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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1o ¢usuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHErO OOIIEero
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TPEOOBAHMI K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOW 00pa30oBaTeNbHOM MporpamMmel, mpeactraBieHHbx B @T'OC
COO, a Taxxe ¢ y4€Ttom QeaepaibHO paboueil mporpaMMbl BOCIUTAHUS U
KOHIIETIIIMM TperoiaBanus yuyeOHoro npeamera «dusnka» 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 CHUCTEMHO-
nesiTenbHOCTHOTO — moxaxona. [Iporpamma 1o Qu3MKe  COOTBETCTBYET
tpeboBanusiMm PI'OC COO K mIaHUpPyEeMBIM JIMYHOCTHBIM, IPEIMETHBIM U
METanpeMETHBIM pe3yabTaTaM OO0yUYeHHs, a TAK)KE€ YUUTHIBAET HEOOXOIUMOCTD
peanu3alryd  MEXIPEIMETHBIX CBS3€d (U3UKU C €eCTECTBEHHO-HAyYHBIMU
y4yeOHBIMM TpeaMeTraMu. B Heill omnpenenstoTcss OCHOBHBIE LIEJIW H3y4YEHUs
(U3MKKU Ha ypOBHE CpeIHEro odIero o0pa3oBaHusl, IIAHUPYEMBbIE PE3YIbTaThl
OCBOEHHSI Kypca (PU3UKM: JUYHOCTHBIE, METalmpeIMETHbIE, MpEeIMETHbIE (Ha
0a30BOM YpOBHE).

[Tporpamma no pu3MKe BKIIOYAET:

e IUIAHMpPYEMBIE PE3yJbTaThl OCBOCHHMS Kypca ¢GU3MKM Ha 0a30BOM

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

e cojaepxaHue yuyeOHoro npeamera «duzuka» no rogam o0yyeHus.

®duszuka KaKk Hayka O HamOoJiee OOIIMX 3aKOHAaX MPUPOJBI, BBHICTYyMAas B
KayecTBe y4yeOHOro MpeAMeTa B IIKOJIC, BHOCUT CYIIECTBEHHBIM BKIaJ B
cucteMy 3HaHUU 00 okpyxatomeM wmupe. [IkonbHbl Kypc Gusuku —
CHUCTEMOOOpPa3yIomuii ISl  €CTECTBEHHO-HAYUHBIX Y4E€OHBIX TPEIMETOB,
MOCKOJIbKY (M3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U SIBJICHMUIA,
M3y4aeMbIX XUMHEH, Ouonormen, ¢puznueckor reorpadueid W acTPOHOMHEH.
Hcnonb3oBaHue M aKTUBHOE MpPUMEHEHHE (U3MYECKUX 3HAHUWU OMNpEeaesieT
XapakTep M pa3BUTUE Pa3HOOOpa3HBIX TEXHOJOTMiW B cdepe SHEpPreTHKH,
TPAHCIOPTa, OCBOEHUSI KOCMOCA, MOJYy4YE€HUs HOBBIX MATEPUATIOB C 3aJaHHBIMU
cBoiicTBaMU © JApyrux. W3ydenue (uU3MKM BHOCUT OCHOBHOM BKIIAJ B
(opMUpOBaHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MuUpa oOydJaromuxcs, B
(opMUpOBaHUE YMEHHMH MPUMEHATh HAY4YHBIH METOJ TMO3HAaHUS IpH
BBITTOJIHEHUU UMU Y4€OHBIX UCCIICOBAHUM.



B ocHoBy kypca (u3uku JUisi YPOBHSI CpeHEro OOIIero oOpa3oBaHUs
IIOJIOKEH pAN HJEH, KOTOpblE MOXHO pPacCMaTpuBaTh Kak MPHUHLMIIBI €ro
MIOCTPOEHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEH Kypce SIBISIETCSA JIOTHUYECKH
3aBEpIIEHHBIM, OH COJIEP)KUT MaTephall U3 BCEX Pa3/lesioB (PU3MKHU, BKIHOYAET
KaK BOMPOCHI KJIIACCUYECKOU, TaK U COBPEMEHHON (PU3UKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUU € Hel Marepuan Kypca (U3HUKH
o0beAMHEH BOKPYr (Qu3nyueckux Teopuid. Benymum B Kypce sBIseTcs
(dbopMUpOBaHUE MIPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTE€pPUH, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE€ peanuzaius mpearnosiaraeT UCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIIHala PU3NUECKON HAyKH, OCMBICIICHUE CBSI3U PAa3BUTHS
¢bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PECHUECKUMHU,
HPABCTBEHHBIMU M 3KOJIOTHUYECKUMHU MTPOOIIEMaMHu.

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

Hoes skonocuzayuu peanusyercs MOCPEICTBOM BBEIACHHS 3JIEMEHTOB
COJICpP)KaHMsI, TOCBSMIEHHBIX SKOJOTMYECKUM NpodiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHMKH M TEXHOJIOTH, a Takke O0OCYXIEHUS
npoOjieM  palMOHAIBHOTO  MPHUPOJONOJIb30BAaHUS U IKOJIOTUYECKOU
0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3UKHA Ha YPOBHE CPEIHEro OOLIero
o0Opa3oBaHus SBISIIOTCS Pu3nyeckue Teopuu (hopMHUpOBaHUE MTPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI (PU3NYECKON TEOpUHU, pOJid (PyHIaAMEHTAJILHBIX 3aKOHOB
U TPUHLMIIOB B COBPEMEHHBIX IMPEACTABICHUSAX O MPUPOJE, TIpaHULAX
IPUMEHUMOCTH TEOpUW, [IJISl OMNUCAHUS ECTECTBEHHO-HAYYHBIX SIBIICHUU H
MIPOLIECCOB).

CHUCTeMHO-/IEITEIbHOCTHRIM TOIX0A B Kypce (U3MKU peaau3yeTcs
NpEXKAE BCEro 3a CYET OPraHu3alMd HKCHEPUMEHTAIBHON JEATEIbHOCTU
oOyyaromuxcsa. [ns 6a3oBoro ypoBHsI Kypca (PU3MKH — 3TO HMCIOJIb30BAaHUE
CUCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OPATOPHBIX
pabot, KOTOphle B mporpamMme 1o ¢GU3UKEe OOBEAUHEHBI B OOUIUMN CIIMCOK
YYEHHMYECKUX TNPAaKTUYECKUX paboT. BrigeneHune B yKa3aHHOM IepeyHe
1a00paTOpHBIX padOT, MPOBOJUMBIX ISl KOHTPOJISL U OLIEHKH, OCYLIECTBISETCS
y4yacTHUKaMu  00pa30oBaTeIbHOrO IMpoIlecca HCXOAs M3  OCOOEHHOCTEU
IUTAHUPOBAHUSA W OcHamleHus: kabuHeta Qusuku. [Ipum sTomM obecrieunBaercs
OBJIaJIcHHE OOYYAIOIIMMUCS YMEHUSMH MPOBOJUTH KOCBEHHBIE H3MEpPEHUs,



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

bonpiioe BHUMaHWE YACTSIETCS PENICHUIO PACUYETHBIX M KAaYeCTBEHHBIX
3agad. [Ipu sToM A pacu€THBIX 334 IPUOPUTETOM SIBIISIOTCS 337a4U C SIBHO
3alaHHON  (U3MYECKOW MOJENbI0, TO3BOJISIONINE TPUMEHATh H3yYEHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjena Kypca, Tak U WHTErpUpys
3HaHWS W3 pa3HbIX pas3fenoB. JIIs KadecTBEHHBIX 3aJad MPUOPUTETOM
SBIIIFOTCSL  3Q/JIaHMSI Ha OOBSCHEHHWE TIPOTEKAaHUS (HU3MYCCKUX SBICHUN U
MPOLIECCOB B OKpY:KaloIeH KU3HU, TpeOyromre BrIOOpa PuU3NUEeCcKoil Moenu
JUTSL CHTYaIluy TIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k marepuaibHO-
TEXHHYECKOMY OOECIeUeHnI0 Y4eOHOTro mpoiecca 0a30BBIM 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 HEOOXOUMMOE J1abopaTOpHOE OOOpPYHOBAHME JIJIsi BBIMOIHEHUS
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 Mo (U3MKe KIIOUYEBBIX JAEMOHCTpAlUNA MJis
UCCIICIOBAHUS UW3yYaeMbIX SBJICHUA W MPOIECCOB, OSMIHPUYECKHX H
(dbyHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaBopatopHoe o0OpymOBaHHE JISI YYEHUUYECKUX MPAKTUYECKUX PpaldoT
dbopMupyeTcst B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacueTe
OJTHOTO KOMIUIEKTa Ha JABYX OOydJalmwuxcs. TeMaTH4ecKue KOMIUICKTHI
1a00opaTopHOro 00OpYJOBaHUSL JTOJIKHBI OBITH MOCTPOEHBI HAa KOMILIEKCHOM
WCITOJIb30BAaHUHU aHAJIOTOBBIX U ITU(PPOBEIX TPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTEIbHBIX CUCTEM B BUJIE ITU(POBBIX J1a00OpaTOpUil.

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

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

e pa3BUTHE TIPEACTABJICHMM O HAyYHOM METOAE I[IO3HAHUA U
dbopMupoBaHuE MCCIEAOBATEILCKOTO OTHOMICHUS K OKPYXAIOIUM
SIBIICHUSIM;

e (opmupoBaHHEe HAyYHOT'O MHUPOBO33PEHUSI KaK pe3yibTaTa HU3y4eHUs
OCHOB CTPOEHHUS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;



(bopMUpOBaHUE YMEHUN OOBACHATH SBJICHUS C HCHOJb30BAaHUEM
(bu3nYeCKuX 3HAHUM U HayYHBIX J10Ka3aTEJIbCTB;

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

JlocTikeHne 3THUX TeNiei 00eCIeuBaeTCs PEIICHUEM CIICYIONINX 3a/1a4 B
npoliecce U3ydeHus Kypca PU3uKy Ha YpOBHE CpeAHEro 00I1Iero oopa3oBaHus:

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
OoOBsiCHEHUS (PU3NYECKUX SBICHWW B TPUPOAE W IJIs TPUHITHUS
MPAKTUYECKUX PEIICHUM B MOBCEAHEBHOM KU3HU,

OCBOCHHUE CIIOCOOOB pEIICHUS Pa3IMYHBIX 3a7ad C SBHO 3aJlaHHOU
bu3nYecKol MONETbIo, 3a7ad, MOIPa3yMEBAIONIUX CaMOCTOSTEIHHOE
co3anue PU3NYECKOl MOJIeTH, aICKBaTHON YCIIOBUSIM 3aJ1a4H;
MOHUMaHUEe (PU3NUECKUX OCHOB M MPUHIIUIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB M  TEXHOJOTMYECKHX IMPOLECCOB, UX BIUSHUS Ha
OKPYXKaIOIIYIO CPENY;

OBJIaJICHUE METOJaMHU CaMOCTOSATEILHOTO TUTAHUPOBAHUS U MPOBEACHUS
(bu3HUEeCKUX SKCIIEPUMEHTOB, aHAJIM3a U MHTEPIIPETAIINU WH(Op MaIuH,
OMpEeEIIEHUS JOCTOBEPHOCTH MOJYYEHHOIO PE3YJIbTAaTa;

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

Ha usyuenune ¢usuku (06a30BbI ypOBEHBb) Ha ypOBHE CpeIHEro oOIero
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 PEKOMEHOBAHHBIM, YUWTENb JENaeT BHIOOD
NIPOBE/ICHUS J1aDOPATOPHBIX pPAabOT M OMBITOB C YYETOM WHIMBHIYAJTbHBIX
0COOEHHOCTEW 00yYaroIuXCsl.



COILEPKAHUE OBYUEHUA
10 KVIACC

Pazgen 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®u3nka — Hayka o npupone. HaydHble METOIBI MTO3HAHUS OKPYKAIOIIETO
mupa. Ponp dkcnepumeHTa M TEOPUM B MPOLECCE IO03HAHUS IPUPOIBI.
DKCnepuMeHT B (U3HKE.

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

Ponb u MecTo ¢pusuku B GOpMHUPOBAHUH COBPEMEHHOW HAyYHOW KapTHHBI
MUpa, B IPAaKTUYECKON NEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroeble ¥ IUQPOBbIE HU3MEPUTEIBHBIE NPUOOPBI, KOMIIBIOTEPHBIE
TATYUKU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBH>KeHUE. OTHOCUTEIbHOCTh MEXAaHHUYECKOTO JBHKCHUSI.
Cucrema orcué€ra. Tpaekropus.

[lepemerienue, CKOpOCTh (CpelHsIS CKOPOCTh, 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 KOOPAWHAT, CKOPOCTH, YCKOPEHHMS, MYTH U MEPEeMEIICHUS
MaTepUuagIbHON TOYKUA OT BPEMEHH.

CBoOomHOE maieHne. Y CKopeHue CBOOOHOTO TaICHHS.

KpuBonmuHueiiHoe paBuxkeHHe. [IBH>KEHHME MarepuaibHOM TOYKHA IO
OKPY>KHOCTH C TMOCTOSSHHOM TI0 MOIYII0 CKOpPOCTBIO. YTJOBas CKOPOCTb,
nuHeiHas ckopocth. Ilepuon u wacrora obOpamieHusi. LleHTpocTpeMuTensHoOe
YCKOpEHHUE.

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

Jlemoncmpayuu

Mopenb CUCTEMBI OTCU€Ta, WJUTFOCTpALus KMHEMAaTUYECKUX
XapaKTEPUCTUK JIBUKECHHUS.

[IpeoOpazoBanue IBMKEHUM C UCIIOIb30BaHUEM MPOCTHIX MEXaHU3MOB.



[lagenwne Te B BO3AyX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmonenue nBukeHus Tena, OpPOIIEHHOTO IOJ| YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenune yckopeHusi CBOOOAHOTO MaICHUS.

Harmpasnenre cCkopocTy npy ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3yyeHne HEpaBHOMEPHOIO  IBWXKEHUS C  LEIbIO  ONPEACIICHUS
MT'HOBEHHOM CKOPOCTH.

HccnenoBaHne COOTHOLIEHUS MEXKIY NYTSIMHU, MPOWICHHBIMU TEJIOM 3a
MOCJIEAOBATEbHBIE PAaBHBIE IMPOMEKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JNBHKEHUU 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. Cwuna. Ilpunnun cynepno3unuu cuil. BTopol 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 TpeHusi (MOKOs, CKOJIbKEHUS, KaueHus). Cuia TpeHwus.
Cyxoe Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cujia TpeHus nokos. Koagduuuent
TpeHus. Cuia COMPOTUBIICHUS IPYU IBUKEHUH TEJIA B )KUIKOCTH WIIH rase.

[ToctymarenbHOE M BpalaTebHOE ABM)KEHUE a0COIOTHO TBEPAOTO TEA.

MOMEHT cHJIbl OTHOCUTENIBHO OCH BpamieHus. [lnedo cuibl. YcnoBus
paBHOBECH: TBEPAOIO Tea.

TexHnueckrne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TMOAIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHve uHEepLUUH.

CpaBHEHME MacC B3aUMOJIEUCTBYIOIIUX TET.

Bropoii 3akon HeroToHa.

N3mepenue cu.

Cnoxxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MMAZCHUMU.



CpaBHEHUE CUIT TPEHUS MTOKOS, KAYEHHUSI U CKOJIbKCHUSL.

VYcnoBus paBHOBECH TBEPIOIO Tesla. Buapl paBHOBECHS.

Yuenuueckuui sxcnepumenm, rabopamopHvie pabomoi

N3ydyeHue nBM>KeHUS OpycKa MO HAKIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOLIUX B IIPY)KUHE U
PE3UHOBOM 00pas3iie, OT ux Aehopmaliuu.

HccnenoBanne ycioBUM pPaBHOBECUS TBEPAOIO TeEla, MMEIOLIETO OCh
BpallCHUSI.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmiynbc MaTepHalbHOM TOYKH (TeNa), CUCTEMbI MaTEPHABHBIX TOYEK.
Nmmynbe cwiibl 1 M3MEHEHHE HMMITYJbCa TeJd. 3aKOH COXPAHEHUs HMMITYJbCa.
PeaxtnBHOE nBHXEHNE.

PabGora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckass sHeprusi MaTepuanbHOil TOYkH. Teopema 00 M3MEHEHUU
KUHETUYECKOU YHEPTUH.

[ToreHumanbHast JHEPIUsl. IloreHnmansHas DHEPIUs yIpyro
neopMUpOBaHHOW TpykuHbl. [loTeHUManbHas »SHeprus Tena BOJIU3U
IOBEPXHOCTH 3EMIJIH.

[loTeHuanbHble W HENOTEHIMalbHble  Cuibl. CBA3b  PabOTHI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JSHEPIrUU CHUCTEMBI TEIL.
3aKOH COXpaHEHHsI MEXaHUYECKON YHEPIUU.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnyeckrue yCTpouCcTBa U NPaKTUYECKOE MPUMEHECHUE: BOJOMET, KOIIED,
NPYKUHHBIN MUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCa.

PeakTuBHOE BUIKEHHE.

[lepexoa mOTEHIIMAILHOM HEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuu sxcnepumenm, rabopamopvie pabomul

N3yueHne aOCONMIOTHO HEYNPYroro yaapa ¢ NOMOIIbIO ABYX OJWHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHJIBI C H3MEHEHHEM MEXaHUYECKON
SHEPI'UM Tea Ha IPUMEPE PACTSHKEHUS PESUHOBOTO KIyTa.

Paznen 3. Mosekyssipaas pusnka 1 TEepMOJUHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-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€T U OOBSICHEHUE CBOWMCTB BEILIECTBA HA OCHOBE 3THUX
Mojzenend. Macca u pazmepsl MoJsiekyid. KommuectBo BemiecTBa. [locrosHHas
ABorazpo.

TennoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. Illkana
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 MenzaeneeBa—
Kunaneiipona. 3akon [JansToHa. M3omponeccs B HACATBHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe mpeacTaBieHHUE  HU30MPOIECCOB:
U30TEpMa, N30X0pa, n300apa.

TexHnueckne yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OGapomerTp.

Jlemoncmpayuu

OnbIThI, JT0Ka3bIBAIOIINE AUCKPETHOE CTPOEHUE BeElleCcTBa, (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, HILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAQ.

OnbITEI, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSIHUS HACAIBHOTO rasa,
M30IPOLECCHI.

Yyenuueckuii osxcnepumenm, rabopamophule pabonvl

Onpenenenue Macchl BO3/1yXa B KJIACCHON KOMHATe€ HA OCHOBE M3MEpEHHI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEM.

HccnegoBaHne  3aBUCMMOCTH  MEXIY  apaMeTpaMu  COCTOSIHUS
pPa3peKEHHOrO rasa.

Tema 2. OcHogvl mepmoOuHamMuKu

TepmoanHamuyeckas cucrema. Buytpennss SHEprus
TEPMOJAMHAMUYECKON cucTeMbl U crnocoObl €€ wu3MmeHeHus. KonmyectBo
TEIJIOThl U paboTa. BHYTpeHHsAs sHeprus OJHOATOMHOIO HJAEAIbHOIO rasa.
Buael Teronepenaun: TEIIONPOBOIHOCTD, KOHBEKIMSA, U3TydECHHUE. Y IebHas
TEMI0EMKOCTD BellecTBa. KommyecTBo TEIIOTH IPH TEILTIONEpeaye.



[lonsitue o0 agmabarHoM mnpouecce. [lepBblii 3aKOH TE€PMOJUHAMUKH.
[IpuMmeHeHre epBOro 3aK0Ha TEPMOJMHAMUKH K H3omporeccam. I'papudeckast
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoauHamuk. HeoOpaTuMOCTh MpoIecCoB B MPUPOJIE.

TennoBble  mamuHbl.  [lpuHOUWNBI  1EUCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >HEpruu B TEIUIOBBIX MamnHax. KosdduiueHt monae3Horo
nerictBus TeruioBod MamuHbl. [ukn KapHo m ero xosdduieHT 1mone3Horo
JEUCTBUSA. DKOJIOTUYECKHe MPOOJIEMBbI TETNIOIHEPTETHKH.

Texnuuyeckue yCTpoOWCTBA M MPAKTUYECKOE TPUMEHEHHE: JBUTATEINh
BHYTPEHHETO CTOpaHusi, ObITOBOI XOJIOAUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3meneHnne BHYTpEHHEH SHEPrUM Tella MPH COBEPIICHUHU PAaOOThI: BBUIET
npoOKu U3 OYTBHUIKM MO/ JIEWCTBHEM CKAaTOTO BO3AyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPALIMS).

N3MeHeHne  BHYTpEHHEW  SHeprud  (Temieparypsl) Tedaa  IpHU
Terionepeaaye.

OnpiT 1Mo anuabaTHOMY pACIIMPEHUI0 BO3AYyXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

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

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3mepenue ynenbHON TeIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanun eewyecmea. Pazoevie nepexoovl

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

Teépnoe teno. Kpucrammmueckue u amopdubie Tesna. AHU30TPONUs
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, KATOPUMETP, TEXHOJIOTUU MOITYYEHUSI COBPEMEHHBIX MATEPUAIIOB,
B TOM YHCJIE HAHOMATEpPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILLIEHHBIX MapOB.

Kunenue npu noHWXKEHHOM JIaBJICHUU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmronenuie HarpeBaHus U MJIABJICHUS KPUCTAUNIMYECKOTO BEILECTBRA.



JleMoHCTpanusi KpUCTaIOB.
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 3JIEKTPOCTATUYECKOM MOJIE.

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

DHeprus 3apsHKEHHOT0 KOHJIEHCATOopa.

Yyenuueckuii sxcnepumenm, rabopamophule pabomul

N3mepenune aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

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

Hanpsbxenne. 3akon OMa 17151 ydacTka LETH.



DJIEKTPUYECKOE COIPOTUBIICHUE. Y JEIBHOE 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) 3iekTpuueckoil unenu. KopoTkoe
3aMBbIKAHHE.

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

DneKkTpu4ecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoguuku.  CoOcTBeHHass M IpUMECHas  IPOBOAUMOCTH
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 (OTOPE3UCTOPBI,  MOJYNPOBOAHUKOBBIA MO,
raJlbBaHUKA.

Jlemoncmpayuu

N3mMepeHne cuibl TOKa U HAIPSKEHHUS.

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

CMelaHHOe COeJUHEHNE TPOBOJHUKOB.

[Ipsimoe u3MepeHHe AIIEKTPOABHKYIIEW cuibl. KopoTkoe 3ambIkaHue
raJIbBAHUYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIIOB OT TEMIIEPATYPBI.

IIpOBOAMMOCTB JIEKTPOIIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTD AUOJA.

Yuenuueckuu sxcnepumenm, rabopamopnvie pabomul

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 COJAEPXKATEIbHBIX MEXIPEAMETHBIX CBA3€M C KypcaMu MaTeMaTHKH,
OMOJIOruHY, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvle nonsimusi, CBA3aHHbBIE C U3YYEHHMEM METOJOB HAyYHOIO
NO3HAHUS: SIBJICHHE, Hay4HbII (DakT, runoresa, puandeckas BEIUUYHMHA, 3aKOH,
Teopusi, HAOI0ACHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

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

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

Xumus: TACKPETHOE CTPOCHHME BEIIECTBA, CTPOEHUE aTOMOB M MOJEKYII,
MOJIb BELIECTBA, MOJSIpHAsh Macca, TEIUIOBbIE CBOMCTBAa TBEPHABIX Te,
KUIKOCTEN U Tra3oB, BJIEKTPUUECKUE CBOMCTBA METAJIOB, JEKTPOJUTHUECKAS
JUCCOLMAIINS, TalbBaHUKA.

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

Texnonozus: mpeoOpa3oBaHKe IBHXKEHHUM C UCTIOIb30BAHUEM MEXAHU3MOB,
y4€T TpeHHUs B TEXHUKE, MOIIIMUIHUKH, HCIOJb30BaHUE 3aKOHA COXpPaHEHMS
UMITyJIbCA B TEXHHUKE (pakera, BOJAOMET U JApPYrue), JBUraTeilb BHYTPEHHETO
Cropanusi, mnapoBas TypOuMHa, OBITOBOM XOJOAMWJIBHUK, KOHIUIIMOHED,
TEXHOJIOTUU  TONYYEHUSI COBPEMEHHBIX MaTepuajoB, B TOM  4YHUCIE
HAaHOMAaTEepuajaoB, W  HAHOTEXHOJOIMM,  D3JEKTPOCTaTHYecKas  3allluTa,
3a3eMJICHUE 3IIEKTPOITPHUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
ANIEKTPOHArpeBaTeabHble  MPUOOPBI,  BJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
raJlbBaHUKA.

11 KIIACC

Paznen 4. diaekTpoauHaMuKa
Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUA
ITocrossHHBIE MarHuThl. B3auMoOACHCTBME MOCTOSIHHBIX  MarHHUTOB.
MaruutHoe nosie. BekTtop mMarHuTHOM WHAYKIMU. lIpuHIun cynepro3unuun
MarHWTHBIX NOJIEH. JIMHMY MarHuTHOM MHAYKUWU. KapThuHa JTUHUNA MarHUTHON
WHYKIIUU MO0JI MOCTOSIHHBIX MarHUTOB.



MarauTHOoe MOJi€ MPOBOAHUKA C TOKOM. KapTmHa nWHWNA WHAYKIWH
MAarHUTHOI'O MOJI JUIMHHOIO IPSMOTO IMPOBOJAHUKA U 3aMKHYTOTO KOJIBIIEBOI'O
NPOBOJAHUKA, KaTyllkh ¢ TOKoM. OmnbelT Opcrena. BzaumogeincTBue
MIPOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOy/b U HallpaBJICHHE.

Cuna Jlopenua, €€ moaynb W HampaBlieHuE. J[BHKEHUE 3apsiKEHHOU
YaCTHI[BI B OJHOPOTHOM MarHuTHOM mojie. Pabora cubl Jloperria.

SIBiieHMEe DNEKTPOMAarHUTHOW HMHAYKUMUU. [IoTOK BExkTOpa MarHUTHOM
WHIYKIUA. DJIEKTPOABMIKYIIAS CHJIA MHAYKIHUU. 3aKOH 3JICKTPOMArHUTHOM
nHaykuuu Papanest.

BuxpeBoe snekTpuueckoe mosie. DJIEKTPOJABHXKYIIAsS CHJIAa WHIAYKUUHA 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 JIEKTPOHHOTO MyYKa MAarHUTHBIM IOJIEM.

JIMHUY UHAYKIUW MarHUTHOTO TOJIS.

B3anmopelicTBue ABYX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JencrBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PNEKTPOMArHUTHOW UHIYKIIUH.

ITpaswuiio Jlenua.

3aBUCHUMOCTh  JJIEKTPOABWKYIIEH CHJIBI HMHAYKOUA OT  CKOPOCTH
W3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBiieHME cCaMOMHIYKIIUY.

Yuenuueckuii oxcnepumenm, rabopamopnule padomul

N3yuenrne MarHuTHOrO NoJIsi KaTYLIKHA C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS SJIEKTPOMArHUTHOW MHTYKIIUH.

Pasznea 5. Kosie0anusa v BOJHBI



Tema 1. Mexanuueckue u 31eKMpoOMAZHUMHbLE KONEDAHUA

Konebarenvbhnass cucrema. CB0OOOAHBIE MeEXaHWYECKHE KojeOaHUS.
I"apmonnueckue konedanus. Ilepuon, yactora, ammuryaa u pasa KojaeOaHH.
[IpyxuHHBII MasITHUK. MaremaTnyeckuit MAasiITHUK. YpaBHEeHUE
rapMOHMYECKUX KoseOanuil. [IpeBpaiieHue sHEPruM MNpU TapMOHUYECKHX
KoJIeOaHUsX.

Konebarensubiii koHTYyp. CBOOOMHBIE AJIEKTPOMArHUTHBIC KOJICOAHUS B
UJcaIbHOM KOJIe0aTeTbHOM KOHTYpEe. AHAJIOTHS MEXIy MEXaHHUYECKUMU U
ANEKTPOMAarHUTHeIMU KosiebaHusiMu. @opmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUH B HJICATHHOM 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
anexkTpodHepruu. KymbTypa MCHOJIb30BaHUS 3JEKTPOIHEPTUHA B MOBCEIHEBHOU
AKU3HH.

TexHuyeckrue yCTpOMCTBA U MPAKTUUYECKOE NMPUMEHEHHUE: DIICKTPUUECKUMN
3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOATENbHOW CUCTEMbl (MPYKUHHBIA WM
MaTeMaTUYECKUN MasiTHUK).

Habmronenue 3aTyxaromux KoiaeOaHui.

HccnenoBanue CBOMCTB BBIHYKAECHHBIX KOJICOAHUIA.

Hab6monenue pesonanca.

CB0OOAHBIE SJIEKTPOMATHUTHBIE KOJICOAHMS.

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

Pe3oHaHCc mnpu NOCIENOBATEIIBHOM COEIUHEHUU PE3UCTOpa, KaTyIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopnens TMHUM 3JIEKTPONEpESauH.

Yuenuueckuu sxcnepumenm, rabopamopuvie pabomul

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



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

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE 60JIHbL

MexaHnnyeckue BOJIHBI, YCJIOBHUS pacnpoctpaHenus. Ilepuon. CkopocThb
pacnpocTpaHeHuss M JUIMHAa BOJHBL llomepeuHble W TPOAOIBHBIE BOJIHBI.
WNuTepdepentus u audpakuns MEXaHU4ECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [' pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMATrHUTHBIE BOJHBL. YCIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX
BOJH. B3anmHas opueHranus BekTopoB E, B, V B aiaekTpoMarHuTHON BOJIHE.
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIIEHUE, TOIAPU3aLs,
mudpakuus, uareppeperius. CKopocTb 3JIEKTPOMAarHUTHBIX BOJIH.

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

[IpuHOMIBI paguOCBA3HU U TENEBUACHU. Paguonokamnusi.

DNEeKTPOMATrHUTHOE 3arpSI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckne ycTpoONCTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas TUAarHOCTHKA B TEXHHKE W MEIULIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTEeHHA, TenegoH, CBY-neub.

Jlemoncmpayuu

OOpa3oBaHue U pacIpOCTPAHEHUE MONEPEUHBIX U MPOJAOIbHBIX BOJH.

Konebmomeecst Teno kak HCTOYHUK 3BYKA.

HaGmronenue oTpaskeHust 1 NpeoMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenne naTepdepeniinu u qudpakini MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmionenue cBsi3u rPOMKOCTH 3BYKa WM BBICOTHI TOHA C aMIUIMTYAOM U
4acTOTOM KoJieOaHMil.

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

Tema 3. Onmuxa

['eomeTpruueckas ontuka. [IpAMOIMHENHOE pACIPOCTPAHEHHE CBETA B
OIHOpOoAHOM cpene. JIyd cBera. ToUueUHBIN UCTOYHHK CBETA.

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

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

Hucnepcus cBera. ClokHBIN cocTaB Oenoro cBera. LIBer.



CobOuparomiue u paccewBaromue JaUH3bL. ToHkas auH3a. DOKycHOE
paccTosiHUE U ONTHYECKas cuiia TOHKoW JuH3bL. [locTpoeHune nzoOpaxkeHuil B
coOMparouMXx M pacceuBarolux JuH3ax. @PopMyina TOHKOM  JHMH3BI.
VBeaudeHue, 1aBaeMoe JIMH301M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBas ontuka. Mutepdepeniius cBera. KorepeHTHbIE HCTOUHUKH.
VYcnoBust HaOMIOEHUST MAaKCHMYMOB M MHUHHMYMOB B HHTEp(EpEHIIMOHHOU
KapTHUHE OT JBYX CMH(A3HBIX KOTEPEHTHBIX UCTOUHUKOB.

Hudpakuus ceta. dudpaxiuonHas pemérka. YcioBue HaOIOACHUS
[JIABHBIX MAaKCMMYMOB T@pU TMaJ€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

ITonsipu3zanus ceera.

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

Jlemoncmpayuu

[IpsiMonuHEelHOE paclpoCTpaHEHUEe, OTPAKEHUE M TPEJIOMIICHHE CBETa.
OnTuyeckue NpuoOpBkI.

[TonHoe BHYTpeHHEE OTpakeHue. Moiellb CBETOBOIA.

HccnenoBanue cBONCTB M300paKEHU B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIIA.

Hab6monenue uaTepdepeHiium creTa.

Hab6monenne nudpakmuu ceeta.

Hab6mronenue nucnepcuu ceera.

[TonyyeHune criekTpa ¢ NOMOIIbIO PU3MBI.

[Tomydenue crekTpa ¢ MOMOIIbI0 AUGPAKITUOHHON PEMIETKY.

HaGmonenue nomisipuzanuu cBera.

Yuenuueckuii osxcnepumenm, rabopamopnvle padomul

N3Mmepenue rmokasarens MpeJoMIICHUS CTeKIIa.

HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.

Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

['paHnibl  TPUMEHUMOCTH  KJIACCMYECKOM  MexaHukH. [locTymnarsl
CIICIMAJIbHOW TEOPUHU OTHOCUTEIBLHOCTH: MHBAPUAHTHOCTH MOMYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEILHOCTH DUHILITEHHA.

OTHOCUTENBLHOCTh  OJAHOBPEMEHHOCTHU.  3aMEIJICHHUE BpPEMEHU U
COKpAILICHUE JJINHBI.



DHeprus U UMIYJIbC PEASTUBUCTCKON YaCTHIIBL.

CBs13p Maccbl € BSHEpPrued MW HMITYJIBCOM PEIATHUBUCTCKOM YacCTHILBI.
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 (potordpdexra. YpaBuenue DitHmreliHa 111 poroaddekra. «KpacHas
rpa"uiay ¢porodddexra.

JaBnenue ceera. OnbiTel 11, 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.

CBeronnoy.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pezepdopaa mo paccesHuio o -4acTHII.
[Inanerapnas mozens aroma. Iloctynarel bopa. W3nydenume um mormiomieHue
(GOTOHOB TIpHU MEpPexo/ie aroMa C OJHOIO YPOBHS PHEpruu Ha Apyrou. Bumbl
cnekTpoB. CEKTp ypOBHEN SHEPruy aromMa BOJIOpOAa.

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

CHOHTaHHOE U BBIHYXKJICHHOE U3ITYyYEHUE.

TexHnueckrne ycTpoNCTBa M NMPAKTUYECKOE NMPUMEHEHHE: CIIEKTPaJIbHBIM
aHau3 (CIEeKTPOCKOMN), Jia3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHelyaThIX CIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

Habmronenne nuHelyaToro CreKTpa.

Tema 3. Amomnoe aopo



DKCIIEpUMEHTBI, JOKA3bIBAIOIIUE CII0KHOCTh CTpoeHHus 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-
U3JIydeHHUE. 3aKOH PaJIMOAKTUBHOIO pacmaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. AnepHbie cuiibl. JledekT maccer siapa.

Snepusble peakiuu. JleneHue u CUHTES AaEP.

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

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTo1b1 HaOJIFOIEHUS U PETUCTPALIMH 3JIEMEHTAPHbBIX YaCTHULI.

dyHgamMeHTalbHbIC B3aUMOACHCTBUA. EMWHCTBO (GU3MUECKOW KapTHHBI
MHUpa.

TexHnueckne yCTpOMCTBA M NPAKTHUYECKOE ITPUMEHEHHE: JI03UMETD,
KaMepa Buiibcona, siiepHblil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CUY€TUNK MOHU3UPYIOIINX YACTHULI.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomuol

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

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

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

Bun 3Bé3nnoro Heba. Co3Be3nusi, spKUe 3BE3/bI, MIJIAHETHI, KX BUIUMOE
JBUYKCHHE.

Conneynas cucrema.

Connue. ConneuHasd akTuBHOCTh. Mcrounuk sHeprum ConHia U 3BE3N.
3BE3MIBI, UX OCHOBHBIEC XAPAKTEPUCTUKH. J(MarpamMma «CIEKTPAJbHBIM Kiacc —
CBETUMOCTB». 3BE3/bl TJIABHOM IOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «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 [Nanaktuka. Ilonoxenue u asuxenue CosHIla B
lNanaktuke. Tumnsl ramaktuk. Paguoranaktuku u KBa3zapbl. YUEpHbIE AbIPHI B
AIpax rajlakTHK.



Bcenennas. Pacmmpenne Bcenennoi. 3akon Xa06ma. PaszOeranue
ranakTuk. Teopus boinbioro B3peiBa. PeMKTOBOE U3ITyYEHUE.

MacmrabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUMU.

Yuenuueckue nadnooenus

Habmonenus HEBOOPYKEHHBIM J1a30M C U CIOJIb30BAHHEM
KOMIIBIOTEPHBIX ~MPUJIOKEHUW JUIsl  ONpPEACNICHUs TOJOKEHUS HEeOEeCHBIX
00BEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE co3Be311si CeBepHOro Moyiapus u
SIPKUE 3BE3BI.

HaOmonenus B Teneckon Jlynsl, mnaner, Miaeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢Qu3ukun m acTpoHOMUM B DKOHOMHYECKOW, TEXHOJIOTHYECKOMH,
COLIMANILHOM M ATUYECKOM cdepax AesITeNbHOCTH YeNOBEKa, POjb M MECTO
¢U3MKM U acTPOHOMHH B COBPEMEHHOM HAay4YHOH KapTUHE MHUpPA, pPOJb
¢usnyeckoil Teopun B (HOPMUPOBAHUU TPEACTABICHUN O (PU3NUECKOI KapTHUHE
MHUpa, MECTO (PU3NYECKON KapTUHBI MHUpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPECTABIECHUNA O IPUPO/IE.

MesxknpeaMeTHbie CBA3H

N3ydenue kypca ¢puznuku 6a30Boro ypoBHs B 11 kiiacce ocyniecTBisieTcs ¢
y4€TOM COZEpKATEIbHBIX MEXIPEIMETHBIX CBS3ed C KypcaMH MaTeMaTUKH,
Ouonoruu, XUMuM, reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nonssmusi, CBSI3aHHBIE C U3YYEHUEM METO0B HAyYHOT'O
MO3HAHUS: SBJICHUE, HAYYHBIH (aKT, TUnoTe3a, Gpunyeckas BEITUYNHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: peumieHUEe CUCTEMbl YPaBHEHHM, TPUTOHOMETPUUYECKHE
byHKIIAN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUYECKOE TOKAECTBO, BEKTOPBI U UX MPOEKIIMU HAa OCH KOOPJMHAT,
CIIO)KEHHE BEKTOPOB, MPOU3BOAHBIC DJJIEMEHTapHbIX (YHKIUN, TPU3HAKA
noJIo0usl TPEYroJbHUKOB, OMPECICHUE IJIOMAAN IIOCKUX (Uryp m oobéma
TEJ.

buonoeus: snekTpuueckue SBICHUSA B KMBOW NpPHPOAE, KojeOaTelbHbIe
IBIKEHUS B JKUBOW IMPUPOJIC, ONTHYECKUE SIBICHHS B KUBOM MPUPOJE,
NEeUCTBUE paJualli Ha KUBbIC OPraHU3MBI.

Xumusi: CTpOEHHWE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAs] CTPYKTypa
TBEPABIX TEJ, MEXaHW3Mbl OOpa30BaHUSl KPHUCTAJIMYECKOM  PEIIETKH,
CIEKTPAJIbHBIN aHAJIN3.

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



Texnonoeusi: TAHUM DIIEKTPONEpPENAyY, TEHEPATOP IEPEMEHHOrO 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 OBPA3OBAHUA

OcBoenune yueOHoro mpenmera «Dusmka» Ha ypoBHE CpEIHEro OOIIero
oOpazoBaHusi  (0a30BbIi  ypOBEHb) JOHKHO 00OECHEUYUTh  JTOCTHIKECHHE
CJICTYIOIINX JTUYHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTaToB.

JIMHHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yJIbTaThl OCBOEHHUS YydeOHOro mnpeamera «Du3znKa»
JIOJDKHBI ~ OTpaXaTh  TOTOBHOCTh M CIIOCOOHOCTh  OOYyYarommxcs
PYKOBOJICTBOBAaTbCS C(OPMUPOBAHHOW BHYTPEHHEW MO3MLUENH JIMYHOCTH,
CUCTEMOM UEHHOCTHBIX OPHUEHTALMM, MO3UTUBHBIX BHYTPEHHHUX YOEXKICHHIA,
COOTBETCTBYIOIIUX TPATUIMOHHBIM LIEHHOCTSIM POCCHUHCKOTO  0OIecTBa,
pacCIIUPEHUE JKU3HEHHOIO OIbITa M OMNbITA JEATEIBHOCTH B MPOLECCE
peanu3alny OCHOBHBIX HAIPABJIEHUM BOCIUTATENBHOM JEATEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMSA:

chOpPMUPOBAHHOCTh ~ TPAXKIAAHCKOM  TO3UIMU  OOyYaromerocss  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUICKOT0 OOIIIECTBA;

MPUHATHE TPAAUIMOHHBIX OOIIEUETOBEYECKUX T'YMAHHUCTUYECKUX U
JEMOKPAaTUYECKUX LIECHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX TPAKIAHCKOTO
00IIIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allNH;

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

TOTOBHOCTb K TYMAaHUTaPHOM U BOJIOHTEPCKOMN JAEATEIbHOCTH;

2) IATPHOTHYECKOT 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(hOpMUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 MOBEACHUS,

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¢TEeTHYECKOr0 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, OCO3HAHHUE TIO00ATBHOTO
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 UMEIOIINXCSI 3HAHUH 10 (PU3UKE;

7) HeHHOCTH HAYYHOT 0 TIO3HAHMSA:

COPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (pU3HUECKON HAYKU;

OCO3HAHUE IEHHOCTH HAYYHOW JESITECIBHOCTH, TOTOBHOCTH B IIPOIIECCE
U3ydeHuss (U3MKH  OCYIIECTBIISITh IMPOCKTHYI0 M HCCIIEIOBATEIHCKYIO
JESTEIbHOCTh WHAUBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Ba3oBble Jornueckue aeMcTBUs:
CaMOCTOSITETLHO  (DOPMYJIUPOBATh W  aAKTYyaJIM3UPOBATH  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;
ONPENECIATh LIEIN JESITEIbHOCTH, 33JaBaTh IApPAMETPhl U KPUTEPUU HX
JIOCTHKCHMS;
BBISIBJIAITh 3aKOHOMEPHOCTH UM IIPOTUBOPEYHS B PAaCCMATPUBAEMBIX
(bU3UYECKUX SBJICHUSX;
pa3pabaThIBaTh IJIaH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIM3a UMCIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIIbLHBIX PECYPCOB;



BHOCUTh KOPPEKTUBHI B JCSATEIBLHOCTb, OIICHUBAThb COOTBETCTBHE
pE3yJIbTATOB 1LIEJISIM, OLIEHUBATh PUCKH TTOCIEACTBUI JEATEIHbHOCTH;

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

pa3BUBATh KPEaTUBHOE MBIIIJICHHUE MTPU PEIICHUN )KU3HESHHBIX TTPOOJIEM.

ba3oBble uccienoBarebCcKHe JeHCTBUSA .

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

BJIQJICTh  HABBIKAMM  Y4EOHO-HMCCIICIOBATEIILCKOM W IPOCKTHOMU
NESTENPHOCTH B 00MacT (PU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBHIO K
CaMOCTOSITEJIbHOMY ~ TIOMCKY  METOJOB  pelieHus 3aa4  (U3HUYECKOro
COJIEpaHUsl, IPUMEHEHUIO PA3IMYHBIX METOJOB TO3HAHUS;

BJIQJICTh BHJAMHU JEATECILHOCTH I10 TIOJYYCHHIO HOBOI'O 3HAHMS, €ro
WHTEpIIpETallii, NPEeoOpa30BaHUI0 U TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3/IaHUU YI€OHBIX TPOCKTOB B 00JIaCTH (DU3HKH;

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

aHAJIM3UPOBaTh TOJIYYE€HHbIE B XOJAE€ pEIICHUs 3a7adydl pPe3yibTaThl,
KPUTUYECKH OLIEHUBAaTh MX JOCTOBEPHOCTb, MPOTHO3UPOBATH HM3MEHECHHUE B
HOBBIX YCJIOBUSIX;

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

JlaBaTh OLICHKY HOBBIM CUTYaIUsSM, OLICHUBATh MPUOOPETEHHBIN 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;

CTaBUTbH MPOOJIEMBI U 3a]1a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undgopmanmeii:

BIIQJICTh HABBIKAMM MOJYy4YeHUs] MHPopManunu (PU3NUECKOro COACpIKaHUS
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIISITh ITOMCK, aHAJIU3,
CHUCTEMATH3alUI0 U MHTEPHPETALNI0 HHPOPMALIMU PA3IUYHBIX BUJOB U (HOpM
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, PECYPCOCOEPEKEHN, MPABOBBIX U ATHYECKUX 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.

KoMMyHuUKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUA:

OCYIIECTBIIATh OOIIEHHE Ha Yypokax (U3UKM M BO BHE-YpOUYHOU
JIeSITENLHOCTH;

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

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUSI C MCHOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IMOHUMATh n HCIIOJIb30BAaTh MIPEUMYyIIECTBA KOMAaHTHOU u
WHANBUAYAIEHOM paboThI;

BBIOMpAaTh TEMATUKy W METOAbl COBMECTHBIX JCHCTBUM ¢ y4&€TOM OOIIMX
WHTEPECOB U BO3MOYKHOCTEN KaXJOT0 YJIEHA KOJUICKTHBA;

MPUHUMATh 1EJIM COBMECTHOM JICSTEILHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATh JCHUCTBUS MO €€ NOCTHXKEHUIO: COCTABIATH IUIAH JCUCTBU,
pacnpesensaTh pojau ¢ y4€TOM MHEHHMH Y4aCTHHUKOB, OOCYXIAaThb PE3YJIbTAThI
COBMECTHOU padOThI;

OLICHMBATh KAu€CTBO CBOETO BKJIaJa U KaXKJOr0 y4acTHMKAa KOMAaH/bl B
001Ut pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE TPOEKTHI, OIEHUBATh HJEU C TIO3UIMA HOBU3HHBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IUUYHBIX
CUTYAIUsX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh MHUIITUATUBHBIM.

PerynsiTuBHbIE YHUBeEpPCAJIbHbIE y4eOHbIE 1€ CTBUSA
Camoopranuzanus:

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

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PEIICHHS PACUETHBIX M KAUE€CTBEHHBIX
3a/lay, TUIAaH BBIMOJHEHUSI TMPAKTUYECKOW paldoThl € YYETOM HMMEIOIINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHI;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;



pacliupsATh  paMKH  y4yeOHOro mpeaMeTra Ha  OCHOBE  JIMYHBIX
MIPEINIOYTEHNH;

JieJaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh €ro, OpaTb Ha ceOs
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 CUTYalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIECIISIM;

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

UCTONb30BaTh MNPUEMBI peIeKCHUH JJIsl 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;

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M APryMEHTBHI JIPYrUX MpU aHaIM3€ pPEe3yJbTaTOB
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 AMOIMOHATbHBIH MHTEIJICKT, MPeIMOJIar afoIIuN
c(hOopMUPOBAHHOCTb:
CaMOCO3HAHMS,  BKJIIOYAIOIIETO  CHOCOOHOCTh  MOHUMAaTh  CBOE

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

CaMOpETYJMPOBAHMSI, BKIKOYAIOLIETO0 CAMOKOHTPOJIb, YMEHUE NPUHUMATH
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 JI€UCTBOBATh 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:

JIEMOHCTPUPOBATh HA MPUMEPAX poJib U MecTo (pu3nKu B (popMHUpOBaHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH JIIOJIEH;

YUUTBIBaTh TPaHUIIbl NPUMEHEHUS H3YYEHHBIX (U3MUECKUX MOAENei:
MarepualibHasi TOYKa, MHEpLHUAIbHAas 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 KUAKOCTEH M TBEPABIX TEN, U3MEHEHUE 00bEMa Tell MpH
HarpeBaHuM (OXJAXJICHHH), TEIUIOBOE PAaBHOBECHUE, UCIIAPEHHUE, KOHJIECHCALMS,
IUIABJICHUE, KPUCTAJLIM3ALMsA, KUIICEHHE, BIIAXXHOCTb BO3/1YyXa, IIOBBIIICHUE
J@ABJICHUs Ta3a IIPpU €ro HAarpeBaHUU B 3aKPBITOM COCYIE, CBA3b MEXKIY
rapaMeTpaMHi COCTOSHHMS Ta3a B  M30Ipoleccax, JJIEKTPU3alus  Ted,
B3aUMOJICICTBUE 3aps0B;

OIMCHIBATh MEXaHUYECKOE JBIKECHUE, UCTIONB3YS (PU3NUECKUE BETUUHUHBI:
KOOpJMHATA, IyTh, IEPEMELICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIA,
UMITYJIbC ~ Te€la, KUHETUYECKas  DHEprus, IOTEHUHAIbHAs  DHEPrus,
MeXaHu4ecKkass paboTa, MEXaHUYeCKass MOLIHOCTb; MpPH OMHCAHUU MPaBUIBHO
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 SIBJICHMUS,
UCTIONIb3Yys (PU3MUYecKHe BEJIMYMHBL: JABJICHUE Ta3a, TeMIeparypa, CpemaHss



KHUHETHUYECKas SHEPrus Xa0TUYECKOTO JBUKCHUS MOJIEKYI,
CPEHEKBAAPAaTUYHAsl CKOPOCTb MOJEKYJ, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS
sHeprusi, pabora raza, KOIPOUIIMEHT TOJIE3HOTO0 JIEUCTBHUS TEIJIOBOIO
JBUTATEIIA; MpPU ONHCAHUM TMPABWIBHO TPAaKTOBaTh (DU3MUECKUA CMBICH
UCMOJIb3YEMbIX BEIUYUH, WX OOO3HAUEHUS M €IMHUIbL, HaXOAUTh (HOPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIMYUHAM;

OMKCHIBaTh  M3YyYEHHBIE  JJICKTPUYECKHE  CBOWCTBA  BEUIECTBA W
ANEKTPUUECKUE SBJICHUS (TIPOLECCHI), HUCIMOJIb3Yyd (PU3NYECKHE BEIMYUHBI:
AIEKTPUYECKUH 3apsl, IJIEKTPUUYECKOE M0JI€, HANPSYKEHHOCTD MOJIsA, IOTEHIINAL,
pa3HOCTh MOTEHLMANOB; NpPU OMHCAHWU TPABUIBHO TPAKTOBATh (HU3MUECKUN
CMBIC]T HCIOJNb3YEMbIX BEJIMYUH, UX OOO3HAYEHUS U EJAMHMIIbI; 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
3aKkoHbl 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 TeMIIepaTypoi, MEpBbIM 3aKOH
TEPMOJMHAMHUKH, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH KyioHna,
IPU 3TOM pa3iMyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €0 MaTeMaTHYeCKOoe
BBIpQXKEHUE U yCJIOBUSA (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHIUIBI 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 MpodiieMy/3alady U THUNOTE3y Y4eOHOro SKCIEepPUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO 000pYI0BaHUs, MPOBOAUTH OMBIT U
(bopMyIMpOBaTh BHIBOJIBL;

OCYILLECTBJISITh MPSIMbIE U KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BEINYMH,
IPpU 3TOM BBIOMpPATh ONTHUMAJIBHBIA CIIOCOO HW3MEPEHHUS U 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 TAaOJIUI U rpaUKOB, A€NaTh BBIBOJIBI MO PE3yIbTaTaM HCCIIEIOBAHUS;



coOJo1aTh MpaBuia 0€30MacCHOrO TpyAa IMPHU MPOBEACHUU UCCIEIOBAHUM
B paMKaX y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HUCCIEI0BATEILCKON U MPOSKTHOM
JNEATeIbHOCTA  C  HCMOJB30BAaHUEM  M3MEPUTEIBHBIX  YCTPOMCTB U
1a00paTOpHOro 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
dbopMyIibl, HEOOXOIUMBIE VISl €€ pelleHus, MPOBOJUTh Pacu€éThl U OIICHUBATH
peaTbHOCTD MOTYYEHHOI0 3HaYeHUs (PU3UIECKON BEJIMYMHBIL;

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

UCIIOJIb30BaTh ~ MpPH  PEUIEHWHM  Yy4eOHBIX  337a4  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 U 3apyOCKHBIX 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, TSI COXPAHEHHS 3I0POBbSI U COOIIOACHUSI HOPM
AKOJIOTUYECKOTO TTOBEJICHUS B OKPY KalOIIeh cpejie;

paboTaTh B TpYIIEe C BBIIOJHEHUEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IJJAHUPOBATHh PabOTy TPYIIIBI, PAMOHATBHO paCHpenessaTh OO0S3aHHOCTH U
IJIaHUPOBAaTh  JEATEIBbHOCTh B  HECTAHJIAPTHBIX CUTYyalUsAX, aJeKBATHO
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 GU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHUpPA, B PAa3BUTHH COBPEMEHHOM TEXHHUKH U
TEXHOJIOTHH, B IPAKTUYECKOU AEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €JUHCTBO
(u3nUecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS H3YUYCHHBIX (U3UUECKUX MOJIEIeH:
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 OJJICKTPOJMHAMHMKMA M KBAHTOBOM (PU3MKHU: DJIEKTpUYECKas
POBOJUMOCTD, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JIEHCTBUS TOKa,
B3aMMOJICWICTBME  MAarHUTOB, OJEKTPOMAarHUTHAas  WHIAYKIUS, JICHWCTBUE
MarHUTHOTO TIOJII Ha TPOBOAHUK C TOKOM MW JIBIDKYIIMICS — 3apsi,
ANEKTPOMArHUTHbIE KOJEOAHUS M BOJHBI, MPSMOJMHEMHOE pPAaCIpOCTpPaHEHHE
CBETa, OTPAXKEHHUE, NIpeioMIIeHne, HHTepdepeHIus, TUdpakius U ToJsIpru3alus
CBeTa, AUcTepcus cBeTa, porodnekTpuaeckuit 3pdext (hotorddexr), creToBOE
JaBJ€HHE, BO3HMKHOBEHUE JIMHEWYaTOro CIEKTpa aromMa  BOJOpOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs! PaIUOAKTUBHOCTb;

OINKCHIBATh M3YUYEHHBIE CBOWMCTBA BEIIECTBA (IIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  Pa3IUYHBIX  Cped) W
ANIEKTPOMArHUTHBIC SIBJICHUS (IIPOLECCHI), UCTONb3ys (DU3MUECKHE BETUYHHBI:
ANEKTPUUECKHH 3apsi]l, CUila TOKa, SJIEKTPUUECKOE HAMPSIKEHUE, IEKTPUUECKOE
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 KOJIeOATEIbHOM KOHTYpE, 3apsii U CHJa 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 (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO (DU3HUECKYI0 BEIUYHHY C
JIPYTMMU BEIMUYUHAMM;

OINKCHIBATh W3YYEHHBbIE€ KBAHTOBBIC SBJICHHUS W MPOLIECCHL, HCIOIb3YS
(bu3nyuecKre BEIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, IJWHA BOJIHBI U
4acToTa CBETa, PHEPrUsl U HMITYJIbC (OTOHA, MEPUOJ MOIypacmajga, dHEPrus
CBSI3M aTOMHBIX SIJIep, MPU OMUCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUI
CMBICII HCIOJNb3YEMBIX BEJIMYUH, WX OOO3HAYEHUS M EIUHMIIbI, YKa3bIBaTh
(GopMyIBl, CBSI3BIBAIOIIME JaHHYIO (PHU3MYECKYI0 BEJIMYMHY C APYTUMU
BEJIMYMHAMMU, BBIYUCIIATH 3HaUEHUE (DU3MUYECKOM BEIMYUHBI,

aHAIM3UPOBATH  (DU3MYECKUME TMPOLECChl U SBJIEHUSA, HUCHOJIb3YS
(¢u3nyeckue 3aKOHbl M MPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U
NapajjIeIbHOr0 COEIMHEHMsS] TMPOBOJHUKOB, 3akoH Jkoyns—JleHna, 3akoH
ANIEKTPOMAarHUTHOW WHIYKIIMH, 3aKOH TMPSMOJIMHEHHOTO pacipOCTpaHCHHS
CBETa, 3aKOHBI OTPAXXCHMsI CBETa, 3aKOHBI MPEJOMJICHHS CBETa, ypaBHEHHE
OiiHiurerina 1uist GpotorddexTa, 3aKOH COXpaHEHUs SHEPTUH, 3aKOH COXPaHEHU S



UMITYyJIbCa, 3aKOH COXPAaHEHHUS SJICKTPUYECKOTO 3aps/ia, 3aKOH COXpaHCHHS
MaccOBOTI'0 4Kcia, HocTyaaTel bopa, 3aKoH pagloakTHBHOIO pacnajaa, Mpu 3TOM
pa3nuyaTh  CJOBECHYIO (OPMYIHMPOBKY 3aKOHa, €ro MaTeMaTHYeCKOoe
BBIpAXXEHUE U yCIIOBUS (TpaHuULlbl, 00J1aCTH) TPUMEHUMOCTH;

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

CTPOUTH M ONMCHIBATh M300pa’K€HUE, CO3aBaeMOE€ IJIOCKUM 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,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOPYAOBAaHHUSA, MPOBOIUTH 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;

UCCIIEZIOBATh 3aBUCUMOCTH (DM3MUECKUX BEIMYMH C UCIHOJIb30BAaHHUEM
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 TpyJa IpU MPOBEICHUH UCCIEA0BaHUMN
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,
UCTIIONBb3Ysl (U3MYECKUE 3aKOHBl U TMPHUHIMIIBI, Ha OCHOBE aHajin3a YCJIOBUS
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: BBICTPanBAaTh JIOTUYECKU
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 TPEJACTaBICHUS y4eOHONH U HAYYHO-TIOMYJSPHON
uHbOpMAINK, TIOJYYCHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH
aHaAJIM3UPOBATH MOJIy4aeMYI0 HH(OPMAIHUIO;



OOBSICHATh TPHUHLMIBI JCHCTBUS MAIWH, MPHOOPOB U TEXHUYECKUX
YCTPOWCTB, pa3iuyaTh yCIOBUS UX 0€30IaCHOr0  HCMOJb30BaHUS 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 obecrieueHus 0O€30MacHOCTM Mpu  oOpalleHuMH ¢ 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, PAMOHATIBHO PACTIPENENsATh 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 )
NPOrpaMMmel 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 paznemny 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

Pa6oTa 1 MOIIHOCTH CUJIBI.
Kunernueckas sHeprus

bu6mmoreka [JOK

16 N
MaTepuanbHOi Touku. Teopema 00 https://m.edso0.ru/ff0c4502
W3MECHEHUH KHHETUYECKOW DHEPruun
IToreHuManbHas SHEPrusl.
[loTenuuanbHast HEPTUst ynpyro
17 nehOpMHPOBAHHOW TIPY>KUHBI bubmorera HOK
PMHD Py ' https://m.edsoo.ru/ff0c461a
[lorenuuanbHas SHEpPrus Tena
BOJIM3H MMOBEPXHOCTU 3eMITH
[ToTeHunanbHbIE U
HENMOTEHIIMAJIbHBIC CHITBI. CBSI3b
pabOThI HETTIOTEHIIUALHBIX CUJI C
. bubmotexa [JOK
18 M3MEHEHHEM MEXaHUYECKOU
https://m.edsoo.ru/ff0c478c
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXPaHEHUSI MEXaHHUYECKON
SHEPruu
JlaboparopHas pabora
PaTOpHai b [udposas nabopaTopus
«HMccnenoBanue cBsi3u pabOTHI
o JUTSL IIKOJIbHUKOB
19 CHJIBI C ”3BMEHEHHEM MEXaHHYECKOM
obopynosanue LlenTpa
SHEPrUHU TeNa Ha IIpUMepe
«Touka pocra»
PaCTSDKEHUS] PE3UHOBOTO JKI'yTa
KontponwsHas pabota no teme
20 Kunemaixa, JlHaMUKa, 32K0 bu6mmnoreka [JOK
«Kunematuka. Jlnnamuka. 3aKOHBI
https://m.edsoo.ru/ff0c4b74
COXpaHEHUSI B MEXaHUKEY
21 OCHOBHBIE MTOJI0KEHHUS bubmuoreka LIOK

MOJIEKYJIIPHO-KHUHETUY €CKOI

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,
KHAJKOCTEN U TBEPIBIX 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.
VYpaBuenue Menneneea-
Knaneitpona

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

27

3akon JlanbToHA. 1'a30BbIC 3aKOHBI

28

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
MEX1y ITapaMeTpaMu COCTOSTHUS
Pa3peKEHHOr 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 aevicteus u KITJ| 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 KonrponpHas paborta 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
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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
Tsépnoe Teno. Kpucranmuyeckue 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 TEIOTa IIaBICHHS 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
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Hanpsik€HHOCTD 31€KTPUYECKOT0
nosist. [TpuHIMn cyneprno3uuuu

bu6moreka [JOK

48 ANEKTPUYECKUX MTOJIEH. JInHNM https://m.edsoo.ru/ffOc6df2
HaNpsKEHHOCTH
PaboTa cuit aIeKTpoCTaTHYECKOTO
49 nosist. [Torenmuman. PasHocTs bubmorexa [JOK
https://m.edso0.ru/ff0c6f00
MOTEHINAJIOB
[TpoBOMHUKY U AUDIIEKTPUKHU B
50 HIIEKTPOCTATUIECKOM MOJIE. bu6amorexa [IOK
https://m.edsoo.ru/ff0c7018
JusnexTpuueckas MpoOHUIIAEMOCTh
. bu6moreka [JOK
°1 uekrpoeMocts. Koraercatop https://m.edso0.ru/ff0c7126
DIEeKTPOEMKOCTh MIIOCKOT 0
52 KOHJIEHCaTopa. JHeprus bubmmorexa [IOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHcaTopa
Hudporas madbopaTopus
53 JlabopaTopHas pabora "M3mepenue JUTSI IIKOJIHUKOB
9JIEKTPOEMKOCTH KOHIeHcaTopa" obopynoBanue LleHTpa
«Touka pocra»
[IpyHUMD KEWCTBUS U TPUMEHEHHE
KOH/JIEHCaTOPOB, KOITHPOBAJILHOTO
54 arrapara, CTpyWHOro IMpuHTepa.
DJeKTpOoCcTaTUYecKas 3alHTa.
3a3emiieHUE IEKTPOIIPUOOPOB
DIIEKTPUYECKUN TOK, YCIIOBHUS €TO
55 cymectBoBaHus. [[0CTOSHHBIN TOK.

Cuiia Toka. Hanpsokenue.



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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Conpotusienue. 3akoH Oma st
ydacTka 1enu

[TocnenoBartenbHOE, MapaIeIbHOE,
CMEIIAHHOE COEANHEHNE

Hudporas madbopaTopus
JJI1 IIKOJIBHUKOB
obopynoBanue IlenTpa

56 poBOHUKOB. JlabopaTopHas
«Touka pocra»
pabora «3ydueHre cMEIanHOTO
coeTIIHe CAHCTODORY bubmmorexa [IOK
JTIUHEHUS PE3UCTOPOB
P P https://m.edsoo.ru/ff0c74f0
PaboTa 1 MOIIHOCTD
bu6mmnoreka [JOK
57 IEKTPUY ECKOT'0 TOKA. 3aKOH
https://m.edso0.ru/ff0c7838
xoyisa-Jlenna
3axoH Oma i1 IOJIHOU Hudposas nadboparopus
(3aMKHYTO#1) 3JIEKTPUIECKOM TIETH. JUIS1 IIKOJIbHUKOB
58 KopoTtkoe 3ambikanue. obopynoBanue LlenTpa
JlabopaTopHas pabora «3mepenue «Touka pocra»
OJIC ucrouHuka ToKa u €ro bubmmoreka LIOK
BHYTPEHHETO COMPOTUBIICHUSD) https://m.edsoo.ru/ffOc7ae0
DneKTpOHHAs NPOBOJUMOCTh
59 TBEPABIX METAIIOB. 3aBUCUMOCTh
COIPOTUBJIEHUSI METAJIIOB OT
temnepaTypbl. CBEpXIIpOBOAUMOCTb
60 DIIEKTPUYECKUH TOK B BAKyyMe.
CBoOHCTBA JIEKTPOHHBIX ITy4YKOB
[TonynpoBOJHUKHU, KX COOCTBEHHAS
61 Y pUMECHAs TPOBOJAUMOCTb. bubmmoreka [IOK

CaouicTBa p—N-niepexona.
[TomynpoBOTHUKOBBIE TPHOOPHI

https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEeKTPUYECKUU TOK B pacTBOpax U

62 pacriaBax 3JeKTPOIUTOB. 1 bubmorexa [IOK
DJIEKTPOIM THYECKAS A CCOLNAITHS. https://m.edsoo.ru/ff0c82ba
DNEeKTPOoIn3
DIIEKTPUYECKUH TOK B rasax.

63 CaMOCTOSITETbHBIA U 1 bubmotexa [JOK
HECAMOCTOATENbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Mounnus. [1nazma
DnexTpuyeckue npudopsl u
YCTPOMCTBA U UX MPAKTUYECKOE bubmotexa [JOK

64 1
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e3omacHoCTH

65 O06o0maromui ypok 1 bubmotexa [JOK
«DNeKTPOAMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponsHas pabora o teme

66 «Qnekrpocraruka. [locTosHHbII 1 bubmorexa [IOK
AIEKTPUYECKUH TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPeIax»

PesepBHblii ypok. KoHTponbHas
67 pa602a o TZie ’ 1 bubmorexa IOK
https://m.edso0.ru/ff0c8c56
"OnekTpoarHaMuka"

68 Pe3epBHblii ypok. O0o6maromui 1 bubmuoreka LIOK

ypok 1o Temam 10 kmacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KITACC

KoanuecTBo yacos DJIEKTPOHHBbIE
Ne Hara uugposbie
Tema ypoka KonrTpoasnsie | IlpakTuyeckue
n/n Bcero H3yYeHus1 | oOpa3oBaresibHbIe
padoThI padoThI
pecypchl
[TocTosiHHBIE MAaTHUTHI 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
Hudporas nadbopaTopus
JUTSL TIKOJTHUKOB
JlabopaTopHas pabora «3yueHue 5 I
obopynoBanue lleHTpa
3 MarHUTHOTO MOJIS KaTyLIKHU € 1 1 pyA P
«Touka pocra»
TOKOM)
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe
JelicTBue MarHMTHOTO MOJIS HA Hudporas madbopaTopus
MpoBOAHUK ¢ TokoM. Cunia Ammepa. JUTS IIKOJIbHUKOB
4 JlabopaTopHas pabora 1 1 obopynoBanue Llentpa
«ccnenoBanue qer CTBUS «Touxka pocran
MOCTOSIHHOI'O MarHUTa Ha PaMKYy C bubmoteka [JOK
TOKOM» https://m.edsoo.ru/ff0c9ac0
5 JelicTBue MarHUTHOTO MOJIS HA 1 bubmotexa [JOK



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

JBIKYILYIOCS 3aPsKEHHYHO
yactuity. Cuna Jlopenna. Pabora
cunbl JIopeHna

https://m.edsoo.ru/ff0c9df4

DJIEKTpOMarHuTHasI HHAYKIHUS.
[ToTok BekTOpa MarHuTHOMN
uaaykuuu. J1C uaaykuun. 3aKoH
3JIEKTPOMArHUTHON MHAYKIINU
®dapanes

JlabopaTopHas pabora
«HccnenoBanue siBIeHUS
DIIEKTPOMATHUTHOU UHTYKITHI

Mudposas nadoparopus
JUIS IIKOJIBHUKOB
obopynoBanue Llentpa

«Touxka pocran
https://m.edsoo.ru/ff0cal50

NunyktuBHOCTD. SIBIICHHE
camouHaykiuu. 3/1C
CaMOMHIYKIIMHU. DHEPrus
MarHUTHOTO MOJI KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 0JIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckne yCTpouCTBa U UX
IIPUMEHEHUE: TIOCTOSIHHbBIE
MarHMTHI, JJIEKTPOMAarHUTBI,
AJIEKTPOJBUTATEIIb, YCKOPUTEIH
DJIEMEHTAPHBIX YACTHULL,
MHAYKLMOHHAs [1€Yb

10

O6o6maromuit ypok «MaruutHoe
nosie. DJIeKTPOMarHuTHas
HUHAOYKIUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

KontponbHas pabota o Teme

bu6moreka [JOK
11 «MarnuTHoe 1noe.
https://m.edsoo.ru/ff0cad58
DNeKTpOMarHuTHas UHIYKIUS»
CB0OO/IHBIC MEXaHUYECKUE
konebanus. ["apMoHnueckue
12 KosneOaHus. Y paBHCHHE bubmorexa [JOK
7P . https://m.edsoo.ru/ff0caf06
TrapMOHUYECKUX KOJIeOaHUH.
[TpeBparienue sHEPruu
JlaGoparopHas pabora
Hudporas madbopaTopus
«HccnenoBanue 3aBUCUMOCTH
- JUISL IIKOJTbHUKOB
13 NeprojIa MajbIx KoueOaHui rpy3a
obopynoBanue Llentpa
HA HUTU OT JJIMHBI HUTH U MacCChI \ "
Touka pocta
rpy3a»
KonebatensHbIM KOHTYP.
CBo0OoaHbBIE AITEKTPOMArHUTHBIE
KosieOaHUsI B HJI€aIbBHOM
14 KoJIe0aTeIbHOM KOHTYpE bubmorexa [JOK
ype- https://m.edsoo.ru/ff0cb820
AHAIOTHSI MEXTY MEXaHUYECKUMHU
U JICKTPOMArHUTHBIMH
KOJIEOaHUSIMH
®opmyna Tomcona. 3akoH
15 COXPaHEHUS PHEPTUH B UJ€AIbHOM butmmorexa [IOK
https://m.edsoo.ru/ff0cb9c4
KOJIe0aTeIbHOM KOHTYPE
IIpencraBieHne 0 3aTyXarIMX
16 KosiebaHusIX. BbIHy K eHHbIE bu6mmorexa IIOK

MEXaHUYECKUE KOJIEeOaHMUs.
Pe3zonaHc. BoIHYX1€HHBIE

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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QJICKTPOMArHUTHBIC KoJeOaHus

17

IlepeMeHHBIH TOK.
CuHyCOMIAIBHBIN IEPEMEHHBIN
TOK. MOIIIHOCTh MEPEMEHHOT0
TOKa. AMIIJIUTYJTHOE U
JICUCTBYIOII[EE 3HAYEHUE CUIIbI TOKA
U HAIIPSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancpopmarop. [Ipoussoactso,
nepeaayda u norpediaeHue
IIEKTPUYECKON IHEPIUU

19

VYCeTpolCTBO M IPaKTUYECKOE
IIPUMEHEHUE HIIEKTPUUECKOTO
3BOHKA, F'€HEepaTopa ePEMEHHOr0
TOKa, JINHUH 3JIEKTponepenay

bu6moreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKHE PUCKU TPU
MIPOM3BOACTBE DIEKTPOIHEPTHH.
Kynbrypa ucrmons3oBanus
AIIEKTPOIHEPTUU B ITOBCETHEBHOHN
KU3ZHU

21

MexaHu4eckre BOJIHbI, YCIOBUS
pacripoctpanenus. [lepuos.
CKopocTh pacrpocTpaHeHUs U
JyiHa BonHbL. [lonepednsie u
PO OJIbHBIE BOJIHBI

bu6mmnoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3ByK. CkopocTb 3ByKa. [ poMKOCTH
3ByKa. Beicota ToHa. TeMOp 3ByKa

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

23

aﬂeKTpOMaFHI/ITHBIe BOJIHBI, UX

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

cBoucTBa U ckopocTsk. Illkana
AIIEKTPOMArHUTHBIX BOJH

https://m.edsoo.ru/ffOccfe0

[IpuHUIMIIBI paguOCBSI3H U

24 TeneBuaeHus. Pa3BuTre cpeacTs
cBs13u. Pagnomokanust
o5 KonTtponpeHas padora «Konedbanus bubmmoreka LIOK
Y BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[TpsmonuHelHOe pacnpocTpaHeHue
26 CBETAa B OJTHOPOJIHOU Cpeie. bubmoteka [JOK
TodeuHblid UICTOYHUK CBETa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceeta. [loctpoeHne bubmioreia LTOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paKEHUH B TUIOCKOM 3€pKajie
IIpenomnenue ceeta. IlomHoe
08 BHYTPEHHEE OTPaKEHHUE. bubmmorexa LIOK
[IpenenbHbIM yroJ1 HOJIHOrO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTpakKEHUS
29 JlaGoparopHas paborta «/3mepenue bubmmoreka LIOK
IIOKa3aTels NPEIOMIICHUS CTEKJIa» https://m.edsoo.ru/ff0cd67a
Jlunzel. [Toctpoenue n3o0paxeHui
30 B iH3e. PopMyIia TOHKOH JIMH3BI bubmmorexa [IOK
+ T OPMY. ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
upposas madboparopus
JlabopaTopnas pabora Ludpp paTop
. JUTSL IIKOJIbHUKOB
31 «HccnenoBanue CBOMCTB

M300paKCHUI B JIMH3AaX»

obopynoBanue LleHTpa
«Touka pocra»



https://m.edsoo.ru/ff0ccfe0
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Hucnepcus cera. CloKHBIN
coctaB Oeroro cBera. LBer.

Hudporas madbopaTopus
JUTSL IKOJTbHUKOB

32 JlabopartopHas pabora obopynoBanue LlenTpa
«HaOmroneHre aucriepcuu cBeTa» «Touka pocra»
UNnTepdepenuns cpera.

33 Hn(bpl;iuiﬂ CBeTa. bubmorexa [JOK

. https://m.edsoo.ru/ff0ced22
JubpakunonHas pemérka

34 ITonepeuyHOCTh CBETOBBIX BOJIH. bubmmoreka LIOK
[Tonspuzauus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue npudopsl U

35 YCTPOWCTBA U YCIIOBHSI HX
0e3011acHOr 0 MPUMEHEHHUS
['paHuIIBI IPUMEHUMOCTH

36 KJIACCUYCCKOW MCXaHHUKH. bu6moreka [JOK
ITocTynaTsl crienuagbHOU TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIBHOCTH
OTHOCUTENBHOCTh

37 OJIHOBPEMEHHOCTHU. 3aMelJICHUE bubmorexa [JOK

https://m.edsoo.ru/ff0cfa42
BPEMEHU U COKpALICHHUE UTNHBI

38 ®otonsl. Popmyna [Inanka. bubmmoreka LIOK
OHeprus U UMILYJbC (POTOHA https://m.edsoo.ru/ffOcfel6
DHeprus U UMITYJIbC

39 PENSATUBUCTCKOU YacTUIlbl. CBSI3b bubmuorexa [IOK
MacChl C SHEPTUEH U UMITYJIHCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKost

40 KonrtponpsHas pabora «OnTHKa. bubmmorexa LIOK

OCHOBBI CIIeIMAIBHON TEOpUHU

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0ced22
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OTHOCHUTCIIbHOCTH»

OTKpBITHE U HCCIIEA0BAaHUE

bu6mmoreka [JOK

41 .0 A.T.
Porospgerra. OnpiTe! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHnbl poTtorddekra. YpaBHeHUE
42 BH“HmTeI(?Ha Ji)l(bq)OTOE)(b(geKTa brbmorexa [IOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potodddekra
Jasnenne cera. OmbiTo I1. H.
43 JleOGeneBa. XumMudeckoe TeHCTBHE bubmorexa IOK
AeEa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa u
MIPAKTUYCCKOE TPUMECHEHU C:
44
doTodIEMEHT, POTOAATUHK,
CoJIHEYHas OaTapesi, CBETOINO/T
45 Pemenue 3amaq mo teme bu6mmoreka [JOK
«DIIEMEHTHI KBAHTOBOM OITHKI) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbITH
46 Pezepdopaa mo paccesHuto o- bubmmoreka LIOK
yactull. [Imanerapuas monens https://m.edsoo.ru/ff0d091a
aToMa
bu6mmoreka [JOK
47 IT b
OCLYHATH S0pd https://m.edsoo.ru/ff0dOafa
W3nydeHne u moryiomneHne
48 (OTOHOB IIPH MEPEXO0JIC aTOMaA C bubmmorexa [IOK

OJIHOT'O YPOBHS SHEPIUU Ha JPYIroi.

Bungp! criektpoB

https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BosHOBBIE CBOMCTBA YaCTHII.
Bonnsl ne bpous.
KopmyckyiapHO-BOJIHOBOU
nyanu3Mm. CioHTaHHOE U
BBIHYXJEHHOE U3JIy4ECHHE

bu6moreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTNOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OTpENIeTICHUIO COCTaBa
PaOAKTUBHOTO U3ITy4EeHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CeoucrtBa anbda-, 6era-, raMmma-
usnydeHus. BiusHue
PaIMOaKTUBHOCTH Ha JKUBBIC
OpPraHU3MbI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DIEKTPOHHBIM U TO3UTPOHHBIN
Oeta-pacnaa. 'amma-usznydenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3M HYKJIOHOB B siJIpe.
Snepnbie peakuuu. SnepHpid
peaxTtop. [IpoOiemMsbl, mepcreKTHBHI,
HKOJIOTMYECKUE aCIEKTHI SIAEPHOU
SHEPreTUKH

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

54

DJeMeHTapHbIE YaCTHIIBI.
OTKpbITHE TO3UTPOHA. METOIbI
HAOJIIOJICHNS] U PerucTpaluu
IEMEHTAPHBIX yacTull. Kpyrisnii
cros1 «OyHaMeHTaIbHbIE

bu6moreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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B3anuMouencTBrud. ExuHCTBO
bu3NIeCKOW KapTHHBI MUPa»

55

Bun 3Bé3gnoro neba. Co3se3aus,
SIPKU € 3BE3MIBI, IUIAHETHI, HX
BuauMoe JBrkeHue. CoaHeuHas
cHCTEeMa

56

Connue. ConHevyHast aKTUBHOCTb.
Hcrounuk 3neprun CoHLa U 3BE€3]

57

3BE3bI, X OCHOBHEIE
XapaKTEepUCTUKHU. 3BE3/bI INTABHOU
MocJea0BaTeabHOCTH. BHYyTpeHHEee
crpoenue 38€31. CoBpeMeHHbIE
MPEACTABIICHUS O MPOUCXO0XKIECHUU
u sBosonu CostHIA U 3BE3]D

58

Muneuns [1yTe — Hamma
I'anaktuka. Ilonoxenue u
nemwxkenne Connna B [amakTuke.
I'amaktuku. YEpHbIe OBIPHI B AAPAX
rajgakTUK

59

Bcenennas. PazOeranue rajakTuk.
Teopust bonbioro B3peiBa.
PenukToBOE n3iy4yeHue.
MeraranakTuka

60

Hepemennsie npoOembl
aCTPOHOMUH

61

KonTponsHas padora «I1eMeHTHI
ACTPOHOMUU U acTPOU3UKI»




62

O6o6maromuit ypok. Ponb pusuku
Y aCTPOHOMHH B SKOHOMHUYECKOM,
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https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

» ®usuka, 10 kmace/ Mskumies I'.41., byxoenes b.b., Corckuii H.H. mox
penakumeit IlapdenteeBoit H.A., AkiimonepHoe obmecTBo «3gareabcTBo
«IIpocBemieHne»

Mskumes, b.b.byxosues, H.H.Corckuit «®usuka» 11 kmace» — Mockaa,

[Ipoceewenue, 2020 r.

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
[udposas naboparopus Ay WKOILHUKOB o0opyaoBanue Llentp "Touka

pocta"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HMHTEPHET

POII
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