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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢uszuke 6a30BOro ypoBHS Ha YPOBHE CPEHETO 0OIIEro o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHHUM U TpeOOBaHUM K Pe3ysibTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTenbHOM mporpammsbl, npeacraBieHHbXx B @I'OC COO, a Takxe ¢ y4eTom
benepanpHON paboueil mporpaMmbl BOCIIUTAHUS M KOHLEIIUU MPENOIaBaHus yueOHOTO
npeamera «®Pu3mka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit dexneparum,
peanu3yroMX OCHOBHBIE 00pa30oBaTEIbHbIE TPOTPAMMBI.

Coneprxanue nporpaMMsl 1o (pusuke HanmpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTUHBI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOyuyeHUM uX (PU3MKE Ha
06a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO noaxoa. [Iporpamma no gusuke
cootBeTcTBYET TpeboBaHusaM OI'OC COO K miiaHUPyEeMbIM JIMYHOCTHBIM, PEIMETHBIM U
MeTalpeIMETHbIM pe3yibTaTaM oOOyYeHHs, a TakKe YUYUTHIBAET HEOOXOIMMOCTh
peanu3aluu MEXKIPEIMETHBIX CBSI3eM (PU3NKUA C €CTECTBEHHO-HAYYHBIMU Y4YCOHBIMHU
npeaMetramMu. B Hell ompenenstoTcsi OCHOBHBIE LENM HM3YyYeHHs] (PU3MKU Ha YpOBHE
cpenHero oOuero o0pa3oBaHus, IUIAHUPYEMbIE pPE3yJbTaThl OCBOCHMS Kypca (DU3UKH:
JUYHOCTHBIE, METANPEIMETHBIE, MPEMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma o Qpu3uKe BKIIOYALT:

e IUIAHUPYEMBIE PE3YJIbTAThl OCBOCHHS Kypca (PU3UMKH Ha 0a30BOM YpPOBHE, B TOM

YuCIie MPEAMETHBIE PE3YNbTATHI IO ToAaM 00yUEHHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaM o0ydeHusl.

®du3nka Kak Hayka o Hauboisiee OOIIMX 3aKOHAX MPUPOJBI, BHICTyNAasi B KayecCTBE
y4eOHOTo TpeaAMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJl B CHUCTEMY 3HAaHHUHA 00
okpyxatoiieM mupe. LlkonbHbIN Kypc (PU3MKHA — CUCTEMOOOPA3YIOLINIA AJI1 €CTECTBEHHO-
HAay4YHbIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PH3MYECKHE 3aKOHBI JIeKaT B OCHOBE
MPOIIECCOB U SIBIICHUMU, M3y4aeMbIX XHUMHEH, Ouosiorueut, (usmdeckoit reorpadueit u
actpoHomuei. Mcronp3oBanre u akTUBHOE MPUMEHEHHE GU3HMUECKIX 3HAHUN OTIpeeIisaeT
XapaKkTep M pa3BUTUE Pa3HOOOPA3HBIX TEXHOJIOTMH B c(epe SHEepPreTHKH, TPAHCIOPTa,
OCBOEHHMSI KOCMOCA, MOJyYE€HHsI HOBBIX MAaTE€pPUAJIOB C 3aJJaHHBIMU CBOMCTBAMU U JIPYTHUX.
N3yuenue (u3uMKH BHOCUT OCHOBHOW BKJIaA B (POPMUPOBAHUE €CTECTBEHHO-HAYyYHOUH
KapTUHBI MUpa 00ydYaromuxcs, B GOpMUPOBAHUE YMEHHI MPUMEHATh HAYYHBIA METOJ
MO3HAHUS MPHU BBITIOJHEHUN UMHU YU4E€OHBIX UCCIIETOBAHMM.

B ocHOBYy Kypca pu3uku i YpOBHSI CpPEAHEro 00111ero 00pa30BaHus MOJ0XKEH Pl
uJel, KOTOPhIE MOKHO PacCCMAaTPUBATh KaK MPUHIIMIIBI €70 TOCTPOEHUS.

Hoes yenocmmocmu. B COOTBETCTBUM ¢ HEW Kypc SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJACPKUT MaTepHall U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOMN (DH3HUKHU.

Hoes eenepanuzayuu. B coOOTBETCTBUU ¢ HEW MaTepHall Kypca GU3NKU 00bEIUHEH
BOKPYT (pusnueckux Teopuid. Beaymum B kypce siBiisieTcst popMUpOBaHUE NIPEICTaBICHUN
O CTPYKTYPHBIX YPOBHSX MAaT€pUH, BEMIECTBE U MOJIE.



Hoes  eymanumapuzayuu. EE peanuzanus mpeanonaraeT MCHOJb30BaHUE
TYMaHUTapHOTO NOTEHIaNa (PU3NUecKoi HayKH, OCMBICTICHHE CBSI3U Pa3BUTHS (PU3UKH C
pa3BUTHEM OOIIeCTBa, a TaKXKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc Gusuku mnpesrnosnaracT 3HaKOMCTBO C
[IUPOKUM KPYTOM TEXHMUECKUX U TEXHOJOTHYECKHUX MPUIOKEHUN U3yUYEeHHBIX TEOPUH U
3aKOHOB.

Hoes sxonocuzayuu peaanusyeTcsi MOCPEACTBOM BBEICHUS IJIEMEHTOB COJIEpKaHUS,
MOCBSIIIEHHBIX OSKOJOTUYECKUM TMpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C
pPa3BUTHEM TEXHUKH W TEXHOJIOTHM, a Takke OOCYXIECHHsI MpoOJIeM paluoHaILHOTO
MPUPOIOTIONB30BAHUS U IKOJIOTHIECKON OE30MacHOCTH.

CTep>KHEBBIMU DJIEMEHTAaMU Kypca (H3UKA Ha YpOBHE CpEIHEro ooOIero
oOpa3oBaHMs SIBISIIOTCS  (u3nyeckue Teopuu ((HopMHUpOBaHHE MPEACTABICHUN O
CTPYKType NOCTpOeHUs (U3NYECKOM Teopuu, posid (yHIAMEHTAIbHBIX 3aKOHOB WU
MPUHIIMIIOB B COBPEMEHHBIX MPEJACTABICHUSIX O MPHUPOJE, TPAaHUIAX MPUMEHUMOCTHU
TEOpUH, 7Sl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-AesTeTbHOCTHBIN MOAXO0 B Kypce (PU3NKHU peaan3yercs Mpekie BCero 3a
CU€T OpraHM3alM SKCIEPUMEHTAIBHOU JesATeNbHOCTH oOydaromuxcs. [ns 6azoBoro
YPOBHS Kypca (PU3UKH — 3TO MCIIOJIb30BAaHUE CUCTEMbI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JJAOOPATOPHBIX padOT, KOTOPBIE B IPOrpaMMe MO (PU3UKE 0ObEIUHEHBI
B OOIIMI CIUCOK YYCHUUYECKUX MPAKTHUECKUX paboT. BeineneHne B yka3aHHOM MepeuHe
7a00paTOpHBIX paboOT, MPOBOJUMBIX [UIsI KOHTPOJISI M OLEHKH, OCYLIECTBIIAETCS
y4aCTHUKaMU 0Opa30BaTEIbHOTO MpoLEecca UCXOAS U3 OCOOCHHOCTEH IIaHMPOBAHUS U
ocHameHust kabunera ¢usuku. [Ipu s3TOM oOecneunBaeTCsi OBIAJCHUE O0YUYAIOIIUMUCS
YMEHHSIMH TPOBOANTH KOCBEHHBIE H3MEPEHUS, HCCIIEOBAHUS 3aBUCUMOCTEN (PU3NIECKIX
BEJIMYMH U TIOCTAHOBKY OMBITOB TI0 TPOBEPKE MPETOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHue yAenseTcs: pelieHnIo pacuéTHRIX U KauyeCTBeHHbIX 3ajad. [lpu
ATOM JUJIsl pacU€THBIX 3a]1a4 IPUOPUTETOM SIBJISIFOTCS 3aJ1a4M C SIBHO 33JJaHHOW (PU3NUYECKON
MOJIETIbIO, TO3BOJISIONINE MPUMEHSITh M3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3
OJTHOTO pazfena Kypca, TaK M WHTErpuUpys 3HAaHUS U3 Pa3HBIX pasaenoB. Jlmus
KaueCTBEHHBIX 3a/ad TMPHOPUTETOM SIBIAIOTCS 3alaHus Ha OOBSCHEHWE MPOTEKAHUS
(bU3MYEeCKUX SBJICHHM M TPOIIECCOB B OKPYXKAIOIIEH JKU3HU, TpeOyroliure BbIOOpa
bu3znueckoil MoJeNnu AJid CUTyalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO k MarepuanibHO-TEXHUYECKOMY
oOecreueHunto yueOHoro npouecca 6a3oBblil ypoBeHb Kypca (DU3UKHU Ha YPOBHE CPETHETO
o011ero o0pa3zoBaHUsl JOJKEH U3Y4aThCsl B YCIOBUAX MIPEIMETHOTO KaOMHETa (PU3UKU UITU
B YCJIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAy4YHOro LuKia. B
kabuHere (U3UMKU TODKHO OBITH HEoOXonuMoe jgabopaTopHOE OO0OpyHOBaHHE IS



BBITIOJTHEHHSI YKAa3aHHBIX B MPOrpaMMe M0 (PU3UKE YICHUYECKUX MPAKTHUECKUX PaboT H
JE€MOHCTPALIMOHHOE 000pyI0BaHuUE.

JleMoHCTpannoHHOEe 00OpyaOBaHKEe (OPMUPYETCS] B COOTBETCTBUH C MPUHIIUIIOM
MUHUMAJIBHOM JIOCTATOYHOCTH M OOECHEYMBAET TOCTAHOBKY IE€PEUYHUCICHHBIX B
nporpaMme 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIMil Jis HCCIAEIOBaHUS H3y4aeMBbIX
SIBJICHHA ¥ TIPOIIECCOB, AIMITUPUICCKUX U (YHIAMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX
IIPUMEHEHU .

JlabopaTopHoe  oOopynoBaHUE ISl  YYEHHYECKMX  MPAKTHUUYECKUX  padoT
dbopmupyeTcsi B BUAEC TEMATUYECKUX KOMIUIEKTOB U OOECIEUMBAETCS B pacy€Te OJHOIO
KOMIUJIEKTa Ha JBYX oOOyuwaromuxcsi. TemMaTHdyeckne KOMIUIEKTHI JIabOpaTOpHOIO
000py10BaHUs TOJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM MCMOJIb30BAaHUH aHAJIOTOBBIX
U UAQPPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIIBHBIX CHCTEM B BHJC
1M (pOoBBIX Ta6OpATOPUH.

OCHOBHBIMHU 1IEJIIMHU M3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opMupOBaHHE UHTEpPECA U CTPEMJICHUSI 00YUAIOIIMXCSI K HAYYHOMY H3YYEHUIO

MIPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUNW O HAYYHOM METOJAE MO3HaHUS U (PopMHUpPOBAHUE
UCCIIE0BATEIBLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHUS Kak pe3yjbTaTa U3Y4YCHHUS OCHOB
CTPOCHUSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKH;

e (¢dopmMupoBaHHE YMEHHU OOBACHATH SIBJICHUS C HCIOJIb30BaHUEM (PU3UUYECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (QopMupoBaHuE TPENCTABICHUNA O PO GUBUKKA JUISI Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTukeHure 3THX 1Liefiel 00ecreynBaeTCsl peleHUEM CIIEYIOIIUX 33/1a4 B ITpoLiecce

M3y4YeHHs Kypca (PU3UKH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

e TMpuOOpeTEeHHE CHUCTEMBbl 3HAHUM 00 OONMX (PU3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIOYas  MEXaHUKY, MOJEKYJSIpHYIO  (PU3HKY,
ANEKTPOANHAMHUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKHU;

e (¢opMupoBaHHE YMEHHUI MPUMEHSITh TEOPETUUYECKUE 3HAHUS [JIi OOBSCHEHUS
(Gu3NYeCKUX SIBJICHUN B TPUPOJEC W JUISI TPUHITHS TPAKTUYCCKUX DPEIICHUNA B
IIOBCEIHEBHOM KM3HU;

e OCBOEHHE CIOCOOOB pelIeHUsT Pa3IMYHBIX 3a/1a4d C SIBHO 33JaHHON (DU3UUECKOM
MOJIEJIbIO, 3a/1ay, MOJpa3yMEBAIOIINX CAMOCTOATENIbHOE CO3/1aHKe (PU3nyecKon
MOJIEJIH, aJICKBATHOM YCJIOBUSAM 3aJ1auu;

e TOHMMaHHUE (PU3NYECKUX OCHOB U MPHUHITUTIOB ACHCTBUS TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;



e OBJIAQJICHUE METOJAAMH CaMOCTOSITEIBHOTO TUTAHWPOBAHUS ¥ TPOBEICHHUS
Gu3HUeCKNX JKCIIEPUMEHTOB, aHalW3a W HHTEpHpeTanuu uH(opMaIuy,
OTIpe/IeNICHUS TOCTOBEPHOCTH MOIYUYEHHOTO PE3YIbTaTa;

e CO3JaHHWE YCIOBUH JUIsI pPa3BUTHS YMEHHUH TMPOEKTHO-HCCIIEIOBATEIbCKOM,
TBOPYECKOU JIEATEITHHOCTH.

Ha n3ydenne ¢pusuku (6a30BbIH YPOBEHB) HA YPOBHE CPEIHETO 001IeT0 00pa30BaHUS
otBoauTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Hezento), B 11 kinacce — 68 yacoB
(2 yaca B HeZIEIIIO).

[IpennaraeMslii B mporpamme 1o (pU3HKe MepedeHb Ja00PATOPHBIX U MPAKTUIECKUX
paboT SABISETCS PEKOMEHIOBAaHHBIM, YUUTENb JIeJacT BHIOOP MPOBEICHUS Ta00PaTOPHBIX
paboT U OMBITOB C YYETOM HHIMBUYaTBHBIX OCOOCHHOCTEHN 00y4aroImuxcsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HayduHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posb 3KkciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS TPUPOAbI. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMeIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JTUHEWHAs! CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne CKopocTy Ipu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue ABuKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA AJ1s1 MatepranbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenus). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM ITOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOM TOouku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPTUsA YIIPYro
nehopMUpoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHECHHMEM MEXaHUUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. uddysua. Xapaktep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACaTbHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprusi TEPMOJAMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TermnoTsl u pabora. BuyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IelIbHAs TEMIOEMKOCTh BEIIECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIJIOBBIX MamHax. Kod(p@uIMEeHT Moie3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHHUYecKue yCTpOWCTBA H NPAKTUYECKOE MPHUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTyYHHOU TpyOKe mMyTEéM TpeHus (BUICOEMOHCTPAIIHS).

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u xkoHzaeHcauus. Mcnapenue u xuneHue. AOGCOIIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachllmieHHbId map. YaelbHas TeioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdHbie Tena. AHU30TPONHS CBOWCTB
kpucramwioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBienue u
KpUCTaJUIM3anus. Y ienbHast Teriora miasineHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHHuYecKue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHUS! COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npyu noHM>KEHHOM JJaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3mepeHrie OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TOJYOPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHocTh  anmekTpudeckoro moiid.  IIpuHnumn



CYyNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTaTHUUECKOM Toiie. JlusnexkTpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DNEKTPUYECKOE COINPOTUBIICHHUE. YAENbHOE CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOITHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 171 MOJTHOM (3aMKHYTOM) AyieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBocTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3yyeHue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienue amexTpoiusa.

MesxknpeaMeTHble CBSI3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIecTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbId (akT, runores3a, Qu3nmyeckas BeJIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOW XOJIOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pHHIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAYKUMU. KapTWHa JMHWUKA MAarHUTHOM WHIAYKOHWM I10JIS
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKIUU. OJEKTPOABMKYLIAs CUJa HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHON
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOJABIKYILIAs Cujla WHIYKIUU B
MIPOBOJHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIGHHME CAaMOMHIAYKUUU. OJIEKTPOABMXKYINAsS CHJA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YyCTpoWcTBA M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepumon, wacrtora, amrumryga u ($aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTu4eCcKul MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUuMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKHUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COCIMHEHHH pE3HCTOpa, KaTyLIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHUH rpy3a Ha HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanue MEpEMEHHOT0 TOKA B LIETIH U3 MTOCIIEI0BATEIBHO COETMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HUuTtepdepenius u udppaxius MEXaHUIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHol BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aus, 1udpakims,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHUS. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnroneHnue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
Y4aCTOTON KOJeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroia MNOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoenne n3o0paxkeHuil B COOUpAIONIUX U
paccenBarOmMX JuH3ax. DopMyIia TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JINH30.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuuss cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YcaoBUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpPOWCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHUKPOCKOIN, TEJIEeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckre mpruodopHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Mozenb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUI B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHInm CBeTa.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Toydyenue cexTpa ¢ MOMOIIBI0 TUGPAKIUOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepeHne nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. JHEPTHUS
IIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPrUM POTOHA C €r0 YACTOTON. DHEPrus
U UMITyJbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
doTorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHunar»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

®oTo3dQdeKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nydeHune u moriionieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousHoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
u3nyuyenus.  CoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BrnusHue
PaZOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE NIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKUE ACIIEKTHI SIAEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHbIe B3auMOoecTBYs. EAMHCTBO (GU3HUYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Buinbcona, siaepHbIii peakTop, aToMHast 6omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanrie TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otanbl pa3BUTHUS acCTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBHOKCHHE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHI@ U 3BE3L.
3BE3/IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHEKTpalbHBIM Kjacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUIN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEpPHOro MOMyIIApHs U IPKUE 3BE3MBL.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAyYHOUH KapTHHE MHpPa, poJib (U3HUUECKON TEOPUH B
dbopMHpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPa, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce oCyIecTBIsSieTCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PakT, rumoTesa, (puznueckas BeTUYHHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbI M MX MPOEKIHUH HAa OCH KOOPJMHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVDKCHUS B KUBOM MPUPOIE, ONITUYECKUE ABIICHUS B KMBOM MPUPOIE, NEUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUIECKON PEeETKN, CIEKTPATIbHBIN aHAJHN3.



l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJIKHO OOECICUHUTH JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYaroOlIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTbITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaar3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKMX T'yMaHUCTUYECKUX U
JIEMOKPATUYE€CKUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3AIINY;

YMEHHUE B3aUMOIEHCTBOBATH C COIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUH C
X (YHKIIUSIMHA U HA3HAUYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEpEC K Pa3Nu4HbIM cdepaM MpodhecCHOHATbHON EATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH KU3HH,

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA,;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATENBHOCTH, TOTOBHOCTh B IIPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENBCKYIO IEATEIbHOCTh
VHIUBUYAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OPMYJIMpPOBaTh W aKTyaIM3UpOBaTh  MpOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHaIM3a WMEHOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOEKTHOW AESTEIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETallY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBATH 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jayd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IeTh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (PU3NUECKOTO CONEPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 M WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OpPMAIIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COJIEpX aHUS B pas3IMYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIICHHE HA YPOKaxX (PH3UKH U BO BHE-YPOUHOM JIEATCITLHOCTH,
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSATYaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHHM C Y4ETOM OOIIHX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacmpenensaTh poiu ¢ y4€TOM MHEHWH y4YacTHUKOB, OOCYXIAaTh pPE3yIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHUBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYLIECTBJISATh MO3HABATENIbHYIO NI€ATEIbHOCTh B 00JACTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MIPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYAHUIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMHM  TIO3HABATEIBLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHuS;



YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHU)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3YJIbTaTOB OCBOSHHUS MPOTPAMMBI 110
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  00YyYarOIIMXCs
COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
AMOIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €ro TMpPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K koniy o6yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJEIICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, UHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBMIKEHUE, CTPOCHUE JKUIKOCTEH W TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpPU HarpeBaHUU (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAUIU3aIusl, KHUIEHHUE, BIAKHOCTb
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Tra3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ys (U3UYECKUE BEIUYUHBI:
KOOpJIMHATa, MyTh, MNEpPEMEIIeHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHAIbHAS SHEPIusi, MeXaHU4YeCcKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYHMH, WX OOO3HAYCHUS UM €IUHMUIIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBIICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrysl XaOTUYECKOrO JBMXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
0o0O3HAaueHUs W EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEIMYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEeMbIX
BEIIMYMH, MX OOO3HAUYECHMS] M €IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCHOIL3Ys (PU3NUEeCcKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3UIUA CHUJI, TPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJAPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JEHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyrpoBath nmpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OIBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(¢uKcHpOBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
Ta0IHIl U TPAaUKOB, AEJIATh BHIBOJBI 10 PE3yJIbTAaTaM UCCIEAOBAHMS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUMN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKON U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a4a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

peuaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BAaTh ITPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIAPHOH HWHGOPMALIMK, MOJYYEHHOW W3 pa3InyHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYYAEMYI0 HH(OPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpaleHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TpyNNE€ C BBHINIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pacCHpenessaTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOM TPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3yJIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJEINCH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO fJipa MPHU pPEUICHUU (PU3NYECKHUX
3a/ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHUCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakius W MOOJApU3aAlMS CBETa, JUCIEpPCUs CBeETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJAa, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  PA3MYHBIX  Cpea) |

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIMONB3YsAd (PU3NYECKUE BEIUUYHMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJisA, cuia Ammepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoseOaHul B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja TOoKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UYECKUM
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M EJAUHMIIbI, YKa3bIBATh
(b opMyIIBI, CBSI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUHHY C IPYTUMH BETUUUHAMY,

ONMCHIBATh H3YYECHHBIC KBAHTOBBIC SIBJIICHUS W MPOLECCHI, HCIOIb3Y
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPHO]T MOJTypacaga, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIb3YEMBIX BEJMYMH, MX OOO3HAUEHWS W CIWHHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa miia Gororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHHS HMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUYECKOrO 3apsAJia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTysaTel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTPENIEIATh HANIPABJICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUs, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSAMbIE M KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEITUYHH, TTPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTAThI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHUAE TaOMUL W TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000opy10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaJTbHOCTh
MOJTY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY pPACCYXACHUN C OMOpPOM Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHONM HMH(MOPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyl0o HHPOPMAIIHUIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B TOBCEIHEBHON
KU3HY;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHNbl, PALUOHAIBHO PpACHpPElesITh O0OS3aHHOCTU U
IUIAHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O 1IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuoreka [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Nepexoabl

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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edso0.ru/7f41bf72

Uroro no pazaeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' VHIYKIMS https://m.edso00.ru/7f41c97c
Utoro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 bubnnorexa [IOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 nggll//ﬁt;;gg/l;fﬂcgk
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 O6o6arolee TOBTOPEHUE 4 ng;;ﬁf;i Er(lilliMlcQ?c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoxka Kourpoabsnble IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE

padoThI padoThI
pecypchl

®dusnka — HayKa O MPUPOJIC.

1 Hayunsie MeT(?)IK bl HO?I;)H:HIfﬂ 1 bubmorexa HOK

yi a https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhopMHPOBaHUK COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEIHLHOCTH JII0IeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubmmnoreka HOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSIMOJIUHENHOE 1 bubmuoteka [IOK
JIBHKEHHE https://m.edsoo.ru/ff0c372e

5 CBoOoniHOe majeHne. Y CKopeHue 1 bubmmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe IBUXEHUE.

7 JIBrm>keHre MaTepraibHON TOYKH I10 1 bubmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH


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
https://m.edsoo.ru/ff0c3ada

[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmmorexa [JOK
' p Hv https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiii 3akon HproToHa
Macca tena. Cuia. Ilpunnun
9 CyIepro3uIuu cui. Bropoii 3akoH bubmmorexa [JOK
yrep ’ p . https://m.edsoo.ru/ffoc3be8
HeroToHa ai1st MaTepuanbHON TOYKH
Tpetnii 3akon HeroToHa niis bubnmnoreka HOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMHudeckas bubmorexa [IOK

PP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapdumment

13 TpeHus. Cuiia COnpOTUBIICHUS TIPU bubnnorexa [JOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cunbl. [Iimeqo cumsl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHS TBEPIOTO Tela
HMitynbsc MaTepUallbHON TOYKH,

15 CHUCTEMBbI MaTEPUAIIbHBIX TOYEK. bubnnorexa [JOK
Wmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edso0.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKCHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus bubmuoteka [IOK

MatepHaabHON ToukH. Teopema 06
N3MEHEHNN KHHETHIECKONH OHEPIrun

https://m.edsoo.ru/ff0c4502



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
https://m.edsoo.ru/ff0c4502

17

18

19

20

[TorennmanesHas 3HEPrHUsl.
[ToTeHumanbHas F3HEPrus yupyro
neOpMUPOBAHHON MPYKUHBI.
[ToTeHumanpHas sHEPrUs TeIa
BOJIM3U MMOBEPXHOCTH 3eMIIU

[ToreHunanbHbIE U
HenoTeHIuanbHble CUiIbl. CBs3b
paboThI HENOTEHIHATIBHBIX CUJI C
M3MEHEHHUEM MEXaHUYECKOHN HEpPIrun
CUCTEMBI TeJIl. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTUU

JlaGopaTtopHnas pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKON
SHEPI'HH Tella Ha IpUMepe
PaCTSKCHHUS PE3UHOBOTO KTyTa»

KonrponbHas pabora no reme

«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHUE.

Muddysus

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEI

23

Macca monekyn. KonuuectBo
BemlectBa. [locrossuHas ABoraapo



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

TeroBoe paBHOBecue. TemnepaTrypa

24 u e€ usmepenue. lllkana remneparyp
Lenscus

o5 Wneanpnsiii raz3 B MKT. OcHOBHOE bubnuorexa [JOK
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETUYECKOM SHEPrUuun bubnuorexa [JOK
JIBUKECHHSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota

28 «HccnenoBanue 3aBUCUMOCTH
MEX]y IapaMeTpaMu COCTOSTHUS
Pa3peKeHHOTr0 raza

29 H3onponecchl B uACaAIBHOM rase u bubnuorexa [IOK
uX rpaduueckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 croco0On! e€ m3MmeHeHus. KoanyaecTBo bubmuoreka [IOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATTHHOTO
rasa

bu6nmorexa LIOK

31 Brawt Teruionepesain https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.

39 KonuuecTBo TemiaoTel npu bubmuorexa [IOK

Teronepenayde. AnnadaTHBIN
poriecc

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

IIepBblil 3aKOH TEPMOAMHAMUKY U

bubnunorexa LIOK

33
€ro NpUMEHEHHUE K U30IpoIeccaM https://m.edsoo.ru/ffOc5efc
Heob6patumocts npoiieccoB B
34 npu (I: e. Bropoit EaIIjOH bubmmorexa LIOK
Pypoie. BTOp https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KI1/ bubnmnoreka HOK
TEIJIOBOM MaIlIMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJI
37 DKoJ0ru4ecKkue npooIeMbl
TEIUIOIHEPTETHKU
O06o0maromuii ypok
38 «MOJ‘II:K JII: Ha;}IIp ¢uznka. OCHOBBI bubmmorexa [JOK
VP ' https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKI
KonTtponsHast pabora o Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LIOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [JOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
amop(HbIe Tera. AHU30TPONUS
42 CBofIID((:l’)rB KpHUCTaJJIOB }I(Tlf Kue bubmorexa HOK
P A https://m.edsoo.ru/ffoc65f0
kpucrawubl. COBpeMEHHBIE
MaTepraTbl
[InaBneHue U KpUCTATUTH3AITHSL.
bu6nunorexa LIOK
43 VenbHas TEMoTa MJIaBICHUS.

Cyb6numarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubnunoreka LIOK

44 Y% 0
DABHCHHE TCIIIOBOTO haslanca https://m.eds00.ru/ff0c6820
DJIeKTpU3alus Tell. DJIEKTPUUECKUN
45 3apsia. J{Ba BUIa SJIEKTPUYCCKHUX bubmorexa HOK
AL a p https://m.edsoo.ru/ffOc6bcc
3apsI0B
ITpoBOIHWKH, TUDIIEKTPUKH U
46 H(?JI OBOIHUKU 3a2))H buGnuorexa [IOK
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS JECKTPUUIECKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3akoH
47 Kymnona. Toue4yHbIl di1eKTpUdYeCKU bubnnorexa [IOK
y ) p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpsx€HHOCTB 3EKTPUYECKOT0
48 nons. [puHumn cynepno3suuuun bubnnorexa [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edso0.ru/ff0c6df2
HaIPsKEHHOCTU
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nonsd. ITorennuan. PazHocts bubnmorexa [TOK
’ HHaL. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
I[IpOBOMHUKY U JUDIEKTPUKH B
50 3J'IpeKT I(iCTaTI/I‘IeI([:KOM HOIJ)'IC bubnmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bubmmoteka IIOK
51 ) é .K
JICKTPOCMIKOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH MIIOCKOTO
52 KOHJEHcaTopa. DHEPIU bubmmorexa TIOK
g pa. p https://m.edsoo.ru/ff0c72c0
3apsKEHHOr0 KOHJIEHCAaTopa
53 JlaGopaTtopHast pabota "M3mepenne

3JIEKTPOEMKOCTH KOHAEHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

57

[IpuHUMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIUPOBAJIBLHOTO
armnapara, CTpyMHOro mpuHTepa.
DJIEKTpOCTAaTUUYECKas 3aIUTa.
3a3eMiieHHe IEKTPOIPHUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpsbkenue.
Conpotupnenue. 3akon Oma it
y4acTKa [enu

[TocnenoBarenpHOE, TapaLICIBLHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHUKOB. JlaboparopHas
pabota «/3ydyeHue cMEIanHOTo
COEITMHEHUS PE3UCTOPOBY»

PaboTa 1 MOLITHOCTB 2JEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

bubnunoreka LIOK
https://m.edsoo.ru/ffOc74f0

bubmmoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1715 TOJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUS

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHask IPOBOJAUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJJIOB OT
Temrneparypbl. CBepXIIpOBOINMOCTh

60

DNEeKTPUYECKHU TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTYYKOB



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

[ToynpoBOIHUKH, UX COOCTBEHHAS

61 Y TIPUMECHAs TPOBOIUMOCT. 1 bubmmoreka [JOK
CaolicTBa p—N-niepexo/a. https://m.edsoo.ru/ffOc84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUYECKUM TOK B PaCTBOPAxX U

62 pacIuiaBax 3J€KTPOJIUTOB. 1 Bu6muoteka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKHI TOK B Ta3ax.

63 CaMOCTOSITeTLHBIN U 1 bubnuorexa [JOK
HECAMOCTOSITENBHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DneKTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuorexa [IOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o06maromuit ypok 1 bubnmnorexa [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonrponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIMI 1 bubmuoteka [IOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHsiil ypok. KonTponbHast 1 bubmmnoreka HOK
pabota o Teme "DIeKTpoAUHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 Peseprubriil ypok. O6006maronuit 1 bubnunorexa LIOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
(]
Jlj;-n Tewa ypoka Bcero Konrpoabueie  Ipaxrueckue fl[:yrt?eﬂnﬂ :)Ig:a[:();];fenbﬂme
padoThI padoTshI pecypen
[TocTOsIHHBIE MArHUTHI U UX

1 B3auMOJIelcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIWU
MarnuTtHoO€e 1oJie TPOBOJIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas padora «M3yueHue

3 MaFHII/:THOEO noiﬂ KaTymKI/Iy: 1 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME MAarHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnorexka [JOK
«HccnenoBanue aeMcTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS Ha

5 JBHKYILYIOCS 3apsSKECHHYIO 1 bubnnorexka [JOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DIeKTpOMarHuTHasE WHTYKITHSI. 1

IToTok BekTOpa MarHUTHOM



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

unaykuud. DJ1C uaaykuun. 3akoH
3JIEKTPOMArHUTHOW MHYKITHH
®dapanes

JlaboparopHas paboTa
«HccnenoBanue SBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

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

NHnykTuBHOCTD. SIBIICHUE
camounaykiuu. J/1C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKHA C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

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

TexHuueckue ycTpocTBa U UX
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AJIEKTPOMArHUThI,
AIIEKTPO/IBUraTeNb, YCKOPUTEIIN
3JIEMEHTApHbIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0matomuii ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHast
AHIYKLIHASD)

KonTponbHas pabota mo Teme
«MaruuTHOE 10JI€e.
3J'I€KTpOMaFHI/ITHa$[ I/IH}IYKHI/ISI»

CBOOOIHBIE MEXaHNYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

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



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

13

14

15

JlaboparopHas paboTa
«MccnemoBanue 3aBUCHMOCTH
Heproia MajbIX KojieObaHui rpy3a Ha
HHUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenbHblit KOHTYP.
CBOOOIHBIE AIIEKTPOMATHUTHBIC
KOJICOaHUsI B HICaTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAarHuTHBIMH KOJIeOaHUSIMHA

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJICATIBHOM
K0J1e0aTeIbHOM KOHTYpE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxarmux
Kosie0aHusX. BoIHyKIeHHBIE
MeXaHUYeCKue KojaeOaHMsl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.
CuHyconabHbIN epEMEHHBIN TOK.
MomHOCTh IEPEMEHHOIO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

VY CTpoCTBO U MPAKTHYECKOE
IIPUMEHEHNE IEKTPUIECKOTO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JIMHUH JIeKTpoIiepe1ad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOICTBE IEKTPOIHEPIUU.

20 KynbTypa ncnonb3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU
MexaHuueckne BOJIHbI, YCIIOBUS

acrpoctpaneHnus. [lepuon.
21 FC):KOPPOCTTI;ppaCHPOCTpaI})IeHHﬂ u bubmmorexa LOK
https://m.edsoo.ru/ff0cca54

JUtMHa BOJIHBL. 1lonepeunsie n
MIPOJIOTILHBIEC BOJIHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnnoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX

23 cBoiicTBa U ckopocts. [Ilkana bubmmorexa LOK

https://m.edsoo.ru/ffOccfe0

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIOCBA3U U

24 tTeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokanus

o5 KonTponbHas padora «Konebanus u bubnnorexka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpssMonuHENHOE pacIpoCTpaHEHUE

26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK

Todeunslii ICTOUHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpakeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
08 BHYTPEHHEE OTPa’KEHUE. bubmumoreka [IOK
[IpenenbHbIi yroma nojaHoro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
29 JlabopaTtopHas paborta «M3mepenue bubnnoreka [JOK
MOKa3aTelist NPEeJIOMIICHHS CTEKIIAa https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B inH3e. DopMyIia TOHKON JIMH3BI bubmmorexa [JOK
FOPMY ’ https://m.edsoo.ru/ffOcddle
YBenuyeHue JIMH3bI
JlaGopaTtopHnas pabota
31 «UccnenoBanue cBOMCTB
M300paXKeHH B TUH3AX)
Hucniepcust cBera. CI0XKHBII cOCTaB
32 6enoro csera. L{Bet. JJabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»
33 Wurepdepenuus creta. Judpaxnus bubnuoreka [IOK
cBeta. /ludpaknuonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA
35 U YCIIOBHSI X 0€3011acHOTro
IPUMEHEHUS
36 I'paHnLIBI TPUMEHUMOCTH bubnnorexka [JOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTynartel cienuanbHOM TEOPUU

OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE bubmorexa LIOK
AHOBP ] g https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIICHHUE JITTUHBI
DHeprus U UMIYJbC
38 PENIATUBUCTCKOMN YacTullbl. CBs3b bubnnoreka [HOK
MAaCCBhI C SHEPTUEN U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKost
KonTponbnas pabota «OnTuka.
39 OCHOBBI CIEIIUATIBHON TEOpUH bubmmorexa LIOK
1 P https://m.edso0.ru/ffOcf6f0
OTHOCUTEIILHOCTH
40 ®otonbl. Popmyiia I1nanka. bubnnorexa [HJOK
DHeprus u uMNnyibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BAaHNE Bu6 110K
nonnoTexa
41 .0 A.T.
orodpdexta. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHHE
42 3I>'IHHITe§Ha an)l(bq)oroaq)(;@)ema bubmiorexa LIOK
s ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuia» ¢potodddexra
Hasnenue cera. OnwiThl [1. H.
43 Jlebenena. Xumuueckoe aelicTBHE bubmiorexa LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:

¢dboToreMeHT, POTONATUHK,
COJIHEeYHast baTapest, CBETO IO/



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Permenne 3aga4 1mo reMe «DJIeMEHTHI

bubmuoreka [JOK

4 KBaHTOBOU OITHUKM https://m.edso0.ru/ff0d0302
Mopenb atoma Tomcona. ONbITHI

46 Pezepdopna o paccesauro o- bubmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactull. [[1anerapuas Mozenb aroma
bu6mmoreka [IOK

47 Hoctynatst bopa https://m.edsoo.ru/ffOdOafa
Wznyuenue u nornoiieHue GOTOHOB

48 IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnuorexa [IOK
YPOBHS SHEPTUHU Ha Apyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnoBele cBoiicTBa yactuil. BonHbl
ne bpoia. KopnyckynsipHo- bubnnoreka [JOK

49 .

BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0Oca8
BBIHYKJICHHOE U3JTyYCHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnmnorexa [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaaTuoOaKTUBHOTO U3TyUCHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3nydeHus. Bnusnue
pPaZOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 M3oronsl. Anbda-pacman. bubnmuorexa [JOK
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['amma-uznyduenue

53 DHeprus CBsSI3 HYKJIOHOB B si/Ipe. bubnmuotexa [JOK

S nepHble peakuuu. A nepHbii

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peakrop. [Ipo6ieMbl, TEPCIIEKTUBBI,
9KOJIOTMYECKUE ACTICKThI SICPHOM
SHEPreTHKH

54

55

DnieMeHTapHble YacTullbl. OTKpPHITHE
no3uTpoHa. MeTo Ikl HAOIIOICHUS U
PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyrielid cton
«DyH1aMeHTaIbHbIE
B3aumojeiicTeus. EquHcTBO
bu3nYeCcKOi KapTUHBI MUPAY

Bupg 3sé3nnoro neda. Co3se3nus,
SIpKHE 3BE3/IbI, TUTAHETBI, UX
BuauMoe asrkenne. CojiHeuHas
cucrema

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

56

Connne. CoaHeuHass AKTUBHOCTb.
Ucrounuk sneprun ConHua u 3BE311

57

3BE31BI, NX OCHOBHEIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHON
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&3/1. COBpeMEeHHbIE
MPEJICTABJICHUSI O TIPOUCXOXKICHUU H
spororun CoaHIa U 386311

58

Mnineunsii [1yte — Hama
lNanakTtuka. [Tonoxxenre u ABMKEHUE
Connna B IN'anaktuke. ['amakTuku.
UéEpHbie bIpHI B iApax rajlaKTUK

59

Bcenennas. Pazberanue rainakTuk.
Teopus bonpmoro B3peIBa.



https://m.edsoo.ru/ff0d0e38

PenukroBoe uznyuenue.
MeTaranakTuka

60

61

Hepemennsie npodiaembl
aCTPOHOMUHU

KoHnTtposbHas pabota «71€eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

Ob6o06maromuit ypok. Ponb pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeIbHOCTH
YyeJjioBeKa

63

O06o6maromuii ypok. Poib u Mecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOI HAyYHOU KapTHUHE
Mupa

64

O6o06maromuii ypok. Posnb
¢buznyeckoil Teopuu B
(bopMHpOBaHUY MPEICTABICHUI O
¢du3nyeckoil kapTHHE MUpa

65

O6o0matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAyYHBIX
MPEJICTABICHUI O IPUPOJIC

66

Pe3zepBHBI ypok. MarHuTHOE T10JIE.
DJIEKTpOMarHuTHask UHIYKIUS




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1
OTHOCUTEJILHOCTHU
Pese 1 ypok. KBanToBa. 3HKa.
68 aﬂel\lfl):;;zl};iT OHsMHHTH ];I o 1 Enbmiorexa IOK
p https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10O 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






