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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o ¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHMsl pa3pabOoTaHa Ha OCHOBE IMOJIOKEHUM U TpeOOBAHUU K pe3ysibTaTaM
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IMporpaMmsl, npeacraBieHHbIXx B OI'OC
COO, a Takxke c ydy€toM (QenepanbHON paboyeil MporpaMMbl BOCIUTAHUS U
KOHLENIMM IpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTelbHBIX
OpTraHU3aIUAX Poccuiickoiu Odenepannu, peATU3YIOLINX OCHOBHEIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHUHBI Mupa oOyuatonuxcs 10-11 kiaccoB npu o0ydeHun
ux Qu3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEIHHOCTHOTO MOAXO0/A.
[Tporpamma o ¢usuke coorBercTBYyeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyUEHHs], a TAKKe
YUUTBIBAET HEOOXOJUMOCTh pealh3allii MEXIPEIMETHbIX CBsA3€l (U3UKU C
€CTECTBEHHO-HAYYHbIMHU yU4E€OHBIMU IIpeMeTaMu. B Hell onpenensoTcs OCHOBHBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysibTaThl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METAlpEeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma 1o (pusmke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (pU3UKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NIPHUPOAbI, BBICTyIAas B
KauecTBe y4eOHOIo MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonp3oBaHME W aKTUBHOE
OpUMeHeHue (U3NYECKUX 3HAaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTU B c(pepe SHEPreTUKHU, TPAHCIIOPTAa, OCBOCHHSI KOCMOCA,
NIOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU U Apyrux. M3ydeHue
(U3MKN BHOCUT OCHOBHOM BKJIaJ B (hOpMHUpPOBaHNE €CTECTBEHHO-HAYYHOU KapTHHbI
Mupa oOyvaromuxcs, B (OpMHpOBaHHME YMEHUN NPUMEHSTh HAy4YHBIH METOJ
MO3HAHUS MPU BHINOJHEHUN UMHU YUYE€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca (pusuku i ypoBHS CpeHEro 0011ero o00pa3oBaHusi OJI0KEH
pAI UAeH, KOTOpble MOKHO pacCMaTpUBATh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepuai U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (HU3UKU
o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs



(dbopMupOBaHUE MPENCTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIHala (PU3MUECKONM HAyKH, OCMBICICEHHE CBS3M Pa3BUTHUSA
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU NPoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rnpemnonaraet 3HakoMCTBO
C IIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTMYECKUX NMPUIIOKEHUN M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHA M TEXHOJIOTHM, a TaKXe OO0CYXIACHHS
npo6JieM palOHAIBHOTO MPUPOOTIONB30BAHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O IPUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIsI ONMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEro 3a CYET OpPraHU3allMM SKCIEPUMEHTAILHON AESTEIbHOCTH O0YyYaroUIUXCH.
Jl1st 6a30BOro ypoBHA Kypca (PU3UKH — 3TO UCHOJIb30BAHUE CUCTEMBI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OPATOPHBIX padOT, KOTOPBIE B TPOrpamMme
no (usuke OObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX IMPAKTHUYECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe Ja0opaTOpHBIX padOT, MPOBOAMMBIX IS
KOHTPOJISI U OLIEHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOrO Mpouecca
UCXOJ U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHallleHHs KabuHeTta ¢usuku. [Ipu
3TOM OO0ECleunBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, HMCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHNUE yAEISIETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33JIaHHOM
¢u3znyecKkoil MOJENbl0, MO3BOJIAIOIIME TMPUMEHATh U3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HHTEIpUpYys 3HaHUS W3
pa3HbIX pa3zenoB. /s KauecTBEHHBIX 3a/1a4y NIPUOPUTETOM SIBISIIOTCS 3a/laHUs Ha
OOBSCHEHHE TPOTEKaHUS (PU3NYECKHX SIBJIEHUM M MPOILIECCOB B OKPYKAIOIIEH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJAEIU JUISl CUTYyallMu MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootserctBum ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecrieyeHnto y4yeOHoro mpouecca 0a30Bbli YpOBEHb Kypca (PM3HKKM Ha YpPOBHE
cpenHero ooOmero oOpa3oBaHUSl JIOJDKEH H3Yy4aTbCs B YCJIOBUAX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKIA. B xabuHeTe HpuU3uku AOHKHO OBITH HEOOXOIUMOE



nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOTPAMME I10
buU3MKe yUEHUUECKUX MPAKTUYECKUX PaboT U IEMOHCTPAIMOHHOE 000pY/TI0BaHKUE.

JleMmoHCTpanoHHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJIEIOBAHMUSI  MU3y4YaeMbIX  SIBJIGHMA M MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe 00OpyIOBaHHME IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUIE TEMAaTHUYECKHX KOMIUIEKTOB M OOECTICUMBAECTCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYyX oOOydaromuxcsa. TeMaTudeckue KOMIUIEKThI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETHHBIX CHUCTEM B BHJIC TU(PPOBHIX TaOOpaTOPHUH.

OCHOBHBIMHU TEJIAMH U3y4eHUS PU3UKHU B 00IIeM 00pa30BAHUU SIBJISIFOTCS:

e (opmupoBanue wHHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAYYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTHE HMX MHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (opMUpOBaHUE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

e (opMupoBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUsI OCHOB
CTpOEHUS MaTepuH U PyHIaAMEHTAIBHBIX 3aKOHOB (DH3HKU;

e (QopMupoBaHHE YMEHUU OOBSCHATH SIBJICHUS C HCHOJb30BAHUEM
(bU3MYECKUX 3HAHUNM U HAYYHBIX JI0Ka3aTeNbCTB,;

e (opmupoBaHUE MPEJCTABICHUN O poiau (U3UKHU ISl Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTuxeHre 3TUX leneld 00ecreynuBaeTCsl pelieHueM CIEAyIOUX 3a/1ad B

mpoliecce u3ydeHus Kypca GU3NK1 Ha YpPOBHE CPEHETO O0Iero o0pa3oBaHuUs:

e TMpuOOpETEeHNE CUCTEMbI 3HAaHUH 00 00X (HU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHUKY, MOJEKYISIpHYI0 (GU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHuMe yMEHUU TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OoOBbsiCHEHUS (PU3MYECKUX SBICHUNW B TNPUPOAEC U IS TPUHATHUA
IIPAKTUYECKUX PELICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHME CIOCOOOB pEIICHUS PA3IUYHBIX 3a7a4 C SIBHO 3aJJaHHOM
bu3nUecKkol MOAENbI0, 3a/Jad, MNOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3/laHue (PU3MUECKON MOJECIH, aJICKBATHOM YCIOBHUAM 3aJ1auu;

e TIOHMMaHWE (U3UYECKUX OCHOB M TIPUHITUIIOB JCUCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSIHUS Ha OKPYKAIOUTYIO
cpenys;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMAIHH,
ONpeIeNICHHs] TOCTOBEPHOCTHU MOJTYUYEHHOTO PE3yJIbTaTa;



e CO3JaHUE YCJIOBUM I PA3BUTUA YMEHHUM ITPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha usyuenune ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcst 136 yacoB: B 10 kimacce — 68 yacoB (2 4aca B HEZEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaroIMXCsl.



COAEPXKXAHUE OBYUYEHUA

10 KITACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®dusrka — Hayka o mnpupone. HaydHble METOABI IO3HAHUSA OKPY’KAOIIETO
Mupa. Ponb skcriepuMeHTa 1 TEOpUH B IPOLECCE TO3HAHMS IPUPOABI. DKCIIEPUMEHT
B (pusmke.

MopaenvpoBanue (u3NYECKUX SBICHUM M mporeccoB. HayuHble TMIOTE3bI.
®dusnyeckre 3aKOHbI U TEOPHUH. |'paHUIBI TPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M LHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe naBmxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JIBUKCHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpelnHssi CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHUE MAaTE€pPUAJIBHOW TOYKH, MX INPOEKIUH Ha OCH CUCTEMBl KOOPIHHAT.
CoxeHune nepeMele i U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOE IBrkeHue. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpDEHUs, NYyTHU U MepeMelIeHUs
MaTepHalIbHOW TOYKH OT BPEMEHHU.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHenHoe NBMKEHUE. [[BHoKEHME MaTEPUATBHON TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTD.
[Tepuon u yactota obpamenus. LleHTpocTpeMuTeabHOE yCKOPEHHE.

TexHu4ecKkue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JBUYKEHUE CHAPSA0B, LIEITHBIE U PEMEHHBIE TIEPEIaYU.

Jlemoncmpayuu

Mopnenp cucTteMbl OTCYETA, WIUTFOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTHUK
JBHYKEHUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Tena, OpOIIEHHOIO TMOJ YIiOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

HamnpaBneHnue ckopocTy IpH IBHKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

M3yyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.



HccnenoBaHne COOTHOLICHHUSI MEXAY IyTAMH, MNPOWJICHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE pPAaBHBIE IPOMEXKYTKA BpPEMEHM IPU PaBHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['anmmned. IlepBeii  3akoH  HeroToHa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepno3uiiuu cuil. Bropoit 3akon Hetotona ajist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuna Tskectu. llepBasg kKocmuyeckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuita conpoTUBIIEHUS MPU JIBUKEHUU TEJA B AKUJKOCTH WIIH rase.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBeCUS TBEPAOTO TEIIA.

TexHn4eckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMarium.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKonbl COXpaHeHUus 6 MexanHuKe

NMnynbee MaTepualibHOW TOYKM (Tena), CUCTeMbl MaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 MU3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.



Kunerndeckass sHeprus MarepuanbHOW TOuku. Teopema 00 HW3MEHEHUU
KUHETUYECKOU SHEPTHUU.

[ToTeHunanbHas SHEPrUsl. [ToTeHunanbHas SHEPrus YIpyro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIM3HU MOBEPXHOCTU
3emun.

[loTeHUMaIbHBIE W HENOTEHUUAJIBHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTECHINAIBHBIX CHJI C ©3MEHEHUEM MEXAaHUYECKOW SJHEPTUH CUCTEMBI TEN. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INMPUMEHEHWE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexos NOTEHIIMATBLHON YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3yyenue abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanuie cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrUu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pasznea 3. MousekyasipHas pu3nKa 1 TEPMOAUHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KUHETUYECKOW TEOPUH Y UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUSA 4YacTUI[ BemlecTBa. MoJAenu CTpOEHHUs Tra30B, XKUJIKOCTEH U
TBEPIBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHOoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETHYECKOW TEOPHH HJACATIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkama
temrepatyp KenbBuHa. ['a30Bble 3akoHBI. Y paBHeHHe MeHaeneeBa—KianerpoHa.
3akoH [lanproHa. M30omponeccsl B HACaTbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe MpeACTaBICHUE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCIUHEHHM.

OmnwiThl 10 MU PY3UN KUAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.



Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HICAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, TaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXy apaMeTpaMu COCTOSIHUS Pa3pe:KeHHOTO
rasa.

Tema 2. OcHogbt mepmoOUHAMUKU

TepmoauHamMuueckass cucrema. BHYTpeHHS JHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BuyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HWJEaJbHOrO  rasa. Buael  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3TyUYCHUE. Y IeJbHASI TEIIOEMKOCTh BELIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 ammabatHomM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMUKHM K H3omporeccaM. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TeroBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanusi 3HEpPrUM B TEIUIOBbIX MamuHax. KosdduiuueHT mnosie3Horo
nerctBusl TemoBod mamuHbel. [{ukn KapHo u ero ko3puIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEPruu Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TIOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3MeHeHne BHYTpEHHEN SHEPIUuM (TEMIIepaTypbl) Tela IpH TEIUIoneperaye.

OnbIT N0 a1abaTHOMY PACHTUPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovt

[TapooOpa3zoBanue u kKoHJeHcanus. Mcnapenue u kurneHue. AOCOTIOTHAS U
OTHOCUTEIIbHAsA BJIAXXHOCTh BO31yxa. HacelmeHHbI map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JaBJICHHUS.



Teépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOMUSI CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuiel. CoBpeMmeHHble Marepuaibl. [lmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUe TerI0Boro OagaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU TOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenve npyu NnOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIECHUS KPUCTAUIMYECKOrO BEIIECTBA.

JleMOHCTpanust KpuCTaoB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

M3mepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuKa

Tema 1. dnexmpocmamuxa

DnexTpuzanus Ten. JNeKTPUIEeCKuil 3apsa. JIBa BU1a 3JEKTPUUYECKUX 3apsI0B.
[IpOBOIHMKM, JMAIEKTPUKM M IOJYNPOBOJHUKH. 3aKOH  COXPAHEHMS
IIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbI AIEKTPUYECKUM 3apsia.
Onektpudeckoe mone. Hanpsok€HHOCTE  AnexkTpudeckoro  mois.  [IpuHnun
CYNEPIIO3ULIMU DJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
OJISL.

Pabota cui anektpocrarudeckoro noss. [lorennuan. Pa3HOCTh MOTEHITMAIOB.
[IpOBOHUKM M JUAJIEKTPUKU B DJIEKTPOCTATHUYECKOM moje. [luanexTpuueckas
IIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHu4ecKkue yCTpoWCTBa M IPAKTUYECKOE NPHUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIIapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoNCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3anMopericTBre HAANEKTPU30BAaHHBIX TEI.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTpOCTAaTUYECKAs 3alIUTA.

JIMDNEeKTPUKY B AIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.
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Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Hcrounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BEUIECTBA.
[locnenoBarenpHOE, TApALIEIBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoymns—Jlenma. MOIIHOCTD
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIasl CUjla M BHYTPEHHEE CONPOTUBIECHUE HCTOYHMKA TOKAa.
3akoH Oma 11 OJTHOM (3aMKHYTOM) 3JIeKTpU4YecKol nenu. KopoTkoe 3aMmbIKkaHue.

OnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCHUMOCTb
COIPOTHUBJIEHUS METAJUIOB OT TeMIeparypbl. CBEpXIpOBOJUMOCTb.

DNEeKTpUYECKUU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TorynnpOBOHUKH. CoOcTBeHHas U IpUMECHas MIPOBOJAUMOCTh
noJynpoBoJHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS TUCCOUALUS. DIEKTPOIIN3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHBIN
paspsaa. Monnus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKA, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IMO, ralbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUiTbl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh COIPOTHUBIICHUS [WIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYEHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHue dIEeKTPOABWXKYIIEW cuiibl. KopoTkoe 3aMblkaHue
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPBI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHnue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHUIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenne amekTpoimsa.
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MexnpeaMeTHble CBSA3H

N3yuenue kypca ¢pusuku 0a3oBoro ypoBHs B 10 kjacce ocCyIIecTBISETCS ¢
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMOJIOrMH, XMMHHU, Teorpaduu U TEXHOJIOTUU.

Meosicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAy4YHOI'O
NO3HAHUS: SIBJICHUE, HAy4HbId (hakT, runoresa, (Qusnuueckas BeIMUYMHA, 3aKOH,
Teopusl, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIu,
napabona, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X IPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonozus: mexanndyeckoe ABIXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPTraHU3MOB (BUIbI TEILUIONEPEIAYH, TEMIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIUIOBBIE CBOMCTBA TBEPABIX TEII, )KUJIKOCTEH U ra30B,
IEKTPUYECKUE  CBOWCTBA  METAUIOB,  JJIEKTPOJIUTHYECKAs  JUCCOLMALNS,
raJIbBaHUKA.

l'eocpaghus: BIaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHUKE, MOJIIMIHUKHA, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHUHa, OBITOBOM XOJOJMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIyYEHUs] COBPEMEHHBIX MAaTEepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIpPUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpEBATEIbHbBIC npuoOopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC
Paznen 4. DaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[ToctostHHBIE MarHuTHL. B3anmoaencTBUE NOCTOSHHBIX MArHUTOB. MarHuTHoe
nosne. Bektop marauTHOM MHAYyKIMU. [I[puHIKN Cyneprno3uiuu MarHUTHBIX ITOJIEH.
JlnHnn MarHuTHOW WHAYKUMU. KapThHa JIWMHWMKA MarHUTHOW WHIYKIAW TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarautHoe TIOJ€ TPOBOJHMKA C TOKOM. KapTuHa JHMHUN HWHIYKIUH
MAarHUTHOTO TOJSl JIJIMHHOTO MPSIMOTO TMPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue mpoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEeHUE 3apsHKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM mojie. PaboTa cuisl Jlopenia.
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SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
MHIYKIUU. OJIEKTPOJBIMXKYILAs CUJla HWHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOW
uHaykunu @apanes.

BuxpeBoe »lEKTpUYECKOE TOJIe. ODJEKTPOABIKYIIAs CUla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILIEMCS IOCTYMATENBHO B OJTHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CAaMOMHAYKUHMH. OJEKTPOABMKYIIAs CHIIA
CaMOUHTYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue YCTpOMCTBA M NPAKTUUECKOE MPUMEHEHUE: TOCTOSHHBIC
MarHuThl, BJEKTPOMArHUTHI, BJIEKTPOJBUTATENb, YCKOPUTEIU 3JIEMEHTapPHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoeiicTBue JBYX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[evictBrue cumel JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBNeHME PIIEKTPOMArHUTHON MHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIMH OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHre cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yydeHre MarHUTHOTO MOJIS1 KATYIIKU C TOKOM.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pasznea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHbIE KOJ1€OAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoieOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE JJIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'uM B UJ€aTLHOM K0Jie0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxaronmx KoieOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
KoJeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

13



[lepemenHblii TOK. CHHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUIECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH 3JIEKTpOnepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumnorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUS. OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mpu MOCIENOBATEIBHOM COEAUMHEHUU PE3UCTOPa, KATYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padomul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMEeHHOT0 TOKA B LIETIH U3 OCIIEI0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazcHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XXEHUE, MPEJOMIICHUE, MOspu3aIus, nudpaxius,
untepdepenius. CKoOpocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3JeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.
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Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

HabGmronenune orpakxeHus: U NpeJoMIIeHUS] MEXaHUYECKUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anus, 1udpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBera. CrnoxxHbIi cocTtaB Oenoro cseta. LIBer.

Cobuparomniue 1 paccerBaroiye TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHue
U omnTHYecKas cuia TOHKOM JuH3bI. [locTpoenne n3o0paxkeHuil B COOUpAIOIIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuuss cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOJEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EPEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

HaOmronenue nudpakiuu cBera.

HabGmronenne nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TIPU3MBL.

[Tomy4yenue ciekTpa ¢ MOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.
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Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol
N3MepeHnue nokasaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.
Pa3nen 6. OCHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH
['paHuLIbl HPUMEHUMOCTH KJIACCUUECKON MeXaHUKU. [IocTynaTel crieruanbHOMI
TEOPUH OTHOCHUTEIBLHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHIIUAIN OTHOCUTEILHOCTU DUHINTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKpAILCHHE
JUTMHEL.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.
CBs13b MaccChl ¢ SHEPrUel U UMITYJILCOM PEIITUBUCTCKON YaCTUIIbl. DHEPTUS
ITOKOSI.
Paznen 7. KBanTtoBasi pusuka
Tema 1. dnemenmovt K6anHmogoil onMuUKu
®dotonsl. ®opmyna [lmanka cBs3u s3HEpruu (POTOHA C €r0 YACTOTOM. DHEPrus
U UMITyJbC (POTOHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI

doTorpdekra. YpaBHenne DiiHmTeitHa 11 dhoTodpdexra. «KpacHas rpaHuiia
dboToarddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XHUMHUYECKOEe IEUCTBHE CBETA.

TexHUYecKue YCTpOICTBA M MPAKTHYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEYHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®o1o3(h(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u morionieHue
(GOTOHOB MpU Tepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.

BosHoBbIE cBOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

Habmoienue nmHeRvaThiX COEKTPOB U3ITyUEHUSI.
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Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHeYaToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CII0KHOCTh CTpOoeHUs Anpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIMOAKTUBHOCTHU Ha KUBbIC OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknoHHas monens siapa I'eitzenOepra—
WBanenxo. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
u3JIydeHue. 3aKOH PaJuoakTUBHOIO pacra/ia.

OHeprus CBA3HM HYKJIOHOB B siipe. SAaepusie cuibl. JledekT macco sapa.

S nepHble peakunu. JleneHue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HAOIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalbHbIe B3auMoieicTBUs. EMUHCTBO u3nueckoil KapTUHBI MUpA.

TexHn4eckue yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanre TpeKOB YacTUll (10 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUU M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMHH.

Bun 3Bé3mHoro neba. Co3Be3gusi, spkye 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConiHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM TMOCJIEAOBATEIILHOCTU. BHyTpeHHEe cTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABJICHUSI O MPOUCXOXKACHUU U 3BotonMu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
raJIaKTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ima. Paz0beranue raimakTuk.
Teopus bonporo B3psiBa. PemkToBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.
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Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNIeHUs MOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U SIPKHUE 3BE3BI.

HaoGmronenus B Teneckon JlyHsl, mtaneT, Miteanoro Ilytu.

O6o01maromee NMOBTOPEHUE

Ponp ¢u3ukm ©w acTpoHOMHM B SKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETTOBEKa, POJIb U MECTO (PU3UKH U
aACTPOHOMHUU B COBPEMEHHOW HAy4YHON KapTHHE MUPA, poJib (PU3NUECKON TeOpuu B
(dbopMUpOBaHUY TIPEACTABICHUIN O PU3NUECKON KapTUHE MUPA, MECTO (HHU3UUECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUMN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
onpeiesIeHHe IOMAAU TIOCKUX GUryp u o0bEéMa Tell.

buonocus: snextpuueckue SBICHUS B KUBOW MNpupoae, KoseOaTeabHbIe
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KHUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJNIMYECKasi CTPYKTYpa TBEPIbIX
TeJI, MEXaHW3Mbl 00pa30BaHUs KPUCTALTUYECKON PEIETKN, CIEKTPATIbHBIN aHATHU3.

l'eocpagusa: wmarHUTHBIE TIONMIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonocusa: NWHUAKA DJEKTPOIIEpenad, TE€HEpPaTop IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHUOHHAS II€Yb, pajap, pPaauONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsI OITHKA,
coJIHEUHas barapes.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHoro mpeamera «®Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEero
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh TOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmera «Duznkay JOIKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaroUuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPaCIIUPEHUE KUIHEHHOTO
ONBITA U OMNBITA JAEATEIBHOCTH B IPOLIECCE peaM3alMy OCHOBHBIX HAIIPABIICHUI
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOLIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpPECaX I'PakIaHCKOIO
oO0IIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aliy;

YMEHHUE B3aUMOJECHCTBOBATH C COLUUAIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTb K TyMaHUTAapHOM M BOJOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBECHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJ|a B MOCTPOEHUE YCTOWYMBOTO Oy IyILETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npUCylero (pu3ndeckoil HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCHOHANbHOU AESATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyay1ieit mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC )KU3HECHHBIE TIJIAHBI;
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TOTOBHOCTBH U CIIOCOOHOCTh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(GU3HUKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

C(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPhl, OCO3HAaHHE TJIOOAIBHOTO
XapakTepa dKOJOTHIECKHUX MPodIIeM;

TUTAHUPOBAHKE U OCYIIECTBIICHUE JICUCTBUN B OKPYKAIOIICH cpejic Ha OCHOBE
3HAHUS IeJIeH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIipeHHe OIbITa JIEATEIBHOCTH SKOJOTMYSCKONH HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIICTO COBPEMECHHOMY
YPOBHIO Pa3BUTHS (GU3HUECKON HAYKH;

OCO3HAaHHME IIEHHOCTH HAYYHOH JEATEIFHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4eHUs (U3UKH OCYIICCTBIIATH MPOSKTHYIO U UCCIIE0BATEILCKYIO IEATETHHOCTh
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUS
ba3zoBble 1ornyeckue AecTBU:
CaMOCTOATENLHO  (QOpMYyJIMpOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEENATh 1€ JCSITeNIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU HX
TOCTYKCHHSI,
BBEISIBIIATH  3aKOHOMEPHOCTH W  TPOTHUBOPEYHS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pazpabarbiBaTh MJIaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaNTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;
BHOCHTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YIhTaTOB
IEJISIM, OIICHUBATh PUCKH TIOCIEACTBUIN ACITCIBHOCTH;
KOOPJIMHUPOBATH M BBITIOIHITH padOTy B YCIOBUSAX PEaJbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIIICHUE TTPU PEIICHNUN KU3HEHHBIX MPOOIIEM.
ba3zoBble ucciaeaoBarebCKue 1eCTBUA:
BIAJCTh HAyYHOW TEPMUHOJOTUEH, KIIIOUEBBIMH TOHITHUSIMU M METOJAMH
buznueckoil HayKu;
BJIAJICTh HaBBIKAMHU y4eOHO-HCCIICIOBATEIBCKON M MPOCKTHOMN JESITEIIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIICHUs 3a1ad (U3UYECKOTO COJCpKaHUs, MPUMCEHCHHUIO Pa3IuYHBIX
METOJIOB ITO3HAHHSI,
BJIAJCTh BHWIAMH JCATEIBHOCTH II0 IIOJYYCHUIO HOBOTO 3HAHUS, €0
WHTEPIPETALNHA, TMPEOOpPa30oBaHUI0 M TPUMEHEHHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;
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BBISIBIIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PelleHUs], HAXOAUTh apryMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh H (OpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
NEATEeILHOCTH, B TOM YHCIIC TIPH U3y4CHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 0O0JIaCTh
KU3HEICATCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC UJICH, PEIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU MOJy4YeHUs] WHPOpMaAUu (HU3HUECKOTO COJECpPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOWCK, aHaJM3,
CUCTEMATHU3AIMI0 U HHTEpIpeTanuio MHGOPMAIMK Pa3IU4HbIX BHUIOB U (HOpM
MPE/ICTaBIICHNUS,;

OILICHUBATh JJOCTOBEPHOCTH MHPOPMAIIUH;

WCIIOJIB30BaTh  CPEACTBA  WH(MDOPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/1a4 ¢ COOJI0/IeHHEM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPKAaHUA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BEIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1elCTBUS:

OCYIIECTBIIATH OOIIIEHUE HAa ypoKaX (DM3UKHU M BO BHE-YPOUHOMU JACATEILHOCTH,

pacro3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CHUTyallud MW  CMAT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK) TOYKY 3pPEHUS C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEACTB;

MMOHUMATh U MCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHON U WHIWBUIYAIBHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEUCTBUU € Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO WICHA KOJUIEKTUBA,

MPUHUMATh LEJIU COBMECTHOW  JEATEIbHOCTH, OpPTraHU30BBIBATH W
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTUKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacnpenensiaTh poiau ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh Pe3yJbTaThl
COBMECTHOM paboTHI;
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OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OILICHMBATh HWJEUW C TO3ULIUUA HOBHU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISTh IO3UTUBHOE CTPATETHYECKOE TMOBEJACHUE B PA3IMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHBIC YHUBepCcaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOATEJILHO OCYHIECTBJISATh MO3HABATENBHYIO JIEATEIHOCTh B 00JAaCTH
Gu3MKM U acTPOHOMHHM, BBISBISATH MNPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITENIFHO COCTAaBJISATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON pabOThI ¢ yU€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTH 3a PEILIECHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAMLMUA B 00JacTu
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallHsIM, BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJIQ/JeTh HABBIKAMH  TO3HABAaTENbHOM  pedrekcuu Kak  OCO3HAHUSA
COBEpIIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBAaHUIA;

UCIOJIb30BaTh MPUEMBI PeQIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOIO
peleHus;

YMETh OLIEHUMBAaTh PHUCKH U CBOEBPEMEHHO IPUHUMATh pEIIEHUS MO0 HX
CHIKEHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYTUX MpU aHaJIU3€ pPe3yibTaTOB
JeSITeJIbHOCTH;

PUHUMATH Ce0sl, MTOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTMX TpU aHaUW3e pe3yIbTaToB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTikeHUs TNYHOCTHBIX PE3YJIBTaTOB OCBOSHHS MMPOTPAMMBI 110
buszuke 1A ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOy4YaroIIMXCS
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH WUHTEIJICKT, IpeInoJararomni
c(hOpMHPOBAHHOCTH:
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CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIIEHOE
COCTOSIHHE, BUACTh HAIPABICHUSI PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOU ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
YMOIMOHATBHBIM U3MEHEHHSIM | MTPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K TOCTIKEHUIO TSN U
yCIIeXy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOMS W3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh AYMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HUHTEPEC U pa3peniaTb KOH(PIUKTHI.

IHPEJMETHBIE PE3YJBbTATBI

K koHiy o0yuenus B 10 kiaacce npeMeTHbIe pe3yJIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHKU M
TE€XHOJIOTUH, B IPAKTUYECKOU JIEATEIIbHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
MaTepualibHas TOYKa, MHEpIUAJIbHAS CUCTEMAa OTCU€Ta, aOCOIIOTHO TBEPIOE TEINO,
UJICANIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETUYECKOW TEOpUM CTPOCHHS BEIECTBA U
AIEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHNUE,
CBOOO/IHOE TAJIEHUE TeJ, JBHKEHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, auddy3us, OpOyHOBCKOE NBHXKEHHE, CTPOCHHUE KUIAKOCTEH W TBEPIBIX TEll,
U3MEHeHHe o0BhEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIApEHHUE, KOHJEHCAIMS, IUJIABJIICHHE, KPUCTAIIU3AlUs, KUIECHUE, BIAXKHOCTH
BO3/1yXa, MOBBIIIEHUE JABIICHHS Ta3a MpPU €ro HAarpeBaHWHU B 3aKPBITOM COCYIE,
CBSI3b MEXY NapaMeTpaMU COCTOSIHUS ra3a B M30IMpolieccax, dJIEKTPU3alus Ted,
B3aMMO/ICCTBUE 3aPSJI0B;

OMUCHIBATh MEXAHUYECKOE JIBIDKCHUE, HCIOJB3Yys (U3UYECKHE BEIUYHHBI:
KOOpAWHATa, MyTh, MEpPeMeElIeHrne, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi SHEPrus, MOTEHIUAIbHAS SHEPIrusi, MeXaHudecKas
paboTa, MexaHWYecKas MOIIHOCTh; TPU OMNUCAHUM TPABUIBLHO TPAKTOBATH
(GbU3UYECKUIT CMBICT MCIOJIB3YEeMbIX BEIMYMH, MX OOO3HAUYCHUS W EIUHMUIIBI,
HaxXO0JUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEIIMYMHAMM;
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OMKCHIBATh W3yYEHHBIE TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHMSI,
UCIIONB3YySd (U3WUYECKUEe BEIMYMHBI: JaBJICHHE Ta3a, TeMmIleparypa, CpemaHss
KMHETHYECKash DHEPTys XaOTHYECKOTO JBMXKCHHUS MOJICKYJ, CpeIHEKBaIpaTHIHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTra rasa,
KO3(GUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENsA; IPH OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICH HCIOJBb3yeMbIX BEJIMYHMH, WX
0003HaYeHUsI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OMMHCHIBATh N3YUYCHHBIE AJICKTPUYECCKUE CBOMCTBA BENMIECTBA M DJICKTPUUCCKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIEKTPUUECKOE TOJIe, HAMPSOKEHHOCTD TOJIsI, MOTEHIIUAN, Pa3HOCTh MOTCHIIUAJIOB,;
pU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEeITMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAMM;

aHAJIU3UPOBaTh (U3UUYCCKHUE TPOLIECCHl U ABJICHUSA, UCIOIB3YS (PU3UICCKUEC
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
NPUHINAN CYNEPNO3UIIUA CHJI, TIPUHITUII PABHOIMPABUS HHEPIHATBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETHYECKYIO0 TEOPHUIO CTPOCHHUS BEIECTBA, TI'a30BbHIC
3aKOHBI, CBSA3b CpPeAHEH KMHETHYECKOW DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3idyaTh CJIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIMITHI ICHCTBYS MAITUH, PUOOPOB M TEXHUIESCKUX
YCTPOMCTB; pa3audaTh YCIOBHSI MX OC30MaCHOTO MCIOJIb30BAHMS B MIOBCEIHEBHON
KU3HU;

BBITIOJTHATD DKCIIEPUMEHTHI T10 HKCCIIECIOBAaHUI0 (DU3WYECKUX SBICHUN H
MIPOIIECCOB C HCIMOJB30BAaHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmyIHMpoBaTh MpoOIEMy/3a/1ady U THIIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOMPaTh
YCTAHOBKY M3 MPEIJIOKEHHOTO 000py10BaHUS, IPOBOJIUTH OIBIT B (POPMYIUPOBATH
BBIBO/IBI;

OCYIIECTBIISITh MPSAMBIC M1 KOCBEHHBIC M3MEPEHUS (DU3NUSCKUX BEITMYHH, IPU
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCUPOBATH PE3YNIHTATHI TOJYICHHONW 3aBUCUMOCTH (PU3MUECKUX BEJTUYMH B BUIC
TaONHI ¥ TPadUKOB, ACIIaTh BHIBOJBI IT0 PE3yJIbTaTaM UCCICIOBAHMS;

COOJI0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyIOBaHUS;
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pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTMUYECKU HENPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C ONMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

WCITOJIB30BATh ITPH PEIICHUH YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITMOHHBIC
TEXHOJIOTUU [UJI MOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALMUA U TPEACTABICHUA
yu4eOHOW ¥ Hay4HO-TIONMYJAPHOW WHGOpPMAIMKU, TMOJYYEHHON W3 pa3IMYHbIX
HMCTOYHUKOB, KpUTUYECKHU aHATU3UPOBATH MOJy4aeMyt0 HHPOpMAIHIO;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00bSICHEHUE ITPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MTOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3JI0POBbS M COOJIOJEHUS HOPM IKOJIOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH Cpee;

paboTath B TpYIE€ C BHIMOJHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH,
IJIAaHUPOBaTh palbOTy TPYIIbI, pPAlMOHAILHO pacHpeicssiTh O0O0S3aHHOCTH U
IJIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAlMAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K konity o0yuenus B 11 kiaacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECUHBI UCTOUYHUK CBETA, SIACPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPHU PEUIeHUU (PU3HMUECKHX
3a/ay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ACHUCTBUSA TOKA, B3aMMOJCHUCTBUE
MAarHUTOB, JJICKTPOMArHUTHAsI WHAYKLHMS, JI€MCTBUE MAarHUTHOTO TMOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W TOOJNSpU3alUsg CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas MW HCKYCCTBEHHas
PaIlOaKTUBHOCTD;
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OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3IMYHBIX  Cpela) |
AJIIEKTPOMArHUTHBIE SIBIICHUS (TIPOLECCHI), MCHOJB3Ysd (U3UYECKUE BEIMYMHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MOJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTH
KAaTYIIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJEH, MEPHOJ M YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpe, 3apsi W CWia TOKa B TPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAas CWJa JIMH3BI, MPU ONHUCAHWHA TPABUIBLHO TPAKTOBATH (PU3UUECKHM
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
(b OpMyIIBI, CBI3BIBAIOININE JAHHYIO (U3HUECKYIO BETUIHHY C IPYTUMH BETUIUHAMH,

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIIOIb3Ys
bu3nUecKkue BEIMYHUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUS CBA3U
ATOMHBIX SIZIEp, TPU ONMUCAHUU MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W €IUHMIIBI, YKa3biBaTb (HOPMYJIBI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0OBATEILHOTO U MapajjieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUMHOTO PacIpoOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXpPAHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MAacCOBOIO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHHUMOCTH;

ONPENIENATh HAIIPABICHHE BEKTOPA UHAYKIIMH MAarHUTHOTO MOJIS TPOBOIHHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTh W OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI [0 MCCIEAOBAaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh MpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTAaHOBKY U3 MPEJI0OKEHHOTO 000py10BaHUs, TPOBOJUTH OIBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (DU3NUYECKUX BEJIMYMH, TPU
TOM BBIOMpATh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
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MOJyYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOIUIl U TpaduKOB,
ZIeNIaTh BBIBOJIBI IO Pe3yJIbTaTaM HCCIIeI0BAHUS;

coOoaaTh MpaBuia 0€30MacHOro Tpyna MpH MPOBEIECHUH HCCIeIOBAaHUN B
paMKax y4eOHOro OHKCHEpUMEHTa, Y4eOHO-MCCIIEIOBATENILCKOM U MPOEKTHOM
NESITETBHOCTH C UCIOJIb30BAHUEM H3MEPUTENFHBIX YCTPOMCTB U JIAOOPATOPHOTO
000py10BaHUS;

pemaTh pacu€THbIE 3aJayd C SBHO 3aJaHHON (u3MyYecKol MOJeNbIo,
UCTIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3NUYECKHE BETUYMHBI U (POPMYIIBI,
HEOOXOJMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJTy4YEHHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PAacCyXICHUU C OMOpON Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS;

UCIIOJIb30BAaTh IIPU pEIIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALNN U TPEICTaBICHUS
yu4eOHOW UM Hay4HO-TIONMYJIApHOW HH(GOpMaIMyU, IOJYYEHHON W3 pa3iIMyuHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyl0 HH(POPMALHUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE TMPOIIECCOB OKPYKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHUS 1O (U3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAaHEHUS 310pOBbs U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
TOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHNE pPacCMaTpUBaeMON IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosauyectBo yacos DJIEeKTPOHHBIE
Ne o/ HaumeHoBaHue pa3nesioB W TeM (undposbie)
) NPOrpaMmblI Bcero Konrpoaknpie | - Ipaxkrueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITO3HAHUS
11 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmnorexa LIOK
' ' https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pa3nea 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruka. > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 JluHaMHKa. ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHHUKE. 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMHUKA
31 OcHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPHH. https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBEI TEPMO/HHAMHKH, 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSHUSA BEIIECTBA. 5 bubnnoreka [JOK
' @DazoBbIE NEPEXOBI. https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznea 4. JIEKTPOJANHAMUKA
4.1 DNEeKTpOCTaTHKA. 10 1 bubmiorexa LHOK

https://m.edsoo.ru/7f41bf72
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492 [TocTostHHBIN 3n€eKkTpuyecKuid TOK. Toku B 12 bubmmoreka [JOK
pa3INYHBIX CpElax. https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PesepBHOE Bpems 2
OBIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KIIACC

KoJsnyecTBo 4yacoB DJIeKTPOHHbIE
Ne i/ HaumeHoBanme  pa3gesioB M TeM K n (undposbie)
) NMPOrpamMMbl Bcero OHTPO-ILHBIE paKTuieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Paznea 1. JIEKTPOJANHAMUKA
11 MaruutHoe  mose.  DJIEKTpOMarHUTHas 11 1 3 bubnnoreka [HOK
' WHYKIHUS. https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 Mexanuyeckue M 3JIEKTPOMAarHUTHBIE 9 1 bubnunoreka [JOK
' Kosie0aHusl. https://m.edsoo.ru/7f41c97c
29 Mexanuueckue U IJIEKTPOMArHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBL. https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Omrmmka. 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH

31 OcHOBBI CllelIMaIbHOM TEOpUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIBHOCTH. https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [JOK
4.1 JIEMEHTHI KBAHTOBOU OITHKHU. 6 https://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
4.2 Crpoene aToma. 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE SO 5 https://m.edsoo.ru/7f41c97c
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Hroro no pazaeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3IUKHU

5.1 DJeMeHTBl aCTPOHOMHUU U aCTPOPHUIUKH. 7 Eggfﬁ;ﬁ;&gﬁﬁf 41c97c
Wroro no pazueny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maromee MOBTOPEHHUE. 4 Egggﬁgg{iﬁgﬁ}% 41097c
Hroro no pasneny 4
PesepBHOE Bpemsi 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
0 T
Ne i/ emMa ypoka Beero KOHT%OJILHLIC HpaKTﬁnqecmle 06pazoBaTebHbIe
padoThbI padoThbI pecype
1 ®u3nka — Hayka o npupoze. Hayunsle MeTo b1 1 bubnmoreka [JOK
MO3HAHUS OKPYXAOIIET0 MHUPA. https://m.edsoo.ru/ff0c32e2
Pomr um Mecto W3UKA B OPMHUPOBAHUU
2 COBPEMEHHON Ha (bHoﬁ Ka TI/I?IB? hfl/l a, B 1 Brommozexa [OK
p . ya p " pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON NeATEIbHOCTH JIFOJICH.
Mexannueckoe aBmxenue. OTHOCUTEILHOCTD
3 MEXAHUYECKOTO  JBMKEHUS [TepemenicHue 1 Brommozexa [OK
) ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPCHHE.
4 PaBHoMepHOE IpAMOIMHENHOE NBIKEHHE 1 Bubmiorexa IJOK
p p ’ https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPAMOIIMHENHOE NBIKEHHE 1 Bubmzorexa LIOK
yceKop p A ' https://m.edsoo.ru/ff0c372¢
CBoOogHOoe maneHue. YCKOpEHHE CBOOOIHOTO bu6mmoreka [JOK
6 1 ]
nageHusl. https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe JBHKEHUE. JBrxenue 1 bubnnoreka [JOK
MAaTEepUAIBHON TOYKH MO OKPYKHOCTH. https://m.edsoo.ru/ff0c3ada
ITpuunun OTHOCUTENBHOCTHA Tanunes.
8 I/IEIC ;IlHaHBHBIe cucteMbl otcdeta. IlepBBIi 1 Bubmzorexa LIOK
p ’ p https://m.edsoo.ru/ffOc3be8
3akoH HeroTona.
Macca tena. Cuia. Ilpuanun cynepo3unuu CUil.
9 Bropoii 3axoH HL}gTo:a ,Z[J'E]; E/[aTe EaHBHOﬁ 1 Bubmzorexa LIOK
P P https://m.edsoo.ru/ffOc3be8
TOYKH.
10 Tpernit 3axkoH HprloToHa I MaTepHATBHBIX 1 bu6mmoreka [JOK

TOYCK.

https://m.edsoo.ru/ffOc3be8
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3aKoH BCEMHPHOI'0 TATOTCHUA. Cuta TSOKECTH.

bubmuorexa [JOK

11
[IepBas kocMHu4ecKasi CKOPOCTb. https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuna octu. 3akoH ['yka. Bec Tena.
YHpyT YK https.//m.edsoo.ru/ff0c3el8
Cuna tpenus. Kosdpdumuent tpenus. Cuna
13 com OTI/II];J'IGHI/IHH I/I,g)B%/)I)KueHI/II/I TGHIE)IB)KI/II[KOCTI/I bubmorexa LIOK
P p https://m.edsoo.ru/ff0c3f76
WJIM rase.
[loctynatenbHoe M BpallaTelbHOE ABM)KEHUE
14 abcomoTHO TBEPAOrO Tena. MOMEHT CHJIBL bubnuorexa [JOK
[Imeqo cunpl. YcnoBuss paBHOBECHS TBEPIOIO https://m.edsoo.ru/ff0c41a6
Tena.
Wmnynsc  MarepualibHOM  TOUYKH, CHCTEMBI
15 MaTeyI/IaJII)HI)IX Tr())qu Nmnynse cuibl. 3akoH bubmnorexa LIOK
P ’ Y ) https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITyNIbca. PeakTHBHOE NIBHYKEHHE.
Pa6ora u w™ommHocTs cuibl. Kunermyeckas
16 SHEeprusi MmarepuaibHOM Touku. Teopema 00 bubmiorexa LIOK
- : https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETHYECKOW SHEpruH.
[lorenuumansHass  sHeprus.  [loTeHnmanbHas
17 DHEPrus ynpyro 1e(OpMHUPOBAHHON HPYKUHBI. bubmmotexa LIOK
ITorennuansHas JHEprus Tela BOIU3H https://m.edsoo.ru/ffOc461a
MOBEPXHOCTH 3€MIJIH.
[ToTrenunanpbHble W HEMOTEHIUAIBHBIE CHUJIBI.
18 CBs3b  pabOThl  HEMOTEHLHUAIBHBIX CHI C bubnmnoreka [JOK
U3MEHEHUEM MEXaHWYECKOM SHEPrHH CHCTEMBI https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPAHEHMs] MEXaHMUECKOM SHEpruH.
Jlaboparopuas paborta «lMccnemoBaHue CcBs3U
19 paboThl CHUJIBI C H3MEHEHHEM MEXaHHU4eCKON bubnnoreka [JOK
JHEPrUM Tella Ha IpUMEpPE  PACTKEHUS https://m.edsoo.ru/ff0c478c
PE3UHOBOTO KIyTay.
20 Kontponbnast pabora mo Teme «KnuHemarwka. bubnuotexa [JOK

I[I/IHaMI/IKa. 3aKOHBI COXPAHCHUA B MCXAHHUKEY.

https://m.edsoo.ru/ff0c4b74
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OcCHOBHBIE ITOJIOKCHU A MOJICKYJIAPHO-

bubmuoreka [JOK

21 KHHETHUYECKON Teopuu. bpoyHOBCKOE ABUKEHUE. https://m.edsoo.ru/f0cAdc?
Auddysust.
XapakTep ABUKCHUS U B3aUMOJICUCTBUS YacTU
22 BGHI_)IGCTBE. Il[\/[o;[enn CTPOCHHS rze[1303 )KI/II[KOCTGII;'I[ buGmuorexa LIOK
< ’ https://m.edsoo.ru/ff0c4dc2
U TBEPJIBIX TEJL.
23 Macca monekyn. KoaudectBo — BemiecTsa. bubnmoreka [JOK
ITocrosnnas ABoraapo. https://m.edsoo.ru/ff0c4dc2
24 TermmoBoe paBHOBecue. Temmeparypa u €€ bubnnoreka [JOK
n3mepenue. llkana remneparyp Lenbcus. https://m.edsoo.ru/ffOc4dc2
o5 Wneansneiii ra3 B MKT. OcHoBHOE ypaBHEHHE bubnuorexa [JOK
MKT. https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMieparypa Kak Mepa cpeaHel
JIOTHAS TEMIEpaTypa Kak Mepa cpeiHei BiGnorexa LIOK
26 KMHETUYECKOW SHEpPruu ABUKCHHUS MOJEKYII. _
N https://m.edsoo.ru/ff0c511e
Ypasaenne Menneneesa-Kianelipona.
bu6mmoreka [IOK
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI. https://m.edsoo.ru/ffoc51 le
JlaboparopHa abora Wccnenoanue
28 3aBI/ICI:/II\IO(1;)11:II/I;[Me)K . naT ameT :MI/I J;OHCTEHEEH bubmorexa LIOK
Ay nap p https://m.edsoo.ru/ffOc511e
pPa3peKEHHOTO ra3ay.
Msomporieccbl B uacaibHOM Tra3e ©W - HX bu6nmoreka [JOK
29 :
rpaguyeckoe rnpeJicTaBIeHHe. https://m.edsoo.ru/ff0c570e
BHyTpeHHsis  SHeprus  TepMOIMHAMHYECKON
CHUCTEMBI M CcTIOCO0BI €€ n3MeHenusi. KommuecTBo bubnuotexa [JOK
30 .
TEIIOThl W pabGota. BHyTpeHHss »Heprus https://m.edso0.ru/ff0c5952
0JTHOATOMHOTO UJICATHHOTO Ta3a.
31 Buns! Terutonepenaun bubamorexa LIOK
8 P ' https://m.edsoo.ru/ff0c5c36
VnenpHas TEI0EMKOCTH BelecTBa. KonnuectBo
. bu6mmoreka [JOK
32 TEIJIOTHl TPHU  Terulonepenade. AauadaTHBINA

mponecc.

https://m.edsoo.ru/ff0c5¢c36
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[lepBbIii  3aKOH TEPMOJMHAMHKHA U  €r0 bubmmoreka [JOK
33 :
IIPUMEHEHUE K U30IIPOLECCaM. https://m.edsoo.ru/ffOc5efc
34 Heob6patumocts nponeccoB B nipupoje. Bropoii bubnnoreka [HOK
3aKOH TEPMOJIMHAMUKH. https://m.edsoo.ru/ff0c6230
. . bu6mmoreka [IOK
35 ITpunnun pevicrBus u KII/I TerutoBoi MalivHsI. hitps://m.eds00.ru/ff0c600a
bu6mmoreka [IOK
36 e Kapro u ero KILL. https://m.edsoo.ru/ff0c600a
37 DKoJoru4eckue npooIeMbl TEII0OIHEPTETUKH bubmorexa HOK
' https://m.edsoo.ru/ff0c600a
38 O6o6maromuii ypok «MonekyisipHas (usuka. bubnuorexa [JOK
OCHOBBI TEPMOJIMHAMUKH. https://m.edsoo.ru/ff0c6938
39 Kontponbhas pabota mo teme «MomekynspHas bubnnoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI. https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u koHaeHcanus. Mcnapenue u bubnnorexa [HOK
KHUIICHUE. https://m.edsoo.ru/ff0c63b6
a1 AOconoTHAsT W OTHOCHTENbHAs BJIQKHOCTH bubmuorexa [JOK
BOo3/1yxa. Haceliennsrii nap. https://m.edsoo.ru/ff0c64d8
Teépnoe Temno. KpHCTanan(ECKHe U aMopQHBIE Bubmorexa [IOK
42 Tena. AHM30TPOINUS CBOMCTB  KpPUCTAJUIOB. _
https://m.edso0.ru/ff0c65f0
Kunkue kpuctamisl. CoBpeMEHHBIE MaTEPUATIBI.
43 IlnaBnenne w  Kpucrammzanusa. Y JenbHas bubnuotexa [JOK
TerioTa miasiaeHus. Cyonumars. https://m.edsoo.ru/ff0c6708
44 YpaBHeHHUE TEIIOBOro OajaHca bubmorera [IOK
' https://m.edsoo.ru/ff0c6820
DnekTpu3anus Tel. DIeKTpuueckuit 3apsn. [[Ba bubnmoreka [JOK
45 -
BHUJA 3JIEKTPUUECKUX 3apsI0B. https://m.edsoo.ru/ffOc6bcc
[IpoBOAHMKH, TUINEKTPUKU U MOJIYIIPOBOJHUKH. bubnnorexka [JOK
46 :
3aKOH COXPaHEHHUSI JIEKTPUUYECKOTr0 3aps/ia. https://m.edsoo.ru/ff0c6bcc
47 Bzaumopeiicteue 3apsgoB.  3akon  Kyiona. bu6mmoreka [JOK

TO4YEYHBIN 2JIEKTPUYECKUM 3apsii.

https://m.edsoo.ru/ffOc6ced
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HaHpH)KéHHOCTI) OJIEKTPHUICCKOI'o I10JIA.

bubmuoreka [JOK

48 [Tpunnun CYNEPIO3ULUH SEKTPUIECKHX MOJIEH. https://m.edsoo.ru/fOc6df2
JluHuy HanpsHKEHHOCTH.

49 PaGora cuim  37I€KTPOCTAaTUYECKOTO  MOJIS. bubnmoreka [JOK
ITorennman. Pa3HoCTh MOTEHLIMAIOB. https://m.edso0.ru/ff0c6f00
IIpoBoHMKH 51 HIJIEKTPUKU B

50 3.]'IpeKT l([)CTaTI/I‘leCKOM nonej1 I[I/IBJ'IIG)KT nyeckas bubmnorexa LIOK

p ' p https://m.edsoo.ru/ff0c7018
MIPOHHIIAEMOCTb.
N bu6mmorexka [IOK

o1 Jaexrpoémkocts. Konpencarop. https://m.edsoo.ru/ff0c7126

52 DIEeKTPOEMKOCTh  TUIOCKOTO  KOHJEHCATOopa. bubnnoreka [JOK
DHeprus 3apsyKeHHOI0 KOHJIEHCATopa. https://m.edsoo.ru/ff0c72c0

53 JlaGopaTopHas pabota "U3mepenue bubnuorexa [JOK
AJIIEKTPOEMKOCTH KOHIEHCAaTOpa'. https://m.edsoo.ru/ff0c72c0
[Tpuaun IEeUCTBUSA " NIPUMEHEHNE
KOHJIEHCAaTOPOB, KOINHPOBAJIBHOIO  almapara, bubnnoreka [JOK

54 .

CTPYHHOTO TpHHTEpA. IDJIEKTpOCTaTHUECKas https://m.edsoo.ru/ff0c72c0
3amuTa. 3a3eMJICHIE PIEKTPONPUOOPOB.
DNEeKTPUYECKHA TOK, YCIIOBHS €ero

55 cymectBoBaHus. [locTosHHbI Tok. Cuna Toka. bubnuoreka [IOK
Hanpsokenue. Conporusnenue. 3akoH Oma ais https://m.edsoo.ru/ff0c72c0
y4acTKa IEIu.

[TocnenoBarensHOE, MapamienbHOE, CMEIIaHHOE
COeMHEHUE  MPOBOMHUKOB.  JlabopaTopHas bubnmoreka [JOK

56 :
pabora «l3yueHne CMEIIaHHOTO COEIUHEHUS https://m.edsoo.ru/ff0c74f0
PE3UCTOPOBY.

57 PaGora M MOIIHOCTH JJIEKTPUYECKOTO TOKA. bubnmoreka [JOK
3akoH J[xoyns-JIenna. https://m.edsoo.ru/ff0c7838
3akoH Oma I TIOJHOU 3aMKHYTOM

L ( yTOH) bu6mmorexa [IOK

58 anekTpuueckoil nenu. KopoTkoe 3ambikaHue.

Jlabopatopnass pabora «M3mepenune DJIC

https://m.edsoo.ru/ff0c7ae0
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HCTOYHHKA TOKa n €ro BHYTPCHHETO
COIIPOTUBJICHUS).

DJIeKTpOHHAs MIPOBOJIUMOCTh TBEPABIX
METAJLJIOB. 3aBUCHUMOCTh COIIPOTUBIICHHUS bubnmoreka [JOK
59 1 _
METAJLJIOB oT TeMIepaTypsl. https://m.edsoo.ru/ffOc7ae0
CBepXMnpoBOIUMOCTb.
OneKTpuueckuii TOK B Bakyyme. CBoiiCTBa bubnmoreka [JOK
60 1 :
AJIEKTPOHHBIX MTYYKOB. https://m.edsoo.ru/ff0c7ae0
IT
o | pommosomman s ol e | BuGmores 10K
POBO ) P peXoa. https://m.edsoo.ru/ffOc84ae
[TonynpoBoiHUKOBBIE TPUOOPHI.
o | Snommec o s prope | BuGmores 10K
p ’ p https://m.edsoo.ru/ff0c82ba
Jccoluanus. JNEeKTPOIIn3.
o | S o e Coeroment | BuGmores 10K
PaspAsL. ' https://m.edsoo.ru/ff0c84ae
Ilnazma.
C) 0 i
o | Snemmecs o e e BuGmores 10K
p p P https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH.
. bu6mmorexa [IOK
65 O0606manmui ypok «IeKTPOINHAMUKA. 1 https://m.edsoo.ru/ff0c88be
o | Somomumpiiorsno s Onesuere | BuSores 10K
p : https://m.edsoo.ru/ff0c8a8a
Pa3ITUYHBIX CPEIAX».
67 Pe3epBHblIil ypok. KonTposibHas paboTa mo teme 1 bubnnoreka [JOK
"DnekTpoauHaMuKa'. https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O0oOmaomuii ypok no reMmam 1 bubnuoreka [IOK
10 kiacca. https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITTPO'PAMME 68
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11 KIIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
uudgpoBbie
Ne n/m Tema ypoka
yp Beero KOHT%OJILHLIC HpaKTﬁnquKne 0Gpa3oBaTETbHbIC
padoThbI padoThbI pecype
[TocTostHHBIE MarHWUTHI U WX B3aWMOJICHCTBHE.
1 MarnutHoe — moJie Bexktop ~ MarHuTHOM 1 Bubmorexa ITOK
) . https://m.edsoo0.ru/ff0c9778
WHAYKIUK. JINHUM MarHUTHON MHTYKITUH.
MarauTHOE 10Jie TPOBOAHUKA C TOKOM. OTBIT
2 Opcrega.  Bzammo I;ﬁCTiﬂe IIPOBOJIHUKOB  C 1 Eubmorexa IIOK
peresa. A POBOA https://m.edsoo.ru/ff0c98fe
TOKOM.

3 JlaboparopHas paborta «/3yueHHe MarHUTHOTO 1 1 bubnnoreka [JOK
ITOJIs1 KATYIIKU C TOKOM. https://m.edsoo.ru/ff0c98fe
JlelicTBU€ MAarHUTHOTO IMOJs HA MPOBOJHHUK C
tokoM. Cuna Awmmepa. JlaGopatopnas pabota bubnnoreka [JOK

4 . 1 1 .

«HccnenoBanue JIEUCTBUS MOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy C TOKOM.
€NCTBUE MAarHUTHOTO TIOJI Ha JIBUXK cs
5 ila SOKEHH yactuny. Cuna Jlo IéHuaYIliI;g?)Ta 1 bubmiorexa HOK
P Yo Y. p ' https://m.edsoo.ru/ff0c9df4
cwisl Jlopenna.
DOneKTpoMarHuTHasi UH us. [ToTox BekTopa
6 MarHITII;HOITI WHIYKIIUHA H%E[HC WHIYKIIAU 3aK(I))H 1 bubmiorexa HOK
YKL YKILIH. https://m.edsoo.ru/ff0c9df4
9JICKTPOMArHUTHOW WHAYKIMU Dapajes.

7 JlaGoparopHas pabota «VccnenoBanue siBIeHUs 1 1 bubnuoreka [IOK
AJIEKTPOMATHUTHON MHIYKLIUN. https://m.edsoo.ru/ff0cal50
NunyktuBHOCTH. SIBNeHue camouuaykiuu. 3/(C

8 cahfoy;(Hn UA. ODHEpPrus M&FHI?"ZH:FO r[ci[m 1 bubmorexa [JOK

YK p https://m.edsoo.ru/ff0ca600
KaTYIIKA C TOKOM. DJIEKTPOMarHuTHOE TOJIe.
TexHuueckue yCcTpolcTBa M HUX IPUMEHEHUE:
9 MMOCTOSIHHBIE ~ MArHWUTHI,  DJIEKTPOMArHUTHI, 1 bubnmnorexa [JOK

QJICKTPOABUTATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX
YaCTHIl, MHAYKIIUOHHAsA I1CYb.

https://m.edsoo.ru/ff0ca600
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O6oOmaromuii  ypok  «MarauTHoe TOJIC.

bubmuoreka [JOK

10
DNEKTpOMarHuTHas MHIYKLIHS. https://m.edsoo.ru/ffOcab82

11 KonrponsHast pabora mo Teme «MarutHoe bubnuoreka [IOK
1oJje. DJIeKTPOMarHuTHas HHAYKIUS. https://m.edsoo.ru/ffOcad58
CBoOoHbIE MeEXaHUYeCKUe KoJIeOaHus.

I'apmoHnueckue KoJIeOaHusI. YpaBHeHue bubnuoreka [IOK

12 . :
rapMoHMYeckux kosnebOanumii. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
SHEPrUH.

JIaGoparopHas abora «HccnenoBanue
13 3aBI/ICI:/IM05TI/I e I/IOpI[a MaJIbIX KOJ‘Ie6aHIfI71 rpysa bubanorexa LIOK
P Py https://m.edsoo.ru/ffOcaf06
Ha HUTH OT JUTMHBI HUTH U MacChl Tpy3ay.
KonebatenbHblit KOHTYP. CBo0Oo1HBIE
ANEKTPOMArHUTHBIE KOJeOaHUs B HJICATHHOM
14 KOJI€6121T€JII)HOM KOHTYPE AHaJIOI‘I/IﬂH MEXK bubmorexa [IOK
ype. Y https://m.edso0.ru/ffoch820
MEXaHUYECKUMU u ANEKTPOMArHUTHBIMH
KOJI€OaHUSMHU.

15 ®opmyna Tomcona. 3akoH coXpaHEHUs SHEPTUU bubnuoreka [IOK
B UJICAJIbHOM K0JIeOaTeTbHOM KOHTYPE. https://m.edsoo.ru/ffOch9c4
[IpencraBneHne o 3aTyXarooLMX KOJIEOAHUSX.

BoiHy)K7€HHBIE ~ MEXaHMYeCKHe  KoJeOaHHUs. bubnuoreka [IOK

16 :

Pe3onanc. BbIHYXIEHHBIE DIEKTPOMAarHUTHBIC https://m.edsoo.ru/ffOcbb86
Kosie0aHusl.
[IepemeHnHsbI TOK. CuHycouanbHbIN

17 IIEPEMEHHBIN  TOK. MOIIHOCTh IIEPEMEHHOI0 bubnnorexka [HOK
TOKAa. AMIUTUTYIHOE W ACHCTBYIOIIEE 3HAUYCHHE https://m.edsoo.ru/ffOcbd34
CHJIBI TOKA U HAIIPSKEHUSL.

18 Tpancdopmarop. IlpousBoiacTBo, mepesaya u bubnnorexka [JOK
oTpeOIeHNE AIEKTPHUIECCKON SHEPTHH. https://m.edsoo.ru/ff0cbd34
YCTpoliCTBO W MpakTUYecKoe MPUMEHEHUE

p p P bubmuoreka [JOK

19 ANEKTPUYECKOTO 3BOHKa, re’sepaTopa

IIEPEMEHHOT0 TOKA, JIMHUI 3JIEKTponepeay.

https://m.edsoo.ru/ff0cc324
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DKOJIOTHYECKHE PUCKK IIpU  IIPOU3BOJACTBC

bubmuoreka [JOK

20 anektposHepruu.  Kymbrypa HCTIONB30BAHMS https://m.edsoo.ru/f0cc324
AJIEKTPOIHEPIHH B MOBCETHEBHOMN KU3HHU.

Mexanuueckue BOJIHBI, yCIOBUS

21 pacIpoCTpaHEHHs. ITepuon. Ckopoctb bubnuoreka [IOK
pacrnpocTpaHeHUs U JyIMHa BOJHEI. [lonepeunbie https://m.edsoo.ru/ffOcca54
Y TIPOJIOJIbHBIE BOJHBI.

29 3Byk. CKOpocTh 3ByKa. ['pOMKOCTH 3BYyKa. bubnnoreka [JOK
Bricora Tona. TemOp 3ByKa. https://m.edsoo.ru/ffOcccOc
DNEeKTpOMarHuTHbIE BOJIHBI, WX CBOMCTBA U bubnuorexa [JOK

23 .
ckopocTb. [Ikasa 351eKTpOMarHMTHHIX BOJIH. https://m.edsoo.ru/ffOccfe0

24 [IpyHUMIBL  paguoCBs3M U TEIEBUJCHUSA. bubnuorexa [IOK
PazButune cpeacts cBsizu. Panuonokanmsi. https://m.edsoo.ru/ffOccfe0

bubmuorexa [JOK

25 KonTponbhas padbota «KoneOaHus U BOJHBD). https://m.edsoo.ru/fOcces
I -

26 | omoponuoit cpete. Toucunsi ucrowi cacra. Bu6mrorera LIOK

JIHOPOZL pese. ' https://m.edsoo.ru/ff0cd350
Jlyu cBera.
OtpaxxeHne cBeTa. 3aKOHBI OTPaXKEHHs CBETA. bubnuotexa [JOK

27 .

[TocTpoenue n3o0paxxeHN# B MIIOCKOM 3€pKaJe. https://m.edsoo.ru/ff0cd4e0
[Ipenomnenne cBera. IlomHoe €HHEe
28 0Tp ;K;HH;{ ! II Be ZJ‘IBHLIIZ " OHBHYEEHEI({)FO bubmorexa LIOK
p ' perl yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAYKEHUS.
JlabopaTtopHas pabora «3mepenne mokaszaTens bubnuorexa [JOK

29 _

MPEJTOMIIEHUS CTEKIIAY. https://m.edsoo.ru/ff0cd67a

30 Jlunsel. IloctpoeHune wu300pakeHUN B JIMH3E. bubnuorexa [IOK
dopmyJia TOHKOHW JIMH3bI. Y BEJIMYEHUE JTUH3BI. https://m.edsoo.ru/ff0cddle

31 JlabopaTtopHas pabota «VccrnemoBanrue CBONCTB bubmuorexa [JOK

M300paXEHUI B TUH3AX).

https://m.edsoo.ru/ffOcddle
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Hucnepcust cBera. CHoXHBIA cOCTaB Oeoro

bubmuoreka [JOK

32 CBeTa. [Ber. Jlaboparopuas paborta https://m.edsoo.ru/ffocdd e
«HabnroieHue qucnepcuu cBeTay.

33 Wntepdepennuss  cBera. Judpakuus cBera. bubmmoreka [JOK
Judpaximonnas pemeéTka. https://m.edsoo.ru/ff0ced22

34 ITonepeunocts cBeToBbIX BOdH. [lomspusanus bubnuoreka [IOK
CBETa. https://m.edsoo.ru/ff0cf02e

35 Ontuyeckue NpudOpPbI U YCTPOICTBA U YCIOBUS bubnnorexa [HOK
nx 0€30MacHOr0 MPUMEHEHHS. https://m.edsoo.ru/ffOcf02e
I'pa €HUMOC aCCUYECKOH

36 MI;X;IIP{III/IIII:; HIE)IZI;;’IH;TIV[ cﬁgunaniﬁoﬁ H:eognﬁ brbmoreka [JOK

' https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH.
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. bubnnoreka [JOK

37 :
3ame/IeHue BpEMEHU U COKpAIlCHUE JUTUHBI. https://m.edsoo.ru/ffOcfa42
DHeprus U UMITYJIbC PENSATUBUCTCKON YaCTHIIBI.

38 CBSIL’I?B MacChl yc arl){epmeﬁ u I/IMHyJ'IBCI;M bubmorexa LIOK

' https://m.edsoo.ru/ffOcfc68
DHeprusi NoKosl.
KonrponsHas pabora «Ontuka. OCHOBBI bubnnoreka [JOK

39 . .

CIIELIMAIIBHON TEOPUH OTHOCUTEITLHOCTI. https://m.edsoo.ru/ffOcf6f0

40 ®oronsl. dopmyna I[lnanka. Oueprus wu bubnuoreka [IOK
UMIYNbC (HOTOHA. https://m.edsoo.ru/ffOcfel6

41 OtkpeiTHe U uccrnenoBanue ¢Gorodddexra. bubmmoreka [JOK
Ompitel A. I'. CTonerona. https://m.edsoo.ru/ffOcffc4
3 Y% €); i

p | e brebion. Yoo St Busorea 0K
A ' p pari https://m.edsoo.ru/ff0d015e
dhotorddekra.

43 HNasnenue ceera. Omwiter II. H. JleGenena. bubnmnoreka [JOK
XUMHUYECKoe IelCTBUE CBETA. https://m.edsoo.ru/ff0d04a6
TCXHI/I‘-ICCKI/IG.: YCTPOMCTBA U MPAKTUYECKOE Bu6morexa LIOK

44 npuUMeHeHue:  GoTodyieMeHT,  (OTOAATUHK,

COJTHEYHas Oarapesi, CBETOIHO/.

https://m.edsoo.ru/ff0d04a6
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Pemrenue 3agad no teMe «JIeMEHTEI KBAHTOBOM

bubmuoreka [JOK

45 ONTHUKN. https://m.edsoo.ru/ff0d0302
Monensr aroma Tomcona. OubsiTel Pesepdopna
46 o ﬁaCCC}IHI/IIO a-yactuil. [lmanerapHas quc))zlgﬁb bubmnorexa LIOK
) https://m.edsoo.ru/ff0d091a
aroMa.
bubmuoreka [JOK
at Hoctynaret bopa. https://m.edsoo.ru/ff0dOafa
N3nyyenne w© 1moriomeHue OTOHOB IIpU
48 nepe};?oz(e aromMa ¢ oz[Hz)If“o ypOBI(-ll)}I SHEPIUHu ]EIa bubinorexa LIOK
o https://m.edsoo.ru/ffOd0Oafa
Apyroi. Buasl ciekTpos.
BomnnoBrle cBoiicTBa yactull. BoinHs! ne bpoiins.
49 Kopny(:KyJI;IpHo-B0J1H0130171Il g I[ng'II/BM bubmmorexa LIOK
) https://m.edsoo.ru/ff0d0ca8
CroHTaHHOE U BBIHYXXJICHHOE H3JTyYCHUE.
OTKpBITHE aJANOaKTUBHOCTH. OnbITHI
50 PeSGF}):)(bopz[a 111)0ZI OTpENICTICHUI0  COCTaBa bubmmorexa [JOK
https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TyUCHUSI.
Csori -, Oera- - .
51 BEEI;[I;E? aﬂzq)ljojaKTHe;i(;CT;aMM?{;I 3“3’:11;1;1’36 bubmnorexa IOK
pal https://m.edsoo.ru/ffod0fd2
OpraHU3MBI.
52| Amamacrn Sreccaonmi g moaTam Buborexa LIOK
P A P p https://m.edsoo.ru/ff0d1162
6era-pacnaj. ['amma-u3nydeHue.
DHeprusi CBSI3M HYKJIOHOB B sjpe. SnepHbie
53 peakimu. Snepusiii  peaktop. IIpoGiemsr, bubnuoreka [IOK
MIEPCIEKTHUBBI, YIKOJIOTMYECKUE ACTIEKTHI IAEPHOU https://m.edso00.ru/ff0d1356
SHEPTeTHUKHU.
DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.
MeTtoas! HaOJIFO JeHUS u peFIfCTpaHHH BuGmorexa LIOK
54 JJIEMEHTAPHBIX  YaCTHII. Kpyrneiit  cron

«DyH1amMeHTaIIbHbBIC B3aUMOJICHICTBHUSI.
EnnnCcTBO (DM3nueckoil KapTUHBI MUPaY.

https://m.edsoo.ru/ff0d0e38
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Bun 3Bé31H0T0 HeOa. Co3Be3nusl, s(pKue 3BE3IbI,

bubmuoreka [JOK

55 IUTAHETHI, UX BUAMMOE ABH)KeHue. ConaHeuHas https://m.edsoo.ru/ff0d0e38
cHCTEMA.

56 Comane. CoaHeyHas aKTHBHOCTb. VICTOYHUK bubmuoreka [JOK
sHeprun CoJiHIIA U 3BE3I. https://m.edsoo.ru/ff0d0e38
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI
[JIABHOM  IOCJIEIOBATEIbHOCTU. BHyTpeHHee bubnmoreka [JOK

57 - ]
ctpoeHue 3BE37. COBpeMEHHBIE MPECTaBICHUS https://m.edsoo.ru/ff0d0e38
0 IIPOMCXOXKACHHUH 1 IBOIOIIMK COJIHIIA U 3BE3 .

Mieunsrii  Ilyte —  Hama  I'amakTuka.
58 ITomoxxeHue u I}l/;I/DKGHI/Ie Comnnna B I'amakTuke Bubmioreka IJOK
.. ' https://m.edsoo.ru/ff0d0e38
l"amakTiku. YEpHbIE ABIPHI B sJIpax rajJakTHK.
Bcenennass. PaszOeranme ramaktuk. Teopus
59 Bonpmoro B3peIBa. PenmkToBOoe W31 erne Bubmioreka IJOK
PbIBa. yHeHHE. https://m.edso0.ru/ff0d0e38
MertaranakTuka.
60 Hepemennsie po0ieMsl aCTPOHOMUAH bubmiorexa HOK
P p p ' https://m.edsoo.ru/ff0d0e38

61 KonTtponbHas paboTa «1€MeHTbl aCTPOHOMMHU U bubnnorexka [JOK
acTpOPUZUKIY. https://m.edsoo.ru/ff0d0e38
O6o6matomuit  ypok. Ponp  ¢usukun u

62 aCTPOHOMUU B SKOHOMUYECKOH, bubnnorexka [JOK
TEXHOJIOTHYECKOM, COIHAILHON M DITHYECCKOH https://m.edsoo.ru/ff0d0e38
cdepax IeaTeTbHOCTH YEeTIOBEKa.

O6oOmaromuii ypok. Poip 1 Mecto GU3UKA U
63 acT OII-I{IOMPII-II;II B Cy(?B €MEHHON Ha HOf(II) KapTHHE Bubmzorexa LIOK
p p yi p https://m.edsoo.ru/ff0d0e38
MHUpa.
O6o0maromuii ypok. Poab puznueckoil Teopun
64 B o Ii/[ln (;J;aHI/I}I/IIpH e CTaBJi):HI/Iﬁ 0 qmanecioﬁ bubmiorexa LIOK
PMHP ped https://m.edsoo.ru/ff0d0e38
KapTUHE MHpa.
65 O6o6maromuit  ypok. Mecto  uzmdeckoit bubnmnoreka [JOK

KapTUHBl MHpa B OOIIEM PsIy COBPEMEHHBIX

https://m.edsoo.ru/ff0d0e38
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€CTECTBEHHO-HAYYHBIX  IpEACTaBICHUN 0
IIPUPOJIE.
66 PesepBHbIit YPOK. MarnutHoe oJIe. 1 bubnuoreka [IOK
DJIEKTpOMArHuTHAsI UHIYKIHUS. https://m.edsoo.ru/ff0d0e38
67 PeszepBHbIit YPOK. Onruka. OcHOBBI 1 bubnmoreka [JOK
CIIELIMAILHOM TEOPUU OTHOCUTEIBHOCTH. https://m.edsoo.ru/ff0d0e38
68 PeszepBubiit  ypok.  KBantoBas  ¢usuka. 1 bubnuoreka [IOK
DJeMEeHTHI aCTPOHOMUU M aCTPO(PU3UKHU. https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* Ousuka, 10 kmacc/ Msakumes ['.4., byxoBueB b.b., Corckuit H.H. non
penakmuent IlapdentreBori H.A., AkmuonepHoe oOmiectBo «M3maTenbcTBO
«ITpocsenienue»

» ®usuka, 11 kmacc/ Mskumes I'.JI., byxoBueB b.b., YUapyrun B.M. mon
penakmuen IlapdentreBori H.A., AkmuonepHoe oOmiectBo «M3maTenbcTBO

«IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

o @usuka. Iloypounoe nnanupoBanme, B. @. I[llwios, AknuonepHoe
obmectBo «M3aarenbeTBo «lIpocBemienne»

° ®wuzuka. CoopHuk 3amad mo ¢usmke, 10-11 wmacc, O.M. I'pomiiena,
M3AaTENbCTBO «JK3aAMEH

o ®uzuka. Caypos lO. A. IToypounsie pa3pabotku. 10 kitacc, AKiioHepHOe

obmectBo «M3marenscTBO «IIpocBemieHne»

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

bu6moreka L{OK https://m.edsoo.ru/7f41bf72

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

bubmnorexa POIII https://resh.edu.ru/subject/28/
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