEPHOE M  PaBHOYCKOPEHHOE
OpSIMOJIMHEWHOE  JABWKEHUE, CBOOOJHOE TajJeHHe Tel, JBHXKEHHE IO
OKPYXKHOCTH, HWHEpIUs, B3aumojencteue Ten, auddysus, OpoyHOBCKOE
JBUYKEHUE, CTPOCHUE KUIAKOCTEH M TBEPIBIX TEJ, U3MEHEHUE 00bEMa Tell MpU
HarpeBaHuM (OXJAXJICHHH), TEIUIOBOE PAaBHOBECHUE, UCIIAPEHHUE, KOHJIECHCALMS,
IUIABJICHUE, KPUCTAJLIM3ALMsA, KUIICEHHE, BIIAXXHOCTb BO3/1YyXa, IIOBBIIICHUE
J@ABJICHUs Ta3a IIPpU €ro HAarpeBaHUU B 3aKPBITOM COCYIE, CBA3b MEXKIY
IapaMeTpaMHl COCTOSHHMS Trasa B  M30Ipoleccax, DJJIEKTPU3aluus  Ted,
B3aUMOJICICTBUE 3aps0B;

OIMCHIBATh MEXaHUYECKOE JBIKECHUE, UCTIONB3YS (PU3NUECKUE BETUUHUHBI:
KOOpJMHATA, IyTh, IEPEMELICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIA,
UMITYJIbC ~ Te€la, KUHETUYECKas  DHEprus, IOTEHUHAIbHAs  DHEPrus,
MeXaHu4ecKass padoTa, MEXaHWYECKas MOIIHOCTb; MPU OMHCAHUHU IMPABUIBHO
TPaKTOBaTh (PM3MUYECKUN CMBICT HCIOJNb3YyEMbIX BEJUYHMH, UX OOO3HAYCHUS U
€AMHUIBI, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOLINE TAHHYIO (PU3HUECKYIO BEIUUUHY
C APYI'MMH BEJIIMYNHAMU;

ONMCHIBATh HW3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHMS,
UCTIONIb3Yys (PU3MUYecKHe BEJIMYMHBL: JABJICHUE Ta3a, TeMIeparypa, CpemaHss



KHUHETHUYECKas SHEPrus Xa0TUYECKOTO JBUKCHUS MOJIEKYI,
CPEHEKBAAPAaTUYHAsl CKOPOCTb MOJEKYJ, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS
sHeprusi, pabora raza, KOIPOUIIMEHT TOJIE3HOIO JIEUCTBHUS TEIJIOBOrO
JBUTATEIIA; MpPU ONHCAHUM TMPABWIBHO TPAaKTOBaTh (DU3MUECKUA CMBICH
UCMOJIb3YEMbIX BEIUYUH, WX OOO3HAUEHUS M €IMHUIbL, HaXOAUTh (HOPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIMYUHAM;

OMKCHIBaTh  M3YYEHHBIE  JJICKTPUYECKHE  CBOWCTBA  BEUIECTBA W
ANEKTPUUECKUE SBJICHUS (TIPOLECCHI), HUCIMOJIb3Yyd (PU3NYECKHE BEIMYUHBI:
AIEKTPUYECKUH 3apsl, IJIEKTPUUYECKOE M0JI€, HANPSYKEHHOCTD MOJIsA, IOTEHIINAL,
pa3HOCTh MOTEHLMANOB; NpPU OMHCAHWU TPABUIBHO TPAKTOBATh (HU3MUECKUN
CMBICIT HCIOJNb3YEMbIX BEJIMYUH, WUX OOO3HAYEHUS U E€JAMHMIIbI; YKa3bIBaTh
(GopMyIbl, CBSI3bIBAIOIIME JaHHYIO (PU3MYECKYI0 BEJIMYMHY C APYTUMHU
BEJIMYMHAMMU;

aHATM3UPOBAaTh  (PU3MYECKUE TMPOIECCHl W SBICHUS, HUCIOJb3Ys
¢us3nueckre 3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHoro tsaroteHus, I, 11 u III
3aKk0oHbl HBIOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM OHEpPIruH, 3aKOH
COXpaHEHHUs] UMITYJIbCa, MPUHLMI CYNEPIO3UIMN CHUJI, IPUHLIUI PaBHOMPABUS
UHEPLUMAIBHBIX CHCTEM  OTCUETa, MOJIEKYJISPHO-KUHETUYECKYID TEOPHIO
CTPOEHHUSI BEIIECTBA, Fa30BbIE 3aKOHBI, CBSI3b CPEAHEN KMHETHYECKOM DHEPruu
TEMJIOBOIO JBUYKEHUS MOJIEKYJl ¢ aOCOJIIOTHOM TeMmIlepaTypoid, MepBbIi 3aKOH
TEPMOJMHAMHUKH, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH KyioHna,
IPU 3TOM pa3iMyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €0 MaTeMaTHYeCKOoe
BBIpQXKEHUE U yCJIOBUSA (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHIMUIBI JEHCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iMyuaTh YCJIOBUS MX O€30MaCHOIO HUCIMOIb30BaHUSA
B IIOBCEIHEBHOM KM3HU;

BBITIOJIHATh JKCIEPUMEHTHI MO HUCCJIENOBAHMIO (DU3MYECKUX SIBJICHUU U
MIPOLIECCOB C MCIOJB30BAHMEM MNPSIMBIX U KOCBEHHBIX M3MEPEHUMN, MPU 3TOM
dbopMynupoBaTh MpodieMy/3alady W THUIOTE3y Y4eOHOro HSKCIEepUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO 000pYI0BaHUs, MPOBOAUTH OMBIT U
(bopMyIMpOBaTh BHIBOJIBL;

OCYILLECTBJISITh MPSIMbIE U KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BEINYMH,
IpU 3TOM BBIOMpPATh ONTUMAJIBHBIA CIIOCOO W3MEPEHUs M HCHOJIb30BaTh
WU3BECTHBIE METObI OLICHKU ITOIPEIIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXAY (PU3NYECKMMH BEJIMYUHAMU C
UCIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(uKCHpOBaTh Pe3yibTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIUYHUH B
BUJIE TAaOJIUIL U TpaUKOB, A€NaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEIOBAHUS;



coOJo1aTh MpaBuia 0€30MacCHOrO TpyAa IMPHU MPOBEACHUU UCCIEIOBAHUM
B paMKaX y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HUCCIEI0BATEILCKON U MPOSKTHOM
JNEATeIbHOCTA  C  HCMOJB30BAaHUEM  M3MEPUTEIBHBIX  YCTPOMCTB U
1a00paToOpHOro 00OPYAOBAHMUS;

pemarth pacy€THbIC 3a7aud C SBHO 3aJlaHHON (PU3UYECKON MOEIbIO,
UCTIONB3Ysl (PU3MUECKHE 3aKOHBI W MPUHIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS
3a/1la4u BBHIOMPATh (PU3MUECKYIO MOJENb, BBIACIATh (DU3HUUECKUE BEIUYUHBI U
dbopmMyIibl, HEOOXOIUMBIE VISl €€ pelieHus, MPOBOJUTh PacuéThl U OLICHUBATH
peaTbHOCTD MOTYYEHHOI0 3HaYeHUs (PU3UIECKON BEJIMYMHBIL;

pemiaTth KaueCTBEHHbIE 3a7aui: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIEMOUYKY PACCYKIEHUN C ONOPON HAa M3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH W (PU3NYECKUE SBICHUS,

UCIIOJIb30BaTh ~ MpPH  PELIEHWHM  y4eOHbIX  3a7ady  COBPEMEHHBIE
WH()OPMAITMOHHBIE  TEXHOJIOTHUHU TUTSt MOKUCKa, CTPYKTYpPUPOBaHUS,
WHTEpIIpETAallMid YW  NOPEACTABJICHUS  y4eOHOM U HAyYHO-MOMYJSPHOMI
uHoOpMaIMKi, TOJYYCHHOW W3 Pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJy4aeMyl0 HH(POPMAITHIO;

MPUBOJIUTH TPUMEPHI BKJAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKH, OOBSICHEHHUE MPOLIECCOB OKPYKAIOUIEr0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 10 (U3HUKE B MOBCEIHEBHOW KU3HU
st oOecrieyeHus O€30MacHOCTM Mpu  oOpallleHHMH ¢ npubopaMu U
TEXHUYECKUMHU YCTPONUCTBAMH, SISl COXPAHEHUS 37I0POBbSI U COOIIOJCHUS HOPM
AKOJIOTUYECKOTO TTOBEJICHUS B OKPY KalOIIeh cpejie;

paboTaTh B TpYIIEe C BBIIOJHEHUEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IJJAHUPOBATHh PabOTy TPYIIIBI, PAMOHATBHO paCHpenessaTh OO0S3aHHOCTH U
IJIaHUPOBAaTh  AESATEIBHOCTh B  HECTAHNAPTHBIX CHUTyalUsAX, AaJEKBaTHO
OLICHUMBATh  BKJAJ  KaXJOr0 W3 YYaCTHUKOB TpyOlbl B  pEIICHUE
paccMaTpuBaeMou mpoOJIeMBbl.

K xonmy o6yuyenus B 11 kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y OO YUAIOIITUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (HU3HKU B (POPMUPOBAHUHU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHUpPA, B PAa3BUTHH COBPEMEHHOM TEXHHUKH U
TEXHOJIOTHH, B IPAKTUYECKOU AEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €JUHCTBO
(u3nUecKol KapTUHBI MUPA;

VUUTHIBATh TPAHUIIBI TPUMEHEHUS HW3YYCHHBIX (PU3UUYECKUX MOJICIICH:
TOYEYHBIA JJIEKTPUYECKUN 3apsiji, JIyd CBETa, TOYECUHBIM HCTOYHUK CBETA,



g/lepHasl MOJENb aTOMa, HYKJIIOHHAas MOJENb aTOMHOIO sApa MpU pelIeHUH
buznuecKkux 3anay;

pacno3HaBaTh (PU3MYECKUE SIBJICHHS (MPOIECCh) U OOBSACHITH MX Ha
OCHOBE 3aKOHOB JJIEKTPOJMHAMHUKM W KBAHTOBOM (DU3HMKHU: 3IIEKTpUYECKAS
POBOJUMOCTD, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JIEHCTBUS TOKa,
B3aMMOJICWICTBME  MAarHUTOB, OJEKTPOMAarHUTHAas  WHIAYKIUS, JICHWCTBUE
MarHUTHOTO TIOJII Ha TPOBOAHUK C TOKOM MW JIBIDKYIIMICS — 3apsi,
AJIEKTPOMArHUTHbIE KOJICOAHWS M BOJHBI, MPSMOJIMHEHHOE pacrpocTpaHEHUE
CBETa, OTPAXKEHHUE, NIpeioMIIeHne, HHTepdepeHIus, TUdpakius U ToJsIpru3alus
CBeTa, AUcTepcus cBeTa, porodnekTpuaeckuit 3pdext (hotorddexr), creToBOE
JaBJ€HHE, BO3HMKHOBEHUE JIMHEWYaTOro CIEKTpa aromMa  BOJOpOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs PaIOAKTUBHOCTD;

OINKCHIBATh M3YUYEHHBIE CBOWMCTBA BEIIECTBA (IIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  Pa3IUYHBIX  Cped) W
ANIEKTPOMArHUTHBIC SIBJICHUS (IIPOLECCHI), UCTONb3ys (DU3MUECKHE BETUYHHBI:
ANEKTPUYECKUH 3apsi]l, CUiIa TOKA, SJIEKTPUUECKOE HAMPSIKEHUE, JIEKTPUUECKOe
CONPOTHUBJICHHE, PA3HOCTh IMOTEHUMAJIOB, 3JEKTPOJBIKYIIAas cujia, padora
TOKa, HWHAYKIUS MArHUTHOTO Tojsi, cwia Awmmnepa, cuia JlopeHia,
WHIYKTUBHOCTD KaTYIIKH, JHEPTUS AJIEKTPUYECKOTO0 W MArHUTHOTO TOJEH,
NEepUOJ U YacTOTa KoJieOaHUM B KOJeOaTeIbHOM KOHTYpE, 3apsij U CHIa TOKa B
npolecce TapMOHHMYECKUX  DJIEKTPOMAarHUTHBIX — KojeOaHuil, (OKycHOe
paccTOSTHUE W ONTHYECKasl CHJIA JIMH3bI, IPU OMUCAHUH MPABHIILHO TPAKTOBAThH
(bu3MUeCKUil CMBICIT HCIOJb3yeMbIX BEIMYMH, UX O0O3HAYEHUS W EIUHUIIBI,
yKa3plBaTh (OPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3MUYECKYI0 BEIUYHHY C
JIPYTMMU BEIMUYUHAMM;

OINKCHIBATh W3YYEHHBbIE€ KBAHTOBBIC SBJICHHUS W MPOLIECCHL, HCIOIb3YS
(bu3nyuecKre BEIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, IJWHA BOJIHBI U
4acToTa CBETa, PHEPrHsl U HMITYJILC (OTOHA, MEPUOJ MONypacmaga, dHEPrus
CBSI3M aTOMHBIX SIIep, NPU ONUCAHUU MPaBUIBHO TPAKTOBATh (PU3NYECKUIM
CMBICII HCIOJNb3YEMBIX BEJIMYUH, WX OOO3HAYEHUS M EIUHMIIbI, YKa3bIBaTh
(GopMyIBl, CBSI3BIBAIOIIME JaHHYIO (PHU3MYECKYI0 BEJIMYMHY C APYTUMU
BEJIMYMHAMMU, BBIYUCIIATH 3HaUEHUE (DU3MUYECKOM BEIMYUHBI,

aHAIM3UPOBAaTh  (PU3MYECKUE TMPOLECChl M SABJICHUA, HUCHOJIb3Ys
(¢u3nyeckue 3aKOHbl M MPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U
NapajjIeIbHOr0 COEIMHEHMsS] TMPOBOJHUKOB, 3akoH Jkoyns—JleHna, 3akoH
ANIEKTPOMAarHUTHOW WHIYKIIMH, 3aKOH TMPSMOJIMHEHHOTO pacipOCTpaHCHHS
CBETa, 3aKOHbI OTPAXEHMsI CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHUE
OiiHiurerina 1uist GpotorddexTa, 3aKOH COXpaHEHUs SHEPTUH, 3aKOH COXPaHEHU S



UMITYyJIbCa, 3aKOH COXPAaHEHHUS SJICKTPUYECKOTO 3aps/ia, 3aKOH COXpaHCHHS
MaccOBOT'0 4Kcia, noctyaaTsl bopa, 3aKoH paaloakTHBHOIO pacnana, pu 3TOM
pa3nuyaTh  CJOBECHYIO (OPMYIHMpPOBKY 3aKOHa, €ro MaTeMaTHYeCcKOoe
BBIpAXXEHUE U yCIIOBUS (TpaHuULlbl, 00J1aCTH) TPUMEHUMOCTH;

ONpeNeNsITh HANpaBJIE€HUE BEKTOpa HMHAYKUWM MAarHUTHOTO  TOJS
IPOBOJHUKA C TOKOM, CHJIbI AMriepa u cuiibl JIopeHta;

CTPOUTh M ONMCHIBATh M300paKE€HUE, CO3aBAEMOE MJIOCKUM 3€pKaJioM,
TOHKOHW JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI MO0 HCCIEAOBAHUI0 (PU3UYECKUX SBICHUN U
MIPOIIECCOB C MCIIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX HM3MEPEHUM: MPU ITOM
dbopmynupoBaTh TpoOJeMy/3agady M THUIIOTE3y Yy4eOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OPYAOBAaHHUSA, MPOBOAUTH OMBIT U
(bopMynHpoOBaTh BHIBOABL

OCYILLECTBJISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUs! (PU3UYECKUX BEIUYHH,
Ipu 3TOM BHIOMpATh ONTUMAJBHBIA CIOCO0 M3MEPEHUs] U UCMHOIb30BATh
U3BECTHBIE METO/IbI OILICHKH MOIPELIHOCTEN N3MEPEHUI;

HCCIIEZIOBATh 3aBUCUMOCTH (DM3MUECKHX BEIHMYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUM: MPH 3TOM KOHCTPYUPOBAaTh YCTAaHOBKY, (DPUKCHpOBATH
pe3yabTaThl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHJIE TaOIHIl U
rpaduKOB, IeTaTh BRIBOABI MO Pe3yIbTaTaM HCCICTIOBAHUS;

coOuo1aTh MpaBuiia 0€30MacHOro TpyZda MPU MPOBEICHUH UCCIEA0BaHUN
B paMKax y4eOHOro dKCIEepUMEHTa, y4eOHO-MCCIeA0BATeILCKON U MPOCSKTHON
NESITEeNbHOCTH  C  HUCIOJb30BAaHMEM  H3MEPHUTENbHBIX  YCTPOMCTB U
1a00paToOpHOro 00OPYIOBAHMS;

pemiath pacy€THbhIe 3a7aud C SIBHO 3a/laHHOM (PU3MYECKON MOJAEIbIO,
UCTIONb3Ysl (PU3MYECKUE 3aKOHBI M TMPHUHIMIIBI, HA OCHOBE aHAlN3a YCIOBHS
3a/la4yu BBIOMPATh (PU3UUECKYIO MOJENb, BBIACIATh (PU3HMUECKUE BEIMYUHBI U
dopmyIel, HEOOXOAUMBIE U €€ pelIeHuUs, MPOBOAUTh PACUEThl M OIICHUBATDH
pPEAIbHOCTD MOJIYYEHHOT0 3HaYeHUsT (PU3NUECKON BEIIMYNHBI;

pelarb KaueCTBEHHbIE 3a/1auu: BBICTpanBaTh JIOTUYECKH
HEMPOTHBOPEYMBYIO IIETIOUKY PACCYKIEHUN C OMOpPON Ha M3ydEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UUYECKUE SBIICHMUS;

UCTIONb30BaTh  MPU  PEHICHHWH  Y4eOHBIX  3aJad  COBpPEMEHHBIC
UHPOpPMAIIMOHHBIE  TEXHOJOTMHM i1 TOWCKa, CTPYKTYpUPOBAHUA,
UHTEPIpETAllMd W TPEICTaBICHUs y4eOHOW ©  HAYyYHO-TIOMYJISIPHON
uHbOpMAINK, TIOJYYCHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH
aHaAJIM3UPOBATH MOJIy4aeMYI0 HH(OPMAIHUIO;



OOBSICHATh TPHUHLMIBI JCHCTBUS MAIWH, MPHOOPOB U TEXHUYECKUX
YCTPOWCTB, pa3iuyaTh yCJAOBUS UX O€30MacHOrO  HCIOJIb30BAHUSA B
MMOBCEIHECBHOM KU3HU;

NPUBOANTH TPUMEPHI BKJIAJa POCCHHUCKAX M 3apYOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIEr0 MUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS N0 (PU3MKE B TTOBCETHEBHOM KU3HU
st oOecrieyeHuss 0€30MacHOCTM  Mpu  oOpallleHuH ¢ npubopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, JJISi COXPAHEHUS 370POBbS U COOIOACHHSI HOPM
HKOJIOTUYECKOTO MOBEACHUSI B OKPYXKAIOLIEH cpere;

paboTarh B IpyHIE C BBHIIOJHEHUEM pa3JIUYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIIbI, PAlMOHAIBHO pPACIPENEsaTh OOS3aHHOCTH U
IUIAHUPOBATh  JIEATENbHOCTh B  HECTAHAAPTHBIX CHUTyalMsIX, aJ€KBAaTHO
OLIEHMBAaTh BKJAJ KaXJOr0 U3 YYAaCTHUKOB TPYNIbl B  pEIICHHUE
paccMaTpuBaeMoil mpoOJIEMBI.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecrBo yacos DJIEKTPOHHBbIE
HaunmeHoBaHue pa3iesioB U TeM uudposbie
Ne n/mm pasi Konrtpoasnsie | IlpakTnueckue (mupp )
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DUZUKA U METOJAbI HAYYHOI'O IO3HAHUSA
bubmioreka [IOK
11 o 2
VISHICA T METOXE! HayRHOro HOSHAMHA https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K 5
HHeMatHica https://m.edsoo0.ru/7f41bf72
bu6moreka [JOK
2.2 7
Auriamiia https://m.edsoo.ru/7f41bf72
bubmioreka [IOK
2.3 6 1 1
3aKOHbI COXPAHCHHS B MEXaHike https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJIAAPHAS ®U3UKA U TEPMOANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHH €THY €CKOI 9 1 bubmorexa [JOK
' TEOPHH https://m.edso0.ru/7f41bf72
bu6moreka [JOK
3.2 O 10 1
CHOBRL TepMOEHEMIIH https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSTHUS BEILIECTBA. 5) bubmmorexa [IOK



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

®azoBbI€ EPEX OB

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

Wroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bubmioreka [IOK
4.1 10
UICKTPOCTATHI https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 3MEKTpUYECKUN TOK. TOKH 12 bubmmorexa [IOK
' B Pa3JIMYHbBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KITACC

KoanuecrBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM uudposbie
Ne ni/m P Konrtpoabubie | IlpakTuyeckue (tucbp )
NporpaMMmsl Bcero oOpa3oBare/bHbIC
padoThI padoThbI
pecypchbl
Paznen 1. JIEKTPOJAMHAMUKA
MaruuTHoOE€ noJjie. DJIeKTpoOMarHuTHast bubmmorexa [IOK
11 11 1 3
WHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
MexaHU4Y€eCKHE U 3JIEKTPOMATrHUTHBIE bubmmorexa [{OK
2.1 9 1
Kosie0aHus https://m.edsoo.ru/7f41c97c
MexaHUUYECKHE U DJIEKTPOMArHUTHBIS bubmmoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6moreka [JOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 24

Pazgen 3. OCHOBBI CIIEIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

31 OCHOBBI ClleHATBHON TEOPUH 4 1 bu6motexa [IOK
' OTHOCHMTEILHOCTU https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA

4.1 ONeMEHThI KBAHTOBOU ONTUKHU 6 bub6mmoreka [JOK



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

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

but6mmoreka [JOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
4.3 A 5
TOMHOC SIIPO https://m.edsoo0.ru/7f41c97¢c
Hroro mo pazneny 15

Pazpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKH

51 DNeMEHTHI aCTPOHOMHH M aCTPO(DUZHKHU 7 bubmorexa [JOK
' P P https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIEE IOBTOPEHUE
bubmmoreka [IOK
6.1 4
Obobmaromee nosroperie https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




ITIOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoanuecrBo yacos DJIeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Konrpoasbnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
®duznka — HayKa O PUPOJE.
1 Hayunpie MeT(})] Bl HOfoHIiI 1 butmmorexa [IOK
Y A https://m.edsoo.ru/ff0c32e2
OKpYXaoIlero Mupa
Pouib 1 MecTo Qpu3uku B
OPMHPOBAaHUU COBPEMEHHOM
2 I(-ll)ap HOI;I KapTHHBI l\fI/I a, B 1 bubmorexa [TOK
7 . b, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN eI TEIIPHOCTH
Jo1eu
MexaHnuecKoe IBUKEHHUE.

3 OTHOCHTENHFHOCTh MEXaHUIECKOT'O 1 bubmioreka [IOK
nBwxeHus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NPAMOIMHENHOE 1 bubmmoreka LIOK
JIBYDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSMOJIIMHEWHOE 1 bubmuoreka [IOK
JIIBYDKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOonHOE najieHne. Y CKOpeHne 1 bubmotexa [JOK
CcBOOO/IHOr O MaIeHus https://m.edsoo.ru/ff0c39cc

7 KpuBonuHeitHoe JBHKEHUE. 1 bubmotexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

JIBH>KeHUE MaTepruallbHON TOYKH 110
OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada

[IpyHIMIT OTHOCUTEIBHOCTH

bu6mmoreka [JOK

8 lamunest. UnepruanbHble CHCTEMBI
puv https://m.edsoo.ru/ff0c3be8
orcuera. [lepBrrii 3akoH HproTOHA
Macca Tena. Cuna. [Tpunmun
9 CYIEPIIO3ULNH cHI. Bropon 3akoH bubmorexa TIOK
yrep t ’ p y https://m.edsoo.ru/ff0c3be8
HreroToHa 111 MaTepruanbHOH TOUYKH
10 Tperun 3akon HeroToHa miist bubmmorexa [IOK
MaTepUalibHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOI'O TATOTECHHUS.
11 Cuna tsoxectu. [lepBas bubmorexa HOK
- 1ep https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
1 Cuna ynpyroctu. 3akoH ['yka. Bec bubmotexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunment
13 Tperusi. Cuia COnpoTUBICHUS TPU bubmuotexa [IOK
JIBIDKEHUU TeJIa B )KUJIKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
[TocrynarenbHO€ U BpaliaTeaIbHOE
JBIDKEHHE a0COJIIOTHO TBEPIOTO
bu6mmnoreka [JOK
14 tena. MomeHT cuibl. I1neuo cuibl.
B https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPOTO
Tena
HMiynbc MaTepHaIbHOM TOYKH,
bu6mmoreka [JOK
15 CHUCTEMBI MATEPUAJIbHBIX TOUEK.

Hmnynbe cuitbl. 3aKOH COXPaHEHHUS

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

HMITyJIbCaA. PeakTuBHOE JABHXCHUC

16

Pa6oTa 1 MOIIHOCTH CUJIBI.
Kunernueckas sHeprus
MaTepuanbHOi Touku. Teopema 00
U3MEHEHUU KUHETUYECCKON SHEpruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

IToreHuManbHas SHEPrusl.
IToreHumanbHas S3HEPrus ynpyro
ne(pOpMUPOBAHHOU NPY>KUHBI.
[ToreHumanbHas 3HEPrus Tena
BOJIN3U MOBEPXHOCTH 3EMIIH

bubmioreka [IOK
https://m.edsoo.ru/ff0c461a

18

IToreHuuansHbIE 1
HENOTEHIMAJIbHbIE CUIIbL. CBSA3b
paboTHl HEMOTEHIMAIBHBIX CHII C
WU3MEHEHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXPaHEHUS MEXaHUYECKOU
SHEPrun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopatopHas paboTa
«HccnenoBanue cBsA3u pabOTHI
CHJIBI C U3MEHEHUEM MEXaHUYECKOH
SHEPrUM Teja Ha puMepe
PACTSHKEHUST PE3UHOBOT'O KI'yTa»

20

KontponwsHas pabota no teme
«Kunematuka. [{lunamuka. 3aKOHbI
COXpPaHEHUS B MEXAHUKE

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJI0KEHHUS
MOJIEKYJIIPHO-KHUHETUY €CKOI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Teopuu. BpoyHOBCKOE TBHKEHUE.

Auddysus

22

XapakTep ABUKEHUS U
B3aUMOJCHCTBUS YaCTHI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB,
JKHAJIKOCTEN U TBEPABIX TEI

23

Macca monekyi. Konnuectso
Bewiecrna. [locrosiHHas ABoraapo

24

TennoBoe paBHOBECHE.
Temnepartypa u e€ u3MepeHue.
[Ilxana Tremneparyp Llenbcus

25

HNneansubiii ra3 B MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbcoroTHas TeMIepaTypa Kak
Mepa cpeaHel KUHETUYECKOM
SHEPruM JBUKEHHS MOJIEKYJI.
YpaBHenue Meneneea-
Knaneitpona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanbToHA. 1'a30BbIC 3aKOHBI

28

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
MEX1y ITapaMeTpaMu COCTOSTHUS
Pa3pEeKEHHOT O Ta3a»

29

N3omporneccsl B n€aIbHOM rase u
uX rpaduyeckoe rnpeacraBaeHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpennss sHeprus

Bbu6moreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

TEPMOJIMHAMHYECKOU CUCTEMBI U
CocoObI €€ N3MEHEHHUS.
KommuecTtBo TeninoTsl U padorTa.
BnyTtpennss sHeprus
OJIHOATOMHOTO UJI€aJIbHOTO Ta3a

https://m.edsoo.ru/ff0c5952

31 Bunap Teronepenauun bubmorexa TIOK
A pea https://m.edsoo.ru/ff0c5c36
VYnenbHasg TEMII0EMKOCTD BEIIECTBA.

39 KonnuectBo TeminoTel mpu bubmmorexa [IOK
Tenyonepenaye. AnuadaTHbIN https://m.edsoo.ru/ff0c5c36
nporecc

33 IlepBblii 3aKOH TEPMOIUHAMUKHA U bubmuorexa IIOK
ero NpUMEHEHHE K U30IpolieccaM https://m.edsoo.ru/ff0c5efc
HeobOpaTtuMocTs mporieccoB B

34 npupojie. Bropoii 3akon bubmorexa [TOK

papoze. P https://m.edsoo0.ru/ff0c6230
TEPMOJIMHAMHUKHU

35 [Mpunuun aevictust u K11 bu6mmoreka [JOK
TEIJIOBON MaIlTuHBI https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KITJ{

37 DKOJIOTHYECKHE TPOOTIEMBI
TEMJIOYHEPT €THKU
O06o0marmui ypok

38 «MOJ‘II:K JII;JIl Ha}}III:()bI/ISI/IKa OCHOBBI butamorexa [IOK

YIP ’ https://m.edsoo.ru/ff0c6938
TEPMOJIMHAMHU K
39 KonrtponpHas pabota o reme bubmuorexa IIOK

«MounekynspHas ¢puzuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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TCPMOANHAMUKHU

[TapooOpa3oBaHue ¥ KOH/ICHCAIHSI.

bu6mmoreka [JOK

40
Hcnapenue u kunexnue https://m.edso0.ru/ff0c63b6
AOCoIIOTHAS M1 OTHOCUTETbHAS
41 BJIAXKHOCTbH BO3/1yXa. HachlleHHBIH bubmorexa TIOK
Ay B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucranamueckue u
aMopdHbIe Teaa. AHU30TPOIHUS
42 CBOI/I;((}”)rB KpH CTAJIJIOB }KTIf KHE bubmorexa [JOK
P - ARA https://m.edsoo.ru/ff0c650
kpuctauibl. CoBpeMeHHbIE
MaTepHaIbl
[TnaBiaeHUe U KPUCTAILTU3ALIMS.
43 VYaenbHas TEIIOTa IIaBICHHUS bubmmorexa [IOK
A ’ https://m.edsoo0.ru/ff0c6708
Cyb6numanus
bu6mmoreka [JOK
44 VYpaBHEHME TEIIOBOTO OanaHca
P https://m.edso0.ru/ff0c6820
OnexTpuszanus Tea. DIEKTPUUECKUH
45 3apsi. [[Ba Buja 3J€KTpUYECKUX bubmorexa TIOK
PRI A P https://m.edsoo.ru/ff0c6bcc
3aps10B
[TpoBOIHUKH, TUIIEKTPUKH U
46 MOJYNPOBOAHUKHU. 3aKOH bubmmorexa [IOK
COXpPaHEHUS IEKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
B3aumonencTBue 3apsaaoB. 3aKOH
. . bubmoteka [JOK
47 Kynona. TodeuHbId 371K TPUYECKUI

3apsi

https://m.edsoo.ru/ffOc6ce4



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

Hanpsik€HHOCTD 31€KTPUYECKOT0
nosist. [TpuHIMn cyneprno3uuuu
3JIEKTPUYECKUX TToJien. JInHum
HaNpsKEHHOCTH

bu6moreka [JOK
https://m.edsoo.ru/ff0c6df2

49

PaboTa cuit 2IeKTpoCTaTHYECKOro
noind. [lorenrmman. PasHocTts
IIOTEHIIMAJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6f00

50

[IpoBOAHWKY ¥ TUINEKTPUKH B
ANEKTPOCTATUYECKOM IOJIE.
JunsnekTpudeckasi MPpOHUIIAEMOCTh

bu6moreka [JOK
https://m.edsoo.ru/ff0c7018

51

OnexkrpoeémMkocTs. Konaencarop

bubmioreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIEeKTPOEMKOCTh MIIOCKOT 0
KOHJIEHCaTopa. JHeprus
3apsKEHHOr 0 KOHJEHcaTopa

bu6moreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnas pabora "M3mepenue
EKTPOEMKOCTH KOHJIeHcaTopa"

54

[IpuHUMD KEWCTBUSI U TPUMEHEHHE
KOHJICHCATOPOB, KOMUPOBAJIBLHOIO
arnmapara, CTpyiHOro NpuHTEPA.
DJIeKTpOCTaTHYECKas 3allUTa.
3azeMiIeHUE JICKTPONPHOOPOB

55

DIIEKTPUYECKUN TOK, YCIIOBHS €TO
cyuiectBoBaHusA. [10CTOSAHHBIN TOK.
Cwuiia Toka. Hanpsokenue.
Conpotusnenne. 3akoH OMa st
ydacTKa [enu



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

56

[TocnenoBartenbHOE, MapajliebHOE,
CMEIIaHHOE COeTMHEHUE
npoBOAHUKOB. JlabopaTopHas
pabota «/3yueHne cMeImanHoro
COCIMHEHHUSI PE3UCTOPOBY

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PabGoTa 1 MOITHOCTH
IEKTPUYECKOI'0 TOKA. 3aKOH
Jxoyns-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma s moHOU
(3aMKHYTO# ) 3JIEKTPUYECKOM TIETTH.
KopoTkoe 3ambIkaHue.
JlabGopaTopHas padora «3mepenue
OJIC ucroyHuKa TOKa U €ro
BHYTPEHHETO COIMPOTUBICHUSD

0.5

bubmioreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHsblii ypok. KoHTponbHaA
pabora o Teme
"DnekTpoauHamMuka" /
Bcepoccuiickas npoBepouHas
pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6006maromuit ypox
«OIIEeKTpOJUHAMUKAY /
Bcepoccuiickas nmpoBepoyHas
pabora

bubmioreka [IOK
https://m.edsoo.ru/ff0c88be

61

DIIeKTpOHHAs IPOBOAUMOCTb
TBEPABIX METAJIOB. 3aBUCUMOCTh
COIIPOTHUBJIEHUS METAJIIOB OT
TemnepaTtypbl. CBEpXIpOBOANMOCTb



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUU TOK B BAKyYME.

62 . 1
CBouCTBAa 3JIEKTPOHHBIX IIyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS

63 Y IPUMECHASI IPOBOANUMOCTb. 1 bubmmoreka LIOK
CsouctBa p—N-niepexoza. https://m.edsoo.ru/ff0c84ae
[TomynpoBoHUKOBBIE TPUOOPEI
DNEeKTpUYECKUHU TOK B pacTBOpax U
pacIiaBax 3J€KTPOIUTOB. bubmmorexa LIOK

64 1
DNEKTPONUTUYECKAS TUCCOLIUALINS. https://m.edsoo.ru/ff0c82ba
DneKTpou3
DIIEKTPUYECKUH TOK B rasax.

65 CaMOCTOSITENbHBINA U 1 bubmoreka [IOK
HECaMOCTOATENbHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Mounns. [1nazma
DneKTpudecKue mpudopsl U

66 YCTPOWCTBA U UX NPAKTUYECKOE 1 bubmuotexa [JOK
npumeHenue. [IpaBuna TeXHuku https://m.edsoo.ru/ff0c86fc
Oe3omacHoCcTH
KonrtponsHas pabota o teme

67 «2nekTpoctatuka. [locTosHHBII 1 bubmmorexa [IOK
AeKTpuYecKkuit ToK. TOKH B https://m.edsoo.ru/ffOc8a8a
Pa3NMUYHBIX Cpeaax»

68 PesepBHblii ypok. O006maromui 1 bubmuorexa LIOK
ypok 1o Temam 10 kacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Kosu4yecTBo 4acoB DJIeKTPOHHbIE
]
‘:;H Tema ypoxa Beero Koutpoasbnsbie | IlpakTnueckue i[:;jennﬂ zgg)a[;zizeenbﬂme
padoThI padoThI pecypesI
[TocTossHHBIE MAarHUTHI U UX

1 B3auMoO/iel cTBHE. MarHuTHOE ToJe. 1 bubmotexa [JOK
BekTop MarHUTHOM MHIYKLIUH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOM WHIYKLIMU
MarsnuTtHoe€ 1oJjie IpoBOJAHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubmmorexa [IOK
B3aumoneiicTBUE TPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopnas pabora «3yueHue

3 MarHUTHOTO MOJIS KaTyLIKHU € 1 1 bubmorexa [JOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBHE MarHMTHOI'O I10JIS Ha
poBOJHUK ¢ ToKOM. Cuna Amrepa.

4 JlaGoparopHas pabora 1 1 bubmmoreka LIOK
«UccnenoBanue nelcTBUs https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOI'O MarHuTa Ha paMKy C
TOKOM»

JleiicTBME MarHMTHOI'O TOJISI Ha
5 JBIIKYILYIOCS 3aPSKEHHYIO 1 bubmuorexa LIOK

yactuny. Cuna Jlopenna. Pabora
cunsbl Jlopena

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DJIeKTpOMarHuTHAsI HHIYKITHS.
IToTok BEKTOpa MarHUTHOM
uaaykuuu. JJ1C nnaykuuu. 3akoH
ANIEKTPOMArHUTHOW WHTYKIIMH
®Dapanes

JlabopaTopHas pabora
«HccnenoBanue sBIeHUS
AIIEKTPOMATHUTHOW WHTYKITHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHHE
camouHaykiuu. 3/1C
CaMOMHIYKITUU. DHEPrust
MAarHUTHOTO MOJIA KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

bubmioreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckne ycTpoucTBa U UX
IIPUMEHEHUE: TIOCTOSHHBIE
MarHuThbl, 3JIEKTPOMAarHuThI,
JIEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTUIL,
WHIYKIMOHHAs M€4b

10

O606marommii ypok «MarautHoe
noje. DJIEKTpOMarHuTHast
WHTYKIIUSD

bubmioreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas padora mmo reme
«MarsuTHoe 1oJIe.
3J'I€KTpOMaFHI/ITHa$I I/IHI[yKIII/Iﬂ»

bu6mnoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIC MEXaHHUECKHE
konebanus. ['apMoHMUecKre

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KosieOaHus. Y paBHEHHE
rapMOHUYECKUX KOIeOaHUM.
[IpeBpatienure sHepruu

13

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neprojia MajbIX KoJie0aHui rpysa
Ha HUTH OT JJIMHBI HUTH U MacChl
rpy3a»

14

KonebatenpHbIM KOHTYP.
CBo0OoaHbBIE NTEKTPOMArHUTHBIE
KoJIeOaHUsI B UJ1€aIbHOM
KoJie0aTeIbHOM KOHTYPE.
AHaNOrust MeXa1y MEXaHU4eCKUMU
Y DJIEKTPOMArHUTHBIMHU
KOJICOAHHSIMH

bu6mnoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3akoH
COXpaHEHUs DHEPTUU B HJIaIbHOM
KoJIe0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

IIpencraBiieHne O 3aTyXarOUX
KoseOaHusX. BeiHyX/1eHHbIE
MEXaHUYECKHE KOJIeOaHus.
Pe3zonaHc. BeIHYyX1€HHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHuUs

bubmioreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBIH TOK.
CuHyCOMIAIBHBIN IEPEMEHHBIN
TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIIJIUTYJTHOE U

bu6moreka [JOK
https://m.edsoo.ru/ff0chd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

JICUCTBYIOIIlEE 3HAYEHUE CUIIbI TOKA
Y HaTPsKEHU S

18

Tpanchopmatop. [Ipoussoactso,
nepeaaya u norpediaeHue
AIIEKTPUYECKOU IHEPTUU

19

YCTpolCTBO U TPaKTUYECKOE
IIPUMEHEHUE HJIEKTPUUECKOTrO
3BOHKA, F'€HEpaTopa IePEMEHHOI0
TOKa, JTMHUH dJIeKTponepenad

bubmioreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TIPU
IIPOM3BOJICTBE JIEKTPOIHEPrUU.
Kynberypa ucnons3oBanus
AIEKTPO3HEPT UM B TOBCETHEBHOU
JKU3HU

21

MexaHn4eckue BOJIHbI, YCIOBHS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHeHUs U
JuinHa BonHbL. [lonepeunsie u
IIPO/I0JIbHBIE BOJHBI

bubmioreka [IOK
https://m.edsoo.ru/ffOccab4

22

3ByK. CKOpOCTh 3ByKa. ' pOMKOCTH
3Byka. Beicota Tona. TeMOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

3J’I€KTpOM3FHHTHBI€ BOJIHBI, UX
cBoucCTBa U ckopocTsk. [llkana
SJICKTPOMAariuTHBIX BOJIH

bubmioreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHUUIBI paInOCBSI3U U
TCIICBUACHU . Pa3BI/ITI/IC CpeI[CTB
cBsa3u. Paguosokaiims



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KonTpomnbHas padora «Konebanus

bu6moreka [JOK

25
Y BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonuHeiHOE pacnpOoCTpaHEHHE
26 CBETa B OTHOPOIHOM cperie. bubmotexa [JOK
ToueuyHslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTrpaxeHnus ceeta. [loctpoenue brbmorexa [TOK
P o P https://m.edsoo.ru/ff0cd4e0
M300paKEHUH B INIOCKOM 3epKajie
IIpenomnenue ceera. IlonHoe
28 BHYTPEHHEE OTPAKECHHUE. bu6mmorexa IIOK
[IpenenabHbIM yro NoaHoro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTpaKEHUS
29 JlabopartopHas pabora «/3mepenue bubmmorexa [IOK
[T0KA3aTeNs MPETOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3zobpakeHui
30 B uH3e. DopMyia TOHKON JTMH3BI bubmorexa [JOK
T OPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHne JTUH3bI
JlaGoparopHas pabora
31 «MccnenoBanue CBOMCTB
M300paKEHUM B TUH3AX)»
Hucnepcus cBera. CloKHbIN
39 coctaB Oenoro ceera. L[Ber.
JlabGopaTopHas pabora
«HaOmroneHue aucriepcun cBeTa»
33 WnTepdepenus ceera. bubmmorexa LIOK

Hudpakuus cBera.

https://m.edsoo.ru/ff0ced22



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

HudpakunonHas peméTka

HOHGpG‘IHOCTL CBETOBBIX BOJIH.

bu6mmoreka [JOK

34 ITonspuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTryeckue mpudopsl U

35 YCTpPOWCTBA U YCIOBUSI UX
0e3011acHOr 0 IPUMEHEHHUS
['paHuIIBI TPUMEHUMOCTH

36 KJIaCCUYE€CKOU MEXaHUKHU. bubmotexa [JOK
[TocTynaThl crienuaibHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTHU. 3aMeIJIeHUE bubmorexa HOK

https://m.edsoo.ru/ffOcfa42

BPEMEHU U COKPAIICHHUE UTNHBI
DHeprus 1 UMITyJIbC

38 PENATUBUCTCKON YacTUIlbl. CB3b bubmmorexa [IOK
MacChl C SHEPTHUEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus Mmoxkos
KonrtponpHas pabora «OnTHKa.

39 OCHOBEHI CrIeIMATBLHON TEOPUU bubmorera HOK

https://m.edsoo.ru/ffOcf6f0

OTHOCUTEITBLHOCTH

40 ®oTtonbl. Dopmyia [Lnanka. bubmmorexa [IOK
DHeprusi U UMIyJibc (HoToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEI0BAHUE BuGmiorexa LIOK

4 doroodpekra. Omprrst A. T https://m.edsoo.ru/ffOcffc4
Cronerosa

42 3akoHbl poTodddexra. YpaBHeHHE bubmmorexa [IOK



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

DunmrerHa ans poTtodddekra.
«Kpacnas rpanuna» ¢potorddekra

https://m.edsoo.ru/ff0d015e

Jasnenne ceta. OmbiTh I1. H.

bu6mmoreka [JOK

43 JlebeneBa. XuMuueckoe JEeHCTBHE https://m.edsoo.ru/ffod04as
CBEeTa
TexHuueckne ycTpoucTBa U
MPAKTUYECKOE TPUMEHEHHE:

44
dboTosMeMeEHT, POTOAATUHK,
CoJIHEeYHas1 baTapest, CBETOINOT

45 Pemenue 3amau no Teme bubmoteka [JOK
«NeMeHThl KBAHTOBOM O TUKW https://m.edsoo.ru/ff0d0302
Mogens atoma ToMcoHa. OIBITH

46 Pesepdopna no paccesHuto o- bubmmorexa [IOK
yacrtull. [InanetapHast Moz enb https://m.edsoo.ru/ff0d091a
aroma

bu6mmoreka [JOK

47 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
W3nydyeHne u noriomneHne

48 (OTOHOB IIpH NEPEXO/IE ATOMA C bubmuoreka LIOK
OJIHOTO YPOBHSI JHEPI'MH Ha IPYTOM. https://m.edsoo.ru/ff0d0Oafa
Bune! criektpoB
BonHoOBBIE CBOMCTBA YACTHII.
Bounbl ne bpouTs.

49 KopnyckyisspHO-BOJIHOBOU bubmioreia LIOK

https://m.edsoo.ru/ff0d0ca8

nyanu3M. CHOHTaHHOE U
BBIHY)KJICHHOE U3JTy4CHUE

50 OTKpbITHE PaIUOAKTUBHOCTH. bubmmorexa [IOK



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

Omnsiter Pezepdopaa no
OIpEe/IeJIEHUIO COCTaBA
PaIlMOaKTHBHOTO U3ITy4EHUS

https://m.edsoo.ru/ff0d0fd2

51

CeomuictBa anbda-, 6era-, raMmma-
u3iy4yeHus. Biausaue
paZOaKTUBHOCTH HA JKHBBIE
OpraHu3Mbl

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DNIEKTPOHHBIM U MTO3UTPOHHBIN
Oera-pacnaa. ['amma-usznyuyenue

bubmioreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3M HYKJIOHOB B siJIpe.
Snepubie peakuuu. SnepHbid
peakTtop. [Ipo0GiemMbl, mepCreKTHBHI,
9KOJIOTMYECKUE ACIIEKTHI SIAEPHON
SHEPreTUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d 1356

54

OneMeHTapHbIE YaCTUIBI.
OtkpsITHE TO3UTPOHA. MeTozbl
HaOJIOIEHNS U PETHCTPALIUU
AIEMEHTAPHBIX yacTull. Kpyrienii
cToJ1 «DyH1aMEHTaIbHBIC
B3aUMOJICUCTBUSA. ENMMHCTBO
¢u3nyecKor KapTUHBI MUPa»

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

55

ITansl Pa3BUTHA aCTPOHOMUH.
[IpukiiaiHOE€ U MUPOBO33PEHUECKOE
3HaYeHUe acTpOHOMUU. Bun
3Be€3nHOro Heba. Co3Be3nus, ipKue



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3BE3/bI, MJIAHETHI, X BUINMOC
nemkenne. CoHeyHas cucTeMa

56

Comune. ConHedyHast akTHBHOCTb.
Ncrounuk 3ueprun ComnHIa v 3BE37

57

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKH. 3BE3/bI IITaBHOU
MOCJeA0BaTENbHOCTU. BHYyTpeHHEe
crpoenue 38€371. CoBpeMEHHbIE
MPEACTABIICHUS O MPOUCXO0XKIECHUN
U »BoJtrorid COJIHIA U 3BE3N

58

Mneunsi [1yTe — Hama
I'anaktuka. [lonoxenue u
newxenne Comana B ['anakThke.
I"amaktuku. YepHble ObIPHI B APAX
rajgaKkTUK

59

Bcenennas. Pazberanune ramakTuk.
Teopus bonpmioro B3peiBa.
PenmukToBoe u3inyyenue.
MertaranakTuka

60

Hepemennsie nmpoOiembl
ACTPOHOMUU

61

KonTponsHas pabora «meMeHThI
ACTPOHOMUHU U aCTPODU3UKU»

62

O6o6maromuit ypok. Ponb pusuku
Y ACTPOHOMHH B 3KOHOMHYECKOH,
TEXHOJOIrHICCKOM, COIUATLHON 1
THYECKOU cepax AessTeTLHOCTH




YCIOBCKa

63

O6o06maromuii ypok. Pois u Mmecto
(GU3UKH U aCTPOHOMUU B
COBPEMEHHOW Hay4HOU KapTHHE
MUpa

64

O6o00mmatomuii ypok. Posb
(bu3nYeCcKOil TEOpHH B
(opMHpOBaHUY MTPECTABICHUN O
¢$u3nyecKoil KapTUHE MUpa

65

O6o6maromuii ypok. Mecro
(GU3NIECKOI KApTHHBI MUPA B
o011eM psiiy COBpEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEACTABICHUI O IPUPOAE

66

Pe3epBHbIil ypok. MarHuTHOE 1oJIE.

DneKTpoMarHuTHasi MHAYKIIUS

67

Pe3epBHbIit ypok. Ontuka. OCHOBBI
CIIEIIMAJIBHON TEOPUH
OTHOCUTEIBHOCTH

68

PesepHslii ypok. KBanTtoBas
¢u3nKa. D1eMEHTbl ACTPOHOMUH U
acTpopU3UKU

bubmioreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OEPA3OBATEJILHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NMPOBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl cpeAHero 0o1ero oopa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha MpUMepax poJib M MecTo (GU3UKU B
(opMHUPOBaHUU COBPEMEHHON Hay4HON KapTHHbBI MUPa, B Pa3BUTUU
COBPEMEHHONM TEXHHKM U  TEXHOJOIMH, B  IPAKTUYECKOH

NeATEILHOCTH JIIOJEH

10.2

VYuuThBaTh I'paHUIBl NPUMEHEHUS W3YYEHHBIX (QU3MUYECKHX
MOJIEJIEH: MaTepuasbHas TOYKa, MHEpIUAIbHAs CHCTEMa OTCYETa,
abcoymoTHO TBEPAOE TENO, WJEANbHBIM ra3; MOJIEIN CTPOEHUs
ra3oB, KUAKOCTEU U TBEPABIX TEJI, TOUCUHBIN JIEKTPUUECKHUN 3apsy

— MpU pelieHnH (prU3nUecKrx 3aaau

10.3

Pacnio3HaBaTh (u3mueckue SABICHUS (MPOLECChl) U OOBICHATD UX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETUYECKOU
TEOPUHU CTPOEHUS BEIIECTBA U 3JIEKTPOJAUHAMUKHU: pABHOMEPHOE U
PaBHOYCKOPEHHOE  MpSAMOJMHEHHOE  JBHXKEHHE, CBOOOJHOE
MajJeHue  Tel, JBUKEHHE IO  OKPYKHOCTH,  HWHepuus,
B3aumojeiicteue Tten; Auddy3us, OpOyHOBCKOE JBHKEHHE,
CTpOEHHE KHUIKOCTEe U TBEPIABIX Tell, U3MEHEHUEe 00bEMa Tel Mpu
HarpeBaHuM (OXJaXJE€HUM), TENJOBOE pPaBHOBECHE, HCIApEHHE,
KOHJIEHCallMs, JIaBJIEHNE, KPUCTAJUIN3alHs, KUIIEHNE, BIIAXKHOCTh
BO3/1yXa, IMOBBIIICHHE [aBJICHUS Tra3a IIPM €ro HarpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXKIY IapaMeTpaMU COCTOSIHUS ra3a B

usomnponeccax; 3JICKTpru3anus T, B3aHMOJICHCTBHE 3apsa10B

10.4

OnuceiBaTh MEXaHMYECKOE JBIIKEHUE, MCIONB3Yys (U3HUYECKUe
BEJIMYMHBL  KOOpJWHATA, IyTh, II€PEMENICHHE, CKOPOCTb,
YCKOpEHHE, Macca Tella, CUJla, HMIIYJIbC Teja, KUHETHYECKas
SHEprus, TMOTEHIMaJdbHas DJHEpPrus, MexaHudeckas paborTa,
MEXaHM4YeCKass MOIIHOCTb; MPU OMHUCAHWU MPABUIBLHO TPAKTOBAaTh
(U3HYECKUIl CMBICT WCHOJIB3yeMBIX BEJIMYWH, UX O0O3HAYCHHS W
€NWHMIIBI, HAaXOAWTh  (OPMYJIbI,  CBS3BIBAIOIIME  JIAHHYIO

(I)I/ISI/I‘IGCKYIO BCIIMYHHY C IPYT'UMU BCIIMYNHAMU
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OnucelBaTh HM3Yy4EHHBIE TEIJIOBBIE CBOMCTBA TEN M TEIUIOBBIE
SBJIGHUS, MCIOJb3ysd (U3UYECKHEe BEJIMYMHBL: JIaBJIEHUE Trasa,
TEMIIEpaTypa, CpPEdHss KUHETHYECKas DJHEPrus XaoTHYECKOro
JNBUKCHHUSL MOJIEKYJ, CPEIHEKBaJpaTU4YHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHsS OJHEprus, paboTa rasa,
KO3 GHUIMEHT MOJIE3HOr0 ACHCTBUS TEIMJIOBOrO ABUTATeNs; IPU
ONMUCAaHUM  TPaBWIBHO  TPAKTOBaTh  (U3MYECKHH  CMBICI
UCIO0JIB3YEMBIX BEIMYHMH, UX 0003HAUEHUS M €QUHMIIBI, HAXOIUTh
(bopMyIBl, CBSI3BIBAIONIME MaHHYIO (U3MYECKYI0 BEIMYUHY C

APYrumMu BCJIMYHNHaAM

10.6

OnuceiBaTh H3yYEHHBIE SJIEKTPUUYECKHME CBOMCTBA BeEIIECTBA U
JNEKTpUUECKUEe sBIEHUs (TPOLEeCChl), HCIONb3yd (pusmvyeckue
BEIMYHMHBL:  DJIEKTPUUECKUH  3apsif,  DJIGKTPUUECKOE  IMOJe,
HanpsHKEHHOCTD  TIOJISI, MOTEHIMAJ, Pa3HOCTh IMOTEHIMANIOB; IPU
OMMCaHUM  TPABUIBHO  TPAKTOBaThb  (PU3UYECKHH  CMBICH
UCIONB3YEMbIX BEIUYUH, X 0003HAYEHUS M €IWHUIIbI, YKa3bIBaTh
GbopMyIbl, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYI0 BEIUYHHY C

APYIruMHu BCIMYMHAMUA

10.7

aHAJM3UPOBATh (U3UYECKUE TIPOIECChl W SIBJICHUSA, HCIIOIb3YS
(u3nUecKe 3aKOHBI ¥ TTPUHITUIIBL: 3aKOH BCEMHPHOTO TATOTEHHS, |,
II m III 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOU
SHEPIruM, 3aKOH COXPaHEHHUsI MMIyJbCa, IPUHLHUII CyNEpHO3UIUU
CWJI, NPUHUMUII PABHONPABUS HMHEPUUAIBHBIX CHUCTEM OTCUETA;
MOJIEKYJIIPHO-KUHETUYECKYK) ~ TEOPUIO  CTPOEHUS  BEUIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW YHEPTUU TEIIIOBOTO
JBUKEHUSI MOJIEKYJ ¢ aOCOJIOTHOM TeMIlepaTypol, MepBblid 3aKOH
TEPMOJMHAMMKY; 3aKOH COXPAaHEHUs JJIEKTPUYECKOIro 3apsna,
3akoH KynoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE U YCIOBUS (TPaHMIIBI,

001acTi) MPUMEHUMOCTH

10.8

OOBSICHAT, OCHOBHBIC NPUHIIMIIBI JEHCTBHS MAIllUH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyaTh YCIOBHS HMX O€30MacHOro

HUCIIOJIb30BaHHUA B HOBCG,Z[HGBHOﬁ KHN3HU

10.9

BremomHaTs OKCIICPUMCHTBI 11O HCCICIOBAHHIO (bHBI/I'—IeCKI/IX
SIBIICHUH WU MponecCCoB € MCIIOJB30BAHHUEM IPAMBIX W KOCBCHHBIX

U3MEpEeHU; MpH 3TOM (QopMyJIUpOBaTh NpodieMy (3amady) H




TUINOTE3y Y4eOHOro »JKCHEpPUMEHTa, COOUpaThb YCTAaHOBKY W3
IIPE/1JIOKEHHOT O o0opynoBaHus, IIPOBOJUTH OIIBIT u

(hopMyIHPOBATH BHIBOJIBI

10.10

OcyuiecTBiIATh NpsSIMbIE U KOCBEHHbIE H3MEpEHUs (U3NYECKUX
BEJIMYUH; MIPU 3TOM BBIOMPATh ONTUMANIbHBIN CIIOCOO U3MEpPEHUs U
HCIOJIb30BaTh  M3BECTHBIE METOABI OLEHKM IOTrPEeHIHOCTEN

HU3MEpEeHUN

10.11

UccnenoBath 3aBUCUMOCTH MEXAY (PU3NYECKUMH BEIUYMHAMH C
WCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH; TIPH 3TOM KOHCTPYHPOBAThH
YCTAHOBKY, (PUKCHPOBaTh PE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH
¢bu3nYecKnX BEIUYUH B BHUJE TaOJHIl U TPaQHUKOB, J€NaTh BbIBOJbI

I10 pe3yJibTaTaM HCCICIOBAHHA

10.12

CoOmromath mpaBuiia Oe30macHOrO TpyJAa IMpU  IPOBEACHUU
UCCIIEZIOBAaHUA B paMKax Yy4eOHOro OSKCIepuMeHTa, Y4eOHOo-
UCCIIE0BATEIbCKOM u IPOEKTHOMN JeSTeNbHOCTH c
HCIIOJIb30BAaHUEM HW3MEPUTEIBHBIX YCTPOHMCTB M JIAOOPATOPHOIO

00opya0BaHUS

10.13

Pemate pacuéTHble 3ajauun  C SBHO 3aJaHHOM  (usnueckoit
MOJIEITBIO, UCITONB3YS (PU3NUECKUE 3aKOHBI M TPUHITUITBI; HA OCHOBE
aHanM3a yCIOBUS 3a/Jauyd  BBIOMPAaTh (PU3MUECKYI0 MOJEb,
BBIJICJIATh (PU3NYECKUE BEIMUUHBI U (HOPMYJIIBI, HEOOXOIUMBIE IS
e pemieHus, TMPOBOAUTH pPACUETHl M OLEHUBATh PEAbHOCTb

MOJTYYCHHOI'O 3HAYCHUA (1)H3H‘-I€CKOﬁ BCIIMYHNHBI

10.14

Pematp  kauecTBeHHBbIE  3aJaud:  BBICTpaWBaTh  JIOTUYECKHU
HEMpPOTUBOPEUUBYIO IIEMOYKY pACCYX JAEHUH C OMOpod Ha

HU3YUCHHLIC 3aKOHbI, 3dKOHOMEPHOCTH U (I)I/I3I/I‘-I€CKI/IC SIBJICHHUA

10.15

Hcnonp3oBaTh MOpH  peUICHHMH YYeOHBIX 3a/Jady COBpPEMEHHbBIC
MH(OPMAIIMOHHBIE TEXHOJIOTUU JJIsI TIOMCKA, CTPYKTYpPUPOBAHUS,
MHTEPIpeTalUy U MpeCTaBIeHHs] Y4eOHOW U HAYYHO-TTON YIS PHON
uH(popMaIMU, TOJYy4YEHHOW W3  pa3NUYHBIX  HCTOYHHUKOB;

KPUTHYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAIIHIO

10.16

[TpuBOAUTH TIPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOCIKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIIETO

MHUpa, B pa3dBUTUEC TCXHUKH U TEXHOIOT U

10.17

Hcnonp3oBaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MTOBCETHEBHOM

KHU3HU 151 o0ecriedueHus O€30MacHOCTH MpH  OOpalleHHH C




npubopaMu U TEXHUYECKUMHU YCTPOWCTBAMHU, MJI COXPaHEHMS
300pOBbS U COOJIIOJ€HHS HOPM DKOJIOTHYECKOr0 IIOBEICHHS B

OKpYyXarolleH cpene

10.18

PaGorate B rpymnme ¢ BBIMOJIHEHHEM Pa3JUYHBIX COIHMATBHBIX
poJIeii, MIIaHUPOBATh pabOTy TPYIIBI, palliOHAIBHO paClpeesaTh
00SI3aHHOCTH ¥ IUIAHUPOBATH JACITEIbHOCTh B HECTAaHIAPTHBIX
CUTyaIUsAX, aJeKBaTHO OIICHUBATHh BKJIAJ KaXKJOTO U3 YYaCTHHUKOB

IPYNIBI B pelIeHHE pacCMaTpUBaeMol MpoOIeMbl

11 KJIACC

Kon
NpoBepsieMoro
pe3yabTrara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThbl 0CBOCHUS OCHOBHOM
OﬁpiBOBﬂTGJIbHOﬁ nmporpamMmmsl CpeaHEro oﬁmero 06pa301;a1{ml
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JleMOHCTpUpOBaTh Ha TMpUMEpPax poJib U MECTO (HU3UKH B
(hopMHUPOBAHUM COBPEMEHHON HaYYHOW KapTHHBI MUPA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKA U  TEXHOJOTWH, B  MPaAKTUUYECKOU
NEATENBHOCTH JIFOJIeH, IIEJIOCTHOCTh W C€IMHCTBO (DU3HUCCKOU

KapTUHBI MUpa

11.2

VYuuThIBaTh T'PAaHUIBl TNPUMEHEHUS W3YYEHHBIX (PU3MUYECKHX
MOJEIIEH: TOYEYHBIM AIEKTPUYECKUN 3apsl, sAepHas MOAEIb
aTOMa, HYKJIOHHas MOJEldb AaTOMHOIO SApa TIpU pPEIIEHUU

bu3nYeCcKuX 3a/1a4y

11.3

PacnioznaBath (usnueckue siBieHus (porecchl) U OOBACHATh MX
HAa OCHOBE 3aKOHOB OJIIEKTPOJUHAMUKHA W KBAHTOBOH (U3UKH:
AJIEKTPUYECKAs MPOBOAMMOCTD, TEIJIOBOE, CBETOBOE, XHMMHYECKOE,
MarHuTHOE  JCWCTBHSI  TOKA,  B3aMMOJCHCTBHE  MArHUTOB,
AJIEKTPOMATrHUTHAS HMHIYKIUS, JCWCTBUE MAarHUTHOTO TIONS Ha
MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsiji, SJIEKTPOMArHUTHEIC
Koie0aHusl ¥ BOJHBI, MPSIMOJMHEWHOE pAacIpOCTPAHEHUE CBETa,
OoTpakeHue, TpeloMiieHue, uHTepdepeHnus, audpakuus u
MoNsIpU3alysl CBeTa, JUCIepCHs cBeTa, (OTOINEKTPUICCKUI
apdekt (dhoTodddekt), cBeTOBOE aBlICHWE, BO3HHUKHOBECHHE
JTUHEWYaTOro CIIEKTpa aTroMa BOJOpPOJAa, eCTECTBEHHAs U

HCKYCCTBCHHAsl paANOAKTUBHOCTb

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBaA BCIICCTBA (BHGKTpI/I‘-ICCKI/IC,




MarHuTHbIE,  ONTHYECKHUE,  OIJNEKTPUUYECKYI0  IPOBOJUMOCTD
pa3IMYHBIX Cpel) U BJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCHOJb3Ysl (PU3MUECKHUE BENWYUHBL SJIEKTPUUYECKUH 3apsi, cuja
TOKa, 3JIEKTPHUUECKOE HaIpsDKEHUE, IIEKTPUYECKOE
CONIPOTHBJICHHE, pPa3HOCTh moreHnuanoB, JC, pabora TOKa,
WHIYKIUS MAarHUTHOTO Toist, cuia Awmmnepa, cuia JlopeHia,
WHJYKTUBHOCTDH KaTYIUIKH, SHEPTUs AIEKTPUUECKOrO0 U MAarHUTHOTO
MoJied, MepUoA U 4acToTa KojeOaHuil B KojieOaTeIbHOM KOHTYpE,
3apsi] ¥ CUJIa TOKA B MPOIIECCE TAPMOHUYECKUX IJIEKTPOMATrHUTHBIX
KosiebaHui, (POKyCHOE pacCTOSTHUE M ONTHYECKas CHJIA JIMH3bI, TPH
OMMCaHUM  TPABUIBHO  TPAKTOBaTh  (UBUYECKUH  CMBICT
UCIOJb3YEMbIX BEIUYUH, UX 0003HAYEHHS M €IMHHUILIbI, YKa3bIBaTh
bopMynbl, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYI0 BEIUYHMHY C

APYIruMHu BCIMYNHAMU

11.5

OnuceiBaTh HM3y4YEHHBIE KBAHTOBBIE SIBJIEHUS U IPOLECCHI,
UCHOJIB3YS (PU3UYECKHE BEIHMUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI U YAaCTOTA CBETA, YHEPrus U UMITYIbC (OTOHA,
[epuoJ IoJjypacrnaza, JSHEPrUs CBA3M AaTOMHBIX sI€p; MpH
OMMMCAaHWHM  TMPABHJILHO  TPAaKTOBaTh  (DU3MYECKUH  CMBICI
UCIOJIb3yeMbIX BEIIMYHH, UX 0003HAUCHUS M CAMHHIIBI, YKa3hIBATh
(GbopMyJbl, CBS3BIBAIOLIME JAHHYIO (U3UYECKYI0 BEJIMUYUHY C
OPYTUMH  BEJIWYWHAMHU, BBIYUCIATH 3HAaueHUE  (U3UYECKOU

BCIIMYHWHBI

11.6

AHanu3upoBaTh (U3MYECKUE TMPOLECCHl U SBICHUS, HCHOJb3YS
¢usnyueckne 3aKOHbBI M NPUHIUIBL 3akoH OMa, 3aKOHBI
MOCJIEIOBATEIBHOTO U MapaJIIeIbHOTO0 COEAMHEHUS! TTPOBOHUKOB,
3akoH J[xoyns — JleHIa, 3aKOH 3JIGKTPOMAarHWTHOW WHIYKIIHH,
3aKOH TPSAMOJMHEHMHOrO  PacHpOCTpPaHEHHS  CBETa, 3aKOHBI
OTpakKE€HUsI CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHUE
OiiHmTeiHa 1 GorodddekTa, 3aKOH COXpPaHEHU S SHEPrUH, 3aKOH
COXpaHEGHHUS HWMITYJIbCa, 3aKOH COXpPaHCHHS JJEKTPUYECKOro
3apsyia, 3aKOH COXPaHEGHHsS MacCOBOI'O 4ucia, Mmoctyiatel bopa,
3aKOH paJMO0aKTUBHOI'O pacraja; Ipy 3TOM Pa3indaTh CIOBECHYIO
(GOpMYyJIMPOBKY 3aKOHa, €ro MaTeMaTHYECKOEe BBIPAXKEHUE U

ycaoBus (TpaHUIbl, 00JIACTH) TPUMEHHUMOCTH

11.7

OHpCIIeJIHTB HanpaBJICHUC BCKTOpa HWHAYKOHWHW MAarHuTHOTO ITOJIA

IIPOBOJHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHna




11.8

CtpouTh U ONHUCHIBATH M300pa)KEHUE, CO3/1aBAEMOE IIJIOCKUM

3€pKajoM, TOHKOHN JIMH301

11.9

BBINONHATE  9KCHEPUMEHTHl MO  MCCICJOBAaHUIO  (DU3UUECKHX
SIBIICHUH ¥ TIPOLIECCOB C MCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX
U3MEpEeHU; MpH 3ToM (QopMyIUpoBaTh MpodieMy (3amady) H
THIOTE3y Y4eOHOrO OJKCIEpHUMEHTa, CcoOMpaTh YCTAaHOBKY U3
IPETI0KEHHOT O 000pyI0oBaHUs, MPOBOJIUTH ONBIT |

(hOpMyYIHPOBATH BHIBOJIBI

11.10

OCYIHGCTBJ'I?ITB OpAMbIC W KOCBCHHBIC HW3MCPCHUA (l)I/ISI/I‘IeCKI/IX
BCJIIMYUH, IIPpU 3TOM BBI6I/IpaTB ONTHMAJIBHEIN CITOCO0 HU3MCPCHHUA U
HUCIIOJIB30BaTh HU3BCCTHLIC MCTOABbI OLICHKH HOFpGH.IHOCTCﬁ

HA3MEPEHUN

11.11

Hccnenosats 3aBUCUMOCTH bu3nyecKux BEJINYUH c
WCIOJIb30BAaHUEM TPSIMBIX M3MEPEHUI; IPH ITOM KOHCTPYHPOBATH
YCTAaHOBKY, (PUKCHPOBATh PE3yJbTAaThl MOJIYYECHHOW 3aBHCHMOCTH
(U3HYECKUX BEJIMYUH B BUC TAOJMI] U TpaUKOB, JIeJaTh BHIBOJIBI

I10 pe3yJibTaTaM U CCICIOBAHHA

11.12

Cobmonate mnpaBuia Oe3omacHOro Tpyda IMpH IMPOBEICHUU
UCCJIeIOBaHUM B paMKax Yy4eOHOro »SKCIepUMeHTa, y4deOHO-
HCCIIE0BATENbCKON 51 MIPOEKTHOU IEeATENbHOCTH c
UCIIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOICTB M J1a0OpaTOPHOTO

0o00Opy10BaHUS

11.13

Pemartes pacuértHble 3amauMm ¢ SBHO 3aJlaHHON (U3HYECKOU
MOJIEITBIO, HCITOJIb3YS (PU3MUECKHE 3aKOHBI U TIPUHIIMITBI; HA OCHOBE
aHajW3a yCIOBUA 3aJaud  BBIOMpAaTh (DU3HMYECKYI0 MOJCIb,
BBIIEIIATH (PU3UUYECKUE BEJIMYUHBI U (POPMYJIbI, HEOOXOAUMBIE NI
€€ pelleHUs, NPOBOAUTH pPACUYETHI W OLEHUBATh PEATbHOCTh

IIOJTy4YEHHOT0 3HaueHUs! (PU3NYECKON BETMUUHbI

11.14

Pemate  kauecTBeHHbIE  3aJauyd:  BBICTPAMBATh  JIOTUYECKU
HENPOTHUBOPEUUBYIO LIEMOYKY PACCYXKJEHUM C ONOpol Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘~ICCKI/IC SIBJICHUA

11.15

Ucnonb3oBaTh MNpu pelIeHUH Y4YeOHBIX 3aJad COBPEMEHHbBIE
WH(OPMAITMOHHBIE TEXHOJIOTUU JJIsI TIOMCKA, CTPYKTYPHUPOBAHUS,
WHTEPIPETALNN U TPEICTaBICHHUs YIeOHOW W HAYYHO-TTOM YIS PHON
uH(popMaIMU, TONYy4YEHHOW W3  pa3NUYHBIX  HCTOYHUKOB;

KPUTHYECKH aHAJIM3UPOBATh MOJIydaeMylo HH(OpMAIIHIO




11.16

OOBSICHSITh IPUHIUIIBI 1€ CTBUS MALIMH, IPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3jinyaTh YCJIOBUS UX 0€30MaCHOr0 MCIOJIb30BaHUS B

HOBCEIHEBHOI KU3HA

11.17

[TpuBOANTH MpUMEPHI BKJIaJa POCCUHCKUX U 3apYOSKHBIX YUEHBIX-
¢U3MKOB B  pa3BUTHE HayKd, B OOBACHEHHE IIPOI[ECCOB

OKPY’KAIOIIIEr0 MUpPA, B Pa3BUTHUE TEXHUKU U TEXHOJIOT Ul

11.18

Hcnonp30BaTh TEOPETUUECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOMN
KU3HM Il oOecrieueHHusl O€30MACHOCTH TMpU  OOpallleHuu ¢
npubopaMu U TEXHUYECKUMHU YCTPOWCTBAMHM, IJIsI COXpPaHEHHS
3I0pOBbSl U COOJIIOJIEHHSI HOPM SKOJIOTHYECKOrO0 IIOBEIEHHS B

OKpy’Karolel cpene

11.19

PaGotaTh B rpynme ¢ BHIIOJHEHUEM PA3IMYHbIX COLUATIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy Tpymmbl, palMOHAIbHO  paclpelesiTh
0053aHHOCTM M IUIAHUPOBATh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTyallMsIX, aJleKBaTHO OLIEHMBATh BKJAJ Ka)XI0r0 M3 yYaCTHHUKOB

TPYIIIHI B PELICHUE paCCMaTPUBAEMOM MTPOOIEMBI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJTIACC

Kon
pa3aea

Kox nposepsiemoro
3J1eMeHTa

IIpoBepsieMble 3j1IeMEHTHI CO/IEPKAHUSA

OU3NKA U METO/JIbl HAYYHOI'O ITO3HAHUA

11

®uszuka — Hayka o npupone. Hayunsie
METOJBbI IO3HAHMS OKPYKAIOIIET0 MHpa.
Ponp skcnepumeHTa M TEOpUM B IPOLIECCE
[IO3HAHUS  OPUPOABl. OKCIEPUMEHT B

busnke

1.2

MopenupoBanue GU3MUECKUX SBICHUH U
IIPOLIECCOB. Hayunsie TUIIOTE3bI.
DU3NYECKUE 3aKOHBI U TEOpUHU. [ paHUIIbI
OPUMEHUMOCTH  (U3UYECKHX  3aKOHOB.
IIpuniun coorBerctBuss. Ponp u  mecto
¢u3ukun B (HOPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHUpPA, B IPAKTUYECKOU

IEATEIbHOCTH JTIOJACH

MEXAHHUKA

##HParH#KITHEMATHKA

211

Mexannueckoe IBUKEHUE.
OTHOCHUTEIBLHOCTD MEXaHUYECKOT 0

nerxenus. Cucrema orcuéra. Tpaekropus

2.1

2.1.2

[Tepemenienue, CKOpPOCTh (cpemusist
CKOpOCTb, =~ MTHOBEHHAs  CKOPOCTb) H
YCKOpPEHHUE  MaTepualbHOM  TOYKH, UX
MNPOEKIIUU HAa OCH CHUCTEMBbl KOOPAHMHAT.
CnoxeHue TmepeMelleHUd U  CIOXKEHHE

CKOpocCTeHn

2.1.3

PaBHOMEpHOE 51 PaBHOYCKOPEHHOE

NpsAMOJMHEWHOe  ABWXeHue. [ 'paduxu




3aBUCHUMOCTH KOOpAUHAT, CKOPOCTH,
YCKOpEHHS, TyTH W MepeMelleHUs

MaTepUaIbHOW TOYKH OT BPEMEHHU

2.14

CBobonHOe najsieHue. Y cKkopeHue

CBOOOJIHOT O TIAJICHUS

2.15

KpuBonuneitHoe nuxkenue. PaBHOMepHOE
JIBW)KEHHE  MATepUaJbHOM  TOYKU IO
OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEIHAA
CKOpOCTb. [lepuon u 4acToTa.

IleHTpOCTpEMUTENBHOE YCKOPEHUE

2.1.6

TexHuueckue  yCTpPOMCTBA:  CHUIOMETD,
JBUJKCHUE CHApsJOB, LICIIHbIE U PEMEHHBIE

nepesadn

2.1.7

IIpakTnueckue paboThL. N3mepenue
MIHOBEHHOW  ckopoctu. HMccienoBanune
COOTHOLICHUS MEXIY Iy TSIMU,
IIPOMICHHBIMH TEJIOM 3a ITOCJIEI0BATEIbHbIE
paBHBIE  NPOMEKYTKM  BPEMEHU  IIpU
PaBHOYCKOPEHHOM JBUXEHUHU C HAYAIBLHOU
CKOpPOCTBIO, paBHOM Hymo. HM3yueHnue
JIBW)KEHUS IIApUKa B BSI3KOM JKHUIKOCTH.
W3yuenue ABWKEHUSA Tela, OpPOIIEHHOTO

rOpU30HTAJILHO

2.2

###Par## IMHAMUKA

22.1

[Ipuauun  otHocuTenbHOCTH  [anmunes.
ITepBbiit 3akoH HproToHa. MHepuuanbHbie

CHCTEMBI OTCUETa

2.2.2

Macca Tena. Cuia. [Tpuniun

CyNEepHO3ULIMU CUIT

2.2.3

Bropoii 3akoH HproToHa 1711 MaTepuaabHOU
TOYKM B HMHEPLHUAIBHOM CHCTEME OTCUETA
(UCO). Tperuit 3axkon HproTona mis

MaTCpUAJIbHBIX TOYCK




224

3akoH BcemupHoro TAroreHus. Cua
Tsokectu. [lepBas kocMHueckass CKOPOCTb.

Bec Tena

2.2.5

Cuua ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus
CKOJNIb)KEHHSI W CHUJla TPEHUS IIOKOA.
Koapdumment TpPEHMUS. Cuna
COIIPOTUBJICHUS] IpU JBUKEHUM Tejla B

KUIKOCTHU UJIU I'a3€

2.2.7

HOCTyHaTeJ'II)HOC u BpalaTeCJIbHOC

JBIKEHUE a0COIIOTHO TBEPAOTO Tema

2.2.8

MomeHT CHUJIBI OTHOCHUTEIIBHO ocu
BpAIlECHUS. IIneuo CUJIBIL. VYcaoBus

paBHOBecus TBEpaoro tena B MCO

2.2.9

TexHuueckue yCTpOWCTBa: MOAIIUITHUKH,

JABHXXCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTueckue paboThL N3yuenue
IBHKEHUS Opycka o HAKJIOHHOH
IJIOCKOCTM MOJ JIEMCTBHEM HECKOJIBKUX
cun. HccnenoBaHue 3aBHUCHUMOCTH — CHII
YIOPYTOCTH, BO3HUKAIOIINX B
nepopmMupyeMoil TpYyXKMHE U PE3UHOBOM
oOpaslie, OT BEMUYMHBI UX JedopMaiuu.
Hccnenosanue yCIOBUI paBHOBECUS

TBEPJIOrO TeJa, UMEIOIIET0 OCh BPAILLEHUS

2.3

###Par#H#3AKOHBI COXPAHEHI I B MEXAHUKE

I/IMHyJ'ILC MaTepHaHLHOﬁ TOYKH, CHCTCMBI

2.3.1 MaTepUAIBHBIX TO4eK. VMIynabC CHibl H
M3MEHEHUE UMITYJIbCca TeNa
2392 3akoH coxpaHeHuss wumnyiasca B MCO.
o PeakTnBHOE IBM>KEHHE
2.3.3 PaboTa cuisl
2.3.4 MOIHOCTb CHIIBI




2.3.5

Kunernueckass oHeprus  MaTepuajbHOU

ToukH. Teopema 0 KHHETUYECKOW 3HEPrUu

2.3.6

[Torenunanbuass sHeprus. [loreHumanbHas
SHEPrus YIpyTo nedopMupoBaHHON
npyxkusbl. [loTeHIIManbHas >HEpPrus Tena

BOJIM31 MOBEPXHOCTH 3eMJIU

2.3.7

[lorenmnuanpHple ¥W  HEMOTEHIHAILHBIE
cwibl. CBsi3b pabOThl HEMOTEHIIMAIbHBIX
CHJI C UBMEHEHUEM MEXaHWYECKOW SHEPruu
CHCTEMBI Tell 3akoH COXpaHEHUS

MEXaHHYEeCKOMH OHCPIrun

2.3.8

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9

Texuuueckue YCTpOﬁCTBaI JABHIXXCHUC PAKCET,

BOZOMET, KOIIEp, IPY>KUHHBINA MHCTOJIET

2.3.10

[IpakTrueckue pabotrel. M3ydeHue cBs3u
CKOpOCTE€H Tel MpU HEynpyrom ynaape.
HccnenoBanue cBsi3u  pabOTBl  CUJIBI €

H3MEHCHHEM MEXaHHYSCKOU OHCPIruu TCjia

3 MOJIEKVYIJIAPHAS ®U3UKA 1 TEPMOJNHAMUKA
#it#Par###OCHOBBI MOJIEKYJISPHO-KMHETUYECKOM TEOPUU
OCHOBHbBIE  TOJIOXKEHHSI ~ MOJEKYJSIpHO-
KUHETUYECKOW  TEOpHH. BpoyHoBckoe
311 JBUYKEHHUE. Huddysus. XapakTtep
JIBIDKEHUS ¥ B3aUMOJEWUCTBUSL  YaCTHUIL
BELECTBA
Mopenn CTpoeHHs Ta30B, XUAKOCTEH U
31 3.1.2 TBEPABIX TE€T MW OOBSICHEHHE CBOWMCTB
BELIECTBA HA OCHOBE 3TUX MojeJel
Macca wmousekyn. KommyecTtBo BemiecTsa.
313 [TocrositnHas ABoraapo
314 TemmoBoe paBHOBecue. Temmepatypa u eé
u3mepenue. lllkana remnepatyp Llenbcus
3.1.5 Mopens uaeampHoro rasza. (OcCHOBHOeE




YpPaBHEHHE  MOJIEKYJSIPHO-KHHETUYECKON

TCOpUHU UACATIBHOI'O I'a3a

3.1.6

AOcoioTHas ~ TeMmmeparypa Kak  Mepa
CpeHEeld KMHETHYECKOW SHEPruH TEII0BOrO
JIBWKeHNd dyactul rasza. [llkama Temnepatyp

KennBuHa

3.1.7

VYpaBuenne Kunaneiipona — MeHneneesa.

3akoH JlambToHA

3.18

I'a3zoBEIE 3aKOHBI. I/I30npoueccm B
nacalbHOM rasc C ITOCTOAHHBIM
KOJIM4YC€CTBOM BCIICCTBA: HU30TCpMa,

n30xopa, n3odapa

3.19

TexHuueckue YCTpOICTBa:  TepMOMETP,

O6apometp

3.1.10

[IpakTrueckue padbothl. MI3MepeHue Macchl
BO3/yXa B KJIaCCHOH KOMHATE.
HUccaenoBanue 3aBUCUMOCTHU MEXTY
MapaMeTpaMH COCTOSHHSI  Pa3pekEeHHOIO

rasa

3.2

OCHOBbBI TEPMO/IMHAMUKHA

321

TepmoauHamuueckas cucrema. BHyTpeHHsAA
SHEPrusl TEPMOJUHAMUYECKONW CUCTEMBI U

CITIOCOOBI €€ N3MEHEH S

3.2.2

KoymuectBo TEIJIOTHI u pabora.
Bnytpennss JHEprus OTHOATOMHOI'O

nJaCaJIbHOI'O Ira3a

3.2.3

Buael Temonepenayn: TENJaOmpoOBOIHOCTD,
KOHBEKIIMS, HU3JIyuyeHHe. TennoEéMKOCTb
Tella. YaelbHas TEIIOEMKOCTb BeEIEeCTBA.
Pacuér KOJIN4EeCTBA TEIJIOTHI pu

TCIJIonepeaadye

3.2.4

IlepBblii 3aK0H TEPMOAUHAMUKH.

HpI/IMeHeHI/IC IepBoro 3aKOHa




TCPMOANHAMUKHU K nu3omponeccam.

I'papuueckas nuTepnperanus paboTsl raza

3.25

TernoBpie MammHbl. [IpuHIMIBI HeWCTBUA
TETJIOBBIX MalIlyH. IIpeobpa3oBanus
SHEPrUuu B TETLTOBBIX MalIHax.
KosddunmenT mosnesnoro nectBus (manee
— KII[) rernoBoii mamuusel. [{ukn Kapho u
ero KITQ

3.2.6

Bropoit 3aKOH TEPMOJAUHAMUKH.
HeoOpaTuMOCTh IpOLECCOB B IPUPOE.
TeruioBsle  nBUraTenu.  ODKOJIOTMYECKHE

HpO6J’IeMH TCILIOOHCPT CTUKHU

3.2.7

TexHuueckne  yCTpoOWCTBAa:  JBHUTaTelNb
BHYTPEHHETO cropaHus, OBITOBOM

XOJIOJIMJIbHUK, KOHJAULIMOHED

3.2.8

IIpakTnueckue paboThL. N3mepenue

YAEIbHON TENIOEMKOCTH

3.3

###Par### AI'PEI’ATHBIE COCTOSAHUMSA BEIIIECBA. ®A30BbIE

INEPEXO/IbI

331

[TapoobpazoBanue u KOHJICHCAIH.
HUcnapenne m kurieHue. YaenbHas TEMIoTa
napooOpa3oBaHusI. 3aBHCHUMOCTH

TEMIICPATYPbI KUIICHUA OT JaBJICHUA

3.3.2

AOCOJIIOTHAsT ¥ OTHOCHUTEJIbHASA BJIaKHOCTD

BO31yxa. HacelmeHnnsiii nap

3.3.3

Teépnoe Teno. Kpucrammmdeckue u
amopdHble Tenma. AHH3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunkue KPUCTAJIBIL.

CoBpemMeHHbIE MaTepuabl

3.34

[lnaBneHne u KpucTamu3anus. Y JejbHas

TerioTa miaasiaeHus. Cydiumanus

3.35

VYpaBHEHHE TEIIOBOTrO OaaHca

3.3.6

TexHuuecknue yCTpOWCTBA: TUTPOMETP H




MCUXpPOMETDP, KaJIoOpuMeTp, TCXHOJIOTIUHU
MOJIy4Y€HUsT COBPEMCHHBIX MAaTEpualioB, B
TOM quciec HaHOMAaTCpPUaJoB, n

HAHOTCXHOJIOTHH

3.3.7

IIpakTnueckue paboThL. N3mepenune

BJIAJKHOCTH BO3ayXa

OJIEKTPOAMHAMUKA

4.1

###Par### OJIEKTPOCTATUKA

411

OnexTpuzaiys Tel. OJIEKTPUUYECKUH 3aps.

HBa BUa SJICKTPUYICCKUX 3apA/10B

41.2

[IpoBogHUKW, JUBJIEKTPUKH u

MOJIYIIPOBOAHUKHI

413

3aKkoH COXpaHCHHA JICKTPUICCKOI'O 3apAaga

414

B3aumoneiictBue 3apsaoB. 3akon Kynona

415

Onexktpudyeckoe nosne.  HanpsoxéHHOCTB
AJEKTPUY ECKOT'O noJs. [Ipunuun
cynepnosuuuu. JIuHMM  HAnpsHKEHHOCTU

QJICKTPUUCCKOI'O ITOJIA

416

PaGoTa cHi 3MEKTPOCTATUYECKOTO TOJIS.

ITorenmman. PasHocTs MOTEHIINAIOB

4.1.7

HpOBO)IHI/IKI/I " JTUBJICKTPUKU B ITOCTOSAHHOM
QJICKTPUYCCKOM  II0JIC. I[I/IBJIGKTpI/I‘-ICCKaSI

MPOHHULIAEMOCTb

418

DIEKTPOEMKOCTb. Kongencarop.
OneKTpOEMKOCTh IUIOCKOTO KOHAEHCaTopa.

DHeprus 3apsHLKeHHOr0 KOHAEHcaTopa

419

TexHuueckue yCTpPOHCTBA: BIEKTPOCKOI,
AIEKTPOMETP, IIEKTPOCTATUYECKAs] 3AILUTa,
3a3eMJICHHE AJIEKTPONpUOOpOB,

KOH/JIEHCATOP, KCEPOKC, CTPYMHBIN IPUHTEP

4.1.10

IIpakTnueckue paboThL. N3mepenue

3MEKTPOEMKOCTH KOHJICHCATOpa

4.2

HHPar#HIIOCTOSHHBIN DJIEKTPUUYECKUU TOK. TOKU B




PA3JIMYHBIX CPEJAX

VYcioBust  CyIIECTBOBaHHMS — ITOCTOSHHOTO
421 AIEKTPUUYECKOro TOKa. lcTOuHMKM TOKAa.

Cuia toka. [TocTOAHHBII TOK

422 Hanpsoxenue. 3akon OMa 17151 yyacTka LenH

423 DNIEKTPUYECKOE COMPOTHBIICHUE. Y IeTbHOE
COIPOTHBJICHUE BEIIECTBA

424 [TocnemoBarensHOE, napajiesbHoe,
CMEIIaHHOE COEANHEHNE TPOBOJHUKOB

425 PaGoTa amekTpuueckoro TOka. 3aKOH
o Jxoyisa — Jlenua

4.2.6 MOIIHOCTB AJIEKTPUYECKOTO TOKA

anekTpoaBwxkymas cuia (namee — DJC) u
427 BHYTPEHHEE COIPOTUBJIIEHHE HUCTOYHHUKA

ToKa. 3akoH OMa /i MOJHOM (3aMKHYTOH)

anekTpuueckoi nenu. Koporkoe 3ampikaHue

DNeKTpoHHasT  MPOBOJUMOCTh  TBEPIBIX
428 METaJIOB. 3aBUCHMOCTb  COIPOTUBIICHUS

METaJIOB OT TeMnepaTyphbl.

CBepxnpoBOIUMOCTh

429 OnexTpuueckuil Tok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

[TonynpoBOIHUKH. CobOcTBeHHas u
puUMecHast MIPOBOJIUMOCTh
4.2.10 .
MOJTYTIPOBOAHHUKOB. CaoiicTBa p-n

nepexoza. [lomynpoBonHUKOBBIE TPUOOPHI

OJIeKTpUYECKU TOK B  DJIEKTPOJINTAX.
4211 DNIEeKTPOIUTHYECKas Y CCoLMalIus.

DneKTpou3

DNeKTpUUeCcKuit TOK B rasax.
CaMOCTOATENRHBIIE M HECAMOCTOSITEIHHBIN
4212
pazpsi. Paznuuusie THIEI

CaMOCTOATCJIBHOI'O pa3psaaa. Monuus.




ITmazma

4213

TexHuyeckue  yCTpOHCTBA:  aMmIIEpMETP,
BOJILTMETP, pPEOCTaT, HCTOYHUKHU TOKa,
AJIEKTPOHArpeBaTENIbHbBIE pudopsI,
JIEKTPOOCBETUTEIbHBIE puOopBI,
TEPMOMETP CONPOTHUBJIEHUS, BaKyyMHBIN
MO/, TEPMHUCTOPBl U (OTOPE3UCTOPHI,

HOJIprOBOI[HI/IKOBLIfI Anoa, raJlJbBaHHUKa

4.2.14

IIpakTuyeckue paboThlI. N3yuenue
CMEIIaHHOT' O COEIMHEHUS PE3UCTOPOB.

N3mepenue DJIC ucrtouHuKa TOKa M €ro
BHYTpPEHHEro comnpoTtuBieHus. Habmonenue

QJICKTPOJIM3a

11 KVIACC

Kon
pa3aeJna

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemMble 3JIeMEHTbI CO/IEPKAHUSA

4

OJIEKTPOAMHAMUKA

#HAPar#t#H#MAITHUTHOE I10JIE. DJIEKTPOMAT'HUTHAA

WHAYKINS

431

ITocTrosiHHBIC MAarHuThI.

BzaumopeiicTBHEe MOCTOSHHBIX MAarHUTOB

4.3

4.3.2

MarautHoe none. BekTop MarHWUTHOR
uHaykuuu. IlpuHuun — cynepno3unuu.
JInanm marnuTHOM MHAykuuu. Kapruna
JUHAM MArHUTHOM HWHAYKIUU  MOJIA

IIOCTOAHHBIX MarHuTOB

433

MarsnuTHoe 1moJjie IpOBOJHUKA C TOKOM.
Kaptuna JymHHMA  1onsg  JUIMHHOTO
IpPSIMOTrO NPOBOJHUKA M 3aMKHYTOIO
KOJIBLIEBOTO IPOBOJHMKA, KATYIIKA C

tokoM. OnbiT Dpcrena. Bzaumopeiictue




IMPOBOJHUKOB C TOKOM

Cuna Amnepa, e€ MOAYJIb U

434
HarpaBJICHHE
Cuna  Jlopenua, e€ Moaylb H
HarnpasjeHHue. J[BUKeHHe 3apsuKeHHOU
435 YaCTHIIBl B OJHOPOJHOM MAarHUTHOM
nosie. Pabota cuner Jlopenia
4.3.6 SIBneHME 37IEKTPOMarHUTHON UHIYKIUN
437 IToTok BEKTOpa MarHUTHOW MHAYKIUH
OJ1C WH]TYKLIHH. 3axoH
4.3.8
UIEKTpOMarHuTHou nHaykuuu dapanes
BuxpeBoe nsnektpuueckoe mnojse. IJC
439 WHIYKIUU B MPOBOAHMUKE, JABUXKYILEMCS
o MOCTYIATEIBHO B OJTHOPOAHOM
MarHUTHOM I10JI€
4.3.10 [TpaBuno Jlenua
NHRyKTUBHOCTS. SIBieHUE
4311
camouHaykuuu. 9J{C caMOMHAYKIINU
OHeprusi MarHUTHOT'O TOJISI KaTYIIKH C
43.12
TOKOM
43.13 DJIEKTPOMAarHUTHOE T10JIe
TexHuueckue yCTpPONCTBA: IOCTOSIHHBIE
MAarHuThl, AJIEKTPOMArHUThI,
4.3.14 AJIEKTPOJIBUraTENb, YCKOPUTENH
AJIEMEHTAPHBIX YACTHIl, WHIYKIMOHHAS
redb
[Ipaktnyeckue  pabotel.  M3yueHme
MAarHUTHOTO TOJSl KATYIIKH C TOKOM.
4315 HccenenoBanne nAeCTBUSA ITOCTOSHHOIO

MarHuTa Ha pamKy c TOKOM.
HUccnenosanue SIBIICHUSA

3JIEKTPOMArHUTHON WHAYKIINHU

KOJIEBAHMA Y BOJIHBI




5.1

#HHAPart#HMEX AHNYECKUE U SJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.1.1

Konebatensnass cucrema. CBOOOIHBIE
koneOanus. ["'apMoHMYEecKre KoaebaHusl.
[lepuon, dacrora, ammmtyna u ¢asa

Koje0aHumn

5.12

[IpyxvuHHBII MasATHUK.

MaTteMaTHueCKUN MagTHUK

5.1.3

VYpaBHEHUE FapMOHUYECKHX KOJICOAHHIA.
Kunematnueckoe ¥ JAMHAMHYECKOE

OIMCaHue KoJie0aTeILHOr O JABUXXCHUSA

5.14

[IpeBpaiienue SHEpPruu npu
rapMOHHUYECKUX  Konebanusx. CBs3b
aMIUTMTYABl ~ KOJNEOAaHWUW  HMCXOIHOU
BEJIMYHMHBI C aMIUIMTYJaMU KOJeOaHui

€€ CKOPOCTH U yCKOpEHUs

5.15

Konebatenpupii  koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbBIE Koje0aHus B
UCANIBHOM KOJe0aTeIIbHOM KOHTYPE.
AHanorusi Mex1y MEXaHMYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJIe0aHUAMM.

®opmyna TomcoHa

5.1.6

3aKoH COXpaHEHUs SHEPruM B

UJeaIbHOM K0JIeOATeIbHOM KOHTYpE

5.1.7

BBIHy)KZ[ CHHBIC MCXAaHNYCCKHUC
koneOaunsa. Pesomanc. Pe3onanchHas
KpI/IBafL BBIHY)KJIGHHBIC

QJICKTPOMArHuTHBIC KoeOaHusL.

5.18

Ilepemennslii  TOkK. CuHYCOMIAJIbHBIN

MIEpEMEHHBINA TOK.

5.1.9

Mo1mHoCTB IIEPEMEHHOT O TOKA.
AMILIMTYTHOE u JefcTBYOIIEe

3HAYCHUC CUJIbI TOKA U HAITPSIKCHUA




5.1.10

Tpanchopmarop. [IpousBozacTBoO,
nepeaayda u norpedJieHne
3JIEKTPUYECKOM SHEPrum.
DKOJIOTUYECKHUE PUCKH pu
IIPOM3BOJACTBE AIIEKTPUUECKOW DHEPIHH.
Kynbrypa MCIOJIb30BaHUs

QJICKTPOSHCPI'UUu B HOBCG}IHCBHOﬁ KHU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicmorpad,
IIEKTPUYECKUI 3BOHOK, JVMHUH

QJICKTpoOIICpcaad

5.1.12

[Ipaktnueckue paborel. HccienoBanue
3aBHCUMOCTH nepuojaa MaJibIX
KoneOaHWi Tpy3a Ha HHUTH OT JJIMHBI
HATH M Maccel rpysa. HccnenoBanue
MEPEMCHHOI' O TOKa B ocrnn nu3
MOCJIEIOBATEIBLHO COCIUHEHHBIX

KOHJICHCATOpa, KaTyIIKH U pe3UCTOpa

5.2

#H#Par#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

521

MexaHudeckue BOJIHBI CIIOBUSA
b

pactipoctpanenus. Ilepuon. CkopocTb

pacmpocTpaHeHuss ¥ JJIMHA  BOJHBL

HonepeqHLIe 1 IIPOJOJIbHBIC BOJIHBI

5.2.2

HHHParH WNuTtepdepenius u

,I[I/I(i)paKL[I/IH MCXaHHYCCKHUX BOJIH

523

3Byk. Ckopocts 3Byka. ['poMKOCTB

3Byka. Beicota Tona. TeMOp 3Byka

5.2.4

DJIEKTPOMAarHUTHHIE BOJHBI. Y CIOBUS
W3JIy4€HHUSI DJICKTPOMArHUTHBIX  BOJIH.
Bzaumnas opuentauusi Bektopos E, B u

U B 2JIEKTPOMAarHUTHOM BOJIHE B BAKyyMe

5.25

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTPaKEHUE, MPEJIOMJIEHUE,

MOJISIPU3aLIKS, nudpakius,




uHTephEepeHIUsL. Ckopoctb

SJICKTPOMAriuTHBIX BOJH

5.2.6

[llkama  HJIEKTPOMATHHUTHBIX  BOJIH.
[TpumMeHeHue IeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[TpuHUIUIIBI PAJUOCBSI3U U TEICBUACHHUS.
Papgnonoxanus. DNIeKTpOMarHuTHOE

3arpsA3HEHNE OKPYKAIOLIEH cpelibl

5.2.8

TexHuueckue YCTPOWCTBA:
MY3bIKaJIbHbIE UHCTPYMEHTBHI,
YIBTPa3ByKOBasl IMATHOCTHUKA B TEXHUKE
W MEIULIMHE, pajap, paauonpuEMHUK,
TEJIeBU30p, aHTeHHa, Tenedon, CBY-

Ic4Yb

5.3

#HHAPar###H#OIITUKA

531

[IpssmonuneitHoe pacnpocTpaHeHne

CBETa B OJIHOpOIHOM cpere. JIyd cBeTa

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPaXKECHUS
cBeta. [loctpoeHne u300pakeHWd B

IIJIOCKOM 3€PKaJIC

5.3.3

ITpenomiienue cBera. 3aKOHBI MPETOMIIEHHS
cBeTa. AOCONOTHBIN noka3saTellb

MMPCJIOMJICHU S

5.34

Iomuoe BHYTPEHHEE OTpa’KEHHUE.
[IpenenbHbIH yroiu MOJIHOTO

BHYTPCHHECTO OTPAXKCHUA

5.35

Hucnepcuss cBera. CHOXHBIM COCTaB

Oenoro ceera. LBer

5.3.6

CoOuparonye U pacceuBaoIUe JHUH3BL
Tonkas nuH3a. POKYyCHOE PACCTOSHHUE U
OIITUYCCKAas cuia TOHKOM JIMH3BI.
[TocTpoenue 300 paK eHHA B

co6npa101unx " pacCcCCUBAIOIINX JIMH3aX.




@opmMmysia TOHKOM JIMH3bL. YBEIUYEHUE,

aBaeMoe JIMH301

5.3.7

IIpenensr IIPUMEHUMOCTU

F€OMETPUYECKON ONTUKHU

5.3.8

Unrtepdepenmust ceta. KorepeHntHsie
UCTOYHUKH.  YCJIOBHUS  HAOIIOJCHUS
MaKCUMYMOB u MUHUMYMOB B
uHTep(EPEHIIMOHHOW KapTUHE OT JBYX

CHH(l)EBHBIX KOT'€PCHTHBIX HCTOYHUKOB

5.3.9

Hudpakuuss cera. Judpaxkmuonnas
peméTka. VYcnoBue HaOII0AeHUS
TJIABHBIX MAaKCHMyMOB TIpU TaJICHUU
MOHOXPOMATHYECKOTO cBeTa Ha

TUGPaKIHOHHYIO PEHIETKY

5.3.10

[Tonsipuzanus ceera

5.3.11

TexHuueckue ycTpoilcTBa: OYKH, JIyIa,
¢doroanmapaT, NMPOEKIMOHHBIA ammapar,
MHUKPOCKOI,  TEJECKOI,  BOJIOKOHHAas
onTuka, JAudpakuMoOHHAs  peméTka,

MIOJISIPOU T

5.3.12

[Ipaktuueckue paboTel. V3mepeHue
noKasaresns IPETOMIICHUS.
HccnenoBanue cBOMCTB M300pakeHUN B

nuH3ax. Habmonenue aqucnepcun ceeta

OJIEMEHTBI CIIELIMAJI

bHOM TEOPUU OTHOCHUTEJIBHOCTU

6.1

rpaHI/IHBI MIPpUMCHUMOCTHU KJIACCHYECKOMU
MCXaHUKH. HOCTy.]'IaTbI TCOPUHU
OTHOCHUTCIBHOCTH: WHBAapUAHTHOCTH
MOAyJA CKOpPOCTH CBE€Ta B BaKYyyMC,

MPUHLMI OTHOCUTEIbHOCTH DUHINTEHA

6.2

OTHOCHTENHHOCTD OOJHOBPEMCHHOCTH.
3aM6I[J'IeHI/IC BpEMCHU M COKpallCHUEC

JJINHBI




OHepruss U UMIOYJbC  CBOOOJHOM

6.3

4acTHUIBI

CBs13p Macchl € HEPrued U UMITYJIbCOM
6.4 cBOOO/MHOM dYacTULbl. DHeprus IMOKos

CBOOOJIHOM YaCTUIIBI

KBAHTOBA ®U3UKA

7.1

H#i#Par###JIEMEHTBI KBAHTOBOU OIITUKU

711

®oronsl. @opmyna Ilmanka cBs3M
SHEpruu (OTOHa C €ro 4YacTOTOM.

OHeprus U UMILyJbC (pOTOHA

7.12

OTKpBITI/IC u HUCCIICAOBAaHHUC
¢doroaddekra. Onbitel A.I'. Ctonerosa.

3akoHbI poTod3ddeKTa

7.13

VYpaBHeHue OUHNITENHA I
dotorddexra. «KpacHas  rpaHuUIA»

doTtorhdekra

7.1.4

JlaBnenue cBera. OnwiTel I[1.H. JIeOeneBa

7.15

XHUMHUYECKOE JIECTBUE CBETA

7.1.6

TexHuueckue yCTpOiicTBa:
dorosnemenT, (GoTOmATUHK, COTHEUHAS

Oatapes, CBETOAH O]

7.2

CT

POEHUE ATOMA

721

Mogaens atoma ToMmcoHa. OIBITE
Pesepdopna no ucciaenoanuo
cTpoeHus aroMma. [lnanerapnas Mmoaens

aToMa

71.2.2

[Tocrynatet  bopa. HW3nyyenne wu
norjomieHre (oToHOB HpU Iepexoje
aToMa C OJIHOTO YpPOBHSI DSHEPrHUHM Ha
apyroii. Bunet  cnektpoB.  Crnektp

YpOBHEH 3HEPruu aToMa BOA0po/ia

7.2.3

BonHoBrie cBoiicTBa dacThll. BOJHEI nie

bpoiins. KopmyckynsipHO-BOIHOBOU




nyamusMm. Jludpakuus 3JIEKTPOHOB Ha

KpUCTaJlIaxX

724

CnoHtanHoOe u BBIHYKJIEHHOE
M3JIy4eHHue. YCTPONCTBO M MPHUHIUII

paboThI J1a3epa

7.2.5

TexHuueckue YCTpOWCTBA:
CHEKTpaJbHBIA aHamu3 (CIEKTPOCKOM),

Ja3ep, KBAaHTOBBIN KOMITBIOTED

7.2.6

[Ipaktnueckue paborel. HabOmoneHue

JIMHEHYaTOoro CIICKTpa

7.3

ATOMHOE AP0

7.3.1

MeTtoasl HaOJIOJEHUST W PErucTpanuu

9JICMCHTAPHBIX YaCTHUIL]

7.3.2

OTKpbITHE PATUOAKTUBHOCTU. OIMBITHI
Pesepdopna mo ompeneneHuro cocraBa
paavoaKTHBHOrO H3iydeHusa. CBoiicTBa
anbda-, Oera-, raMMa-u3iy4eHusl.
BimsiHMEe pPaZMOaKTUBHOCTU Ha JKUBBIC

OpraHU3Mbl

7.3.3

OTkpblTHE TNPOTOHA U HEUTpOHA.
Hyxnonnas monens aapa 'elizenOepra —
WBanenko. 3apan sapa. MaccoBoe uncio

sapa. M30Tonsl

7.3.4

Anbda-pacnan. DJIEKTPOHHBIN u
MO3UTPOHHBIN  Oeta-pacnan. [amma-
U3JIlydeHHe. 3aKOH  PaJMOaKTHUBHOIO

paciaga

7.35

DHeprust CBsI3U HYKJOHOB B  SspeE.

Snepubie cuibl. JledekT macchl sapa

7.3.6

SAnepuble peakunu. [leneHue u CcHUHTE3

saep

7.3.7

SAnepubiii  peakrop.  TepmosinepHbIit

CHUHTC3. HpO6JI€MBI n  TCPCIICKTUBLI




AIEPHONM DHEPreTUKH. OKOJOTMYECKHE

ACIICKTEI AAC€PH oH OHCPIreTUKHU

7.3.8

OneMeHTapHble  4dacTtunbl.  OTKpbITHE
MIO3UTPOHA. @DyHaMEHTaJIbHbIE

B3aWMOJIEHCTBUA

7.3.9

TexHuueckue yCTpOWCTBA: JO3UMETD,
Kamepa Bumnbcona, sAIEepHBIA peEaxkTop,

aToMHag 6omba

7.3.10

[TpakTuueckue pabotel. VccnemoBaHue
TPEKOB YaCTHII (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3Bé3aH0T0 Heba. Co3Be3aus, sspKue
3BE3MBI, MJIAHETBHI, ux BUIUMOEC

JNBIDKCHHE

8.2

Comnneunas cuctema. [limaHersl 3eMHOIT
prr[HbI. HJIaHeTbI-FI/IFaHTLI nu nux
CHYTHI/IKI/I, KapHI/IKOBHe IIJIAHCTHI.

Mausie Testa COMHEYHONH CUCTEMBI

8.3

Comune, ¢dotochepa u  armocdepa.

ConHeyHass akTUBHOCTBD

8.4

Wcrounuk sHeprun ConHia u 3B€371

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, paInycC, TeMIIepaTypa,
150, B3aUMOCBSI3b. Huarpamma
«CIIEKTpaJbHBIA KJIACC — CBETUMOCTHY.
3BE3ABI TVIABHOM ITOCIIENOBATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY» s

3BE3]1 IJIABHOM I10CIIEN0BATEILHOCTH

8.6

##H#Par###BHyTpeHHee CTpoeHHe 3BE3N.
COBpCMeHHBIe MMpEaACTaBJICHUA (¢}
MMPOUCXOXKIACHUN KW 3BOJIIOIUHA COJIHI_Ia n

3BE311. DTamnbl KU3HU 3BE3




8.7

Mneunsiii Ilyte — Hama ['amakTHka.
CnupanbHas  cTpykTypa [ amaktukw,
pacripeneneHue 3BE3J, rasa U IbUIM.
ITonoxenne un nBwxenue ConHua B
lanaktuke. [lmockass u cdepuyeckas

HOJICHCTEMBI | aJlaKTUKU

8.8

Tumel ranaktuk. PaguoraiakTWKa U
KBazapbl. UYEpHble IBIppl B SAApaX

rajJJakKTHK

8.9

Bcenennasa. Pacmmpenune BceneHHOM.
3akoH Xa0O0ma. Pasz0eranue ramakTuk.
Bozpact u paguyc BceneHnHoi, Teopus
bonbmoro B3psiBa. Mojens «ropsiuei

Bcenennon». PenmkroBoe usiryueHue

8.10

MacmrabHass cTpykrypa BceneHHOI.
MeraranakTuka. Hepeménnsbie

po0JieMbl aCTPOHOMHUU




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET






