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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHUM M TpeOOBaHUM K pe3yibTaraM
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peaAU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydarommuxcsa 10—11 kiaccoB npu 00yueHuun
ux Qu3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K nmnaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUs], a TAKKe
YUUTBHIBAET HEOOXOAUMOCTh peaIU3alUU MEXKIPEAMETHBIX CBA3€H (U3MKH C
€CTECTBEHHO-HAYYHbIMU yU4E€OHBIMU IIpeMeTaMu. B Hell onpenenstoTcss OCHOBHBIE
1IN U3y4eHUs (PU3UKHU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUSI Kypca (DHU3UKHU: JIMYHOCTHBIE, METalpPEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma 1o (u3mke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJITAThl OCBOCHMSI Kypca (pu3nuku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

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

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yIOLUi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir u acTpoHomuel. Mcmonb3oBaHWE W aKTHBHOE
OpUMeHEeHHe (U3NYECKUX 3HAaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTU B chepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIyYeHUs] HOBBIX MAaTEPHAJIOB C 33JJaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(u3MKK BHOCUT OCHOBHOM BKJIaJl B (POpMHUpPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydaroruxcs, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS MPU BHINIOJHEHUN UMHU YU4E€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku A1 ypoBHS CpeHEro o011ero o00pa3oBaHusi OJI0KEH
pAI UAeH, KOTOpble MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoes ecenepanuzayuu. B CcOOTBETCTBUM ¢ HEHW MaTepuan Kypca (QU3NKU
o0ObeMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTepHM, BEIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpEANosiaraeéT HCIOJIb30BAHHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
(bu3KMKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN N3yUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEJEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U SKOJIOIMUECKO 0€30I1acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MTPEACTABICHUSIX O PUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHM, JUIsI ONMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLIECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yeTcs MpexJie
BCEr0 3a CUET OpraHU3allU SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YYarolUXCsl.
Jlst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOPBIE B TpOrpaMmme
no (usuke 0O0bETUHEHBI B OOMIUN CIUCOK YYEHHYECKUX MPAKTHUECKUX PaboT.
Bhiienenue B yKa3aHHOM IepedyHE J1a0OpaTOPHBIX padOT, MPOBOAUMBIX JIs
KOHTPOJISI U OLICHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbHOrO mpouecca
UCXOJ1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHallleHHs KaOuHeta ¢usuku. [Ipu
3TOM OO0ECleunuBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCIENAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPETI0KEHHBIX TUIIOTES.

bosnpiioe BHUMaHuE yAEISETCS PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
ITpu 3TOM 11711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCSA 3a0a4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME NPUMEHATh HW3YYCHHbIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pazfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HBIX pa3nesioB. sl Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUSI HA
OOBSCHEHHE TPOTEKaHUS (PUINYECKHX SIBICHUM M MPOILIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BbIOOpa (PU3MYECKOM MOACIM JJIsi CUTYyalluud MPaKTUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.



B cootBerctBum ¢ TpedoBanusiMu GI'OC COO k MaTepraibHO-TEXHUYECKOMY
obecrieueHUI0 yuyeOHOro mpoliiecca 0a30BbI YPOBEHb Kypca (PU3MKKW HA YpOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3Y4yaThCAd B YCIOBHUSAX MPEIMETHOTO
KaOuHeTa (PU3UMKA WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOT0 1ukKiIa. B xabuHete Gu3MKU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUSeHUYECKHUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE 000PY/I0BaHUE.

JleMoHCcTpanluoOHHOE  00OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEYMBAET IIOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIKOYEBbIX JEMOHCTpAUUd s
UCCJIEIOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUA M MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 000OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJJHOTO KOMIUIEKTa Ha JBYyX oOOydamomuxcs. TemMaTHuecKHue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMM LEJIAMHU U3y4Y€HUS PU3UKHU B 001IEM 00OpPa30BAHUHU ABIISIOTCSA:

e (opMupoBaHME HUHTEpeca M CTPEMJICHHMsI OOYYaIOIIMXCS K HaydyHOMY
U3YYEHUIO MPUPOJbI, PA3BUTUE HUX HHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]I€ IO3HAHUS U (POopMUpOBaHUE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opmupoBanue yMeHUH OOBSACHATH SIBJICHHUA C MCHOJb30BAHUEM
(bu3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE MpPEACTAaBICHUN O ponu (U3UKU A PA3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne 3TUX Lened oOecreynBaeTCsl pelIeHHeM CIEIyIoMMX 3ajad B

npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

e MpuoOpeTEeHne CUCTEMBI 3HaHU I 00 00X PU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

e (opmMupoBaHMe yMEHUU TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS TNPUHATHUSA
IIPAKTUYECKUX PELICHUHN B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB pelIeHHs] pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyecKkol Monenblo, 3aJad, MOJPa3yMEBAIOIINX CaMOCTOATEIHHOE
co3manue QU3NIECKON MOJCIH, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TOHWMaHWE (U3UYECKUX OCHOB W TPHUHITUIOB JEHCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTHYECKUX IMPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEILHOTO TUTAHUPOBAHHS W TPOBEACHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAuu WHGOPMAIIHH,
OTpeeNIeHNs TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHWC YCJIIOBHH I Pa3BUTHS YMEHHH MPOSKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOH 1eATEITHHOCTH.

Ha usyuenune ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3kcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
dusnyeckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UIUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paszpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpelnHssE CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHHE MaTE€pUAJIbHOW TOYKH, MX IMPOEKIHH Ha OCH CHUCTEMBI KOOpPIHHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHUs, IyTH H IepeMelICHUs
MaTepUaJIbHONW TOYKH OT BPEMEHHU.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHOM TOYKHU M0 OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIF0O CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[Tepuon u yactota obpamenus. LleHTpocTpeMuTeabHOE yCKOPEHHE.

TexHu4ecKkue yCTpOHCTBAa M MPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JIBUKEHUE CHAPSAOB, LIETIHbIE M peMEHHBIE TIEpeIayuu.

Jlemoncmpayuu

Mopnenb cucTteMbl OTCYETA, WIUTFOCTPALs KWHEMAaTHYECKHX XapaKTEPUCTHUK
JIBUKEHUS.

[Tpeobpa3zoBanue ABMKEHUHN C UCTIONB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

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

HaGniogenue aBukeHUs Tena, OPOILIEHHOIO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXKYTKA BPEMEHH IMPU PABHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['anmmned. IlepBeii  3akoH  HeroToHa.
HNHepunaibHbIE CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa miis
MaTepuaibHON TOUKU. Tperuii 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, cKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBH>KEHHE a0COIIOTHO TBEPJOTO Tea.

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

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pe3nHOBOM 00paslie, OT UX AepopMaru.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepualbHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETHYECKOW SHEPTHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUs yIpyro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIManbHAs SHEPT U TeIa BOJIN3HU MOBEPXHOCTU
3emu.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HEIOTEHIMAIBHBIX CUJI C ”3MEHEHHEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MAasATHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHUEM MEXAHUYECKOW DHEPruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKEHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkama temnepartyp
Llenbcus.



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACalbHOrO raza. AOCONIOTHAas TeMIliepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHn4eckrue yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHCHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUI.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJIIIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIFOCTPUPYIOIIME YPABHEHHUE COCTOSHUS HJICAIBHOIO Tasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Maccsl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPCHHM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cIocOObI €€ nu3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNIbHAs TEIIOEMKOCTh BELIECTBA.
KonnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 00 aamabaTtHOM Tmporiecce. IllepBbIli 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omporeccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi HHEpPrUM B TEIUIOBBIX MamuHax. KoadduumeHt mnosne3noro
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOJUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

W3meHeHue BHYTpEeHHEH SHEpruu (TeMrepaTyphl) Teja Mpu Terionepeaaye.

OneIT 0 a11adaTHOMY paCIIMPEHUIO BO3AyXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyecknue yCTpOIICTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJIYUYECHHUS] COBPEMEHHBIX MaTEpHalioB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUHU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaAaMMKAa
Tema 1. Inekmpocmamuxa
DJeKTpU3anus Tei. DIESKTPUUECKUi 3apsa. JIBa BU1a 3IEKTPUUECKHUX 3aPsII0B.
[IpoBOIHWKM,  UAJIEKTPUKA W TOJIYHNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUUYECKUI 3apsia.
DnekTpuueckoe mose. Hampsok€HHOCTh  2JIeKTpUuueckoro mojis. I[lpuniun



CYyNEPHO3ULIUN DANEKTPUUECKUX Moiel. JIMHUKM HanpsyK€HHOCTH AJIEKTPUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOOHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tnoie. [luanexkrpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcaTtop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

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

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

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBJIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DONEeKTpOABIKYLIash CUia M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHKA TOKa.
3akoH Oma 111 oJTHOM (3aMKHYTOM) 35IeKTpuueckoi nenu. KopoTkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJUMOCTD
noJIynnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTpOoIuTUYECKask AUCCOLMALUS. DIEKTPOIH3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OAJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTIPOBOAHUKOBBIN MO/, rajbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUiTbl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[Ipsimoe wu3MepeHUe dIEKTpoABMXKYIIEeH cuibl. KopoTkoe 3aMblkaHHe
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomawl

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

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

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, (puznueckas BEIUYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, rurnepbosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOCKIIUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCA, TETJIOBBIE CBOMCTBA TBEPIBIX TEJI, KUIKOCTEN U Ta30B,



AIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JIMCCOLMAIus,
rajibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApPOMETpP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTostHEBIE MarHUTHL. B3anmoaencTBre MOCTOSHHBIX MArHUTOB. MarauTHoe
noje. Bektop MmarauTHOM MHAYKIUU. [[pUHIUN Cyneprno3UIIMi MarHUTHBIX MOJICH.
JIluanu MarHuTHOM uWHAYKIMU. KapThHa JUHUNA MAarHUTHONW WHIYKIMU IOJIA
MOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzaumoaecTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOJABIIKYINAs CUla HWHAYKIUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAU B
MIPOBOJAHUKE, IBMIKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJEKTPOABIKYIIAS  Cuia
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIMU OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBiieHrE CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepmon, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUMx KojeOaHUsAX. BrIHYX/I€eHHbIE MEXaHUUYECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsI.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpancpopmarop. [IponsBoacTBo, mepegadya u MOTPeOICHUE DIECKTPUIECKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU IJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJeOATeNbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MAsITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUS.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

HccnenoBanre 3aBUCMMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B IIEMU U3 MOCIEA0BATEILHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTYIIIK! U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0 IHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMIIeHUE, noJsapuszanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTpOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEAHIMHE, paaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPAHEHHUE MONIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6mronenune otpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJICOaHU.



HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3aiys, 1uppakius, THTepPepeHIus.

Tema 3. Onmuxa

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

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTEelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LIger.

Cobuparomniye 1 paccerBatroliye TuH3bl. ToHkas TuH3a. DOKyCcHOE paccTosiHUE
Y ONTHYECKas cuia TOHKOW JuH3bL. [locTpoenne n3zoOpaxeHuil B COOMpAOMUX U
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyna,
¢doToanmapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOA.

HaOmronenune natepdepeHinm cBera.

HaOmronenue nudpakiuu ceera.

HabGmronenne nucnepcuu cBera.

[Tosyuenue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKY.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl

M3mepenue rnokasaTess NpeJoMIIEHHs CTEKIIA.



HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHUTEIBLHOCTH

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [locTynaTel criennanbHOMN
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUAI OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aME/IJIEHUE BPEMEHH M COKpAICHHUE
JUTVHBI.

OHeprus ¥ UMILYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUEl U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPIHs
MIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu (OTOHA C €r0 YACTOTOM. DHEPIus
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TNPUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuro 0 -4acTHII.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBaA yacTull. BonHel ne bpoinsa. KopnyckynsipHO-BOIHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHE4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
panuoaktuBHOCTH. OnbITH Pe3epdopaa o onpeneneHuio coctaBa paguoakTUBHOTO
m3nydenns.  CBoiictBa  ambda-, Oera-, ramMMa-usydeHus.  BrusHue
PaaMOaKTUBHOCTU HA KWBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno saapa. M30Torsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIydeHHE. 3aKOH PAaIMOAKTHUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpobGiaeMbl U TMEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3NUYeCKON KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MMPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabonul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. JjieMeHTBI aCTPOHOMMHU M ACTPOPU3NKHU

Otansl pa3BuTUs acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBU)KCHUE.

ConHeuHas cucrtema.

Connue. ConHewyHass akTUBHOCTh. Mcrounumk sHeprun ConHua W 3BE3N.
3BE31BI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3bl IJIaBHOM MOCIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TJIABHOW IOCIIENOBATENBHOCTU. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN U 3Boaronuu CoyHIa U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pa3beranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN I ONPEeNICHUs MOJ0XKEHUsI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEPHOIro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponp ¢u3ukm u acTpoOHOMHHM B 5SKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M ATUUECKOM cpepax AesATEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpPA, pOJib (PU3HMUYECKOU TEOPUU B
(GbopMHpOBaHUYU MPEACTABIECHUHN O (PU3UUECKON KApTUHE MHUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUM O NIPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 11 kimacce ocylecTBIsieTCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAy4YHOI'O
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPHl U MX IIPOCKLUHMHM HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJHBIE D3JIEMEHTApPHBIX (DYHKIMI, TPU3HAKK TOA00US TPEYroJIbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonocus: snekrpuyeckue SBIECHUS B JKMBOM MNpupoie, KojeOaTelabHbIE
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NECUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€J1, MEXaHU3Mbl 00pa30BaHUs KPUCTAITMYECKON PEIIETKH, CIEKTPAIbHBIN aHau3.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



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

OcBoenne yudeOHoro mpenMera «®Dusmka» Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus (0a30BbIIl YPOBEHB) JOJDKHO OOCCIICUHUTHh JOCTIKCHHE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX H IIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE PEATN3alNU OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'yMAaHUCTUUECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JI€STEIIBHOCTh B MHTEpECaX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
ux (YHKIUSIMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUNCKOM I'PaKTaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE€ B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEpPEC K pa3nuHbIM cdepam npodhecCUOHATBHOM JeATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyiuei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
($u3MKYN Ha POTSKEHUH BCEU KHU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTMYECKONW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HaHUM 1o (PU3MKe;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (U3UKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTh
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh IENU JACSITCIBHOCTH, 3aJaBaTh TapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIAITH  3aKOHOMEPHOCTHM W MPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCIEACTBUMN JACSITEIBHOCTH;
KOOPJIMHUPOBATH M BBITTOHATEH pa0OTY B YCIOBHUSAX PEajbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH TOHATHUSMU W METOJAMHU
bu3nuecKoil HayKH;



BJIa/I€Th HaBbIKAaMHU Y4eOHO-HMCCIIEA0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00JaCTH (PU3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METOJIOB peUIeHMs 3ahad (U3UYECKOTO COJAECpPKAaHUsS, MPUMEHEHUIO Pa3IMYHbIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IIPOEKTOB B 00s1acTH (PU3HKY;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILLICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7auyd pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (U3UKE B MPAKTUYECKYIO O0O0JIacTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (HU3HUUYECKOTO COAEP)KaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh  CPEICTBA  MH(DOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUH B PEIIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e301macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBIISAThH 00IlIEHNE Ha YpoKaX (PM3UKH U BO BHE-YPOUHOU I€ATEIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPEJICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmupenenartb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYKJIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENIbHYIO AESITENbHOCTh B 00JacTH
(GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Yy4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

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

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LENISIM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATH PUCKHM W CBOEBPEMEHHO INPHUHHUMATHh PEIICHHA MO HX
CHUKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEeSATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO M MPABO APYIHX HA OIIHOKH.

B npouecce TOCTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS ITPOTPAMMBI I10
buszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYarolIUXCs
COBEPILIECHCTBYETCS AMOIIMOHAJIBHBIN WUHTEJUIEKT, IIPEAOIararo M
c(pOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOUIETO CIIOCOOHOCTh IOHUMATh CBOE SMOL[MOHAIIBHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTb 32 CBOE TIIOBEJCHHME, CIIOCOOHOCTh aJaNTUPOBAThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcHexy, ONTUMH3M, WHHLIHMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAJIBHOE COCTOSIHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJbMH, 3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKux 3aj1ad;

pacrno3HaBaTh (pU3MUYECKHUE SIBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUM CTPOCHHMS BEIIECTBA U



AIIEKTPOIMHAMUKH: PABHOMEPHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBM)KECHHE,
cBOOOIHOE TAJICHHUE Tell, IBMKEHHUE TI0 OKPY)KHOCTH, MHEPIIHS, B3aUMOJICHCTBHE
ten, nuddy3us, OpOyHOBCKOE JBMKCHHE, CTPOCHUE >KUIKOCTEH M TBEPIBIX Tel,
U3MEHEeHHEe O00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
UCTapeHue, KOHACHCAIUs, IUIABJICHUE, KPUCTAJLTA3AINs, KUIICHHWE, BIIAKHOCTH
BO3/lyXa, MOBBIIICHUE JaBJICHUS Ta3a MPU €ro HarpeBaHUHM B 3aKPBITOM COCY/IE,
CBSI3b MEXK]y TapaMeTpaMH COCTOSIHHS Ta3a B M30IPOIEccaX, IEKTpU3AIus Tel,
B3aMMOJICHCTBUE 3aPsJIOB;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYTh, MEpPEMEIICHNE, CKOPOCTh, YCKOpPEHHE, Macca Tella, CHIIa,
UMIYJIBC Tella, KHHETHYeCKasl SHEPTus, NMOTCHIIMATbHAS SHEPTUs, MEXaHUYCCKas
paboTa, MexaHHWYECKas MOIIHOCTh, MpPH OMNHCAHUW TIPABUIBLHO TPAKTOBAThH
(GU3MYECKU CMBICT HMCIOJB3YyeMBIX BEIMYWH, WX OOO3HAYCHHWS W CIWHUIIHI,
HaXOJUTh (OPMYJIBI, CBA3BIBAIONINE JAHHYIO (DU3UUYCCKYIO BEIUYHHY C JIPYTUMU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTHh MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, pabora Trasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUEHUS W EAWHMIIBI, HAXOMUTh (OPMYJBI, CBS3BIBAIOIINE JaHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
IEKTPUUECKOE TM0JIe, HAMPSKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
NpU ONHWCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3WYSCKHA CMBICT HCIOJIB3yEeMBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3NUECKHE
3aKOHBI M MIPUHIMILL: 3aKOH BcemupHoro Tsarorerus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPrHHM, 3aKOH COXpPaHEHHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHMS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AJIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, Tpw 3TOM pas3inyaTh CJIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYCCKOE BBIPAKCHHWE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; paziuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HU,

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOIIECCOB C HCIHOJb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y YU4eOHOT0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BEIBOJIBL;

OCYILECTBISATH MPSAMbIE U KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBATh  3aBUCHUMOCTH  MEXKIY  (PU3MYECKHMMH  BEJIMYMHAMH  C
UCTIONIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpOBaTh Pe3yabTaThI MOTYUYEHHOW 3aBUCUIMOCTH (PU3NIECKUX BEJTUYMH B BUIC
TabuIl ¥ rpaUKOB, ACJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIEIOBAHMUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
pamMKax y4eOHOTO 3KCIEpUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW W IPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy10BaHUS;

pemarbs pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCHOJIB3Ys (PU3HUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaUeHHUs (PU3MUECKOIN BEININHBI;

pelIaTh KaueCTBEHHbIE 3aJaUl: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LENOYKY PacCyXICHHUH C OMOpOM Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznyeckue sBICHUS,

UCTIONb30BAaTh MTPH PEIICHNH YIeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOH ¥ HAY4YHO-TIOMYJISPHOW WHGOPMAIMK, TOJIYYEHHOW W3 Ppa3InYHBIX
WMCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTYyYaeMyI0 HH()OPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAyKH, 00BSICHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM JKU3HU IJIs
oOecrieueHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0POBbs U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATH PadOTy TPYNIbI, PAUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K xoniry o6yuenus B 11 ki1acce mpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M E€OUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIeei:
TOYEYHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBbI UCTOUYHHUK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pEelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUWSA, JEHCTBHE MAarHUTHOTO TMOJs Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NIPSIMOJINHEWHOE PACHPOCTPAHEHUE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHuys, audpakuus U HOJAApU3ALMsA  CBETa, JHUCIEPCUSl  CBETa,
dbotoanexTpudeckuii 3Pdext (hoToaPdexT), cBeTOBOE JaBlE€HUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  IMPOBOAMMOCTH  pA3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHBIE $IBJIEHUA (TIPOLIECCHI), MCHOJIb3Yd (DU3UUYECKUE BEIUYUHBIL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHAYKIOUS MarHATHOTO MOJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTH
KATYyLIKW, HEPrUsl 3JEKTPUYECKOIO0 M MAarHUTHOIO IIOJIEHW, MEPHOJ M 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi M CHJa TOKa B MpoLecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl cuja JHMH3bL, NMPU OMHCAHUM MPABWIBHO TPAaKTOBATh (PU3MUECKUN
CMBICJ HCIOJIb3yEMbIX BEJIUYMH, UX OOO3HAYeHUS M EIUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMH BEIUUUHAMY;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIHOJIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, AJIMHA BOJHBI U
4acToTa CBETa, SHEPTUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypaclaaa, SHEPTUs CBSI3U



aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIMYHMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHATM3UPOBAaTh (PU3UUECKHE MPOIIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHIYKITUH, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHUS HWMITYJIhCA, 3aKOH COXPAHCHHSI
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHUs MacCOBOr'0 YHCIA, MOCTynarhl bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIIATH HAMIPaBJICHUE BEKTOPA UHIYKIIMA MAarHUTHOTO TOJISl POBOJIHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BEITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOLIECCOB C HCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHUU: TPHU ITOM
dbopmyIHupoBaTh MpoOIeMy/3a1ady U TUIIOTE3y YU4eOHOTO SIKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000pYA0BaHUS, POBOJIUTH OTBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHHsS W HUCIOJIb30BAaTh U3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PU3HUCCKUX BEIMYUH C UCTIOIB30BAHUEM TIPSIMBIX
W3MEPCHUI: TP ATOM KOHCTPYHPOBATh YCTAaHOBKY, (MKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUAEC TaOiuil U rpaduKoB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

coOJII0IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU UCCIEIOBAaHUN B
pamMKax y4eOHOTO OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENILCKOW U TPOEKTHOU
JEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJNIB3YsI (PU3MYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIIOBHS 3aJ1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOaMMBIC NI €€ PEIICHHs, IPOBOIUTh PAcUYEThl M OICHUBATH PEATLHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEJIMUNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue SBICHUS;

UCIIOJIb30BATh MTPH PEIICHUH YIeOHBIX 3a/1a4 COBPEMEHHBIE HHPOPMAIIHOHHBIE
TEXHOJIOTUH [IJIsl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETALIMM U HPEICTABICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJIApHON WHGOpMALMK, TOJYYEHHOM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

OOBSCHATh TPUHITUIBI JIEHCTBUS MAaIllUH, NPUOOPOB H TEXHUYECCKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBHKE B OBCETHEBHOM KU3HM IS
obOecnieueHnss O€30MACHOCTH MpPH OOpalieHUH ¢ NpuOOpaMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPYKAIOILIEH CpeaE;

paboTatb B TpYIIE C BBIIOJHEHUEM PA3JIUYHBIX COLHMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&K/JIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DUBUKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IOK

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

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKHI 7 ngj;ﬁf;igrouﬁ £41c07¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ng;;ﬁf;igrouﬁ £41c07¢
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I,)H:HI/DI 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpPa
Ponb u mecTo pusuku B

5 ($hOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4ecKkoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubmmnoreka HOK
JIBUKEHUE https://m.edso0.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIMHENHOE 1 bubmuoteka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOonHOe majeHne. Y CKopeHue 1 bubnnorexa [JOK
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHON TOYKH I10 1 bubmorexa [TOK

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



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmmorexa [JOK
' p Hv https://m.edsoo.ru/ff0c3be8
otcyera. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [punnun
9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa ai1st MaTepuanbHON TOYKU
Tpetuii 3akon HeroToHa niis bubnmnoreka HOK

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

11 Tsokectu. [lepBas kocMHuueckas bubmmorexa [JOK

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

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

13 TpeHusi. Cuiia COnpOTUBIICHUS TIPU bubnnorexa [JOK
IBIDKEHHUH TEJA B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cubl. [Iimeqo cusl. https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBECHS TBEPIOTO Tela
HMitynbsc MaTepralbHON TOYKH,

15 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnnorexa [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKCHHE

16 PaboTa 1 MOIIIHOCTH CHJIBI. but6mmorexa [IOK

Kunernueckas OHEPIUia

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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MatepraabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYECKON SHEPrUH

17

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

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

18

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOW SHEPTruu

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

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUU Tella Ha IpuMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

20

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

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

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE ABUKEHUE.
Anddyszus

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4dc?2



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 ABoraipo

24

25

26

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

Uneansubiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHHE
MenpeneeBa-Knaneiipona

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4fde

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

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y ITapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

I/I30Hp0ueccm B UACAJIbBHOM ra3c u
ux I‘pa(bPI‘-ICCKOG MMpEACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crioco0On! e€ n3meHenus. KoanuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa

Bungsr TCIIonepeaaIn

YV nenpHas TEII0EMKOCTh BEIIECTBA.
KoauuecTBo TemnoTsl npu

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

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c5952

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

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5c36



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

teronepenaye. AnnadaTHbIN
nporecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bu6nmmorexa [IOK

33
€ro pUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTiMOoCTh MPOIeccoB B

34 npupoe. Bropoii 3akon bubmmorexa [JOK

pupode. P https://m.edsoo.ru/ff0c6230
TEPMOJINHAMUKHI

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

36 Hukn Kapuo u ero KI1/]

37 DKOJIOTHYECKHE TPOOIEMbI
TETUIOIHEPTETHKH
O6o06maromuit ypox

38 «MOJIIGHK HI: Haf}I’p ¢uznka. OCHOBBI bubmorexa LIOK

YP ' https://m.edso0.ru/ff0c6938
TEPMOJIUHAMHUKHY
KonTponbHas padbora no teme
39 «Momnekynsipraas pusuka. OCHOBBI brbmmorexa [TOK
YEp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoteka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS

41 BIIQXKHOCTh BO3Ayxa. HacklleHHbIH brbmmorexa LTOK

Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
aMmopdHbIe Tena. AHU30TPOIIHS
P ¢ P bubnuoteka [JOK
42 CBOMCTB KpucTalioB. JKujakue

KpHuCTaJJIbI. COBpCMeHHHC
MaTCpHraJIbl

https://m.edsoo.ru/ff0c65f0



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

[laBnenue n KpUCTaIM3ALIMSL.

43 VYV nenbHas TEII0Ta [IaBIECHUS bubmorexa LHIOK
o ' https://m.eds00.ru/ffoc6708
CyOnumarus
bubnunorexa LIOK
44 N §
PABHCHHE TEMIOBOTO bananca https://m.eds00.ru/ff0c6820
DneKTpu3aus Tel. JINeKTPUICCKU
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [JOK
AL A p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBogHMKH, TUANCKTPUKH U
46 H(I))JI Z[OBO HI/?KI/I 3a1f(r))H bubnnorexa [IOK
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS IEKTPUUYECKOTO 3apsia
BzaumopeiictBue 3aps10B. 3aKOH
47 Kynona. ToueyHbIl di1eKTpUdeCKUi bubnnorexa [JOK
y ' p https://m.edsoo.ru/ffOc6ce4
3apsin
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nosist. [IpuHnun cynepnosunyu bubmuoreka [IOK
JJIEKTPUYECKUX TOJIeH. JInHuKn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nond. ITorennuan. PazHocts bubnmorexa [IOK
) 1AL, https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
b K
51 Onektpoémkoctb. Konnencarop 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
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https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCAaTopa

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

53

54

55

56

57

58

59

JlabopaTtopHast pabota "H3mepenue
AJIEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
arnapara, CTpyMHOro IpUHTEpa.
DIIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma 11st
ydacTka 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabota «3yueHue cMenanHoro
COCITMHEHUS PE3UCTOPOB)»

PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

3akon OMa AJist OJTHOM (3aMKHYTOM)
anekTpuyeckoit nenu. Kopotkoe
3aMblkaHue. JlaboparopHas padorta
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

SJICI(TpOHHa}I IMPOBOAUMOCTD
TBép,Z[BIX METaJI0B. 3aBUCHMOCTD

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

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



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

CONPOTHUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

DNEKTPUUECKUM TOK B BaKyyMe.

60 .
CBoiiCcTBa JIEKTPOHHBIX ITYYKOB
[TorynpoBoiHUKH, UX COOCTBEHHAs

61 Y MIPUMECHAs MPOBOJIUMOCTb. bubnmnoreka HOK
CaolicTBa p—N-niepexo/a. https://m.edsoo.ru/ffOc84ae
[omynpoBoAHUKOBBIE TPUOOPHI
DJIEKTPUUYECKUI TOK B paCTBOpax 1

62 paciuiaBax 3JE€KTPOJIMTOB. bubmmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ffOc82ba
DIIEKTPOIU3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CamocTosiTenbHbIN U bubmmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psijl. https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DnexTpuueckue npuOopsl U

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

65 O06o0maromuii ypok bubmuoreka [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
«9nexrpocraruka. [locTosTHHBIN bubnmnorexa [JOK

66 .
3NEKTpUYECKUl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHblil ypok. KonTponbHast bubmuoteka [IOK

pabota o Teme "DIeKTpoAUHAMHUKA"

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 PesepBublii ypok. O6o0maromuit 1 Bu6mumoteka [JOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
(]
Jlj;-n Tewa ypoka Bcero Konrpoabueie  Ipaxrueckue fl[:yrt?eﬂnﬂ :)I;I}()ba[:();];fenbﬂme
padoThbI padoTbI pecypen
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIecTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKUIWU
MaruauTtHoe 1noje NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnmnoreka [JOK
BzaumopeiicTBue mpoBOJHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaGopaTtopHnas padora «M3yueHue

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

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MAarHUTHOTO TOJIS HA
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

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

JlelicTBME€ MAarHUTHOTO TOJIS HA

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

6 DIeKTpOMarHuTHasE WHTYKITHSI. 1

IToTok BekTOpa MarHUTHOM



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

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

JlaboparopHas pabota
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

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

NHnykTuBHOCTD. SIBIIeHUE
camounaykiuu. 3/C
CaMOUHIYKIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

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

TexHuueckue ycTpocTBa U UX
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AJIEKTPOMArHUThI,
AJIEKTPO/IBUraTeNb, YCKOPUTEIIN
AJIEMEHTApHbIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o06maromuii ypok «MaraHutHoe
noJie. DJIEeKTpOMarHuTHast
AHIYKLHASD)

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

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [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
«HMccnemoBanue 3aBUCHMOCTH
neproia MajbIX KojiebaHui rpy3a Ha
HHUTH OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenbHbIi KOHTYP.
CBOOOIHBIE AIEKTPOMATHUTHBIC
KOJICOaHUsI B HICaTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAarHuTHBIMH KOJIeOaHUSIMHA

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasienue o 3aTyxarmux
KosieOaHusx. BeHyXIeHHBIC
MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.
CuHyconaIbHbIN IepEMEHHBIN TOK.
MomHOCTh IEPEMEHHOIO TOKA.
AMIITUTYZAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI

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

18

Tpanrcdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

VY CTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHNE 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, rCHEpaTopa NIEpEeMCHHOT 0
TOKa, JIMHAHT SJICKTpoOIICpeaad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOICTBE NIEKTPOIHEPIUU.

20 KynsTypa ncnonb3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3ZHU
MexaHuueckue BOJIHBI, YCIIOBUS

acrpocrpaneHnus. [lepuon.
21 I:C):KOPPOCTTI;ppaCHpOCTpaI})ICHHﬂ u bubmmorexa LOK
https://m.edsoo.ru/ffOcca54

JUIMHa BOJIHBL. 1lonepeunsie n
MPOJIOTILHBIE BOJHBI

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

23 cBoiicTBa U ckopocTs. [Ilkana bubmmorexa LIOK

https://m.edsoo.ru/ffOccfe0

3JIEKTPOMAarHUTHBIX BOJIH
[TpyHLIMIIBI pagUOCBS3U U

24 teneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokanus

o5 KonTponbnas padora «Konebanus u bubnnorexka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpssMonuHEHOE pacIpoCTpaHEHuE

26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK

Todeunslii ICTOUHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



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

OTtpakeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubmuorexa [IOK
IIpenenbHblil yro nmojJHoro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaKeHHUS
29 JlabopaTtopHas paborta «3mepenue bubnnoreka [HOK
MOKa3aTelist MPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenune n3o00pakeHui
30 B inH3e. DopMyia TOHKON JIMH3BI bubmmorexa [JOK
FTOPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTopHnas pabota
31 «UccnenoBanue cBOMCTB
M300paXKeHH B TUH3AX)
Hucniepcust cBera. CI0XKHBII cOCTaB
32 6enoro csera. L{Bet. JTabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»
Wurepdepennus creta. Judpaxnus bubnuoreka [IOK
33 N
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA
35 U YCIIOBHSI X 0€3011acHOro
MPUMEHEHUS
36 I'paHnLIBI TPUMEHUMOCTH bubnnorexka [JOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



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

[TocTynatel cienuanbHOU TEOPUU

OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/1JICHHE bubmmorexa [TOK
AHOBP ] s https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIICHHUE JTUHBI
DHeprus U UMIYJbC
38 PENATUBUCTCKOMN YacTulbl. CBs3b bubnnoreka [HOK
MacChl C SHEPrUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbhas pabota «OnTuka.
39 OCHOBBI CIEIUATIBHON TE€OpUU bubmorexa HOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
40 ®oronsl. Popmyiia I1nanka. bubnnorexa [HOK
DHeprus u uMNnyibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BaHNE Eu6 [TOK
noIMoTeKa
41 .0 A.T.
Porooperra. ObIs! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHHE
42 3I>'IHHITe§Ha an)l(bq)oroaq)(;@)ema bubmmorexa LIOK
A i https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
Hasnenue cera. OnwiThl I1. H.
43 JlebeneBa. Xumuueckoe aelicTBHE bubmmorexa [JOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:

¢dboToreMeHT, POTONATUHK,
COJIHEeYHast baTapest, CBETO IO/



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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Perenne 3agau 1mo reMe «JIeMEHTHI

bubmuorexa [JOK

4 KBaHTOBOU OITHUKH https://m.edso00.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pesepdopna o paccesauro a- bubmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactul. [nanerapnas Moznens atoma
bu6mmoreka [IOK

47 Hocrynatsi bopa https://m.edsoo.ru/ff0d0afa
Wznyuenue u norjoiieHnue GOTOHOB

48 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUH Ha APyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BonnoBble cBoiicTBa yactuil. BonHbl
ne bpoia. KopnyckynsipHo- bubnmnoreka [JOK

49 .

BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JIy4CHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnmnoreka [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAaKTUBHOIO U3ITyYEHUS
Cgoiicta anb(a-, 6era-, ramma-

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

59 W3otonsl. Anbga-pacna. bubnnorexka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa- https://m.edso00.ru/ff0d1162
pacnaz. ['amma-uznydenue

53 DHeprus CBSI3 HYKJIOHOB B si/Ipe. bubnmuotexa [JOK

S nepHble peakuuu. A nepHbii

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
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https://m.edsoo.ru/ff0d0afa
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peakrop. [Ipo6ieMbl, TEPCIIEKTUBEI,
9KOJIOTMYECKUE ACTICKThI SICPHOM
SHEPreTHKH

54

55

DneMeHTapHble YacTullbl. OTKpPBITHE
o3uTpoHa. MeTo Il HAOIOICHUS U
PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyrieli cton
«DyH1aMeHTaIbHbIE
B3auMoeiicTeus. EquHcTBO
bu3nYeCcKO KapTUHBI MUPAY

Bupg 3sésnnoro neda. Co3se3nus,
SIpKHE 3BE3/IbI, TUTAHETHI, UX
BuauMoe asrkenne. CoHevHas
cucrema

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

56

Connue. CojaHeuHass AKTUBHOCTb.
Wcrounuk snepruu ConHua u 3BE311

57

3BE31IbI, NX OCHOBHEIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHON
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&3/1. COBpeMeHHbIE
MIPEJICTABJICHUSI O TIPOUCXOKICHUH U
sposronun CoaHIa U 386311

58

Mnineunsii [Iyte — Hama
lNanaktuka. [Tonoxxenre u ABMKEHUE
Connna B IN'anaktuke. ['amakTuku.
UEpHbie IbIpHI B iApax rajlaKTUK

59

Bcenennas. Pazberanue rainakTuk.
Teopus bonpmoro B3peIBa.



https://m.edsoo.ru/ff0d0e38

PenukroBoe uznyuenue.
MeTtarajiakTuka

60

61

Hepemennsie npo6iaembl
aCTPOHOMUHU

KoHnTtposbHas pabota «71€eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

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

63

O6o6maromuii ypok. Pons 1 Mmecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOI HAyYHOU KapTHHE
Mupa

64

O6o06matomuii ypok. Posb
¢buznueckoil Teopuu B
(bopMHpOBAaHUY MPEICTABIECHUH O
¢du3nyeckoil kapTHHE MUpa

65

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

66

Pe3zepBHBI ypok. MarHuTHOE T10JIE.
DJIEKTpOMarHuTHask UHIYKIUS




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1
OTHOCHUTEJIBHOCTHU
Peze 1 ypok. KBanroBa. 3HKa.
68 aﬂel\lfl):;;zl};iT OHsMHHTH ]:1 o 1 Eubmorexa ITOK
p https://m.eds00.ru/ff0d1784
acTpou3uKu
OBLIEE KOJIMYECTBO YACOB I10 68

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

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO

«IIpocemenue»

METOINYECKHUE MATEPHUAJIbI JIJISA YYUTEJIA
https://cdn.catalog.prosv.ru/attachment/7e6288ch-a377-11df-9228-

0019b9f502d2.pdf

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://cdn.catalog.prosv.ru/attachment/7e6288cb-a377-11df-9228-

0019b9f502d2.pdf






