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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOCHHMSI OCHOBHOH 00pa3oBaTelbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHIICTIIIUMA TIpeTo/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusx Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
oOpa3oBareIbHbIC POTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kitaccoB npu 00yueHun
ux (u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM GPI'OC COO K miaHupyeMbIM
JMYHOCTHBIM, MPEMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUEHHUs], a TAKKe
YUYUTHIBAET HEOOXOJUMOCTH pealh3alliil MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTEeCTBEHHO-HAYyUYHBbIMU YU4E€OHBIMU NpeMeTamMu. B Hell onpeenstoTcs OCHOBHbIE
1IN U3y4eHUsl (PU3UKHU Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHus, INIAHUPYEMbIE
pe3yibTaThl  OCBOGHHS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gu3rke BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHMS Kypca (pu3nuku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIbTAThI 110 rojamM 00y4YeHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1o rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KadyecTBE y4eOHOro mpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIkoabHbIN Kypc GU3HKK — CUCTEMOOOpa3yOIni
JUUIS €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE UM AKTHBHOE
NpUMEHEHUE  (PU3NUECKUX 3HAHUW  ONpeneNseT XapakTep UM pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B chepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS] KOCMOCA,
MOJYYEHHsS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOW BKJIa/l B (DOPMHUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydJaroruxcs, B (OpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJIHEHUY UMU YUEOHBIX UCCIICIOBAHU.

B ocHOBY Kypca pusuku A1 ypoBHS CpeHEro 0011ero o00pa3oBaHusi OJI0KEH
psI Uaeh, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKU
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B CcOOTBETCTBMUM C HEW MaTepuanl Kypca (QU3HKU
Oo0beIMHEH BOKpPYr (u3MyYecKux Teopuid. BenymuM B Kypce sBIseTcs
dbopMupoOBaHUE MPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MNOTEHIMala (U3NYECKON HayKH, OCMBICICEHUE CBSI3U Pa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanosaraet 3HakOMCTBO
C IIMPOKUM KPYIrOM TEXHUYECKHX M TEXHOJIOTMYECKUX IPWIOKEHUN H3yYEHHBIX
TEOPHUN U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo0JieM pallMOHAIBHOTO IPUPOIONIOIb30BAHUS U SKOJIOTMUECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABJICHUSIX O IPUPOJIE, FPaHULaX IPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU AESITEIbHOCTH O00YYarolUXCsl.
Jlnst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTATIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOMIUN CIUCOK YYEHUYECKUX MPAKTHUYECKUX PaboT.
Bblenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeIbHOrO Mpolecca
UCXOJ1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHallleHHsl KabuHeTta ¢usuku. [Ipu
TOM OO0ECleunBaeTcsl OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MOCTAaHOBKY OIBITOB 10 MPOBEPKE MPETI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yAENsSIeTCs PeIIEHUIO0 PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBIISIOTCA 337a4M C SIBHO 33/IaHHOM
buznyeckoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCA 3a/laHUs Ha



OOBSICHEHHE TPOTCKAHUsI (PU3MUECKUX SIBICHUA M TPOIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOACIH IS CUTyalliu MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B cootserctBun ¢ TpedoBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieyeHnto y4yeOHoro mporuecca 0a30Bbld YpOBEHb Kypca (M3HKKM Ha YPOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBHUAX IMPEAMETHOTO
kaOvHeTa (PU3MKM WIM B YCIOBUAX HHTETPHUPOBAHHOTO KaOWHETa MPEaIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GU3MKHU JAOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3MKe yUEHUYECKHUX MTPAKTUYECKUX Pa0OT U IEMOHCTpAIIMOHHOE 000PY/I0BaHUE.

JleMoHcTpaniuoHHOE  00OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui st
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUN AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OPATOPUI.

OCHOBHBIMHU HEJIIMHU U3y4YeHUsI PU3UKHU B 001IeM 00pa30BaHUU SIBJISIFOTCS:

e (opmupoBanue wuHTEpeca W CTpeMJICHUS OOYYArONIMXCS K HAyYHOMY
U3YYCHUIO TPHUPOJIbI, Pa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
MCCJIEI0OBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHUsI OCHOB
CTPOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

o (opmupoBanme yMmMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
(bU3MYeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TuX 1elield oOecrnedyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ady B

nporiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:

e MpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYISIpHYIO (GU3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;



e (dopMHpOBaHME YMEHUU TNPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U AN TMPUHATHUSL
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOEHHE CHOCOOOB pELIEHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOU
¢u3znyeckoil Monenblo, 3ajay, MOJIpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 3a/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHWPOBAHMSI U IPOBEICHUS
bu3nYECKUX SKCIEPUMEHTOB, aHAlW3a U HMHTEpHpeTanuu hHpopmammu,
OTIpe/IeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH AJI Pa3BUTUSL YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 4aca B HeJEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemelii B mnporpamMme mo (U3MKE IepeueHb JIabopaTOpPHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUWTENb JEJaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUarOIUXC.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJib 3KciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (uU3NYECKUX SBICHUNA M MpoiieccoB. HayuHble THUIMOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHHUIBI TPUMEHUMOCTH (PHU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto dusuku B GOpPMUPOBAHWU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeIHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMU Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBobogHOe ageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrnEe MaTepUaIbHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JTIMHEWHAs! CKOPOCTb.
[Tepuon u yactota obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenue yckopeHusi CBOOOHOTO MaJICHHUS.

Hamnpagiienne cKopocTy Ipu ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, HTPOUJICHHBIMU TEJIOM 34
MIOCIICIOBATEILHBIC PABHBIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKEeHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuninun cynepno3unuu cuil. Bropoi 3akon HeroTona aiis
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoibxeHus1, kauenusi). Cuna tpenusi. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHus.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkon HeroToHa.

N3mepenne cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOAbEME U TIAJICHUN.

CpaBHEeHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamophsie pabomol

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne ycCiaoBHM pPABHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvt coxpaneHus é mexanuxe

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTruBHOE IBUXKEHUE.

PabGora cuipl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPIUsA YIIPYro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIMU3HM MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3BMEHEHHEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTHUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWYECKOW DHEPTuu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosekyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysus. Xapakrep IBUKEHUS U
B3aMOJECUCTBUSA 4YacTULl BemecTBa. Moaenu CTpOeHHUsl ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

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



Mopgens uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKeHHMs dactul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHHEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHECHUI.

OnbeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAsT 3HEpPruss TEPMOJAMHAMHUYECKOU
CUCTEMBI U crIoco0bI €€ n3meHenus. KonmnuectBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoM mporiecce. I[lepBhiii 3aKOH TEPMOJAMHAMHKHU.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuki. HeoOpatuMocTh IPOLIECCOB B IPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEMCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nericTBus TemioBod MmammmHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNENUCTBUS. DKOJIOTMUYECKUE MPOOJIeMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOIUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphbl) Tela Py TeIuionepeaye.

OneIT N0 a1MabaTHOMY PAaCIIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaiibel. CoBpemMeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenue npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHuns BIaXKHOCTH.

HabGmronenue HarpeBaHus U MJIaBJIeHUST KPUCTAUIMUECKOTO BEIIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepenre 0THOCUTELHON BIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3apsa. J[Ba BUia 3JEKTPUUYECKUX 3apsI0B.
[IpoBOIHUKM,  JHMAJIEKTPUKHM M TOJYNPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOrO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUH 3apsia.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  [IpuHuummn



CYyNEepHO3ULIMU 3IEKTPUUECKUX Mojied. JInHuM HanpssKEHHOCTH AIEKTPUUYECKOTO
OJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HOCTh MOTEHIIUATIOB.
[IpOBOOHUKN W [UAJIEKTPUKHA B DJIEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

DNEeKTPUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsxenue. 3akon OMa 114 y4acTKa LEeMu.

DNEeKTPUYECKOE COMPOTUBICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COCITMHEHUE TTPOBOITHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i1 OJTHOM (3aMKHYTOM) AJIeKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEeKTpUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

ONeKTpUYeCKuid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEKTPONUTUYECKAs TUCCOLUALUA. DIEKTPOIIN3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOATENbHBI M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTbD IUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexnpeaMeTHbIe CBI3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 kiacce ocyIIecTBIsIETCS C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbId (akT, runores3a, Qu3nmyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
IIEKTPUYECKHUE SIBJICHUS B XKUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJIMTUYECKAs  JIMCCOLMALMA,
rajJbBAHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeidb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpPHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuOopBbI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cynepro3uIny MarHUTHBIX TIOJIEH.
Jluvann MarHuTHOW WHAYyKOMM. KapTuHa JNMHUNA MAarHUTHOM HWHIAYKUHUM I1OJIS
IIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHMH
MarHUTHOTO TOJI JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUXKEHNE 3apsSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHne ANEKTpPOMArHUTHOM HMHAYKHUU. [lOTOK BEKTOpa MarHUTHOU
WHAYKOUU. OJEKTPOABIDKYLIas Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu @apazes.

BuxpeBoe »ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
MPOBOJHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBIGHME CAMOMHIYKUHMH. OJIEKTPOABMXKYILNAsS CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckue yCTpoWcTBA M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, BJEKTPOMATrHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMYA MarHUTHOTO MOJIA.

B3anmoseiicTBue JBYX NIPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI 3JIEKTPOJIUTA.

SIBNIeHHE >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBYS NOCTOSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenrHast cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJI€OaHMU.
["apmonunyeckue konebanus. [lepuon, vacrora, amrumtyaa u ¢asza KosieOaHUI.
[IpyXVHHBIN MasTHUK. MaremMaTu4eCKUl MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHne sHepruu Npu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHUYECKUMU W
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennpli TOK. CHHYCOMAAQJIBbHBIM NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasTHHK).



Habnronenue 3aryxarommx KojieOaHnui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHU.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOieOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU U MAacChl Ipy3a.

HccnenoBanue MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNIHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHa BOJIHBL. llomepeuHble W MPOJOJIBbHBIE BOJHBI.
HnTepdepentms u qudpakius MEXaHUYECKUX BOJIH.

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

DNIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaX€HUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdeperus. CKOpoCTh 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBA3U U TeNeBUACHUS. Panqnonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE€30HAHC.

Habmonenue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJIeOaHMIA.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETOMIICHUE,
noJisipu3anus, 1udpaxius, HHTepepeHIIUs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHHOE pacIpoCTpaHEHUE CBETAa B
ogHOpoaHOU cpexe. JIyu ceera. ToueuHbl HICTOUHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxkeHui B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa IMOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CrioxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparoniyie 1 paccerBarolye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
U omnTHYecKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromuX JuH3ax. DopMyia TOHKOU JIMH3bI. Y BEIMYEHUE, JaBAEMOE JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpakuus cBera. [udpakuroHHas peméTka. YcCIoBUE HaOIIOIEHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaT, MHKPOCKOIN, TEJIECKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpruodOpHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Mozenb CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu Mukpockona, TeJIeCKona.

Hab6mronenune natepdepeHIny cBeTa.

Hab6mronenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[TomydyeHue cnexTpa ¢ MOMOIIbIO JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

W3mepeHne nokazareis NpesioMJIEHNs CTEKIA.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
[ 'paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPIHs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €T0 YACTOTOM. JHEPTHUS
U UMIyJbe (pOoTOHA.

OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotorpdexra. YpaBuenue DiHmTeitHa 11t poTodpdexra. «KpacHas rpaHuna»
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
(dboTomaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Llemoncmpayuu

®oTo3(dQheKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoToa(deKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapnas moxpens aroma. Iloctymatel bopa. M3nmyueHne u moryiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/A.

BousiHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Monens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

HabGnrogenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paguoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usnydeHus.  BrnusiHue
PaZOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacnaa. ['amma-
U3JIydeHre. 3aKOH paJlOaKTUBHOIO pacaia.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Macchl sapa.

Snepnbie peakunu. [lenenue u cuHTE3 AEP.

SAnepuwiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

®dynaameHTanbHbIe B3auMoecTBUs. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETp, KaMepa
Buinbcona, siaepHbIit peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBHI ACTPOHOMHUM U ACTPOPUIMKH

DOtanbl pa3BUTHUS aCTpOoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3Bé&nHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBHOKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3/IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JluarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOKACHUU U 3Bodtounu CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Mamaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacmrabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUIN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEBEpHOIro MOJyIIapys U IPKUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01maromiee MOBTOPEHUE

Ponr ¢u3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
ACTPOHOMHU B COBPEMEHHOW HAyYHOUH KapTHHE MHPa, poJib (U3HUUYECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBbIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (pakT, rumoTesa, (pusmyeckas BeTUUYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbHl M MX MPOEKIHWHU HA OCU KOOPIWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM MpHUpoOJE, KoJjieOaTelbHbIC
JIBVKECHUS B )KUBOW MPUPOJIE, ONITUUECKUE SABIICHUSA B )KUBOW MPUPOIE, NEHUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUIECKON PEeETKH, CIEKTPATIBHBIN aHAJHN3.



l'eocpaghus: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNUE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroUuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIMUTATENBHOUN AESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKM 00YyYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEJIBHOCTh B HMHTEpPECax Tpa)aaHCKOTro
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMSA S

c(OpPMHPOBAHHOCTh POCCUUCKOM IPaXkTaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA,

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
MpUCYIEro (PU3nYecKoi HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3luyHbIM cdepaMm mpodeccroHaTbHON NeATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKON M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSXKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTDh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJI0OAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMPEHUE OIbITAa JEATEIbHOCTH SKOJIOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 (PUBHKE;

7) IEeHHOCTH HAYYHOI0 MIO3HAHHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4eHUs! (PU3HKHU OCYIIECTBIISITh MPOEKTHYIO U UCCIEA0BATENBCKYIO €SI TEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEIAMETHBIE PE3YJIBTATBI

Ilo3HaBare/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble ornueckue aeiicTBUA:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEATeIIbHOCTH, 33JaBaTh MapaMETPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MNPOTUBOPEUYUST B  paccMaTpUBaEMbIX
bu3NYeCcKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB
1EJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JAEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH padOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIeM.
Ba3oBbIe uccieaoBarebCcKHe AeiicTBUA:
BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIFOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4€OHO-HCCIEA0BATEIBCKON U MPOEKTHON AESITENbHOCTH
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTAliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPHU CO3/IaHUH YYE€OHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ pelleHUs, HaXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (HU3MKEe B MPAKTHYECKYI0 001acThb
AKU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora c nndopmanmueii:

BJIa/IETh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEp)KaHUs U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (opm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIBb30BaTh  CcpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OpPMAIIMOHHOU
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAECpXKaHUS B pa3IMYHbIX (opMarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJbHbIE YueOHbIe 1elCTBUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(MJIUKTHBIX CHTyalldd W CMSATYaTh
KOH(JIUKTHI;



pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboThI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM 0OIIMX
WHTEPECOB M BO3MOKHOCTEH KaXKJOTO YieHA KOJUICKTHBRA,;

NpUHUMATh TEIA  COBMECTHOM  JEATEIBHOCTH, OpPTaHW30BHIBATH U
KOOPJAMHHUPOBATh JIEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacnpenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh pE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHWBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yUaCTHUKA KOMAH/IbI B OOTITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE TMPOEKTHI, OIICHMBATh HWJEU C TIO3UIUA HOBH3HHI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYCCKOE IIOBEACHUE B Pa3IUIHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO W BOOOpaKeHNE, OBITh MHUITHATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBCHHEIC 3aJ1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTECHUI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPHUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
pelLIeHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO IMPUHUMATH PEIICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTUX TMPH aHAIW3€ pPe3yJIbTaTOB
NeSITEIIbHOCTH;

PUHUMATH CeOsl, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pe3ylIbhbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce moCcTmKeHUS THYHOCTHBIX Pe3yIbTaTOB OCBOCHUS IIPOTPAMMBI IO
dbusuke IS YpOBHA CcpeaHero oOmero oOpa3oBaHUA Yy  00YyYaroIIMXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSs, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HAMPABIICHUS Pa3BUTHSI COOCTBEHHON AMOIIMOHAIILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

caMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HMOIMOHAIIEHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBAaTH €ro TMPH OCYIIECTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

INPEJIMETHBIE PE3YJIBTATBI

K konIy o0yuenus B 10 kjacce mpeMeTHbIC pe3yJbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TPAKTHYECKOM JICSITEIIbHOCTH JIIOJICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOJIEIICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TEIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsil IPU PeIIeHNH (PU3NUECKUX 3a/1ay;

pacrio3HaBaTh (pU3HYECKUE SBICHUS (IIPOIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



AIEKTPOAUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEWNHOE JIBUKEHHE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHUE MO OKPYKHOCTH, UHEPIIMS, B3aUMOJICUCTBUE
ten, nuddy3us, OpOyHOBCKOE IBWIKEHUE, CTPOCHUE JKHIKOCTCH W TBEPABIX TEl,
U3MEeHeHHe o0bhEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIAPEHHUE, KOHJCHCALMS, IUIABJIICHUE, KPUCTAJLIM3AlUs, KUIICHHE, BIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXKY IMapaMeTpaMH COCTOSHUS Ta3a B U30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMO/ICHCTBHUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3UYECKUE BEITUYUHBI:
KOOpAMHATa, NyTh, NEPEMELIECHUE, CKOPOCThb, YCKOPEHHE, Macca Tejia, CHuia,
MMIYJIC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JIaHHYIO (DU3UYECKYIO BEIHYHUHY C JPYTUMHU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCNONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYECKAsl DHEPIrusl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAApATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUJIOTHI, BHYTPEHHSs JHEprusi, pabora rasa,
KO3(PGUIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPAaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yEeMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUUNHAM;

ONMCBHIBAaTh U3YUYEHHBIE JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTECHIUAN, Pa3HOCTh MOTECHIMAJIOB;
IpU ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOJIb3yEeMbIX
BEIIMYMH, MX OOO3HAYCHMS] W €IUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U TIPUHIIMUIIBL: 3aKOH BceMupHOro tsarotenus, I, I1 u III 3akons HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
NPUHLNN CYNEPHO3ULUA CHUJ, TPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUECKYIO TEOPUIO CTPOEHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOTIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BHIPAKEHUE W yCIIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIINH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH,

BBINIOJIHATh OKCIIEPUMEHTHI 10 HCCIIENOBaHUIO (PU3NYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmyrpoBaTh nmpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000pYAOBaHUS, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYUIECTBIISAThH MPAMbIE U KOCBEHHBbIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAYy  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKcHpoBaTh pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
Ta0IHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCICAOBAHUN B
paMKax ydeOHOTO »JKCIIEpUMEHTa, Y4e€OHO-HCCIEOBATENbCKOM W IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THhlEe 3aJaud C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1auu
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (DOPMYIIHI,
HEOOXOJUMbIe ISl €€ pelleHusi, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOT'0 3HaueHus (PU3NUECKOIN BEJINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOMl Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH W
(bu3nYeCKue SABIICHUS,

UCIIOJIb30BaTh MTPH pELIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POpPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIAPHOM MHGOpMALMK, MOJTYYEHHOU W3 pPa3IUYHbIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYYAEMYIO HH(OPMAIHIO;

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

UCITIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU TS
oOecrieueHus OE30MAaCHOCTH TpU OOpaleHuu ¢ TpuOOpaMu M TEXHUUYECKUMH
yCTpOMCTBaMH, JJIsl COXPAaHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTath B TPYyNIE C BBHIMOJHEHUEM PAa3IUYHBIX CONUAIBHBIX POJICH,
IJIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pPaCHpenemsiTh OOS3aHHOCTH U
IJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb M MecTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU JEATEIBHOCTU JIIOJIEH, IEIOCTHOCTh U E€IMHCTBO
bu3nYecKoi KapTUHBI MUDA;

YUYUTHIBATh TPAHMIBI TPUMEHEHUS M3YUYCHHBIX (U3UYECKUX MOJCINCH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacro3HaBaTh (pU3MYECKUE SIBICHUS (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB JIEKTPOJMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUWs, JEHCTBUE MArHUTHOTO TIOJS HA
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpPAaHEHUE CBETa, OTPaXKEHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3phext (poTorddeKT), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaIOaKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPA3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCTIOJB3YSd (U3UYECKUE BEITMYMHBIL:
AIEKTPUYECKUIN 3apsijl, CHJIa TOKa, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTYIIIKW, DHEPrUs HJIEKTPUYECKOT0 M MArHUTHOTO TMOJied, MEepHoJ, M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij U Cuia TOoKa B TPOIEecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CHUJIa JIMH3bI, MPU OINMUCAHUM NPABUIBHO TPAKTOBATH (PU3MUECKUN
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
(b opMyIIBI, CBSI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUHHY C IPYTUMH BETUUUMHAMY,

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nYecKkue BEIMYMHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMMYJbC (OTOHA, MEPHUO]T TIOJIypacaga, SHEPrus CBI3U



ATOMHBIX SIZIEp, TPUA ONMUCAHWU TPABWIBHO TPAKTOBATh (DU3UYECKUNA CMBICIT
UCIIOJB3YEMbIX BEJIMYUH, UX OOO3HAYCHUS M EIUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATENILHOTO U MapajieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa mia pororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUSI MMIYJIbCA, 3aKOH COXPAHCHHS
AIIEKTPUUECKOrO 3apsAJ]ia, 3aKOH COXPAHEHMs] MAacCOBOI'O 4YMCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIECNATh HAIIPABIICHUE BEKTOPA MHIAYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OIHCHIBATH H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: TpPU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, POBOJAUTH OMBIT U OPMYIHUPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCO0 W3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
WU3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYy4YEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYHMH B BUAE TaOJIUL U TpapuKOB,
JIeJIaTh BBIBO/IBI TIO pe3yJibTaTaM UCCIIEOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIbCKON U TPOCKTHOU
JEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M J1AOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3MUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOoaUMbIEe I €€ PEIIeHHs, TPOBOJUTh PACUYEThl M OIEHUBATH PEATbHOCTH
MOJTYYE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBI;



pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU pELIEHNH YUeOHBIX 3a/1a4 COBPEMEHHBIE UH(POPMAIIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMsI, MHTEPIIPETALIMM U NIPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HMH(MOPMALMH, IOJIYYEHHOW W3 pa3InYHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSICHATh MPUHLMIIBI JEHCTBUS MAallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MaCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpAa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (U3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieyeHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pPaboOTy TPyHNbl, PAaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE pacCMATPUBAEMOM MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIie
Ne ni/m P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 bubmmorexa [OK
' ARLHAYT https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuremaritica . https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Auaiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.rw/Tf4 172
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' Teopuu https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30Bble IEPEXOBI

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Pazgea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
4.1 ICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN neKTpUdecKuid TOK. Toku B 12 bubnmoreka [JOK
' pPA3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne /i P Konrpoubusie IIpakTuueckue (witpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOINHAMUKA
1 MarunuTtHoe nojie. DIeKTpOMarHuTHas 1 1 3 bubnuorexa [JOK
' AHIYKLAS https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJe0anus https://m.edsoo.ru/7f41c97c
’9 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 | bubnnorexka [JOK
' BOJTHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubmuorexa [JOK
OTHOCUTEJIBHOCTU https://m.edsoo.ru/7f41c97¢c
Hroro o pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKH 6 bubmoreia HOK

https://m.edsoo.ru/7f41c97¢c
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4.2 Ctpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngg;;fg;gﬁ%fﬂcgh
Wroro no pazneny 7
Paznea 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 I]?;ISSJ:I/P/IIT:;;(E.IS/I;M@R
Hroro no pazaeny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kourpoabsuble IIpakTuyeckue p
n/n Bcero u3yuyeHusi oOpa3oBaTelibHbIE
padoThI padoThI
pecypchl
®du3nka — HayKa O PUPOJIE.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/IH 1 bubmorexa HOK
i A https://m.edsoo.ru/ff0c32e2
OKPYKAaroIEero MUpa
Ponb u mecTo ¢usuku B

) (GhOopMHPOBaHUH COBPEMEHHOM | bubnnorexa [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JII0IeH
MexaHudeckoe JBUXEHUE.

3 OTHOCHUTEILHOCTh MEXaHUUECKOTO | bubmnoreka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE ITPSAMONIMHETHOE | bubmmnoreka HOK
JBUXECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIUHEIHOE 1 bubmuorexa [IOK
JBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majzieHune. Y CKopeHue | bubnmnoreka [JOK
CcBOOOJHOTO MaJECHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBM>KeHue MaTeprualibHOM TOYKH IO 1 brbmorexa OK

P https://m.edsoo.ru/ffO0c3ada
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

[IprHIHAII OTHOCUTENBHOCTH

Kunernueckas sneprus

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmmorexa [IOK
’ pHv https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. Ilpunnun
9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [IOK
yHep + 2Top . https://m.edsoo.ru/ff0c3be8
Hbrorona asis MarepuanbHON TOUKH

10 Tpetuii 3akon HeroToHa niis bubnnorexa [JOK
MaTepUaJIbHBIX TOYEK https://m.edsoo.ru/ffO0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cumna

11 TspkecTu. [lepBas kocMuyeckast bubmorexa [IOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koapdunuent

13 TpeHust. Cuiia COpOTUBIICHUS PU bubmuoreka [IOK
JBW)KCHUHU Tela B :KUIAKOCTH HUJIH https://m.edsoo.ru/ffOc3f76
rase
[locTynarenbHOE U BpalareibHOE

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO bubnnoreka [JOK
tesa. MoMeHT cuiibl. [liieuo cuisl. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBECHS TBEPOTO TeIa
HNMnynsc MaTepuanbHOU TOYKH,

s CHUCTEMBbI MaTepUAIIbHBIX TOYEK. bubnmoreka [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHME

16 PaboTa 1 MOIIIHOCTH CHJIBL. but6mmorekxa [IOK

https://m.edsoo.ru/ff0c4502
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MaTepuaibHOW Touku. Teopema 00
MU3MEHEHHH KUHETHYECKON SHEpruu

17

[TorennmansHas 3HEPrHUsl.
[ToreHunanpHas 3HEPIUs yupyro
ne(pOpMHUPOBAHHON MPY>KUHBL.
ITorennmanesHas 3HEPrUs TN
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffO0c461a

18

IToreHnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOU SHEPruu

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

19

JlaGopaTtopHast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHNUECKOH
SHEPIuH TeJjla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

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

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE ABUKEHUE.
Anddysus

XapakTtep JBUKEHUS U
B3aMOJCHCTBHUS YaCTHII BEIISCTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEN
1 TBEPJIBIX TEIl

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc2



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

23

Macca monekyn. Konuuectso
BemlectBa. [locrossuHas ABoraapo

24

25

26

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Ienascus

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CcpeHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knanelipona

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubnunoreka LIOK
https://m.edsoo.ru/ffOc511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGopaTopHnas pabota
«Hccnenosanue 3aBUCUMOCTH
MEX]Ty ITapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3ay

I/I30Hp0ueccm B UACAJIbBHOM ra3c u
nx I‘pa(bPI‘-ICCKOG MNpEACTaBJICHUC

BryTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
croco0On! €€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrUsi OJHOATOMHOI'O UJEATBHOTO
rasa

Bungsr TCIIonepcaaIn

VY nenbHas TEIUI0OEMKOCTE BENIECTBA.
KonuuecTBo TemioTs! npu

bubnmorexa LIOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36
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Terutonepenave. AanadbaTHbIi
nporiecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bu6nmmoreka [IOK

33
€ro IIpUMEHEHUE K U30IIpolieccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoii 3akoH bubmmorexa [JOK

prposte. BTop https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU

35 [Tpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIJIOBOM MAalllUHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KI1J{

37 DKOJOTUYECKHe MPoOIeMbl
TEIUIOPHEPTETHKU
O6o06maromuil ypok

38 <<M0J'II:K HI;I HaS}I’p ¢buszuka. OCHOBBI bubmorexa HOK

yUp ' https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKI
KonTponbHas pabora no teme
39 «MonekymnsipHas ¢puzuka. OCHOBBI brbmmorexa [IOK
YA ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuorteka [IOK
Ucnapenue n kunenune https://m.edsoo.ru/ffO0c63b6
AOCOmIOTHAS U OTHOCHUTEIbHAS

41 BJIAKHOCTH BO3/1yXa. HachleHHbIi Bubnmorexa [IOK

Ayxa. HAchIl https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
aMmopdHbIe Tena. AHU30TPOITHS
N bubnuotexa [JOK
42 CBOMCTB KpHUcCTaIoB. JKujakue

Kkpuctayisl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c65f0
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[laBnenue u KpUCTaIM3ALIMSL.

bubnunoreka LIOK

43 Ve e € .
ACTIBHAA TCIIOTE TIABICHIA https://m.edsoo.ru/ff0c6708
CyOnumarus
bubnunorexa LIOK
44 YpaBHEeHHE TEIUIOBOrO OaaHca
p https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tei. INeKTPUIECKUn
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [IOK
PAL. A p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOAHMKH, TUIIEKTPUKH U
46 H(I))JI OBOIHUKU 3a1f(r))H bubnnorexa [IOK
yip a ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs IEKTPUUYECKOTO 3apsia
BzaumopeiictBue 3aps10B. 3aKOH
47 Kymnona. ToueyHnIl di1eKTpUdeCKUi bubnnorexa [IOK
y ’ p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
43 nosist. [IpuHnun cynepnosunyu bubmuoreka [IOK
JJIEKTPUYECKUX T0JIeH. JInHKn https://m.edsoo.ru/ffOc6df2
HAPSKEHHOCTH
PaGora cui 31eKTpoCcTaTHuecKoro
49 nois. Ilorennuan. PasHocTh bubmmorexa OK
‘ tat. https://m.edsoo.ru/ff0c600
IIOTEHIINAIOB
ITpOBOIHUKH U OUDIEKTPUKU B
50 3J1peKT OCTaTHYECKOM nolle bubnmorexa LOK
p ' hitps://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
b K
51 Onektpoémkoctb. Konnmencarop nommorexa [O

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPrus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

JlabopaTtopHast pabota "HU3mepenue
AIIEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMn NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO
anmapara, CTpyWHOTO TIPUHTEpA.
DIIeKTpOCTaTUYECKas 3allIHTa.
3a3eMileHHE AIEKTPONpUOOpPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymecTtBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon OMa 1ist
ydacTka Ienu

[TocnenoBarenpHOE, MapaiedIbHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGoparopHas
paborta «3yueHue cMenanHoro
COCTMHEHUS PE3UCTOPOB)»

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akoH OMa 1J1s TOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtounnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

0.5

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DnEeKTpOHHask IPOBOAUMOCTD
TBEPABIX METAJIIOB. 3aBUCUMOCTD



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONPOTHUBIICHUS METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKUM TOK B BaKyyMe.

60 .
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBoiHUKH, UX COOCTBEHHAs

61 Y MIPUMECHAs MPOBOJIUMOCTb. bubnmnoreka HOK
CaoiicTBa p—n-nepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoaHKUKOBBIE TPUOOPHI
DIIEKTPUUYECKUI TOK B pacTBOpax 1

& paciuiaBax 3JE€KTPOJIMTOB. bubmmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ffO0c82ba
DIIEKTPONIU3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CamocTosTenbHbIN 1 bubmuorexa [IOK
HECaMOCTOSTEIIbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DnexTpuueckue npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE bubnmnoreka HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH

65 O06o0maromuii ypok bubnuotexa [JOK
«NEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTpomnpHas pabota mo Teme
«nekTpocratuka. [locTosiHHBIN

66 AJIEKTPUYECKUN TOK. TOKH B bubnmnoreka [JOK

pasnmuuHbIX cpenax» /Beepoccutickas
MpoBepoYHas paboTa npu
NPOBEICHUH Ha OyMa)KHOM HOCHUTENE

https://m.edsoo.ru/ff0c8a8a



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

67 PesepsHblil ypok. KonTponbHast | Bubmuoteka [JOK
pabora 1o Teme "DIeKTpouHaMHUKa" https://m.edsoo.ru/ff0c8c56
PesepBublii ypok. O6o0maromuit bubnuoreka [JOK

68 1
ypok 1o reMam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
(]
JI:;-H Tewa ypoka Bcero Konrpoabueie — Ipaxrueckue fl[:yT‘?eHI/lﬂ :)Igl?a[;zil;feﬂbﬂble
padoThI padoThI pecypen
ITocTOsIHHBIE MATHUTHI U X

| B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. | bu6mmoreka [JOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIWU
MarnuTtHO€e 1oJie TPOBOJIHUKA C

) TokOM. OnbIT DpcTena. | bubnnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaboparopHas paboTa «3yuenue

3 MaFHI{I)THOf")O noiﬂ KaTymKI/Iy: 1 1 bubmmorexa [OK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME€ MArHUTHOTO TOJIST HA
NPOBOAHMK ¢ ToKkoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa | | bubnnoreka [JOK
«HccnenoBanue nencTBUs https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TIOJIST HA

5 JBIKYILYIOCS 3apsSKECHHYIO | bubnnoreka [HJOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DJIEKTPOMAarHuTHasE UHIYKIUSI. |

IToTok BEKTOpa MarHUTHOMN



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

unaykuu. J/1C unaykuun. 3akoH
AJNIEKTPOMArHUTHON MHTYKIIHH
®dapajes

JlaboparopHas pabota
«HccnenoBanue SBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubmuorexa [JOK
https://m.edsoo.ru/ffOcal5S0

NHnykTuBHOCTS. SIBIICHUE
camounaykiuu. J/1C
CaMOMHIYKIUHU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE I0JIe

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

TexHuueckue ycTpocTBa U UX
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AIIEKTPOMAarHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
3JIEMEHTApHbBIX YaCTHII,
UHIYKI[MOHHAs 1eYb

10

11

12

O6o0matomuii ypok «MarautHoe
noJie. DJIeKTpOMarHuTHas
AHIYKLIHASD)

KonTpomnpHas pabota mo Teme
«MaruuTHOE 10JI€e.
SHGKTpOMaFHI/ITHa?I HUHAYKOUA

CBOOOIHBIE MEXaHIYECKHE
konebanus. 'apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

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

bubmuoreka [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
neproia MajbiX KojiebaHui rpys3a Ha
HHUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenbHbIit KOHTYP.
CB0OOTHBIE IIEKTPOMAarHUTHBIC
KOJICOaHUsI B HICaTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHHYCCKUMU U
3JICKTPOMAarHuTHBIMH KOJICOaHUSIMHA

®opmyna Tomcona. 3akoH

COXpPAaHCHUA SHEPTHUU B NACAIIbHOM
KoJIe0aTeIbHOM KOHTYpC

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BolHyXI€HHBIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

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

17

[IepeMeHHBIH TOK.
CunyconaaibHbIN TEPEMEHHBIN TOK.
MomHOCTh IEPEMEHHOI0 TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HANIPSKEHUS

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

18

Tpancdopmarop. [IpoussoscTso,
nepegava u norpedieHue
AIEKTPUYECKON SHEPIUU

19

YCTpolcTBO M TPaKTHYECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc324



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, rCHEpaTopa NICpEeMCHHOT 0O
TOKa, JIMHAIT SJICKTpoOIICpeaad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOCTBE NIEKTPOIHEPIUU.

20 Kynberypa ncnons3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU
MexaHuueckne BOJIHbI, YCIIOBUS

acrpoctpaneHnus. [lepuon.
21 IéKOPPOCprpaCHpOCTpaI:IeHI/IH u bubmmorexa LOK
https://m.edsoo.ru/ffOcca54

JUTMHa BOJIHBL. 1lonepeunsie n
MIPOJI0JIbHBIE BOJIHBI

2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnnoreka [JOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
ONEKTPOMAarHUTHBIE BOJIHBL, UX

23 cBoiicTBa U ckopocTs. [Ikana bubmmorexa LOK

https://m.edsoo.ru/ffOccfe0

JJIEKTPOMAarHUTHBIX BOJIH
[TpyHLIMIIBI pagUOCBA3HU U

24 TeneBuacHus. Pa3zButue cpencts
cBs3u. Pagnonoxanus

)5 KonTponbhas pabota «Konebanus u bubnnoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIpOCTPaHEHHE

26 CBETa B OJHOPOJHOU Cpejie. bubnmoreka [JOK

Todeunslii ICTOYHUK 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

OtpaxeHue cBeTa. 3aKOHbI

bubmuoreka [JOK

27 OTPDAEHHA CfeTa' Hoctpoetne https://m.edsoo.ru/ffOcd4e0
M300paKeHHI B IJIOCKOM 3epKajie
[Ipenomiuenue ceera. IlonHoe

)3 BHYTPEHHEE OTPa’KEHUE. bubmumoreka [IOK
IIpenenbHbli yro noJHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKeHUS

29 JlabopaTtopHas paborta «M3mepenue bubnnoreka [JOK
[oKa3areist IPeJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
JIunsel. [TocTpoenune n3o0pakeHui

30 B TuH3e. PopMyra TOHKOW JIMH3BIL. bubmmorexa [IOK

https://m.edsoo.ru/ffOcddle

VBenuueHue JT1H3bI
JlaGopaTtopHnas pabota

31 «HccnenoBanue CBOMCTB
n300pa’keHHi B JIMH3AX»
Hucnepcus cBeta. Cll0)KHBIN COCTaB

37 6enoro csera. L{Bet. JJabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»

13 UnTepdepenmus crera. Audpakuus bubnuorexa [IOK
cBeta. JludpakunoHnHas pemeTka https://m.edsoo.ru/ff0ced22

34 [TonepeyHoCTh CBETOBBIX BOJIH. bubnuorexa [IOK
Ilomapuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue MpuOOPHI U yCTPOHUCTBA

35 U YCJIOBHS UX 0€3011acHOTO
IPUMEHEHHUS

36 ['panunbl TPpUMEHUMOCTH bubnnorexka [HOK

KJIACCHYECKOU MEXaHUKH.

https://m.edsoo.ru/ffOcf862



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

[TocTynaTel cnenuanbHON TEOpUU

OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE bubmmorexa [TOK
AHOBP ' 8 https://m.edsoo.ru/ffOcfad2
BPEMEHU U COKPAIICHHUE JITTUHBI
DHeprus U UMITYJIbC

18 pEeNSATUBUCTCKOM yacTulbl. CBs3b bubnnoreka [JOK
MAacChl C SHEPIUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbhas pabota «OnTuka.

39 OCHOBBI CrIElIMAIBHON TEOPUHU bubmorexa HOK

B P https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEJIbHOCTH»

40 ®oronsl. Popmyiia I1nanka. bubnnorexa [JOK
DHeprus U uMNyibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE Eu6 IIOK

nonnoTeKa

41 oroaddekra. OnbiTer A. T'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHHE

42 3I>'IHHITe§Ha n(g(bq)oroaq)(;@)ema bubmmorexa LIOK

8 l https://m.edsoo.ru/ff0d01 5e
«Kpachnas rpanuna» potoapdexra
HaBnenue cera. OnwiTh [1. H.
43 Jlebenera. Xumuueckoe JeiicTBHE bubmmorexa [TOK
slena. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHUE!

dboToreMeHT, POTONATUHK,
CoJTHEYHas OaTapesi, CBETOUO/T



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 3agau 1mo remMe «JIeMEHTHI

bubmuorexa [JOK

45 KBaHTOBOU OITUKH https://m.edsoo.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pesepdopna o paccesauro o- bubmmoreia LIOK

https://m.edsoo.ru/ff0d091a
yactull. [[nanerapuas moaens atoma
bu6mmoreka [IOK

41 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u noruoiieHue GOTOHOB

43 IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnuorexa [IOK
YPOBHS SHEPTUH Ha Apyroi. Bubl https://m.edsoo.ru/ffOdOafa
CIIEKTPOB
BomnHoBble cBoiicTBa yacTull. BosHbl

49 ne bpoia. KopnyckynsipHo- bubnnoreka [JOK
BOJTHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JTyYCHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnnoreka [JOK
OIIPENIEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIuOaKTUBHOTO U3ITyUCHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3nydeHus. BausHue
PaAMOAKTUBHOCTHU Ha KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

5 W3otonsl. Anbga-pacna. bubnnoreka [HJOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['amma-usiydenue

53 DOHeprus CBsSI3U HYKJIOHOB B SITPE. bubnnoreka [JOK

S nepHble peakuuu. A nepHbli

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

peakTop. [Ipobraembl, IEpCIEKTUBHI,
9KOJIOTMYECKUE ACTICKThI SCPHOM
SHEPreTHKH

54

55

56

DneMeHTapHble YacTullbl. OTKPBITHE
o3uTpoHa. MeTOo bl HAOIIOICHUS U
PErUCTpaLUU SJIEMEHTAPHBIX

yactull. Kpyrislii cron 1
«DyH1aMeHTaIbHbIE

B3auMoercTBusA. EnnHCTBO

(U3UYECKON KapTUHBI MHPaY

3T3,HI>I paBBI/ITI/Iﬂ aCTPOHOMI/II/I.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HA4YCHHE aCTPOHOMHH. Buj
3B&3HOTO Heba. Co3Be3 s, IpKue
3BE3/b], INIAHETHI, UX BUJIMMOE
nBrxenre. CojIHEYHasI cucTeMa

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3

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

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IBI TTIABHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
cTpoenue 3BE311. COBpeMeHHBIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sposmrony CoHIIA U 3BE3]

58

Muneunsiii [1yte — Hama
["anaktuka. [lonoxxeHue u nBUKEHNE
Connua B Nanaktuke. ["anakTuku.
YEpHble AbIPHI B s1pax rajJakTHK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0eranue rajiakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3ITy4YeHHE.
MeraranakTuka

60

Hepemennsie npo6iaembl
ACTPOHOMHH

61

62

63

64

65

66

KonTponbhas pabota «1eMEeHThI
ACTPOHOMHUU U aCTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIIMAJIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJIoBeKa

O6o6maromuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

Ob6o6maromuit ypok. Posib
¢du3nueckoil Teopun B
(bopMHpOBaHUY MPEICTABICHUI O
¢u3nueckoil kapTHHE MHUpa

O6o06matromuii ypok. Mecto
(bu3UYECKOI KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTaBICHUN O IPUPOJIC
Pe3epBHbIil ypok. MarHutHoe mnoJe.
DNEeKTpOMarHuTHasE UHIYKIUS




PesepBubliit ypok. Ontuka. OCHOBBI

67 ClielIMaIbHON TEOPUH 1
OTHOCHUTEIIbHOCTH
Pesepnbriii ypok. KBantoBas ¢usuka.
bubmuorexa [JOK
68 DNEeMEHTHI aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

e ®usuka, 10 xknacc/ Makumes I'.41., byxosues b.b., Corckuit H.H. mox
penakiuerr  IlapdenteeBori  H.A.,  AxknuoHepHoe  00IIeCTBO
«3narenbctBo «IIpocBerieHue»

e O®uzmka. 3agaynwmk. 10-11 ki. : mocobue g oOmeo0dpa3oBar.

yupexaenuit / A. I1. PeimkeBuu. OOO "/Ipoda", 2001 ¢ uzmMeHeHusIMU.

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1. VYueOHo-meTommyeckoe mocoOue: @Dusuka. Pabounme mnporpaMmel.
[IpeameTHas nuaus yueoHuKoB cepun «Kimaccuueckuii kype». 10—11 knaccst:
yueb. mocobue mis obmieoOpazoBat. opranuzamnui / A. B. [llaranuna. - M.:
[Ipocenienue, 2020.
2. PeimkeBuu A.Il. ®@usmka. 3amauynuk. 10-11 ki.: mocobue mis obiieoopas.
yupexaenuit/ A.Il. PeimkeBud.- 17-e¢ uza. crepuotun.- M.: Jlpoda, 2013.
3. Mapon A.E. ®usuka 10 xnacc: aumaktudyeckue marepuaisl/ A.E. Mapos,
E.A. Mapon. - 10 -wm3m.; crepeotun —-M.: [poda, 2013.
4. Mapon A.E. Kontponbsnbie pabotsl mo ¢usuke: 10-11 kmacc: kH. s
yuutenst / A.E. Mapon, E.A. Mapon. -- 3 m3a.-- M.: Ilpocsemienue, 2012.
5. TemaTuueckrue KOHTPOJBHBIE U CAMOCTOATENbHbIE padoThl Mo ¢usuke 10

kiacc / O.W.I'pomueBa. — M.: M3znarenbctBo «IK3aMen», 2012 1.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Poccuiickast anekTpoHHas 1mkosna - https://resh.edu.ru/for-pupil

®duzuka.py - KIy0 mns yuutenedl Qusuku, ydammumxcs 7-11 kimaccoB u ux
ponuTenei, yaeOHUKHU, TECThI, 3a]1a41

EKIIOP - unrepaktuBHbI€ 337a4u 110 HUZHKE


https://resh.edu.ru/for-pupil
http://www.fizika.ru/
http://school-collection.edu.ru/catalog/rubr/fb011676-b857-2653-941d-4dbaef589fa5

Knacchas ¢usmuka - ypoku, 3aayu, TOJIOBOJIOMKH, MHOKECTBO OOy4aroIIuX

POJIMKOB, BUKTOPUHBI 1 HAYYHBIC OIIBITHI.


http://class-fizika.ru/

JIuer koHTpOJIA

Jara

eab npoBepku

3amedyanus

Cpok ncnoJiHeHust

IHoanuck

202__

CootBercTBUE [Tonoxxenuto 0
paboueil mporpamme IO Y4EOHBIM
npeaMeram, kKypcam B JIIT MAOY
«CO1I Ne3y, TpeOOBaHUIM
cootBetcTBytonx GI'OC, ®OII
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VYcrpaneHue 3aMeuaHui







