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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOTO YpOBHS HA YPOBHE CPEAHErO OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJOXKEHUW W TpPeOOBAHMM K pe3ysbTaram
OCBOCHMSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammsel, mnpeactaBieHHbIXx B PI'OC
COO, a Takxe c¢ yu€éroM (QenepanpbHOW pabodeid MPOrpaMMbl BOCIUTAHUS H
KOHIIENIIMM TpenoAaBaHust ydyeOHoro mnpenmera «dPusuka» B 00pa3oBaTeNIbHBIX
opranuzanusx Poccuiickoit @enepannn, peaanu3yomux OCHOBHbIE 00pa3oBaTEIbHbIC
IPOrPAMMBI.

CopnepxxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTHHBI Mupa oOydarommxcs 10—11 kimaccoB npu oOydeHUH
ux (usuke Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-JIEATEIHLHOCTHOTO MOAXOJA.
IIporpamma 1o ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k miaaHUpPyEMbIM
JUYHOCTHBIM, MPEJAMETHBIM M METalpeAMETHBIM pPE3yJIbTaTaM OOYYEeHHS, a TaKXKe
YUYHUTBIBAET HEOOXOAMMOCTh pEaJu3alMM MEXIPEIMETHBIX CBS3ed (PU3UKH C
€CTECTBEHHO-HAYYHBIMU yUeOHBIMU IpeaMeTamMu. B Hell ompenensitoTcsi OCHOBHBIE
e u3ydeHus (U3UKM Ha YPOBHE CpPEAHEro oOIIero oO0pa3oBaHus, MIAHUPYEMbIC
pe3ynbTaThl OCBOEHUSI Kypca (U3HUKHU: JTUYHOCTHBIE, METAPEIMETHbIE, MPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[IporpamMma no pusuke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTAaThl OCBOEHUS Kypca (pU3MKU Ha 0a30BOM ypOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00YUYEHUS;

e cojepxkanue yueOHoro npeameta «dusrkay mo rogam oOydeHuUs.

dwu3uka Kak HayKa 0 Hanbosee o0IuX 3aKOHaX MPHUPO/IbI, BHICTYTAs B KAUECTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAaHUN 00
okpyxatomem wmupe. IKoapHBIM Kypc GU3HMKH — CHCTEMOOOPA3yIOMIMM is
€CTECTBEHHO-HAYYHBIX yU4E€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIeKAT
B OCHOBE TPOIIECCOB W SIBJICHUM, M3y4aeMbIX XHUMHEH, Ouojorueut, uznueckoit
reorpadueii u actpoHOMHuei. Mcronb30BaHue W aKTHBHOE MMPUMEHEHNE (HU3UIECKUX
3HaHUU ONpeJeNsaeT XapaKTep U pPa3BUTHE Pa3HOOOpa3HbIX TEXHOJOTHH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOCHMSI KOCMOCA, IOJYYEHHS HOBBIX MaTEpUAJIOB C
3a/laHHBIMU CBOMCTBaMHM M Apyrux. M3yuenue (pu3mku BHOCUT OCHOBHOM BKJIaj B
(GopMHpOBaHHE  €CTECTBEHHO-HAYYHOW  KapTUHBI MuUpa  OOydyarolmuxcsi, B
dbopMHupOBaHE YMEHHI MPUMEHSATHh HAYYHBIH METOJ| MO3HAHUS MPU BBHITIOJHEHUN
UMU Y4EOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca pusuku uist ypoBHsI CpeAHETo 00IIero o0pa3oBaHus MOJOKEH
PO UAEH, KOTOPbIE MOXKHO pacCMaTpUBaTh KaK MPUHLUIIBI €T0 TOCTPOESHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOTHYECKU
3aBEpUIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3AeNioB (PU3MKH, BKIIOUAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HUKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (QU3UKHU
o0beIMHEH BOKpYr ¢usnueckux Teopuil. Beagymmm B Kypce  sBisiercs
(dbopMHUpOBaHUE NPEACTABICHUNA O CTPYKTYPHBIX YpPOBHSIX MaTEpHUH, BEILECTBE U
noJe.

Hoes cymanumapuzayuu. EE peanusanus MpeAnosaraeT HCIOJb30BaHUE
FYMaHUTapHOTO MOTEHIMala (U3NYECKOM HAyKH, OCMBICICHHE CBS3U pa3BUTHUSA
(¢u3nku ¢ pa3zBUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPAaBCTBEHHBIMU 1
AKOJIOTMYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonot nanpasenennocmu. Kypc Gu3NKu npeanoiaraeT 3HakoMCTBO C
IMIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMYECKHX MPUIOKEHUN H3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes osxonocuzayuu  peanusyercs TOCPEACTBOM  BBEIEHHUS  AJIEMEHTOB
coJiepKaHusl, MOCBALIEHHBIX 3KOJIOIMYECKUM MPOOJIEMaM COBPEMEHHOCTU, KOTOPBIE
CBA3aHbl C PA3BUTHEM TEXHUKH W TEXHOJOTMH, a TaKXKe OOCYXIEHUS MNpodiieM
paloHaIbHOIO IPUPOIOTIOIB30BAHUS M SKOJOTHYECKON O€30MaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTAMM Kypca (PU3MKHM Ha YpOBHE CpPEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCS (u3nueckue Teopuu (PopMUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHHUS (PU3MUECKON TeopuH, posi (PyHIAMEHTAIbHBIX 3aKOHOB H
IPUHIIMIIOB B COBPEMEHHBIX NPEICTABIECHUAX O MPUPOJIE, TPAHNLAX TPUMEHUMOCTH
TEOPUH, JUIsI ONIMCAHNS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IIPOLECCOB).

CuHCTEeMHO-JEATENBHOCTHBIN MOAX0A B Kypce (DUM3MKH peaNn3yercs Mpexnae
BCErO 3a CYET OpPraHU3aluy SKCIEPUMEHTANIBHON AESATENbHOCTH oOyvaronuxcs. s
0a30BOTO YpOBHSI Kypca (PU3WKM — 3TO MCIOJB30BAaHUE CHCTEMBI (HPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIaDOpaTOPHBIX PabOT, KOTOPHIE B MPOTPAMME
no ¢usuke oOBEAMHEHbI B OOMIMHM CIHCOK YYEHHYECKHX MPaKTUYECKUX paloT.
Boinenenre B yKa3aHHOM MepeyHE Ja0OpaTOpHBIX pPabOT, MPOBOJUMBIX IS
KOHTPOJISL M OLIEHKH, OCYILIECTBIIAETCS y4YaCTHHUKAMHU OOpa30BaTEbHOIO Ipolecca
UCXO/s N3 0COOEHHOCTEH TUIAaHUPOBAHMS M OCHaIeHHs KabuHeTa ¢pusuku. [Ipu sTom
oOecnieunBaeTcs OBJaJeHUE OOYYAIOIMMUCA YMEHHUSIMH MPOBOJIUTH KOCBEHHBIC
U3MEPEHMsI, HUCCIIEOBaHMs 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH M IIOCTAHOBKY
OMBITOB MO MPOBEPKE MPEATI0KEHHBIX THIIOTES.

Bonpiioe BHUMaHHE yNIEnseTcs PEIIEHUI0 PACUETHBIX M KAUECTBEHHBIX 3a/ad.
IIpu sTOM M1 pacy€THBIX 3a7a4 NPUOPUTETOM SIBISIOTCA 3aJa4M C SBHO 3aJaHHOU
¢u3znyeckol MOJENBIO, TO3BOJSIOLUIME TMPUMEHATh W3YUYEHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOIO pasfelia Kypca, TaKk W HUHTETPUPYsS 3HAHMS W3
pa3HbIX pas3fenoB. /(s KauecTBEHHBIX 3a/ay MPUOPUTETOM SIBIIAIOTCS 3aJaHMs Ha
00BsCHEHHE MPOTEKaHNs (PU3HYECKUX SIBJICHUI U MPOLIECCOB B OKPYIKAIOILEH KU3HH,
TpeOyromue  BbIOOpa  (U3MUECKOW  MOJENM IS CUTyallud  TPaKTHKO-
OPHEHTHPOBAHHOI'O XapakTepa.

B cootBerctBuu ¢ TpedboBanusmu @I'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieyeHn0 y4eOHOro mpouecca 0a30BbIi ypOBEHb Kypca (PU3MKHM HAa YpPOBHE



cpenHero oOmero o0pa3oBaHUS JOJKEH HW3Y4aThCSd B YCIOBHUSX MPEIMETHOTO
kaOuHeTta (U3MKKA WIM B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa MPEIMETOB
€CTEeCTBEHHO-HAy4YHOro Iukia. B kabuHeTe (Pu3MKK MOKHO OBITH HEOOXOAMMOE
nabopaTropHoe 000pyAOBaHUE JUIS BHIMOTHEHNS YKa3aHHBIX B MPOrpamMme Mo (pu3nKe
YUEHUYECKUX MPAKTUUYECKUX PadOT U JEMOHCTPALIMOHHOE 000pyAOBaHNUE.

JlemoHCTpanimoHHoe  0obopynoBanue GOpMHUPYETCS B COOTBETCTBHUU  C
OPUHIIMIIOM  MHUHUMAJIBHOM  JIOCTATOYHOCTM U OOECIeYMBAaeT  IOCTAHOBKY
NEPEeYNCIIEHHBIX B TMporpaMMe 1o (u3MKe KIIOYEBBIX JAEMOHCTpalUd AJis
UCCIICJIOBAHUS ~ HM3yYaeMbIX  SBICHUH W  MPOLECCOB, OSMIHUPUYECKHX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpyAOBaHHME [JIs YUYEHHYECKHUX MPAKTUUYECKUX padoT
dopMupyeTcss B BHIE TEMaTHYECKUX KOMIUIEKTOB W OOECIeuMBaeTCs B pacuére
OTHOTO KOMIUIEKTa Ha JByX oOOydarommxcsa. TeMaThdecKue KOMIUIEKTHI
1a00paTopHOTO OO0OpPYAOBaHUS JOJKHBI OBITH TOCTPOEHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(QPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE IU(DPOBBIX JabOpaTOpuid.

OCHOBHBIMU 1EJISIMU U3y4Y€HUSI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (QopmMupoBaHHWE HHTEpeca M CTPEMJICHUS OOYyYaromMXCs K HaydHOMY
U3YYCHUIO TPHUPOJIbI, Pa3BUTHE WX HWHTEJUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE TMPEJCTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
MCCIIEJIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBIICHUSIM;

e (opmMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa U3y4YCHHs OCHOB
CTpOeHHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (dopMHpOBaHUE YMEHUN OOBIACHSITH SIBJICHUS C UCIIOJIb30BAaHUEM (DU3UYECKUX
3HAaHWUW U HAYYHBIX IOKA3aTEIbCTB;

e (QopmMupoBaHWE TMPEACTABICHUN O pPOIM (U3UKU ISl Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne 3TUX Lejeil ofOecreyrBaeTcsl peleHUEM CIEeIyIONIMX 3a7ad B

npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:

e TPHUOOpETEeHHE CUCTEMBI 3HAHUN 00 OOmUX (U3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpUAX, BKIIOYAS MEXaHWKY, MOJIEKYJSIpHYIO  (H3HUKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

e (dopMHpPOBAHUE YMEHUN MPUMEHSITh TECOPETUYECKUE 3HAHUSA TSl OOBSICHEHUS
(bu3MUecKuX SBJICHUHN B MPUPOJIE U I MPUHATHS IPAKTUYECKUX PEIICHUN B
IOBCEIHEBHOM KU3HU;

e OCBOGHHME CHOCOOOB peHIeHUS pa3IMYHBIX 3a7a4 C SBHO 3aJJaHHOMN
¢usnyeckoil Mojenblo, 3ajad, IOAPAa3yMEBAIOIIUX CAMOCTOSITEIHLHOE
co3faHue GU3NUECKO MOJIENN, aJIEKBAaTHON YCIOBUSIM 3aJa4H;



e T[OHUMaHUE (U3MUECKUX OCHOB U MPHUHIMIIOB JEHUCTBUS TEXHUYECKHUX
YCTPONCTB U TEXHOJOTUYECKHUX IMPOIIECCOB, UX BIMSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAAMH CaMOCTOSTEIbHOIO IUIAHUPOBAHUA W MPOBEACHUS
(¢u3nYeCKuX SKCIEPUMEHTOB, aHAIM3a M HHTEpHpeTanuy HHPOpMaIHH,
OINpPENEIEHUS JOCTOBEPHOCTH ITOJIYYEHHOTO PE3YJIbTATa;

e CO3JaHHME YCIIOBUW MJisi pPa3BUTUS YMEHUU MNPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wusydenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanus orBouTcs 136 vacoB: B 10 kmacce — 68 gacoB (2 vaca B Heeno), B 11
KJacce — 68 yacoB (2 yaca B HEJEIO).

[Ipeanaraempiii B mporpamme 1o (usuke nepedyeHb JabopaToOpHBIX U
OPAKTUYECKUX paboT SBIAETCA PEKOMEHIOBAaHHBIM, YUYWUTEIb JI€JAeT BBIOOP
OpoBeJeHUsT JTa0bOpaToOpHbIX pPabOT U OMBITOB € YYETOM HHAMBHIYaJIbHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.



COJEPXAHME OBYUYEHUA
10 KJTACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®uznka — HayKa o npupoje. Hayunbie MeTOIbI TO3HAHUS OKPYKAIOIIEr0 MUpA.
Ponp skcnepuMeHTa M TEOpUU B MPOLIECCE MO3HAHUS MPUPOJBI. DKCIIEPUMEHT B
busuke.

MopenvupoBanue (U3MYECKUX SIBICHUA M mpoueccoB. HayuHble TUMOTE3HI.
du3nvecKue 3aKOHbI W TEOpUHU. ['paHUIIBl MPUMEHUMOCTU (UBUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Ponb u MmecTo puzuku B GpopMUPOBAHUN COBPEMEHHOM HAYYHOU KapTUHBI MUPA,
B [IPAKTUYECKOW JIEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOroBBI€ U TU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Pazngen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemernienne, CKOpPOCTh (CpemHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MAaTepHaIbHOM TOYKH, MX MPOEKIMM HAa OCHU CHUCTEMbl KOOpIUHAT.
CroxeHue nepeMenieHui u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE TMpsIMOJIMHEWHOe JBukeHue. [paduku
3aBUCHUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMelleHus
MaTepuagbHON TOYKU OT BPEMEHH.

CBobosHOE TajieHne. Y CKOpeHHe CBOOOTHOTO TaeHHS.

KpuBonnHeiiHoe ABUKEHHE. [[BUKEHNE MATEPUAIBHOM TOYKH IO OKPY’KHOCTH C
IIOCTOSSHHOM II0 MOJYJI0 CKOPOCTBIO. YTIUJIOBasg CKOPOCTb, JIMHEMHAsl CKOPOCTb.
[Tepuon u yactora obOpanienus. LleHTpocTpeMUTeIbHOE YCKOPEHHUE.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: CIHUAOMETP,
JBIKEHUE CHAPSOB, LEMHBIE U PEMEHHBIE MTepeJavn.

Jlemoncmpayuu

Mopenb cuctembl OTCUETA, WJUIIOCTPALMS KHUHEMATHUYECKUX XapaKTEePUCTHUK
JBUKCHUSL.

[IpeoOpazoBaHye NIBUAKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBwxeHuss Tena, OpPOIIEHHOTO IO YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTu npu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3yyeHne HEpaBHOMEPHOTO IBWKEHHUSI C LEJIBIO OINPEACIICHUS MIHOBEHHOU
CKOpOCTH.

HccnegoBanne COOTHOLICHUSI MEXAY NyTAMHU, HPOWJICHHBIMU TEJIOM 34
MOCJICIOBATENBHBIC  PABHBIE MPOMEXYTKH BPEMEHUM IPH PABHOYCKOPEHHOM
JNBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yyeHne nBUKEHUS LIAPUKA B BA3KOM KUJIKOCTH.

N3yuenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[TpuHumn OTHOCUTENbHOCTH [ ammies. [lepBeii  3akoH  HproToHAa.
HNuepuuanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akon HeroToHa niis
MaTepUAIBHOW TOUYKH. Tpernit 3akoH HeroTOHA 111 MaTepUAIbHBIX TOUEK.

3akoH BceMupHOro tsaroreHus. Cuia tsoxectd. [lepBas kocmuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Buabl Tpenus (Mokosi, ckoiabxkeHus, kadeHus). Cumna tpenus. Cyxoe
TpeHue. Cuia TpEeHHs] CKOJIBLKEHHSI M cwia TpeHus nokod. KoadduuueHnt tpeHus.
Cuna conpoTUBIICHUS NPU IBUKEHUU Te€Ja B )KUJKOCTH WJIU Ta3e.

[ToctynarenbHOE U BpalllaTebHOE JBUKEHUE a0COIIOTHO TBEPAOTO TeEA.

MOMEHT Cuiabl OTHOCHTENBHO Ocu BpaumieHus. [liedo cumbl.  YcnoBus
paBHOBeCUS TBEPJIOIO TEIIA.

TexHuyeckre yCTPONCTBA H MPAKTUUYECKOE NPUMEHEHHE: MOJAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenne nHEpUUM.

CpaBHeHHE MacC B3aUMOAEHCTBYIOIINX TEJL.

Bropoii 3axkoH HerotoHna.

N3mepenne cui.

CrnoxxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopMaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIBEME U MTAICHUU.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBeCcHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YOPYTOCTH, BO3ZHHUKAIOIMIUX B MPYXKUHE U
pe3MHOBOM 00pa3siie, OT ux aedopmariuu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3axonbl COXpaAHEHUA 6 MEXAHUKE

NMnynec MartepualibHOM TOYKH (Telna), CUCTEMbl MAaTE€pPUAIbHBIX TOYEK.
Nmnynse cuiabl M M3MEHEHHE HMITYyJbCAa Tela. 3aKOH COXpPAaHEHUS MMITYJIbCa.
PeakTuBHOE NBUXKEHUE.



PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass »Heprusi MaTepHalbHOW TOuYkM. Teopema 00 H3MEHEHUU
KUHETUYECKOW IHEPTUH.

[lorenumansHas 3Heprus. [loTeHunanbHas 3HEPrust ynpyro ae@opMupoBaHHOM
npyxuHsbl. [loTeHnnanpHas sHEPrus Teaa BOJIU3U MOBEPXHOCTH 3EMJIH.

[ToTennuanbHble ¥ HEMOTEHIIMANIbHBIE CHIIBI. CBs3b pabOThl HEMOTEHIIMATBHBIX
CUJ C HU3MEHEHHUEM MEXAaHWYECKOM DSHEPIrUU CHUCTEMBI Te€J. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHUuecKne YCTpPOWCTBA W IIPAKTUUYECKOE NPUMEHEHHE. BOIAOMET, KOIED,
NPYKUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexo mOTeHIIMATLHON YHEPTUU B KHHETHYECKYIO M OOPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomol

N3yuenune abCONIOTHO HEYyHOpyroro yaapa C IOMOIIbIO JIBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ W3MEHEHWEM MEXaHWYECKOW SHEPIHH
TEeJa Ha IPUMEPE PACTSKEHHS] PE3UHOBOTO KTy Ta.

Paznen 3. MousekyJsipuast Gu3nKa 1 TEePMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUU U HMX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS W
B3aMMOJEHCTBUS YaCTHUIl BeuecTBa. Moenu cTpoeHus Tra3oB, JKUJIKOCTEN U TBEPABIX
Tel U 00BCHEHHE CBOMCTB BELIECTBA Ha OCHOBE ATUX Mojeneill. Macca u pa3Mepsl
monekya. KonnuectBo Bemectsa. [locrosanas ABoraapo.

TeroBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana temmeparyp
Llenbcus.

Mopens nneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOU
TEOpUU UJCANbHOrO ra3za. AOCONIOTHAas TeMIepaTypa Kak Mepa CpeaHeu
KMHETUYECKOW HDHEPIUMM TEIUIOBOrO JBWXeHWsA vactun rasa. Illkama temmeparyp
KensBuna. I'a3oBbie 3akoHbl. YpaBHenne MenaeneeBa—Knanelipona. 3akoH
Janprona. M30omponeccsl B U€aabHOM Ia3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacTaBieHre U3OMPOLIECCOB: U30TEPMA, H30X0Pa, 300apa.

TexHudyeckrue yCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOIIME JTUCKPETHOE CTPOCHHUE BellecTBa, (ororpadun
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OnbiTel 10 U PY3UN KUAKOCTEN U razoB.



Mopens OpOyHOBCKOTO ABHMIKCHHS.

Mopaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAOIIINE CYILLIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBUSI.

Mojenb, WILTFOCTpUPYIOIIAs MPUPOLY AABIICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHMS HWJI€AIbHOrO  Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmuusie padbomul

OnpeneneHne Macchl BO3AyXa B KJACCHOM KOMHATe Ha OCHOBE W3MEpPEHUN
00BEMa KOMHATBHI, TaBJICHUS U TEMIIEPATypPhl BO3/IyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY HapaMeTpaMU COCTOSIHUSL Pa3peKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMonuHamMuueckass cucrema. BHYTpEHHsAS 3HEPrusi TEPMOJIUHAMHUYECKOU
CUCTEMBI U criocoObl e€ m3MeHeHusa. KomudecTBo TermnoTsl U paboTa. BHyTpeHHss
SHEPIus OJIHOATOMHOT'O UJEATBbHOIO rasa. Buasl TEIUIoNEepeaaum:
TEIJIONPOBOJIHOCTh, KOHBEKLMS, W3JIyYCHHE. YJIEJbHASI TEIUIOEMKOCTh BEIIECTBA.
KosnuecTBo TemoTsl npu Temionepeaaye.

[Tonsitue 006 ammabatHom mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenrne mnepBOro 3akoHa TEPMOJMHAMUKHM K wH3o0mpoleccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeruoBble MamuHebl. [I[puHIMOBL JelcTBUS TEIUIOBBIX MalvH. [IpeobpasoBanus
SHEPrUU B TEIUIOBBIX MammmHaX. KosdduiumeHnt monesHoro ACHCTBUS TEIMJIOBOM
mamuHbl. [{ukn KapHo u ero xo3@duiimeHT noje3Horo AEHCTBUSA. DKOJOTUYECKUE
po0JIeMbl TEMI0IHEPTETUKHY.

TexHuyeckue yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHME:  JBHUraTellb
BHYTPEHHETO CTOPaHUs, OBITOBOM XOJIOAMIBHHUK, KOHAUIIHOHED.

Jlemoncmpayuu

N3meHeHue BHYTpEHHEW SHEpPruM Tejda MpPU COBEPIICHHH padOTHI: BBUIET
npoOKM W3 OYTBUIKM MOJ JEUCTBHEM CXKAaTOTO BO3AyXa, HarpeBaHue sQpupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3MeHeHne BHyTpeHHEN SHEPruu (TeMIiepaTypsl) Teaa IpH TeIlonepeaaye.

OnbIT M0 aAabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3IYIIHBIM OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENs BHYTPEHHEIO CrOpaHusi, PEaKTUBHOIO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenpHOM TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn geuyecmea. Dazosvie nepexoovl



[Tapoo6pa3oBanue u KoHzaeHcarus. Vcmapenue u kureHue. AOCONIOTHAs U
OTHOCUTENbHAS BJIAXHOCTh BO3AyXa. HacellleHHBId mnap. YaelbHas TeEIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

TBépnoe tenmo. Kpucrammueckue n amopHble Tena. AHU30TPONHS CBONCTB
kpuctaioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBnenue u
KpucCTan3amus. Y aefbHas Tersora miasieHus. Cyonumarus.

VYpaBHeHue TeroBoro danaHca.

TexHudyeckre yCTPOMCTBA M TMPAKTUYECKOEC MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJYUYEHHUS] COBPEMEHHBIX MAaTE€pUaJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObI M3MEpPEHUsT BIAKHOCTH.

HaGnronenue HarpeBanust u MiiaBJIeHUsT KPUCTAUIMUECKOTO BEIIECTBA.

JleMoHcTpanust KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3MmepeHne 0THOCUTENBLHON BIIaXKHOCTU BO3AYXa.

Pa3znen 4. JiaekTpoguHAMMKA

Tema 1. Inekmpocmamuxa

DJeKTpU3alus TeNl. DINEKTPUUYECKUN 3apsl. J[Ba BUIA SJIEKTPUUECKUX 3apsI0B.
[IpoBOHUKY, AUDIEKTPUKH U TIOJTYTIPOBOAHUKH. 3aKOH COXPAHEHUS IJIEKTPUUECKOTO
3apsiaa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbld 3IEKTPUUYECKUI 3apsii.
OnekTpuueckoe mnosie.  Hampssk€HHOCTh — 3ieKkTpuueckoro  mouid.  [IpuHnmn
CYyNEpHO3ULIMKM DJICKTPUUECKUX Toyier. JIMHMM HanpsHKEHHOCTH DJIEKTPUUYECKOTO
HOJIS.

Paborta cun snektpocrarudeckoro moss. IloTenmuan. Pa3HoCcTh MOTEHIIMANIOB.
[IpoBOOHUKM ¥ [HUAJIEKTPUKA B BJIEKTpocTaThueckoM moise. Jlusnexkrpuueckas
IPOHUIAEMOCTb.

DNeKTpoE€MKOCTh. KoHaeHcatop. DIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsKEHHOr0 KOHAEHCATOpAa.

TexHuyeckre yCTpPOWCTBA U MPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIL,
ANIEKTPOMETP, DIEKTpOCTaTHUecKash 3al[uTa, 3a3eMJIEHHE JJIEKTPOIPHOOPOB,
KOHJICHCATOpP, KONUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLINI IEUCTBUSA DIEKTPOMETPA.

B3aumopenicTBre HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE€ 3aPSIKEHHBIX TEN.

[TpoBOIHUKH B AIIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AUTA.



JIM3IIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAAU IJIACTHH,
PaCCTOSTHUSI MEXK1y HUMU U TIUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DIJIEKTPUYECKU TOK. YCIIOBUSI CYIIECTBOBAaHUS BJIECKTPUUYECKOTO  TOKA.
Uctounuku Toka. Cuiia Toka. [locTosiHHBIN TOK.

Hanpspxkenune. 3akon OMa 7151 ydacTka 1enu.

DJIEKTPUYECKOE  CONPOTUBIICHUE. Y ICIBHOE CONPOTHUBICHUE  BEIIECTBA.
[TocnenoBarenpHOE, TApaIEIBHOE, CMEIIAHHOE COETMHEHUE ITPOBOHUKOB.

Pabora nsnexktpuueckoro  Toka. 3akoH  Jxoyns—Jlenma.  MoiHOCTB
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJBHKYIIAasi CHJIA W BHYTPEHHEE CONPOTHBJIECHUE HCTOYHUKA TOKA.
3axon Oma 15 OJIHOM (3aMKHYTOM) 3JieKTpuueckoi nenu. Kopotkoe 3ambIkaHue.

DIJIEKTpOHHAs MIPOBOJIUMOCTh TBEPABIX METAaJIOB. 3aBUCUMOCTh
COIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEPXIPOBOAUMOCTb.

DNeKTpUYECKUd TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomyripoBOIHUKH. CobcTBeHHas u puMecHast MIPOBOJANUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHUKOBBIE TPUOOPHI.

DIJIEKTPUYECKHI  TOK B pacTBOpax W  paciulaBax  JJIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS TUCCOUUALUSA. DIEKTPOIIH3.

DIIEKTpUYECKUM TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITENIbHBIN pa3ps/l.
Monnus. [1na3ma.

TexHuueckre yCTpOMCTBA U  IPAKTUYECKOE MPUMEHEHHUE: aMIIepMETD,
BOJIBTMETP, pEOCTaT, MCTOYHUKHU TOKA, OIJICKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEINIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN MO/,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTTPOBOTHUKOBBIN U0/, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAPSIAKECHUS.

3aBUCUMOCTb COINPOTUBJIEHUS UWIWHAPUYECKUX NPOBOJHUKOB OT JUJIMHBI,
IJIOIIAV TTONIEPEYHOr0 CEUYCHUS U MaTepurala.

CmemaHHOE COeIMHEHUE TPOBOAHUKOB.

[Ipsamoe wu3MepeHHEe BIEKTpOoABWXKyHIEH cuibl. KopoTkoe 3aMbIKaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIIUTOB.

NckpoBoil pa3psa U IpOBOAUMOCTb BO3yXa.

OJIHOCTOPOHHSIS MPOBOJAMMOCTD IHO/IA.

Yuenuueckuii skcnepumenm, nabopamopmusie padbomol



N3yueHne cMemaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepenue 31eKTPOABMKYLIEH CHUJIbI UCTOYHMKA TOKA U €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

Habnronenue snextposusa.

MeknpeaMeTHbIE CBSI3H

N3yyenne kypca ¢uszuku 0azoBoro ypoBHs B 10 kjacce OCYLIECTBISETCS C
y4€TOM COAEpKATEIbHBIX MEXIPEIMETHBIX CBsSI3ed C KypcaMu MaTeMaTHKH,
OMOJIOTUU, XUMUH, reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAYYHOT'O
NO3HAHMS: SIBICHUE, Hay4yHbId (hakT, TUMOTe3a, (PU3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, IKCIEPUMEHT, MOJCIIUPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxka: pellleHre CUCTEMbl YpaBHEHUM, JTUHEHHas (GyHKIMs, nmapadoda,
runepOosna, MX rpapuKd M CBOMCTBA, TPUTOHOMETPUYECKUE (YHKIMHU: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPHI
Y UX [IPOEKLUN HA OCH KOOPAWHAT, CJI0KEHHE BEKTOPOB.

Buonocus: MexaHuueckoe ABW)KEHHE B KUBOM mpupoze, nudpdysus, ocmoc,
TEMJI000MEH UBBIX OPraHU3MOB (BHbI TEIUIONEpEauH, TEIUIOBOE PaBHOBECHE),
ANEKTPUYECKHUE SIBJICHUS B dKUBOW IPHUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJIIPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEIN, KUIKOCTEH U Ias3os,
AJIEKTPUYECKUE CBOWCTBA METAIIJIOB, ANEKTPOIIUTUYECKAS IUCCOLMALINSL, TAJIbBAHUKA.

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

Texnonozcus: npeoOpa3oBaHUE JBUKEHUHN C UCIIOIb30BAHUEM MEXAHU3MOB, YUET
TPEHUS] B TEXHUKE, MOJUIMIHUKH, UCIOJb30BAaHUE 3aKOHA COXPAHEHMS MMITYJIbCa B
TEeXHUKE (pakeTa, BOJOMET U JIpyrHe), ABUraTellb BHYTPEHHETO CropaHus, MapoBas
TypOuHa, OBITOBOM  XOJOJWUJBHUK, KOHJIUIMOHEpP, TEXHOJIOTUU MOJYyUYEHHUS
COBPEMEHHBIX MaTEpHaJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOT'HH,
AIIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHHE B3JIEKTPONPHOOPOB, KCEPOKC, CTPYWUHBIM
IOPUHTEP, 3JIEKTPOHArpeBaTeIbHble MNPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
rajlbBaHUKA.

11 KUIACC

Pa3znen 4. JiaekTpoauHAMHUKA

Tema 3. Mazcnummnoe noe. In1eKmpomMacHUMHAA UHOYKUUS

ITocTtosinHble MarHuThl. B3aumMoaeicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHOE
nose. Bektop MarHUTHON WMHAYKIUU. [IpUHIUIT CyNEepNO3ULIMM MAarHUTHBIX TMOJIEH.
Jlunuu wmarHuTHOM wWHAYKIMU. KapThHa JNWMHUNA MarHUTHOM WHIYKIUU TOJs
ITOCTOSTHHBIX MarHUTOB.

MarnutHoe T1I0JI€ TMPOBOJHHMKA C TOKOM. KapTuHa JIMHUM WHIYKIUA
MarHUTHOTO TMOJISI JUIMHHOTO MPSIMOIO0 MNPOBOJAHUMKA W 3aMKHYTOT'O KOJIBIIEBOTO



POBOJIHUKA, KATYIIKU ¢ TOKOM. OmnbIT Opcrena. BzaumoaencTBiue nMpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHna, €€ MOy/Ib U HanpaBJICHUE. [[BMKEHUE 3apsyKEHHOW YaCTHUIIbI B
OJTHOPOJHOM MarHuTHOM Tosie. PaGora cuitel JlopeHa.

SIBieHMEe  BIEKTPOMArHMTHOM HMHAYKUMM. [lOTOK BekTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOABWXKYINAS CHJIA MHAYKUHUH. 3aKOH 3JIEKTPOMAarHUTHOM
nnaykuuu dapanes.

BuxpeBoe nsnekTpuueckoe ToJie. IDJEKTPOABIKYIIAs CWIa UHIYKIHU B
IIPOBOJHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MATHUTHOM II0JIE.

[IpaBuno Jlenna.

NuaykTUBHOCTH.  SIBIEHME  CAMOMHIYKIMU.  OJCKTPOABIKYILAS  CHIIA
CaMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: IIOCTOSHHbBIC
MAarHMUThI, FJIEKTPOMArHUTHI, JIEKTPOJABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHII,
WHyKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIIOHEHHE 3JIEKTPOHHOIO TyYKa MarHUTHBIM IOJIEM.

JIuHMM UHIYKITUX MarHUTHOTO TOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE PEKTPOMArHUTHON UHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCHUMOCTb 3JIEKTPOJBIKYILEH CHUJIBI MHAYKIMU OT CKOPOCTH HM3MEHEHUS
MarHuTHOIO MOTOKA.

SIBneHne CaMOMHAYKIUU.

Yuenuueckuii sxkcnepumenm, 1abopamopmusie padbomul

N3yyeHne MarHuTHOTO MOJISA KaTYIIKH C TOKOM.

HccnenoBanue nericTBUs NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue aBIeHUA 3JIEKTPOMArHUTHOW MHIYKIIUH.

Paszpnea S. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbBIE KOJ1€0AHUA

KonebarenbHast  cucrtema. CBoOOJHBIE ~ MEXaHUYECKHE  KojeOaHusl.
I'apmonnueckue konebanus. llepwon, vactora, ammuutyaa u (aza koimebaHUi.
[IpyxuHHBIN MasgTHUK. MaremMaTH4eCKU MasATHUK. YPAaBHEHUE TapMOHUYECKHUX
kojebanuii. [IpeBpaiiieHre >HEPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.



Konebarenbupiii  koHTYp. CBOOOAHBIE DJIEKTPOMAarHUTHBIE KoOJIeOAaHUS B
UJCATBHOM KOJeOaTelbHOM KOHType. AHAJOTUs MEXIy MEXaHWYECKUMH U
ANEKTPOMArHUTHBIMU  KoseOanusamu. Popmyna TomcoHa. 3akoH COXpaHEHHUS
SHEPIUHU B UJICATLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpencraBiaenue o 3aTyxaromMx KosieOaHUsAX. BbIHyXIeHHbIE MeXaHHYECKHUE
kosiebanus. Pezonanc. BbIHy X 1€HHbBIE 3JIEKTPOMarHUTHbBIE KOJIEOaHMsL.

ITepemennbiii  TOk. CHHYCOMJANbHBIM TMEPEMEHHBI TOK. MOIIHOCTH
NEPEMEHHOTO TOKa. AMIUIMTYJIHO€ M JIEWCTBYIOIIEE 3HAYECHHE CWIBI TOKAa M
HAIPSHKCHMSL.

Tpancdopmarop. I[IpomsBoacTBo, mepenaya U MOTPEOICHHE DIIEKTPUUECKOU
SHEPruu. OJKOJIOTMYECKHE PUCKU IPU MPOU3BOJCTBE 3JIEKTpo3Hepruu. KymbTypa
VCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHudyeckre yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: DJIEKTPUYECKUN
3BOHOK, T'€HEPATOP NIEPEMEHHOTO TOKA, JUHUHN dJIEKTPOIIepeay.

Jlemoncmpayuu

UccnepoBanne mnapamMeTpoB KoJI€OATEIbHOM CHUCTEMBI (MPYKUHHBIA —HIH
MaTEMaTUYECKUN MAATHHUK).

Habnronenue 3aryxarommx KojieOaHuii.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHMIA.

Habmronenue pe3onanca.

CB0OOOAHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA W HAIpPSDKEHUS OT BPEMEHM) s
AJIEKTPOMATrHUTHBIX KOJIEOAHUIA.

Pesonanc 1npu mocinenoBaTEeNbHOM — COCAMHEHHUHM  PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY NEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

HccnenoBanue 3aBUCHUMOCTH TMEPUOJA MaJbIX KoJieOaHWM Tpy3a Ha HUTH OT
JUTMHBI HUTU ¥ Macchl Ipy3a.

Hccnenoanne nepeMeHHOro ToKa B IEMU U3 MOCIEI0BATEIBHO COCIMHEHHBIX
KOHJIEHCATOpPAa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 60JIHbL

MexaHuueckue BOJIHBI, YyclioBHs pacnpoctpanenusi. Ilepuon. CkopocTb
pacrpocTpaHeHUss W JJWHA BOJIHBL. llonmepeyHble ¥ MOPOJOJIbBHBIE  BOJIHBI.
WNurepdepenius u Audppakiuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIYyYEHHS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenrtanus BexkropoB E, B, V B anexkrpomarnutHoi BoJsiHe. CBOMCTBa
AJIEKTPOMATHUTHBIX BOJH: OTpaXeHHWE, MpeIoMIICHUE, TOJspu3anus, Tudpakius,
unTeppepenius. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.



[IIkana >7E€KTPOMArHUTHBIX BOJIH. [[puMEHEHHE SJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpunHMnBEI paguocBA3U U TelleBUaACHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPELBI.

TexHuyeckre YCTPONCTBA U MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [MAarHOCTMKAa B TEXHUKE WM MEAMIIMHE, pajap,
paauonpuEéMHUK, TeNIEBU30p, aHTEHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIpPOCTPAaHEHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U MpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue untepdepenunu u q1udpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmionenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIUTYAOH H
4acCTOTOM KOJeOaHUiA.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaXXEHUE, IMPEIOMIICHHUE,
noJyispu3anys, 1udpaxuus, THTEpPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsMoiMHENHOE pacnpoOCTpAHEHHWE CBETA B
OIHOPOAHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHUs cBeTa. [locTpoeHue H300pakeHUU B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MpPEIOMJIEHUS CcBeTa. AOCOMIOTHBIN IMOKa3aTelb
npenomienus. llomHoe BHyTpeHHee oTpaxkeHue. llpenenbHbpIi yroja mOJIHOTO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cBeta. LBer.

Cobuparomye u pacceuBaromye JuH3bl. ToHkas nuH3a. OKyCcHOE paccTOsHUE
U ONTHYECKas Cujia TOHKOW JuH3BL. [locTpoeHne m300pakeHWil B COOMPAIOIINX H
pacceuBaromnx JinH3aX. GopMysia TOHKOHM JIMH3bI. Y BEIIMYEHUE, 1aBAEMOE JINH30U.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. MaTepdepennus ceeta. KorepeHTHbIE HCTOYHUKH. Y CTIOBUS
HAOII0/ICHUS] MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus ceta. Judpakiunonnas pemérka. Y clioBue HAOMIOACHUS TJIaBHBIX
MaKCUMYMOB TMpU TMaJ€HUM MOHOXPOMATHYECKOr0 CBeTa Ha JIU(PAKIHOHHYIO
pPELIETKY.

[Tonspusanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHWE: OYKH, JIyIa,
doToarmapat, IPOCKIIMOHHBINA anmapar, MUKPOCKOII, TE€JIECKOI, BOJOKOHHAsS ONTHKA,
mupakMOHHas PelIETKa, MOJISIPOU/I.

Jlemoncmpayuu



[IpssMonuHEeiHOE pacOpOoCTpaHEHHE, OTPaKEHHE U TMPEJIOMIICHHE CBETA.
OnTuyeckue NpudOpHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanue cBOMCTB M300payKEHU B TMH3AX.

Mopenn MUKpocKoma, TeJIECKOIa.

HaGnronenue natepdepeHiinm cpeTa.

Habmronenue nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue cnekTpa ¢ MOMOIIBI0 TU(GPAKITMOHHON PEIIETKY.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne nokasareis npesoMiIeHus CTEKIa.

HccnenoBanune CBOMCTB N300payKeHU B TMH3AX.

Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIENUATIBbHON TEOPHUH OTHOCUTEIHLHOCTH

I'paHuLbl IPUMEHUMOCTH KJIACCUYECKOM MexaHUKHU. IlocTynarsl crienuaibHOU
TEOPUU OTHOCUTEIHLHOCTU: WHBAPUAHTHOCTH MOJYJSI CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHIMIT OTHOCUTEILHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl ¢ SHEPIHEN M MUMIYJbCOM PEJSITUBUCTCKOM YacTHUIbl. DHEPrus
MOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmovl KBAHMOBOU ONMUKU

®otonbl. Popmyina Ilnanka cBs3u 3Hepruu (HoTOHA C €ro 4acToTOM. DHEpPrus u
UMITYJIbC POTOHA.

OtkpeiTie u ucciuenoBanue doroddpdexra. Onwitel A. I'. CroneroBa. 3aKoHbBI
dotodddexra. YpapHenue OuHIITeHHa 11 (pororddekra. «KpacHas rpaHHUIa»
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE TNPUMEHEHHE: (POTORIEeMEHT,
dboTogaTUMK, cCoTHEYHAas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®otorh(exT Ha YyCTaHOBKE C IIMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHETro GpoTodddekra.

CBeToauoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma



Mopens aroma Tomcona. OmbiTel Pesepdopra mo paccesHHio o -4acTHII.
[Tnanerapnas mozgenb atoma. [loctynatel bopa. U3nydenue u nornomnieHue GoToHOB
IIpY MEPEXOJIE ATOMA C OJJHOTO YPOBHA dHEPruu Ha JApyroil. Buasl criektpos. Crektp
YPOBHEHN DHEPTUHU aTOMa BOJAOPOLA.

BonnoBeie cBoiicTBa yactuul. Bosnbl ne bpoiins. KopryckynsipHO-BOIHOBOU
Ty aJu3M.

CHOHTaHHOE U BBIHYKJIEHHOE M3JTy4YCHHUE.

TexHUueCcKHre yCTPOMCTBA U IIPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN aHAIN3
(CeKTpOCKOIT), Ja3ep, KBAHTOBBIA KOMIIBIOTEP.

Jlemoncmpayuu

Mognens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Habnronenue nuHeRYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie pabomul

Habmronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTHI, JOKA3bIBAIOIIUE CIOXKHOCTh CTpOoeHUs saapa. OTKpeITHE
paguoaktTuBHOCTH. OmBITE Pesepdopaa mo onpeaeseHnio coctaBa pauoakKTUBHOTO
uznydenus. CBolicTBa anbda-, 6eTa-, raMMa-u3iydeHus. BivsHue painoakTUBHOCTH
Ha KUBbIC OPTaHU3MBI.

OTkpblTHE  TPOTOHA W HEWUTPOHA. Hyknonnas  momens  sAxpa
I'eitzen6epra—Banenko. 3apsia sapa. MaccoBoe uucio siapa. M30Torsl.

Anbbda-pacnaa. ODIEKTPOHHBIM H TO3UTPOHHBIA Oera-pacman. [amma-
U3Jly4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBsI3U HYKJIOHOB B sjzipe. AnepHbie cuibl. Jledext macchr siapa.

Anepnsbie peakuuu. Jlenenue u CUHTE3 AaEp.

SAnepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl W TEPCIEKTUBBI
SIEPHON SHEPreTUKHU. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETHKHU.

DneMeHTapHble YacTHUIlbl. OTKPBITHE O3UTPOHA.

Metobl HAOJIIOACHUS U PETUCTPAIIMN PJIEMEHTAPHBIX YaCTHII.

@yH1aMEeHTaJIbHbIE B3aUMOJEHCTBUS. EMUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA M NMPAKTUYECKOE MPUMEHEHHUE: JO3UMETpP, Kamepa
Buiibcona, siepHbliii peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CYETYMK MOHU3ZUPYIOLINX YACTHIL.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DineMeHTHI ACTPOHOMUM U ACTPOGU3MKH

DTtanbl pa3BUTUSL aCTpOHOMUU. [IpuKinagHOe M MUPOBO33PEHUECKOE 3HAUYCHUE

ACTPOHOMMH.



Bun 3B&3mHoro nHeba. Cos3pesnus, sIpKkyde 3BE3ABI, IIAHETHI, WX BHIUMOC
JIBUKECHUE.

ConHeuHas cucrema.

Connue. Connevynast akTuBHOCTh. MlcTtouHuK sHeprun CoisiHIa v 3BE31. 3BE3ABL,
X OCHOBHBIC XapaKTEPUCTUKHU. [[narpamMma «CHEKTpajibHbIA KJIACC — CBETUMOCTBY.
3BE31bI IJIaBHOM IMOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB)» IS
3BE3]] TJIABHOW MOCIEN0BATENbHOCTU. BHyTpeHHee crpoeHue 3BE31. COBpEeMEHHBIE
NPEACTABICHUS. O NMPOMCXOXKIAECHUH U dBomonuu ComHua M 3BE3M. DTanbl KU3HU
3BE3.

Mineunsiii IlyTeb — Hama ['amaktuka. Ilonoxxenume u aBwxkenue CoJiHIIA B
lNanaktuke. Tunbl ranakTuk. PaguoranakTukyd U KBa3apbl. UEpHBIE ABIPHI B sApax
TaJaKTHK.

Bcenennas. Pacmiupenne Bceenennoit. 3akon Xa006isa. Pa3Oeranue ranakTuk.
Teopus bonpmoro B3pbiBa. PEIMKTOBOE U3ITyUYEHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaGnronenuss HEBOOPYKEHHBIM TIJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
OPUIIOKEHUHN ISl OMpeJeNIeHUs] MOJOXKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOJyIIapus U IpKUE 3BE3IBI.

Habmronenus B reneckon Jlynsl, mianet, Mieunoro I1yTu.

O0o01maromiee NOBTOPEHUE

Ponpb pusmky 1 acTpOHOMUHM B IKOHOMUYECKOU, TEXHOJIOTUYECKOM, COIMATbHOM
U 3TUYECKOU cdepax NesTeIbHOCTH YEJIOBEKa, pOJib U MECTO (PU3UKU U aCTPOHOMHUU
B COBPEMEHHOI HayYHOI KapTUHE MUpPa, poJib (U3NMUECKON TeopuH B (HOPMHUPOBAHUU
IpeiCTaBlIeHu 0 (PU3NUECKON KapTHHE MUpPA, MECTO (PU3UYECKON KapTUHBI MHUpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUIN O TPUPOJE.

MeknpeaMeTHbIe CBSI3H

Nzyyenne kypca ¢uszuku 0a3oBoro ypoBHs B 11 kjacce ocyllecTBISIETCS C
y4ETOM COJEPKATEIbHBIX MEXKIPEIMETHBIX CBS3€H € KypcaMud MaTEMaTHKH,
OMOJOrUU, XUMUH, reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAyYHOTO
MO3HAHUA: SIBJICHHE, HAy4YHBIM (akT, TUmore3a, (Qu3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIEPUMEHT, MOJICIIUPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuka:  pelmIEeHHE CHUCTEMbl  yPABHEHHUM, TPUTOHOMETPUUYECKHE
(yHKUMU: CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXJECTBO, BEKTOPbl M HMX IPOCKIMM HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
OPOU3BOJHBIE 3JEMEHTAPHBIX (DPYHKUMHA, TpPU3HAKK TOJN00US TPEyrOoJbHUKOB,
ornpe/ereHre MIONIaAN IMIIOCKUX GUryp U 00bEMa Tell.



buonocus: »>nekTpudeckue SBICHUS B OJKMBOM TNpHpPOJE, KojiaeOaTeIbHBIC
JIBW)KEHUSI B JKMUBOW MPHUPOJIEC, ONTUYECKHUE SBJICHUS B >KUBOM NPUPOJE, JNCUCTBUE
paaualuy Ha )KUBbIE OPraHU3MBl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX
TeJI, MEXaHNU3Mbl 00pa30BaHUs KPUCTAIMYECKON PEIIETKH, CIICKTPAIHHBIA aHAIH3.

T'eoepaghusn: marHuTHBIE MOJIOCa 3eMJTH, 3aJIe)KW MAarHUTHBIX Py, GoTochEMKa
3€MHOM MOBEPXHOCTHU, MPEACKAZAHUE 3EMIIETPSACCHUM.

Texnonocua: NWHAM  DIIEKTPOIEpEad, TEHEpaTop NEPEMEHHOIO  TOKa,
3JIEKTPOJBUTATENIb, WHAYKIMOHHAS II€Yb, paaap, paJuONpPUEMHUK, TEIEBU30D,
anteHHa, tenedoHn, CBY-meub, NPOCKIMOHHBLIM ammapar, BOJOKOHHAs OIITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHMA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Puszmka» Ha YpPOBHE CpEIHEro oO0IIero
oOpazoBaHusi (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTh JOCTUKEHUE CIEAYIOUIUX
JMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngHOCTHBIE Pe3yJbTaThl OCBOCHUSI yuyeOHOro mnpeamera «Dusnka» TOHKHBI
OTpaXXaTb TOTOBHOCTb U  CIIOCOOHOCTh  OOYYarlOIIMXCS  PYKOBOJCTBOBATHCS
chOpMHUpPOBAHHOW BHYTPEHHEH IMO3UIMEH JIMYHOCTH, CHCTEMOH II€HHOCTHBIX
OpPUEHTAIlM{,  TO3WTUBHBIX  BHYTPEHHHMX  YOEXJIECHHH,  COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIecTBa, paclIupeHue >KU3HEHHOTO
ONbITa U OMbITA ACATEIIBHOCTA B MPOLECCE pealr3ally OCHOBHBIX HAIlPaBJICHUN
BOCIIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKON TMO3UIIMH OOYyYaroIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJUIMOHHBIX  OOIIEYEIIOBEUYECKUX  T'YMAHUCTHYECKUX U
JEMOKPAaTHUYECKHUX LIECHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JICSITEJIBHOCTh B HMHTEpPECcax TI'PaxJaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHOU OpraHU3aIlNY;

YMEHHUE B3aWMOJICHCTBOBATh C COLMAIBHBIMA MHCTUTYTAMU B COOTBETCTBHH C
X QYHKIIUSIMA 1 HA3HAYCHUECM;

FOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU JESATEIBHOCTH;

2) NATPUOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPasKIaHCKOW MEHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYJIApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBICE HOPMbI M LIEHHOCTH, B TOM YHCIJIE B
NEATEIbHOCTU YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gpusndeckon Hayke;

5) TPyA0BOIr0 BOCIIMTAHMSA:



MHTEPEC K pa3IudyHbIM cepam npodheccuoHaTbHON NI TeIbHOCTH, B TOM YHCIIE
CBA3aHHBIM C (U3HKON M TEXHHMKOM, YMEHHME COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oynyuieit mpodeccuu 1 peaiu30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHbL;

TOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHUIO U caMOOOpa3oBaHUIO B 00JacTH
(GU3HKY HA IPOTSHKEHNUN BCEH KU3HH,

6) 3K0JI0rH4ecKoro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, OCO3HAHHE TJIOOAIBHOIO
XapakTepa SKOJOTHUYECKUX MpoOIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE ACHUCTBUUA B OKPYXAIOUIECH Cpele HA OCHOBE
3HAHMUS LEJIed YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

pacIIMpEeHHE OMbITA IEITEIbHOCTH SKOJOTUYECKON HAMPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3HUKE;

7) HEHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4YCHUS (PU3UKHU OCYIIECTBIATH MPOCKTHYIO W MCCIIEIOBATEILCKYIO JCATEIHHOCTD
WHIVNBUYaJIbHO U B TPYyTIIIE.

METANPEAMETHBIE PE3YJIbTATDI

ITo3naBaTe/ibHbIEe YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS
ba3oBble Jilornyeckue aeicTBUA:
CaMOCTOSITEIILHO dbopmyupoBaTh u aKTyaJIM3UPOBATh npo0JeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEIW JESITEIbHOCTH, 3aJaBaTh IapaMETPbl W KPUTEPUH HX
JIOCTHKECHHS,
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PACCMATPUBAEMBIX (PHU3UUECKUX
SIBIICHUSIX
pa3pabaThiBaTh TUIAH PEHICHUS TPOOIEMBI ¢ Y4ETOM aHaau3a HMMEIOITHXCS
MaTEPHUAIBHBIX U HEMATEPHUATILHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OIIEHUBATh PUCKH MOCJIEACTBUHN JEATEIbHOCTH;
KOOPJAUHUPOBATH U BBIMOJHATH PAOOTY B YCIOBUSIX pPealIbHOT0, BUPTYAJILHOTO U
KOMOMHHUPOBAHHOT'O B3aMMO/ICHCTBHUS;
pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarelbCKue JeCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOYEBBIMU TOHATHUSMU M METOAAMHU
du3nyecKoil HayKu;
BJIaJIETh HaBBIKAMH YYCOHO-HCCIIEIOBATEILCKON M IIPOCKTHOM JIEITCIIBHOCTH B
obmact (U3MKH, CHOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSTEIBHOMY TIOMCKY



METOJIOB pelIeHus 3a1ad (U3MUECKOr0 COJEPKaHMsI, MPUMEHEHHUIO pPAa3JTHMYHbIX
METOJI0B MTO3HAHUS;

BJAJIETh BHUJAMHU JCATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHWS, €ro
WHTEPIpPETAlUNA, TMPEOOpPa30BAHUI0 W TPUMCHEHHIO B Pa3IUYHBIX yYeOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00y1acT (PU3UKH;

BBISIBIISITh  MIPUYUHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UPOBaTh  3ajady,
BBIJIBUTATh TUIOTE3y €€ PEIICHMs], HAXOJAUTh apIyMEHTHI JIJIsl I0Ka3aTeIbCTBA CBOUX
YTBEPKICHUM, 33/1aBaTh MapaMeTPhl U KPUTCPUH PEIIICHHUS,

aHATM3UPOBATh MOJYYCHHBIC B XOJI€ PEIICHUS 3a7a9H Pe3yJIbTaThl, KpUTUICCKU
OIICHUBATH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBHSIX;

cTaBUTh # (OPMYIUPOBaTh COOCTBEHHBIC 3a7aud B 0Opa3oBaTEIbHOU
JESATETBHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3NKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH MTPUOOPETEHHBINA OIIBIT;

yMETh TEPEHOCHTHh 3HAaHWS TIO0 (U3HKE B TPAKTHYECKYIO 00JIaCTh
KU3ZHENIEATSIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, MIPEIaraTh OpUTrHHAIBHBIC ITOAXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undgopmanmeii:

BJIAJICTh HAaBBIKAMHU TMOJy4YeHUS WHOOpMAIUU (PU3MUECKOTO COACpPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISITh TOUCK, AaHAJIU3,
CUCTEMATH3AIMI0 W WHTEPHpeTani0 WHGOPMAIUU PA3IUYHBIX BHUIAOB U (GOpM
pEICTaBICHNUS;

OIICHUBATH JOCTOBEPHOCTh HMH(POPMAIIUH;

UCIIOJIb30BaTh CPeICTBa MHPOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHUIA
B PCIICHHWM KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPTaHWU3AIMOHHBIX 3a7ad C
coOyofiecHueM TpeOOBaHUM HSPrOHOMHUKH, TEXHUKH OE€30MAaCHOCTH, TUTHUEHBI,
pecypcocOepekeHurs, TMPaBOBBIX M JTHYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e30I1aCHOCTH;

co371aBaTh TEKCTHI (PU3NYECKOTO COACPKAHUS B PA3TUUHBIX (OopMaTax ¢ y4ETOM
Ha3HaueHus MHGOPMALMK U LEJIEBOM ayAUTOPUH, BHIOMpPAs ONTHUMAIbHYIO (HOpMy
NPEICTaBICHUS U BU3YyaTH3aIIH.

KoMMmyHuKaTHBHBIE YHHBeEpPcaIbHbIE YyueOHbI€ 1eiiCTBHUS:
OCYIIECTBIISITH OOIICHNE HA YpoKaX (DU3UKHU M BO BHEYPOUHOU 1€ATEIHHOCTH;
pacrno3HaBaTh MPEANOCHIIKYA KOHGIUKTHBIX CUTYAIi U CMATYATh KOH(PIUKTHL;
pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3pEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;
MOHUMAaTh M WCIOJb30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHUIYaTbHOU
padoTHI;



BBIOMpAaTh TEMATUKy M METOABbl COBMECTHBIX JEUCTBUH € Y4&€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIEHA KOJIJIEKTUBA;

NPUHUMATh  LEJIHM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh JIEUCTBUS MO €€ JOCTHXKEHUIO: COCTABJATH IUIAH JCHUCTBUM,
pacmpenensiaTh poiu ¢ Y4ETOM MHEHUW YYaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh Kau€CTBO CBOET0O BKJIAJIa U KAXKJOTO yYaCTHHKA KOMaH/bl B OOIIUIA
pe3yJIbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKThI, OLECHUBATH HJAEUM C I[IO3MLUHAM HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISITh IMO3UTHUBHOE CTPAaTErM4YECKOE IOBEJCHHE B  Pa3IUYHBIX
CUTYaIIUsX, IPOSIBISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATHUBHBIM.

PeryisiTuBHbIC YHUBepCAJIbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYILECTBIIATh IO3HABATEIBHYIO JEATEIbHOCTh B 00JIacTH
GU3UKM W aCTPOHOMHUHM, BBISBIATH MPOOJEMbl, CTaBUTh U (OPMYJIHUPOBATH
COOCTBEHHEIC 3a/1a4M;

CaMOCTOSITENIbHO COCTABIIATH TUIAH PEIICHUS PACUETHBIX U KAUYECTBEHHBIX 3a/1a4,
IJIaH BBIMOJHEHHUS TMPAKTUYECKOW pPabOThl ¢ Y4E€TOM UMEIOIIUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpOBaTh €ro, Oparb Ha cebd
OTBETCTBEHHOCTbH 32 PEIIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

Croco0CTBOBATH (POPMHUPOBAHUIO U MPOSIBICHUIO SPYAUINH B 007aCTH (HU3UKH,
MIOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJICKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM;

BJIAJICTh HaBBIKAMU TO3HABATEIBHOW pedIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX
JNENCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCIIOIb30BaTh MPUEMBI pedJIeKCUU JJIsI OLICHKHW CUTYalluH, BhIOOpAa BEPHOTO
pelieHus;

yMETh OICEHHBaTh PHUCKHM KM CBOEBPEMEHHO MPUHHUMATh PEIICHUS MO0 UX
CHUKEHHIO;

OPUHUMATh MOTHBBl W apryMEHTbl JpPYrMX I[pU aHalIu3€ pPE3yJIbTaTOB
NEeSATEeIIbHOCTH;

NPUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTATKU U IOCTOMHCTBA;



OpUHUMATh MOTHUBBI U apryMEHTBhl JPYyTUX TMPU aHAJIM3€ PE3yJIbTaTOB
NEeSITENbHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIUOKH.

B mpomecce mocTukeHUs THIHOCTHBIX PE3yJIBTATOB OCBOCHUS MTPOTPAMMBI TIO
busnke 1S ypoBHS  cpeAHero  obmiero  oOpa3oBaHUS Y OOydarOIUXCS
COBEPILIEHCTBYETCS HMOIIMOHATBHBIH UHTEJICKT, MpeANoIararonfii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUs, BKJIIOYAIONIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHHE, BUJCTh HAIMPABIICHUS PAa3BUTHS COOCTBEHHOW IMOIIMOHAILHOUN cdephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIUPOBAHUS, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIIOBEJICHHE, CIIOCOOHOCTh  aJalTHPOBAaThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIIOYAIOMICH CTPEMJICHHE K JOCTHKCHHUIO IEH U
yCcrexy, ONTHUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JIEMCTBOBATh HCXOJs W3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIFOYAIOIICH CIIOCOOHOCTh MOHUMATh AMOITMOHAIILHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO
U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHUS C
JIPYTUMU JIIOAbMU, 3200TUTHCSI, MPOSIBISATH UHTEPEC U pa3periaTb KOHGIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI
K koniy oOyuenust B 10 kiacce npeaMeTHbIe pe3ysibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

. JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (GPU3UKHU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHPA, B PAa3BUTHM COBPEMEHHOM TEXHUKH M
TE€XHOJIOTUH, B PAKTUYECKON IE€ATEIbHOCTH JIHOIEU;

. YUYUTHIBATh TPAHUIIBI NMPUMEHEHUS HM3YyUYCHHBIX (PU3MUECKUX MOJIEIICH:
MaTepHalibHasl TOYKa, MHEpLUalbHAsg CHUCTeMa OTCuYéTa, aOCOJIOTHO TBEPIOE TEJO,
UJCAIbHBIN Ta3, MOJEIN CTPOCHHS Ta30B, JKUAKOCTEHM W TBEPIBIX TEJN, TOUYCUHBIN
ANEKTPUYCCKUH 3apsij] PU PEIICHUH (PU3NUSCKUX 3a]1a4;

. pacnio3HaBath (u3MUECKHe SBIEHUS (MPOIECChl) U OOBACHITH UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOpUHU CTPOCHHUS
BEILIECTBA U AJIEKTPOAUHAMHMKN: PABHOMEPHOE UM PABHOYCKOPEHHOE NMPSAMOJIMHENHOE
IBUKEHUE, CBOOOJHOE TMAaJE€HHE TeJ, [BM)KEHHE IO OKPYKHOCTH, HWHEPLHMS,
B3auMojielicTBue Ten, Auddy3usi, OpOyHOBCKOE TBMKEHUE, CTPOCHUE JKUIKOCTEH H
TBEPABIX TEJ, U3MEHEHHEe 00BbEMa TeN MPU HArpeBaHUU (OXJIAKIECHUHU), TEIUIOBOE
paBHOBECHE, HCHApeHue, KOHJACHCAlWs, IUIABJIEHUE, KPUCTAJUIM3alMs, KHUIIEHUE,
BJIQKHOCTh BO3/lyXa, IOBBIIICHUE JABJICHHS ra3a IPU €ro HarpeBaHWM B 3aKPBITOM



COCYyJle, CBSI3b MEXK/y MapaMeTpaMHu COCTOSTHUS Ta3a B M30MPOIECCax, dICKTPU3ALIUS
TEJ1, B3aUMOJICHCTBUE 3aPs/I0B;

. ONMKCHIBATh ~MEXAaHWYECKOE JBWIKEHHUE, HCIONB3ysd  (usnyeckue
BEITMYHMHBI: KOOPJIWHATA, MyTh, MEPEMEIICHNE, CKOPOCTh, YCKOPEHHE, Macca TeJa,
CWIa, UMITYJIbC Tella, KHUHETHYeCKas DHEpPrusi, TMOTCHIMAIbHAS DHEPTHs,
MexaHu4eckass paboTa, MeXaHW4yecKas MOIIHOCTh, NpPU OMHCAHUHM TPABUIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIOJNb3yEMbIX BEJIMYMH, HX OOO3HAYEHUS WU
SAVHUITBI, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (U3MYECKYIO BEIMYUHY C
JIPYTUMU BEITMYHMHAMY,

. OMKCHIBATh M3YyUYCHHBIE TETUIOBHIE CBOMCTBA TEJI W TEIUIOBBIC SBICHUSA,
UCTIONIb3ysl (U3MYECKUE BEIWYMHBL: JIaBICHHE Tra3a, TeMIeparypa, CpeaHss
KHHETHYECKas SHEPrUsl XAaOTHYECKOTO JBMIKEHHUS MOJICKYJ, CPEIHECKBaIpaTHIHAS
CKOPOCTHh MOJIEKYJI, KOJMYECTBO TEIIOTH, BHYTPEHHSS JHEprus, pabora Trasa,
KOA(h(DHUIMEHT TOJIE3HOTO JIEWCTBHSI TEIJIOBOTO JBUTATENS; TPU  ONHUCAHUH
NPaBWIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCIOJNB3YEMBIX BEIMYMH, UX
0003HaYEHUS U €AUHUIBI, HAXOAUTH (DOPMYJIbI, CBSA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO
BEJIMYHMHY C APYTHMH BEITHYUHAM;

. OMKCHIBATh HW3YYEHHBIC DJICKTPUUECKHE CBOWCTBA BEIIECTBA W
ANEKTPUYECKUE  SBJICHUS  (TMPOIECCHI), MCIONB3Yys  (PU3WYECKHe  BEIUYUHBI:
ANEKTPUUECKUHN 3apsifl, DJIEKTPUUECKOE I0JIe, HAMPSHKEHHOCTH TOJIS, IMOTEHIUA,
Pa3HOCTh MOTEHIMAJIOB; PU OMKUCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKUN CMBICI
UCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYEHUS W CIWHHWIIBI;, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (U3HUECKYIO BEIMUMHY C IPYTUMH BEIIMUNHAMU;

. aHAMM3UPOBaTh  (PU3MUYECKHE TPOIECChl W  SBICHUS, HCIOIB3YS
dbu3uYecKre 3aKOHBI U IPUHIIUIBL: 3aKOH BceMupHoro TsaroteHus, I, 11 u I 3akons
HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKON PHEPTUU, 3aKOH COXPaHCHHUS UMITYJIhbCa,
OPUHITMI  CYMEPIIO3UIIMA CHJI, TPHWHIUI PABHONPABUS WHEPIHUAIBHBIX CHCTEM
oTCcuéTa, MOJICKYJISAPHO-KUHETUYCCKYIO TEOPHIO CTPOCHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEHEW KWHETUYECKOW SHEPIHH TEIUIOBOTO JBMKCHHUS MOJEKYJ C
aOCOJIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUHAMHKHU, 3aKOH COXpPaHEHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, @OpH 3TOM pa3inyaTh CJIOBECHYIO
(GOpMYITHPOBKY 3aKOHA, €ro MaTEeMaTHYECKOE BBIPAKCHHE W YCIOBHUS (TpPaHUILBI,
00J71aCTH) MPUMEHUMOCTH;

. OOBSACHATh OCHOBHBIC TPUHIIMIIBI JICUCTBHS MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX O€30MacHOr0 HUCIOJIb30BAaHUS B
IIOBCETHEBHOM KU3HH;

. BBITIOJTHATH JKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (HU3UYECKUX SIBICHUN H
IIPOIIECCOB C WCIOJIb30BAHUEM TMPSMBIX U KOCBEHHBIX WM3MEPEHHUH, TPH HTOM
dbopmynupoBaTh MpoodiemMy/3aiady ¥ TUMOTE3y YUeOHOTO AKCIEPHUMEHTA, COOMPAThH
YCTAaHOBKY W3 TPEJI0KEHHOTO 000pYAOBaHMS, IPOBOIUTEL ONBIT U (HOPMYJIHUPOBATH
BEIBOJIBL;



. OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUUMH,
IpU 3TOM BBIOMpATH ONTHUMAJIBHBIN CIIOCOO M3MEPEHUS! U MCIOJIb30BaTh U3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

. UCCJIEIOBATh 3aBUCUMOCTH MEXJIy (PU3MUYECKMMHU BEIMYMHAMH C
UCIIOJIb30BAaHUEM MPAMBIX H3MEPEHHUI, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(uKCHUPOBATh PE3yibTATHI MOJYYEHHON 3aBUCUMOCTH (DPU3MUECKUX BEJIUYHMH B BHJIE
TabyuIl U TPaQUKOB, A€JIaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEAOBAHMUS;

. coOmoaTh  mpaBwia  O€30MAacHOrO0  TpyAa HOpU  IPOBEACHHUH
UCCJIEIOBAHUI B paMKaxX y4eOHOIO AIKCIIEPUMEHTA, Yy4eOHO-HCCIENOBATEIbCKON H
IPOEKTHOW JIESATEIBHOCTH C MCIHOJB30BAaHUEM H3MEPUTEIBHBIX YCTPOUCTB H
71a60paToOpHOTO 0O0PYOBAHUS;

. pemath pacu€THbIE 3aJaud C SIBHO 3aJaHHOM (PU3MUeCcKOil MOJENbIo,
UCIOJIb3Ysl (pU3MYECKHE 3aKOHBI U NMPHUHIIMIBI, HA OCHOBE aHajIW3a YCJOBUS 3aJaud
BbIOMpaTh (PU3MUYECKYI0 MOJEINb, BBIACIATH (U3NYECKUE BEIUUYMHBI U (POPMYJIBI,
HEOOXOAUMbIE Al €€ pelIeHHs, NMPOBOAMTH pPacu€Thl W OLIEHHWBATh PEATBLHOCTD
MOJIYYeHHOT'0 3HAYeHUS (PU3HUECKOM BEIMYUHBI;

. peuarhb KauyeCTBEHHbIE 3a/layu: BBICTPauUBaTh JIOTUYECKH
HENPOTUBOPEUYMBYIO LENOYKY pPACCYKIEHUU C OMNOpPOM Ha H3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKUE SIBICHUS;

. UCTOJb30BaTh IPU  pEHIeHHH  y4eOHBIX  3aJady  COBpPEMEHHbIE
UH(OPMAIIMOHHBIE TEXHOJIOTHH JUIsl TTIOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETAIIUU U
OpeiCTaBlieHUs y4eOHONM M HAy4YHO-HOMYJSpHOW HHGOPMALMK, MOJYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOIyIaeMyI0 HH(POPMAILIUIO;

. NPUBOJUTH TPUMEPHI BKIIAJla POCCUUCKUX W 3apyOeKHBIX YUEHBIX-
GU3MKOB B pa3BUTHUE HAyKHU, OOBSICHEHUE IIPOILIECCOB OKPYKAIOUIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

. UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (PU3MKE B TMOBCEIHEBHOU
KU3HU A7 obOecriedeHust O€30MacHOCTH TMpH  OOpaleHMH C MpudopamMu |
TEXHUYECKUMHU YCTPOWCTBAMH, IJISi COXPAaHEHUS 370pPOBbSI U COOJIOJCHHUS HOPM
AKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH Cpele;

. paboTarh B TpYIE C BBIMNOJHEHUEM pPa3IUYHbIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh padOTy TpyHIbl, pPAMOHAIBHO pacOpelensTh OOA3aHHOCTH H
IJIAHUPOBATh NIESITEIBbHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, AICKBATHO OILICHUBATH
BKJIAJl K&KJIOTO M3 YYaCTHUKOB IPYMIIbI B PEIICHHE pACCMAaTPUBAEMOM TTPOOIIEMBI.

K koniy oOyuenust B 11 kiacce npeamMeTHbIe pe3ysibTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

. J€MOHCTPHUPOBATh HA MIPUMEPAX PoJib U MECTO (PU3HKHU B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpPA, B Pa3BUTUM COBPEMEHHOU TEXHUKU H
TEXHOJIOTUH, B TPAKTUYECKON NEATENbHOCTH JIIOACH, LEIOCTHOCTh U €IUHCTBO
(¢u3MUecKol KapTUHBI MUDA;



. YYUTHIBATh TPAHUIIBI MPUMEHEHUS HM3YyUYCHHBIX (PU3MUECKUX MOJICIICH:
TOYEYHBIN SJIEKTPUYECKUM 3apsijl, Tyd CBETA, TOUCUHBIH HMCTOUYHUK CBETA, SJEpHAs
MOJIeJTb aTOMa, HYKJIOHHAsI MOJIENIb AaTOMHOTO S/Ipa MPH pelieHur (U3NIEeCKUX 3a1ad;

. pacro3HaBath (hU3MYECKHUE SIBJICHUS (MPOIECCH) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB DJIEKTPOAMHAMUKM W KBAaHTOBOM (PHU3WKH: dIEKTpUYECKas
IPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XWMUYECKOE, MArHUTHOE JCHCTBUSA TOKa,
B3aMMOJICCTBHE MArHUTOB, JJIEKTPOMAarHUTHAasT WHAYKIUS, JAEUCTBUE MarHUTHOIO
TI0JISI HAa TIPOBOJHUK C TOKOM W JIBIDKYIIHICS 3apsij, dJEKTPOMArHUTHBIE KOJIeOaHUs
U BOJIHBI, TPSMOJIMHEHWHOE pACIpPOCTPAHCHHWE CBETa, OTPAKECHHE, MPEIOMIICHHE,
uHTeppepeHusa, audpakuus W MOJSpU3alus  CBETa, JUCIEPCUS  CBETA,
dotoanekTpuueckuii 3hdext (pororddekr), cBeTOBOE AaBiIEHHE, BO3HUKHOBCHHE
JMHEHYATOrO0 CIIEKTpa aTroMa BOJOpPOJaa, ©CTECTBCHHAs W  HCKYCCTBCHHAS
PaaOaKTUBHOCTH;

. OMHCHIBATh  W3YUYEHHBIE  CBOWCTBA  BeMmECTBA  (DIEKTPUUYECKHE,
MarHUTHBIC, OINTHUYECKHE, JJICKTPUYECKYI0 TMPOBOAUMOCTh PA3IUYHBIX CpEl) H
AJIEKTPOMATHUTHBIE SIBJICHHUS (MPOIECChI), MCHOJB3YsS (PU3NYECKUE BEIUYUHBI:
AIIEKTPUYECKUI 3apsi, CUiia TOKa, JJIEKTPUYECKOE HaIpsDKEHUE, AJIEKTPUYECKOE
COTPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JJIEKTPOJBIDKYIIAs CHIIAa, padoTa TOKa,
WHAYKIUST MarHuTHOTO TmOJs, cwia Awmmepa, cuia JlopeHma, WHIYKTUBHOCTD
KaTyIIKW, JHEPTUs JJIEKTPUUYECKOTO M MArHUTHOTO TIOJIH, TMEepUuoJ U 4YacToTa
KonebaHuii B KojJebaTellbHOM KOHType, 3apsii M cuila TOKa B Ipoliecce
TapMOHUYECKUX  DJCKTPOMATHUTHBIX  KOjJcOaHWid, (OKYCHOE pacCTOSHUE W
ONTHYECKAs CUJIa JIWH3BI, IPU ONMUCAHUY MPABWIHHO TPAKTOBATH (PU3HUECKUI CMBICIT
UCIIOJIb3yeMbIX BEIWYWH, WX OOO3HAYEHUS W CAWHHIIBI, YKa3bBaTh (HOpPMYIIHI,
CBSA3BIBAIONIUE JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTUMHU BEIIMYMHAMU;

. OMKCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS WM TIPOIECCHI, HCIOJIB3YS
(bu3HUeCKUe BETMYUHBI: CKOPOCTh YJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJTHBI M YaCTOTA
CBETa, DHEPTUSA W UMIYJIbC (DOTOHA, EPUOJ] TIOTypaciaia, YHEPTUS CBSI3H aTOMHBIX
sanep, MpU ONMUCAHWUU TPABUIBHO TPAKTOBATh (PU3UUYECKHM CMBICT HCIOJIb3YEMbBIX
BEJIMYMH, UX 0003HAUEHHUS U €JIMHULIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE IAHHYIO
(GU3HYECKYIO BEIMYHUHY C APYTHMMH BEIIMYWHAMHU, BBIYHCIIATH 3HAYCHHE (PU3MUECKON
BEITUYNHBL;

. aHATM3UPOBaTh (PU3MUYECKHE TMPOIECChl W  SBICHUS, HCIOIB3YS
du3nyueckrue 3aKOHBI M NPUHIMMBL 3aKOH Oma, 3aKOHBI IOCJIEI0BATEIBLHOTO U
napajjieIbHOTO  COEJAMHEHHUS MPOBOJHMKOB, 3akoH Jxoyns—JleHuma, 3akoH
AIEKTPOMATrHUTHON WMHIYKIIMH, 3aKOH MPSMOJMHEHHOTO PACIpPOCTPAHCHHUS CBETA,
3aKOHBI OTPAKEHUS CBETA, 3aKOHBI TIPEIIOMJICHHS CBETa, YpaBHEHUE DWHIITCHHA IS
dotorddexra, 3aKOH COXpaHEHHUS DHEPTUHU, 3aKOH COXPAHEHUS WMITYJIbCa, 3aKOH
COXpaHEHUsl DJIJIEKTPUUYECKOrOo 3apsA/ia, 3aKOH COXpaHEHUss MacCOBOr0 4YHUCIA,
noctynatel bopa, 3aKOH paguoakKTHBHOTO pacraja, MPH STOM Pa3inyaTh CIOBECHYIO



(GOpMyIMPOBKY 3aKOHA, €ro MaTEeMaTHYECKOE BBIPAKCHHE W YCIOBUS (TpaHUIBI,
00J1acTH) MPUMEHUMOCTH;

. OTpENENATh HaIlpaBJICHUE BEKTOpa WHAYKIMA MArHUTHOTO TIOJIS
IPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JIopeHia;
. CTPOUTH W OIMUCHIBATH M300paKEHUE, CO3/]TaBACMOE IJIOCKUM 3EPKAJIOM,

TOHKOM JIMH30M;

. BBITIOJIHATD JKCIEPUMEHTHI MO0 MCCIEAOBAHUIO (U3UUECKUX SBICHUN U
MPOIIECCOB C HCIOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX HM3MEPEHHUH: MpU HTOM
dbopmynrpoBath mpobiemMy/3amady W THIOTE3Y Yy4eOHOTO 3KCIEpHMEHTa, COOMpaTh
YCTAaHOBKY W3 MPEIJI0KEHHOTO 000pYAOBaHUS, TPOBOJUTEH OMBIT U (HOPMYIUPOBATH
BBIBO/IbI;

. OCYILIECTBIIATh MPSIMbIE M KOCBEHHBIC U3MEpPEHUs (PU3NMUECKUX BEIUUMH,
IPU 3TOM BBIOMPATH ONTUMAJIbHBIA CIIOCOO U3MEPEHUSI M UCIOJIL30BaTh U3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

. UCCJIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH C HCIOIH30BAaHUEM
OpSIMBIX U3MEPEHHUI: TpU ATOM KOHCTPYHUPOBaTh YCTaHOBKY, (UKCHUPOBATH
pe3yJbTaThl TMOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIWYUH B BHjE TaOIUIl U
rpaduKoOB, eJIaTh BBIBOABI 10 PE3YIbTaTaM UCCIICIOBAHUS;

. coOmoaTh  mpaBmia  0€30MacHOTO  TpyAa TpPU  MPOBEACHHUH
UCCJICIOBAaHUI B paMKaX y4eOHOTO JKCIIEPUMEHTA, Y4eOHO-UCCIEA0BATEIbCKON U
IIPOCKTHOM JIESITENBHOCTH C HCIOJIb30BAHUEM W3MEPUTEIBHBIX YCTPOWCTB H
1ab0paToOpHOro 000PyAOBaAHUS;

. pelmaTh pacu€THhIE 3aJlaud C SIBHO 3aJaHHOM (PU3MUECKONl MOJEINbIO,
UCTIOJNIb3Ysl (DU3MYECKrEe 3aKOHBI U MPUHIIMIBI, HA OCHOBE aHajIN3a YCIOBUS 3a7a4d
BBIOMpATh (U3UYECKYI0 MOJIENb, BBIACHATh (DU3NYECKHUE BEIMYMHBI U (HOPMYIIBI,
HEOOXOUMBIC Il €€ peIIeHHUs, MPOBOAUTh PAcCyYEThl M OIICHUBATH PEATBHOCTH
MOJIYYEHHOT0 3HaYeHUsI (PU3NUYECKON BEIIMUUHBIL;

. pelarhb KaueCTBECHHbIC 3a/1a4u: BBICTPanBaTh JOTUYECKHU
HEMIPOTUBOPEUYMBYIO IIETIOYKY PACCYXKICHHUM C ONOpOl HAa HW3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

. UCIIOJIb30BaTh  MPU  PEHIEHWHM  Yy4eOHBIX 3a7a4  COBPEMEHHBIC
UH()OPMAIIMOHHBIE TEXHOJIOTUU JJIA MOUCKA, CTPYKTYPUPOBaHUsS, UHTEPIPETAIIUA U
NPE/ICTaBICHUS y4eOHOW M HAyYHO-TIONMYJISPHOW HWHGOPMAIMK, TOJIYYCHHOU U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIIM3UPOBATH MOTyYaeMyt0 HH(OPMAITHIO;

. OOBSACHATh NPUHILIMIBI JEHCTBUA MAIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCJIOBHS HUX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HU;

. NPUBOJUTH TPUMEPHI BKIJIAJla POCCUUCKUX W 3apyOeKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOUIETO MHUpPA, B
pPa3BUTHUE TEXHUKU U TEXHOJIOTUH;



. UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS 1O (PU3MKE B TOBCEIHEBHOU
KU3HU 11 o0ecrieueHHus O€30MacHOCTH TIpU  OoOpalieHuu ¢ TpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, IS COXPAHCHUS 3J0POBbS U COOJIOJICHUS HOPM
HKOJIOTMYECKOTO TIOBEICHUS B OKPY>KAIOIIEH Cpeie;

. paboTaTh B TPYIIE C BBHIMOJHEHWEM DPA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBATh PaboOTy TPYyNMbl, pPAIMOHAIBHO pAacHpenensaTh OOS3aHHOCTH W
IUTAHUPOBATh JIEATEIHPHOCTh B HECTAaHJAPTHBIX CHUTYaIUsAX, aJeKBAaTHO OIICHUBATH
BKJIJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TIPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DIeKTPOHHBIE
HaumenoBanue
Ne (uu¢posbIe)
pa3aesioB U TeM Kourpoabnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
MPOrpaMMbI padoThI padoThbI
pecypcebl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 ®usznka U METOJIbI ) bubmuoreka [JOK
' HAYYHOTO MO3HAHUSI https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5
HHEMATHRA https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2
Huramuica / https://m.edsoo.ru/7f41bf72
73 3aKOHBI COXpAaHEHUS B 6 1 1 bubnuorexa LIOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI B 1IOK
nonmoTexa
3.1 - 9 1
MOHeKyHﬂpHOv https://m.edsoo.ru/7f41bf72
KMHETUYECKON TEOpUH
10 OCHOBBI 10 | bubmuoreka [JOK
' TEPMOANHAMUKHA https://m.edsoo.ru/7f41bf72
ArperatHble
bu6mmoreka [JOK
33 COCTOSIHMSI BEIIECTBA. 5

@Da30BbI€ NIEPEXOIBI

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



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

Hroro no pazneny 24

Paznea 4. JIEKTPOJJUHAMUKA

bu6mmoreka [IOK
4.1 DIEKTPOCTATHIA 10 ! ! https://m.edsoo.ru/7f41bf72
[TocTostHHBIM
47 3JEKTPUYECKUIN TOK. 12 1 1 bubmuorexa [JOK
' Toku B pa3nmuYHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 68 4 4
YACOB I10 [TIPOT'PAMME



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

11 KITACC

KoanyecTBO 4acos

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB Kontponbusie | TIpakTaveckme (undposbie)
n/m | ¥ TeM NpPorpamMmmsbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
MarunuTtHoe moJe. BuG 110K
nOINOTEKA
I DCKTPOMArHHTHAS 1 ! 3 https://m.edsoo.ru/7f41c97¢c
WHIYKUUS
Hroro no pazaeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
MexaHnnyeckue u
bubmnoreka LIOK
2.1 3JIEKTPOMArHUTHBIE 9 1
https://m.edsoo.ru/7f41c97¢c
KoJIeOaHus
29 MexaHHYecKue U 5 | bu6mmorexa [JOK
' 3IIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

31 OCHOBBI CTICITUATIBHOM 4 ) bubmuorexa [JOK
' TEOPUU OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97¢
Nroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA

41 DJIEeMEHThI KBAaHTOBOMU 6 bu6mmoreka [IOK

OIITHUKH

https://m.edsoo.ru/7f41¢97¢



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

4.2 C 4
TpocHHE atoma https://m.edsoo.ru/7f41¢97¢
but6mmoreka [IOK
4.3 A 5
TOMHOE A1pO https://m.edsoo.ru/7f41c¢97¢
Wroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

51 DIIeMEHTBI aCTPOHOMUU U 7 1 bubnuorexa [JOK
' acTpoU3UKH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pasznen 6. OBOBLIAIOILIEE IIOBTOPEHHUE
bubmnoreka LIOK
6.1 Obobmaromee nosroperme 4 https://m.edsoo.ru/7f41¢97¢c
Hroro mo pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 ITIPOTPAMME



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

INHOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacos DIIeKTPOHHBIE
Ne Hara uudgposbie
Tema ypoka Konrtpoasnbie | IlpakTuuyeckue
n/n Bcero U3y4eHust o0Opa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
®usuka — Hayka o npupoje. Hayuneie 01-05.09
1 METOBbI no3Ha}1/m;1 OKp ia}o erg 1 bubnuoteka LIOK
g py Hl https://m.edsoo.ru/ff0c32e2
Mupa
Pone 1 MecTo Gu3uku B 01-05.09
) (hOpMUPOBAHUH COBPEMEHHOUN HAyIHON | bubmmoreka [JOK
KapTUHBI MUPA, B MPAKTUYECKOMN https://m.edsoo.ru/ff0c33e6
NEeATEIbHOCTH JIIOIEN
Mexanudeckoe ABUKEHUE. 08-12.09
3 OTHOCHUTEIIPHOCTh MEXaHHUYECKOTO 1 bubmuoreka [JOK
nekeHus. [lepemenienue, CKOpoCThb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHue
4 PaBHOMepHOE MPSIMOJIMHENHOE | 08-12.09 bubnuorexa [JOK
JBUKCHHUEC https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NIPSMOJIHMHEHHOE 1 15-19.09 bubnnoreka [JOK
JBHMKCHHUC https://m.edsoo.ru/ff0c372¢
6 CBoboaHOE mazieHne. Y CKOpeHue 1 15-19.09 bubmuorexka [JOK
CBOOOIHOrO HaJcHUs https://m.edsoo.ru/ff0c39cc
. Kpuponuneiinoe nBmxeHue. J[BrkeHne ! 22-26.09 bu6mmoreka [IOK
MaTepHaIbHON TOUKH O OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunumn otHOcuTeNnbHOCTH ["anuest. 22-26.09
8 HNuepumanbHble CHCTEMBI OTCUETA 1 bubmmorexa [JOK
pit . ’ https://m.edsoo.ru/ff0c3be8
ITepBeb1it 3ak0oH HproTOHA
9 Macca tena. Cuna. [Ipunuun 1 29.09-3.10 | Bbubmuoreka [{OK



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

Cynepro3uimu cui. Bropou 3akoH
HproToHa 17151 MaTepHaibHOU TOYKH

https://m.edsoo.ru/ff0c3bel

10 Tperun 3akoH HetoToHa J1st 29.09-3.10 bu6nunoreka [JOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOro TsaroreHus. Cuna 06-10.10
11 TsKecTd. [lepBasg kocMuueckas bubmorexa LIOK
https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuna ynpyroctu. 3akoH ['yka. Bec 06-10.10 bubaunoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduumeHt tpenus. 13-17.10
13 Cuna CEHpOTI/IBHeI({qu:I l'IIlpI/I ,Z[BI:E(@HHPI brbmmorexa [OK
https://m.edsoo.ru/ff0c3{76
TeJa B KUAKOCTH WIIK ra3e
[ToctynarenbHOE M BpamaTeabHOE 13-17.10
14 JBYKEHHE a0COJIIOTHO TBEPJIOTO TeJa. bubmnoreka [IOK
MowmenT cuibl. [liedo cumel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJOTO TeNa
Nmnynbc maTepuanbHON TOUYKH, 20-24.10
15 CHUCTEMBI MaTEPUAJIbHBIX TOYEK. bubnmnoreka [JOK
Nmmynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE JIBIIKEHHE
Pabora 1 MOIIHOCTH CHJIBI. 20-24.10
16 Kunetnyeckas 3Heprusi MaTepUaIbHON bubnnorexa [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOU DHEPTUU
[ToTenuunanbHas SHEPTUs. 05-7.11
[ToTenmanpHas YHEPTUS YIIPYTO
17 nehopMUpPOBaHHOH Epymi,mz}.] bubmmorexa LIOK
https://m.edsoo.ru/ff0c461a
[ToTenuuanbHas Heprus tena BOIU3u
MOBEPXHOCTU 3eMJIU
18 [ToreHnmnmanbHbIe U HETIOTCHITHATIbHBIS 05-7.11 bu6mmoreka [{OK



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

cuiibl. CBsi3b pabOThI
HETIOTEHIIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH DHEPTHUH CHCTEMBbI TEll.
3aKOH COXpaHEHUsT MEXaHHUECKOH
SHEPTUU

https://m.edsoo.ru/ff0c478c¢

19

JlaGopatopnas pabora «MccnenoBanue
CBA3HU pa6OTBI CHJIBI C UBMCHCHHUEM
MEXaHUYECKOM YHEPruH Tella Ha
pUMepe PACTSHKEHUST pe3NHOBOTO
KTyTa»

10-14.11

20

KonrponsHas padora no Teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

10-14.11

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Anddysus

17-21.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKCHUS U
B3aMMOJECICTBHS YaCTUL] BEILIECTBA.
Mopenu cTpoeHus ra3oB, )KUAKOCTEN U
TBEPIBIX TEN

17-21.11

23

Macca monekyn. KonuyectBo
BemiecTBa. [locrosannas ABoraapo

24-28.11

24

TemoBoe paBHOBecue. Temmeparypa u
e€ uzmepenue. lllkana remneparyp
Lenscus

24-28.11

25

WUneanpueiii raz 8 MKT. OcHoBHOE
ypaBuenue MKT

01-05.12

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomtoTHas TeMIepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPruu
JBUYKEHUS MOJIEKYJ. Y paBHEHHE

01-05.12

bubmmorexa [IOK
https://m.edsoo.ru/ff0cS11e



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

MenneneeBa-Kianeipona

27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI 08-12.12
Jlaboparopnast pabota «MccnenoBanue 08-12.12
28 3aBUCUMOCTH MEXK]ly TapaMeTpamMu
COCTOSIHUSI pa3peKEHHOT0 Ta3ay
29 N3omporneccsl B uealbHOM raze u ux 15-19.12 bu6mmorexa [IOK
rpagu4ecKoe mpeCTaBICHNE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus 15-19.12
TEPMOJIUHAMHYECKOH CUCTEMBI U
30 crocoObl e€ m3MeHeHus. KomnuecTBo bubmuoreka [JOK
TEIUIOTHI U paboTta. BHyTpenHss https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOI'O UI€ATBLHOTO
rasa
31 Bis! Terionepean 22-26.12 bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5¢36
V nenpHas TEIDIOEMKOCTE BEIECTBA. 22-26.12
32 KonuuectBo TEMnoThI Npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Terionepenaye. AauabaTHbIi mpoiecc
1 [lepBrIii 3aKOH TEPMOAMHAMUKH U €TI0 29-30.12 bubnnorexa [JOK
MPUMEHEHHUE K U30IIpoLieccaM https://m.edsoo.ru/ff0cSefc
34 HeoOpaTuMocTh poIIeccoB B IPHUPOIC. 12-16.01 bubnmnoreka [JOK
BTopoii 3ak0H TepMOJIMHAMUKHI https://m.edsoo0.ru/ff0c6230
15 [Mpunnun aeiicteus u KI1JI TeroBoit 12-16.01 bu6mmorexa [IOK
MAaIlUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJI 19-23.01
37 DKOJIOTHYeCKHe MPOOIEeMbI 19-23.01
TETJIOOHEPTEeTUKH
13 O6o0maromuii ypok « MosieKyJsipHast 26-30.01 bubnuoteka [JOK

(bI/ISI/IKa. OCHOBEI TCPMOAUHAMHKHN>

https://m.edsoo.ru/ff0c6938



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
https://m.edsoo.ru/ff0c6938

KonTponbhas pabota no teme

26-30.01

bu6mmorexa [IOK
39 «Monekynsapraas ¢puszrka. OCHOBBI hits://m.edsoo ru/f0e6as0
TEPMOIMHAMHUKI
40 [TapooOpazoBaHue U KOHIACHCAIHS. 02-07.02 bu6numorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOconoTHAS 1 OTHOCHUTEIIbHAS 02-07.02
41 BJIQKHOCTh BO31yXxa. HachIeHHBIN bubmorexa HOK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Tsepnoe teno. Kpucramnudeckue u 9-14.02
4 amop¢HbIe Tena. AHUZOTPOIHS bubnuorexa [JOK
CBOWCTB KpHCTAILIOB. JKHIkue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEeHHbBIE MaTEPHAITBI
[InaBneHne u KpUCTaUIU3ALMSL. 9-14.02
43 VY nenbHas TEI0TA TIIaBICHUS bubmorexa HOK
s ' https://m.eds00.ru/ff0c6708
CyOmumarust
16-20.02 bubmuoreka [JOK
44 v 0
PABHCHHE TEIIOBOTO Daanca https://m.edsoo.ru/ff0c6820
DexTpu3alys Teia. DIeKTPUICCKUN 16-20.02
45 3aps pI[Ba]jsn a BJICKT qucxnx bubmorexa HOK
DA A P https://m.edsoo.ru/ff0c6bce
3apsJioB
[IpoBOHUKH, TUAAEKTPUKHU U 24-27.02
46 MOJYIPOBOHUKH. 3aKOH COXPaHEHUS bubmorexa HOK
YHPOBOA ’ P https://m.edsoo.ru/ff0c6bce
ANEKTPUIECKOTO 3apsaa
B3aumMoencTBue 3apsiioB. 3aKoH 24-27.02
47 Kynona. ToueuHbIH 2IEKTPUYCCKUN bubmmorexa [IOK
4 ' P https://m.edsoo.ru/ff0c6ced
3apsi
Hanpspk€HHOCTB DJIEKTPHYECKOTO 02-06.03
43 nosist. [IpuHIUn cynepno3uuu bubnmoreka [JOK

AJIEKTPHUYECKUX TOJIeH. JInHIH
HaIPSHKEHHOCTH

https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

49

PaboTa cwit anexkTpocTaTuueckoro
nois. [Torennuman. PasHocTh
IMOTEHIINAIOB

02-06.03

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOIIHI/IKI/I " JUDJICKTPUKU B
QJICKTPOCTATUYCCKOM IT0JIC.
HI/IBJ’IGKTpI/IquKaﬂ IMPOHUITACMOCTDb

10-13.03

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c7018

51

OnekrpoemMkocTh. KonaeHcaTop

10-13.03

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTb IIIOCKOTO
KOHJICHCATOpa. DHEPrHs 3apsKEHHOI0
KOHJIeHCaTopa

16-20.03

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72¢0

53

Jlaboparopnas padota "N3mepeHue
AIEKTPOEMKOCTH KOHAeHcaTopa"

16-20.03

54

[TpuHIIMIT NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMUPOBAJIIBHOTO
armapara, CTpyMHOro mpHHTEpa.
DJIEKTpOCTaTUYECKAas 3alUTa.
3a3zeMJIeHHE AIEKTPOIPHUOOPOB

23-28.03

55

DNEeKTPUYECKUM TOK, YCIOBHS €T0
cyuiectBoBaHus. [[0CTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporunenue. 3akon Oma aJist
y4acTKa Lenu

23-28.03

56

[TocnenoBaresbHOE, MApaLICIBHOE,

CMCHIAHHOC COCANMHCHUC ITPOBOAHHUKOB.

Jlabopartopnast pabora «M3yuenue
CMEIIAaHHOTO COCTMHEHHUS PE3HUCTOPOBY

0.5

06-10.04

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

06-10.04

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 OJTHOM (3aMKHYTOI)

0.5

13-17.04

bubmuoreka [JOK



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
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anekTpuieckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenue DJ1C ucToOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUSD)

https://m.edsoo.ru/ff0c7ae0

PesepsHblil ypok. KonTponbHas padora 13-17.04
59 o Teme "DiekTpoauHaMuKa’ / bubmaorexa [IOK
. https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas nmpoBepouHas paboTa
Oo6o0maromuii ypox 20-24.04
60 <<3JICKTpOI[I/IHa13[/§Ka» / Beepoccuiickast bubmorexa HOK
https://m.edsoo.ru/ff0c88be
IpoBepoyHas pabora
DneKTpOHHAs TPOBOIUMOCTD TBEPIBIX 20-24.04
61 METaJIOB. 3aBUCUMOCTD
CONMPOTHUBJIEHUSI METAJIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTh
2 DIEKTPUUECKUU TOK B BaKyyMe. 27-30.04
CBOKCTBa DJICKTPOHHBIX MTYyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS U 27-30.04
63 pUMecHast MPOBOIUMOCTh. CBOUCTBA bubnuorexa [JOK
p—n-niepexoaa. [1oaynpoBoaHUKOBEIE https://m.edsoo.ru/ff0c84ae
11002 (0} A8
DIEKTPUUECKUHU TOK B paCTBOPAx M 04-08.05
64 pacIuiaBax 3JIEKTPOJIMTOB. bubnnoreka [JOK
DJIEKTPOJIUTHYECKAS TUCCOIUALINSL. https://m.edsoo.ru/ff0c82ba
DnekTponu3
DNEKTPUUCCKUHU TOK B Ta3ax. 04-08.05
65 CaMOCTOSTEIbHBIN U bubmuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psia. MoiHus. https://m.edsoo.ru/ff0c84ae
IInazma
66 DNeKTpUYECKHe MpUOOPHI U 12-15.05 bubnuoreka [JOK

yCTpOﬁCTBa " UX IIPAKTHYCCKOC

https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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npuMeHeHune. [IpaBuna TeXHUKH

0e3onacHOCTH
Konrponsnas padora no Teme 12-15.05
«Qnekrpocraruka. [TocTrosHHBIN bu6numorexa [IOK
67 . 1
3JEKTpUYECKUil TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»
68 PezepBHblil ypok. O0o0maonmii ypok 1 18-22.05 bubnunoreka [JOK
o remam 10 kiacca https://m.edsoo.ru/ff0c8f6¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KITACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
N Tema ypoka Kontpoasubie | IlpakTuuyeckue Aara uHpposbIe
n/n Bcero U3y4eHust o0pasoBaTe/bHbIE
padoTsbI padoTsbI
pecypchbl
[TocTossHHBIE MATrHUTHI M UIX 01-05.09
| B3auMoJielicTBUe. MarHUTHOE MOJIE. | bubmorexa [JOK
Bektop MaruutHOM MHAYKUWH. JInHHK https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIUU
MarHauTtHoe 1oJsie IpOBOJAHMKA C 01-05.09
) TokoM. OnbIT DpcTeaa. | bubnmoreka [JOK
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaGopatopHnas pabora «3yuenue | 1 08-12.09 bubnunoreka [JOK
MarHUTHOTO IOJIA KaTYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleificTBe MarHUTHOTO MOJIS Ha 08-12.09
IIPOBOAHUK ¢ TOKOM. Cuita Ammnepa.
4 JlaboparopHnas pabota «MccnengoBanue 1 1 bubmmorexa [TOK
. patop p a https://m.edsoo.ru/ff0c9acO
JIEMCTBUSI OCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOMY
JlelicTBME MAarHUTHOTO TOJIS Ha 15-19.09
5 BIDK 10CS 3apSHKEHHYIO YaCTH 1 Bubnmorexa [IOK
ABIIYIIY P Y d https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabora cubl Jlopenna
DyeKTpoMarHuTHas MHIyKus. [loTok 15-19.09
6 BEKTOpa MarHuTHOW uHAyKuu. IJ1C |
WHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykunu Papanes
7 JlaboparopHuas padota «VccienoBanue i | 22-26.09 bubnmoreka [JOK

SABJICHUS 3H€KTpOMaFHI/ITHOI>'I

https://m.edsoo.ru/ff0cal 50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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https://m.edsoo.ru/ff0ca150

HUHIOYKIOAWN

NHaykTUBHOCTD. SIBEeHME 22-26.09
2 camouHaykiuu. 3J1C caMOMHIYKIIUU. bubnmnoreka [JOK
DHeprusi MarHUuTHOTO TOJI KaTYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE T0JIe
TexHuueckue yCTponuCTBa U UX 29.09-3.10
MIPUMEHEHUE: MOCTOSIHHBIE MArHUTHI,
9 AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYh
10 O6o6marmuil ypok «MaraHutHoe 29.09-3.10 | Bubamoreka ITOK
noJie. DJIEKTPOMAarHUTHasE UHIYKIUS» https://m.edsoo.ru/ff0cab82
KoHnTtponbhas paboTta mo teme 06-10.10
11 «MarnuTtHoe 1noJe. bubmorexa HOK
https://m.edsoo.ru/ff0cad58
DJeKTpOMarHuTHas UHAYKIHS»Y
CB00OOIHBIE MEXaHUYECKHE 06-10.10
koseOanus. 'apMoHnyeckue
12 KoJieOaHus. YpaBHECHUE bubmorexa HOK
. https://m.edsoo.ru/ff0caf06
FapMOHHYECKUX KOJICOaHHIA.
[IpeBpaiieHne sHepruu
JlabopaTtopnast pabora «MccnenoBanue 13-17.10
13 3aBUCUMOCTH TIEPHOJIa MAJTBIX
Kosie0aHu# rpy3a Ha HUTH OT JJIUHBI
HUTH U MacChl Tpy3a»
Konebatenbubir KOHTYp. CBOOOTHBIE 13-17.10
AJIEKTPOMArHUTHBIE KOJIeOaHus B
14 UJeaTbHOM KO0JIeOaTeIbHOM KOHTYpE. Bu6nmorexa [JOK
https://m.edsoo0.ru/ff0cb820
AHaoOTHs MEXTy MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU KOJeOaHUIMU
15 ®opmyna TomcoHna. 3akoH 20-24.10 bubmuoreka [JOK



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

COXpPAaHCHUS DHEPIrUr B HACAJIbHOM
KOJIe0aTeIbHOM KOHTYPE

https://m.edsoo.ru/ff0cb9c4

16

IIpencrasienue o 3aTyxaromux
KosieOaHusx. By 1eHHbIE
MeXaHH4JecKue Kojiebanus. Pe3oHaHc.
BBIHY)KHGHHBIG SHCKTpOMaFHI/ITHI)Ie
KoJIeOaHUs

20-24.10

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

17

[TepemenHbIH TOK. CHHYCOUTATBHBIN
nepeMeHHbBIH TOK. MOITHOCTh
NIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JICUCTBYIOIIEE 3HAYCHUE CHITBI TOKA
HaIPsKEHUS

05-7.11

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoactso,
nepenavya u norpedieHue
AIIEKTPUYECKOUN SHEPTUU

05-7.11

19

VYCeTpoiCTBO M MPAKTHYECKOE
IIPUMEHEHNE IEKTPUIECKOTO 3BOHKA,
reHepaTopa IMEPEMEHHOr0 TOKa, JINHUN
ANIEKTpornepenay

10-14.11

bubmnoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
MIPOM3BOJICTBE IEKTPOIHEPTHH.
KynbTypa ucnonb30BaHus
3JIEKTPOIHEPTUHU B MIOBCEIHEBHOW
KHU3HH

10-14.11

21

MexaHu4yecKkue BOJIHBI, yCIOBUS
pacripoctpanenus. Ilepuoa. Cxkopocth
pactpoCTpaHEHUs U JITTHHA BOJTHBIL.
[TomiepevHbIe ¥ MPOIOJIEHBIC BOJTHBI

17-21.11

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricora ToHa. TemOp 3ByKa

17-21.11

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0cccOc



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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BHQKTPOMaFHI/ITHBIe BOJIHBI, UX

24-28.11

23 CBOMCTBa U cKopocTh. [lIkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIMOBI paTHOCBA3U U 24-28.11
24 TeneBuaeHud. Pa3Butue cpeacTs
cBs3u. Pagnonoxkanys
25 Kontponbnas pabota «Konebanus u 01-05.12 bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonuHeHOE pacpocTpaHEHNE 01-05.12
26 CBETa B OJHOPOAHOMU cpere. ToueuHsii bubmmorexa [TOK
AHOPOR pene. https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OTtpakeHue cBeTa. 3aKOHBI OTPAKECHUS 08-12.12
27 cgeta. [locTpoeHne n300pakeHUH B bbmmorexa [TOK
' P P https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKaje
IIpenominenue ceera. Ilonnoe 08-12.12
73 BHYTpEeHHEe oTpaxenue. [IpenenbHbn bubmmoreka [JOK
YTOJI IIOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKEHUs
29 JlaGopaTtopHnas paborta «M3mepenue 15-19.12 bubnuorexa [JOK
[OKAa3aTeIs MPENIOMIIEHUS CTEKIIAY https://m.edsoo.ru/ff0cd67a
Jlunzsl. [locTpoenue nzobpakeHuii B 15-19.12
30 nuH3e. DopMysia TOHKOM JIMH3BI bubmmorexa [IOK
- POPMY ' https://m.edsoo.ru/ff0cddle
YBenuueHre JTuH3bI
31 JlaGopatopHas pabota «lccnenoBanue 22-26.12
CBOICTB M300paKEHUH B JIMH3AX)
Hucnepcus ceeta. CiiokKHBIN COCTaB 22-26.12
1 oenoro ceera. L{Ber. JlabopaTopHas
pabota «Habmroaenue nucnepcuu
CBETa»
33 WNurtepdepentus cera. qudpakmms 29-30.12 bubmuotexa [JOK



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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cBera. [ludpaknuonnas pemeérka

https://m.edsoo.ru/ffO0ced22

34 ITonnepe4HOCTh CBETOBBIX BOJIH. 12-16.01 bubnunorexa [JOK
[Tonsipusanus cBera https://m.edsoo.ru/ff0cf02e
35 Onruueckre mpuOOpHl U YCTPOMCTBA U 12-16.01
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
I'paHu1bl IPUMEHUMOCTH 19-23.01
KJIACCUYECKOU MeXaHUKH. [1ocTyaThl bubnmnorexa [JOK
36 .
CIIELIUAIIBHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 19-23.01
37 3ameJieHre BPEMEHH U COKpaIlEHUE bubmorexa HOK
a P patl https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprus ¥ UMITYJIbC PEISTUBUCTCKOH 26-30.01
38 gacTullbl. CBsA3b MacChl ¢ YHEPTUCH U bubmmorexa [TOK
Hel p https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHS ITOKOS
Konrponbnas padora «OnTuka. 26-30.01
39 OCHOBBHI cieIIMaIBHON TEOPUHU bubmorexa HOK
H p https://m.edsoo.ru/ff0cf6£0
OTHOCUTEIILHOCTH
40 ®otonsl. ®opmyna [1nanka. Dueprus 02-07.02 bu6mmoreka [IOK
U UMITYJIbC ()OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE 02-07.02 Bu6 110K
HOJINOTEeKA
4l porospdexra. Onbrrer A. T https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl poTtodddekra. YpaBHEHUE 9-14.02
42 DunmTenHa s poTodddekra bubnrorexa LIOK
. ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porodrddexra
Hasnenue ceeta. OnbiTel 11. H. 9-14.02
43 JleGeneBa. XMMHUYECKOE ICUCTBHE Bubmmorexa LIOK
AeBa. s https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHuyeckue ycTponcTBa u 16-20.02
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MPAKTHIECKOE IPUMEHEHHE:!
dboTodneMEHT, HOTONATIHK,
coJHeuyHas OaTapesi, CBETO O]

45 Pemrenue 3amau no reMe « JIEMEHTEI 16-20.02 bu6mmoreka [JOK
KBAHTOBOM OITHKI https://m.edsoo.ru/ff0d0302
Mogens aroma ToMcoHa. OnbITHI 24-27.02
46 Pesepdopaa no paccesHuro o-4actu bubmmorexa [TOK
PHOPA p t https://m.edsoo.ru/ff0d091a
IInanerapnas mozenb aroma
24-27.02 bubmuoreka [JOK
47 Hocrynarer bopa https://m.edsoo.ru/ff0d0afa
W3nyuenue u nornomieHue GoToHOB 02-06.03
48 IIpH IIEPEX0Jie aToMa C OJJHOTO YPOBHS bubmorera [IOK
p pexon . A yp https://m.edsoo.ru/ff0d0afa
SHEPruu Ha apyroil. Buasl criekTpoB
BoanoBelie cBoKCTBa YacTHIl. BOJHEI 02-06.03
49 ne bpouis. KopryckysipHO-BOTHOBOU bubnnorexa [JOK
nyanmu3Mm. CIIoHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3 Ty4YCHHUE
OTtkppITHE PaINOAKTUBHOCTU. OTIBITHI 10-13.03
50 Pezepdopna no ornpezenenno cocrapa bubmmorexa [IOK
POOPA et https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3JTyYSHUS
CeowuctBa anbda-, Oera-, raMmma- 10-13.03
51 u3nydyeHus. Bousinue
PaAOAKTUBHOCTHU Ha >KUBBIC
OpraHU3MBbI
OTKpBITHE IPOTOHA U HEUTPOHA. 16-20.03
5 H3oTomnsl. Anbga-pacna. bubnuorexa [JOK
DJIEKTPOHHBIM U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-u3nydyenue
53 DHeprus CBS3U HYKJIOHOB B sIIpE. 16-20.03 bubmuoreka [JOK

SnepHble peakuuu. SNepHBIH peakTop.

https://m.edsoo.ru/ff0d1356
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[TpoGiembl, TepCEKTUBHI,
IKOJIOTUYECKUE ACTICKTHI SACPHOH
SHEPreTUKU

54

OnemeHTapHble YacTULbl. OTKpPHITHE
no3utpoHa. Metozpl HaOMIOAEHUS U
PETUCTpALMU AIEMEHTAPHBIX YACTHII.
Kpyrusiit cron «@yHnameHTanbHble
B3auMoieucTBus. EMMHCTBO
(U3HMYECKON KaPTUHBI MUPA»

23-28.03

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

55

DTarbl pa3BUTHS ACTPOHOMHMH.
[TpuknamHoe U MUPOBO33PEHYECKOE
3HaYCHUE aCTPOHOMHUH. Bu1 3BE31HOTO
HeOa. Co3Be3aus, IPKUE 3BE3IBI,
IUIAHETHI, UX BUAUMOE IBHKEHHE,
ConHeyHast cucTeMa

23-28.03

56

Coumnune. CoHeuHast akTUBHOCTD.
HcTtounuk sHeprun CosHIA U 3BE3]T

06-10.04

57

3B€311bI, NX OCHOBHBIE
XapaKTePUCTUKHU. 3BE3/IbI IJIABHOU
nocieA0BaTeIbHOCTH. BHYTpeHHEee
crpoenue 38e3/1. COBpeMEHHbIE
MPEJICTABICHUS O TIPOUCXOXKICHUH U
spomroru COJIHIA U 3BE3]

06-10.04

58

Muneunsii [Iyte — Hama ["anakruka.
[Tonoxxenne u neuxenue ConHua B
I"anaktuke. ['anaktuku. YepHbIe IbIPbI
B J[pax rajakTHK

13-17.04

59

Bcenennas. Paz0eranue raiakTuk.
Teopus bosboro B3peIBa.
PennkroBoe n3nydeHue.

13-17.04



https://m.edsoo.ru/ff0d0e38

MeraranakTuka

60 Heperennsle npo0aeMbl aCTPOHOMUHT

20-24.04

KoHnTtponbhas paboTa «DJ1eMEeHTHI

61
ACTPOHOMHUU U aCTPOPHUIUKI»

20-24.04

O06o6mmaromuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,

62 TEXHOJIOTHUYECKOM, COIIMATBLHONU 1
ATUYECKOH cdepax NesaTeTbHOCTH
YeJI0BeKa

27-30.04

O6o6maromuii ypok. Pois u Mmecto
63 ($U3HUKN U ACTPOHOMHHU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

27-30.04

O6o6maromuit ypok. Poib
64 ¢pu3mueckoit Teopun B GopMUpOBaHUH
IpeJCTaBIeHUN O HU3NIECKOM

KapTHHE MHpa

04-08.05

O6o6maromuit ypok. Mecto
65 ¢du3nUecKoil KapTHHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IIPEJICTABICHUN O IIPUPOJEC

04-08.05

PesepBHbIil ypok. MarauutHoe nose.

66
DJEKTpOMarHuTHasl UHAYKLHS

12-15.05

PesepBubIil ypok. OnTuka. OCHOBBI
67 CIielMaIbHON TEOPUU
OTHOCUTEJIbHOCTH

12-15.05

Pe3sepnsliit ypok. KBanroBas ¢usuka.
68 DneMeHTBl aCTPOHOMUU U

acTpoU3UKH

18-22.05

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBFPA30BATEJBLHOM TPOT'PAMMBI

10 KJTACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHEro 001ero 06pa3oBaHusA

10.1

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (UMK B
(hOpMUPOBAHUN COBPEMEHHOW HAyYHOW KAapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B IMPAKTUYECKON JEATEIbHOCTH

mroaen

10.2

VY4uTBHIBaTh TPaHMIIBI IPUMEHEHUS] U3YUEHHBIX (PU3NYECKUX MOJeneil:
MaTepualibHas TOYKa, WMHEepIHalbHas cUcTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEIO, UACAIBHBIA I'a3; MOJCIIN CTPOCHHMS ra30B, KUAKOCTEH U
TBEPABIX TeEJ, TOYEUYHBIM JIIEKTPUYECKUH 3apsa] — IpU PELICHUH

(I)I/I3I/ILICCKI/IX 3aaad

10.3

Pacno3naBaTh (usznueckue sBieHUs (IPOIECCh) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-KMHETHUYECKOW TEeOopuun
CTPOEHHs BellecTBa M  JJEKTPOJAUHAMHMKHU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE NBM)XEHHE, CBOOOJHOE TMajJcHUE
TeN, ABUXKEHUE MO OKPYXKHOCTH, WHEPIHS, B3aHMMOJICHCTBHE TEII,
muddysus, OpOyHOBCKOE [BIKEHHE, CTPOCHUE JKUIKOCTEH H
TBEPABIX  Tel, W3MEHEHHWe o00bhEMa Tenm Tpu  HarpeBaHHH
(oxJaxaeHnu), TEIUIOBOE paBHOBECHE, HCMApEHUe, KOHJIEHCcAIus,
[JIaBJICHUE, KPUCTAJUIM3allUs, KHUIICHWE, BIAXHOCTh BO3/yXa,
MOBBIIICHNUE JABJICHHS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBA3b MEXKJAy IapaMeTpaMH COCTOSIHHSI Ta3a B H30Ipolieccax;

QJICKTpU3aluA TCI, B3aNMOJICHCTBHE 3apgaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCIONb3ysl (u3NYecKue
BEJIMYMHBI: KOOpPAWHATA, MyTh, NEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tela, KUHETHUYECKas DHEpIus,
NOTEHIMAJIbHAsL SHEpPrus, MexaHudeckas paloTa, MexXxaHU4YecKas
MOILHOCTb; IIPYU OMUCAHUH MPAaBUIBLHO TPAKTOBATh (PU3MUECKUIA CMBICI
UCTIOJB3YEMBIX BEIMYMH, MX OOO3HAYEHHWS M EIWHUIIBI, HAXOIUTh
(bopMyIIbl, CBSI3BIBAIOLINE JAHHYIO (QU3UUECKYIO BEIMUYUHY C APYTUMHU

BCJIIMYNHaAMU

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA T€I U TEIIOBLIC
SABJICHUA, HCIIOJIB3Yys (1)I/I?>I/ILICCKI/IC BCJIMYUHBI. JaBJICHHC TIasa,
TeMIICparypa, Cp€aHAsd KHUHCTUYCCKAA OHCPrusd  XaoTHUYCCKOI'o

IBIKCHUS MOJIEKYJ, CpPEIHEKBAJApPAaTHUYHAs CKOPOCTb MOJIEKYII,




KOJIMYECTBO  TEIUIOTHI, BHYTPEHHss  OHeprus, pabora rasa,
KOd(PUIIMEHT TOJIE3HOTO JEWCTBUS TEIJIOBOTO JBUTATEINS, TPH
ONUCaHUU MIPaBUIBHO TPaKTOBATh busznyeckuit CMBICT
UCTIOJIb3YEMBIX BEJIMYHMH, MX O003HAUCHHS W CAMHHUIBI, HAXOIWUTh
(bOpMyIIbI, CBSI3BIBAIOIINE JAaHHYIO (QU3NIECKYIO BEIMYUHY C IPYTHMH

BCIIMYHUHaAM

10.6

OnuceiBaTh M3y4YEHHBIC JJIGKTPUUECKHE CBOWCTBA BEIIECTBA U
ANIEKTPUYECKUE  SBIICHUS  (MPOLECCHI), WCMONB3ys  (pusmdeckue
BEJTUYHHBI: AIEKTPUYECKUN  3apsf, ANEKTpUYECKOe  TIOJE,
HANpsDKEHHOCTh  TOJIS, TOTEHIMAN, pPa3HOCTh MOTEHLHUAIOB; MpH
OIMMCAaHUU TPABWIHLHO TPAKTOBATh (PU3UICCKUI CMBICI HUCIOJIb3YEMbIX
BEeIIMYMH, WX OOO3HAYEHHS W CIUHUIBI, YKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYMHY C JAPYTUMHU

BCJIIMYNHaAMU

10.7

aHATM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBICHUS, HCHOJb3Ys
¢u3nyecKkre 3aKOHbI M MPUHIIMIIBL: 3aKOH BCEMUPHOTO TiArotenus, I, 11
u III 3akonbl HproTOHA, 3aKOH COXPAHEHUS MEXAaHWYECKOM JHEPIHH,
3aKOH COXPAaHECHUSA UMIIYJIbCA, IPUHLUI CYNEPIO3ULIUN CUJI, IIPUHLINII
paBHONpABUs MHEPLUAIBHBIX CHUCTEM  OTCUYETA;  MOJIEKYJISIPHO-
KMHETUYECKYI) TEOPHUIO CTPOEHUS BEIECTBA, Ia30BbIE 3aKOHBI, CBSI3b
CpPEIHEM KHHETUYECKOM SHEPrUU TEIUIOBOIO JBHMKEHUS MOJIEKYNI C
aOCOJIIOTHON TeMIepaTypo, MEpBbIH 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXPAaHEHHUs JJIEKTPUYECKOro 3apsaa, 3akoH Kyinona; mpu 3TOoM
pasnuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YECKOe

BBIPAKEHUE U yCIIOBUS (TPaHMILIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC MPHUHIUMBI JIEHCTBHA MAaIIUH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyarh YCJIOBUS UX 0€30MacHOTrO

HUCIIOJBb30BaHUs B HOBCGI[HGBHOﬁ KHU3HHU

10.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEA0BAHUI0 (PU3NYECKUX SIBICHUN U
MPOIIECCOB C MCIOJIB30BAHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
sToM (dopmynupoBaTh MpoOiemMy (3amady) U THUIOTE3y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTb  YCTaHOBKY M3  TPEAJIOKECHHOTO

O60py2[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMy.TII/IpOBaTL BBIBOBI

10.10

OCYH_ICCTB.H}ITL npiaMbIC W KOCBCHHBLIC H3MCPCHUA (1)H3PI‘-I€CKI/IX
BCJIMYHH; IIPpU 3TOM BBI6I/IpaTB OIITHUMAJILHBIN CII0CO0 HU3MCPCHUS U

HCIIOJBb30BaTh U3BECTHHIC METOAbI OLICHKU l'IOl"peH_IHOCTef/'I I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMHM BEIMYHMHAMU C
HCIIOJIb30BAHUEM IIPSMBIX H3MEPEHMU; IMpPHU 3TOM KOHCTPYHPOBATH

YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl TOJYyYEHHOW 3aBHUCHMOCTH




(MBUYECKUX BEJIMUMH B BUJIE TAOIUIl U TPa(UKOB, JI€JaTh BHIBOJBI 1O

pe3yJsibTaTaM MCCIIEI0BAHUS

10.12

CobmomaTh mpaBwiia 0e€30MacHOro  Tpylda HpU  MPOBEAECHUU
UCCIIEIOBAaHM B  paMKax y4eOHOro SKCIepUMeHTa, Yy4eOHOo-
UCCIIEIOBATENIbCKOM U MPOEKTHOW AEATENbHOCTH C HCIHOJIb30BAHUEM

U3MEPHUTEIIbHBIX YCTPOUCTB | JJA0OPATOPHOTO 000Dy T0BAHHS

10.13

Pemate pacuérHble 3a1a4uM C SIBHO 33JaHHONW (PM3NYECKOH MOJENbIO,
UCHIONB3Ysl (PU3MYECKUE 3aKOHbI M TPUHLUIBI, HA OCHOBE aHAJIM3a
YCIIOBHSI  33/1a4ll  BBHIOMpATh  (PU3UUECKYI0 MOJENb,  BBIICIATH
¢du3nueckre BETUUUHBI U (OPMYIIbI, HEOOXOIUMBIE Ui €€ pelleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEAIbHOCTh MOJYYEHHOIO 3HAUYEHUS

(hUBUIECKON BETMYHHBI

10.14

Pemate Ka4eCTBEHHbIE 3a7a4u: BBICTPAaUBaTh JIOTUYECKHU
HEMPOTUBOPEUUBYIO LETOYKY PACCYXKIACHUW C ONMOPOW HA HM3yYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IC SABJICHHUA

10.15

Hcnonp3oBaTh TpH  pemICHHH YYEOHBIX 3a1a4  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTUM JUIA IOHMCKA, CTPYKTYPUPOBAHUS,
UHTEpIIPETallMd W TPEJCTABICHUS y4eOHOW W HAYYHO-TIOIMYJISPHOM
uH(pOpMaLMY, MOJYYEHHON U3 Pa3IUYHbIX HCTOYHHMKOB; KPUTHUECKH

aHATM3UPOBATh MOJTyYaeMyto HH(POpMAITUIO

10.16

[IpuBoauTh mpHUMEpHl BKJIa/la POCCUHUCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOTUH

10.17

Mcnonp30BaTh TEOpPETUYECKHE 3HAHUS MO (PU3MKE B IMOBCETHEBHOM
KU3HH 1)1 o0ecrieueHus 0€30MacHOCTH MpH OOpaIlieHUH ¢ MpUOopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIi COXPAHEHHs 3J0POBbSI H

COOJTIIOICHHUST HOPM KOJIOTHIECKOTO TIOBEACHHUS B OKPYIKAIOIIEH cpeie

10.18

PabGorate B rpymnme ¢ BBIMOJTHEHUEM Pa3TUYHBIX COIUAIBHBIX POJICH,
IUIAaHUPOBATh  PabOTy  TPYMIbI,  PAMOHAIBLHO  PacHpeIelsiTh
00S3aHHOCTH U IIJIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX
CUTyalUsAX, aJE€KBATHO OLIEHMBATh BKJAJ KaXJIOI0 M3 YYACTHHUKOB

IPYIIIBI B pELIEHUE paccMaTpUBaeMOM MpooOIeMbl

11 KITACC

Kon
NpoBepsieMoOro

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHus




pe3yJbTara

11.1

JleMOHCTpUpOBaTh Ha MpUMEpax pojdb U MecTo (u3uKu B
(hOpMHUpPOBAaHMHM COBPEMEHHON HAyYHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOUN JEATEIbHOCTH

JIFO/IeH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

Y4uThIBaTh T'PAaHULBl IPUMEHEHUSI U3yUYEHHBIX (PU3MYECKUX MOJIENIEH:
TOYEYHBIN JJICKTPUUYECKUN 3apsijl, sAepHas MOJEIb aToMa, HyKJIOHHAs

MOZCIIb aTOMHOI'O Apa IMpU pCHICHUN (1)I/I3I/IHCCKI/IX 3aaad

11.3

Pacrio3naBathe ¢usnueckue siBIeHUs (MPOIECCH) U OOBICHATH UX HA
OCHOBE 3aKOHOB  DJICKTPOJAMHAMUKHA W  KBaHTOBOH  (DU3HKH:
AJIEKTPHYECKAs] TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIGHCTBHS  TOKa, B3aMMOJICHCTBHE MarHuTOB,
ANEKTPOMATHUTHAS WHAYKIHS, JCHCTBHE MArHUTHOTO MO Ha
NPOBOJHUK C TOKOM U JBIXKYIIMHCS 3apsil, 3JIEKTPOMArHUTHBIC
Kole0aHWsT W BOJHBI, MPSIMOJHMHEHHOE pacIpOCTPaHEHUE CBETa,
OTpaXeHHe,  TpeloMIIeHHe, UHTephepeHus, Audpakuus u
MOJISIpU3alUsl CBETa, AMCIEPCUsi CBETa, (HOTORIEKTPUUYECKHH >PPeKT
(boTtorddexT), cBeTOBOE MaBlieHHWE, BO3HMKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, eCTECTBEHHass W  HWCKYCCTBEHHAS

PaINOAKTUBHOCTh

11.4

OnwuceiBaTh  W3yYeHHBIE CBOMCTBa  BemIeCTBA  (DJIIEKTPHUYECKUE,
MarHUTHBIE, ONTUYECKHE, DJIEKTPUUECKYIO MPOBOJAUMOCTD Pa3IHUHBIX
Cpeda) M DJJIEKTPOMArHuTHbIE sIBIEHHUS (IPOLECCHI), HCHOJb3YS
¢bu3nyeckue  BENMUYMHBL:  DJIEKTPUYECKMH  3apsa, Ccuila  ToKa,
IEKTPUUYECKOE  HANPSIKEHHE,  IEKTPUUYECKOE  CONPOTUBJICHUE,
pasHocTh moteHumanoB, J/IC, pabora Toka, MHIYKIHMS MarHUTHOTO
noisi, cuiaa Ammepa, cuia JlopeHna, HMHIYKTUBHOCTh KaTYIIKH,
SHEPIus IEKTPUUYECKOTrO0 W MAarHUTHOIO MOJIEeH, MEepuoJ M 4YacToTa
Kosie0aHUl B KOJIEOATEIbHOM KOHTYpE, 3apsj U CUila TOKa B Ipolecce
FapMOHHYECKHUX AIIEKTPOMAarHUTHBIX KoJIeOaHuH, ¢doxycHoe
paccTosiHHEe M ONTHYECKas CHja JIMH3bI, IPU OMUCAHUM IPABUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICH HCIOJIB3YEMBIX BEIUYMH, HX
00O3HAaYeHHS W €IUHHIBI, YKa3blBaTh (HOPMYJIBbI, CBSI3BIBAIOIINE

JTaHHYIO (PU3HUYECKYIO BETMUUHY C IPYTHMHU BEIMUMHAMHU

11.5

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUA U MPOLCCCHI, UCIIOJIB3Y
(I)I/I3I/I‘ICCKI/IC BCJIMYUHBI: CKOPOCTH JJICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI MW 4YaCTOTa CBCTA, OHECPIrUd MW HMIIYJIBC (bOTOHa, nepruoag
nmojgypacmnaaga, OSHEprusd CBA3M AaTOMHBIX AACP, MIPU OIMHMCAHWUH
MMpaBUJIBHO TPAaKTOBATb (1)I/I3I/I‘-I€CKI/II\/JI CMBICJT UCITOJIB3YEMbIX BCJIWYUH,

UX 00O03HAYCHUS M CAWHUIIBI, YKa3bIBATb (I)OpMy.]'ILI, CBA3BIBAIOIMC




JaHHYIO (i)I/ISI/I'-IeCKYIO BCIIMYUHY C JPYT'UMU BCINYWMHAMU, BBIYUCIIATH

3HauYeHUE (PU3NIECKON BETUIHHBI

11.6

AHanmu3upoBath (PU3WYECKHE TPOIECChl W  SBIEHUS, WCIOJIb3Ys
duznyeckne 3aKOHBI M NPUHOUOBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATEILHOTO W MapajUIeIbHOTO COEAUHEHUsI MPOBOJHUKOB,
3akoH Jlxoynst — JleHna, 3aKOH 3JE€KTPOMArHUTHOW MHIYKIUMHU, 3aKOH
MPSIMOJIMHEMHOTO PAaCTIPOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHHUSI CBETA,
3aKOHbl  IIPEJIOMJIEHUS  CBETa, ypaBHEHHWE  OUHINTEHHA Ui
dotordderra, 3aKOH COXpaHEHHsS JHEPruu, 3aKOH COXpaHEHUs
WMIYJIbCa, 3aKOH COXPAHEHHUsI HJIEKTPUUYECKOTrO 3apsiga, 3aKOH
COXpaHEHHUSI  MAaccoBOro  uMcia, TmocTynatel  bopa, 3akon
paaMOaKTUBHOIO pachajaa; TMpU OSTOM pa3auyaTh CJIOBECHYIO
(GOpMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHE U YCIOBUS

(TpaHuIIBI, 001aCTH) TPUMEHHUMOCTH

11.7

OHpeI[eJ'ISITB HalpaBJICHUC BCKTOpPAa HWHAYKOUKW MAIHUTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuiiel JIopeHira

11.8

CTpOI/ITI) N OIIMChIBATh I/I306pa)KCHI/Ie, co3gaBacMoO€  IINIOCKUM

3€pKajoM, TOHKOW JIMH301

11.9

BBIOTHATE SKCIIEPUMEHTHI 110 HUCCIIEAOBAHNIO (PU3UYECKUX SBICHUH 1
MPOIIECCOB C MCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
3ToM (opMyIHpoBaTh npodieMy (3amady) M THIOTE3y Yy4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  MPEIJIOKECHHOTO

00opy10BaHusl, MPOBOJUTH OMBIT U (YOPMYITHPOBATH BHIBOBI

11.10

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; IPU 3TOM BBIOMpATh ONTUMAJbHBIA CIOCO0 U3MEpPEHHs U

HCIIOJB30BaTh U3BCCTHHIC MCTO/IbI OLICHKN HOI‘pCH.IHOCTGfI I/I3MepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIMYHMH C HCIIOJIH30BAHUEM
OpSIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
¢bukcupoBaTh pPE3yJbTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYUH B BHJIC TAaOJIUIl U TpauKOB, J€JIaTh BBIBOJBI 1O pe3yJibTaTaM

HUCCICIOBaHUA

11.12

Cob6mogate mpaBuia 0Oe30macHOro TpyjAa TMpU  NPOBEAEHUU
UCCIIEIOBAaHUH B paMKax Yy4eOHOro OJKCIepUMEHTa, YydeOHO-
HCCIIeI0BATENbCKOM M MPOEKTHOM JEeSATENbHOCTH C UCIOJIb30BAaHHEM

U3MEPUTENbHBIX YCTPONUCTB U J1a0OPATOPHOTO 000PYIOBAHUS

11.13

Pemarp pacuérHble 3aauu ¢ SBHO 3aJaHHON (DU3MUECKON MOJENbIO,
UCIIONB3Ysl (PU3MUECKUE 3aKOHBI W TPHUHIIUIIBI, Ha OCHOBE aHaln3a
YCIIOBUSL  3aJadydl  BBIOMpATh  (PU3UYECKYIO MOJEIb, BBIICIATH

¢du3nueckre BETUUUHBI U (OPMYIIbI, HEOOXOIUMBIE Ui €€ pelIeHus,




IMPOBOAMTDH pvaéTBI N ONCHHBATH PCAJIBHOCTD IMOJIYUYCHHOI'O 3HAUCHUA

(bu3HUYECKON BEITMINHBI

11.14

Pemars Ka4ueCTBEHHbBIE 3a7a4Hu: BBICTPANBATh JOTHYECKH
HENPOTUBOPEUMUBYIO LETIOYKY PACCYXKIAECHUW C ONMOPOW HA HM3yUYECHHBIE

34KOHBI, 3aKOHOMCPHOCTH U (1)1/131/1%010/16 SIBJIICHUA

11.15

Hcnonp3oBaTh MOpU  pelICHHMM YYE€OHBIX 3aJad  COBPEMEHHbIC
MH(POPMALIMOHHBIE TEXHOJOTUM JUIsl IOMCKA, CTPYKTYPHUPOBaHUS,
UHTEpIIpETallMd W TPEJCTABICHUS y4yeOHOW U HAYy4YHO-TOIYJISPHOM
uHpOpPMALUK, TOTYYCHHOW W3 Pa3TUYHBIX MCTOYHHUKOB; KPUTHUECKU

AHAJIU3UPOBATH IMOJTYy4aCMYIO I/IH(i)OpMaI_II/IIO

11.16

OOBSICHATh TPUHLMIIBI ACWCTBUS MAIIMH, MPUOOPOB M TEXHHUUYECKUX
YCTPOMCTB; pa3jinyarh YCIOBUS UX OE30MaCHOTO HCIOJb30BAHUS B

IOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTh TpUMEPHI BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp30BaTh TEOpEeTUUYECKUE 3HAHUSA MO (DU3MKE B MOBCETHEBHOM
KHU3HU JUIs o0ecTiedeHrs: 0€301acHOCTH NP 00paIleHuu ¢ MpudopaMu
U TEXHUYECKUMM YCTPOWMCTBAMM, MJISI COXpPAHEHUS 370pOBbS U

CO6J'II-OI[€HI/IH HOPM 3KOJIOTHYICCKOT'O ITOBCACHUS B OKp}I)KaIOIHeﬁ cpeac

11.19

PaGotate B rpymie ¢ BBINOJHEHHWEM PA3UYHBIX COIMATIBHBIX pOIEH,
IUIaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAJIBHO  pacHpeAessTh
O0s3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B  HECTaHIAPTHBIX
CUTyallusX, aJeKBaTHO OICHWBATH BKJIAQJ KaXIOTO W3 YYACTHHKOB

TPYIIIBI B PELICHUE PaCCMATPUBAEMOM MPOOIEMBI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KUIACC

Kon
pas3jiena

Kox npoBepsiemoro

3JIEMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TIO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/bl MTO3HAHUS OKpYyXkKarouero Mupa. Poib
DKCIIEpUMEHTa W TEOpUHM B  IIpolecce

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pU3MKe

1.2

MopenupoBanue (QU3NYECKUX SBICHUH W
npoiieccoB. Hayunbie runoressl. Ousnyeckue
3aKOHBI U TEOpUHU. |'paHUIBI MPUMEHHMOCTH
buznuecKux 3aKOHOB. [MpunHIHT
cooTBeTcTBUS. Poimp M Mecto Qu3uMku B
dbopMupoBaHUU COBPEMEHHOM Hay4YHOH
KApTUHBI Mupa, B MIPaKTUYECKON

NEATEILHOCTH II0AeH

MEXAHHUKA

KNMHEMATHKA

2.1.1

MexaHuueckoe JBMXCHUE. OTHOCHUTEILHOCTD
MEXaHUYCCKOIo ABUKCHU. CucremMa orcuéra.

Tpaexropus

2.1

2.1.2

[Tepemenienne, CKOpPOCTh (CpedHssi CKOPOCTH,
MTHOBEHHAasi  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIMH Ha OCH
CHUCTEMBI KOOpPJMHAT. Crnoxenue

nepeMemeHI/Iﬁ X CJI0XKCHHUC CKOpOCTGfI

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBHKCHUE. I'paduxu
3aBHCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOpEHUs, IIyTH 51 nepeMeeHus

MaTepuaIbHOU TOYKU OT BpEMEHU

2.1.4

CBobomHoe maienne. Y CKopeHrue CBOOOTHOTO

naaCHUA

2.1.5

KpuBonnHeiiHoe nBwkeHue. PaBHOMepHOe




JBUXXCHUEC MaTepHaHBHOﬁ TOYKHN 110
OKPYXHOCTU. YTJIOBasi CKOPOCTb, JMHEWHas
CKOpOCTb. ITepuon u 4acToTa.

I{eHTpOCTpEMHUTENBHOE YCKOPEHUE

2.1.6

TexHuueckue  ycCTpoHCTBa: CIIUJIOMETD,
JBUKEHHE CHapsJIOB, LENHbIE U PEMEHHbIE

nepeaadun

2.1.7

[IpakTnueckune paboTHI. U3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEX]y MyTSAMHU, MPONIEHHBIMU
TEJIOM 34  IIOCJIEIOBAaTEIbHBIE  PaBHBIC
MIPOMEXKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBUDKEHUH C HAYaJlbHOM CKOPOCTBHIO, PaBHOM
Hymo. V3ydyeHne ABMKEHUs IIapuKa B BSI3KOU
JKUJIKOCTU.  M3ydeHwe  JBWKEHHS — Telna,

6pOI_H€HHOFO TOPU30OHTAJIbLHO

2.2

JUHAMUKA

2.2.1

[TpuHIMI OTHOCUTEIHHOCTHU I'annnes.
IlepBpiii 3akoH Hprorona. HMuepuunanbHbie

CHUCTEMEI OTCUETA

222

Macca tena. Cuna. IlpuHunun cynepno3unuu

CHIJI

223

Bropoit 3akon HprooToHa s mMatepuaibHOU
TOYKM B HWHEPLUHUAIBHOM CHUCTEME OTCUETA
(MCO). Tpernit 3akoH Herlorona ans

MaTCpHaJIbHBIX TOUCK

224

3aKoH BCEMHUPHOTO TAroTeHus. Cuia TsHKEeCTH.

HepBa;I KOCMHYCCKaAsA CKOPOCTh. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUA
CKOJBXKEHUST M  CWIa  TPEHUS  MOKOS.
Koaddumuent tpenus. Cuita conpoTHUBICHUS

IIpUu ABUKCHUU TCJIA B JKUAKOCTU HUJIU a3

227

HOCTyHaTeJ'IBHOG " BpallaTCJIbHOC IBUKCHUC

a0COJIIOTHO TBEPOTO TEJa

228

MOMEHT CHIJIBI OTHOCHTEIIFHO OCH BpalCHus.




[Ine4o cunbl. YcnoBus paBHOBECUSI TBEPIOIO
tena B UCO

229

Texuuueckue YCTpOﬁCTBaZ IOAIIMNITHUKH,

JABMKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTuueckue paboThl. V3yueHnue nBUIKEHUS
Opycka 10 HaKJIOHHOM TIUIOCKOCTH TOJ
JICHCTBUEM HECKOJIBKUX cwil. MccnenoBanue
3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HUKAOIINX
B jaedpopmupyemMol NpyKMHE U PE3UHOBOM
oOpa3iie, OT BEIMYMHBI HX AeQopMalii.
HccenenoBanue yciioBul paBHOBECHS TBEPIOTO

TCJa, UMCIOIICTO OCh BPpAallICHUA

23

3AKOHBI

COXPAHEHUIA B MEXAHUKE

23.1

Nmnynbc wmaTepuanbHOM TOYKH, CHCTEMBI
MaTCpHaJIbHBIX TOYCK. I/IMHy.IILC CHJIbI U

HN3MCHCHHEC UMITYyJIbCa TCJIa

232

3akoH coxpaHeHuss wummyibca B HCO.

PeakTuBHOE IBHKEHHE

233

Pabora cuiiet

234

MOoOIIHOCTD CHJIBI

235

Kunernueckas OHCPIusia MaTCpHaHBHOﬁ TOYKH.

Teopema 0 KHHETHYECKOW SHEPTUU

2.3.6

[TorenumansHas dHeprusa. lloTeHuManbHas
SHEprus YIpyTO nehopMupOBaHHOM
npyxuHbl. [loTeHIManbHass »HEprus Teia

BOJIM3M MOBEPXHOCTH 3eMIIU

2.3.7

HOTeHHI/IaHBHble 1 HCNOTCHIHAJIBHBIC CHUIIBI.
CBs3b pa6OTI:>I HCIIOTCHIUAJIBHBIX CHII C
U3MECHCHHEM MEXaHUIECKOM SHEPIrun
CHUCTCMBI TCII. 3akoH COXPAaHCHUA

MEXaHUYECKON SJHEPTUU

238

Vipyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHudeckue yCTpPOWCTBA: IBUKEHUE PaKeT,

BOJIOMET, KOTIep, MPY>KUHHBINA MUCTOJET

2.3.10

[Ipaktnueckue paboThl. I3ydenue cBs3H

CKOpPOCTEHl TeJl Mpu HEyHpyrom yjaape.




UccnenoBanme CBs3M  pabOTBI  CHUJIBI €

W3MEHEHHEM MEeXaHHMIECKOMN OHCPIUU TCJIa

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

3.1.1

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. BbpoyHoBckoe
nerxenue. J{uddysusa. Xapakrep IBUKEHUS U

B3aI/IMOI[eI7ICTBI/I$I qacTull BEICCTBa

3.1.2

Mogenu CTpO€HMS Ta30B, XKUIAKOCTEH U
TBEPABIX Tel U  OOBSICHEHHE  CBOICTB

BCIICCTBA HA OCHOBEC 3TUX MOI[CJIQﬁ

3.1.3

Macca MOJICKYII. KomnuectBo BCIICCTBA.

ITocrossnHass ABoraapo

3.14

TemmoBoe paBHOBecwe. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenbcus

3.1.5

Mogens  ugeanpHoro rasza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON

TCOPHUU NACATIBHOI'O I'a3a

3.1.6

AOcomoTHas Temneparypa Kak Mepa cpeaHeit
KHHETHYECKON IHEPTUU TEIJIOBOTO JBUKEHUS

yactuil raza. [llkana temneparyp KenbBruna

VpaBuenue Kianeitpona — Menzaeneena.

3akoH JlanbToHa

3.1.8

I"a30BBIC 3aKOHEI. I/I30npoueccm B UACAJIBHOM
ra3€¢ C NMOCTOAHHBIM KOJIHYCCTBOM BE€HIICCTBA:

u30TepMa, U30X0pa, n3odapa

3.19

TexHuueckue  ycTpoOWCTBa: TEPMOMETD,

O6apomeTp

3.1.10

[TpakTnueckue pabotbl. M3mepeHue Macchl
BO3JyXa B KJIacCHOM KoMHare. MccienoBanue
3aBUCUMOCTH MCKAY IMapaMeTpaMu COCTOSIHUA

Pa3pCKCHHOI'O I'a3a

3.2

OCHOBbI TEPMOJIMHAMUMKA

3.2.1

TepMonuHamuyeckass cucteMa. BHyTpeHHss
SHEpPrusi TEPMOIAUHAMHYECKONW CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHN




3.2.2

KonnuectBo TemnoTel u pabora. BHyTpeHHss

SHEPTHUA OAHOATOMHOI'O UACAJIIBHOTO I'a3a

3.23

Buael Temonepenayu: TEMIONPOBOIHOCT,
KOHBEKIUA, U3JIydyeHHe. TermoéMKOCTh Tena.
VYaenpHas TEIOEMKOCTh BemlecTBa. Pacdér

KOJMYCCTBA TCIJIOTHI IPH TCILIONEPCaAUC

324

IlepBb1it 3aK0H TepMoauHaMuKU. [IpumMeHnenne
IIEPBOTO 3aKOHa TEPMOJUHAMUKHU K
u3omnpoueccam. I'paduueckas HHTEpIIpEeTAIUI

paboTHI Ta3a

3.2.5

TemnoBble mamuubl. [IpuHIUIBL  AEHCTBUA
TeIIOBbIX MaiuH. [IpeoOpa3zoBanust sHEepruun
B TemwioBbiX MammHaxX. KoaddummeHt
nosiesHoro  nedctBus  (manee —  KILM)

termioBoid mamuHbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatuMocTh mpomeccoB B MPUPOJE.
Tenosnie JBUTATEIH. DKOJIOTHYECKHE

po0JIeMbI TETUIOIHEPTeTUKU

3.2.7

Texnuueckue YCTPOMCTBA: JIBUraTelb
BHYTPEHHETO Cropasnus, ObITOBOM

XOJIOAUJIBHUK, KOHAUIIUOHECD

3.2.8

[TpakTuueckue padotel. 3Mepenue yaenpHOM

TEIIOEMKOCTH

33

AT'PEI'ATHBIE COCTOSAHUMA BEHIECBA. ®A30BBIE [TIEPEXO/1bI

[TapooOpa3oBanue u KoHaeHcanus. VcnapeHue

131 u KUTICHHE. VY nenbHast TEIIOTa
o napooOpazoBaHMsl. 3aBUCUMOCTb TEMIIEPATYPBI
KUTICHUSI OT JaBJICHUS
130 AOcomoTHasT M OTHOCUTENbHAs BJIAXXKHOCTh
o Bo3ayxa. Hacelennslii nap
TBépmoe  Temo. Kpucrannuueckue u
333 aMopdHbIe Tena. AHH3OTPONHUS  CBOMCTB
o KpHUCTAJIJIOB. Kunxue KpUCTAJLJIBL.
CoBpemeHHbIe MaTepuabl
334 [lnaBnenne W KpucTtauM3anus. Y AelbHas




TeruioTa miasiaeHus. Cyonumanus

335

YpaBHeHUE TEIJIOBOTO OaaHca

3.3.6

TexHu4eckue yCTpPOWCTBA: TUIPOMETP H
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTMH
IIOJIyYEHUSI COBPEMEHHBIX MAaTEPHAIIOB, B TOM

YUCJIC HAHOMATCPpUAJIIOB, U HAHOTCXHOJIOI'MHU

3.3.7

[IpakTnueckue paboTHI. N3mepenne

BJIAJKHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

SJIEKTPOCTATUKA

4.1.1

Onekrpu3anys Tel. JNeKTpudeckui 3apsa. JlBa

BUA SJICKTPUUCCKHUX 3aps/10B

4.1.2

[IpoBOoaHUKH, JABJIEKTPUKH u

MMOJIYITPOBOAHUKHA

4.13

3akoH COXpAaHCHH:A DJICKTPHUICCKOI'O 3apsaa

4.14

B3aunmoneiictBue 3apsanoB. 3akoH Kynona

4.1.5

DJIEKTPUYECKOE noJe. Hanpsioxénnocthb
3JIEKTPUYECKOrO OoJIA. [Tpunimn
cynepno3uiuu.  JIuHUM ~ HanpsHKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA

4.1.6

PaGora cwun QJICKTPOCTATUYCCKOI'0  ITOJIA.

ITorenuuan. PazHocTs moTeHIIMATIOB

4.1.7

HpOBOI{HI/IKI/I U OUDJICKTPUKU B IMOCTOSAHHOM
QJICKTPHUYCCKOM II0JIC. I[I/IBHGKTpI/I‘ICCKaH

MMPOHUIIACMOCTb

4.1.8

DIIEKTPOEMKOCTb. Konnencarop.
DNEeKTPOEMKOCTh  IJIOCKOTO  KOHJEHCATOopa.

OHeprus 3apsKEHHOI0 KOHAEHCATopa

4.1.9

TexHudeckue  yCTpPOWCTBA:  AJIEKTPOCKOIL,
JIIEKTPOMETP, DIIEKTPOCTATUYECKasl 3alluTa,
3a3eMJIEHHE DJIEKTPOIPUOOPOB, KOHICHCATOP,

KCEPOKC, CTPYUHBIN IPUHTEP

4.1.10

[IpakTnueckue paboTHL. N3mepenue

3HCKTpOéMKOCTI/I KOHACHCATOpa

4.2

[OCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX




CPEJIAX

4.2.1

YcmoBus CymICCTBOBaHUSA IIOCTOSHHOI'O
SJICKTPUYICCKOI'O TOKaA. Hcrounnku Toka. Cuita

TOKa. [lOCTOIHHBIA TOK

422

Hanpsokenue. 3akon Oma 17151 yyacTka Henu

423

DJIeKTPUYECKOE COMPOTHUBICHHE. Y IEIbHOE

COIIPOTHUBJICHHEC BCHICCTBA

424

[TocnenoBarenbHOE, napajuiesibHOE,

CMCHIAHHOC COCANMHCHUC TPOBOAHHUKOB

4.2.5

Pabota snextpudeckoro toka. 3akoH Jxoyms

— Jlenna

4.2.6

MOIHOCTH 3JEKTPHUUECKOTIO TOKA

4.2.7

anekTponaBmwkymas cuna (ganee — JJC) u
BHYTPCHHEE COMPOTHBIICHHE MCTOYHHKA TOKA.
3akoH Oma I8 T[OJNHOM  (3aMKHYTOI)

SHeKTqueCKOﬁ OCIIn. KOpOTKOG 3aMBIKaHHEC

4.2.8

DJeKTpOHHAas IPOBOJAUMOCTh TBEPABIX
METaJUIOB.  3aBUCUMOCTh  CONPOTHUBIICHUS
METaJIJIOB oT TEMIEPaTyphI.

CBepxnpoBOIUMOCTb

429

OnexTpuueckuii TOK B Bakyyme. CBoiicTBa

SJICKTPOHHBLIX ITYYKOB

4.2.10

[TomynpoBogauku. CoOCTBEHHAS U IPUMECHAS
MPOBOJIUMOCTh TOJYIIPOBOJAHUKOB. CBONCTBA

p-n nepexoja. [TonynpoBogHHKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYeCKM  TOK B 3JIEKTPOJIMTAX.
DIEKTPOIUTHYECKAS JUCCOLUALUS.

DIIEeKTPOIHn3

4.2.12

DIIeKTPUUIECKUI TOK B rasax.
CaMoCTOATENbHBIH M HECAaMOCTOSITENbHBIH
paspsa. PasnuuHbie THIBI CaMOCTOSITENIHLHOTO

pazpsana. Monnus. [1nazma

4.2.13

TexHuyeckue  ycTpoHCTBa: ammnepMerp,
BOJIBTMETP, peocTar, MCTOYHUKU  TOKa,
AIIEKTpOHArpeBaTeIbHbIC puoopHI,

AJIEKTPOOCBETUTENBHBIE TIPUOOPBI, TEPMOMETP




COINPOTUBIICHUS, BaKyyMHBII IO/,
TEPMUCTOPBI u (boTope3ncTopsl,

MOJTYTPOBOIHUKOBBIN U0, TAIbBAHUKA

4.2.14

IIpakTrHueckue paboTBhL. N3yuenne
CMEIIAHHOTO COEJMHEHMSI PE3UCTOPOB.

Usmepenne OJIC HUCTOYHHMKA TOKa M €ro
BHYTpPEHHEro comnpotusieHus. HaOmroneHnue

AIIEKTPOIIH3a

11 KITIACC

Kon
pa3nena

Koanposepsiemoro
3JIeMeHTa

HpOBGpHEMI)Ie JIEMEHTBI COACPKAHUSA

4

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHAS MHAY KN A

43.1

IlocrostnHBIE MarHuThbl. B3amMmojeiicTBue

IIOCTOSHHBIX MAarHuToOB

432

MaruutHoe mone. BekTop MarHuTHOU
uHaykuuu.  [lpuHnun — cynepno3unui.
Jluaun marnutHOM uMHAykumu. Kapruna
JUHUA  MarHUTHOM  MHIYKUUHM  TIOJIS

IIOCTOAHHBIX MAarHuToOB

4.3

433

MaruutHoe 1OJie MPOBOAHHKA C TOKOM.
KapTuna nuHMil 1Ol JUIMHHOTO MOPSIMOTO
MNpOBOAHUKA MW 3aMKHYTOI'0 KOJIBIHCBOT'O
MPOBOJAHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. BzaumopeiicTBue npoBOAHUKOB €

TOKOM

434

Cuna Ammepa, €€ MOyJb U HalpaBlieHUE

4.3.5

Cuna JlopeHiia, €€ MOTyJIb U HAalpaBIICHUE.
JBm>keHUe  3apsOKEHHOW  YacTHIbl B
OJIHOPOJIHOM MAarHuTHoM Tose. PaGorta

cuibl JIopeHna

4.3.6

SIBneHue SHCKTpOMaFHHTHOﬁ HHAYKIOUH

4.3.7

IToTok BCKTOpa MarHUTHOM HHAYKIOUN

4.3.8

OJIC unayKuuu. 3aKOH 3JIEKTPOMAarHUTHOU

nHaykuu Papanes




BuxpeBoe »snektpuueckoe mose. IJIC

HHAYKOUW B IIPOBOJHUKEC, IBUKYIICMCIA

439 MOCTYNaTeNbHO B OJJHOPOJTHOM MarHUTHOM
noJue
4.3.10 IIpaBuno Jlenua
NHayKTUBHOCTD. SIBI€HHE CAMOMHIYKIIMH.
4311 OJ1C camouHAYKIIMT
DHeprusi MarHUTHOTO TIOJsI KaTyIIKH C
4.3.12
TOKOM
4.3.13 DIEeKTPOMarHuTHOE I0JIe
TexHudeckne  yCTpOWCTBA:  IOCTOSIHHBIE
MarHuThbl, AJIEKTPOMATrHHUTHI,
4.3.14
AJIEKTPOJBUTATEIb, YCKOPUTENHN
AJIEMEHTAPHBIX YaCTUL, UHAYKLIMOHHAS M€Yb
IIpaxTueckue paboTHI. N3yuenne
MarHUTHOTO TIOJISi KATyIIKH C TOKOM.
4.3.15 HUccnenoBanue AeliCTBUA  MOCTOSIHHOI'O

Mar"ura Ha paMKy ¢ TokoM. MccnenoBanue

SBJICHUA 3JI€KTpOM8.FHHTHOI>i HHAYKOUN

KOJIEBAHUMA 11 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUS

5.1.1

Konebarensnass cucrema. CBOOOIHBIE
KosiebaHus. ['apMOHMYEecKHe KojeOaHMs.
[lepmon, wacrora, amrmumTyma u ¢asza

KoJIeOaHuil

5.1.2

IIpyxuHHBI MasTHUK. MaTtemaTuyeckui

MasATHHUK

5.1.3

VYpaBHEHHE TapMOHHMYECKHX KOJEOaHMIA.
Kunematuueckoe u JMHAMUYECKOE

OIMMCaHuEe KOJIE0ATENLHOTO ABUKEHUS

5.14

IIpespamenue SHEPIUH pu
FapMOHHYECKUX  KOJIEeOaHUSX. CBs3b
aAMIUTUTY bl KoJeOaHui HUCXOTHOU
BEJIMUMHBI C aMIUTUTyJaMu KosieOaHui eé

CKOPOCTH U YCKOpPEHUs

5.1.5

Konebarenbubiii  koHTyp.  CBOOOIHBIE




SJICKTPOMArduTHBIC KoJIeOaHus B
nacaJIbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCXKIAY MCXaHUYCCKHMMU U
SJICKTPOMAarHuTHBIMHA KOJICOAHUSIMH.

®opmyiia ToMcoHna

5.1.6

3aKkoH COXpPAaHCHUA SHEPTHUU B HACAIIBHOM

KoJIeOaTEILHOM KOHTYPC

5.1.7

BbIHyX/1IeHHbIE MEXaHUYECKHE KojeOaHMs.
Pe3onanc. Pe3onancnas KpHUBasl.
BriHyx1eHHbBIE 3JIEKTPOMAarHUTHbHIE

KoJieOaHus.

5.1.8

Ilepemennbiii  Tok.  CuHycoOMJaIbHBIN

MePEMEHHBIN TOK.

5.19

MouHoCTh MEPEMEHHOTO TOKA.
AMIITUTYJTHOE U JAEUCTBYIOLIEE 3HAUYECHUE

CHJIBI TOKA W HAITPSAXKCHHUA

5.1.10

Tpanchopmarop. [Ipoussoactso, nepenaya
U NOTpeOseHnue 3JIEKTPUUECKOW SHEPTHH.
OKOJIOTUYECKUE PUCKU IPU MPOU3BOJCTBE
NIEKTPUYECKOM  DHEPIHUH. KynsTypa
UCIIOJIb30BaHUS AIIEKTPOIHEPTUU B

HOBCEIHEBHON KU3HU

5.1.11

TexHuyeckue ycTpoiicTBa: celicMorpad,
AIEKTPUYECKUN 3BOHOK, JINHUA

QJICKTpOoIICpCaav

5.1.12

[Ipaktnueckue padotel. HccnenoBanue
3aBUCHUMOCTH TIepHOJa MaJIbIX KoJeOaHun
rpy3a Ha HUTH OT JUIMHBl HUTH U MaccChl
rpy3a. MccnenoBanue nepeMEHHOTO TOKA B
LENU W3 MOCIEA0BATEIIBHO COEIUHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa

52

MEXAHNWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon.  CkopocThb
pacnpocTpaHEHUss W JJIMHA  BOJIHBIL.

HonepeqHHe " IpOJO0JIbHBIC BOJTHEI




522

WnTepdepennus 51 T paKus

MEXaHUYCCKHUX BOJH

523

3Byk. CKOpoCTh 3ByKa. [’ pOMKOCTB 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

ONEeKTpOMarHUTHbIE  BOJHBL. Y CIIOBHS
U3Iy4YEHUsl  DIIEKTPOMArHUTHBIX  BOJIH.
B3anMHuas opuenranus Bexktopos E, B u v

B SHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC

525

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaKCHHE, MPEIIOMIICHUE, MOJSpHU3aIus,
mudpakmus, wuHTephepennus. CKOpoCTh

SJICKTPOMAIrHUTHBIX BOJIH

5.2.6

IIxana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE SIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHUUIIBI paguOCBA3M M TEJIEBUACHMUS.
Pagnomokamust. DNeKTpOMarHuTHOE

3arpsA3HCHUC oxpy;xalomeﬁ Cpeabl

5.2.8

TexHU4eckue yCTpOMCTBA: MYy3bIKaJIbHBIC
HHCTPYMEHTHI, YJIbTPa3ByKOBast
JUAarHOCTHKAa B TEXHUKE U MEAMIIMHE,
panap, paIuoONPUEMHYK, TEJIEBU30D,

anTeHHa, Tenedon, CBU-neun

53

OIITHUKA

5.3.1

[IpsiMmonuHEITHOE pacnpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpexe. JIyu ceera

532

OtpakeHue cBeTa. 3aKOHbl OTPAXKECHUS
cBeta. [loctpoeHne m300paykeHuid B TUIOCKOM

3epKaie

533

[penomienne cBeTa. 3aKOHBI TPETOMIICHHS
CBeTa. AOCOITIOTHBI OKa3areib

MMPCIOMJIICHUA

534

ITosmoe BHYTPEHHEE OTpaXKEHHE.
IIpenenbHbIil yroy IMOJHOIO BHYTPEHHEIO

OTpaXCHUA

535

Hucnepcust  cBera. CloXHBIM  COCTaB




oemnoro cera. Llser

53.6

CobOuparonie W paccewBaroOlIe JIUH3BI.
Tonkass nuH3a. DOKYyCHOE pACCTOSIHHE U
OIITHUYECCKAas cuiia TOHKOU JIMH3HI.
[Toctpoenne n3o0pakeHUit B COOMPAIOIINX
W pacceuBalommx JuH3ax. Dopmyna
TOHKOW JUH3bI. YBENWYEHHE, JaBacMoe

JIMH30M

5.3.7

IIpenensl NpUMEHMMOCTH F€OMETPUUECKON

OIITHKH

5.3.8

WNutepdepentiusa  cBera.  KorepeHTHbIC
HMCTOYHHKHU. YcnoBust HaO0JII0ICHUS
MaKCHMYyMOB u MHUHUMYMOB B
UHTEp()EPEHIIMOHHON KapTUHE OT JABYX

CI/IHq)a?)HBIX KOI'¢pC€HTHBIX HCTOYHUKOB

539

Hudpakmus  cBera.  udpakmuonnas
pemérka. YcnoBue HaOMIOACHHS TIABHBIX
MaKCUMYMOB npu NaIcHuU
MOHOXPOMATHYECKOTO cBeTa Ha

TUGPaKIUOHHYIO PEIIETKY

5.3.10

[Tonsipusanus ceera

5.3.11

TexHudeckue yCTpOMCTBA: OYKH, JyIa,
¢doroanmapar, MNPOEKLUUOHHBIA ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OITHKA, TU(ppaKkLnOHHAs peléTka,

TIOJISIPOU T

5.3.12

IIpakTrueckue paboTHI. Nsmepenue
nokasarens npenomieHusa. MccnenoBanue
CBOICTB  HM300paX€HWH B  JIMH3AX.

Ha6mronenue aucnepcuu cBeta

DJIEMEHTHI CITIELIMAJIbBHOM TEOPMM OTHOCUTEJIBHOCTHU

6.1

I'paHnnBl PUMEHMMOCTH KJIACCHYECKOU
MEXaHUKH. ITocTynater TEOPUHU
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh
MOAYJISl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHITATT OTHOCUTEITLHOCTH DUHINITEHHA




OTHOCHUTEILHOCTh OIHOBPEMCHHOCTH.

6.2 3ame[yieHMe BpPEMEHM U COKpAIllEHHE
JUIUHBI
6.3 DHeprusi U UMITYJILC CBOOOTHOM YaCTHUIIbI

CBsi3b MacChl C DHEPrUe W HMITYJIHCOM
6.4 CBOOOAHOM YacTUIBl. ODHEPrus MOKOs

CBOOOIHOM YaCTHLIBI

KBAHTOBAA ®U3UKA

BJIEMEHThI KBAHTOBOU OIITUKU

®otounsl. Popmyina Ilnanka cBs3u 3HEprun
7.1.1 dboToHa C ero 4dYactoTol. OHeprus H

UMITyJIbC (POTOHA

OTtkpbiTHE U UccienoBaHue GoTorddexTa.

7.1.2 Ombitet - AI. CroneroBa.  3aKOHBI
dorospdexra
YpaBHeHue OUHIITENHA it
7.1.3 dororddexra. «Kpacuas TpaHUIa
doToapdexra
7.1.4 Japnenue cBera. OnbiTel [1.H. JIeOGenena
7.1.5 XHUMUYECKOE JICUCTBUE CBETA

TexHuueckue ycTpoHCTBa: (POTOIIEMEHT,
7.1.6 ¢dororaTUuK, COJIHEYHAas Oarapes,

CBE€TOOMNOA

CTPOEHUE ATOMA

Monens aroma TomcoHa. OnbITH
7.2.1 Pezepdopaa mo uccnenoBaHuio CTPOCHUS

aTromMma. HnaHeTapHas{ MOJCIIb aTOMa

[Toctynatel bopa. N3nyuenue u
norjouieHue (GOTOHOB TMpHU  Tepexoje
7.2.2 aToMa C OJHOTO YPOBHSI JHEPrUM Ha
npyroi. Buasl ciektpoB. CiekTp ypoBHEU

SHEPTUH aTOMa BOJOPOa

Bonnosrle cBoiicTBa yacTull. BoJHBI e

793 Bporins. KopmyckynsipHO-BOJIHOBO#M
o nyamu3M.  Jludpakius 3IEeKTpOHOB  Ha

KpHUCTaJlIax




7.2.4

CnontanHoe u BBIHYKJACHHOC H3JTYYCHHUC.

Y CTpOHCTBO U IPUHLIUIT paOOTHI J1azepa

7.2.5

TexHu4eckue yCTpOMCTBA: CIEKTPaIbHBINA
aHayn3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[Ipaktnueckue  pabotel.  Habmronmenue

JIMHEMYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metoabl HaOMIOAEHUS W PETUCTPAIUU

SJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTkppITHE  pPaMOAaKTUBHOCTH.  OTBITHI
Pesepdopna mo omnpeneneHuro cocraBa
panuoakTuBHOro  m3nydeHusi. CBoiicTBa
anbda-, 6eTa-, ramMmma-u3nyyeHus. BiusHue

PaaArOaKTUBHOCTH HaA JXHWBBIC OPraHU3MbI

7.3.3

OTkpplTHE  TPOTOHA U HEWTPOHA.
Hyxnonnas mopnens siapa [eiizenbepra —
WBanenko. 3apsan snapa. MaccoBoe 4HCIo

sanpa. N3oTomnsl

7.3.4

Aunbda-pacma. DIIEKTPOHHBIN u
NO3UTPOHHBIH  Oera-pacnan.  ['amma-
U3IyYeHUe. 3aKOH  paJMOAKTHBHOTO

pacriaga

7.3.5

OHeprus CBsSI3U  HYKJIOHOB B sijpe.

SAnepubie cuibl. Jlegext Macchl sapa

7.3.6

Anepubie peakuuu. JleneHue W CHUHTE3

saaep

7.3.7

Snepusiii peakTop. TepmosinepHbIit
cunte3. [IpoOmembl U  MEpPCHEKTUBBI
AIEPHOM  DHEPreTUKU. OKOJIOTMUYECKHE

ACIICKThI ﬂ)ICpHOfI OHCPICTUKU

7.3.8

OnemeHTapHble  yacTHLbl.  OTKpbITHE
[IO3UTPOHA. dyHIaMEHTAIbHbBIE

B3aUMOJICUCTBHUA

7.3.9

TexHuueckue  yCTpPOWCTBA:  JO3UMETD,

Kamepa BunbcoHa, sIepHbIi peakTop,




aromMHas bombOa

7.3.10

[Tpaktnyeckue pabotel. MccnenoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

¢dortorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Be3nus, sipKue

3Bé3,[[bl, IJIaHCTBI, X BUANMOC IBUXKCHUC

8.2

Conueunass cucremMa. Ilia”HeTsl 3eMHOU
prr[l'lbl. HHaHeTBI-FI/IFaHTBI nu nux
CITyTHUKH, KapJIMKOBBIC IUIaHEThI. Majbie

Testa COTHEYHON CUCTEMEL

8.3

Connue, d¢ortochepa u  armocdepa.

CoitHeyHast aKTUBHOCTD

8.4

Hctounuk sHeprun CosHua u 3B€371

8.5

3BE3/bl, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJNycC, TEeMIIepaTypa,
170:¢ B3aMMOCBSI3b. Hunarpamma
«CTIEKTpPANIbHBIA  KJIACC —  CBETHMOCTBHY.
3BE3bl  TJIABHOW  MOCIIEI0BATEIIbHOCTH.
3aBUCHUMOCTh «Macca — CBETHMOCTBY IS

3BE&3/] ITIaBHOM IOCIEA0BATEILHOCTH

8.6

###Par###BuyTpennee cTpoeHue  3BE3L.
CoBpeMeHHBIE NPE/ICTaBICHHS 0
MMPOUCXOXKXACHUN W 3BOJIFOLUU COJIHL[a u

3BE3. DTanbl )KU3HU 3BE3]

8.7

Mineunbii  Ilyte — Hama [Manaktuka.
CrnupanbHas cTpykrypa  I'amaktukwy,
pacnpezeneHue 3BE3N, Ta3a U IbUIM.
[Tonoxenne wu nBuxenue ConHima B
lamaktuke. Ilmockas wu  cdepuyeckas

noacucTeMbl [ atakTuku

8.8

Tumnsr TaJJaKTHK. PaguoranakTuku n

KBazapel. YEpHBIE ABIPHI B sIpax rajJaKTHK

8.9

Bcenennas. Pacmupenune  BceneHHOM.

3akon Xa00ima. PasOeranue rajlakTuk.

Bos3pact u pamuyc Bcenennoil, teopus




bonpmioro B3peiBa. Mogens  «ropsiaeut

Bcenennoi». PenukroBoe usiyueHnue

8.10

MacmtabHass ~ cTtpykTtypa  Bcenennoil.
Mertaranaktuka. Hepeménnsie mpoOiembl

ACTPOHOMUHU




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

e ®usuka. 10 knacc. Yueonuk. ba3zoBsiil u yrinyOnénueiii ypoBHu. Mskures I
A., byxosues b. b., Yapyruna B. M. / [log pen. [TapdentreBoit H. A.

e ®usuka. 11 knacc. Yueonuk. ba3zoBeiil u yrinyOnénusiii ypoBuu. Mskumies I
A., byxoBue b. b., Uapyrun B. M. / Ilon pen. IlapdentneBoit H. A.
METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

e Ousuka. 10 wmacc. ba3zoBeiii u yrayOonéHHbIM ypoBHU. I[loypouHbie
paspabotku. Caypos 1O. A.

e Ousmka. 11 xmacc. bazoBelii u yrayOon€éHHBIM ypoBHU. I[loypouHsbie
pa3zpadotku. Caypos O. A.

e (COopuuk 3amay mo ¢usuke. 10-11 kmaccel. ba3oBbiii U yrioyOnEHHBIM
yposenu. [lapdentreBa H. A.

¢ @uszuka. CamocTosTENbHBIE U KOHTPOJBHBIE U paboThl. 10 knacc. EproTkun
E. C., Eptorkuna C. I

* @uszuka. CamocTOsTENbHBIE U KOHTPOJbHBIE U paboThl. 11 knacc. EproTkun
E. C., Eptorkuna C. T

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
bu6anoreka I{OK:
10 kmacc https://lesson.academy-content.myschool.edu.ru/03/10

11 xmacc https://lesson.academy-content.myschool.edu.ru/03/11



