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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOI 00pa3oBaTebHOW MporpamMmel, 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, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4arommuxcsa 10—11 kiaccoB npu 00yueHun
ux Qu3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIHHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM GI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUs], a TAKKe
YUUTBHIBAET HEOOXOAUMOCTh peaIU3alUU MEXKIPEAMETHBIX CBA3€H (U3MKH C
€CTECTBEHHO-HAYUYHBIMU yU4E€OHBIMU IIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
LEeIU U3y4eHUs! (PU3UKHU Ha YPOBHE CPEAHEr0 00111ero o0pa3oBaHus, MIIAHUPYEMbIE
pe3ynbTaTbl OCBOEHUSI Kypca (DHU3UKHU: JIMYHOCTHBIE, METalpPEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma 1o (u3mke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHHMSI Kypca (pu3nuKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI M0 rojlaM 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
3HaHMI 00 okpyskaromieMm mupe. HHIKoabHBIN Kypc PU3NKH — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  ompenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTU B chepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIyYeHUs] HOBBIX MAaTEPHAJIOB C 33JJaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(u3MKN BHOCUT OCHOBHOM BKJIaJl B (POpMHUpPOBAHUE €CTECTBEHHO-HAYYHOM KapTHHBI
Mupa oOydaromuxcsi, B (opMUpOBaHHE YMEHUN TPUMEHSATh HAYYHBIA METOJT
MO3HAHUS MPU BHINIOJHEHUN UMHU YU4E€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku A1 ypoBHS CpeHEro o011ero o00pa3oBaHusi OJI0KEH
pAI UAeH, KOTOpble MOXKHO paccMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOESHHUS.

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



Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3nMku
o0ObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIseTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTepHM, BEIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpEANosiaraeéT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3KMKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN H3YYECHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOIIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMU 3JIEMEHTAaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX IPEICTABICHUSX O IPUPOJIE, IPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIsI ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOLECCOB).

CucTeMHO-IeSTeNIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU peanu3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allU SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YYarolUXCsl.
Jlnst 6a30BOro ypoBHA Kypca (PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOPBIE B TpOrpaMmme
no (usuke 0O0bETUHEHBI B OOMIUN CIUCOK YYEHHYECKUX MPAKTHUECKUX PaboT.
Bbiienenue B yKa3aHHOM I€pedHE J1abOpaTOPHBIX padoOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISETCS yYaCTHUKaMU 00pa30BaTeIbHOrO mpouecca
UCXOJ1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHallleHHs KaOuHeta ¢usuku. [Ipu
3TOM OO0ECleunuBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
IIOCTAHOBKY OIIBITOB 10 TPOBEPKE MPEI0KEHHBIX TUIIOTES.

bosnpiioe BHUMaHuE yAEISETCS PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
ITpu 3TOM 11711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCSA 3a0a4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 paslena Kypca, TaK U HWHTErpUpPYs 3HAHUSA W3
pa3HBIX pa3nesioB. sl Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUSI HA
OOBSCHEHHE TPOTEKaHUS (PUINYECKHX SIBICHUM M MPOILIECCOB B OKPYKAIOIIEH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJAEIU JUISl CUTYyallMu MPaKTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.



B cootBerctBum ¢ TpedoBanusiMu GI'OC COO k MaTepraibHO-TEXHUYECKOMY
obecrnieyeHn0 y4eOHOro mponecca 0a30BbIil YpOBEHb Kypca (DU3MKUM HA YpPOBHE
CpeqHero ooumero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCIOBHUSIX HMHTEIPUPOBAHHOTO KaOMHETa MPEAMETOB
€CTECTBEHHO-HAYYHOT0 1ukKiIa. B xabuHete Gu3MKU AOHKHO OBITH HEOOXOIUMOE
1abopaTtopHOe O0OpYJOBaHUE [JIs1 BBHINOJIHEHHS YKa3aHHBIX B IMpOrpamMme IO
(¢u3KKe yUeHUUECKUX NMPAKTUYECKUX PabOT U JEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMoHcTpaniioHHOE  00Opy/0BaHWE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEYMBAET IIOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIKOYEBbIX JEMOHCTpAUUd s
UCCIIEIOBAaHMSI  U3yYaeMbIX SIBICHUH U  IMPOLECCOB, OMIUPUUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 000OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTopHOTO O00OpPYAOBAaHUS JOJKHBI OBITh HOCTPOECHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMM LEJIIMHU U3yYEHHUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opMHpOBaHHE HUHTEpeca M CTPEMJICHHS OOYyYaroIMXCi K HAYYHOMY
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 HAYYHOIO MUPOBO33PEHHMSI KaK pe3yjIbTaTa U3yueHHUsl OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

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

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKU JIJS Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJOTUH.

JlocTmkeHne 3TUX Lened oOecreynBaeTCsl pelIeHHeM CIEIyIoMMX 3ajad B

npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

e MpuOOpEeTEeHNE CUCTEMbI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKIIOYAas 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 PELICHUH B IIOBCEIHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peIICHHUS pa3IUYHbIX 33]a4 C SBHO 3aJIaHHOU
duznyecKkol Monebplo, 3a/Jad, MOJPa3yMEBAIOIINX CaMOCTOATEIHHOE
co3manue QU3NIECKON MOJCIH, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TOHWMaHWE (U3UYECKUX OCHOB W TPHUHITUIOB JEHCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTUIECKUX MPOIIECCOB, MX BIMSHUS HA OKPYKAIOITYIO
cpeny;

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

e CO3JIaHWC YCJIIOBHM IJISi Pa3BUTHsI YMECHHI MPOEKTHO-UCCIIEI0BATEIHLCKOM,
TBOPUYECKOH 1eATEITHHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme Mo (QU3MKE TMepeyeHb JabopaTOpPHBIX U
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 HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Hayunbie mMeTOnbl 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. I'paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

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

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAass CKOPOCTb) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
Clio)keHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHOM TOYKHU M0 OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[lepuon u yactora obparieHus. LleHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue ABWKEHHS Teja, OPOIIEHHOTO TOJ YrioM K TOPU3OHTY H
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JABMKEHHUS C LEIBIO ONPENAEICHUS] MTHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akon HerotoHa miist
MaTepuaibHON TOUYKU. TpeTuii 3akoH HbroTOHA 1Sl MaTepUaIbHBIX TOYEK.

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

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

Tpenue. Buapl Tpenus (mokosi, ckoiabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHusl CKOJIbKEeHUS U cuiia TpeHus nokosd. KoadduiumeHt tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenpHOE U BpallaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

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

TexHudeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanyue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3ZHUKAIOUIMX B IPYXKUHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMIrynbC cuibl 1 U3MEHEHHME HMITYJIbCa TEJA. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeaxtrnBHOE BMXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETHYECKOW SHEPTHH.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nehopMUpOBaHHOM NpPYKUHBL. [loTeHIIManbHAas SHEPTUs Teaa BOJINU3HU MOBEPXHOCTU
3emu.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HEIOTEHIUAIBHBIX CUJI C '3MEHEHHEM MEXAHUYECKOM DHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE INPUMEHEHUE: 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 abCOJIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasATHUKOB.

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

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIU CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPIBIX TEJT U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPHHM HACAIbHOrO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JIBMXKEHUs dactul rasza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS HACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MApAMETPAMU COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEILIONPOBOJAHOCTb, KOHBEKIUS, U3JIydeHHUE. Y IeJIbHAs TEIUNIOEMKOCTD BELIECTBA.
KosmmuecTBo TemnoThI Ipu Temonepesaye.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamMuku. HeoOpaTtuMocTh MpoIieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JeHcTBUS. DKOJIOTUYECKUE TPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUIKM TIOJA JEUCTBHEM CXKAaTOTO BO3ayXa, HarpeBanwe 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

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

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXXHOCTh BO3Ayxa. HacelllleHHBbIA map. YaelbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUSI OT JaBJICHHUS.

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

YpaBHeHue TerIoBoro OaaaHca.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: 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 IJIABJICHUS! KPUCTALUTMYECKOTO BEIlECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mMepenne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoauHaAaMMKAa
Tema 1. Inekmpocmamuxa
DneKTpu3anus Tei. DISKTPUUECKU 3apsia. J[Ba BU1a 3I€KTPUUECKUX 3apsII0B.
[IpoBOIHUKM,  UAJIEKTPUKK W TOJIYNPOBOAHUKH.  3aKOH  COXpPAHEHUSA
AIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akod Kynona. ToueuHsblil 3ieKTpuuecKuil 3aps.
DnekTpuueckoe mose. Hampsok€HHOCTh  2JIeKTpUuueckoro mojis. I[lpuniun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOAHUKM W JIMDIEKTPUKHA B DJIEKTPOCTATHYECKOM IIoJie. JlMdieKkTpudeckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIEKTPOMETP, DSJEKTPOCTATHUYECKasi 3allUTa, 3a3€MJICHHE 3JIEKTPONpHUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JI€E.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuina Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYLIash CUja M BHYTPEHHEE CONPOTUBIIEHWE HCTOYHHMKA TOKA.
3akoH Oma 11 ONHOM (3aMKHYTOM) 3JieKTpuyeckoi uenu. KopoTtkoe 3ambIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT Temrneparypbl. CBEpXIIPOBOIUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
noJlynpoBoHUKOB. CBoiicTBa p—N-nepexoaa. [lomynpoBoHUKOBBIE TPUOOPHI.

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



DOnekTpuyeckuii ToK B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIH
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OAJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
AIEKTPOOCBETUTEINIbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIU U0,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUiTbl TOKA U HaIPSKEHUS.

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

CMemaHHOe COeIMHEHUE TTPOBOHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOJBIXKYIIEH cuiibl. KOpoTKoe 3ambIKaHHe
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa ¥ IpOBOJIUMOCTb BO3/1yXa.

OHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

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

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HBIM (akT, rumore3a, (pusznueckas 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 TPUTOHOMETPUUECKOE TOXKIAECCTBO,
BEKTOPBI U UX MIPOCKIIUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOHM mpupoje, nuddysus, ocMoc,
TETIOOOMEH JKUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOS PaBHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

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, 0ApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTHe), JIBUrareilb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, 3JIEKTPOHArPEBATEIIBHBIE puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTostHEBIE MarHUTHL. B3anmoaencTBre MOCTOSHHBIX MArHUTOB. MarauTHoe
noje. Bektop MarHuTHOM MHAYKIUU. [I[pUHIIMN Cyneprio3uliui MarHUTHBIX MOJICH.
Jluauu MarHuTHOM wuHAyKIMU. KapThHa JUHUNA MAarHUTHOM HWHAYKIUAH TOJIS
MOCTOSIHHBIX MarHUTOB.

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

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

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

SlBneHue DNEKTPOMAarHUTHOW MHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIIAs CUjla HWHAYKIUM. 3aKOH JJIEKTPOMAarHWTHOU
nHaykuuu dapanes.

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

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJIEKTPOABIKYILAS  Cuia
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTHI, SJIEKTPOJBHUIATEIb, YCKOPUTEINU 3JIEMEHTAPHBIX
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.

SIBeHME SIIEKTPOMArHUTHON MHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUSA MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumon, wactora, amrmumryna u (asa KoneOaHUI.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

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

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosieOanus. PezoHanc. BoiHy K I€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsL.

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

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrUr. DKOJIOTMUECKUE PUCKH MPU MPOU3BOACTBE 3IEKTpodHepruu. Kymbrypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJI€OATENbHOM cHUCTEMbl (NMPYXUHHBIA WIN
MaTEeMaTUYECKU MAsITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuminorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSIKEHUS OT BPEMEHU) JJIs
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJAa MaJbIX KOJIEOAaHUM rpy3a HA HUTU OT
JUIMHBI HUTU U MacChl Ipy3a.

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

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0JIHbL

Mexannueckue BOJHBI, ycIOBHUS pacnpoctpanenus. llepumon. CkopocTb
pacrnpocTpaHeHUsT W JJuHA BOJIHBL. [lomepedHble W TPOJOJIBHBIE BOJIHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BekropoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMIIeHUE, noJsapuszanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

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

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPAHEHHUE MONIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: 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,
noJisipu3anys, Iuppaxuus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsMoiMHENHOE pacHpOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. [lpenenbHbI yroa MOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LIger.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUparOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

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

[lonspuzamus ceera.

TexHuueckue YCTpONCTBa M MPAKTHUYECKOE MPUMEHEHHE: OYKH, JIyma,
¢doToanmapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOIN, 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.
HaGmronenne nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKHU. [locTynarsl criennanibHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUAI OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

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

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmul K6AHMOBOU ORMUKU

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

OtkpeiTre u uccinenoBanue ororpdexra. OnwiTel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBHenue DuHmTeitHa st hoTodaddexra. «KpacHas rpanunay
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
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 paccesHuiO 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 cBOMcTBa yacTull. BonnHel 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.

Ornpenenenue 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
panunoaktuBHoCcTH. OnbITH Pe3epdop/a mo onpeneneHuio cocTaBa paaioakTUBHOTO
m3nydenns.  CBoiictBa  ambda-, Oera-, ramMMma-usiydeHus. BrusHue
PaaMOaKTUBHOCTU HA KWBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

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. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SAEPHON YJHEPTETUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3NUYeCKON KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE NMPUMEHEHUE: TO3UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabonul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMHUM U aCTPOPU3MKH

Otansl pa3BuTUs acTpoHoMuUU. [IpuKkiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

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

ConHeuHas cucrtema.

Connue. ConHewyHass akTUBHOCTh. Mcrounuk sHeprun CosiHIa W 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TJIABHOW IOCIIENOBATENBHOCTU. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BOoIonMU CoJiHIA U
3BE3. DTanbl )KU3HH 3BE3I.

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 Xa06:1a. Pazberanue rajiakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Macmrabnas crpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUN I ONPE/IeNICHUs MOJI0KEHU HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEPHOIro MOJyIIapHs U IPKHUE 3BE3BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COILIMAJIbHOM M TUYECKOM cepax NeaTeIbHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKU 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
IIPEJCTABJICHUMN O PUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 11 kimacce ocylecTBIsieTCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI U MX IMPOEKUMUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupoje, KosieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAITMYECKON PEIIETKH, CIIEKTPATbHbIN aHAIN3.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHOHHAS II€Yb, pajap, PaguONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



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

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOImUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMNbBITA JEITEILHOCTH B MPOLIECCE PEaTr3allii OCHOBHBIX HAIPaBICHUUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

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

NPUHATHE  TPAJULIHUOHHBIX  OOIICUETOBEYECKUX T'yMaHUCTUUECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

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

YMEHUE B3aMMOJEHCTBOBATH C COMAIBHBIMA HHCTUTYTAMU B COOTBETCTBHHU C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUNCKOM I'PaKTaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE€ 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:



UHTEpPEC K Pa3IMYHbIM cdepaMm npodecCuoHaNbHONU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiuei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JACTH
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

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

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

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

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh IENU JACSITCIBHOCTH, 3aJaBaTh TapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh MJIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITCIBHOCTH;
KOOPJIMHUPOBATH M BBITTOHATE pa0OTY B YCIOBUSAX PEaIbHOTO, BUPTYaJIbLHOTO
1 KOMOMHUPOBAHHOTO B3aWMOCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
bu3nuecKoil HayKH;



BJIa/I€Th HaBbIKAMHU Y4eOHO-MCCIIEA0BATENbCKON U MPOEKTHOW AESITEIbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeUIeHMs 3ahad (PU3UYECKOTO COAECP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUAAMHM JEATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUSA, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IIPOEKTOB B 00s1acTH (PU3HKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs, HAXOAUTh apTYMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILLICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7auyd pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00IacTel;

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

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

Pabora ¢ undpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBISATh MOMUCK, aHaJMU3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHUU KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3aLMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUH U LEIEBOU ayAUTOPHUHU, BHIOMpAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBIISAThH O0IIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOH JIEATEIHHOCTH;
pacrno3HaBaTh MPEANOCBUIKA  KOH(DIUKTHBIX CHUTyallUd M cMsr4arhb
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYeCKOE IOBEAECHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
(GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh WU (QOPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEOYTECHHUI;

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

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

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 PHUCKM W CBOEBPEMEHHO IIPUHUMATh pEIICHHA MO HX
CHIKCHMUIO;

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 U MPABO APYTUX HA OMIUOKH.

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

CaMOCO3HaHMsl, BKIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHATILHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAIIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

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

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOIIMOHAIBHOE COCTOSTHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konity o0yuenus B 10 kiaacce mpeMeTHbIE pe3yibTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKux 3aj1ad;

pacro3HaBath (U3UYECKHUE SBICHUS (MPOLECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



DIIEKTPOIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKCHHE,
cBOOO/IHOE TAJICHHUE TEJl, JTBMKCHHUE TI0 OKPYKHOCTH, MHEPIUS, B3aUMOJICHCTBHEC
ten, nuddy3us, OpOyHOBCKOE JBMKCHHE, CTPOCHUE >KUIKOCTEH M TBEPIBIX Tel,
U3MEHEeHHEe O00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
UCTIapeHue, KOHACHCAIUs, IUIaBJICHUE, KPUCTAUIM3AIUs, KHUICHHUE, BIAKHOCTH
BO3/lyXa, MOBBIIICHUE JaBJICHUS Ta3a MPU €ro HarpeBaHUHM B 3aKPBITOM COCY/IC,
CBSI3b MEXK]y TapaMeTpaMH COCTOSIHHS Ta3a B M30IPOIEccaX, IEKTpU3AIus Tel,
B3aMMOJICHCTBUE 3aPsJIOB;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIIONB3YS (HU3UIECKUE BEITMUWHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMIYJIBC Tella, KHHETHYeCKasl SHEPTus, NMOTCHIIMATbHAS SHEPTUs, MEXaHUYCCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUW TPABUIBHO TPaKTOBAThH
(GU3MYECKUI CMBICT HMCIOJB3YyeMBIX BEIMYHMH, WX O0O3HAYCHUS M CIWHHIIBI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPTIUs XaOTHYECCKOTO JBIDKCHHUS MOJICKYJI, CpeIHEKBaApaTHIHAS
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, paboTa Trasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUeHUsS W EAWHUIBI, HAXOMUTh (OPMYJBI, CBS3BIBAIONINE JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
AIIEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TOJIS, TIOTEHIIMAN, Pa3HOCTh MOTEHIINATIOB,;
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHAIM3UPOBaTh (PU3UUYECKHUE MPOIECCHl U SIBJICHUS, UCIIONb3Yys (PU3HUECKHE
3aKOHBI M MIPUHIMILL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPrHHM, 3aKOH COXpPaHEHHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsina, 3akoH KyloHa, TpH O3TOM pa3iuyaTrh CIIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; paznuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIb30BAHMS B IMOBCEIHEBHOM
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 MPEJJI0AKEHHOTO 000pYA0BaHUs, IPOBOIUTD OMBIT U (POPMYITUPOBATH
BEIBOJIBL;

OCYILECTBISATH MPSMBbIE U KOCBEHHBIE U3MEPEHUsI PU3NYECKUX BEITUYHH, PU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIWYUMHAMH  C
UCTIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpOBaTh Pe3yabTaThI MOTYUYEHHOW 3aBUCUIMOCTH (PU3NIECKUX BEJTUYMH B BUIC
TabuIl ¥ rpaUKOB, ACJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIEIOBAHMUS;

co0uro1aTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUHM UCCIEI0BAaHUMN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy10BaHUS;

pemarbs pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCHOJIB3YS (PU3HUECKHUE 3aKOHBI U MIPUHIUIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaUeHHUs (PU3MUECKOIN BEININHBI;

pelaTh KaueCTBEHHbIE 3aJau: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPECUUBYIO
LENOYKY pPAacCyKICHUH C ONMOpOH Ha M3Y4YEHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCTIONb30BAaTh MTPH PEIICHNH YIeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOH ¥ HAY4YHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYECHHOM W3 Ppa3InYHBIX
WMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(OPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 1JIs
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 PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.

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
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIeei:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHBII HCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOIO siipa MpU PEUICHUU (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NIPSIMOJINHEWHOE PACHPOCTPAHEHUE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus U TOJAApU3ALMS  CBETa, JUCHEpCUs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKUE,  DBJEKTPUUYECKYID  IPOBOAMMOCTh  pa3IUYHBIX  cpel) |
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHAYKIOUS MarHATHOTO Mojs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTH
KAaTyLIK{, 3HEPrusl 3JEKTPUYECKOIO M MAarHUTHOIO IIOJIEM, MEPHOJ M 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi M CHJa TOKa B MpoLecce
FApMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE paccTosiHue U
ONTUYECKasl cuja JMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATh (PUIMUECKUIA
CMBICJ HCIOJIb3yEMbIX BEJIUYMH, UX OOO3HAYeHUS M EIUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMH BEIUUUHAMY;

ONMKCHIBATh HW3YYEHHbIE KBAHTOBBIC SIBICHUS M MPOIECChl, HCIONb3Ys
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypaclaaa, SHEPTUs CBSI3U



aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBI, YKa3bIiBaTh (OPMYJIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHATM3UPOBAaTh (PU3UUECKHE MPOIIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapalljieIbHOrO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKITUH, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHCHHS DHEPTUH, 3aKOH COXPAHCHHUS HUMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOTO 4YMclia, MocTynatel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH,

OTIPEJICIISTH HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
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 HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX H3MEPEHUU: TPHU ITOM
dbopmyIHupoBaTh MpoOIeMy/3a1ady U TUIIOTE3y YU4eOHOTO SIKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000pYA0BaHUS, POBOJIUTH OTBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBIIATH MPSMbIC M KOCBEHHBIC M3MEPCHHS (PU3NUSCKUX BEITUYHH, TTPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PU3HUCCKUX BEIMYUH C UCTIOIB30BAHUEM TIPSIMBIX
WU3MEPCHUI: TP 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DUKCHUPOBATHh PE3yJIbTATHI
MOJIYYCHHOU 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

coOJII0IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU UCCIEIOBAaHUN B
pamMKax y4eOHOTO OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENILCKOW U TPOEKTHOU
JEATEILHOCTH C HMCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJNIB3YsI (PU3MYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIIOBHS 3aJ1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIbI,
HEOOXOaUMBIC I €€ PEIICHHs, TPOBOJAUTH PACUYEThl M OIICHUBATH PEaJbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEJIMUNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnuecKkue SBICHUS;

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUH [IJIsl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETALIMM U HPEICTABICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJIApHON WHGOpMALMK, TOJYYEHHOM W3 pa3IMYHBIX
HMCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATh IMOJTy4yaeMylo HH(pOpMaIuio;

OOBSCHATh TPHUHITUIBI JCHCTBUS MAaIH, NPUOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB 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 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
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&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! 0 0 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
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bu6muoreka [IOK

®da30Bble IEPEXOBI

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
Uroro no pazneny 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
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHoe nojyie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 0 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edso0.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 0 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI CIENUATTBHON TEOpUH bubnuorexa [JOK
3.1 4 1 0
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThl KBAaHTOBOM ONTHKHU 6 0 0 bubmmorexa LIOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E;IESHZI;T:(;?)&OU% £41007¢
Hroro no paszneny 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
Kosun4yecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kourpoabnbie I[IpakTnueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

®dusnka — HayKa O MPUPOJIC.

1 Hayunbie MeT(?)IK bl HO?I;)H:HIfﬂ 1 0 0 bubmorexa HOK

e A 05.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (dbopMUPOBaHUU COBPEMEHHOM 1 0 0 bubnuoreka [IOK
Hay4YHOU KapTUHBI MUDA, B 05.09.2023  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 0 0 bu6mmoteka IIOK
newxeHus. [lepemenenue, 12.09.2023 | https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpPHOE ITPSAMONIMHETHOE 1 0 0 bubmmnoreka HOK
JIBIJKEHHE 12.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMONTUHEIHOE 1 0 0 bubmuorexa [IOK
IIBIDKEHUE 19.09.2023 = https://m.edsoo.ru/ff0c372e

5 CBoOonHOe majieHne. Y CKopeHue 1 0 0 bubnmnorexa [JOK
CBOOOIHOTO MAJACHUS 19.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 0 0 bubmorexa [TOK

P 26.09.2023  https://m.edsoo.ru/ffOc3ada

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
- Hepi 26.09.2023  https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBbiii 3akon HproToHa
Macca tena. Cuia. [punnun
9 CYIIEePIO3UINH CUil. BTOpoii 3aKoH bubmmorexa [JOK
Hep + PTOP . 03.10.2023  https://m.edsoo.ru/ffOc3be8
HeroToHa ai1st MaTepuanbHON TOYKU

10 Tpetuii 3akoH HeroToHa niis bubnnoreka [JOK
MaTepUaIbHbIX TOYEK 03.10.2023  https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMudeckas bubmmorexa [JOK

P 17.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena 17.10.2023 = https://m.edsoo.ru/ffOc3el18
Cuna tpenus. Koapdunuent

13 TpeHust. Cuiia COpOTUBIICHUS PU bubmuoteka [IOK
IBIDKEHUH TeJla B )KUAKOCTH WU 24.10.2023 | https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MomeHT cuibl. [1nedo cuiebl. 24.10.2023  https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHS TBEPIOTO Tela
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTepPUATIbHBIX TOYEK. bubmmnorexa [JOK
Wmnynbe cuiibl. 3aKOH COXpaHEHUs 31.10.2023  https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE TBHKCHHE

16 PabGoTa 1 MOIIIHOCTH CHJIBL. but6mmorexa [IOK
Kunernueckas sHeprus 31.10.2023  https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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MatepuaabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYECKON SHEPrUH

17

[TorennmaneHas 3HEPrHUsl.
[ToreHunanpHas 3HEPIUs yupyro
ne(pOpMHUPOBAHHON MIPY>KUHBIL.
ITorennmanesHas 3HEPrUs TENA
BOJIM3U MMOBEPXHOCTH 3eMIIU

07.11.2023

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

18

ITorennmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHHEM MEXaHNIeCKOM
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHHUsI MEXaHUYECKOM IHEPT U

07.11.2023

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

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHUUECKOM
SHEPIUH Tejla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

14.11.2023

20

KonTponbHas padbora no teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

14.11.2023

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

21

22

OCHOBHBIE MTOT0KEHHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHUE.
Anddyszus

XapakTtep JBUKEHUS U
B3aMMOJCHCTBHUS YaCTHII BEIISCTBA.
Mogenu cTpoeHus ra3os,
JKUJIKOCTEN 1 TBEPIIBIX TEJ

28.11.2023

28.11.2023

bubnunorexa 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. Konnuectso
BemiecTBa. [locrosnHas ABoraapo

05.12.2023

24

25

26

TerioBoe paBHOBECHE.
Temneparypa u €€ u3smMepeHue.
[ITxana remneparyp Llenscus

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa

cpeqHel KHHETUYECKOM SHEePruun
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

05.12.2023

12.12.2023

12.12.2023

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

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

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

19.12.2023

28

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
MEX]Ty ITapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3a

19.12.2023

29

30

31

M3onponeccs! B UACAIBHOM rase u
uX rpaduueckoe npeacTaBieHue

Bnytpennss sneprus
TEPMOJIMHAMHYECKON CUCTEMBI U
CrocoObI €€ H3MECHCHHS.
KonudectBo Tennote! u paboTa.
BryTtpeHnHss sHeprus
OJHOQTOMHOT'O HJICATBHOTO Ta3a

Bunael renionepenaun

26.12.2023

26.12.2023

09.01.2024

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5952

but6mmorexa [IOK
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

VY nenbpHas TEIUI0OEMKOCTE BEIIECTBA.

KomndecTBO TEIIIOTHI pu

bubnunorexa LIOK

32
Terionepenaye. AnuadaTHbIN 09.01.2024  https://m.edsoo.ru/ffOc5¢36
nporiecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U Bu6mumoteka [JOK
€ro MpUMEHEHHE K U30IpoLieccaM 16.01.2024  https://m.edsoo.ru/ffOc5efc
HeoOpaTiMocTh MpoIieccoB B
34 npupoje. Bropoi 3akoH bubmmorexa [IOK
PHPOJLE. BTOP 16.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIJIOBOM MAalllMHbI 23.01.2024  https://m.edsoo.ru/ff0c600a
36 K KII
ukn Kapnao u ero KII/J 93.01.2024
37 DKoJ0oru4ecKue npooIeMbl
TETJIOOHEPTETUKH 30.01.2024
Ob6o06maromuit ypok
38 «MOJ‘II:K HI: Ha;}IIp ¢uznka. OCHOBBI brbmmorexa [TOK
yIp ' 30.01.2024  https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKIY
KonTponbHas padora no teme
39 «MonekynsipHas ¢puznka. OCHOBBI brbmmorexa [TOK
yIP ' 06.02.2024  https://m.edsoo.ru/ff0c6as50
TEPMOIMHAMHKIY
40 [TapooOpa3oBaHue U KOHIEHCALINS. bu6muoreka [JOK
Hcnapenue u xurenue 06.02.2024  https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCHUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachIeHHbIi bubmorexa HOK
ap AYRa. - 13.02.2024  https://m.edsoo.ru/ff0c64d8
N}
42 TBépnoe teno. Kpucramimueckue u bu6nuorexa [IOK
amop(HbIe Tena. AHU30TPOIHUS 13.02.2024  https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c5c36
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
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CBOWCTB KpHUCTaJLIOB. JKuakue
kpucrauibl. COBpeMEHHbIE

MaTepHuabl
[laBnenue u KpUCTaUIU3ALIMSL.
43 YV nenpHas TEIIOTA IIJIaBICHUS. Bubmorexa OK
27.02.2024 | https://m.edsoo.ru/ff0c6708
Cy6numarnus
bubnuoreka [{OK
44 % 3]
PABHCHHE TEIIOBOTO hananca 27.02.2024 | https://m.edsoo.ru/ff0c6820
OneKkTpu3zanus Tei. JNeKTPUIECKUn
45 3apsia. JIBa BUIa DIEKTPUIECKUX bubmorexa [IOK
' 05.03.2024  https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOOHMKH, TUIIEKTPUKHI U
46 H(I))J'I OBOJHUKU 3a1j§H Bubmorexa LIOK
yip ' 05.03.2024  https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS PJEKTPUUECKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3aKoH
47 Kynona. Toueunslii 21eKTpUYECKUN bubmorexa HOK
' 12.03.2024 | https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsk€HHOCTD 2JIEKTPUYECKOTO
48 nosist. [IpuHnun cynepno3unuu bubmuoteka [IOK
AJIEKTPUIECKUX ToJIeh. JImHmm 12.03.2024  https://m.edsoo.ru/ffOc6df2
HaINPsKEHHOCTH
PaGota cuit 371eKTpOoCTaTHUECKOTro
49 ond. ITorennuan. PazHocts Bubmorexa IIOK
) ' 19.03.2024  https://m.edsoo.ru/ff0c6f00
[MOTEHIMAIOB
TIpoBOAHNKH U TUDIEKTPUKHU B
50 Z-)J'IpeKT OCTaTUIECKOM noljle BrbmroTexa [IOK
P ' 19.03.2024 = https://m.edsoo.ru/ff0c7018

I[I/IBJICKTpI/I‘-IGCKaSI IpOHUITACMOCTb



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

51

OnexrpoéMkocTs. Konnencarop

26.03.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7126

52

53

54

55

56

57

DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOTO KOHIEHCaTopa

JlaGopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[TpuHIMI NECTBYS U TPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO
anmapara, CTpyWHOTO IpUHTEpa.
DneKTpocTaTHIecKas 3alluTa.
3azemileHne AIeKTPOnpruOOpPOB

DJIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma J1s
ydacTka 1enu

ITocnenoBarenbHOE, MapauIEIbHOE,
CMEIIAaHHOE COEANHEHNE
npoBoJHUKOB. JlabopaTropHas
pabota «/3ydueHue cMeanHoro
COEIMHEHUS PE3UCTOPOBY

Pabora 1 MOLTHOCTB

ANEKTPUUECKOr0 TOKA. 3aKOH
[xoynsa-Jlenna

26.03.2024

02.04.2024

02.04.2024

16.04.2024

16.04.2024

23.04.2024

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bubmmoreka IIOK
https://m.edsoo.ru/ffOc74f0

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 11 IOJIHOU
(3aMKHYTOM) 3JIEKTPUYECKON IICTIH.
Kopotkoe 3aMbIkaHue.
JlaGopatopHas pabora «3mepenue

23.04.2024

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



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

OJIC ucToyHUKa TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHUS

DNEeKTpOHHas IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTh

59 CONPOTHUBIICHUS METAJJIOB OT 30.04.2024
temmneparypbl. CBepXIIpOBOIUMOCTh

60 DJIEKTPUUYECKUI TOK B BaKyyMe.

CBoiiCTBa 2JIEKTPOHHBIX ITYYKOB 30.04.2024
[TomynpoBoiHUKH, X COOCTBEHHAs

61 Y IPUMECHAs TPOBOIUMOCT. bubmmoreka [JOK
CaoiicTBa p—N-nepexoja. 07.05.2024  https://m.edsoo.ru/ffOc84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DJIEKTPUUYECKUI TOK B pacCTBOpax 1

62 paciuiaBax dJIE€KTPOJIMTOB. bubmmnoreka HOK
DIIEKTPONUTHYECKAsT JUCCOLIHAITHS. 07.05.2024  https://m.edsoo.ru/ff0c82ba
DnexTponauns3
DIIeKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN 1 bubmuoreka [JOK
HECaMOCTOSITENIbHBIN pa3ps. 14.05.2024 = https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DnexTpuueckrue npuOopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE bu6muoreka [JOK
npuMmeHenue. [IpaBuia TeXHUKH 14.05.2024 = https://m.edsoo.ru/ffOc86fc
0€e301acHOCTH

65 O06o0maromuii ypok bubnunorexa LIOK
«DNEKTPOTMHAMHUKAY 21.05.2024 | https://m.edsoo.ru/ff0c88be

66 KonTtponbHas pabora o Teme bu6muotexa [JOK
«9nekrpocraruka. [loctosHHbBIN 21.05.2024  https://m.edsoo.ru/ffOc8a8a



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

ANEKTpUYECKUil TOK. TOoKH B
Pa3IMYHBIX CPENAX»

67

68

PesepBHbiil ypok. KonTposibHas
pabora o Teme
"OnexrpoauHamuka"

PesepBHbIil ypok. O0o0mIarommii
ypok o temaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc8f6c



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

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl

ITocTosTHHBIE MAarHUTHI M KX

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 0 0 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKUIWU
MarsuTHoOe 1oJie TPOBOIHUKA C

5 TokoM. OnbIT DpcTeaa. 1 0 0 bubnmnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaGopaTtopHas padora «M3yueHue

3 MarHIETHolso noiﬂ KaT Kny: 1 0 1 bubmorexa [JOK

yit https://m.edsoo.ru/ff0c98fe

TOKOM»
JlelicTBME€ MAarHUTHOTO TOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.
JlaGoparopHas paboTa bubnnorexka [JOK

4 . 1 0 1
«HccnenoBanue neMcTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»
JlelicTBME€ MAarHUTHOTO TOJIS HA

5 JBHXKYILYIOCS 3apSKEHHYIO 1 0 0 bubnuorexa [JOK
yactuny. Cuna Jlopenna. Pab6ora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTpOMarHuTHas UH usl.

6 P AV 1 0 0

IToTok BEKTOpa MarHUTHOMN



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

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

JlaboparopHas pabota
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

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

NHnykTuBHOCTS. SIBIICHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

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

TexHuueckue ycTpocTBa U UX
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AIIEKTPOMArHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHbBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0matomuii ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHast
AHIYKLHASD)

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

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

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

bubmuorexa [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.
CB0OOIHBIE AIIEKTPOMAarHUTHBIE
KOJICOaHUsI B HICATbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAarHuTHBIMH KOJIeOaHUSIMHA

®opmyna Tomcona. 3akoH

COXpAaHCHUA SDHEPTHUHU B UACAIIbHOM
KoJIe0aTeIbHOM KOHTYpC

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

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

16

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

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

17

[IepeMeHHBIH TOK.
CunyconaaibHbIN TEPEMEHHBIN TOK.
MomHOCTh IEPEMEHHOIO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HATIPSKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanrcdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIEKTPUYECKON SJHEPIUU

19

Y CTpolcTBO M TPAaKTHUECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO

bubmuoreka [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
KU3HU
MexaHuueckre BOJIHbI, YCIIOBUS

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

JUIMHa BOJIHBL. 1lonepeunsie n
MIPOJI0JIbHBIE BOJIHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnnoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
ONEeKTPOMAarHUTHbBIE BOJIHBL, UX

23 cBoiicTBa U ckopocTs. [Ilkana bubmmorexa LIOK

https://m.edsoo.ru/ffOccfe0

3JIEKTPOMAarHUTHBIX BOJIH
[TpyHLIMIIBI pagUOCBS3U U

24 teneBuaeHus. Pazsurue cpencts
cBsa3u. Pagnonoxanus

o5 KonTponbhas pabota «Konebanus u bubnnorexka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacpOCTpaHEHHE

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
BHYTPEHHETO OTPaKEeHHUS
29 JlabopaTtopHas pabota «3mepeHue bubnnoreka [JOK
MOKa3aTelIs NPEJIOMJICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B inH3e. DopMyIlia TOHKOW JTHH3BI bubmmorexa [JOK
+ TOPMY, ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTopHnas pabota
31 «HMccnenoBanue CBOMCTB
M300paKeHH B TUH3AX)
Hucniepcust cBera. CI0XKHBII cOCTaB
32 6enoro csera. L{Bet. JlabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»
UnTepdepenmus crera. Audpaxmus bubnuoreka [IOK
33 N
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. bubnuorexa [IOK
Ilonmapuszanus ceera https://m.edsoo.ru/ffOcf02e
OnTudeckue MpudOpPHI U YCTPOICTBA
35 U YCIIOBHSI X 0€3011acHOro
MPUMEHEHUS
36 ['panutbl TPUMEHUMOCTH bubnnoreka [HOK

KJIACCHYECKOU MEXaHUKH.

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
OTHOCHUTEJIBHOCTH

37

38

39

40

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITTHHBI

DHEprus ¥ UMITYJIbC
peIATUBUCTCKOM YacTullbl. CBs3b
MacCChI C SHEPTUEH U UMITYJIbCOM.
DHeprust MoKos

KonTponbhas pabota «OnTuka.
OCHOBBI CIEIUATIBHON TE€OpUU
OTHOCUTEIILHOCTH

®otonsl. Dopmyina I1nanka.
OHeprust 1 UMITyJIbC GOTOHA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfc68

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf6f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6

41

OTKpBITHE U HCCIIEI0BaHNE
dotoaddekra. OnbiTer A. I
CroneroBa

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcffc4

42

43

44

3akoHbl poTodddexra. YpaBHeHHE

DitamreitHa s hotodrddexra.

«Kpachnas rpanuna» potospdexra

JlaBaenne ceera. OnbiTel I1. H.
JleGeneBa. XuMuueckoe AcHCTBUE
cBeTa

TexHu4eckue ycTpoucTsa u
MPAKTUIECKOE IPUMEHEHHE:
¢dboToreMeHT, POTONATUHK,
CoJTHEYHas OaTapesi, CBETOUO/T

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d015e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d04a6



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 3aqa4d mo remMe «JIeMEHTHI

bubmuorexa [JOK

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

46 Pesepdopna o paccesiauro o- bubmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactuu. [Inanerapnast mogens atoma
bu6mmoreka [IOK

47 Hocrynatsi bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u noruoiieHue GOoTOHOB

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 .

BOJTHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JIy4eHHE
OTKpbITHE PATUOAKTUBHOCTH.

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

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

59 W3otonsl. Anbga-pacna. bubnnorexka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa- https://m.edso00.ru/ff0d1162
pacnazn. I'aMmma-nu3nydyenue

53 DOHeprus CBsSI3U HYKJIOHOB B SITPE. bubnnoreka [HOK

S nepHble peakuuu. AnepHbli

https://m.edsoo.ru/ff0d1356



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

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

54

55

DneMeHTapHble YacTullbl. OTKpPBITHE
o3uTpoHa. MeTo Il HAOIOICHUS U
PErUCTpaLH 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHIaMeHTaIbHbIE
B3auMoercTBusA. EnnHCTBO
(U3UYECKON KapTUHBI MHPAY

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

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

56

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHIla U 3BE3]1

57

3BE31IbI, NX OCHOBHEIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHON
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&3/1. COBpeMeHHbIE
MIPEJICTABICHUS O TIPOUCXOXKICHUH
spomroni CoJHIIA U 3BE3

58

Muneunsiii [1yte — Hama
lNanaktuka. [Tonoxxenre u ABMKEHUE
Connna B I'anaktuke. ['amakTuky.
UEpHbie IbIpHI B iApax rajlaKTUK

59

Bcenennas. PasOeranue rajakTuk.
Teopust bosbiioro B3peiBa.



https://m.edsoo.ru/ff0d0e38

PenukroBoe uznyuenue.
MeTtarajiakTuka

60

61

Hepemennsie npo6iaembl
ACTPOHOMHH

KoHnTtposbHas pabota «71€eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

Ob6o6maromuit ypok. Ponp pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJjioBeKa

63

O6o6maromuii ypok. Pons 1 Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06matomuii ypok. Posb
¢buznueckoil Teopuu B
(bopMHpOBAaHUY MPEICTABIECHUH O
¢du3uueckoil kapTUHE MUpa

65

O6o06matromuii ypok. Mecto
(U3HYECKOM KapTUHBI MUPA B
001eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTABICHUI O IPUPOJIC

66

Pe3zepBHBI ypok. MarHuTHOE T10JIE.
DJIEKTpOMarHuTHask UHIYKIUS




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1
OTHOCHUTEJIBHOCTHU
Pesepurniii ypok. KBanrosasa gusuxa.
68 3JI€1\I/I)€HTBI};I;T OHOMMHU U ? 1 bubmorexa HOK
p https://m.eds00.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
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., AkuinonepHoe odiiectBo «M31aTeabcTBO
«IIpocBemenue»

» ®usuka, 11 knacc/ Mskumes I'.JI., byxosues b.b., Hapyrun B.M. noxg
penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

PeivkeBuu A.I1.Du3zuka.COOpHUK 3a1a4.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

« www.fipi.ru

* http://www.fizika.ru/

* http://experiment.edu.ru/



