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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke ¢ yudéroM enepaiibHON pabodeil mporpaMMbl BOCHUTAHUS U
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiraccoB npu 00yueHun
ux (u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBanusIM OI'OC COO K nmaHUpPyEMbIM
JUYHOCTHBIM, MPEMETHBIM U METANPEIMETHBIM pe3yiibTaTaM OOyUeHHs], a TAaKKe
YUUTHIBAET HEOOXOJUMOCTh pealh3alli MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTEeCTBEHHO-HAYUYHBbIMH YU4€OHBIMU MpeaMeTaMu. B Hell onpenessitoTcsi OCHOBHbIC
1IN U3y4eHUs (PU3UKHU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3yibTaThl  OCBOEHUSA Kypca (DHU3UMKH: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nuku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI 110 T'0J1aM O0Y4YCHUS;

e cojepkaHue yueOHOTO mpenaMera « Du3nkay 1o rojgam oOydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KadyecTBE y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIni
JUUIS €CTeCTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHHE MW AKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpeneseT XapakTep MW pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJYYEHHS] HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOICTBaMHU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOW BKJI1a/l B (DOPMHUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydaromuxcsi, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJIHEHUW UMM YUEOHBIX UCCIICIOBaHUH.

B ocHOBY Kypca (puzuku A1 ypoBHS CpeHEro 0011ero o00pa3oBaHusi OJI0KEH
psI uaeh, KOTOpPbIe MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3fesnoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3nku
oObequHEH BOKPYr (Qu3nueckux Teopuid. BemymuMm B Kypce SBISIeTCS



(opMUpOBaHKE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MaTe€puH, BEIECTBE U
noJe.

Hoea eymanumapusayuu. EE peanuzanus mpeanoyiaraeT HUCHOIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIUMH, HPABCTBEHHBIMU
Y SKOJIOTUYECKUMU MPOOIeMaMH.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUUYECKUX MPUIIOKEHUN HM3yUECHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyeTrcss MOCPEACTBOM BBEICHHS HJIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po6JieM paloOHAIBHOTO MPUPOIOTIONIH30BAHMS U HKOJIOTHYECKON 0€30IacHOCTH.

CrepkHEBBIMHU JJIEMEHTaMH Kypca (PU3MKKM Ha ypOBHE CPETHETO OOIIEeTOo
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMHpoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIbHBIX 3aKOHOB U
MIPUHIIAIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPO/JIE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-esITEeNIbHOCTHBIN TMOJAX0A B Kypce (PH3UKU peanu3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENTbHOCTH O00YyYaroIIuXcCs.
J;1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — ITO UCIIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IpOrpamme
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bbiienenne B yKka3aHHOM IepedHE J1abOpaTOPHBIX padoOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYUIECTBIIAECTCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTCcs OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonbiioe BHMMaHUE yesieTcs pEIICHNI0 PACUETHRIX M KAaU€CTBEHHBIX 3a/1ad.
ITpu 3TOM 11711 pacUETHBIX 3a1a4 IIPUOPUTETOM SIBJISIFOTCS 3a1a4U C SIBHO 3aJaHHOU
bu3nYecKol MOAENbI0, TO3BOJIAIOIMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, Tak M WHTETPHUPYs 3HAHUSA W3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXarouleu
KU3HU, TpeOyromue BbpIOOpa (QU3MYECKOW MOJENM A CUTyallud IpPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepuaIbHO-TEXHUUECKOMY
o0ecniedyeHn0 yueOHOTo mporecca 0a30BbIil YpOBEHb Kypca (DU3HKK HA ypOBHE
cpenHero oomero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
KabuHeTa (U3MKU WM B YCJIOBHUSX MHTEIPUPOBAHHOIO KaOMHETAa MPEIMETOB
€CTEeCTBEHHO-HAYyYHOI0 IUKiIa. B kabuHeTe Gu3MKH JOJDKHO OBITH HEOOXOIUMOE



JabopaTopHOE O0OpYJOBaHUE [JIsl BBINOJIHEHMUS YKa3aHHBIX B IMpOrpamMme Mo
(¢u3KKe YUEHUUECKUX NMPAKTUYECKUX PAaOOT U JEMOHCTPALMOHHOE 000PYJOBaHHE.

JleMoHCcTpanluoOHHOE  00OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEYMBAET IIOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIKOYEBbIX JEMOHCTpAUUd s
UCCIIEIOBAaHMSI  U3yYaeMbIX SIBICHUH U  IMPOLECCOB, OMIUPUUYECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTopHoe 00OpymOBaHHWE IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHIE TEMAaTUYECKUX KOMIUIEKTOB M 0OOecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTBHI
1a00paTopHOTO O00OPYAOBAHUS JOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMU LEJIAMHU U3yYEHUS PUUKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opMHpOBaHHE HUHTEpEcCa M CTPEMJICHUS OOYyYaroIMXCi K HAyYHOMY
U3YYEHUIO IPUPOIBI, PAa3BUTHE HMX HHTEIUIEKTYAJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ IO3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHHS K OKPYKAIOLUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOIO MUPOBO33PEHMSI KaK pe3yJIbTaTa U3y4eHHUs: OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

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

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

JlocTmxeHne 3TUX Lened oOecreyrBaeTCsl 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, MOJIEKYJSPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

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

e OCBOCHHE CMOCOOOB peIIEeHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
dusznyeckoil Monenblo, 3aJay, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue (U3NYECKON MOJEIH, alcKBaTHON YCIOBHSIM 3a/1a4U;

e IOHMMAaHHE (U3NYECKUX OCHOB M IPHUHILIMUIIOB JEHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
(u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTauuu HH(popMaunuu,
OIpEEIEHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;



e CO3JaHME YCIIOBUH IJIs Pa3BUTHS YMEHHH MPOCKTHO-UCCIIEIOBATEILCKOH,
TBOPUYECKOH J1eATEIHHOCTH.

Ha wusydenune ¢usuku (6a30BbI YypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus otBoauTcs 136 gacos: B 10 kimacce — 68 gacoB (2 4waca B HE/IEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMme Mo (QHU3WKE TMEpeueHb JIaOOpaTOPHBIX H
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYUTENh JelIaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJarommxcsl.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

®duszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (U3HKe.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasloroBele M IM(POBBIC H3MEPHUTEIbHBIE TPHOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CnoxeHune nepeMeneHnil U CI0KEHHE CKOPOCTE.

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

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuonuHeitHoe nBrkeHue. J[BukeHrne MaTeprualibHOM TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSIOB, LICTIHbIE U PEMEHHBIE MTepelayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

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

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

Hamnpapienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul



N3yueHre HEpaBHOMEPHOTO JABUXKEHUS C LEIbI0 ONPEIEICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSIMHU, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

W3ydeHnue ABMXEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HeroToHa s
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 7151 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tskectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJBXEHUS U cuiia TpeHus nokos. KoadduuueHT Tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MOAIINITHUKH,
JB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

HccenenoBanue yciioBUM pPaBHOBECUS TBEPAOTO TENA, HMEIOLIEro0 OCh
BpALLCHUS.

Tema 3. 3akonvl coxpanenus 6 Mexanuke



NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUU.

[TorennuanbHas DHEPTHUS. [TorennmanbHas DHEPIUs YIIpYro
nehopMUpoBaHHOM NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIM3HU MOBEPXHOCTH
3emun.

[loTeHUMAIbHBIE W HEMNOTEHUUAJIBHBIE  CHUJIBL. CBs3b  paboTHI
HEMOTEHIHAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUUECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUMU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.

Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBM)KEHMS dactul] rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akOHBI. YpaBHeHHEe MenaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACANbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30MPOLECCOB: H30TEpMa, H30XO0pa,
n3obapa.



TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mopenbs OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, WILTIOCTPpUPYIOIIas TPUPOTY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHUS UJCAIBHOTO Trasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTU MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMoaunamuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cioco0bI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNIbHAS TEIIOEMKOCTh BELIECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKM K u3omporneccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MpUpPO/IE.

TemnoBble  MamuHbl.  [IpuHOUNBI  OEWCTBHUS  TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEINIOBBIX MamuHax. KosQduiuueHT mnosie3Horo
nerictBus TemioBo mamuHbl. [{ukn KapHo u ero kod>pduumMeHT MOJIE3HOTO
JENUCTBUS. DKOJIOTHUYECKUE TPOOJIEMBI TETUIOIHEPTETHUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUITMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku u3 OyTBUIKM TIOA JEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3¢gupa B
JaTyHHOU TpyOKe MyTEéM TpeHus (BUIACOJEMOHCTPALIHS).

N3meHeHue BHYTpEeHHEH SHEpTrun (TeMIiepaTyphl) Teja Npu Terionepeaaye.

OnbIT N0 a1MabaTHOMY paCIIMPEHUIO BO3/1yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHMUSI, PEAKTHBHOTO
JIBUTATEJIS.



Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnbie cocmosanua eewyecmea. Dazoevie nepexoovl

[TapooOpazoBanue n koHzaeHcauus. Mcnapenue u xuneHue. AOCOIIOTHas U
OTHOCUTEJbHAS BIIAXHOCTh BO3AyXa. HacelueHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JaBJICHMUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUSI CBOWCTB
kpucrawioB. JKunkue xpucramisl. CoBpeMeHHble Marepuaisl. llnaBnenue u
KpUCTAJUIM3anus. Y enbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHUYecKue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U IJIaBJIE€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomul

N3mepeHrie OTHOCUTENIbHOM BIAKHOCTH BO3/1yXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

DNeKTpu3anus Tey. DISKTPUUECKUi 3apsia. J[Ba BU1a 3EKTPUUECKUX 3aPsII0B.
[IpoBOIHMKM,  JMAIEKTPUKM M IOJYOPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsaaoB. 3akoH Kymona. ToueuyHsbli 31€KTpUUECKUI 3apsi.
Onekrpuyeckoe mnose. Hanpsok€HHoOCTh  anmekTpudeckoro moiid.  IIpuHuumn
CYIEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTrO
OJISL.

PaGoTa cun anekrpocratTudeckoro nojsi. [lorennuan. PazHocTs moTeHIMaNoB.
[IpOBOHUKM M JUAJIEKTPUKU B DJIEKTpOCTAaTHUYECKOM Tmoje. [luanexTpuueckas
MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOTI,
AIIEKTPOMETpP, DJEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO Y MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TEN.



DNEKTPUUECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuuecKas 3amnuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXKIAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATOPa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
HNctounuku Toka. Cuia toka. [I0CTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YAEIBHOE CONPOTUBIICHUE BEILECTBA.
[locnenoBaTenpHOE, TAPALIENBHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

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

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COMPOTUBJIECHUWE HCTOYHUKA TOKA.
3akon Oma i OJTHOM (3aMKHYTOM) AyieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TemIlepaTypbl. CBEpXIPOBOINMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpOBOIHUKHU. CobOcTBeHHas u pUMecHast MIPOBOJAUMOCTh
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [omynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B  pacTBOpax M  pacIlaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS JUCCOUUALUS. DIIEKTPOJIN3.

DJIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pazpsaa. Monuus. [Lna3zma.

TexHudeckue yCTpOWCTBA U IIPAKTUYECKOE IMPUMEHEHHUE: aMIIepMETP,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelibHbIe MpUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA U0,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TUO/, TATbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAMIPSIKEHHUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIONIEPEYHOTO CEYEHHUS M MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpOoTKoe 3ambIKaHHe
raJlbBAaHMYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoit paspsa ¥ IpOBOJAUMOCTb BO3yXaA.



OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yueHue cMeniaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaOmronenue smexkTposusa.

Me:xnpeaMeTHbIe CBS3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 10 kiacce OCyHIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJICHUE, HAay4HbIA (pakT, rumote3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX IMPOEKIIMHU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndyeckoe ABMXKEHUE B XKUBOW mpupoae, auddysusi, ocMoc,
TEII000MEH JKMBBIX OPraHU3MOB (BU[bI TEILJIONEPEayH, TEIJIOBOE PABHOBECHUE),
AIIEKTPUUECKHE SIBJICHUS B AKUBOUM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,
NIEKTPUYECKUE  CBOWCTBA  METAUIOB,  JJIEKTPOJIMTHYECKAass  JIUCCOLMALNS,
rajibBaHHKa.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0aApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
y4€T TpEeHUs B TEXHHKE, IMOJIIMIIHUKNA, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JIBHUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOAUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUN
MOJIyYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTPYMHBII IIPUHTED, AJIEKTPOHArpeBaTEbHbIC npuodoPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa
Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA
ITocTostHEBIE MarHuTHL. B3anmoaencTBrue MOCTOSHHBIX MArHUTOB. MarauTHoe
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[puHIMI Cynepno3unny MarHUTHBIX MOJIEH.
Jluauun MarHuTHOM wuWHAyKIMU. KapThHa JUHUNA MArHUTHOW WHAYKUMHU TIOJIS
MMOCTOSIHHBIX MarHuTOB.



MarautHOE T1I0N€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUUH
MAarHUTHOIO TOJIS JUIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKu ¢ TOKOM. OnbIT IpcTena. BzanmoeiicTBre NpoOBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HaIllpaBJICHUE.

Cuia Jlopenua, €€ MOTyJib M HallpaBlieHHE. J[BUxkeHUE 3apsSKEHHON YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mose. Pabota cuiel Jlopenna.

SIBneHne DIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. OJEKTPOJABIXKYIIAA CWIa HWHAYKIUH. 3aKOH AJIEKTPOMATHUTHOU
uHaykuuu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABMKYIIAs CHJIA WHAYKUAW B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABIKYIIAs CHIIA
CaMOMHIYKIIVH.

DHEeprus MarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTApPHBIX
YacTUll, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITy4YKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIMY MAarHUTHOTO TTOJISL.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHJIBI MHAYKIUH OT CKOPOCTA U3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBieHMEe CAaMOMHIYKIIMH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydyeHrne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHOM MHIYKLWH.

Pa3nen 5. KoJsie0anus M BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHUmHble KOACOAHUA
Konebarenbnas  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KOJICOAHUSL.
['apmonnueckue koneOanws. Ilepwos, wactoTa, amrumMTyaa ¥ (asa KoJeOaHH.



[IpykHHBIN MasTHUK. MareMaTH4eCKUi MasTHUK. Y PaBHEHHE TapMOHUYECKUX
koneOanuii. [IpeBpaiienue sHeprun Npu rapMOHNYECKUX KOJIEOaHHSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJICATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemennpiii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYAHOE W JACHUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBO, nepeaadya U NOTPEOIICHUE SIEKTPUUECKOM
DHEPrUU. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE IIEKTpodHepruu. Kymnbrypa
VCITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHu4yeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKHM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (IIPYXUHHBIA WIH
MaTeMaTUYECKHI MasTHHK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HabGmronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuunorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu MOCNEeNOBAaTENIbHOM COEIMHEHHHM pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUI Ipy3a HA HUTH OT
JUTMHBI HUTU U MacChl rpy3a.

HccnenoBaHue MepeEMEHHOTO TOKA B LIETIH U3 MTOCJIET0BATEIBHO COEANHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE B0JIHbL

Mexanudeckue BOJIHBI, yciioBUd pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TOPOJOJIBHBIE BOJIHBI.
HuTepdepentus u qudpakius MEXaHHIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BekropoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIIOMIICHUE, MONgpu3anus, Tudpaxkius,
unTepdepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.



[[Ixana 37€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3J1eKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguOCBA3U U TeNeBUACHUA. Paqnonokanys.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpOMCTBa M IPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIHILIHMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHNE MONEPEYHBIX U TIPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuud MEXaHUIECKUX BOJIH.

3BYKOBOI pEe30HaHC.

HabGmronenue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
YacTOTOM KOJIEOAHHIA.

HccnenoBanne CBOMCTB 3JICKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPEJTOMIICHHUE,
noJisipu3anus, IMPpakuus, UHTEpPEpeHIIHS.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI ITPeIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenoMiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroyl IMOJHOIrO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. LBer.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas 1uH3a. DokycHoe paccTosiHue
U ONTHYECKas cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOUPAIOIIUX U
pacceuBaromux jguH3ax. Dopmyna TOHKOU JIMH3BI. Y BEJIUYECHUE, 1aBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurtepdepenuuss cBera. KorepeHTHblEe HCTOYHUKH.
YcnoBust HaOMOIEHUS MAaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE HaOIIOICHUS
INIABHBIX ~MAaKCMMyMOB TIpM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[lonspusanus ceera.

TexHuyeckue yCTpOWCTBA M IIPAKTHMYECKOE IPUMEHEHWE: OYKH, JyIa,
doToanmapar, NPOEKIIMOHHBIMA armapaT, MHUKPOCKOIN, TEJECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIIUOHHAS PEIIETKA, MOJISIPOU.

Llemoncmpayuu



[IpssMonuHEWHOE PACHPOCTPAHEHUE, OTPAXKEHHUE M NPEIOMIIEHHUE CBETA.
OnTuueckue mpuOOpHI.

[TomHOE BHYyTpEeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUI B JIMH3aX.

Mojenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

Hab6mronenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydyeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaOnronenue noyisipuzaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamoptvle pabomol

N3MepeHnue rnokaszaress NpesioMIICHUS CTEKIIA.

HccnemoBanre CBONCTB H300paKEHUH B JIUH3aX.

HaGnronenue nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNUAIBHON TEOPUHM OTHOCUTEILHOCTH

I'paHuIbl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [IocTyiaTel crienuanbHON
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTENIBHOCT OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH M COKpAICHUE
JUTVHBI.

OHEPrUsi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b MacChl C JHEPTUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHULIbL. DHEPTUS
MTOKOS.

Pazgean 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsi3u 3HEprUU (HOTOHA C €70 YACTOTOM. JHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. Onbitel A. I'. CtoneroBa. 3aKOHBI
dbororddexra. YpapHenue DiHmrerHa s Gotodaddexra. «KpacHas rpaHuia»
dboTtorddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHuueckue YCTpONCTBA U MPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, COoJIHEUHAast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTorh(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeMIHET0O (poTodddekTa.

CBeToauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -YaCTHIL.
[Inanerapnas mozpens aroma. [loctynater bopa. M3myuenne u moryomeHue
¢$OoTOHOB TpU TEepexoie aroMa C OJHOTO YPOBHS SHEPTUU Ha Jpyroid. Bujsr
cnekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJOPO/IA.

BousiHOBBIE cBoOMicTBa yacTtull. Bonnsl 1e bpoitis. KopryckyisipHO-BOJIHOBO#M
JyaJInu3M.

CHOHTaHHOE U BBIHYXICHHOE U3ITy4YCHHE.

TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue TnHeHYaThIX CIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Hab6nrogenue TMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs siapa. OTKphITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopa rmo onpepeneHuto coctaBa paJioakKTUBHOTO
m3nydyenus.  CpoiictBa  anbpa-, Oera-, ramma-uziaydeHus.  BrausiHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbsda-pacnian. OIEKTpPOHHBI W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sipe. SAaepHbie cuinbl. Jlegekt Macchl siapa.

S nepuble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBHI
AJIEPHON DHEPTETUKH. DKOJOTUUECKUE ACTIEKTHI SIAEPHON YJHEPTETUKMU.

DiieMeHTapHble YacTHUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHbBIX YaCTHLI.

dyHIaMeHTalbHbIE B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U NPAKTHUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul
HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM oTOrpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M aCTPOPU3UKH

Orarbl pa3BUTHs acCTPOHOMUH. [IpHKIagHOE U MUPOBO33PEHUECKOE 3HAUCHHE
aACTPOHOMMUM.



Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKECHUE.

ConHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpaMma «CHEKTpajIbHbIA Kjacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii [lyte — nama I'amaktuka. [lonoxenune m aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPBI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopust bonpiioro B3peiBa. PemKTOBOE M3ITyUEeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaOmronennss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPeIeNICHUs TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c0O3Be31si CEBEpHOro MONYIIAPHS U APKUE 3BE3BI.

HaOmronenus B Teneckon JIlyHsl, mianet, Mieunoro [lytu.

O6o0maronee MOBTOPEHUE

Ponp ¢u3uku uW acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIbHOM M ATUYECKOM cpepax eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKHU U
aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTHHE MHpA, poJib (U3HUUECKON TEOPUU B
(bopMHpOBaHUY MPEICTABICHUHN 0 (PU3NUECKON KapTUHE MHUPA, MECTO (PU3UUECKOM
KapTHHBI MHpa B OOIIEM psJly COBPEMEHHBIX  ©CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce oCylecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CM C KypcamMH MaTE€MAaTHKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIM (akT, rumore3a, Qusnyueckas BeJIWYWHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewIEHHWE CHCTEMBl YPAaBHECHUM, TPUTOHOMETPUYECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MNPU3HAKK TMOJ00US TPEYTrOJbHHUKOB,
ompeiesIeHne UIOIAaU TIOCKUX GUryp u oobémMa Tel.



buonoeus: snextpuueckue SBICHUS B JKHBOW MpUPOJE, KoyeOaTeIbHBIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOMU MPUPOAE, NECUCTBUE
paJualuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKAsi CTPYKTypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTALTNYECKON peETKH, CIIEKTPaIbHbBIN aHaJU3.

l'eoepagusa: MarHWUTHBIC TIONIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX PV,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TEHEpaTop MNEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIMOHHAs II€Yb, pajap, PaAUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHUE CIICTYIOITUX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npenmera «Dusuka» T0IKHbBL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOYyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCcTBa, pacUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBLHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh TPAXKIAHCKON MO3ULUN 00YYAIOLIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPAXKITAHCKOIO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aHUMOJICNCTBOBATH C COLIMATIbHBIMU UHCTUTYTAaMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMU JIESITETbHOCTH;

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN TPAKITAHCKON UIEHTUIHOCTH, TATPUOTU3MA,

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyILIEro;

4) 3CTeTHYECKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOr0 BOCIIHTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm npodecCuoHaNbHOU AEATEIBHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;



TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMO0Opa30BaHUIO B 00JIacTH
(GU3HUKYN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rM4ecKOro0 BOCIIUTAHUSI:

c(OPMUPOBAHHOCTH HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJ00aIHLHOTO
XapakTepa dKOJOTUYECKUX MPOoOIeM;

TUTAHUPOBAHKE U OCYIICCTBIICHUE ACUCTBUN B OKPYXKAIOIICH cpejic Ha OCHOBE
3HAHUS eJIe YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpEeHHUE OIbITa JEATCILHOCTH OKOJIOTHYCCKON HAaIMpaBICHHOCTH Ha
OCHOBE MUMEIOIINXCS 3HAHUH 10 (PU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUYECKON HAYKHU;

OCO3HAaHWE IIEHHOCTH HAy4YHOH JeSTeNbHOCTH, TOTOBHOCTh B IPOLIECCE
W3y4YeHUS GUBHKHU OCYIIECTBIIATH MPOCKTHYIO M MCCIEA0BATEIIBCKYIO ISSITEIIBHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckmne aeiicTBUs:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATeIIbHOCTH, 3aaBaThb MHapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBHUE PE3yJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;
BIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB peuieHusl 3ajay (U3MYECKOro COJepKaHUsl, TPUMEHEHUIO Pa3IUYHBIX
METOJIOB MTO3HAHUS;
BJIQJICTh BHUJAMHU JICSITEIBHOCTH IO TMOJYYEHUIO HOBOrO 3HAHUS, €ro
WHTEPIPETAUNA, MPEOOPa30OBaAHUI0 W TPUMEHEHUIO B PA3IWYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;



BBISBJISITh TNPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOIUTh apTyMEHTHI JIJIs I0Ka3aTeIbCTBA CBOMX
YTBEPKICHUM, 3a/1aBaTh MApaMETPhl U KPUTCPUH PEIIICHNUS,

aHAMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKUA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIIHLHOM
NEeATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMeTh TEPEHOCUTh 3HaHUS MO (U3MKE B TPAKTUUECKYHO 00JIacTh
KU3HEICATCIHHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

BEIJIBUTATh HOBBIC HJICH, TIPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMM IOJyYCHHS HMHGOpPMAIUU (PU3MUECKOTO COACPKAHUS U3
HNCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIICCTBIATh IIOWCK, aHAJH3,
CHUCTEMATHU3AIMI0 W WHTEPIIPETAIMi0O MHPOPMAIMKM PAa3IUIHBIX BHIOB W (HOpM
IIPE/ICTABIICHHUS,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHW3aIIMOHHBIX
3a/1a4 ¢ cOOJII0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepeKeHHs, TPaBOBBIX W JTHYECKUX HOPM, HOPM HHGOPMAIMOHHON
0e30IacHOCTH;

Co3/laBaTh TEKCTHl (DU3UYECKOTO COJEp)KaHHWS B Pa3IMYHBIX (opmaTax ¢
y49éTOM Ha3zHadeHUsT HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMATILHYO
dbopMy TIpeICTaBICHUS ¥ BU3yaJTU3aIUH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

OCYUIECTBJIATH OOLIEHUE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOM AESATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUd W CMAr4ath
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KaXKIOr0 YJIeHA KOJUIEKTHUBA,;

IPUHUMAaTh LEJIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JNOCTHMIKEHHUIO: COCTaBIATh IIIAH JCHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOI paboTHI;



OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH bl B OOIIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TPOEKTHI, OLEHMBAaTh UJEU C TO3UIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEJICHUE B Pa3IMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelCTBUS
Camoopranusamnus:

CaMOCTOSITENTHO OCYIIECTBIIATh MO3HABATEIBHYIO JEIATEILHOCTh B 00JIacTH
GU3UMKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSATEIILHO COCTABIISITh IUIAH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHUM;

JaBaTh OIIEHKY HOBBIM CHTYAIlHsIM;

pacIIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHIM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPYAMIMH B 00JacTH
(U3UKH, TOCTOSTHHO TIOBBIIIATH CBOK 00pa30BaTeIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BIAJCTh HABBIKAMHM  IIO3HABATENLHOH  pedeKkCMM KaK  OCO3HAHMS
COBEpIIACMBIX JIEUCTBHA WM MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBaHUI;

WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OLICHKU CUTYyalluH, BEIOOpa BEPHOTO
pelIcHus;

YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEHICHUS 10 HX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBhI JPYTHUX TMIPU aHAINU3E pe3yJIbTaToB
NeSATEeTLHOCTH;

PUHUMATh Ce0s, TOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTMX TIPH aHAJM3e pPe3yIbTaToOB
NEeSATEeTbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIHOKH.

B mporiecce mocTiKeHUS TNYHOCTHBIX PE3yJITaTOB OCBOSHHUS MMPOTPAMMBI 110
dbuzuke IS YpOBHA cpelHero oOmiero oOpa3oBaHUA Yy  00YyYaroIIMXcs
COBEPIICHCTBYETCS AYMOIIMOHAIbHBIH UHTEIICKT, IpEeIoJIararo i
c(OPMUPOBAHHOCTD:



CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOL[MOHAIIBHOE
COCTOSIHME, BUAETh HAIPABJIEHUS Pa3BUTHA COOCTBEHHOW 3MOLIMOHAIBHOU c(epsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMSI, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEACHHE, CIIOCOOHOCTh aJalTUPOBATBCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHE! MOTHBALIMHU, BKIIIOYAIOLIEH CTpEMIIEHHE K JOCTHKEHUIO LENH U
yCIIeXy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOMS W3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHUE
JOpYTUX, YYUTBIBaTb €ro IMpH OCYIIECTBICHUH OOLIEHMs, CIIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, MPOSIBIISITh MHTEPEC U pa3peniaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIbTATBI

K koHiy o0yuenus B 10 kiaacce npeMeTHbIe pe3yJIbTaThl HA 06230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON EATEIBHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIeH:
MaTepualibHas TOYKa, MHEepIHUAJIbHAS CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPIOE TEIO,
WJICANIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUIAKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU PelIeHUH (PU3NYECKUX 3a]1aY;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AIEKTPOJIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJUHENHOE IBUKECHUE,
CBOOO/IHOE TaJIeHUE TeJ, JBHKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE JIBMIKEHUE, CTPOSHUE >KUJIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe 0o0BhEMa Tel MpU HarpeBaHUU (OXJIAKIECHUU), TEIUIOBOE PaBHOBECHE,
WClapeHne, KOHJCHCALMs, IUIABJICHUE, KPUCTAIIM3ALUs, KUIICHUE, BJIAXHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUA ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXY IMapaMeTpaMH COCTOSHHUSA Ta3a B U30MPOIIECCAX, DJICKTPU3ALMS TE,
B3aMMO/ICCTBUE 3aPSJI0B;

OMKCHIBATh MEXAHWUYECKOE JBIDKCHUE, WCIONB3YS (U3UYECKHUE BEITMYMHBI:
KOOpAMHATA, NyTh, MNEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€JIa, KUHETUYECKasl dHEprus, MOTCHUHUAIbHAS SHEPIUs, MEXaHU4YeCKas
paboTa, MeXaHUYECKass MOIINHOCTh; MPH ONKHCAHUU MPABWIBHO TPAKTOBAThH
(GU3UYECKUl CMBICT HCIOJB3YEeMbIX BEJIMYMH, WX O0O3HAYCHUS U €IUHUIIBI,
HaXOJUTh (OPMYJIBI, CBS3BIBAIONINE NAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJINYNHAMU;



ONMKCHIBATh H3YYEHHBIE TEIUIOBBIE CBOICTBA TE€JN U TEIJIOBBIC SBJICHMUS,
UCTIONIb3Yysl (U3MYECKME BEJIWYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KHHETHYECKasT SHEPIHs XaOTHYECKOTO JBIDKCHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, pabora rasa,
KO (PUIMEHT TMONE3HOTO JACUCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
NpaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIIME JaHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OMMHCHIBATh U3YUYCHHBIE JICKTPUYECCKUE CBOMCTBA BEIMIECTBA M DJICKTPUUCCKHE
sBJICHUSI (IIPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIIEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIIMAN, Pa3HOCTh MOTEHIIUAJIOB,;
IpU ONHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3MYECKUIA CMBICT HCIOJIB3YyEMbIX
BEIIMYMH, WX OOO3HAYCHMS W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAaHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTHUMH BEITHYNHAMH,

aHAIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIBb3YsS (PU3NUECKHe
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHWS MEXaHWYECKOW DHEPrHH, 3aKOH COXPAaHCHHUS WMITYJIbCa,
MPUHITAN CYTIEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTCcuéTa, MOJICKYISIPHO-KMHETHYECCKYI0 TEOPHI0 CTPOCHHS BEIIECTBAa, Ta30BbHIE
3aKOHBI, CBA3b CPEIHENW KMHETHYECKOW SHEPIHH TEIUIOBOTO JBUKEHUS MOJIEKYT C
abCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsina, 3akoH KyloHa, TpU 3TOM pa3nuyaTh CIOBECHYIO
(bOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKECHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MIPUHIIMITBI ICUCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIB30BAHMS B MOBCEIHEBHON
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUUA W
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynrpoBath npodaeMy/3aaady U TUIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEI0KEHHOTO 000pYA0BaHUS, IIPOBOJIUTH OMBIT U POPMYITUPOBATH
BBIBOJIBL;

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXKIAY  (PU3MYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3YIHTATHI TOJIYICHHONW 3aBUCUMOCTH (PU3MUECKUX BETTUYNH B BUJIC
Tabnui u rpauKoB, ACJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEIOBAHMS;

coOI0IaTh MpaBwmiia 0€30MacHOTO TPyJa MPHU MPOBEIACHUU HUCCIEAOBaHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOEKTHOU
NESATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB M JaOOPATOPHOTO
000pyIOBAHUS;



pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJMMBbIE ISl €€ peIlleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJy4YEHHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

pelaTh KaueCTBEHHbIE 3a1a4U: BHICTPAUBATh JIOTUYECKH HETIPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SBICHNUS;

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUM [JISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U TPECTABICHUS
yu4eOHOW UM Hay4HO-TIONYJIApHOW HWH(GOpMalMyU, IOJYYEHHON W3 pa3iIyuHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyl0 HH(POPMALHUIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYyKH, 00BICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpyNIE C BBIIOJHEHHUEM pa3JMYHBIX COLUAIbHBIX POJE,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPElesTh OOS3aHHOCTU U
IUIAHUPOBATH JESTEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pACCMATPUBAEMOM MTPOOIEMBI.

K xonity o6yuenus B 11 kiacce nmpeiMeTHbIe pe3yiIbTaThl Ha 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPAX pojib U MecTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TMPAKTUYECKOU NECATEIBHOCTH IJIFOJEH, LEIOCTHOCTh U E€HUHCTBO
(bu3MYeCcKOoi KapTUHBI MUPA,

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsif, JIyd CBETA, TOYECUYHBI UCTOYHUK CBETA, sIAECpPHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOrO fJipa MpU pPEUIEHUU (PU3NYECKHUX
3ajay;

pacro3HaBath (pu3nUeckue sBJIEeHUs (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, JJIGKTPOMArHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJsl Ha
IPOBOJHUK C TOKOM U JBIKYIIUHCS 3apsi, 3JIEKTPOMAarHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXCHHE, IPEIOMIICHUE,
unTepdepenus, audpakuus W TOMApPHU3ALUS  CBETa, JUCIEpCHUs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBETOBOE JaBICHUE, BOSHUKHOBEHUE
JMHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHas
PaANOaKTUBHOCTD;



OMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (DJIEKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3NIMYHBIX  Cpela) |
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), HMCHONB3YAd (U3UYECKUE BEITHYMHBIL:
AIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, JIEKTPUUYECKOE HAMPSKEHUE, IIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, 3JICKTPOJBIDKYINAs CHia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTB
KAaTYIIKW, SHEPrUs AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHnii B KoyseOaTeTbHOM KOHType, 3apsii W CWia TOKa B TPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWUU, (OKYCHOE pACCTOSHUE U
ONTUYECKass CUJla JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UYECKHIMA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HAUYCHHS U EJAWHMIIBI, YKa3bIBaTh
(b opMyIIbI, CBSA3BIBAIONINE TAHHYIO (U3HUECKYIO BEJIMUUHY C IPYTUMH BETUUUHAMY,

OMHUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTU U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHWUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHMS M €IUHMIIBI, YKa3blBaThb (POPMYJIHI,
CBSI3bIBAIONIME JAHHYI0 (DU3UYECKYIO BEJIMYMHY C JAPYTUMU BEJIMYUHAMH,
BBIYUCIISITh 3HAUEHUE (DU3UUECKON BETUUMHBI,

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3NUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOIO U MapaIeIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHYKIINH, 3aKOH TPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHHa miia Gortorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXpPAHEHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOI0 4ucia, mocrynartel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPENIECNATh HANIPABIICHHE BEKTOPA UHIYKIIMH MAarHUTHOTO MOJISI TPOBOIHHUKA
C TOKOM, cujibl AMmnepa u cuiibl Jlopenua;

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

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCMOJb30BAHUEM TMPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNpPU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pyAOBaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BETUYNH, IPU
ATOM BBIOMpaTh ONTHMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METObl OLIEHKH TTOTPEMIHOCTEN U3MEPEHNU;

UCCJIEI0BATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCIOJIB30BAHUEM MPSIMbBIX
W3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHUPOBATH PE3yJIbTAThI



MOJIYYEeHHOW 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JEATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1TA0OPATOPHOIO
000py10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4U
BBEIOMPATH (PU3UYECKYIO MOJECINb, BBIACIATh (PU3MUCCKHE BEIMYUHBI U (HOPMYIIBI,
HEeoOXoauMble Jisi €€ pellleHUs, TPOBOAUTh PacyEThl M OICHUBATH PEaJIbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

peraTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATDH JIOTHUYECKU HEITPOTUBOPEUUBYIO
LEMOYKY pPACCYXKACHUN C OMOpPOM Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyecKue SBICHUS,

UCIIOJIb30BATh ITPH PEIICHUN YYEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMAIIUOHHBIE
TEXHOJIOTUH [JISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InyHBIX
HMCTOYHUKOB, KPUTUYECKHU aHAJTU3UPOBATh MOJIydaeMyto HHGOPMAIIUIO;

OOBSCHATh TPUHITUIBI JCHCTBUS MAaIIMH, NPHOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3indaTh yCJIOBUS UX O€30MacHOTO MCIIOJIb30BAHUS B MOBCEIHEBHON
KU3HH,

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIETO MHpa, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCITI0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MTOBCETHEBHOM KU3HU TSI
oOecrieueHus: 0€30MAaCHOCTH TMpU OOpaleHuu ¢ TpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NI COXPAHEHHUS 3J0POBbS M COOJIOJEHUSI HOPM SKOJOTUYECKOTO
TOBEJICHUS B OKPYKAIOUIEH Cpele;

paboTaTh B TpyNIie C BBIMOJHEHUEM PA3JIUYHBIX COIUATIBHBIX POJEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pPACHpPENeNsiTh OOS3aHHOCTH U
MJIAaHUPOBATh JCATEILHOCTh B HECTAaHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE paccMaTpUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/mn P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPoOrpaMmblI Bcero odpa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
bubmuorexa [JOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Pa3znen 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
Wroro mo paszneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TEPMOAHHAMHKI 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' da30BbIE MEPEXOIBI https://m.edso00.ru/7f41bf72
Hroro mo pazaeny 24

Paznea 4. JIEKTPOJJUHAMUKA



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

bub6mmoreka [IOK

4.1 DeKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN 2neKTpUYecKnuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edso0.ru/7f41bf72
Hroro no pazaeny 22
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KIIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne ii/m P Kourposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOIUHAMUKA
11 MaruutHoe noJsie. DJIeKTpOMarHuTHast 11 1 3 bubnnoreka [HOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJeGanus https://m.edso0.ru/7f41c97c
99 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [JOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI cIEIIUATBHON TEOPUHU 4 1 bubnmoreka [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubnuorex K
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 htt:sJ:I//r(T)l.:dsetl)gr(aﬂfmcg?c
4.2 Crpoenue aToma 4 bubmorexa OK

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



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

4.3 ATOMHOE SApO

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

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 E::f:;;fg;?ﬁﬁ £41097¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o06mraromiee MOBTOPEHNE 4 E:ff:;;f;;?ﬁ}; £41c07¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunblie MeT(})IK bl HOSHapHI/ISI 1 bubmorexa HOK
e s https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhopMHPOBaHUH COBPEMEHHOM 1 bubmmoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JIEATEITHbHOCTH JIFOIeH
Mexannueckoe IBHKEHUE.

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

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubmmnoreka HOK
JIBHKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE MTPSIMOTTUHEIHOE bubmuorexa [IOK

5 1
JIBHKCHUE https://m.edsoo.ru/ff0c372e

5 CBoOoniHOe majieHune. Y CKopeHue 1 bubnuotexa [JOK
CBOOOIHOTO MAICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHON TOYKH IO 1 bubmmorexa [TOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[TpuHIIUTT OTHOCUTEITLHOCTH
bubnunoreka LIOK
8 [Nanunes. aeprimaabHbIe CHCTEMBI 1

otcyera. [lepBbiii 3akoH HproToHa

https://m.edsoo.ru/ffOc3be8



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
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [lpunnun

bubnunoreka LIOK

o cyneprosuui cuit. Brop OﬂfaKOH https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuanbHON TOYKU
Tperuii 3akoH HproToHa 111 bubnuoreka [JOK

10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 Tsokectu. [lepBas kocMuaeckas bubmorexa LOK

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

12 Cuna ynpyrocru. 3akoH I'yka. Bec Bbu6moteka LJOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHust. Cuiia CONpOTUBIICHUS IPU Bu6motreka [JOK
JIBUOKEHUHU TEJIA B )KUIKOCTU WJIN https://m.edso0.ru/ff0c3f76
rase
[ToctynaTenbHoe 1 BpamaTeabHOE

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnmnorexa [JOK
Tena. MomeHT cuinsbl. [Ineqo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPAOIO Tela
HMitynbsc MaTepUallbHON TOYKH,

15 CHUCTEMBI MaTePHUAIIbHBIX TOYECK. bubnnorexa [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE MBMKEHNE
PaboTa 1 MOLTHOCTH CHIIBI.

16 Kunernueckas sHeprus bubmuorexa [IOK
MaTepuaibHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
U3MEHEHHN KHHETHYECKOW YHEPTUHU
[TorennuanpHas SHEPTHsL.

[HorennumansHas BIjepFI/ISI yIpyro BuGmorexa [IOK

17 1e(OPMHUPOBAHHOM MPY>KUHBL.

[ToreHunanbpHas SHEpPrUs Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ffOc461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

19

20

ITorennmanbpHbIe U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTECHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUn
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOW SHEPTruu

JlaboparopHas pabota
«MccnemoBanue CBsA3M pabOThI CHIIBI
C U3MEHEHHEM MEXaHHUYECKO
SHEPTUH Tella Ha IPUMEpPE
PACTSDKEHHSI PE3UHOBOTO JKIYTa

KonTtponsHast pabora o Teme

«Kunemaruka. /lnunamuka. 3aKOHBI
COXPaHEHHUS B MCXAHHUKE)

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE ABUKEHUE.

Muddysus

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

22

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

23

24

25

Macca monekyn. KonnuectBo
BemlecTBa. [locrossuHas ABoraapo

TennoBoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp
Ilenbcus

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPrUuun

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



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JBU)KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

27 3akoH JlambToHa. ['a30BbIC 3aKOHBI
JlaboparopHas paboTa

08 «HccnenoBanue 3aBUCHMOCTH
MEX]ly IapaMeTpaMu COCTOSTHUS
pPa3peKeHHOTro raza»

29 W3omporuieccel B naeaibHOM rase u Bu6mmoteka [JOK
uX rpaduyueckoe mpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U

30 crioco0On! e€ m3meHeHus. KoanuecTBo bubnuorexa [IOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTrUsl OTHOATOMHOTO UJICATBHOTO
raza

bubmmoteka IIOK

31 Bupwt Teruionepeain https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTRA.

32 KonndecTBo TEMIOTHI Mpu bubmuoreka [JOK
Terutonepenave. AanadaTHbIM https://m.edsoo.ru/ff0c5¢c36
nporuecc

33 [TepBblit 3aKOH TEPMOAMHAMUKH U bubmuorexa [IOK
€ro NPUMEHEHHUE K U30IpoIeccaM https://m.edsoo.ru/ffOc5efc
HeoGpatumocTs nporeccoB B

34 npupoze. Bropoii 3akoH bubmmorexa LIOK

https://m.edso00.ru/ff0c6230
TEPMOTUHAMUKHN

35 [Tpunuun nevicteus u KIT but6mmorekxa [IOK
TEIUIOBOW MaIlluHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KI1J]

37 DKooruyeckue npooIemMbl

TCIINIOOHCPICTUKHA



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O6o06maromuit ypox

bubnunoreka LIOK

M .

38 «Monexynspras dusika. OcHosb! https://m.eds00.ru/ff0c6938
TEPMOJTMHAMUKI
KonTtponbHast pabora o Teme

39 «MonexynsipHas ¢puznka. OCHOBBI bubamorexa LOK

yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapooOpa3oBaHre U KOHICHCAITUSA. bubnmnoreka HOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCUTEIbHAS

41 BJIAKHOCTH BO34yxa. HacheleHHbIi buGnuorexa [IOK

Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u
amMopdHEIe Tejla. AHU30TPOINS
42 CBOIE(?FB KPUCTAJUIOB }Kilp KH€E buGnuorexa [IOK
p ' A https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. CoBpeMeHHBIE
MaTepuabl
[TnarneHre U KpUCTATUTH3AITHS.
43 V nenpHas TEI0TA IJIaBICHUS bubmorexa HOK
) https://m.edsoo.ru/ff0c6708
Cyb6numarus
bubmmoteka IIOK

44
VPaBHEHHE TEILIOBOTO Oananca https://m.edsoo.ru/ff0c6820
OneKTpu3anus Tei. JNeKTPUIECKUN

45 3apsn. JIBa BUa SJIEKTPUUECKUX bubmorexa [TOK

PAL. a R https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBOaHMKH, TUIIEKTPUKH U
46 n(fn HOBO HI/?KI/I 3aK5H bubnnorexa [JOK
YHpOBOZ ’ https://m.edsoo.ru/ff0c6bcc
COXPaHCHHS JICKTPHUYECKOTO 3apsiia
B3aumonericTBue 3apsioB. 3aKOH
. . bubmuorexa [IOK
47 Kynona. Touyeunslii anexTpuyecKkuit

3aps

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

Hanps>k€HHOCTB IEKTPUYECKOTO
nosist. [IpuHnmn cynepnosunuu
AJIEKTPUYECKUX ToJe. JInnuu
HANPSKEHHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6df2

49

Pabota cui aneKkTpocTaTH4ecKoro
noiia. [Torennman. PaszHocts
IIOTCHIINAJIOB

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6f00

50

51

52

53

HpOBOI[HI/IKI/I " JUBJICKTPUKHU B
SJICKTPOCTATUYCCKOM IT0JIC.
JII/IG)JICKTPI/I‘IeCKaﬂ IMPOHUIIACMOCTDb

OnekrpoéMkocTs. Konnencatop

DNEKTPOEMKOCTH TIOCKOTO
KOHJIEHCaTopa. JHEeprus
3apsKEHHOTO KOHZIEHCAaTopa

JlaGopatopHas pabota "M3mepenue
3EKTPOEMKOCTH KOHJIeHcaTopa "

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7018

bubmuoreka [IOK
https://m.edsoo.ru/ff0c7126

bubnuoreka [{OK
https://m.edsoo.ru/ff0c72c0

54

[IpyuHIHM 1ENCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO
anmnapara, CTpyWHOTO IIpUHTEpA.
DneKTpocTaTHYecKast 3allnTa.
3azeMyIeHHE SIEKTPONpPUOOPOB

55

DJIEKTPUYECKUI TOK, YCIIOBHS €T0
cymiectBoBaHusA. [I0CTOSAHHBIN TOK.
Cuina Toka. Hanpsixenue.
Conpotusnenue. 3akon OMa jist
ydacTka 1enu

56

[TocnemoBarenbHOE, TAPAILIEIEHOE,
CMEIIaHHOE COCTMHEHHE
npoBoaHKUKOB. JlaboparopHas

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ffOc74f0



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

pabota «3ydeHre cMEIaHHOTO
COCIMHEHUS PE3UCTOPOBY

57

58

59

60

PaboTa 1 MOIIHOCTP AJIEKTPHYECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

3akon OMa 115 MOJTHOM (3aMKHYTOM )
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padora
«M3mepenne DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

DNeKTpOHHAs TPOBOJAUMOCTD
TBEPABIX METAJIOB. 3aBUCUMOCTD
COIMPOTUBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

0.5

bub6nmoreka IIOK
https://m.edsoo.ru/ff0c7838

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

61

[TonynpoBoaHHKH, UX COOCTBEHHAS
U TIpUMECHasi IPOBOJAUMOCTb.
CaoiicTBa p—N-niepexoja.
[TonynpoBOIHUKOBBIE TPHOOPHI

bubmmoteka IIOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTPUYECKUI TOK B PaCTBOPax U
paciuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs TUCCOLUAIIHS.
DIIEKTPOIIN3

bubnunorexa LIOK
https://m.edsoo.ru/ff0c82ba

63

64

DIIEKTPUUYECKHUI TOK B Ta3ax.
CaMOCTOSTENEHBIN U
HECaMOCTOSITEIIBHBINA pa3psl.
Moanus. I1ma3zma

DJeKTpudecKre npudopsl U
YCTPOKMCTBA U X MPAKTUYECKOE
npuMeHenue. [IpaBnina TeXxHuKn
0e3011acCHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ffOc84ae

bubnunoreka LIOK
https://m.edsoo.ru/ffOc86fc



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

65 O06o06mmarmuii ypok 1 bubmmoreka [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
«Qnekrpocraruka. [locTosHHbBIN

66 ANEKTpUYECKU TOK. TOoKH B 1 bubnmnoreka HOK
pasnuYHBIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ff0c8a8a
npoBepouHas pabora npu
MIPOBEJICHUHN Ha OYMaKHOM HOCHUTEIIE
Pe3epBHbiil ypok. KonTposibHas bubnnorexa [JOK

67 1
pabora o Teme "DeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBublit ypok. O0oOmaromuit 1 Bu6moreka [JOK
ypok 1o reMam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/n

Tema ypoka

ITocTossHHBIC MarHuThHl U UX

BSaHMOHCﬁCTBHe. MarunuTHOE mosne.

BexTop MarHUTHON MHIYKIUU.
JIvHMY MarHUTHOW MHAYKUIWU

MarauTHoe 1oJie MPOBOIHUKA C
tokoM. OnbIT Dpcrena.
BzaumopeiicTBue npoOBOAHUKOB C
TOKOM

JlaGopatopHas pabora «3yueHue
MarHUTHOT'O TOJIS KaTyLIKH C
TOKOM»

JlelicTBME€ MAarHUTHOTO TOJIS Ha

MIPOBOJIHUK C TOKOM. Cuita Amriepa.

JlaGoparopHas paboTa
«HccnenoBanue OJeUCTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JleficTBHEe MarHUTHOTO II0JIS Ha
JBHXKYIYIOCS 3apSKEHHYIO
yactuily. Cuna Jlopenna. Pabora
cuiibl JIopeHna
DJIEKTpOMAarHuTHAsE MHYKIIHSI.
IToTok BEKTOpa MarHUTHOMN
unaykuuu. DJ1C uaaykuun. 3akoH

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbie
padoThI

JlaTa
IIpakTHYeckue
HU3y4eHUus
padoTshI
1
1

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9778

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9df4



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

3JICKTPOMArHUTHOW WHTYKITAN
®dapanes

JlaboparopHas pabota
«HccnenoBanue SBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

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

10

11

12

13

O6o0matomuii ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
AHIYKLHASD

KonTponbHas pabota mo Teme
«MarauTHoe 1oJe.
SHGKTpOMaFHI/ITHa?I HUHAYKOUA

CB00OTHBIC MEXaHUYECKUE
KoyieOanus. [lapMOHHUYECKHE
KoJieOaHus. Y paBHCHUE
FapMOHUYECKHUX KOJICOAHUIA.
[IpeBpaiienue sHepruu
JlaboparopHuas pabota
«HccnenoBanue 3aBUCUMOCTH
nepuoaa MajblX KoJIeOaHuii rpy3a Ha

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

HUTH OT AJUHBI HUTH U MaccChl
rpy3a»

14

KonebarenbHblil KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B HJI€ATEHOM
KoJyie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKUMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUAMH

bubmuoreka [JOK
https://m.edsoo.ru/ffOch820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrUr B HACAJIbHOM
K0JIeOaTeTbHOM KOHTYpE

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

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusx. BeHyXIeHHBIE
MeXaHUYECKUe KoseOaHusl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

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

17

[IepeMeHHBIH TOK.

CuHyconaIbHbIN IepEMEHHBIN TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKECHUS

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

18

19

Tpancdopmarop. [IponssoscTso,
nepegaya u norpedieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUIECKOTO
3BOHKA, T€HEPaTOpa MEPEMEHHOTO
TOKa, JINHUH 3JIEKTporepeaay

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

20

OKOJIOTUYECKUE PUCKU IIPH
IPOM3BOJICTBE IEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus



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

3JIEKTPOIHEPTHH B TOBCEAHEBHON
KU3ZHU

Mexannuaeckue BOJIHEI, YCJIOBUA
pacnpocrtpanenus. [lepuog.

21 CKOpOCTh pacpoCTpaHCHHUS U bubmmorexa [JOK
P pacnpoctp https://m.edsoo.ru/ffOcca54
JuiHa BosiHbL. [lonepeunsie u
MPOJIOJILHBIE BOJHbI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnnoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoMcTBa U ckopocTh. [1Ikana bubmorexa HOK
P i https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paHOCBSI3U U
24 TeneBuieHus. Pa3Burue cpencTs
cBs3u. Paguonoxarms
o5 KonTponbnas padora «Konedanus u bubnnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK
Todeunslii ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpakenus cserta. [loctpoenne bubmmorexa [JOK
P L p https://m.edsoo.ru/ff0cd4e0
M300paKEHHI B TUIOCKOM 3€pKaJie
[Ipenomnenue creta. [TonHoe
)8 BHYTPEHHEE OTPAKEHUE. bubmuoreka [IOK
[IpenenbHblii yroma noaHoro https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaKEeHHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK

MoKas3aTeyid MpECJIOMJICHUSA CTCKIIa»

https://m.edsoo.ru/ffOcd67a



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
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [Toctpoenune n3o0pakeHuit

B JIuH3€e. POpMyJia TOHKOMN JIMH3BI.
VYBenuueHue NUH3bI

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

31

JlaboparopHas paboTa
«HccnenoBanue CBOMCTB
U300paKEHHI B JIMH3AX»

32

Hucnepcus csera. CI0XKHBIH COCTaB
6enoro csera. L{Ber. JlabopaTopHas

pabora «Habitoienue aucrepcuu
CBETa»

33

34

HNurtepdepennus ceera. Judpakmus

cera. JluppaknuonHas pemeérka

HOHepe‘lHOCTB CBCTOBBIX BOJIH.
HOJ'IHpI/BaI_II/ISI CB€Ta

bubmuorexa [JOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckue npudOpsI ¥ yCTpoiicTBa

U YCJIOBHS UX 0€3011aCHOTO
MMPUMCHCHUA

36

['panu1pl MpUMEHUMOCTH
KJIaCCUUECKON MEXaHUKH.
IToctynatel cnenuaibHON TEOPHUHU
OTHOCHUTEIBLHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

38

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTH. 33M€21J'IGHI/IG
BPEMCHH U COKpAIICHUEC NJINHBI

DHeprusi ¥ UMITYJIbC
peNSITUBUCTCKOM yacTulbl. CBsI3b
MacChl C SHEPTUEN U UMITYJIbCOM.
DHeprus MoKost

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfa42

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

39

KonTtponbHas padora «OnTuka.
OcHOBBI ciENMAIBHOM Teopun
OTHOCHUTEJIEHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Dopmymna I1nanka.

bubmuoreka [JOK

40
DHeprus U UMIyJbCc poToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIEN0BaHUE 56 ITOK
nonMMoTeKa
41 . A.T.
QorospexTa. Omurrs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl potorpdekra. YpaBHEeHHE
42 3ﬁHHJTC§H3, n(l;)l(bq)oroaq)(i@)ema bubmmorexa LIOK
s ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» poroaddexra
Hasnenue cera. OnwiThl I1. H.
43 JleGeneBa. XuMU4eCcKOe ICHCTBUE bubmorexa HOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa U
MPaKTUYECKOE TPUMEHEHHUE:
44
dboTo31eMEHT, GOTOATIHK,
CoNTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3agad mo reme «JIEMEHTBI bu6mmoreka [IOK
KBAaHTOBOM ONTHKN https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. ONBITHI
46 Pesepdopna o paccesauro o- bubmmorexa [JOK
pROPA p https://m.edsoo.ru/ff0d091a
yactull. [manerapuas Mmojens atoma
bubmuorexa [JOK
47 IT b
OCTYTIATRI bOpa https://m.edsoo.ru/ff0dOafa
Nznydenue u nornomenue GOTOHOB
48 IIPU MEPEX0/ie aTOMa C OJTHOTO bubnuorexa [IOK
YPOBHS SHEPTUH Ha Apyroil. Bupl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnoBsie cBoiicTBa yacTull. BoJHBI
49 ne bpoins. KopnyckynspHo- bubmuoreka [IOK

BOJIHOBOU Jyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3ITyYCHHE

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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

50

OTKpBITHE PATUOAKTUBHOCTH.
Omneiter Pesepdopaa mo
OTIpEe/IeNIEHUIO COCTaBa
PaZOaKTUBHOTO U3TYYCHHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CsaoticTBa anbda-, 6era-, ramma-
u3nydyeHus. Bausaue
PaZ0aKTUBHOCTH Ha KHUBBIC
OpraHU3MBI

52

OTkppITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydyenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBs3U HYKJIOHOB B SIIpE.
SInepusle peakuuu. S nepHblil
peaktop. [Ipo6iembl, IEPCIEKTUBHI,
9KOJIOTMYECKHE aCIEKTHI AIEPHON
JHEPreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHbIe YacTullbl. OTKPBITHE
no3utpoHa. Meto sl HaOIIOIeHUS U
pETUCTpaLMK JIEMEHTAPHBIX
yactull. Kpyrisiii cron
«DyHaaMeHTaIbHbIE
B3auMoaeHcTBHUA. ENMHCTBO
(bU3UYECKON KApTUHBI MUPAY

ITarsl Pa3sBUTHUA aCTPOHOMUHU.
[MpuknagHOe 1 MEPOBO33pEHUECKOE
3Ha4YeHHE acCTPOHOMHH. Buj
3BE3aHOTO HEeOa. Co3Be3ausl, IpKue
3BE3/bI, INIAHETHI, UX BUIMMOE
nprkeHne. CoTHeYHas! ccTeMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Counnie. ConHeunast akTUBHOCTD.
Nctounuk sueprun CosHia v 3BE311

57

3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MOCJIEA0BAaTEIbHOCTH. BHyTpeHHEE
cTpoeHue 3B&31. COBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUH U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [1yte — Hama
lNanaktuka. [TonoxeHnue u 1BUKEHUE
Coinna B I'amaktuke. ['anakTuky.
YépHble IBIPHI B spax TalaKTUK

59

Bcenennas. PazOeranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe nznydeHue.
Mertaranaktuka

60

61

Hepemennsie nmpo6iembl
aCTPOHOMHHU

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMMH U acTPOPUZUKH»

62

O6o06matomuii ypok. Pons dpuszuku
Y aCTPOHOMHUH B DKOHOMHUYECKOMH,
TEXHOJIOTHYECKOM, COLTMATLHON U
ITHYECKOH cepax NesTeTbHOCTH
YyeJloBeKa

63

O6o06matomuii ypok. Ponbs 1 mecto
(U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06matromuii ypok. Posb
(bU3UYECKON TEOpUH B




(bopMUPOBAHUY TIPEJICTABICHUMN O
buznyecKkoil kKapTuHe MUpa

65

Ob6o06maromuii ypok. Mecto
¢u3nUecKoil KapTHHBI MHUpPa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IpE/ICTaBICHUI O IPUPOAE

66

67

68

PesepBHBI ypok. MarHuTHOE 110JI€.
DNEeKTpOMarHuTHas MHIAYKIHS
PesepsHsblil ypok. Ontuka. OCHOBBI
CIEMAJIbHOM Teopun
OTHOCUTEJIbHOCTH

Pesepnblit ypok. KBantoBas ¢usuka.

OJeMeHTBl aCTPOHOMUU U
acTpou3uKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes .., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo
«ITpocsenienue»

» dusuka, 11 kimacc/ Maxumes I'.J1., Byxosues b.b., Yapyrua B.M.; on
penakiueit [lapdpentreBoit H.A. AkuinonepHoe obmiectBo «M31aTeancTBO

«ITpocBenieHue»



		2024-09-18T09:51:11+0300
	Лысакова Ирина Васильевна




