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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOrO0 YypOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM M TpeOOBaHUI K pe3yJbTaTam
OCBOCHHMSI OCHOBHOHM 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHTAHHS H
KOHIIENINK TpernofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
00pa3oBaTeNbHbIE TPOrPAMMBI.

Copnepxanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydarommuxcsa 10—11 kiaccoB npu 00yueHun
ux Qu3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIHHOCTHOTO MOAXO0/A.
[Iporpamma no ¢pusuke coorBeTcTBYET TpedoBanusiM GI'OC COO K maaHupyeMbIM
JMYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyUEHHUsI, a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh pealh3alliil MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYUYHBIMHU yU4E€OHBIMU IIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
1IN U3y4eHUs! (U3UKHU Ha YPOBHE CPEAHEro o0IIero 00pa3oBaHus, JIAHUPYEMbIE
pe3ynbTaTbl  OCBOEHUsI Kypca (HU3UKHU: JIMYHOCTHBIE, METaIlpEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHMSI Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI 10 roJIaM 00yUYEHUS;

e coJiepxkaHue yueOHoro nmpeamera «Pusnka» mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOTo MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUI 00 okpysxkaromiem mupe. HHIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yrouii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHE 3aKOHBI
JeXKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeNelsieT XapakTep U pa3BUTHE
pa3HOO0Opa3HbIX TEXHOJOTHUM B chepe IHEPTreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYeHHUs] HOBBIX MAaTEpPHAJIOB C 33aJlaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(bU3MKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHUPOBAHNE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydJarormuxcsi, B (OpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS MPU BHINIOJHEHUN UMHU YYE€OHBIX UCCIIEIOBAaHUM.

B ocHOBY Kypca pu3uku A4 ypoBHS CpeAHEro 00111ero 00pa3oBaHusi OJI0KEH
pAI UAeH, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOESHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTHUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepua U3 BCEX pa3feioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3nMku
o0ObeMHEH BOKpYr (Qusnyeckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTEpUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpPENoiaraeéT HCIOJIb30BAHHUE
T'YMaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(bU3HUKY C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMH MPOOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypce pu3uku npeamnoiaraeT 3HakOMCTBO
C MIMPOKUM KPYTOM TEXHUUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUU HU3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEJEHHUS DIIEMEHTOB
COJIEp)KaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXKIACHHS
npo6JieM pallMOHAIIBHOTO IPUPOOTIONb30BAHUS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHUsl SABJIAIOTCS (u3nueckue Teopuu ((hopMHpoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O PUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOLIECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yeTcs MpexJie
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jl1st 6a30BOr0 ypOBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPOrpaMMe
no (usuke 0ObEeTWHEHBI B OOIIMUN CIHUCOK YYEHUYECKUX MPAKTHUECKUX PaboT.
Boinenenre B yka3zaHHOM TMepeyHEe JIa0OpaTOPHBIX pabOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKHU, OCYIIECTBIISIETCSl yHaCTHUKaMHU 00pa30BaTeIbHOrO Mpouecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS U OCHalleHus kaOuHera (usuku. Ilpu
3TOM OO0ECleunBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
IIOCTAHOBKY OITBITOB 10 TPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAENSIeTCs PEIIEHUI0 PaCYETHBIX U KaYECTBEHHBIX 3a/1au.
[Tpu >TOM 7151 pacUETHBIX 33124 TPUOPUTETOM SIBJISIOTCA 337a4M C SIBHO 33/IaHHOM
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHSATh HM3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W MHTErpUpPYs 3HAHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3aJaHUs HA
OOBSCHEHHE TPOTEKaHUS (PU3NYECKHX SIBICHUM M MPOILIECCOB B OKPY’KAIOIIEH
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJENU ISl CUTYallMu IPaKTHUKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a3oBbId YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEAMETHOTO
KaOuHeTa (PU3UMKU WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOMHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOTO 1MKiIa. B kaOuHeTe (GU3HKU JOHKHO OBITH HEOOXOAMMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOTpaMMeE I10
bu3HMKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHcTpaliioHHOE  00Opy/I0BaHUE (DOPMUPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJbHOM JOCTATOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEUYNCICHHBIX B MporpaMMe Mo (U3HKE KIIOYEBBIX JEMOHCTpauud s
UCCJIENOBAHMUSI  WM3Yy4YaeMbIX  SIBIEHMW H  MPOILIECCOB, OMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe o0O0OpyJIOBaHHE [JII YUYCHUYECKUX MPAKTHYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEYMBAETCS B pacyéTe
OJHOTO KOMIUIEKTa Ha JBYX oOyuaromuxcs. Temarnueckue KOMIUIEKTHI
1a00paTopHOTO O0OPYAOBAHUS JIOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX M LM(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMU LEJIIMHU U3yYEHHUS PU3UKHU B 001IEM 00pPAa30BAHUU SBIISIFOTCS:

e (opMHpoBaHME HUHTEpeca M CTPEMJICHHMsI OOYYaIOIIMXCS K HaydyHOMY
U3YYEHUIO TPUPOJBI, PAa3BUTHE HMX HHTEJUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TO3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUSI KaK pe3ybTaTa U3yuyeHHUs] OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opmupoBanue yMeHUH OOBSACHATH SIBJICHHUA C MCHOJb30BAHUEM
(bU3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE MpPEACTABICHUN O ponu (U3UKU IS Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrxeHne 3TUX Lened o0ecreyrBaeTCsl pelieHueM CIIeIyoMMX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

e MpUOOpETEHNE CUCTEMBI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKJIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

e (opmMupoBaHMe yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B TMPUPOAEC U IS NPUHATHUA
IIPAKTUYECKUX PELICHUMN B IIOBCEIHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peIIeHHs] pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyecKol Moneblo, 3alad, MOJAPa3yMEBAIOIIUX CaMOCTOATEIHHOE
co3manre GU3MYECKON MOJICIH, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TOHWMaHHUC (UBUYECKUX OCHOB WM TPUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJIOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITETLHOTO TUTAHUPOBAHHS U TPOBEIACHHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETaruu HHGOPMAIIHH,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yIIbTaTa;

e CO3JIaHWEC YCJIOBHH NJIsi Pa3BUTHS YMEHHM MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPUYECKOH JIeATEITHHOCTH.

Ha wusyuenue ¢usuku (6a30BBI YpOBEHb) Ha YPOBHE CPEIHEr0o OOIIEero
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBHIOOD
MpoBeleHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOEHHOCTEN 00yYarOIUXCS.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOTO MIO3HAHUS

®usuka — Hayka o mpupone. Haydynbie MeTOABI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3kcriepuMeHTa v TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (u3HKe.

MonenupoBanue (u3NYECKUX SIBJICHMM M mporeccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢u3uku B (GOPpMUPOBAHUU COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W 1IUGPOBBIE H3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paszpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBMkKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpelnHssE CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHUE MAaTE€pUAJIBHOW TOYKH, MX IMPOEKIWA Ha OCH CHUCTEMBI KOOPJIHHAT.
CroxeHune nepeMeleHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsSMOIMHENHHOEe IBHkeHue. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, IYyTH U IEepeMELICHUS
MaTepUaJIbHONW TOYKH OT BPEMEHU.

CBoOosHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaieHUSI.

KpuBonmHenHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHOM TOYKHU M0 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEMHAs CKOPOCTb.
[Tepuox u yactota obpauenus. LleHTpocTpeMuTeabHOE yCKOPEHHE.

TexHu4ecKue yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JBUKEHUE CHAPSA0B, LIETTHbIE U PEMEHHBIE TIEpEIayuu.

Jlemoncmpayuu

Mopnenp cucTeMbl OTCYETA, WIUTIOCTPALUs KHHEMATHUYECKUX XapaKTEPHUCTHK
JIBUKEHUS.

[Tpeobpa3zoBanue ABMKEHUHN C UCTIONB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tagenue Ten B BO3AyX€E U B pa3pe’KeHHOM IIPOCTPAHCTBE.

HabGniogenue ABMKeHUs Tena, OPOILIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJAeHHUS.

HamnpaBnenue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAEICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMHU, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM TIPU PAaBHOYCKOPEHHOM
JBM)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyenue ABMKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutTenbHOCTH  ['anmmned. IlepBeii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa i
MaTepuaibHON TOUKU. TpeTuii 3akoH HbroTOHA 17151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsbkectd. llepBasg kocMmuueckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuita conpoTUBIIEHUS IPU IBUKEHUU TEJIA B AKUJIKOCTH WIIH Tase.

[TocTynarenbHOE M BpalllaTeIbHOE IBH)KEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CroxeHune CHiL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Jehopmaruu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B IPYKHHE U
pEe3UHOBOM 00paslie, OT uX aedopMaluu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepualibHOM TOYKM (T€da), CUCTEMbl MaTEpUAIbHBIX TOYEK.
WMiynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAHEHWS HMITYJIbCa.
PeaktrnBHOE BMXEHUE.

Pa6ota cuiibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Hepruss MarepuanbHOW TOYkM. Teopema 00 W3MEHEHUH
KMHETHUYECKOU SHEPTHH.

[ToTennmansHas DHEPTHUSL. [ToTeHnmansHas DHEPTHUs yIpyro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIManbHAas! SHEPT U Tea BOJIN3H MOBEPXHOCTH
3emun.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOThI
HEIOTEHIUAIBHBIX CUJI C ”3MEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTHYECKOE INPUMEHEHUE: BOAOMET, KOIED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii skcnepumenm, nabopamopmusie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasATHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogekyasipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BElIECTBA. MOJEIN CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPJBIX TE U 0OBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosinnas ABoraapo.

TemnoBoe paBHoOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPHHM HJCaIbHOrO rasza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpeIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO IBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e ¢ NOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BelecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUIA.

OneIThl 10 TU(PPY3UN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mopens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUSA HWJCANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpATypbl BO3yXa B HEW.

HccenmenoBanre 3aBUCMMOCTH MEXAY apaMETPaAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmoauHamuueckass cucrema. BHYyTpeHHS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  ra3a. Buasl  Temuonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KosnuecTBo TEIIOTH pH TEIIONEPEIAYE.

[lonarue 00 aamabaTHOM mporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumMeHeHue mepBOro 3akOHa TEPMOJMHAMMKHM K u3ompoueccam. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUPO/IE.

TernoBble  MamuHbl.  [IpuHOUMIIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi ’HEPTUM B TEIIOBBIX MamuHax. KosQduiueHT mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumeHT MoJIe3HOTro
JeNCTBUS. DKOJIOTUYECKUE TPOOIEMBbI TEIIOIHEPTETHKHY.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHWE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH SHEPTUH Tejla MPU COBEPIICHWH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI NEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Tejla MpU Terlonepeaaye.

OneIT N0 a1MadaTHOMY PaCUIMPEHUIO BO3AyXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamuwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHneHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPbl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctamioB. JKunakue kpuctamibl. CoBpeMeHHblE MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJabHasl TeroTa miaBienus. Cyonumanus.

YpaBHeHuUe TerIoBoro OagaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHHU MOJYUYCHUS COBPEMEHHBIX MaTEpHUajoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiICTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy NoHWKEHHOM JIaBJICHUHU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanus KpuCTaIoB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMHUKAa
Tema 1. Inekmpocmamuxa
DeKTpu3anus Tei. DISKTPUUECKUi 3apsia. J[Ba BU1a 2JI€KTPUUECKUX 3apsII0B.
[IpoBOIHWKHM,  OUAJIEKTPUKA W TOJAYOPOBOAHUKU. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUUYECKUIT 3apsi.
Onektpuueckoe tnone. Hampsok€HHOCTh  anekTpudeckoro moss.  [Ipuniun



CYyNEPHO3ULUN DNEKTPUYECKUX Toyei. JIMHNKM HanpsyKEHHOCTU AJIEKTPUYECKOTO
OJISL.

PaGota cun anekrpoctatudeckoro noJjs. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOAHUKM W JHDIEKTPUKHA B DJIEKTPOCTATHUYECKOM ToJie. JludmeKkTpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprusg 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
JIIEKTPOMETp, DdJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICUCTBUS JIEKTPOMETPA.

B3auMopenicTBre HaANEKTPU30BAaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHyecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAJH
IIJJACTUH, PACCTOSHUASI MEXAY HUMH U JUJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COCINHEHUE TIPOBOTHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkxoyns—Jlennma. MomHOCTh
AIIEKTPUYECKOTO TOKA.

DNEeKTpOABIKYLIash CUjia M BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3axoH Oma 11 OHOM (3aMKHYTOM) 3JIeKTpuyeckoi tenu. KopoTtkoe 3aMmbIkaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBJIEHUS] METAJLUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobOcTBeHHas U IIpUMECHast IIPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTpOIUTHYECKas: AUCCOIMALUS. DIEKTPOIH3.



DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIBTMETpP, PEOCTaT, HWCTOYHWKHA TOKa, OJICKTPOHArpeBaTEIbHBIC TMPHUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN INO/, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHure CUilbl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh COIMPOTUBIICHUS [WIMHAPUUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepHraa.

CMenmaHHOe COeIMHEHUE TPOBOIHUKOB.

[IpssMoe W3MepeHHe SIEKTPOIBMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psia ¥ NpOBOJIUMOCTb BO3yXaA.

OnHOCTOPOHHSISI TPOBOAMMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3yyeHue cMenmaHHOro COeJMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amexTposusa.

MexnpeaMeTHble CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyiiecTBisSeTcs ¢
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
Ouonorun, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHHE, HAay4HbIM (akT, rumore3a, (Guznueckas BEIUYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabosa, runepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MIPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEILIONEPE/IayH, TEIIIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCA, TETJIOBBIE CBOMCTBA TBEPIBIX TEJI, dKUIKOCTEN U Ta30B,



AJIEKTPUUECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JIMCCOLMAIus,
raJibBaHUKa.

l'eocpagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIIOJNb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIb30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH
MOJIY4YEHUs] COBPEMEHHBIX MAaTEpHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTostHEBIE MarHUTHL. B3anmoaencTBrue MOCTOSHHBIX MArHUTOB. MarauTHoe
noje. Bektop MarauTHOM MHAYKIUU. [[pUHIIMN Cyneprno3UIIMd MarHU THBIX MOJICH.
Jluauu MarHuTHOM wuWHAYKIMU. KapThHa JUHUNA MarHUTHONW WHIYKIIMU TOJIA
MOCTOSIHHBIX MarHUTOB.

MarautHOe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BEKTOpa MarHUTHOM
MHAYKIAK. OJIEKTPOABIKYIAS Cujia HWHAYKIUM. 3aKOH AJIEKTPOMAarHWTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuyeckoe moje. DICKTPOABWKYIIAS CHJIA WHAYKUAH B
MIPOBOJAHUKE, IBMIKYIIIEMCS MMOCTYNATEILHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuo Jlenua.

NHayKTUBHOCTh.  SIBJIE€HHME CAMOMHIYKIMU. OJIEKTPOABIKYILAS  CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.

TexHudeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON UHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIMU OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBiieHrE CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue n1ercTBUA NOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 3J1eKmMpOMAZHUMHbIE KON€0AHUA

KonebGarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. Ilepuon, vacrora, amrumryaa u ¢a3a KoJieOaHUI.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATbHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXKIy MEXaHHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJeOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusAX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHyKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUsI.

[lepemennbiii TOK. CHUHyCOMAQIbHBIM TEPEMEHHBIH TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOLIEE 3HAYEHUE CUJIbI TOKA W
HaIpsHKEHUS.

Tpancopmarop. [IpousBoacTBo, nepeaadya U MOTPEOSICHUE DICKTPUUIECKOM
DHEPrur. DKOJIOTMYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B ITIOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUU
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJeOaTeNbHOM cHUCTEMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKUI MASITHUK).



HaOmronenue 3atyxaromux KojgeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGmronenue pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuminorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpuU MOCIENOBATEIIBHOM COEAUMHEHUH PpPE3UCTOPa, KATYLIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUYU AIEKTPONEPEaauH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TEpUOa MajbIX KoJieOaHUI Ipy3a Ha HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanue nepeMeHHOTO TOKA B IIEIMU U3 MOCIEA0BATEILHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTYIIIK! U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss M JyIMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE  BOJIHBI.
HNuTtepdepenHius u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMIIeHUE, NoJsapusanus, Judpakius,
unrepdepeniuss. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPeIbl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHCHUE TTOTIEPEUYHBIX U MPOIOIBHBIX BOJIH.

Koneobmomeecs Ten0 Kak HCTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmroenre CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOM KoJeOaHUM.



HccenenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anus, Iuppaxnus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoiMHENHOE pacpOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToOUEUHBI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroma IOJHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBera. CrnoxHbIi coctaB Oenoro cseta. Ler.

Cobuparomniyie 1 paccerBaroliye TuH3bl. ToHkas TuH3a. DoKyCcHOE paccTosiHUE
U ONTHYECKas cuiia TOHKOM JHH3bI. [locTpoeHne n3o0paxeHuii B COOUparOUX U
pacceuBaromux JuH3ax. PopMyra TOHKOM JIMH3bL. Y BEIMUYCHUE, JABAEMOE JIUH3O0M.

[Ipenenpl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEpGhEpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pem€Tka. YCJIOBUE HaOII0ICHUS
[NIABHBIX ~MAaKCMMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHrueckue YCTpONCTBAa M MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmapaTt, NPOEKIMOHHBIA ammnapar, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue mpuodOPHI.

[TomHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKeHUH B JIMH3AX.

Monenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenune natepdepeHinu ceera.

HaOmronenue nudpakiuu ceera.

HabGmronenne nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIbO TPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbI0 JUPPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusaluu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3mepeHne rnokasaTess NpeJoMIIEHHS CTEKIIA.



HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKOM MeXxaHUKH. [locTyaTel criennanbHOM
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BAKyYyME,
MPUHIIUAIN OTHOCUTEILHOCTU DUHINTEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPIUs
MIOKOSI.

Paznen 7. KBanTtoBas pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBuenue DiHmTeitHa s hoTodddexra. «KpacHas rpanumia
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEITHETO (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
IImanerapHas mogmens aroma. llocrynater bopa. W3nydyenue u mnorionieHue
(GbOTOHOB TpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
crieKTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMaA BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHsl ne bpoinsa. KopnyckynsipHo-BOTHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHndeckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHeyaToro crnekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
panunoaktuBHOCTH. OmbITH Pe3epdopa mo onpepeneHnio coctaBa paJuoakTUBHOTO
m3nydenns.  CBoiictBa  ambda-, Oera-, ramMMma-usIydeHus.  BrusHue
PaauOaKTUBHOCTU HA KWBbIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonuas monens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oTormsl.

Anb(a-pacnan. OIEKTPOHHBIM W MO3UTPOHHBIN Oerta-pacman. I'amma-
U3IIydeHHE. 3aKOH PAJIMOAKTUBHOIO pacaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepuble peakunu. JleneHue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKTHI IACPHOU SJHEPTETUKH.

OnemeHTapHble YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3NYECKON KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3NPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUM U ACTPOPU3MKH

Otanel pa3BUTUA acTpoHOMUU. [IpuKnagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3ausi, spkye 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBUKCHUE.

ConHeuHas cucrtema.

Connue. Conneunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE34bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE31bl IJIaBHOM NOCIEIOBATEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TJIABHOW IIOCIIENOBATENBHOCTH. BHYTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKAECHUU U 3Boonnn CoJHIA U
3BE3. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — nHama I'amaktuka. Ilonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. UEpHBIE ABIPHI B sSApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ia. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PenmkToBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpeieNIeHUs MOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31nsA CEBEPHOTro MOJyIIapHs U IPKHUE 3BE3BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro Ilytu.

O06o0maromniee NOBTOPEeHUE

Ponb ¢u3uku U acTpOHOMHM B 5SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COILIMAJIBHOM M ATUYECKOM cpepax 1eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (DHU3UKHU U
ACTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, pOJib (PU3HMUECKOW TEOPUU B
(bopMHpOBaHUU MPECTABIECHUN O (PU3NYECKON KapTUHE MHUPA, MECTO (PU3UYECKON
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcaMM MAaTE€MAaTHKH,
OMoNOTHH, XUMHUH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumores3a, (uznyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOMIOEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBl U MX IMPOEKUMUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHHE TIONIAIU TIIIOCKUX (GUryp u o0béMa Tel.

buonoeus: snextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTEIbHBIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTANTMYECKON PEeIIETKN, CIEKTPAIbHBIN aHaIU3.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TEHEpaTop TMEPEMEHHOTO TOKa,
AJEKTPOIBUTATENIb, WHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pusnuka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yJbTaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nKa AOJIKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOmUXcsi PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMNbBITA JIEITEILHOCTH B MPOILIECCE PeaIn3ali OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUKUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPakKIaHCKOIO
oOIIIEeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3allnu;

YMEHHE B3aMO/ICCTBOBATH C COLIMATLHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKOM I'PaKTAHCKON UACHTUIHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUAs ICTETUKY HAYYHOTO TBOPUYECTBA,
npUCyIIEro (pU3nyecKoi HayKe;

S) Tpy10BOI0 BOCIIMTAHMSI:



UHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCHoHaNbHOU AESATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HH,

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKONW KYJIbTYphl, OCO3HAHHE TJI00AJIHLHOTO
XapakTepa SKOJIOTMYECKUX MpodIieM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue OmbITa JEATEIIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUM 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IIEHHOCTH HAy4YHOU JEATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
U3y4deHUs! GPUBUKHU OCYIIECTBIIATH IPOCKTHYIO U UCCIEA0BATENIbCKYIO IEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBblie JJornyecKue 1eCTBUA:
CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILEeNN JEATeIbHOCTH, 3aJaBaTh MHapaMeTpbl U KPUTEPUH HX
JIOCTHKCHHUS,
BBISIBJIATH ~3aKOHOMEPHOCTH W TPOTHBOPEYMSI B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHaIM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBHI B JICATEILHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIHLTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATECIHLHOCTH;
KOOPJAMHUPOBATH U BHITIOJHATH PA0OTY B YCJIOBUSX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTHUBHOE MBIILICHHUE IPH PEIISHUH )KU3HESHHBIX IIPOOJIEM.
ba3oBble ncciienoBarTe/bCKue AeiCTBUS:
BJIaJIETh HAYYHOW TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJaMHU
bu3nuecKoil HayKH;



BJIA/I€Th HaBbIKAaMHU Y4e€OHO-HMCCIIEI0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeUIeHMs 3a4ad (PU3UYECKOTO COAECPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMSI;

BJIAJETh BHUJAMH JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPAa30BAHUIO M NPHUMEHEHUIO B Pa3lIMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX POEKTOB B 00J1acTH (PUBHKY;

BBISIBIIATh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh APAMETPhl U KPUTEPUU PEILICHHUS;

aHAJIM3UpPOBaTh IOJYYEHHbIE B XOJE€ pEUICHMs 3aJauyd pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (U3MKE B MPAKTHUYECKYIO 001acThb
KU3ZHEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS,

CTaBUTh NMPOOJIEMBI U 33a4H, TOIYCKAIOIINE aIbTEPHATUBHBIEC PEILICHUSI.

Pa6ora ¢ unpopmaumeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHUs] UHPOpManuu (U3HUECKOTO COAECPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJH3,
CUCTEMAaTH3allMI0 U WHTEPIPETAlNIi0 MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PELICHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHNIM IPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKMX HOPM, HOPM HH(OpPMALIMOHHON
0e301acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPX AHUS B Pa3IUUHbIX (opMarax c
yu€TOM Ha3zHayeHHs] HTHPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMpPAs ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3allnu.

KoMMyHUKAaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA:
OCYILECTBIISATH OOIIEHNUE HA YpOKaxX (PU3UKH U BO BHEYPOUHO JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(DJIUKTBI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3bIKOBBIX CPEJICTB;

MIOHMMATh U HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJJIEKTUBA;

NPUHAMATh 1M COBMECTHOM  JEATEIbHOCTH, OpPraHW30BBIBATH WU
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBUI,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pE3YJIbTaThl
COBMECTHOM padoThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0T0 yYaCTHUKA KOMaH bl B OOIIHiA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

[pe/uiaraTtb HOBBIE IIPOEKTHI, OLEHHWBATh HIEU C TO3ULUUNA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe JeHCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
(U3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]1a4, [JIaH BBIOJIHEHUS MMPAKTUYECKONW paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4EOHOI0 MpeAMETa HAa OCHOBE JIMYHBIX MPEANOUYTEHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAHMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI PeIIEKCHU ISl OLIEHKH CUTYyalllH, BHIOOpa BEPHOTO
pelieHus;



YMETh OLIEHUMBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO0 MX
CHHMKEHHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaToB
JeSITEIbHOCTH;

NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaToB
NESITEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mporiecce mocTukeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MMPOTPAMMBI T10
buszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYarOIIUXCS
COBEpLIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUIEKT, IpenoJararoum
Cc(pOPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHOUN C(epsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAHMSI, BKIIIOYAIOLETO CAMOKOHTPOJb, YMEHHE HPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aIalTUPOBAaThCA K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlWH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCIiexy, ONTUMHU3M, WHHMIIMATUBHOCTb, YMEHHE JIEHCTBOBaTb HCXOJS U3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOLINX CIIOCOOHOCTH BBICTPAaUBaTh OTHOIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 10 kiaacce mpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPa, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEITEIIBHOCTH JIFOJIEH;

YYUTBIBATh TPAHMIBI TPUMEHEHHUS U3YyUYCHHBIX (UBUYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEePIMaIbHAs CUCTeMa OTCUETa, aOCOIIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pelIeHnn (PU3NIeCcKux 3ajad;

pacrno3HaBath GU3UYECKHUE SBJICHUS (MPOLECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



ANEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
CBOOOJIHOE TAJICHUE TeJ, JBUYKEHUE MO OKPYKHOCTH, MHEPIIMSI, B3aUMOJICHCTBHE
ten, nud@y3usi, OpOyHOBCKOE TBUXKEHHE, CTPOCHUE KHUAKOCTEH U TBEPIBIX Te,
U3MEHEHHE 00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
WCMapeHne, KOHJCHCALMS, IUIABJICHHWE, KPUCTAJUIM3AlUs, KUIICHUE, BJIAXHOCTH
BO3/1yXa, MOBBIIIEHUE JABJICHHS Ta3a MPU €ro HAarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXIY NapaMeTpaMH COCTOSIHUS Ta3a B U30MpPOLeccax, DJIEKTPU3ALMS Tell,
B3aMMO/JICHCTBUE 3aPsJIOB;

OMMKCHIBATh MEXAHWYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC T€JIa, KUHETUYECKasl SHEPrusl, MOTEHUHAIbHAS SHEPIUs, MEXaHHYeCKas
pabota, MexaHMYecKass MOINHOCTh; NpPH OINUCAHWK MPaBUIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HCIOJIb3YEMbIX BEIUYMH, MX OOO3HAYECHUS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAsl SHEPrUsl XaOTUUYECKOTO JBWKEHHSI MOJIEKYJ, CPEIHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMOJEe3HOr0 JCUCTBUS TEIUIOBOTO JBHUTATENsl; MPH OMUCAHUU
MpaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0003HaYeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AIEKTPUUECKUIN 3apsi,
ANEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MMOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
MpU OINUCAHUM TIPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOLINE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMH,

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBIICHUS, UCIOJIBb3YsS (PU3NUECKHE
3aKOHBI ¥ MIPUHIUIBL: 3aKOH BceMUpHOTO Tsirotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHUYECKOM DJHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIUA CHJI, TPUHIUIT PABHOMPABUS HHEPIHUATBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKY0 TEOPUIO CTPOEHHUS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW 3HEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AJEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbopMYyJIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHE W YCIOBHUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IPUHIIMITBI IEUCTBUS MAILIUH, TIPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HH,

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIECAOBAHUIO (PU3NYECKUX SIBICHUU U
MPOIIECCOB C HUCIOJb30BAHUEM TMPSMBIX U KOCBEHHBIX HM3MEpPEHUH, MPU ITOM
dbopmyupoBaTh MpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BEIBOJIBL;

OCYILIECTBISATH MPSMbIE U KOCBEHHBIE U3MEPEHUsI PU3NUYECKUX BEITUYHH, PU
TOM BBIOHMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS U HCIOIb30BAaTh H3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCHUMOCTH  MEXKIY  (PU3NYECKMMH  BEJIMYMHAMH  C
UCTIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUMN, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
¢buKcHpOBaTh Pe3yabTaThl MOTYUYEHHOW 3aBUCUIMOCTH (PU3NIECKUX BETTUYMH B BUJIC
TabuIl ¥ rpauKOB, AEJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHMUS;

co0ro1aTh MpaBuia 0€30MacHOro TpyJa MpH IPOBEACHUHM HCCIIEJOBAHUN B
pamMKax y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIENI0BATENbCKOM U IPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000OpyI0BaHUS;

pematb pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCHOJIB3Ys (PU3MUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOoauMbIe NIl €€ pElIeHHUs, MPOBOJUTH PacuéThl M OICHMBATh PEaTbHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKON BEININHBI;

peliaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTHYECKH HEMPOTHUBOPEUHUBYIO
LENOYKY PAacCyXICHUH C ONMOpOH Ha H3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCTIONb30BATh MTPH PEIICHUH YIeOHBIX 33/1a4 COBPEMEHHbIE HHPOPMAIIHOHHBIC
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIMN U TPECTABICHUS
y4eOHON ¥ HAYYHO-TIOMYJISpHOW WHGOPMAIMK, TOJYYEHHOW W3 Ppa3InYHBIX
WMCTOYHUKOB, KPUTHUYECKH aHATU3UPOBATH MOTYyYaeMyI0 HH()OPMAITHIO;

PUBOIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOSKHBIX YIEHBIX-PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (U3KKE B TOBCETHEBHOM JKU3HU 1A
oOecrieyeHus: 0€30MaCHOCTH MpU OOpallleHHH ¢ TpUdOpaMu U TEXHUUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbs U COOJIIOJICHUSI HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;



paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbL, PAUMOHAIBHO pacHpelesTh O0O0S3aHHOCTH WU
IJJAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOJIEMBI.

K xoniry o6yuenus B 11 ki1acce mpeaMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3HYECKUX MOJIEIEH:
TOYEYHBIN AJIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SACpPHAs
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH peuIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (pU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (PU3UKH: AJIEKTpUYECKasl IPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEHCTBHME MAarHUTHOIO TIOJS Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOaHHUS U
BOJIHBI, NIPSIMOJINHEWHOE PACHPOCTPAHEHUE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHuus, audpakuus U TOJAApU3ALMsA  CBETa, JHUCIEPCUSl  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBECHUE
JUHENYaToro CHeKTpa aToMa BOJOpPOAAa, €CTECTBEHHass W HCKYCCTBEHHas
PaOaKTUBHOCTH;

ONMCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOAMMOCTb  pA3JIMYHBIX  Cped) W
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yyd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUIN 3apsll, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHLIMAJIOB, AJIEKTPOJABIIKYILAs cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTH
KAaTyLIKW, HEPrUsl 3JEKTPUYECKOIO0 M MAarHUTHOIO IIOJIEHM, MEPHOJ M 4YacToTa
KojeOaHuii B KoieOaTenTbHOM KOHTYpe, 3apsj W CHJla TOKa B Ipolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl cuja JMH3bI, NMPU OMHCAHUU MPABUIBHO TPAKTOBATH (PUIMUECKUIA
CMBICJ HCIIOJNIb3YEMbIX BEJIMYMH, UX OOO3HAYeHUs M EIUHUIIBI, YKa3bIBaTh
(b opMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUHUHY C IPYTUMH BEIUUUHAMY;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIHOJIb3YS
(bu3nYecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO TOJTypaciaaa, SHEPTUs CBS3H



aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BEITUINHBL,

aHATM3UPOBATh (PU3UUECKHUE MPOIECCHI U SBICHUS, UCIIONB3Ys (PU3HUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKITUH, 3aKOH MPSIMOJUHEHHOTO PacHpOCTPaHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEIOMIICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHsI MMITYJbCA, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOI0 4YMciia, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MAaTEeMAaTU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
IPUMEHUMOCTH;

OTIPEJICIIATH HAMIPaBJICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMriepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paXEHHE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUW W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUU: TPHU STOM
dbopmyIHupoBaTh MpodIeMy/3a/1ady U TUIIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OIBIT U (JOPMYITHPOBATH
BEIBOJIBL;

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIMUWH C UCTIOJBb30BAHUEM TPSIMBIX
W3MEPCHUI: TP ATOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEIECHUU HMCCIEIOBAaHUMN B
pamMKax yd4eOHOTO OKCIEpUMEHTa, Yy4eOHO-HMCCIEeNOBATENIbCKOW U MPOEKTHON
NEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJ1auu
BBIOMPATh (PU3MYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMBIC NI €€ PEIICHHs, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEJIMUNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPANBATh JOTHYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue SBICHUS;

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE UH(POPMAIIMOHHBIE
TE€XHOJIOTHH [JIsl TIOMCKA, CTPYKTYPHPOBaHHUS, UHTEPIPETAUUN U TPEICTABICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJIApPHON WHGOPMAIMK, TOJYYEHHOM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaeMyI0 HH()OPMAIIHIO;

OOBSCHATh TPUHITUIBI JCHCTBUS MAaIH, MPUOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX OE30MACHOTO HCIOIb30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHMS 110 (PU3HKE B TOBCEAHEBHOM KU3HU JJI5
obOecrieueHns O€30MACHOCTH MpH OOpalieHUH ¢ NpuOOpaMU U TEXHUUYECKUMHU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJCHUS B OKPYKAIOILEH CpeAE;

paboTaTh B TIpyNI€ C BBIINOJHEHUEM pPA3JIUYHBIX COLMAJIBHBIX POJEH,
IUIAaHUPOBATH padOTy TPYNIbl, PalHUOHAIBHO pACHPEACNATh OOS3aHHOCTU U
IJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/mm P Konrpoubnbie IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®du3uKa 1 METObl HAYYHOT'O TTO3HAHUS 2 bubmorexa LHOK
' ARLHAYH https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kurematitia > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Aunammia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.rw/7f4 172
Hroro o pazaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnunorexa [JOK
' TECOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHORRI TEpMOHHAMIKIL 0 https://m.edsoo.ru/7f41bf72
313 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 pazneny

Pazgea 4. 3JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
4.1 JeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 2neKTpudYecKuid TOK. Toku B 12 bubnmoreka [JOK
' pa3IUYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne /i P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. JIEKTPOAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHas 1 | 3 bubnmoreka [JOK
' AHAYKIWS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
MexaHn4yecKue U AIEKTPOMarHuTHbIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 10 3
Ok https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 | bubnuoteka [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro o pasaeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 bubmorexa [IOK

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

4.3 ATOMHOE PO

Hroro no pazneny

15

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

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHUZUKH 7 bubmorera [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Paznen 6. OBOBIIAIOIEE IOBTOPEHUE

6.1 Ob6o06mraroee MOBTOPEHNE 4 ng:?;ﬁfg;gﬁ%ﬂlcgk
Hroro no pazneny 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 IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kourpoabubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejbHbIE

padoThI padoThI
pecypchl

®du3nka — HayKa O PUPOJIE.

1 Hayunsie MeTZK bl HO?I,)H:HI/IH 1 bubmorexa HOK

ya A https://m.edsoo.ru/ff0c32¢e2
OKPY>KaIOIIIEeTr0 MUpPa
Ponw u mecTo ¢pusuku B

) ($hOpMHPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHudeckoe JBUXEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubnuoreka [{OK
nBuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPAMONIMHEHOE 1 bubnmnorexka HOK
JBHKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIUHENHOE | bubmuoteka [IOK
JBHKCHUEC https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBM>KeHue MaTeprualibHOW TOUYKH IO 1 bromorexa [OK

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

[IprHIHAIT OTHOCUTENBHOCTH

bubnunoreka LIOK

Kunernueckas OHEPIUsia

8 lNanunes. MuepunaibHbIe CUCTEMBI
pHv https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBbiii 3akoH HproToHa
Macca tena. Cuina. [lpunnun
9 cynepno3uiuu cuil. Bropoii 3akon bubmorexa HOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnmnoreka HOK
MaTepUajJbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOTO TsaroTreHus. Cuna

11 TspkecTu. [lepBas kocMuyeckas buomorexa [IOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHus. Cuiia COnpOTUBIICHUS TIPU bubnnoreka [JOK
IBYOKCHUH TEJIa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[locTynarensHOE U BpalaTreibHOE

14 JBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnoreka [JOK
tesia. MoMeHT cuiibl. [liieuo cusel. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHs TBEPOTO Tesa
MMitynbsc MaTepUalbHON TOUYKH,

15 CHUCTEMBbI MaTEPHUAIIbHBIX TOYEK. bubnmnoreka [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE IBIKEHME

16 PabGoTa 1 MOIIIHOCTH CHJIBI. but6mmorekxa [IOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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MatepuaabHOK ToukH. Teopema 06
W3MEHCHUH KUHETHYCCKON SHEPTHH

17

[TorennmansHas 3HEPTHUSL.
[ToreHunanpHas S3HEPIUs yupyro
ne(pOpMHUPOBAHHON MPY>KUHBL.
ITorennmanesHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunoreka LIOK
https://m.edsoo.ru/ff0c461a

18

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBSA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOW SHEPTUU
CHCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOW SHEPruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopaTtopnast pabora
«HccnenoBanue cBs3u pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUU Tella Ha MpuMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa

20

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

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

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHUHETUYECKON
Teopun. BpoyHOBCKOE ABUKEHUE.
Audpdysus

XapakTtep JBUKEHUS U
B3aMMOJICUCTBHUS YaCTHI] BEIISCTBA.
Mopenu cTpoeHust ra3oB, KUIKOCTEN
Y TBEPIBIX TEI

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4dc2



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. [locrosnnas ABoraapo

24

25

26

Tennosoe paBHOBecue. TeMmmeparypa
u e€ usmepenue. Illkxana remneparyp
Ienascus

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CcpeHel KHHETUYECKOM SHEePruun
JBUKEHUS MOJIEKYI. Y paBHEHHE
MenpeneeBa-Knaneiipona

bubnmoreka [IOK
https://m.edsoo.ru/ff0c4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlambToHa. ["a30BBIC 3aKOHBI

28

29

30

31

32

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXTy ITapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3ay

I/I30Hp0ueccm B UACAJIbBHOM ra3c€ u
ux rpa(pnquKoe MMpeaACTaBJICHUC

BryTtpeHnHss sHeprus
TEPMOIMHAMHYECKOUN CUCTEMBI U
crioco0n! e€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa

Buasl Tenonepenaun

YV nenpHas TEII0EMKOCTh BEIISCTBA.
KoauuecTBo TemnoTsl npu

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c570e

bubmnoreka IIOK
https://m.edsoo.ru/ff0c5952

bu6nunoreka LIOK
https://m.edsoo.ru/ff0c5¢36

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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terionepenaye. AnnadaTHbIN
nporecc

[IepBblil 3aKOH TEPMOAMHAMUKY U

bubnmoreka [IOK

33
€ro IIpUMEHEHUE K U30IIpolieccaM https://m.edsoo.ru/ff0cSefc
HeobOpaTtumocTh mporieccoB B
34 apuponae. Bropoii 3akoH Bubmaorexa ITOK
PHPOZE. p https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
15 [Tpuniun nevicteus u KII1/ bubnunoreka LIOK
TEIJIOBOM MAaIlIMHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
17 DKOJIOTHYECKUE TTPOOIEMBI
TEIJIOOHEPTETUKH
O000IIAroMMHi YPOK
38 «Monexyns Hai}[’p ¢u3uka. OCHOBBI bubmorexa LIOK
yp ’ https://m.edsoo.ru/ff0c6938
TEPMOJTUHAMUKH
KonTponbHas pabora no teme
39 «MonekymnsipHas ¢puzuka. OCHOBBI bubmmorexa [TOK
yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. bubmuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIroTHAs 1 OTHOCHUTEIbHAS
41 BJIQKHOCTH BO3ayxa. HacheIeHHbIHI bubnmorexa OK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammueckne n
amopdHEbIe Tejla. AHU30TPOIN
42 CBofII)((:i’)rB KPHUCTAJIOB }I(Tnp KHue bubmmorexa TIOK
p ' a https://m.edsoo.ru/ff0c65f0

KpHuCTaJlJIbI. COBpCMeHHHC
MaTcpHraJIbl



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

[InaBnenue u KpucrauM3anus.

bubnunoreka LIOK

43 V nenpHas TEIIOTa MIAaBICHHUS.
8 https://m.edsoo.ru/ff0c6708
CyOnumarus
bubnunoreka LIOK
44 VYpaBHEeHHE TEIUIOBOroO OanaHnca
p https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tei. INeKTPUIECKUn
45 3apsz. JIBa BUIa dIEKTPUIECKUX bubmorexa HOK
P p https://m.edsoo.ru/ff0c6bec
3aps0B
IIpoBOAHMKH, TUIIEKTPUKH U
46 H(I))J'I OBOIHUKH 3aljf))H bubnuorexa [IOK
YHpOBOZ ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHHUS SIEKTPUUYECKOTO 3apsia
BzaumopeiictBue 3aps10B. 3aKoH
47 Kynona. ToueyHnIl di1eKTpUdeCKUi bubnmorexa [IOK
yHoHa. p hitps://m.edsoo.ru/ff0c6ced
3apsia
Hanps>kEHHOCTB 3ITEKTPUUECKOTO
43 nons. [puHumn cynepnosuuuun bubnnorexa [JOK
JJIEKTPUYECKUX TOJIeH. JInHNKn https://m.edsoo.ru/ff0c6df2
HANPSOKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nois. Ilorennuan. PasHocTh bubnmorera HOK
' ) https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKH B
50 anpeKT OCTaTHYECKOM noljw bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
. bubnnorexa IHIOK
51 DnekTpoéMkocTh. KoHnieHcarop 1

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
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52

DIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCAaTopa

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

53

54

55

56

57

58

59

JlabopaTtopHast pabora "M3mepenue
AIIEKTPOEMKOCTH KOHJeHcaropa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAILHOTO
amnmapara, CTpyMHOro IpHUHTEpa.
DIIeKTpOCTaTUYECKas 3alIHTA.
3a3eMIIeHHE SIIEKTPOIPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymecTtBoBaHus. [I0CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma st
ydacTka 1enu

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIaHHOE COSAMHECHHE
MPOBOJIHUKOB. JIaGopaTropHas
pabora «/3yueHue cMenanHoro
COCITMHEHUS PE3UCTOPOB)»

PaboTta 1 MOIITHOCTB ANEKTPUUYECKOTO
Toka. 3akoH Jlxoyns-Jlenia

3akon OMa A1 TOJTHOM (3aMKHYTOM)
anekTpuueckoil nenu. Koporkoe
3aMblkaHue. JlaboparopHas padorta
«M3mepenne D/IC ncrtounuka Toka u
€Tr0 BHYTPEHHETO COITPOTHBIICHUS

SJ'ICI(TpOHHa}I MPpOBOAUMOCTD
TBép,Z[BIX METaJII0B. 3aBUCHMOCTD

0.5

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7410

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7ae0



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

CONPOTHUBIICHUS METAJIIIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.

60 .
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBogHUKH, X COOCTBEHHAs

61 Y NIPUMECHas MPOBOJUMOCTb. bubnmnoreka HOK
CBolicTBa p—n-niepexo/a. https://m.edsoo.ru/ff0c84ae
[omynpoBoAHUKOBBIE TPUOOPHI
DIIEKTPUUYECKUI TOK B paCTBOpax 1

2 paciuiaBax 3JE€KTPOJIMTOB. bubmmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. https://m.edsoo.ru/ff0c82ba
DIEeKTPONn3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CamocTosiTenbHbIN U bubmmoreka [JOK
HECAMOCTOSITEILHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnexTpuueckue npudopsl U

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

65 O06o0maromuii ypok bubmuorexa [IOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «9nexrpocraruka. [locTosTHHBIN bubnmnorexa [JOK
3NEKTpUYEeCKUil TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast bubmuoreka [IOK

pabota o Teme "DaeKTpoanHaAMHKa"

https://m.edsoo.ru/ff0c8c56



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

68 PesepBHeIit ypok. O60O0marommii

ypok o TeMam 10 kiacca

bubnunoreka LIOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
(]
Jlj;-n Tewa ypoka Bcero Konrpoakueie  Ipaxrueckue fl[:yT'—?EHI/Iﬂ :g[?a[:())l:}:feﬂbele
padoTsbI padoTshI pecypen
[TocTOsIHHBIE MATHUTHI U X

1 B3auMoOJelcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKUWH
MarauTtHoe 1nosie nNpoBOAHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bubnunoreka [JOK
B3aumoneiicTBre NpOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHas padora «M3yueHue

3 MarHIETHOf")O noiﬂ KaTYHIKI/Iy: | 1 bubmmorexa [OK

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

4 JlaGoparopHas paboTa 1 1 bubnnorexka [JOK
«HccnenoBanue nercTBUs https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MArHUTHOTO TIOJIS Ha

5 JBHKYILYIOCS 3apsKECHHYIO | bubnnorexka [JOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna

6 DeKTpOMarHuTHasT WHYKITHUS. |

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
®dapajes

JlaboparopHas pabota
«HccnenoBanue sIBICHUS
3HeKTpOMaFHHTHOﬁ WHAYKIUH

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

NHnykTUBHOCTD. SIBIIeHNE
camounaykiuu. J/C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKHA C TOKOM.
DIIEKTPOMarHuTHOE TOJIe

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

TexHuueckue ycTpoicTBa U UX
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AJIEKTPOMArHUTHI,
AIIEKTPO/IBUraTeNb, YCKOPUTEIN
AJIEMEHTApHbBIX YaCTHII,
UHIYKI[MOHHAs 1eYb

10

11

12

O6o0matomuii ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
AHIYKLHASD)

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

CB0OOOIHBIE MEXaHNYECKHE
Konebanus. 'apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06



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 rpy3a Ha
HHUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenbHbIi KOHTYP.
CBOOOIHBIE AIEKTPOMATHUTHBIC
KOJIeOaHUsI B HICaTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIIOTHS
MEXIy MEXaHHYCCKUMU U
SJICKTPOMAarHuTHBIMHA KOJIeOaHUSIMHA

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJI€ATIbHOM
K0JIe0aTeIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienue o 3aTyxarmux
KosieOaHusx. BeHyXIeHHBIE
MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. BeiHy:x/1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CuHyconaIbHbIN epeMEHHBIN TOK.
MOo1HOCTh IEPEMEHHOI0 TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA ¥ HAIIPSKCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpanrcdopmarop. [IpoussocTso,
nepegava v norpedieHue
IIEKTPUYECKON IHEPTUU

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHNE IEKTPUIECKOTO

bu6nmoreka [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 JIeKTpoIepead

OKOJIOTUYECKUE PUCKU ITPU
IPOU3BOACTBE IEKTPOIHEPIUU.

20 Kynberypa ncnons3oBanus
ANEKTPOIHEPIUU B MOBCEAHEBHOMN
KU3HU
MexaHuueckue BOJIHBI, YCIOBUS

acrpoctpaneHnus. [lepuon.
21 IéKOPPOCprpaCHpOCTpaI:IeHI/Iﬂ u bubmmorexa LOK
https://m.edsoo.ru/ff0cca54

JUiMHa BOJIHBL. 1lonepeunsie n
MPOJOIBHBIE BOJHBI

” 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubnnoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIEKTPOMAarHUTHBIE BOJIHBI, UX

23 cBoiicTBa U ckopocTh. [llkana bubmorexa HOK

https://m.edsoo.ru/ff0ccfe

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paInOCBA3U U

24 teneBuaeHus. Pa3zButue cpencts
cBs3u. Paguonokanus

75 KonTponabnas padora «Konedanus u bubnnorexka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
IIpssMonuHENHOE pacipoCTpaHEHUE

26 CBETa B OJHOPOJHOMU 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

OTtpakeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomiuenue ceera. IlonHoe
)3 BHYTPEHHEE OTPa’KEHUE. bubmuoreka [IOK
IIpenenbHblil yroy nojJHoro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
29 JlaboparopHas pabota «3mepenue bubnunoreka [JOK
[oxKasareJis IPEeJIOMIIEHUSI CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunsel. [TocTpoenune n300pakeHui
30 B uH3e. @opMyra TOHKOM JIMH3BI bubmmorexa [JOK
+TOPMY ' https://m.edsoo.ru/ff0cdd1e
YBenuueHue JIUH3bI
JlaGopaTopHnas pabota
31 «Hccnenosanue cBONUCTB
U300paXKeHH B TUH3AX)
Hucnepcus cBeta. Cli0KHBIN COCTaB
1 6enoro csera. L{Bet. JJabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»
1 WNurepdepenuus ceeta. Judpaxmus bub6nuorexa [IOK
cBeta. JludpakunoHHas peneTka https://m.edsoo.ru/ff0ced22
14 ITonnepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
ITonspusanus csera https://m.edsoo.ru/ff0cf02e
OnTudeckue MpuOOPHI U YCTPOICTBA
35 U YCJIOBHS UX 0€3011acHOTO
MPUMEHEHUS
36 I'paHnLIBI TPUMEHUMOCTH bubnnorexka [HOK

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

OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE bubmmorexa [OK
JIHOBD ) A https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKpAIICHHUE ITTUHBI
OHeprus U UMITYJIbC

18 PENIATUBUCTCKOMN yacTulbl. CBs3b bubnunoreka [HOK
MAacChl C SHEPrUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTponbnas pabota «OnTuka.

39 OCHOBBI cCIEIIUATIBHON TEOpUH bubmorexa HOK

B P https://m.edsoo.ru/f0cf60
OTHOCHUTEJIbHOCTH»

40 ®oronbl. Popmyiia I1nanka. bubnnorexa [JOK
DHeprus u uMNnyibc GoToHa https://m.edsoo.ru/ff0cfel16
OTKpBITHE U HCCIE0BaHNE Eu6 [TOK

nonnoTeKa

41 otoaddekra. OnbrTe A. T'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHUE

42 3I>'IHHITe§Ha H(If)l(b(i)OTOS(b(;@)eKTa Bubmmorexa LIOK

a ) https://m.edsoo.ru/ff0d015¢e
«Kpachnas rpanuna» potoaddexra
Hasnenue cera. OnwiTh I1. H.
43 JlebeneBa. XUMHYECKOE NEUCTBUE bubmnorexa [IOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:

dboTorneMeHT, POTONaTUHK,
COJIHEeUHast ObaTapest, 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

Perenne 3agau mo remMe «JIeMEHTHI

bubmuoreka [JOK

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

46 Pesepdopna o paccesiauro o- bubmmoreia LIOK

https://m.edsoo.ru/ff0d091a
yactull. [lnanerapuas Mmozenb aroma
bu6mmoreka [IOK

47 Hocrynarsi bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u norioiieHue GOTOHOB

43 IIPU IIEPEXO/I€ aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUH Ha Apyrou. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBele cBoiicTBa yacTull. BosHbl

49 ne bpoiura. Kopryckynsipao- bubnuoreka [IOK
BOJIHOBOM nyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3ITy4YCHUE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnnorexa [JOK
OIPENETIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaauoOaKTUBHOTO U3TyYEHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3nydyeHus. BiausHue
PaANOAKTUBHOCTHU HA KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

57 N3oronsl. Anbda-pacmar. bubnmuorexa [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['amma-uznyuenue

53 DHeprus CBsI3W HYKJIOHOB B si/Ipe. bubmuotexa [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
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https://m.edsoo.ru/ff0d0ca8
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peakTop. [Ipobraembl, IEepCIEeKTUBHI,
9KOJIOTHYECKUE aCTICKThI SCPHOM
SHEPreTHKH

54

55

56

DneMeHTapHble YacTullbl. OTKpBITHE
no3uTpoHa. MeTo Ikl HAOIIOICHUS U
pErUCTpalUK SJIEMEHTAPHBIX

yactull. Kpyrielii cron 1
«DyH1aMeHTaIbHbIE

B3auMoeiicTeus. EquHcTBO

bu3nYECKO KapTUHBI MUPAY

3T3,HI>I paBBI/ITI/Iﬂ aCTPOHOMI/II/I.
[IpukinagHoe 1 MEPOBO33PEHUECKOE
3HA4YCHHE aCTPOHOMHH. Buj
3B&3mHOTO HebOa. Co3Be3aus, ipKue
3BE3/1bI, IUNTAHETHI, UX BUAUMOE
nexkenne. ConHeyHnas cucreMa

Connue. ConHeuHast akTUBHOCTb.
HcTounuk sHeprun CosHLA U 3BE3 ]

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

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IBI TTIABHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
cTpoenue 3BE311. CoBpeMeHHbIe
MPEJICTABICHUSI O TIPOUCXOXKJICHUU U
sposroruu ComHIa U 3BE31

58

Muneunsiii [1yte — Hama
I"amakTuka. [lonoxenne u nBUKEHUE
Comnnna B IN'amaktuke. ['anakTuky.
YEpHble ABIPHI B s1pax rajJakTHK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0eranue rajiakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3ITyUYCHHE.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHH

61

62

63

64

65

66

KoHTponbHas pabota «J1eMEeHTHI
ACTPOHOMMH U aCTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHUHU B SKOHOMHUYECKOU,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax NesITeIbHOCTH
YyeJIoBeKa

O6o6maromuii ypok. Pons 1 Mmecto
(bU3UKN U aCTPOHOMHUH B
COBPEMEHHOI HAyYHOU KapTHHE
MHUpa

O6o6maromuii ypok. Ponb
buznyeckoit Teopuu B
dbopMUpOBaHUU TIPEJICTABICHUI O
buznyecKoil kKapTuHe MUpa
O6o06matomuii ypok. Mecto
buznyecKoi KapTUHBI MUPA B
0011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX
MPEJICTABICHU O TIPUPOJIC
PeszepBHBI ypok. MarHuTHOE TT0JIE.
DNEeKTpOMarHuTHAS WHIYKIIHS




PesepBubliit ypok. Ontuka. OCHOBBI

67 ClielIMaIbHON TEOPUH 1
OTHOCUTEILHOCTHU
Peze 1 ypok. KBanToBa. 3HUKA.
68 QHGI\I/I):IEZ}:;T OHEMI;TH ]:1 e 1 Eubmorexa ITOK
p https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; ox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iectBo «M31aTenscTBO
«IIpocemienue»

» ®msuka, 11 krace/ Mskumes I.J1., Byxosues b.b., Hapyrun B.M.; mox
penakiueit [TapdpentreBoii H.A. AxkuimonepHoe o61mectBo «M3maTenscTBo

((HpOCBGHIGHHG»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

Pecypcel IIOK
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