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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢us3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHON MporpaMMmsl, npenactaBieHHbIX B OI'OC
COO, a Takxke ¢ yu€roM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMK TpenojaBanus yuyeOHoro npeamera «Puszuka» B o0Opa3oBaTeIbHBIX
Oopra"usanusax Poccuniickon denepanun, peanu3yommux OCHOBHBIE
o0Opa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kinaccoB npu 00yyeHun
X (u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEIbHOCTHOIO MOJAXO0/A.
[Tporpamma no ¢usmuke coorBercTByeT TpedoBanusm OI'OC COO k mmaHupyeMbIM
JMYHOCTHBIM, MPEMETHBIM U METANpPEIMETHBIM pe3yjIbTaTaM OOyYEHHUs], a TAKKe
YUYHUTHIBAET HEOOXOJUMOCTh peald3allii MEXIPEIMETHbIX CBsA3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU NpeaMeTaMu. B Hell onpenenstoTcss OCHOBHbIE
Heny u3ydeHus GU3NKM Ha YPOBHE CPEAHETo O0IIero 00pa30BaHus, IJIaHUPYEMbIe
pe3ysnbTaThl  OCBOGHMSI Kypca (U3MKH: JIMYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYAET:

e IUIAHMpPYEMBIE pe3yJbTaThl OCBOECHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

* cozaepxaHue yueOHoro npeamera «dusmkay mno rogam oO0ydeHuUs.

®duzrka kKak Hayka O HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo IMpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromiemM mupe. LIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOINI
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SIBJIICHHWM, HM3y4aeMbIX XHMHEH, OHOJOTHEH,
dbuszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAessseT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHM B c(pepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMHM M Apyrux. M3ydenue
(bu3HKK BHOCUT OCHOBHOM BKJIa/l B GOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydvarouuxcs, B (OpMUpPOBaHME yMEHUN MPUMEHSATh HAYYHBIM METOJ
NO3HAHUS MIPHU BBINOJHEHUU UMHU YUYE€OHBIX UCCIIEA0BAHMM.

B ocHOBY Kypca ¢pu3nuku 1y1st ypOBHS CpETHET0 O0IIET0 00pa30BaHUs MOJI0KEH
PN UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €70 TOCTPOEHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HEW MaTepual Kypca (pU3uKH
o0beMHEH BOKpYr (u3nueckux Teopuid. Benymmm B Kypce sBisercs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanosiara€T HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICICHHUE CBSI3M Pa3BUTHUS
($U3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMU TTpoOIeMamMu.

Hoes npuxnaonot nanpasnennocmu. Kypce busuku npemnonaraet 3HakoMCTBO
C IIHUPOKUM KPYTOM TEXHMUYECKHX M TEXHOJOTMYECKUX MPUIIOKEHUA M3YUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes oxonocusayuu peanusyercs IOCPEACTBOM BBEACHHUS DIIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMH, a Takke O0O0CYKIeHUs
npo6JieM palroOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3WKM Ha ypOBHE CPETHEro OOIIEro
oOpa3oBaHus sBISAIOTCS (pusmdeckue Teopuu (HopMHUpPOBaHHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3HUECKOU TeOpHH, posii (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX ITPEICTABICHUSIX O PUPO/JIE, TPAHUIIAX TPUMEHUMOCTHU
TEOPUM, JUISI ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOJX0A B Kypce (PU3UKU peanu3yeTcsl Mpexse
BCEro 3a CUET OpraHu3alliyd SKCIEPUMEHTATBHOU AESITENbHOCTH O0YYarOIIMXCA.
Ji1st 6a30BOr0 ypoBHA Kypca PU3UKH — 3TO UCHOJB30BAHUE CUCTEMBI (PPOHTATIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaA0OPATOPHBIX padOT, KOTOPHIE B IPOrpaMMe
no (usuke 0OBETWHEHBI B OOIIMIA CIUCOK YYEHWYECKHX MPAKTUYECKUX PadoT.
Boigenenue B yka3aHHOM MepedyHe J1a00opaTOpHbIX padOT, MPOBOAUMBIX MJis
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSl Y4aCTHUKaMHU 00pa30oBaTeIbHOrO Mpolecca
UCXOJl U3 OCOOEHHOCTEW IUIAHWPOBAHUSI W OCHalleHUs kaOuuera (usuku. Ilpu
3TOM 00€CHeYMBAETCsl OBJAJEHUE OOYyYalOIMMHCS YMEHUSAMH MPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, HMCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB IO IPOBEPKE MPEI0KEHHBIX THIIOTES.

bonbiioe BHUMaHKE yAENSIeTCs PEIIEHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM 7151 pacYETHBIX 3aJ1a4 TPUOPUTETOM SIBJISIIOTCS 33J1a4M C SIBHO 3a1aHHOU
¢u3nyecKkol MOJAENbI0, TMO3BOJAIOIIME NPUMEHATHh U3YYCHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOTO pazlena Kypca, TaKk U MHTETPUPYs 3HAHUS U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33JaHUS HA
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0oOBsICHEHHE MpOTeKaHUs (U3NYECKUX SBJIEHUH M MPOLECCOB B OKpY)Karollen
KHU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOIENM IJi1 CUTyalud IpPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B cootserctBum ¢ TpedoBanusiMu @I'OC COO k maTepHaIbHO-TEXHUYECKOMY
o0OecneyeHn0 y4yeOHoro mporuecca 06a3oBblii ypoBEeHb Kypca (PU3MKH HAa YpPOBHE
CpeIHero oouero oOpa3oBaHUs JOJKEH H3Y4yaThCsl B YCJIOBMSIX MNPEAMETHOIO
kaOuHeTa (PU3MKK WIM B YCIOBUAX WHTETPUPOBAHHOIO KaOMHETa MNpPEeIMETOB
€CTECTBEHHO-HAYYHOI0 Iukia. B kabuHeTe (U3MKU JOJKHO OBITh HEOOXOIUMOE
nabopaTtopHoe O0OpyIOBaHUE MAJsl BBIMOJHEHHS YKa3aHHBIX B Iporpamme IO
(¢u3rKe yUeHUYECKUX NMPAKTUYECKUX pabOT U JEMOHCTPALlMOHHOE 000PYI0BaHHUE.

JleMOHCTpalMoHHOE  000pyZoBaHHE (OpPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECNEeYMBAET IOCTAHOBKY
NEPEUUCIEHHBIX B MporpaMMe 1o (PU3MKE KIIIOYEBBIX JAEMOHCTpAUUW s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX SIBJIEHUA M  IPOLECCOB, HOMIMPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JIaGopaTtopHoe 00OpyAOBaHUE [UIsI YUYEHUYECKMX MPAKTUYECKUX padoT
dopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOEcreunBaeTcsi B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaronuxcs. TeMaThuyeckue KOMIUIEKThI
Ja00paTOpHOTO OOOPYIOBAHHUS JOKHBI OBITh TOCTPOSHBI HAa KOMIUICKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M LMQPPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMU LEJSIMU U3y4YE€HHS (PU3UKHU B 001IEM 0OpPA30BAHUM SIBISIIOTCSA:

e (opmMupoBaHHWE HHTEpecCa W CTPEMJICHHSA OOYydaloUUXCs K HAyYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HMX HHTEIUIEKTyalbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEJICTABICHUNA O HAYYHOM METOJIe MO3HaHUS U (POPMUPOBAHKE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

* (opMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHsI OCHOB
CTpOECHUS MaTepuH U PyHAAMEHTAIbHBIX 3aKOHOB (PU3HUKY;

e (QopmMupoBaHuE yMEHUIl OOBSACHATH SIBJIECHUA C HUCIOJIb30BAaHUEM
(bu3MYEeCKUX 3HAHUN U HAYYHBIX JOKA3aTENIbCTB;

e (opMHpOBaHUE MPEACTABICHUI O poiu (DU3UKHU ISl PA3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHHe 3TUX Lened 00ecreyrBaeTCsl pelieHUeM CIEeIyIOMX 3a1ad B

npolecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

* TIPHUOOPETEHHE CUCTEMBI 3HAHUI 00 001X (PUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;



e (opMupoBaHHE YMEHUH TIPUMEHATH TEOPETHYCCKHE 3HAHHUS IS
00bsiICHEHUS (PU3MYECKUX SBJICHUH B TMPUPOAEC H I TMPUHITHUS
MPAKTUYECKUX PEIIEHUHN B TOBCEAHEBHOM KU3HU;

e OCBOCHHE CMHOCOOOB pEUICHUS Ppa3IUYHBIX 3aJad C SIBHO 3aJIaHHOU
bU3UYECKOM MOJEIbI0, 3a7ad, IOAPa3yMEBaIOIUX CaMOCTOSTEIBLHOE
co3/laHne (PU3MIECKON MOJICITH, aICKBATHOM YCITIOBUSM 3aJ1auu;

e TOHMMaHUE (UBUYECKUX OCHOB W NPHUHIIMIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeny;

e OBJIQJICHHE METOJAAMU CAMOCTOSITEJILHOTO IUIAHUPOBAHUS W IPOBEACHUS
(bU3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanur WHGOpMaIUH,
OTIPEICJICHHS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTaTa;

e CO3JIaHME YCJIOBHH ISl pPa3BUTHUSI YMEHHUI MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusyuenune ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE CPEIHETrO OOIIETO
obpazoBanust otBoauTcsa 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipemyaraemerii B mporpamMme 1o GU3WKE TEPEUYCeHb JTa0OpPaTOPHBIX U
NPaKTHYECKUX PAOO0T SBISICTCS PEKOMEHJIOBAaHHBIM, YUYHTENb JIeJaeT BBIOOD
POBEJCHUS JaOOpaTOPHBIX pPabOT M OMBITOB C YYETOM HHIUBUIYATHHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.

COJAEPXKXAHME OBYUYEHUA
10 KUIACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT 0 TO3HAHUSA

®duznka — Hayka o mpupone. HayuyHble METOABI NMO3HAHUS OKPYKAKOLIETO
Mupa. Posb 3kcriepruMeHTa v TEOPUH B POLIECCE TO3HAHUS PUPOABL. DKCIIEPUMEHT
B (pU3HKE.

MopenvupoBanue (pU3MYECKUX SBJICHUA M TpoiieccoB. HayuHble THIOTE3HI.
duznyeckue 3aKOHBI U TeOpUH. ['paHUIbI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Pons m Mecro ¢usuku B (HOPMHUPOBAHUH COBPEMEHHOW HAay4YHOW KapTHHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Pa3zgen 2. Mexanuka



Tema 1. Kunemamuxa

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema orcuéra. Tpaekropusi.

[lepemernienue, CKOpPOCTh (CpeHSs] CKOPOCTh, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MaTepualbHOW TOYKH, UX MPOEKIUMH HAa OCHU CUCTEMbl KOOPJHUHAT.
CroxeHune nepeMenieHui 1 CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsMOJiuHEHoe nBrkeHue. ['paduku
3aBUCUMOCTH KOOpDAMHAT, CKOPOCTH, YCKOpPEHHUs, NyTH M [epeMeleHus
MaTepUAIIbHOW TOYKH OT BPEMEHH.

CBoboiHOE TIazieHne. Y CKOpeHUe CBOOOHOTO TaeHHS.

KpuBonuneiiHoe nBrxeHuE. [[BM>KeHNE MaTEPUATbHON TOYKH IO OKPYKHOCTH
C IIOCTOSIHHOM II0 MOJYJIKO CKOPOCTBIO. YTJIOBAass CKOPOCTb, JIMHEWHAsA CKOPOCTH.
[Tepuon u wactora obOpanienus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHHuuecKrue yCTpOMCTBAa M NPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JBIKEHUE CHAPSA0B, LIEITHBIE U PEMEHHBIE NIEPEIayu.

Jlemoncmpayuu

Mopenb cucTteMbl OTCUYETA, WIUTIOCTpAIUsl KUHEMATHUYECKUX XapaKTEPUCTHK
JBU>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGntonenue aBuxkeHusi Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUsI.

Hanpasnenue ckopocTu pu ABUKEHHUH MO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue HEpaBHOMEPHOTO JIBMXKEHHS C LENbIO ONPEJEICHUs] MTHOBEHHON
CKOpOCTH.

HccnenoBaHue COOTHOLIEHHS MEXJy HYTSAMH, NPONJACHHBIMH TEJIOM 32
MOCJIEIOBATEIbHBIE PABHBIE IPOMEKYTKA BPEMEHM IPU PABHOYCKOPEHHOM
JBWKEHUU C HAYaIbHON CKOPOCTBIO, PABHOU HYJIIO.

W3ydeHne IBUKEHUS LIapUKa B BA3KOU JKUIKOCTH.

N3yueHue aBuxKEHUs Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipyauun  otHocutenbHOCTH  [amunes. IlepBeii  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3uiuu cuil. Bropoi 3akon HeroToHa
JUISl MaT€pUAIbHOM TOUKHU. TpeTuit 3akoH HproToOHa U1l MaTepUanbHbIX TOYEK.

3akon BcemupHoro Tarorenus. Cuia Tskectn. IlepBas kocMmuueckas
CKOpOCTBb.



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

Tpenue. Bunsl Tpenus (mokosi, cKkoibxeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXEHUs U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTymarensHOE U BpalaTeaIbHOE IBIKEHHE a0COIOTHO TBEPIOTO Tea.

MoOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamleHus. [lnedo cumbl. YcioBus
paBHOBECHS TBEPIOTO TEIIA.

TexHnueckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOIIIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBNeHHE UHEPLIUU.

CpaBHeHUE Macc B3aUMOAECHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

Crnoxxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopMaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHEHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUS TBEPAOTO Tela. Bubl paBHOBECHS.

Vyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3ydenue aBukeHust Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccnegoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIiuH.

UccnenoBanue ycinoBHil paBHOBECUS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpaLCHUS.

Tema 3. 3akonvl coxpanenusn é mexanuke

Nmnynbc MartepualibHOM TOYKM (Te€na), CUCTEMbl MATEPHUAbHBIX TOYEK.
NmMmnynbe cuiibl 1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPaHEHUs HMIYJIbCa.
PeakTuBHOE NBUXKEHUE.

PabGora criibl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuaibHOW TOYku. Teopema 00 H3MEHEHUU
KUHETHYECKOW SHEPTHMU.

[TorenunanbHas SHEprusl. [TorennuanbHas DHEprus YIIPYTO
nedhopMUpPOBaHHOM NPYKUHBL. [loTeHIIMaIbHAS SHEPTHS TeJla BOJIM3H MOBEPXHOCTHU
3emiu.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTECHIMAIBHBIX CHJI C U©3MEHEHUEM MEXaHUYECKOM SHEPTUH CUCTEMBI Tel. 3aKOH
COXpaHEHHSI MEXaHUYECKON IHEPIUMN.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.
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TexHnueckne yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOLOMET, KOMED,
NPYKUHHBIN MUCTOJIET, IBHKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexo moTeHIMATBHON YHEPTUN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3ydenune abCONIOTHO HEYNPYroro yjapa C MOMOIINbI JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHMUYECKOW HHEPTUu
TE€Ja Ha PUMEPE PACTSIKEHUS] PE3UHOBOTO KTy Ta.

Pa3znes 3. MousiekyasipHas pu3uKka 4 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U UX OMNBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBHXKEHHUS U
B3aHMOJICMCTBUSL YaCTUL[ BEIIECTBA. MoJaenu CTPOEHUSA Ta30B, XUJIKOCTEU H
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TermioBoe paBHoBecue. Temmeparypa u €€ usmepenue. lllkana temmneparyp
Llenbcus.

Mopens  upeanpHOoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOPHHM HJACaIbHOrO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpeaHENd KWHETHMYECKOM BSHEPruy TEIUIOBOTO JBWXKEHMA dvacTull rasza. [llkana
temneparyp KensBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lamproHa. M30mponeccsl B UACaATbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHHe H30MPOLECCOB: H30TEpMa, H30XO0pa,
uzobapa.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Llemoncmpayuu

OnbITHI, JOKAa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BEIIeCTBa, GoTorpaduu
MOJIEKYJI OPraHUYECKUX COECTUHEHUI.

OnbIThl 10 1P PY3UN KUAKOCTEN U ra3oB.

Monens OpOyHOBCKOTO ABUKEHHUS.

Mogaens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYIIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Mopens, HIUTFOCTpUpYOLIas MPUPOAY JABICHHUS ra3a Ha CTEHKU COCYya.
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OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UICAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne mMaccbl BO3ayXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUM
00BEMa KOMHATHI, TaBJICHUS U TEMIIEPATypPhl BO3/IyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucreMa. BHYTpeHHSAsS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIoco0bI e€ n3MeHeHus. KonudecTBo TeroTel U paboTa. BHyTpeHHSs s
SHEpPrusi  OJHOATOMHOTO  HWJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIUS, U3IydYeHUE. Y JeJIbHas TEIJIOEMKOCTh BEIIECTBA.
KonunuecTBo TemnoTsl npu Tenionepeaaye.

[Tonsitue 00 aamabatHoM mporiecce. l[lepBwIid 3aKOH TEPMOJAMHAMUKH.
[IpumeneHnre mepBOro 3aKOHAa TEPMOJMHAMHUKHU K H3ompoieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

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

TerutoBele  mamuHbl.  [IpuHOWNBI ~ JEWCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanusi HEpruM B TEIUIOBBHIX MammmHaX. Koadduiment mnome3Horo
nericTBusl TeruioBord MamuHbl. [lukn KapHo u ero kodpduumeHT mosie3HOro
JNEeUCTBUS. DKOJIOTHYECKHUE MPOOIEMbI TEIII0IHEPTETUKH.

TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CTOpaHus, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

WN3meHenue BHYTpeHHEH HSHEPrud Tela IMPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OYyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3Jyxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMIiepaTypsl) Tea Ipu TeIlonepeaaye.

OmnbIT 0 aabaTHOMY PACIIUPEHUIO BO31yXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSI BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii axcnepumenm, nabopamopusie pabomul

N3mepenue yaenpHOM TENI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn geuyecmea. Dazosvie nepexoovl

[Tapoobpa3oBanue u koHaeHcamus. Vcmapenne u kurenue. AOCOTOTHAS U
OTHOCHUTEJIbHAA BIIAXKHOCTh BO3ayxa. HacelmeHHbI map. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHHSI OT JaBJICHUS.



Tépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaimioB. Kuakue kpucraiisl. CoBpeMmeHHblE Marepuaiibl. [lnmaBienue u
KpUCTaJIM3aIus. Y aeiabHas TerioTa miasienus. Cyonumanus.

YpaBHeHuUE TEMIOBOTO OanaHca.

TexHnueckne yCTpPOWCTBA W IPAKTUYECKOE IPUMEHEHHE. TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MAaTEpUaJOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACBHIILICHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM JIaBJIEHUMU.

CniocoObl U3MEpEeHUs BIIaKHOCTH.

Habnronenue HarpeBaHus U MIaBJICHUS KPUCTAUIMUECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenre OTHOCUTENBHOU BIAXKHOCTH BO3/1yXa.

Pa3znea 4. JaekTpoanHaMmuka

Tema 1. dnekmpocmamuxa

DJeKTpu3anus Tei. DIEKTPUUECKU 3apa. /[Ba BU1a 3JIEKTPUYECKUX 3apsI0B.
[IpoBOgHWKHN,  OUAJAEKTPUKA UM TOJYNPOBOJHUKU. 3aKOH  COXpaHEHUS
AJIEKTPUUYECKOTO 3apsijia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil 3aekTpuuecKuit 3aps.
Onektpuueckoe mnone. Hanpsok€HHOCTh  AnekTpuueckoro mnodsa.  [IpuHiun
CyNEPHO3ULINM BJEKTPUUECKUX MOJeH. JIMHUM HanpsHKEHHOCTH SJIEKTPUYECKOTO
OJISL.

Paborta cun anexrpocratudeckoro nois. [lorennuan. Pa3HocTh NOTEHIIMATIOB.
[IpoBOOHUKN M HAMDJIEKTPUKH B DJIEKTPOCTATUYECKOM Ioje. JluanmeKkTpudeckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTb. KoHaeHncarop. DIeKTpoEMKOCTh IIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHu4yeckrue yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: DJIEKTPOCKOI,
DIIEKTPOMETpP, dDJIEKTPOCTaTHUECKass 3alluTa, 3a3€MJICHHE JJIEKTPOIpPHUOOpOB,
KOHJIEHCATOp, KONMUPOBAJIbHBIN annapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLININ IEUCTBUSA dIEKTPOMETPA.

B3anmoneiicTBrE HA3IEKTPU30BAHHBIX TET.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEl.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.
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JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTbh DJIEKTPOEMKOCTH IIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXAY HUMU U IUJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJEHCAaTOopa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MepeHune 3meKTpOoEMKOCTH KOHIEHCATOPA.

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

DIJIEKTPUYECKU TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon Oma 1715 yyacTka Lernu.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaLICIbHOE, CMEIIAHHOE COCIMHEHUE TPOBOJHUKOB.

PabGora osnektpuueckoro Toka. 3akoH JDxoyns—Jlennma. MoHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYILIAasi CUJia U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3axon Oma 15 OHOM (3aMKHYTOM) 3JieKTpuyeckoi 1enu. Kopotkoe 3aMmbIkaHue.

DJIEKTPOHHAs  MOPOBOAMMOCTH  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COIPOTHUBIICHUS METAIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHHKHY. CobOcTBeHHas u pUMecCHast IPOBOJANMOCTh
noJynpoBogHUKOB. CBocTBa p—n-niepexoaa. [lomynpoBoHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKHT TOK B  pacTBOpax M  paciuiaBax  AJIEKTPOJIUTOB.
DIIEKTPOIUTUYECKAS TUCCOLUALIMS. DIEKTPOIIU3.

DJIEKTpUUECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckne YCTpPOWCTBA W TPAKTUUYECKOE TMPUMEHEHHUE: aMIIEpPMETD,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIHHBIC TTPHUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIH JTHO/,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTTPOBOJHUKOBBIN U0/, TaTbBAHUKA.

Jlemoncmpayuu

N3MepeHue CUIibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX HPOBOAHUKOB OT JJIMHBI,
IJIOIIAV TTONIEPEYHOr0 CEUYCHUSI U MaTeprala.

CmenianHoOE COeIMHEHNE MPOBOJHUKOB.

[Ipsimoe wu3MepeHue dIEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMbIKaHHe
raJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U TpOBOAMMOCTh BO3/1yXa.
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OnHOCTOPOHHSIS NPOBOAMMOCTD THOAA.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbomul

N3ydeHne cMenaHHOIO COEIMHEHUS! PE3UCTOPOB.

N3MmepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
CONIPOTHUBIICHUS.

HalGnronenue snekrposnmsa.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBisercs ¢
y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MaTEeMaTUKH,
OHMOJI0THH, XUMHH, TeoTpadyu U TEXHOJIOTHH.

Meocnpeomemnvle nonsamusi, CBSI3aHHbIE C HU3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SIKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIus,
napabosna, runepbosia, ux rpaguKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X IPOECKLIUH HA OCH KOOPJAWHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABIKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEIUIO0OOMEH KUBBIX OPraHU3MOB (BUIbI TEIJIONEpEIayH, TEIIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHASI MACCa, TEMJIOBBIE CBOMCTBA TBEPABIX TEJI, ’KUJKOCTEN U Ta30B,
JJEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJJEKTPOJUTHUYECKas  JUCCOLMALNS,
rajabBaHHKA.

l'eoepaghus: B1aXXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JBH)XEHUN C HCIOJIB30BAHHEM MEXaHWU3MOB,
y4€T TpEeHUs B TEXHHUKE, MOJIIMIHUKMA, HCIOJb30BAaHUE 3aKOHA COXpPAHEHUs
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET W JIpyTHe€), ABUraTEIb BHYTPEHHETO
CropaHus, napoBas TypOuHa, ObITOBOM XOJOAUIbHUK, KOHAULIUOHEP, TEXHOJIOTUU
MOJIyYEHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIIbHbBIC puOOPBHI,
3JIEKTPOOCBETUTENBbHBIE PUOOPHI, TaJIbBAHUKA.

11 KJIACC

Pa3znen 4. jeKTpoAMHAMMKA
Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUA
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[TocTostnabIe MarHuThL. B3anmoaencTBre MOCTOSHHBIX MATHUTOB. MarHutHoe
niosie. Bektop MmarauTHOM MHAYKIUU. [IpyHIKMN Cyneprio3sulini MarHUTHBIX MOJIEH.
JluHnn MarHUTHOW WHAYyKIMW. KapTWHa JWMHWKA MarHATHOW WHIYKIUU TOJIA
MOCTOSIHHBIX MAarHUTOB.

MarnutHoe 1OJie TPOBOJAHMKA C TOKOM. KapTwHa JHHUN WHIYKIUA
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO IPOBOJHHUKA U 3aMKHYTOI'O KOJIBLIEBOI'O
MIPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBre NpoBOJHUKOB C
TOKOM.

Cua Amnepa, e€ MOAYJb U HalpaBJICHUE.

Cuna Jlopeniia, €€ MOy/Ib U HampaBiieHUE. J[BUKEHUE 3apsKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiiel Jlopenia.

SIBiieHUE QJIEKTPOMAarHUTHOW MHAYKUMH. IlOTOK BekTOpa MAarHUTHOM
WHIYKIWAHA. OJIEKTPOABIXKYILAS CHJIA HWHAYKUAH. 3aKOH 3JIEKTPOMAarHUTHOU
nnaykuuu dapanest.

BuxpeBoe nsnektpuueckoe Tmosie. OIEKTPOJBHXKYILNAs CUla HHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEILHO B OJJHOPOAHOM MAarHUTHOM I10JI€.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS  CHUJA
CaMOUHIYKIIUU.

DHeprust MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, 3JEKTPOMATHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YaCTHL, UHIYKIMOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOTO ITyYKa MArHUTHBIM TIOJIEM.

JIvHUM MHIYKIMHA MAarHUTHOTO TTOJISL.

B3aumogeiicTBre I1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cunel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBlIeHME ANEKTPOMArHUTHON UHIYKIIUU.

[IpaBuo Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBUKYILIEH CHIJIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKH C TOKOM.

Hccnenosanue nercTBrs IOCTOSHHOIO MArHUTA HA PaMKY C TOKOM.
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HCCJ’ICI{OB&HI/IG SABJICHHSA BHGKTPOMaFHHTHOﬁ HHAYKIHH.

Pasnen 5. KosieOanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMmMHblE KO1eOAHUA

Konebarenbnast  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJIEOAHUS.
INapmonnueckue konedanus. Ilepuox, yactora, amrmumryga v (aza KoseOaHUM.
[IpyXuHHBIA MasTHUK. MareMaTUYEeCKUN MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
kosne0anuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KoJieOaHUS B
UJCATBHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYeCKUMU U
ANIEKTPOMATrHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcoOXpaHEHUs
SHEPIUHU B UJICAJTLHOM KO0JIE0AaTEIbHOM KOHTYPE.

[IpencraBienue o 3aTyxarolux KojebOaHuax. BpIHy X /IeHHbIE MEXaHUYECKHE
kosiebanus. Pezonanc. BeIHy Xk A€HHbBIE 3JIEKTPOMarHUTHbBIE KOJIEOaHMsL.

[Tepemennsbiii  TOK. CUHYCOWJAJIBbHBI MEPEMEHHBIM TOK. MOIIHOCTH
NIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JECUCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSHKEHUS.

Tpancopmarop. [IpousBoacTBo, mepeaada u MOTpeOICHUE SIEKTPUICCKON
SHEPruu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHEprun. KynbTypa
VICIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4yeckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKHAN
3BOHOK, T'€HEPATOP MEPEMEHHOTO TOKA, JUHUHN dJIEKTpOIIepeay.

Jlemoncmpayuu

UccnegoBanue napameTpoB KoJjeOaTeNbHOM CUCTEMbI (MPYKUHHBIA WX
MaTE€MaTUYECKU MASITHHK).

Habnronenue 3aryxaromumx KojieOaHuil.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHU.

HaGnronenue pesonanca.

CB0OOAHBIE ANEKTPOMATrHUTHBIE KOJIEOAHUSI.

OcuumiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HANPsDKEHUS! OT BPEMEHU) IS
3JIEKTPOMATrHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu MOCHENOBATENBHOM COEIMHEHMM PE3UCTOpA, KATyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY NEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

HccnegoBanue 3aBUCMMOCTH NEPHOJA MaJbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U Macchl Ipy3a.

Hccnenoanne nepeMeHHOr0 TOKA B LIETIH U3 MOCIIEIOBATENIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTYILKH U PE3UCTOpa.
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Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Ckopoctb
pacrnpocTpaHeHuss W JJuMHA BOJIHBL [lomepedHble W TPOJOJIBHBIE  BOJIHBI.
WNurepdepenuus u AU pakuus MEXaHUIECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauust BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoOCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHHE, MOJsApU3alus, AuppaKuus,
uHTepdepenus. CKOpocTh 31EKTPOMArHUTHBIX BOJIH.

[[Tkaya 31€KTPOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUA. Pagnookaus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEBI.

TexHuyeckue yCTPOWCTBA M IIPAKTMYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
VHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTUKAa B TEXHUKE W MEAULHUHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

OO0paszoBaHue U pacpOCTPAHEHHUE MMONEPEUHBIX U MPOJOIbHBIX BOJIH.

KoneOmromnieecs Teiao kak HICTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U MpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepentinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnronenue cBsi3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJON U
YaCTOTOM KOJIeOaHMIA.

Hccnenoanme CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPEJIOMIIEHUE,
noJyispu3anus, 1udpakius, HHTepepeHns.

Tema 3. Onmuxa

l'eomerpuueckas onruka. I[IpsAMonMHENWHOE pPacHpOCTpaHEHUE CBETa B
OHOPOJHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKoHbI oTpaxkeHus cBeta. [locTpoeHue n3zoOpaxeHuit B
IJIOCKOM 3€pKaje.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yrojl MOJHOIO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CioxHbIN coctaB Oenoro cseta. Ler.

Cobuparomiye u paccemBarolye JuH3bl. ToHKas InH3a. DOKYCHOE pacCTOsTHUE
U OINTHYECKas cujia TOHKOW JHH3BL [locTpoeHne n3obpaxeHuit B coOuparomux u
pacceuBaroMX JUH3aX. @opmysia TOHKOMN JUH3bI. Y BEIUYEHUE, 1aBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.
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BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKHU.
VYcaoBuss HabOmOEHUS MaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTHUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. JudpakiuoHHas pem€rka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TAJE€HUH MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE IPUMEHEHHUE: OYKH, JIyIa,
doToamnmapat, TPOSKIIMOHHBINA ammapaT, MHKPOCKOIN, TEJIEeCKOI, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsaMonuHEHOE pacIpOCTPAHEHUE, OTPAKECHHE U TPEJIOMIICHHE CBETa.
OnTtuyeckue npudOpHI.

[TomHOE BHYyTpeHHEE oTpaxkeHue. Mozens CBETOBOA.

UccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.

Mopenu MUKpocKomna, TEJIECKOIa.

Habnronenue untepdepeHiu cpera.

Ha6nronenue nudpaxium ceera.

Habmronenune nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue cnekTpa ¢ MOMOIIBIO AUGPAKITUOHHON PEIIETKY.

Habnronenue nonsipuzanuu cBeta.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue nokasaress NpeioMIIEHUs CTEKIIA.

HccnenoBanue CBONCTB H300payKEHUH B JTUH3AX.

Habnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHON TEOPUH OTHOCHTEJIbHOCTH

['paHu1bl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [[oCcTyaTsl cienuanbHON
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETAa B BAaKyyME,
MPUHIUI OTHOCUTEIBLHOCTU DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH U COKpaLICHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBsI3p MacChl C JHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pasznes 7. KBanToBasi pusuka
Tema 1. Inemenmot K6anmoeoit OnNMuKU
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®ortonsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €r0 YACTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.
OtkpsiTue u uccnenoBanue porodddexra. Onbithl A. I'. CTosieToBa. 3aKOHBI

dotoadpdexra. YpaBuenue DiHmTeitHA 11 poTodpdexra. «KpacHas rpaHunar
dboToaddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE JICUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUECKOE MpUMEHEHHue: (HOTOIIEMEHT,
doTomaTuuk, coaHeuHas 6arapesi, CBeTOAHO/I.

Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanuie 3akoHOB BHEIIHET0 (poTodpdekTa.

Cseroauon.

Conneunas Gatapest.

Tema 2. Cmpoenue amoma

Mogpens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHUIO 0 -HaCTHIL.
[Lmanerapnas moxaens aroma. Iloctynmatel bopa. M3nydenue wm mormonieHue
(GOTOHOB TpU TEepexoie aroMa C OAHOTO YPOBHS JHEPTHMHM HA JApyro. Buabl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aToMa BOJIOPO/IA.

BonHoBreie cBoricTBa yactuil. Bosnbl ne bpoiis. KopnyckynsspHO-BOJITHOBOM
Ty aJIu3M.

CnoHTaHHOE M BBIHYKJICHHOE U3JIyUYCHHE.

TexHu4yeckre yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenve JIMHBI BOJIHBI Ja3epa.

Habumoienue inHeRvaThIX CIIEKTPOB U3IIYYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CJO0XKHOCTh CTPOCHUS sAnpa. OTKpbITHE
paanoaktTuBHOCTH. OnbITH Pe3epdop/a 1o onpeieseHuIo cocTaBa pauoakTUBHOTO
u3nydenus.  CpoiictBa  anbda-, Oera-, ramMma-uzinydeHus.  BiusHue
PaJMOAKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE  TIpoTOHA W HedWTpoHa. HykioHHas  moxens  sjapa
I'eiizen6epra—Banenko. 3apsaya sapa. MaccoBoe uucio sjpa. M30Torbl.
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Anbda-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIN Oerta-pacman. [amma-
U3JIy4eHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext macchl sapa.

SAnepnsie peakuun. /lenenue u CUHTE3 AIEp.

Anepnsnii peaktop. Tepmosinepublii cuHTe3. [IpoGiaeMbl W IEPCIIEKTHUBHI
AJIEPHON PHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

Mertobl HAOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHble B3auMOoecTBH. EQMHCTBO (pr3nueckoi KapTUHBI MHpA.

TexHu4yeckue yCcTpoMCTBAa U IPAKTHUYECKOE IIPUMEHEHHUE: T03UMETP, Kamepa
Buiibcona, simepHblit peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CU€TunK MOHU3HUPYIOIMX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTull (110 roTOBBIM (hoTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKkinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qus, sSpKUe 3BE3MBI, IUIAHETHI, UX BUAUMOE
JIBUYKCHUE.

ConHeuHas cuctema.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/71bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajIbHbIA Kiacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM IOCIENOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW MOCIENOBATEIBLHOCTA. BHYTpEeHHEE CTpoeHue
3B&3/1. COBpEeMEHHBIE MPECTABICHUSI O MPOUCXOKIAECHUU U 3BoJoIMU ColHIa U
3BE3/1. DTanbl )KU3HU 3BE3.

Muieunsiii I[Tyte — Hama I'anmaktuka. [lonmoxkenune u aBwxkeHue CoiHIA B
lNanaktuke. Tunsl ranaktuk. PaguoranakTuku u xBasapsl. YEpHBIE OBIPBI B sSapax
TaJaKTHUK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa06ma. Pazberanve rajgakTHK.
Teopus bonbiioro B3peiBa. PETMKTOBOE M3IydEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnblie npo0sieMbl aCTPOHOMUHU.

Vyenuueckue nabnrooenus

Habmronenuss HeBOOpYXEHHBIM TJIa30M C HMCIOJB30BAHHEM KOMITBIOTEPHBIX
MPUJIOKECHUH ISl OTIpe/IeNIeHUs] TI0JIOKEHUsSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s CeBEPHOIr0 MOTYIIAPHS U APKUE 3BE3BI.
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HaGnronenus B Teneckon Jlynsl, mnanet, Mieunoro Ilytu.

O6o0maoee MOBTOPEHUE

Ponp Qusukn u acTpoHOMHUHM B IKOHOMHUYECKOM, TEXHOJOTHMYECKOH,
COLIMAJIBHOM M 3TUYECKOH cepax NeATebHOCTH YEI0BEKA, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAyYHOW KapTUHE MUPA, POJib (PU3UIECKON TeOpuun
B OpMUPOBAHUY MTPEACTABICHHMN O PU3NUECKON KapTHHE MUPA, MECTO (PU3NUECKON
KapTUHbI MHUpa B O0HIEM psAy COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX
MPEJCTABICHUN O MPUPOJIE.

MexnpeaMeTHble CBSA3H

N3yyenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyliecTBisieTcs C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHMOJI0TUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runoresa, (Qumueckas BEIMUMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIEPUMEHT, MOJICIIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX IPOEKIMM HAa OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
OPOU3BOJHBIE 3JIEMEHTApPHBIX (QYHKIUH, MNpPU3HAKK TOJ00US TPEYroJbHUKOB,
orpe/ieeHre MIONIAIN IIIOCKUX PUryp u 00bEMa Tell.

buonocusa: »nekTpuueckue SBICHUS B JKMBOM Mpupoje, KoseOaTeabHbIe
JNBWKECHUS B )KMBOM IPUPOJIE, ONITUYECKUE SBJIEHUS B )KUBOW NPUPOAE, NCUCTBHE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAITIMYECKAsI CTPYKTypa TBEPABIX
TeJ, MEXaHU3MbI 00Pa30BaHUS KPUCTAITMYECKOMN PEIIETKH, CIEKTPAIbHBINA aHAIN3.

l'eocpaghus:  marHuTHBIE TOMIOCA 3€MJIM, 3aJIeKU MArHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSICCHUM.

Texnonocua: JIAHUM DJIEKTPONIEPENad, TIE€HEpaTOp NEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLUOHHAS II€4Yb, pajap, PaJuONpUEMHHK, TEJIEBHU30P,
anteHHa, tenedoH, CBU-meub, NMpOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJIHEeYHas OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMsA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue ydeOHOro mpeamera «®Du3nMka» Ha YPOBHE CpPEIHEro OOIIEro
obOpazoBaHus (0a30BBIM YpPOBEHb) JOJKHO OOECICUHUTH JOCTHKECHHE CIICIYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI
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JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS yueOHOro mpeamera «Du3nkay JOHKHBI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaloIIUXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WULMEN JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIHUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA U OMbBITA JEATEIBHOCTH B IMPOIECCE pEAM3alUh OCHOBHBIX HANpPABICHUMN
BOCIUTATEJIbHOM JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaaHCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3HUITMH 00yYAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHHCTHUECKHX U
J€MOKPATUYECKHUX [IEHHOCTE;

FOTOBHOCTh BECTH COBMECTHYIO JCSATEIIBHOCTh B MHTEpPECAX TPaXJAHCKOIO
001IecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHU B 00pa30BaTeIbHON OpraHU3allnu;

YMEHHUE B3aUMOJECHUCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUYCHUEM;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH POCCHICKON IpaXk1aHCKOM HACHTUIHOCTH, TATPHOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUHCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATH OCO3HAHHBIC pEIICHUS,
OPHUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
NESTEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKIIFOYasl 3CTETUKY HAY4YHOT'O TBOPYECTBA,
npucyiero Gu3ndeckoi Hayke;

5) Tpy10BOr0 BOCIMTAHMS:

UHTEpPEC K pa3inuuHbIM cdepaM MpoPeCcCUOHATBHOU JEATEIbHOCTH, B TOM
YHUCJI€ CBS3aHHBIM C (PM3UKOM M TEXHUKOW, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3UKHN Ha TPOTSXKEHUU BCEH JKU3HU;

6) 3K0J10rH4eCKOro BOCIMTAHMS

c(OPMHUPOBAHHOCTh DKOJIOTHUECKOW KYJIbTYPhI, OCO3HaHUE TJI00aTBHOTO
XapakTepa SKOJOTHYECKUX MPoOIIieM;
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IJIAHUPOBAHUE U OCYIIECTBIICHUE JICMCTBUU B OKPYKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

pacuIMpeHre OMbITa JEATEIBHOCTH JKOJOTMYECKONW HampaBIEHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAaHUM 10 QU3HUKE;

7) UEHHOCTH HAYYHOI'O IIO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI (U3UUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAay4YyHOU JeSITeJIbHOCTH, TOTOBHOCTh B MpOIIECCE
U3y4deHUs] (PUBUKHU OCYIIECTBISITh MPOCKTHYIO M UCCIIEOBATEIIBCKYIO IESITEIEHOCTh
WHJMBUAYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Bba3oBble Jiornyeckue AeiicTBUA:
CaMOCTOSITENIbHO  (OpMyNIHpOBaTh W aKTyaJU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeAEATh LENU JEATENbHOCTH, 3a/aBaTh IapaMeTpbl M KPUTEPUU HX
TOCTHKCHHS,
BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHUBOpPEYHsI B paccMaTpUBAaEMBbIX
(bU3HYECKUX SBJICHUSIX;
pa3palarbiBaTh IUIaH pEIICHUsS MPOOJIEMbl C YYETOM aHaIM3a HMMEIOLIUXCS
MaTepualbHbIX U HEMATEpUaIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHBBI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN ACSITEIBHOCTH;
KOOPAMHHUPOBATH U BBIMOJIHATH paObOTy B YCIOBUSIX PEAIbLHOT0, BUPTYaJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMO/IEUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBble uccienoBarenbcKne 1eiiCTBUSA:
BJIa/IeTh HAy4YHOH TEPMHHOJIOTHEH, KIIOUYEBHIMU MOHSATHSAMH W METOJaMU
dbu3nuecKkoi HayKu;
BJIa/IeTh HaBbIKaMHU y4eOHO-UCCIIEI0BATEIBCKON U MPOEKTHON AESITENIbHOCTH
B 00s1acT (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peuieHus 3aj1ay (PU3MYECKOro COoJepKaHUs, TPUMEHEHUIO Pa3IMYHBIX
METOJIOB ITO3HAHUS;
BJaJE€Th BHUJAMU JIEATEIBHOCTU 110 TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALINY, MPEOOPAa30BAHUIO U MPUMEHEHHIO B pPa3IMYHbIX Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE ITPU CO3/aHUH YUEOHBIX MPOEKTOB B 001aCTH (PU3UKH;
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BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATHh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pellIeHUs], HAaXOAUTh apTyMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOMX
YTBEP)KJICHUM, 3a]1aBaTh MapaMeTPhbl U KPUTCPUHU PEIICHHUS,

aHAMM3UPOBAaTh TIOJIYYCHHBIC B XOJ€ PEIICHWS 3aJadyd  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOPMYJIHMpPOBaTh COOCTBEHHBIC 3aJladyd B 00pa3oBaTelIbHOMN
JESATETHLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HUKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBINA OIIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (u3MKe B MPAKTUYECKYIO 00JaCTh
KU3ZHENIEATEbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 00JIacTeH;

BEIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHATBHBIC TTOAXOBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOIMYCKAIOIINE ATbTEPHATUBHBIE PEIICHNUS.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMU MOJy4YeHUs] HHPOpMaluK (U3MUECKOTO COIEPKAHUS U3
WUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSATEIBLHO OCYIIECTBIATh IIOWCK, aHaJM3,
CUCTEMATH3ANMI0 W WHTEPIPETAni0 WH(OpPMAIMU pa3IWYHBIX BUIAOB U (GopM
IIPE/ICTaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

UCIIOJIB30BaTh  CpEJACTBa WH(MOPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a/1a4 ¢ COOMI0ICHUEM TPEOOBAHUI YPrOHOMUKH, TEXHUKH 0€30TIaCHOCTH, TUTUEHBI,
pecypcocOepekeHrs, MPAaBOBBIX U ATUYECKUX HOPM, HOPM HH(OPMAIMOHHOM
0E€30I1aCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOr0 COAEpKaHUA B Pa3IUYHBIX (opMarax c
y49€éTOM Ha3HAYCHUST HHPOPMAIIUU | TIEICBOW ayIUTOPHH, BEIOMpAst ONITUMAIIEHYIO
dbopMy TIpeCTaBIICHUS U BU3yaJIU3aIUH.

KoMMyHUKAaTHBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

OCYIIECTBIISAITH OOIICHNE HA YpOKaxX (DU3UKHU M BO BHEYPOUHOH 1€ATEIbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHUTyallMii H  CMsTr4aTh
KOH()JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOIO TOYKY 3PEHHS C HMCIIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB;

IIOHUMATh W HCIOJIb30BAaTh NPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAIBHOU
paboTHI;

BbIOMpaTh TEMATHKY W METOJIbl COBMECTHBIX IEHCTBHM € y4éToM OOLIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJJIEKTUBA;
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OPUHUMAaTh [EJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBaTb U
KOOPAMHUPOBATh JIEHCTBUSA O €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacupenensiath pojad € Y4ETOM MHEHMH YYaCTHMKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOU padoThI;

OLIEHHMBATh Ka4€CTBO CBOETO BKJIaJa U KaXJI0r0 YYaCTHHKA KOMaH/Ibl B OOIINA
pe3yJsbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLICHUBAaTh HJIEU C T[O3UIHMH HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJICHWE B Pa3IMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYIIECTBISATh MO3HABATEIBHYIO ACSITEIBHOCTh B 00JACTH
GU3MKK W aCTPOHOMHUH, BBISIBIISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSTEIIbHO COCTABJISATh IUIAH PEIICHUS PAcUYETHBIX W Ka4eCTBEHHBIX
3a/1a4, TUTaH BBITIOTHEHUS MPAKTUYECKONW pabOThHI ¢ yYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUMH;

JaBaTh OIICHKY HOBBIM CHTYAIIUsIM;

pacmMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTH 32 PEIICHUE;

OILICHUBATh TPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IJPYAUIMU B 0O0JacCTH
(U3HUKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJILHBII HHTEJJIEKT:

J1aBaTh OIEHKY HOBBIM CHUTYyallUsiM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJCTh HABBIKAMHM  IIO3HABATEIBbHON  pedyIieKCHMH  KaK  OCO3HAHMS
COBEPIIIAEMBIX JICUCTBUH ¥ MBICIUTEIBHBIX IMPOIECCOB, WX PE3YJIbTaTOB U
OCHOBaHUII;

UCIOJIb30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYallluH, BbIOOpa BEPHOTO
peIICHMUS;

YMETh OIICHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATHh PEMICHUS TIO WX
CHUKEHHUIO;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrHUX TMPU aHAlM3€ pe3yIbTaToB
NEeSITEeNbHOCTH;

PUHUMATh Ce0sl, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;
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NpUHUMATh MOTHUBBI W apryMEHTBhl JPYrHUX TIPU aHalM3e pe3yJbTaToB
NEeSTENbHOCTH;

NPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporiecce mocTmkeHN TMYHOCTHBIX PE3YJITATOB OCBOCHHUS IMTPOTPAMMBI 110
busnke g ypoOBHS cpeaHero oOmero o0pa3oBaHHS Yy  00y4aromuxcs
COBEPILIEHCTBYETCS AMOIIMOHAIIbHBIN UHTEJUIEKT, IpeanoaararoImii
c(hOpMUPOBAHHOCT:

CaMOCO3HaAHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOITMOHAIEHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAINH, BKIIOYAIOIICH CTPEMJICHUE K JTOCTHKCHUIO 1ETH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MO>KHOCTECH;

AMITIATUH, BKIIOYAOIIECH CITOCOOHOCTh MTOHUMATh AMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €0 TPU OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peIiaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konity o0yuenus B 10 kjacce nmpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpaxX poJib U MecTo (U3UKU B (HOPMHpPOBaAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTHIBATh TPAHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEICH:
MaTepuaibHas TOUKa, MHEpIUaJIbHAs CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJO,
UJCAIBHBIN Ia3, MOJIEIU CTPOCHMS Ia30B, KUIAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3apsij] NPy PelIeHUH PU3NYECKUX 3a]1ay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKOM TEOPUM CTPOCHHS BEIIECTBA U
IEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOIMHENHOE JBUKEHUE,
CcBOOOJHOE MAaJCHUE TEJI, IBUKEHUE MO OKPYKHOCTH, MHEPLMS, B3aUMOAECUCTBHE
Ten, nud@ys3usi, OpOYHOBCKOE IBUKEHUE, CTPOEHUE KUAKOCTEH M TBEPIBIX TEI,
U3MEHEHHE O0BbEMA TeN MpU HarpeBaHUM (OXJaXKIECHHUH), TEIUIOBOE PaBHOBECHE,
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UCIIapEHHUE, KOHJEHCALMS, IUJIABJIICHUE, KPUCTAILIM3alUs, KUIIEHUE, BIIAKHOCTb
BO3/lyXa, MOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HAarpeBaHWHM B 3aKPBITOM COCYJE,
CBSI3b MEXY MapaMeTpaMH COCTOSIHUA Tra3a B M30MPOIECCAX, DJIEKTPU3ALMS TE,
B3aUMOJCHUCTBUE 3apsI0B;

OMHCHIBATh MEXAHWYECKOE JBIKCHHE, MCIOIb3ys (PU3NYECKHE BEIMYMHBIL:
KOOpAWHATa, NyTh, MNEPEMEUIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
MMITYJIbC Te€Jla, KWUHETUYECKas dHEPTUsi, MOTCHIMAJIbHAs SHEPTUs, MEXaHUYecKas
paboTa, MexaHWYecKass MOIIHOCTb; IPU ONUCAHUM MPABUIBLHO TPAKTOBAThH
(bu3HYeCKUil CMBICT HCIOJB3YEMbIX BEIMYMH, WX O0O3HAUCHUS W CIWHMIIBI,
HAXOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BEIMYHUHY C JIPYTUMU
BEJINYMHAMU;

ONKMCHIBATh HM3YUYCHHBIC TEIJIOBHIE CBOWCTBA TEJN M TEIUIOBBIE SIBJICHUS,
UCTIONB3Yyd (DU3WYECKUE BEJIMYMHBL: JaBJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KHUHETUYECKAsl HEPrus XaOTUYECKOrO JBHXKEHUS MOJICKYJ, CPEIHEKBapaTUYHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSA JHEprus, pabora rasa,
KO3 (PUIIMEHT TMOJEe3HOTO JEWCTBUS TEIUIOBOTO JBUTATENs; MpPU ONUCAHUU
NpPaBWIbHO TpPaKTOBaTh (DU3UYECKUI CMBICT HCHOJb3yEMbIX BEJIMYMH, HX
0003HAaUEHUS W EAWHUIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(pU3MUECKyI0 BEIIMYMHY C APYTUMH BEJIMYNHAM;

ONUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (DU3NUECKUE BEIUUYUHBI: DJICKTPUUYCCKUM 3apsij,
3JIEKTPUYECKOE T0JIE, HANPSKEHHOCTD IMOJI1, TOTEHIMAN, PA3HOCTh MOTEHIUAJIOB;
OpU ONUCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUI CMBICT HCIOIb3yEeMbIX
BEIUYMH, MX OOO3HAUYCHUS M EIUHUIIBI; YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIUYHUHY C APYTUMH BEIMUUHAMY;

aHaJIU3UPOBaTh (YU3UYECKUE TMPOLIECChl U SBICHUS, HUCIOIB3Ys (PU3MUYECKUE
3aKOHBI U MIPUHIIMUIIBL: 3aKOH BceMHupHOTro Tsarotenus, I, II u 11 3akonsr HetoTOHA,
3aKOH COXPAHEHHMS MEXAHUYECKOW OJHEPrHM, 3aKOH COXPAHEHMsS HMITYJIbCa,
NPUHLHUI CYNEPNO3ULIUNA CWI, HPUHIUI PABHONPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW YHEPrUU TEIIOBOTO JIBUKEHUS MOJIEKYJI C
a0COJIIOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
AIIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu >TOM pa3inyarh CJIOBECHYIO
(bOpMyIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSICHSITH OCHOBHBIE MPUHITUIIBI IEUCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh yCIOBUS UX O0€30MACHOIO UCMOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;
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BBIMOJHATh JKCHEPUMEHTHl MO HCCIENOBAHUIO (PU3UUYECKUX SIBICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX HU3MEpPEHUU, MPU 3TOM
dbopmynupoBath NpodiaemMy/3aiady u TUIOTE3y YueOHOIro SKCIIEPUMEHTa, COOUupaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PY10BaHMsI, TPOBOAUTD OMBIT U (OPMYIIUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI PU3MUECKUX BETUYHH, MIPU
ATOM BBIOMpaTh ONTHUMAIIBHBIN CIIOCO0 M3MEPEHHS W HMCIOJIb30BaTh HM3BECTHBIC
METO/bI OLIEHKHU MOIPEMIHOCTEN U3MEPEHU;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM IMPSMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCcHpOBaTh PE3yIbTATHI OJTYYCHHONW 3aBUCUMOCTH (PU3MUECKUX BETMYUH B BUJIE
TabJIMIl U TPaQUKOB, A€JIaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEAOBAHMUS;

cobroaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIIECIOBAHUI B
pamMKax y4eOHOTO SKCIEepHMEHTa, Y4eOHO-HCCIEeIOBATENbCKOW W MPOEKTHOM
JEeSITeIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB M J1aOOpaTOPHOTrO
000pyI0BaHUS,

pemiatb pacu€THble 3aJayd C SIBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (PU3HUECKHEe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJINM3a YCIOBHS 3a7a4u
BBIOWpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEeoOXoauMble NJisi €€ pelIeHHs, TPOBOJUTh PACUEThl M OIEHUBATH PEATbHOCTH
MIOJTyYEHHOTO 3HaUCHUs (PU3MUECKOIN BEIIUYNHBL;

pelaTh KaueCTBEHHBIE 3aJaU: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUNBYIO
LENOYKY pPACCYKIEHUN C OMOpPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SIBJICHNUS,

UCIIOJIb30BATh MIPH PEIICHUH YYEOHBIX 3a/1a4 COBpPEMEHHBIE HH(POPMAIIMOHHbIE
TEXHOJIOTHH JUIsI TIOUCKA, CTPYKTYPUPOBaHUS, MHTEPIIPETANN U TPECTABICHUS
y4eOHOH M HAY4YHO-NONYJAPHON HH(POPMALMH, MOJYYEHHOM W3 pa3InYHBIX
WCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOTyYaeMyIo HH(pOpMaIuio;

MPUBOJUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00bSICHEHUE ITPOLIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM KU3HU AJIS
oOecrieueHrss 0€30MACHOCTH TPH OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMH, NIl COXPAHEHUS 3[I0POBbSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
NOBEACHUS B OKPY>KaIOILEeH CpeJie;

paboTaTh B Tpymnme C BBHIIOJHEHHEM pAa3IHYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBaTh pPabOTy TpPyNIbl, PALUOHAIBHO paCIpenessTh OO0S3aHHOCTH U
TUTAHUPOBATH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pacCMaTPUBAEMOMN TPOOIEMBI.
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K koHniy o6yuenus B 11 kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POpMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3nUecKoil KapTUHBI MUDA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYECUHBIN AJEKTPUUECKUMN 3aps/l, JIyd CBETa, TOUCUHbIH UCTOYHUK CBETA, s/IepHas
MOJIeNIb aTOMa, HYKJIOHHas MOJENb aTOMHOTO sapa TMpH penieHUuH (PU3nIecKux
3ajad;

pacro3HaBath (pU3NYECKHE SIBJICHUS (MPOLECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJAMHAMUKH M KBAHTOBOM (PU3UKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHUCTBUSI TOKA, B3aMMOJICUCTBUE
MarHuTOB, DJICKTPOMarHuTHasE WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
IIPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsll, 3JIEKTPOMArHUTHBIE KOJEOaHUsS U
BOJIHBI, MPSIMOJIMHEMHOE PAacCHpOCTPAHEHUE CBETAa, OTPAKECHHE, MPETIOMIICHHUE,
untepdepennus, audpakius W MOOJApU3alMS  CBETa, JUCHEPCHUS CBETa,
dotornexTpuaeckuii 3GhexT (hotodddekT), CBeTOBOE NaBiieHNe, BOZHUKHOBCHHE
JMHEWYaTOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONUCHIBATh W3YUYCHHBIC CBOWCTBA BEIIECTBA (AJIEKTPUUYECKUE, MArHUTHBIC,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
ANIEKTPOMATHUTHBIC SBJICHHS (TIPOIIECCHI), HWCIOJB3Yys (PU3NYECKue BETUIHHBL:
AIEKTPUYECKUIN 3apsijl, CWJIa TOKA, DJIEKTPUUYECKOE HANPSKEHUE, IICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIDKYIAs CUia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTH
KATYIIIKH, SHEPrus HJIEKTPUYECKOTO M MATrHUTHOTO TMOJEeH, MEPHOoJl U YacToTa
KojeOannii B KoyeOaTeTbHOM KOHTYpE, 3apsii W CHJa TOoKa B TIpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KojiebaHu#, (OKYCHOE pacCTOsHUE U
ONTHYECKasi CWJia JIMH3bI, TIPU OMHCAHUU TMPABWIBHO TPAKTOBATH (DU3NUYECKUI
CMBICT HCIOJB3YEMBIX BEJIMYMH, MX OOO3HAYeHUS U EIAUHUIIBI, YKa3bIBaTb
(hOpMyJIBI, CBSI3BIBAIOIINE TaHHYIO (PU3HUECKYIO BETUUYHHY C IPYTUMH BETMUYNHAMH,

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HUCIOIb3YS
¢dbu3ruecKrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJWHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPHOJI TIOJTypaciiazia, YHEPTUsl CBI3U
ATOMHBIX SIJIEp, MpPU OINUCAHUM TMPABWIBHO TPAKTOBATh (DUINUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTUMHU BEIUYMHAMHU,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUYNHBI;
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aHATU3UPOBaTh (PU3MUECKHE MPOIECCHl U SBIICHUS, UCIONB3YS (U3HUUECKUE
3aKOHBI U MPUHIUIIBL: 3aK0OH OMa, 3aKOHBI TOCIIEIOBATEIHLHOTO U MapaliIeIbHOTO
COCIMHEHUs NPOBOJHUKOB, 3aKOH Jkoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHYKIWH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETAa, ypaBHeHHWE OWHINTEHHA i doTodrddexra,
3aKOH COXpaHEHWs] HHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXpaHEHUs
ANEKTPUYECKOr0 3apsijia, 3aKOH COXpaHEHUs MacCOBOI'0 YHCIA, MocTynaTsl bopa,
3aKOH PaJIMOAKTHUBHOrO pacnaja, Iph 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTeMaTU4YECKO€ BBIPAKEHHE M YCJIOBUS (TpaHULBbI, OO0JAaCTH)
PUMEHUMOCTH;

OTpeeNATh HAIIPaBJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISl POBOJHUKA
C TOKOM, cujibl Ammnepa u cuiibl Jlopenna;

CTPOUTHh W ONHCHIBATH HM300paKEHUE, CO3/1aBAEMOE IIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI IO UCCJIENOBAHUIO (DU3UYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHUM: MpU 3TOM
dbopmynupoBaTh NpodiaemMy/3a1ady U TUIOTE3y YueOHOIro SKCIIEPUMEHTa, COOUupaTh
YCTAHOBKY U3 MPEJI0KEHHOTO 000pYyA0BaHUs, TPOBOJAUTH OIBIT U POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST PU3MUECKUX BETUYHH, IIPU
ATOM BBIOMpATh ONTHUMAJIBbHBIA CIIOCOO0 W3MEPEHHUS U HCMOJIb30BAaTh HM3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PU3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BUAEC TaOMUIl U TpaduKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTATAM MCCIIEIOBAHUS;

coboaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIEIOBAHUI B
paMKax y4eOHOTrO OKCIEpUMEHTa, Y4eOHO-MCCIIEOBATEIBCKOW W IMPOCKTHOM
NESTENLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUA,

pemiatb pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (PU3HUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJINM3a YCIOBHS 3a7aun
BBIOWpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HeoOXonuMble NJisi €€ pelIeHHs], TPOBOJUTh PACUEThl U OIEHUBATH PEATLHOCTH
MOJIYYE€HHOT'0 3HaYeHUs (PU3UIECKON BEJIUUMHBI;

peniaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEMPOTUBOPECUUBYIO
LENOYKY pPACCYKIEHUU C OMOpPOM Ha HM3yYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBJICHNUS,
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UCIOJIb30BaTh IPU PEIIEHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMALIMOHHBIE
TE€XHOJIOTHH JUIsl TIOMCKA, CTPYKTYPUPOBAaHHUs, HHTEPIPETALMU U NPEICTABICHUS
y4eOHOH M HAy4YHO-NONYJAPHON HH(POPMALMM, MOJYYEHHOM U3 pa3InyHbIX
UCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MMOIYYAEMYIO HH(POpMaLHIO;

OOBSCHATh TPHUHIMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3iuyaTh YCIOBUSA UX O€30MACHOIO MCMOIb30BaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM KU3HU AJIs
oOecrieueHrss 0€30MAaCHOCTH NpH OOpallleHHH € NpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAHEHHUS 30POBbsSl U COOJIIOIEHUS HOPM 3KOJOTUYECKOIrO
MIOBEJICHUS B OKPYKAIOLIEH CpeJIE;

paboTaThb B TIpyHIe C BBIIOJHEHHEM pa3MYHBIX COLHUAIbHBIX pOJIEH,
IUIAaHUPOBAaTh pabOTy TIpPyNIbl, PALUOHAIBHO paCHpeneisaTh OO0S3aHHOCTH U
IJIAHUPOBAThH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbI B PELICHUE pACCMaTPUBAEMOM TPOOIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC
N Haumenopan | KOJIHYECTBO 4acoB DJIEKTPOHHBIE
Y
ue pa3/iejioB ugposbie
n/ pasi Bcer | Kontpoabhn IIpakTH4eck (wpp )
U TeM o0pa3oBaTe/IbHbIE
n 0 ble padoThI ue padoTbl
NMpOrpaMmbl pecypcsbl

Pazgea 1. DU3UKA

N METOJAbI HAYYHOI'O ITIO3HAHUA

®usznka u
bu6mmorexa [IOK
METO/IbI
1.1 2 https://m.edsoo.ru/7f41
Hay4HOI'0 bf72
MTO3HAHUS —
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmmorexa [IOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41
bf72
bu6mmorexa [{OK
2.2 JlmHamuka 7 https://m.edsoo.ru/7f41
bf72
3aKOoHBI bubmuorexa [JOK
2.3 COXpaHEHUs B 6 1 1 https://m.edsoo.ru/7f41
MEXaHUKE bf72
Hroro no pazgeny 18

Paznea 3. MOJIEKY

JIAPHASA ®U3UKA U TEPMOANHAMMUKA

OCHOBBI

MOJIEKYJISIPHO bubnnorexa [JOK
3.1 - 9 1 https://m.edsoo.ru/7f41

KHHETHYECKO bf72

1 Teopun

OCHOBBI bu6mmoreka [IOK
3.2 TEPMOJMHAMU 10 1 https://m.edsoo.ru/7f41

KU bf72

ArperaTHblie

COCTOSTHUSI bu6mmoreka [IOK
33 BEIIIECTBA. 5 https://m.edsoo.ru/7f41

®azoBbie bf72

HEPEXO/IbI

Hroro no pazgeny 24
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Paznen 4. DJJIEKTPOJAUHAMUKA

DEKTDOCTATH bu6nmoreka [JOK
4.1 a P 10 1 1 https://m.edsoo.ru/7f41
bf72
IlocTosiHEBIH
3JIEKTPUYECKU bubnuorexa [HOK
4.2 i Tok. Toku B 12 1 1 https://m.edsoo.ru/7f41
Pa3ITUYHBIX bf72
cpenax
Hroro no pazgeny 22
PesepBHOE Bpems 2 1
OBLIEE
KOJIMYECTBO
68 5 4
YACOB IIO
I[TPOIT'PAMME
11 KIIACC
Ne Haumenosaun | KOJHYECTBO 4acoB DIeKTPOHHBIE
n/ ¢ pasienos u Bcer | Konrtpoasn | IIpakTuuec (npporsre)
TeM o0pa3oBaTte/ibHbIE
n 0 ble padoThI KHe padoThl
NMporpamMmbl pecypchbl
Pazpnen 1. JIEKTPOJAUHAMUKA
MarnuTtHoe
but6mmoreka [IOK
noJie.
1.1 11 1 3 https://m.edsoo.ru/7f41
ONEKTPOMarHuT
c97c
Hasl UHTYKIHS
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUWS U BOJIHBI
Mexanunueckue
bu6moreka [JOK
u
2.1 9 1 https://m.edsoo.ru/7f41
AIIEKTPOMATHUT
c97c
HBIC KOJICOAHUS
Mexanndeckue
bubnuoreka [JOK
u
2.2 5 1 https://m.edsoo.ru/7f41
3JICKTPOMArHUT
c97c¢
HBIC BOJIHBI
but6mmoreka [IOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41
c97c
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Uroro no pazgeny

24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUN OTHOCUTEJLHOCTH

OCHOBBI
CIIeIIMaTbHOMN bubnuoreka [JOK
3.1 TEOPUH 4 https://m.edsoo.ru/7f41
OTHOCHUTEJIBHOC c97¢
TH
Hroro no paszneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
DJIeMEHTHI bubnuorexa [JOK
4.1 KBAHTOBOM 6 https://m.edsoo.ru/7f41
ONTUKH c97¢
bu6mmoreka [JOK
Crpoenue
4.2 4 https://m.edsoo.ru/7f41
aToma
c97c
but6mmoreka [JOK
4.3 AToOMHOE SApO 5 https://m.edsoo.ru/7f41
c97¢
Uroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

DeMEeHTEI but6mmoreka [JOK
5.1 aCTPOHOMUU U 7 https://m.edsoo.ru/7t41
acTpopu3uKu c97¢c
Hroro no pasneny 7

Pasnen 6. OBOBIIAIOIIEE ITOBTOPEHHUE

bubnunoreka [JOK
06006
6.1 obatotee 4 https://m.edsoo.ru/7f41
MMOBTOPCHHE
c97¢
Utoro no pazneny 4
PesepBHoe Bpems 3
OBIIEE
KOJIMYECTBO 63
YACOB I1O
I[TPOI'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

10 KITACC

Konx
NpoBePsSIEMOro
pe3yJibTara

IIpoBepsiemble npeAMeTHBIE Pe3y/IbTAThI 0OCBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpPeIHEro o01ero 0Opa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha MpUMEPAX poJib M MeCcTo (U3UKU B
(GbopMHpPOBaHUM COBPEMEHHON HAay4YHOH KapTUHBI MHUpPA, B
Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOU

NESITENLHOCTH JIIOAEN

10.2

VY4uThIBaTh TpaHULBl MPUMEHEHHs] HW3YyYEHHBIX (PU3NUECKUX
MOJEJICH: MaTepHaabHas TOYKa, MHEPIUAJIbHAsA CUCTEMa OTCUETa,
a0COJIIOTHO TBEPIOE TENO, MJCAIbHBIA ra3; MOJEIU CTPOCHUS
ra3oB, JKUJIKOCTEH M TBEPABIX TeEJl, TOYCUHBIA DJIECKTPUYECCKUU

3apsia — IpU perieHuu GU3NIECKUX 3a1a4

10.3

Pacnio3naBaTh Qu3nueckue aBieHus (MPOLECChl) U 0OBICHATD UX
Ha OCHOBE 3aKOHOB MEXAHMKH, MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUHN CTPOCHUS BEIECTBA U IJIEKTPOJUHAMHUKH: PABHOMEPHOE
U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE MABIKEHUE, CBOOOTHOE
NaJeHue Tel, JBWXKEHHME 10 OKpPYXHOCTH, HWHEpIus,
B3auMmozeiicteue Ten; aupdysus, OpOyHOBCKOE JBUXKEHHE,
CTpPOEHHUE XKUAKOCTEH M TBEPABIX TEJ, U3MEHEHHE 00BbEMa Tel
Nnpyu HarpeBaHuu (OXJAXKIEHUU), TEIUIOBOE paBHOBECHE,
UCIIapeHue, KOHJEHCalUs, IUIABJICHHME, KpHUCTaJIM3alus,
KMIICHUE, BIa)XKHOCTh BO3/YXa, OBBIIICHUE ABJICHUA ra3a IIpH
€ro HarpeBaHuM B 3aKPBITOM COCYJI€, CBSI3b MEXKAY ITapaMeTpamMu
COCTOSIHMsA Ta3a B  M30IpOLECCax; DJJEKTpU3alus  Tell,

B3aUMOJICUCTBUE 3apaa0B

10.4

OnucelBaTh MEXaHHUYECKOE ABHUIKCHUC, HCIIOJIb3YyA (1)I/I3I/I‘-IGCKI/IC
BCIINYUHBI: KOOpAuHara, nyTh, INEPEMCIICHUC, CKOpPOCTbD,
YCKOp€HHE, MaccCa TCjia, CHJIa, HMIIYJbC TCJIa, KHUHCTHYCCKAasd
OHEpIrusi, MNOTCHUOHAJIbHAA OSHEPTHUA, MCEXaHHUYCCKaAd pa60Ta,
MCXAaHHUYCCKAass MOIMHOCTD; ITPU OITMCAHHUU MTPABUIILHO TPAKTOBATH
(bI/ISI/I‘lCCKI/Iﬁ CMBICJI UCITIOJIb3YEMbIX BCIIMYHH, UX 0003HaYeHH U

€IMHULIBI, HAaXOAUThb  (OpPMYyJbl, CBSI3bIBAIOLIME  JAHHYIO
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(bU3NUECKyI0 BEIMUUHY C APYTUMH BETHYMHAMUA

10.5

OnuceiBaTh M3Y4YEHHBIE TEIUIOBbIE CBOICTBA TE€N M TEIJIOBBIE
SBIICHUS, UCHONB3Ysl (PU3MUECKHE BEIMYUHBI JaBJICHHE Ta3a,
TeMInepaTypa, CpeIHssl KMHETHYEeCKass HHEpPrusi XaoTHYECKOro
JNBWKECHUS MOJIEKYJI, CPEIHEKBAApaTUYHAsI CKOPOCTb MOJIEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAs JHeprus, pabora Trasa,
KO3 (UIIUEHT MOJIE3HOr0 JEUCTBUS TEIUIOBOTO JBUTATENS; MPH
ONMHMCAHUHM TPABUIBHO  TPAKTOBAThb  (PUIUYECKHUIA  CMBICIH
UCIIOJIb3yEMBIX BEJIMUUH, UX 0003HAUEHHUS U €IMHUIIbI, HAXOAUTD
(bopMyIbl, CBS3BIBAIOIIME AAHHYIO (U3MUYECKYIO BEIHYUHY C

APYTriMU BCIIMYHUHAM

10.6

OnuceiBaTh M3yuyEHHBIE 3JEKTPUUECKUE CBOWCTBA BEILECTBA U
AJIEKTPUUYECKUE SBJIECHUS (IPOLIECChI), HUCMONB3Ys (husnyeckue
BEJIMYMHBL:  JJIEKTPUYECKUN  3apsAl, JJIEKTPUYECKOE  IOJIE,
HaIpsHKEHHOCTH MOJIA, MOTEHIMAJ, Pa3HOCTh IOTEHINAJIOB; IPH
ONMMCAaHUM  TPABWIBHO  TPAKTOBAaTh  (DU3MYECKHA  CMBICI
UCMOJIb3YEMBIX BEJIMYUH, UX 0003HAYECHUS U €IMHUIIbI; YKA3bIBATh
(GopMyIbl, CBA3BIBAIOLIME JAHHYIO (DU3MYECKYIO BEIUYHMHY C

APYIruMH BCIIMUMHAMHA

10.7

aHAJM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, UCIONb3Ys
¢bu3nveckre 3aKOHBI ¥ MPUHIUIIBL: 3aKOH BCEMUPHOTO TATOTEHHS,
I, II u III 3akoHpl HproTOHA, 3aKOH COXpPAaHEHHUS MEXaHUYECKOU
SHEPruM, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIIUII CYIEPIO3ULUN
CWJI, IPHHLHUII DPABHOIPABUS HMHEPLUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJISIPHO-KHHETHYECKYIO TEOPUI0 CTPOEHHs  BEIECTBa,
ra3oBbI€ 3aKOHBI, CBS3b CpPEAHEHM KUHETUYECKOM OHEPruu
TEIUIOBOI'O JIBMXKEHUSI MOJIEKYJI C aOCONIOTHOM TemmepaTypoH,
MEPBbIA  3aKOH  TEPMOJMHAMHKH;  3aKOH  COXpaHEHHUs
JJIEKTPUYECKOTO 3apsiia, 3akoH KylloHa; mpu 3TOM pasnvyarhb
CIIOBECHYI0  (OPMYJHMPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe

BBIp2KEHHUE U YCIIOBUS (TPaHUIIBI, 00JIACTH) MIPUMEHUMOCTH

10.8

OOBACHATH OCHOBHEIC MMPUHIUIIBI JEHCTBUSA MalllvH, HpI/I60pOB n
TEXHUYCCKUX YCTpOfICTB; pasinyaTts YCIOBHA HX 0€e3011acHOTO

HCIIOJIBb30BaHUA B HOBC@HH@BHOﬁ KHU3HU

10.9

BBHIMONTHATE  9KCHEPUMEHTHl MO HCCIICAOBAHUIO  (DU3NYECKUX
SIBJICHUI M TPOLIECCOB C UCIOJIB30BAHUEM TIPSIMBIX U KOCBEHHBIX
U3MEepeHuil; mpu 3ToM (opMyIupoBaTh mpodieMy (3amady) H

TUIoTe3y yqe6Hor0 OKCIICPUMCHTA, CO6I/IpaTL YCTaHOBKY U3
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MPEJIOKEHHOTO  O0OpYyNOBaHUS,  MPOBOAWTH  ONBIT U

(bopMyIIUpPOBaTh BHIBOJIBI

10.10

OCYH_ICCTBJIHTB MpAMbIC U KOCBCHHBLIC HU3MCPCHHA (1)I/ISI/II-I€CKI/IX
BCIIMYHH, IIpU 5TOM BBI6I/IpaTI:> OIITHUMAJILHEIN CIIOCO0 HU3MCPCHUA
N HCIIOJb30BaTh HU3BCCTHBIC MCTOIABI OLUCHKHU HOFpeIHHOCTeﬁ

U3MEPEHUMN

10.11

HccnenoBaTh 3aBUCUMOCTU MeXAy GU3NYECKUMU BEIMYHMHAMU C
HCIOJIb30BaHUEM MPSMBIX U3MEPEHUI; TPU ITOM KOHCTPYHPOBATh
YCTaQHOBKY, (pUKCHPOBATh Pe3yJIbTaThl NOJIYYEHHOW 3aBUCUMOCTH
(bu3n4ecKux BeIUYMH B BUJE TaOIMI U TpaUKOB, 1€J1aTh BEIBOIbI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

10.12

CoOmogaTe mpaBuiia 0€30MACHOTO TpyJa IPU TMPOBEIACHUU
WCCIICIOBAaHNA B paMKax yd4eOHOTO OHKCIEpUMEHTa, y4eOHO-
HCCIIEI0BATENBCKOM 51 MPOEKTHOMU JIESITEIIbHOCTH c
UCIOJIb30BaHUEM H3MEPUTENbHBIX YCTPOUCTB M J1a0OPaTOPHOTO

o0opyI0BaHUS

10.13

Pemate pacu€THpie 3amauM C SBHO 3aJaHHOW (PU3HUYECKON
MOJICJIbIO, HCIIONB3ysl (U3MYECKUE 3aKOHbI W TPHUHIUIBL, Ha
OCHOBE aHAJIN3a YCJIOBUS 33JIa4M BHIOMPATH (PU3HUECKYIO MOJICTb,
BBIICTISITH (PU3NYECKUE BETUIUHBI  (POPMYIIBI, HEOOXOAUMBIE TS
e€ pelIeHus, MPOBOAWTH Pacu€Thl M OIEHUBATh PEATBbHOCTH

MOJIy4€HHOT0 3HAaUeHUs (PU3NUECKON BETMUNHBI

10.14

Pemate  kayecTBEHHBIE 3aJjauyd: BBICTPAMBATh  JIOTHUYECKH
HEMPOTHBOPEUYMBYIO LIEMOYKY PpACCYXKIACHUHM C ONOpPOH Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

10.15

Hcnonp3oBaTh npu pelieHHd Y4eOHBIX 3a4ad COBPEMEHHBIE
nH(GOPMAIIMOHHBIE TEXHOJIOTUU IS MTOUCKA, CTPYKTYPUPOBAHUS,
UHTEpIpETallMl U  TpEeACTaBIeHUS ydyeOHOW U  HaydHO-
NOMyJIsIpHOM  WMH(pOpMalKK, TMOJYYEHHONM U3  pa3InYHBIX
UCTOYHMKOB;,  KPUTHUYECKH  AQHAIM3UPOBATh  IIOIY4YaeMYIO

UHPOPMALINIO

10.16

[IpuBoaUTH, TpUMEpPHI BKJIAJa POCCHUHCKUX U  3apyOexKHBIX
yu€HBIX-(DU3UKOB B DPAa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB

OKpY’KaroIlllero MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUS 110 (PU3HKE B TIOBCEAHEBHOM
KU3HM JUIsl oOecrieueHHsi O€301acHOCTH MpU OOpalieHuu ¢

npubopaMy U TEXHUYECKHMMM YCTPOMCTBAaMH, AJII COXpPaHEHHS
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3J0pOBbA H CO6JIIOI[€HI/I$I HOPM O3KOJIOTHUYCCKOI'0 IMOBCACHUSA B

OKpY>Karollen cpene

10.18

PaGoraTe B rpynme ¢ BBIIOJHEHHEM Pa3IUYHBIX COLUAIBHBIX
ponel, TUIaHMpPOBaTh  pabOTy  TPYNIbl,  PaIMOHAIBLHO
pacmpenensaTh O0S3aHHOCTH U IUIAHUPOBATh JESATEIbHOCTH B
HECTAHJAPTHBIX CHUTyallUsX, aJEeKBAaTHO OIICHUBAaTh BKJIAJ
Ka)XJIOTO M3 YYaCTHUKOB I'PYIIIbI B PELIEHUE pacCMaTpUBaeMOil

poOIeMbl

11 KITACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero 001ero 00pa3oBanus

11.1

JIeMOHCTpHpOBAaTh Ha MpHUMEpax poib W MECTO (HU3UKH B
(opMHpPOBaHUM COBPEMEHHOH Hay4yHOH KapTUHBI MUpPaA, B
Pa3BUTHH COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKON
NEeSTeNIbHOCTH JIIOJIEeH, 1eIOCTHOCTh M €JAMHCTBO (hU3HUYECKOI

KapTHUHBI MUpa

11.2

Y4uThIBaTh TPaHULIBI NPUMEHEHMS] H3YYEHHBIX (PU3HUYECKUX
MOZICJIEH: TOYEUYHBINM DJIEKTPUYECKUM 3apsll, sAepHas MOJEIb
aToMa, HYKJIOHHAas MOJEJNb AaTOMHOIO sIpa IPU PpELICHUH

(dbu3uvecKux 3a1a4

11.3

PacnioznaBath duszndeckue siBjaeHUS (MPOIECCHI) U OOBICHATh MX
Ha OCHOBE 3aKOHOB JJICKTPOJMHAMHKH W KBAHTOBOW (DH3HKH:
ANEKTPUIECKas POBOUMOCTD, TEIIIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE JCWCTBHS TOKA, B3aUMOJICHCTBHE MAarHHUTOB,
AJIGKTPOMArHUTHAsE WHAYKIUsS, JEHCTBHE MAarHUTHOTO TOJS Ha
MIPOBOJHHUK C TOKOM W JIBIDKYIIUHCS 3apsijl, dJICKTPOMArHUTHEIC
KojeOaHusl W BOJIHBI, TPSIMOJIMHEWHOE PaCIpOCTPAHCHUE CBETA,
OTpakeHHEe, TNpeToMIIeHHue, WHTeppepeHlns, AUPpakius Hu
MOJISIPU3alUsl  CBETA, JUCIEPCHs CBETa, (HOTORIEKTPHUYCCKHIMA

adpdexr (dotoaddexrt), cBeTOBOE MaBlICHHE, BO3HHUKHOBEHHE
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JIMHEHYaToro CIICKTpa aTtoMa BOAOpOAa, €CTCCTBCHHAA MU

HUCKYCCTBCHHAA paITUOAKTHBHOCTDb

114

OnuceiBaTh H3y4YEHHBIE CBOMCTBA BeIIECTBAa (BJIECKTPUUYECKHUE,
MarHuTHbIE, ONTHYECKHE, JJIEKTPUYECKYI0  IPOBOJUMOCTD
Pa3IMYHBIX CpPENl) U DJIEKTPOMArHUTHBIC SIBJICHUS (TIPOIIECCHI),
WCTIOJNB3YsT (PU3NICCKUE BEIUYHMHBI: JICKTPHUSCKUN 3apsiii, CHiia
TOKa, AIEKTPUUECKOE HaIpsiKEHUE, ANEKTPUUECKOE
CONPOTHUBIIEHUE, pa3HOCTh mnoTeHnuano, JJC, pabora ToKa,
MHAYKIMS MarHUTHOTO Mo, cuia Amrmepa, cuia JlopeHua,
WHIYKTUBHOCTb  KaTyIIKW, DSHEPIHsl  JJICKTPUYECKOTO U
MarHWTHOTO  TOJIeH, TepuoA ¥ YacTora KolebaHuii B
KojeOaTenbHOM KOHTYpe, 3aps] M cuja TOKa B Ipolecce
TapMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHWU, (POKyCHOE
paccTosTHUE M ONTUYECKAsl CHJIA JIMH3bI; IPU ONUCAHUH TTPABUIILHO
TPAKTOBAaTh (PU3NYECKUN CMBICT HCHOIB3YEMBIX BEITHYMH, HX
0003HAYEHUS U EIUHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3bIBAIOIINE

JaHHYIO CbI/ISI/I'-IeCKYI-O BCJIIMYMHY C APYTUMH BCIIMUNHAMHA

11.5

OnuceiBaTh HM3y4YEHHBIC KBAHTOBBIE SBJICHUS M IIPOLECCHI,
HCIIOJIB3YS ¢dusnueckue BEJINYHHBI: CKOpOCTh
JJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa,
SHEpPrusi U UMIYJIbC (POTOHA, MEpPHOJ] MOoJypacnana, dHeprus
CBS3M AaTOMHBIX fAI€p; NPHU ONKMCAHUU IPABUIBHO TPAKTOBATH
(¢u3MYeCcKU CMBICT HCHOJb3YEMbIX BEJIIMYMH, UX 0003HAYEHUS
W eIWHUIBL, YyKa3blBaTh (OPMYJIBI, CBS3BIBAIOLINE JTaHHYIO
¢u3nYeCKyl0 BEIUYMHY C JAPYTUMHU BEJIWYMHAMM, BBIYUCIATH

3HauYeHHE (PU3NYECKON BETUUHHBI

11.6

Ananu3upoBaTh (PU3MYECKHE TPOLECCHI M SBJICHUS, UCIOJIb3YS
¢u3nyecKkne 3aKOHBI W TNPUHIMNBL 3akoH OMa, 3aKOHBI
MOCTIeIOBATEIHHOTO U MAPAJUIEITBHOTO COSTMHEHUS TPOBOIHUKOB,
3akoH J[xoymst — JleHna, 3aKOH AIEKTPOMArHUTHOW MHIYKIIWH,
3aKOH MPSMOJMHEHHOTO pPAacHpOCTPAHECHUS CBETa, 3aKOHBI
OTPaXCHHS CBETa, 3aKOHBI MPEIIOMIICHUS CBETa, YPaBHCHHE
Ounmreitna nns Gorodddexra, 3aKOH COXpaHEHHUS DSHEPTHH,
3aKOH COXpaHEeHUs HUMITYJIbCA, 3aKOH COXpaHEeHUs
AJNIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHUS MAacCOBOTO YHCIIA,
nmocTysiaTel bopa, 3akOH paJMOAKTHBHOTO paciaja; MpH STOM
pasnuyuaTth  CIOBECHYIO  (OPMYJIHpPOBKY  3aKOHa,  €ro

MAaTCMAaTUYCCKOC BBIPAKCHUC U YCIIOBHUA (FpaHI/II_IBI, 06J18.CTI/I)
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MNPpUMCHUMOCTHU

OHpeIleJ'ISITI) HaIpaBJICHUEC BCKTOpAa MHAYKIHU MArHUTHOI'O ITOJIA

7 MIPOBOJHKKA C TOKOM, CHJIBI AMTiepa u cuiibl JlopeHa
118 Ctpouth W ONMUCHIBaTH H300pa)KEHHE, CO3/1aBaEMOE IIIOCKUM
' 3€pKaJioM, TOHKOW JIMH301
BBITIOMHATE  OKCHEPUMEHTBI 0 HCCICIOBAHUIO  (DU3HUECKUX
SIBIIGHUW U MPOIIECCOB C UCIIOJIIb30BAHUEM MPSIMBIX U KOCBEHHBIX
11.9 W3MEPEHHH; MpU 3TOM (GopMynHpoBaTh Tpodiemy (3agady) u

TUIOTE3y Yy4eOHOro SKCIEepUMEHTa, COOMpaTh YCTAHOBKY W3
NPE/UIOKEHHOTO  00OpYyJOBaHUS,  NPOBOJAUTH  OMBIT |

(I)OpMy.]'II/IpOBaTB BBIBObI

11.10

OCYI_LIGCTBJIHTB MNpAMbIC U KOCBCHHBLIC HU3MCPCHHA (1)I/IBI/ILI€CKI/IX
BCIIMYHH, IIpU 9TOM BBI6I/IpaTB OIITHUMAJILHEIN CITIOCO0 HU3MCPCHUA
N HUCIIOJb30BaTh H3BCCTHBIC MCETOIABI OUCHKHU HOFpeHIHOCTeﬁ

U3MEPEHUIN

11.11

UccnenoBath  3aBUCMMOCTH  (DU3MYECKUX  BEJIMYUH  C
HCIIOJIb30BAHUEM IIPSAMBIX U3MEPEHMM; IIPU 3TOM KOHCTPYUPOBAThH
YCTAQHOBKY, (PUKCHPOBATh Pe3yJIbTaThl NOIYYEHHON 3aBUCUMOCTH
(bu3n4ecKux BeIMYMH B BUJIE TaOIMI U TPaQUKOB, 1€J1aTh BEIBOIbI

10 pe3yJIbTaTaM UCCIICOBAHUS

11.12

CoOmtomate mpaBuia 0Oe€30mMacHOTO TpyJAa NpPH TPOBEICHUHU
UCCIeOBaHUNH B paMKax y4eOHOro HKCIEpUMEHTa, ydeOHO-
HCCIEN0BATENbCKOMN 51 MIPOEKTHOM IEATENbHOCTU c
UCII0JIb30BAHMEM H3MEPUTEIBHBIX YCTPOUCTB U J1aO0OPaTOPHOTO

obopyoBaHUs

11.13

Pemate pacu€THpie 3amauM C SBHO 3aJaHHOM (PU3HUECKOU
MOJICJIbIO, HCTONB3Ysl (U3UYECKUE 3aKOHBI W TPHUHIUIBI, Ha
OCHOBE aHAJIM3a YCJIOBUS 33JIa4¥ BHIOMPATH (PU3HUECKYIO MOJICTb,
BBIICTISATH (PU3NYECKUE BEIUIUHBI  (POPMYIIbI, HEOOXOAUMBIE TS
e€ pelIeHus, MPOBOAWTH Pacu€Thl M OICGHUBATh PEATBbHOCTH

MIOJIy4E€HHOT'0 3HaUeHUs (PU3NUECKON BETUUNHBI

11.14

Pemate  kayecTBEHHBIE 3aJjaud: BBICTPAUBATh  JIOTHUYECKH
HENPOTHBOPEUYMBYIO LIEMOYKY PACCYXKICHUHM C ONOpPOH Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/ILIGCKI/I€ SABJICHUA

11.15

Hcnons3oBaTh npu peuiCHUun y‘-Ie6HBIX 3aaa4 COBPCMCHHBIC
I/IH(I)OpMaI_[I/IOHHBIe TCXHOJIOTUU IJId IMOUCKA, CTPYKTYPUPOBAHUA,

UHTEpIpETallMd U TpEeACTaBlIeHUS ydyeOHOW M  HaydHO-
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MOMyJISIpHON  WHGOpMANMK, TOJYYCHHOH U3  Pa3IMYHBIX
WCTOYHUKOB;  KPUTHYECKM  AHAJIM3UPOBATh  IOJYYAEMYIO

nHpopmaIuio

11.16

OOBSCHATh MPUHIUINBI  JOEHCTBUS  MalllWH, TNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; paziuyarh YCJIOBHUA HMX O€30MacHOTO

HCIIOJIBb30BaHUA B HOBCC[[HGBHOfl KHU3HU

11.17

[IpuBomuTe mpHUMEpPHl BKJIaJa POCCUHCKUX U 3apyOemHBIX
y4EHBIX-(HU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB

OKPYZKaromero M1upa, B pasBUTUC TCXHUKH U TCXHOJIOT Uit

11.18

Hcnonp30BaTh TEOpeTHUYECKHUE 3HAHUS 1O (PU3HKe B TOBCEAHEBHOM
KHU3HM JUIs1 oOecriedeHuss O€30MacHOCTH Npu  oOpaleHuHu ¢
npubopaMH M TEXHUYECKHMHU YCTPOHCTBAMH, AJISI COXPAaHEHMS
3I0pOBbsl U COOJIONEHUSI HOPM DSKOJIOTUYECKOIO IIOBEICHUS B

OKpY>Karollen cpene

11.19

Paborate B rpynme ¢ BBINOJHEHHEM Pa3IUYHBIX COLMAIBHBIX
poJield, mIaHupoBaTh padoTy IPYMIIEl, PAMOHATBHO PACIPEIENATh
O0s53aHHOCTH M IUIAHUPOBATH JAEATENBHOCTh B HECTAHIAPTHBIX
CUTYyallMsX, aJeKBaTHO OI[EHWBATh BKJIAJ KaKJOT0 M3 YYaCTHHKOB

TPYIIIBI B PELICHUE PacCMaTPUBAEMOM MTPOOIEMBI

HPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KJTACC
Kon Koa nposepsiemoro
IIpoBepsiemble 31€MEHTHI COAEPKAHUSA
pasaena 3J1eMeHTa

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHU A

Ouznka — Hayka o mnpupoae. Hayunsle
METO/bl TO3HAHUS OKPYKAIOIIETO MHpA.
1.1 Ponb skcnepuMeHTa U TEOpUU B Mpoliecce
MO3HAHMUSI TPHUPOJBI. DKCIEPUMEHT B

busuke

MopenupoBanue (U3UYECKUX SIBICHUN H
15 IIPOLIECCOB. Hayunsie TUIIOTE3BI.
Du3NYeCKre 3aKOHBI U TECOpHUH. | 'paHUIIbI

NPUMEHUMOCTH  (PU3UYECKHX  3aKOHOB.
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IIpunnun coorsercrBus. Poinep u Mecto
¢u3ukn B (HOPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MUDPA, B MPAKTUYECKON

EeATENBHOCTH TIOAEH

MEXAHHWKA

2.1

KMHEMATHUKA

2.1.1

MexaHudueckoe IBIDKEHUE.
OTHOCHUTENLHOCTD MEXaHUYECKOT'O

nBrxeHus. Cucrema otcuéra. TpaexkTopust

IIepememenue, CKOPOCTb (cpenusst
CKOPOCTb, ~MTHOBEHHas CKOPOCTb) U
YCKOPEHHE MaTEpUaJbHOW TOYKH, UX
MIPOEKIIMM HA OCH CHUCTEMBI KOOpJMHAT.
CnoxxeHue mnepeMelleHnid U CII0KEHHE

CKOpOCTei

PaBHOMEpHOE U PaBHOYCKOPEHHOE
npsAMOJIMHEeHHOe  aBwkeHHue. [ 'paduxu
3aBUCUMOCTH  KOOPJHMHAT,  CKOPOCTH,
YCKOpEHUus, NyTH U  IepeMelIcHUs

MaTepUaIbHOU TOYKU OT BpEMEHU

CBoOoaHoe najieHue. Y CKOpeHue

CcBOOOIHOTO IagcHUs

KpuBonuneiinoe nuxenue. PaBHomepHoe
JIBJKCHHE  MaTepUAIbHOM  TOYKM IO
OKPY>KHOCTH. VYrunosas CKOPOCTb,
JIuHeHas ckopocth. Ilepumon m gacrora.

IleHTpOoCTpEMHUTENBHOE YCKOPEHUE

TexHuueckue yCTpOWCTBA: CIHUAOMETP,
JIBUKEHHE CHApSAJI0B, LIEMTHbIE U PEMEHHBIE

nepcaadu

[IpakTnueckue  paOOTHI. N3mepenne
MIHOBEHHOH  ckopocTH. MccnenoBanue
COOTHOLICHHS MEXIy My TSIMH,

POV IEHHBIMU TEJIOM 3a
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[IOCJIEZIOBATEIbHBIE PABHBIE MPOMEXKYTKU
BPEMEHHU npu PaBHOYCKOPEHHOM
JBUOKEHUH C  HAYAJIBHOM  CKOPOCTHIO,
paBHOW  Hym0. M3ydeHuwe JIBUKEHHUS
miapvKa B BS3KOHW XUAKOCTU. M3ydeHue
JIBU)KECHHUS Tena, OpOILIEHHOTO

TOPU30HTAJIBLHO

2.2

JTMHAMUKA

2.2.1

IIpunuun  otHocuTensHOCTH  ['anmunes.
IIepBb1it 3akoH HbroTrona. MHepuunansHbie

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. [TpuHIMI

CYNEPIIO3ULIMHU CUII

223

Bropoit 3aKOH HeroTona TS
MaTEpHaJIbHOW TOYKM B HWHEPLUAIBHOU
cucreme otrcuéta (MCO). Tperuii 3akoH

Hrrotona JJIA MAaTCpUaJIbHBIX TOYCK

224

3akoH BceMupHOro Tiarorenus. Cuia
TsKecTd. IlepBasg kocMHuuecKkasi CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJILXEHUS M CHJA TPEHUS TIOKOS.
Koaddunuent TpPEHHUS. Cuna
CONIPOTHUBIICHHUS] TPH JBM)KEHUH Tela B

KHUIKOCTH HUJIN Ia3€

2.2.7

HOCTyHaTeJ'II)HOG n BpamaTeiIbHOC

JBHXXCHUC a0COJIFOTHO TBép)IOFO TCJl1a

2.2.8

MoOMEHT  CWJIBI ~ OTHOCHUTEIBHO  OCH
Bpawmeusi.  Ilnedo  cuibel.  YcnoBus

paBHOBecus TBEpaoro tena B MCO

229

TexHuueckue yCTpOMCTBA: MOMAIIUITHUKH,

JABMIKCHUC NCKYCCTBCHHLIX CIIYTHHUKOB

2.2.10

IIpaxTueckue paboThI. N3yuenne
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JBIKEHUSIT  Opycka 1O  HAaKJIOHHOM
IUIOCKOCTH IIOJ JEHCTBUEM HECKOJIBKHX
cun. HcciaemoBaHwe 3aBUCUMOCTH — CHII
YIPYTOCTH, BO3HMKAIOIINX B
nehopMUPYEMOIl TIPYKUHE U PE3UHOBOM
oOpasiie, OT BETWYUHBI HX JehopMaluu.
HccnemoBanne  yCcloBHWA  paBHOBECHS

TBEPAOrO Tella, UMEIOIIETO OCh BPALCHUS

23

3AKOHBI COXPAHEHMA B MEXAHUKE

23.1

NMnynsc MaTepualbHOW TOYKH, CUCTEMBI
MaTepuaibHbBIX TOYEK. MMIyabC cuimbel U

HN3MCHCHHEC UMITYJIbCa TCJIa

232

3akoH coxpaHenust ummyinbca B HCO.

PeakTuBHOE ABMKCHUE

233

Pabora criet

234

MONIHOCTE CUJIIBI

2.3.5

Kunernueckass »sHeprus MaTepHaIbHOMN

TOYKHU. TeopeMa 0 KUHETUYECKOU YHEPTUU

2.3.6

[TorenumaneHas sHeprus. [loreHnumansHas
SHEpPTUs  ympyro  aepopMHUpPOBAHHOM
npyxuHbl. [loreHuuanbHas 3HEprust tena

BOJIM3U MOBEPXHOCTH 3eMIIU

2.3.7

HOTCHHI/IaJ'II)HBIG n HCIMMOTCHIIUAJIBHBIC
cribl. CBs3b pa6OTLI HCTIOTCHIMAJIBHBIX
CHJI C UI3BMEHCHHEM MEXaHHUIECKOI SHEPTrUun
CHCTCMBbI TCII. 3aKoH COXPAaHCHUA

MEXaHUYECKON YHEPTUU

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHudeckue  yCTpOMCTBA:  JIBHXKCHHUE
pakeT, BOAOMET, KoIep, MpPYKUHHBIA

MNUCTOJICT

2.3.10

[Tpaktuyeckue paboTsl. M3yueHue cBs3u
CKOPOCTEM Tel IpH HEYNPYroM yzape.

HccnenoBanue cBsi3u pabOTbl CHIIBI  C
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W3MEHCHHEM MEXaHHMYISCKOM SHECPIrUu TCJIa

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPUM

3.1.1

OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-
KMHETUYECKOM  TeopuHn. bBpoyHOBCKOe
JIBUKECHHE. Huddysus. Xapakrep
JIBIDKCHUST W B3aMMOJICHCTBHS YaCTHUI

BCIICCTBA

Mopenu cTpoeHusi razoB, >KMIKOCTEH M
TBEPABIX TEI U OOBSICHEHHWE CBOWCTB

BCIICCTBA HAa OCHOBEC 3THX MO,I[CJ'IGfI

Macca MOJICKY!II. KomngecTBo BemiecTBa.

[TocTostnuast ABoraapo

TermnoBoe paBHOBecue. Temmeparypa u e€

m3Mmepenue. [lkana remneparyp Lleascust

Monens wumeanbHoro raza. (OCHOBHOE
YpaBHEHUE  MOJIEKYJIAPHO-KUHETUYECKON

TEOpHHU UACAIBHOI'O rasa

AOcomoTHass TeMieparypa Kak —Mepa
CpenHen KMHETUYECKON JHEpPruu
TEIJIOBOTO JIBWKEHMs yacTul rasa. [Ikama

temnepatyp KenbBuna

VpaBnenue Knanelipona — MeHaeneena.

3akoH J/laneToHa

l'azoBbie  3akoHbl.  M3ompoumeccsl B
uaealbHOM  rase c HOCTOSIHHBIM
KOJINYECTBOM  BEIIECTBA: u3oTepma,

n30X0pa, n3odapa

TexHuueckue YCTpOWCTBA: TEPMOMETD,

O6apomeTp

3.1.10

[TpakTuyeckue pabotsl. U3MepeHne macchbl
BO3JlyXa B KJIACCHOM KOMHATe.
HccnenoBanue  3aBUCUMOCTH  MEXAY

nmapamMeTpaMu COCTOSAHHA Pa3pCKEHHOI'O
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rasa

3.2

OCHOBbI TEPMOJAMMHAMUKN

3.2.1

TepmonnHamuueckas cucreMa.
BHyTpeHHss 3HEprust TepMOAMHAMUYECKON

CHUCTEMBI M CIOCOOBI €€ N3MEHEHUS

322

KomnyectBo ~ temnotsl W pabora.
BHyTpeHHsss  SHeprus  OJHOATOMHOTO

HUACAJIbHOIO ra3a

3.23

Bunawr TeIIonepe1aun:
TEIIONPOBOJHOCTb, KOHBEKITHS,
n3nydyeHue. TennoéMKOCTh Tena. Y iebHast
TEIIOEMKOCTD BEILECTBA. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPH TCILIOIICpEaAaqC

3.24

[TepBsrit 3aKOH TEPMOJIMHAMUKH.
IIpumeHenue [IepBOro 3aKOHA
TEPMOJIUHAMUKHU K M30MPOIECCaM.

['paduueckas uHTEpIIpEeTAIUs pabOTHI raza

3.2.5

TermtoBble MamHbl. [IpUHIMIBL 1ECTBUS
TEeIJIOBBIX ~ MammH.  [IpeoOpazoBanus
SHEPTrUu B TETUIOBBIX MaIllliHax.
Koaddurment nmoneznoro aeictrus (naiee
— KIIH) TeruoBoit mammuel. [{ukn Kapnao
u ero KIIJI

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKH.
HeoOpaTuMoCTh TpOIIECCOB B MPHUPOJIE.
TemmoBele ABUTraTENH. DJKOJOTHMYECKUE

Hp06JICMBI TCILNIOSHCPICTUKHA

3.2.7

TexHuueckue  yCTpOWCTBA:  JBUTraTElb
BHYTPEHHETO Cropasus, ObITOBOM

XOJIOJUJIbHUK, KOHOAUITHOHED

3.2.8

[IpakTnueckue  paOOTHI. N3mepenne

YIAEIbHOM TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOAHUA BEHIECBA. ®A30BbBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue " KOH/ICHCAIMSL.
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Hcnapenne u kuneHue. Y aelbHas Temora
apooOpa3oBaHusl. 3aBHCHMOCTb

TEMIICPATYPhI KUIICHUA OT JABJICHHA

332

AOCOII0THAS ¥ OTHOCUTENbHAS BIAXKHOCTH

BO3Ayxa. HacelenHsiil map

333

Teépmoe Teno. Kpucrammmueckue u
amMop¢Hbie Tena. AHHU30TPONUS CBONCTB
KpHUCTAJIJIOB. >KI/II(KI/I6 KpHuCTaJJIbI.

COBpCMCHHBIC MaTCpHraJibl

334

IInaBnenue u KpuCTallIn3alusi. Y aenbHas

teruioTa miasnaeHus. Cyonumanus

335

VYpaBHeHuUe TErI0BOro Oanaxnca

3.3.6

TexHudeckue yCTpOMCTBA: TUIPOMETP M
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUU
IIOJIy4YEHUsI COBPEMEHHBIX MAaTEepUajoB, B
TOM qucie HAaHOMATEPHAJIOB, U

HAHOTCXHOJIOI'nnu

3.3.7

[IpakTuyeckne  pabOTHI. N3smepenue

BJIAXKHOCTH BO3aYyXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DnexTpu3anus Tel. DJNEKTPUUECKUI 3apsil.

IIBa BHU/JIA DJICKTPUUYCCKUX 3apsA10B

HpOBO,I[HI/IKI/I, JAUDBJICKTPUKHU n

MOJIyIPOBOJIHUKH

4.1.3

3akoH COXPAHCHUS DJICKTPUUCCKOTO 3apsaia

4.1.4

B3aumopeiictsue 3aps10B. 3akoH Kynona

Onexrpuueckoe nose. HanpsxéHHOCTh
3JIEKTPUYECKOIO T1OJIA. [IpuHDHN
CyHepno3uuuu. JIMHUKM HanpsHKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA

PaGota cui 371€KTPOCTAaTHYECKOTO MOJIS.

ITorenmuan. Pa3HocTh MOTEHIIUATIOB

HpOBO,I[HI/IKI/I n JUDBJICKTPUKHU B
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IHOCTOSAHHOM QJICKTPUYCCKOM IIOJIC.

III/IBJ'IGKTpI/I‘IeCKaH MMPOHUIACMOCTDb

DIIEKTPOEMKOCTb. Konnencarop.
DneKTpOEMKOCTD IIOCKOTO KOHAEHCATOpa.

DHeprust 3apsHKEHHOTO KOHIEHCAaTopa

TexHudeckne yCTpONCTBA: SIIEKTPOCKOIL,
AIIEKTPOMETP, JNEKTPOCTATUYECKAS
3allMTa, 3a3€MJICHHE DSJIEKTPONPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYWHBIN IPUHTED

4.1.10

[TpakTuyeckne  pabOTHI. H3mepenune

ANMEKTPOEMKOCTH KOHJIEHCATOPA

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

VcaoBus CyI€CTBOBAHHUA ITOCTOAHHOI'O
QJICKTPHUYCCKOI'0 TOKaA. WCTOUYHUKH TOKa.

Cuia Toka. IlocToSHHBIH TOK

422

Hanpsokenue. 3akon Oma mist  ydacTka

Ja(S004

423

BHCKTpI/I‘-IeCKOC COIIPOTUBJICHHC.

Y,)ICJ'II)HOG COITPOTUBJICHHUEC BEIICCTBA

4.2.4

ITocnenoBarensHOE, napajiesibHOe,

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

4.2.5

Pa6ota QJICKTPHUYCCKOI'O  TOKa. 3akoH

Jxoyist — Jlenna

4.2.6

MOIHOCTB 3JEKTPUIECKOTO TOKA

4.2.7

anexkTpoBmkymas cuia (naitee — JC) u
BHYTpEHHEE COIMpPOTUBJICHHE HCTOYHUKA
Toka. 3akoH OMa /Jist OJTHOM (3aMKHYTO)
AJIEKTPUYECKON 1(S1178 KopoTtkoe

3aMBbIKaHHC

4.2.8

BHCKTpOHHaﬂ IMpOBOAUMOCTD TBép,Z[BIX
METAJIJIOB. 3aBHCHUMOCTH COIIPOTUBJICHUA
MCETAJlJIOB oT TCMIICPATYPHI.

CBepXIpoBOIUMOCTD
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4.2.9

OnexTpuueckuil Tok B Bakyyme. CBolcTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBOAHUKH. CoOcTBeHHas u
npuMecHas MMpOBOAUMOCTH
MOJTYTPOBOIHUKOB. CaoiicTBa p-n

nepexoaa. [loxynpoBogHIKOBBIE TPHOOPHI

4.2.11

DNEeKTpUYECKU TOK B  3JIEKTPOJUTAX.
DNEeKTpOIUTHIECKAs JIUCCOIIAAIIHSL.

OnexTponus

4.2.12

DNeKTpUYECKUit TOK B rasax.
CaMOCTOSTENLHBIM U HECAMOCTOATEIbHBIN
paspsa. Paznuunbie THUIIBI
CaMOCTOATENIBHOTO  pa3psana. MoaHus.

IIna3ma

4.2.13

TexHuueckue ycCTpOHCTBa: aMmIepMeTp,
BOJIbTMETpP, Ppe€OCTAT, HNCTOUYHHUKHU TOKA,
3JIEKTPOHArpeBaTeIbHbIE pUOOpHI,
AJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETP CONPOTUBJICHUS, BaKyyMHbII
JMOJI, TEPMHUCTOPHI H  (POTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ Au01, raJlbBaHHKa

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne D/IC ucTtoyHMKa TOKa M €ro
BHYTPCHHCTO COIIPOTUBJICHMUAL.

HaGmronenune anexTponausa

11 KITACC

Kon
pa3neia

Koanposepsiemoro
3J1eMeHTa

IIposepsiemble 3JIeMEHTbI
coJepKaHusA

4

OJIEKTPOAMHAMUKA

MATHUTHOE I1OJIE. SJIEKTPOMATHUTHASA MHAYKIOUA

43

4.3.1

ITocTossHHBIC MarHuThl.

B3aumoneiictBue TMIOCTOSSHHBIX
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MAarHuToB

432

MaruutHoe mnoje. Bekrop MarHuTHOH
MHAYKIUU. [IpuHUun cyneprno3uiuu.
Jlunuu marauTHOM MHAYKIMU. KapTuHa
JIMHAUM MAarHUTHOM WHIYKIUU TOJA

IIOCTOAHHBIX MAarHuTOB

433

MaraurtHoe 1nosje NpoBOJHUKA C TOKOM.
Kaprnaa smHMI 10N JUIMHHOTO
NpsIMOTO TPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOTO TPOBOJHHUKA, KaTyIIKH C
TOKOM. OmnbIT Opcrena.
Bs3aumopeiictBue MMPOBOJHUKOB c

TOKOM

434

Cuna Amnepa, €€ MOyJIb U

HaIpaBJIEHUE

435

Cuna Jlopenma, e€ wMoaylab W
HarpaBiieHue. JIBIbKeHUe 3apsHiKeHHOU
JaCTullbl B OJAHOPOJHOM MArHuTHOM

noste. Pabota cwitel Jlopeniia

4.3.6

SIBiIeHME PIEKTPOMATHUTHON MHTYKITUU

4.3.7

[ToTok BeKTOpa MAarHUTHON UHIYKIIMH

4.3.8

DJ1C WHIYKIIUU. 3akoH

QJICKTpOMar HUTHOI HUHAYKOUN q)apa;[eﬂ

4.3.9

BuxpeBoe anexrpudeckoe nosne. I/C
MHAYKIHMH B IPOBOJIHUKE, ABHKYIIEMCS
MOCTYTATENILHO B OJTHOPOZHOM

MAar"diuTHOM II0JI€

4.3.10

IIpaBuio Jlenna

4.3.11

NHIyKTUBHOCTS. SIBnenune

camouHaykiuu. IJIC caMOMHAYKIIUH

4.3.12

BHepFI/Iﬂ MAarduMTHOI'O IIOJIA KaTYIIKH C

TOKOM

4.3.13

BJIGKTpOMal" HHUTHOC I10JIC

4.3.14

Texnuaeckue yCTpOfICTBS.Z IMOCTOSAHHBIC
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MAarHurThl, QJICKTPOMAIHUTHI,
QJICKTPOABUI'ATCIIb, YCKOPUTCIIU
QJICMCHTAPHBIX YaCTUL], WHAYKIIMOHHAA

e4yb

4.3.15

[Ipaktnueckue pabotel. M3ydeHue
MArdmuTHOI'O I10JIs KaTyIJ_IKI/I C TOKOM.
Uccnenosanue AeicTBUS IIOCTOSHHOIO
MarHuTa Ha paMKy C  TOKOM.
Uccnenosanue SIBJICHUS

AJIEKTPOMATHUTHON UHIAYKLIHHU

KOJIEBAHUMA 11 BOJIHBI

5.1

MEXAHUYECKUE N SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebatenbnas cucrema. CB0OOOAHBIC
Kosie0aHusl. I"apmonnueckue
KOJICOaHMS. [Mepuon, 9acToTa,

amMIunTy1a u ¢asa KonebaHui

5.12

[Ipyx’uHHBIN MasITHUK.

MareMaTuyecKkuii MasTHUK

5.1.3

YpaBHenue TapMOHUYECKUX
KOJIcOaHHH. Kunematuueckoe u
JMHAMHUYECKOe OIHCaHue

KOJIE0ATEIBHOTO ABMKCHUS

5.14

IIpespamenue SHEPruu pu
rapMOHHYECKHX Koye0aHusax. CBs3b
aMIUTUTYAbl  KoJeOaHUl  MCXOIHOM
BEJIMYMHBI C aMIUIUTYyJlaMU KoJieOaHU

€€ CKOPOCTU U YCKOPECHHUS

5.1.5

Konebarenbubiii koHTyp. CBOOOIHBIE
JJIEKTPOMArHUTHBIE  KOleOaHus B
U/ICTHHOM KOJe0aTelbHOM KOHTYPE.
AHaNOTHs MEXIy MEXaHHWYECKUMH H
ANIEKTPOMAarHUTHBIMU  KOJIEOaHUSMH.

®opwmyiia ToMmcoHna

5.1.6

3aKOH  COXpaHEHWs]  BHEPIUU B
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UJEaIbHOM KOJIe0aTeIbHOM KOHTYpe

5.1.7

BrinyxaeHHbie MEXaHUYECKHE
konebanus. Pesomanc. PesonanchHas
KpHuBasl. Beinyxaennsie

SJICKTPOMAardHuTHLIC KoJieOaHusl.

[lepemennbiii Tok. CUHYCOUAANBHBIN

HepeMeHHBIﬁ TOK.

5.19

MouHoCTb IIEPEMEHHOTO TOKa.
AMIIIUTYIHOE u JIEHCTBYIOIIEE

3HAYCHUC CUJIbI TOKA U HAIIPSAKCHUA

5.1.10

Tpancdopmarop. IIpousBoxactso,
nepenaya u norpedaeHue
ANEKTPUUECKOMN SHEPTUH.
DKOJI0ru4ecKue puCKu npu
MIPOU3BOICTBE JIEKTPUUECKON SHEPTUU.
KynsTypa UCIIOJIb30BaHUs
ANEKTPOSHEPTMM B TOBCEAHEBHOM

KHN3HU

5.1.11

TexHuueckue YCTpPOMCTBA:
ceficMorpad, SIEKTPUYECKUN 3BOHOK,

JIMHUU JIEKTporiepeaayd

5.1.12

[Tpaktuyeckue pabotsl. MccnenoBanue
3aBHCUMOCTH nepuoaa MaJIbIX
KosleOaHUl Tpy3a Ha HUTH OT JJIMHBI
HUTH U Maccel rpysa. MccnepoBanue
IIEPEMEHHOTO TOKa B  ILENH U3
MOCJICIOBATEIBHO COETMHEHHBIX

KOHACHCATOpA, KAaTYUIKHU U PE3UCTOpA

52

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

MexaHudyeckue  BOJIHBI,  YCJIOBHUS

pacnpoctpanenus. Ilepuon. Ckopoctsb
>2 paCIpOCTPaHEHUs] W JJIMHA BOJHBL

[TonepedHbie ¥ POIOTBHBIC BOJIHBI
522 Wutepdepenims u nudpakus
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MCXaHHUYCCKHX BOJH

523

3Byk. Ckopocth 3Byka. I'pomkocTb

3ByKa. Beicora ToHa. TemOp 3Byka

524

DJIEKTPOMAarHuTHHIE BOJHBIL. Y CIIOBUS
W3JIyYEHHS] DJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BekropoB E, B
U U B DJIEKTPOMarHUTHOW BOJIHE B

BAKyYyMe€

525

CBoliCTBa DJIGKTPOMATHUTHBIX BOJIH:
OTpakeHHe, MIpeIoMIICHHE,
MOJISIpU3aIHs, T paKIus,
uHTepdepeHus. CkopocTb

SJICKTPOMArdHMTHBIX BOJIH

5.2.6

[llxkana  2IEKTPOMArHUTHBIX  BOJIH.
IIpuMeHeHnEe IEKTPOMarHUTHBIX BOJIH

B TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHBI pa,Z[I/IOCBH?)I/I 1 TCIICBUACHUS.
Pagnomokaryst. DJIEKTPOMArHuTHOE

3arps3HCHNE OKPYXKAIOIICH Cpeibl

52.8

TexHnueckue YCTpPOMCTBA:
MY3bIKAJIbHBIE WHCTPYMEHTBHI,
YJIBTpa3ByKOBas JIMarHOCTHKA B
TEXHUKE W  MEOUUUHE,  pajap,
paauoONPUEMHUK, TEJIEBU30p, aHTEHHA,

tenedon, CBU-neus

53

OIITUKA

5.3.1

[IpsimonuHeitHoe pacrpocTpaHEeHHE

cBeTa B OAHOPOAHOM cpene. JIyu cBera

532

OtpaxkeHne cBeTa. 3aKOHBI OTPAKECHUS
ceera. IloctpoeHne w300pakeHHii B

IIJIOCKOM 3€pPKaJIC

533

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS
cBera.  AOCONIOTHBIM MOKa3aTeib

IMPECIOMIICHUA
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534

Iommoe BHYTpEHHEE OTpaXKEHUE.
[IpenenbHblii yroJ MOJIHOTO

BHYTPEHHETO OTPAKEHUS

535

Hucnepcust cBera. CHOXHBIM CcOCTaB

oenoro ceera. Llser

53.6

Cobwuparorye 1 paccenBaroNIue JIMH3GI.
Tonkasa nun3a. POKyCHOE PacCTOSHUE
U ONTHYECKas CHUja TOHKOW JIMH3BL.
IToctpoenue n300pakeHUi B
COOMPAIOIINX U PACCEUBAIOIINX JTHH3AX.
@opMya TOHKOH JIMH3BL. Y BEIUYCHHUE,

JaBaeMoe JIMH30H

5.3.7

IIpeneinsr [IPUMEHUMOCTHU

FeOMeTqueCKOﬁ OIITHUKH

5.3.8

Wurepdepennus cBera. KorepentHsie
HCTOYHUKH. YCIOBHS  HAOIIOIEHUS
MakCHMyMOB 4 MHHHMYMOB B
UHTEePHEPEHITMOHHON KapTHHE OT JIBYX

CI/IH(l)aSHBIX KOI'CpCHTHBIX UCTOYHUKOB

539

Hudpakmus  cera. JudpaxmmonHas
peméTka. YcnoBue — HaOmOIEHUS
TJIaBHBIX MaKCHUMYMOB TIpH TaJCHUU
MOHOXPOMaTHYECKOTO CBETa Ha

IU(PaKITMOHHYIO PEeIIETKY

5.3.10

[Tonspuszanus ceera

5.3.11

TexHuueckue yCcTpoHCTBA: OYKH, JIyna,
¢doroanmapar, MPOEKLUOHHBIN anmapar,
MHKDPOCKOII,  TEJIECKOI, BOJOKOHHAs
ONTHKA, JAU(paKIHOHHAs  PpeIHIETKa,

TTOJISIPOU T

5.3.12

[IpakTuueckue pabotel. 3mepenue
nokasarte’ss pEeIOMIICHUS.
HccnenoBanue CBOMCTB M300pa)keHU

B JuH3ax. HaOmronmeHue mucnepcuu
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CBCTa

BJIEMEHTAHI CIIELITUAJILHOM TEOPUY OTHOCUTEJILHOCTH

6.1

I'panure! IPUMEHUMOCTH
KJIaCCHYECKOW MexaHMkHu. IlocTynarel
Teopun OTHOCHUTEJILHOCTH:
HHBapUaHTHOCTH MOoAayJiAd CKOpPOCTH
cBETa B BaKyyMe, IPUHLIAI

OTHOCHUTEJIBFHOCTH DWHIIITEHHA

6.2

OTHOCUTENIFHOCTD OIHOBPEMCHHOCTH.
BaMeI[HCHI/IC BpEMCHU W COKpalICHUC

JJIMHBI

6.3

OHeprus M UMIYJIbC  CBOOOIHOM

YaCTHUIbI

6.4

CBs13bp Macchl ¢ SHEPTUEH U UMITYJILCOM
CBOOOZHOM 4YacTHULIb. DHEprus IMOKOs

CBOOOIHOM YaCTHUIILI

KBAHTOBA ®U3UKA

7.1

SJIEMEHTBI KBAHTOBOI OIITUKU

7.1.1

®otonsl. Dopmyna Ilnanka cBsA3mM
Hepruu (HOTOHA C €ro 4YacTOTOM.

DOHeprus U UMIyJIbC GOTOHA

7.1.2

OTkpbiTHE u HCCIIEA0BAHUE
dotoaddekra. OnbiTer A.I'. CrosneTona.

3akoHsbI poTtodddexra

YpaBHeHue OHHIITENHA hilas: |
dbotoapdexra. «KpacHas rpaHHIAY

dororddekra

7.1.4

JaBnenue  ceera. Omnbitel  I1.H.

JleOenena

7.1.5

XuMmrueckoe NeHCTBHE CBETA

7.1.6

TexHuueckue YCTpOMCTBA:
¢dboTorIeMeHT, (POTOAATYNK, COTHEUHAS

Oatapest, CBETOINO/T

7.2

CTPOEHUE ATOMA
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7.2.1

Monens atroma Tomcona. OBITE
Pezepdopaa no uccnenoBanuio
cTtpoeHus aroma. [lnanerapnast moaennb

aToMa

7.2.2

[Toctynatet  bopa. U3nyuenue wu
norjoneHrne (GOTOHOB TPH TMEPEeXoe
aToMa C OJHOTO YpPOBHSI SHEPruu Ha
apyroi. Bunbl cnektpoB. Cnektp

YPOBHE PHEPTUU aTOMa BOJIOPOIa

7.2.3

BonnoBrele cBoiicTBa yacTHil. BoaHEI e
bponns. KopnyckynspHo-BoaHOBOMI
nyamusM. Jludpaxkuus 3IeKTpOHOB Ha

Kpucrajuiax

7.2.4

CnoHTaHHOE u BBIHYKJICHHOE
W3JIy4YEeHHE. YCTPONUCTBO M MPUHIUI

paboTHI Ma3epa

7.2.5

TexHuueckue yCTpOICTBA:
CIEKTPAJIBHBIA aHaIN3 (CIEKTPOCKOI),

Jia3ep, KBaHTOBBIM KOMIIBIOTEP

7.2.6

[Tpaktrueckue pabotel. HabOmronenue

JINHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoapl Ha6J'IIOIleHI/ISI U perucrpanuu

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTkpbITHE PATUOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuio cocraBa
pamroakTHBHOTO M3mydeHus. CBOWCTBA
anpa-, Oera-, TaMMa-U3Iy4YEHHUS.
BnusiHue pagmoakTHBHOCTH Ha JKHBBIC

OpraHHu3Mbl

7.3.3

OTKpbITHE TPOTOHA ©  HEUTpOHA.
Hyxnonnast monens siapa I'eiizenbepra
— HWBanenko. 3apsg snapa. MaccoBoe

yucio sapa. M3oromnsl
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7.3.4

Anbda-pacniaf.  DJCKTPOHHBIA |
MO3UTPOHHBIM  Oeta-pacman. ['amma-
U3JydyeHue. 3aKOH paJuOaKTHBHOIO

paciiaaa

7.3.5

DHepruss CBA3M HYKJIOHOB B speE.

Snepubie cuibl. Jlegext Macchl siipa

7.3.6

HnepHHe pCaKkmuu. I[CJ'ICHI/IC n CHUHTC3

saep

7.3.7

Anepubii  peakrop. TepmosiaepHbIN
cure3. IIpobirembl M NEpPCHEKTUBHI
SAJIEPHON HHEPreTHKU. DKOJIOTHYECKHE

ACIICKTHI ;{):[epHoﬁ OHEPICTUKU

7.3.8

OnemeHTapHble 4acTulbl. OTKpeITHE
[I03UTPOHA. DyHIaMEHTAIbHbBIE

BBaHMOHeﬁCTBHH

7.3.9

TexHuueckrue yCTpOMCTBA: JO3UMETP,
Kamepa BunbcoHa, sepHBIA peakTop,

aroMHast OomOa

7.3.10

[Ipaktrueckue pabotsl. MccaenoBanue
TPEKOB YacTHUI| (mo FOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3nHoro neba. Co3Bes3ausi, spKue
3BE3IbI, IJIAHEThl, WX  BUIUMOE

IBIDKEHUE

8.2

Comnueunast cucrema. [limaners 3eMHOI
rpynnbl.  [ImaHeThI-TUTaHTBI W UX
CHYTHI/IKI/I, KapJII/IKOBI)Ie IIJIAHCTHI.

Mauislie Tera CoTHEUHOM CUCTEMEI

8.3

Connne, ¢dorochepa u armocdepa.

CoHevyHast akTUBHOCTD

8.4

NcTounuk sHeprun CosHua U 3B€371

8.5

3Bé3,£[BI, HUX OCHOBHBIC XapPAKTCPUCTUKU:

Macca, CBETUMOCTb, pamuyc,
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TeMIeparypa, ux B3aUMOCBSI3b.
JlnarpaMMa «CHEKTpaJibHbIA KJIacc —
CBETUMOCTE). 3BE3bI [JIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCHUMOCTh
«Macca — CBETUMOCTbY» ISl 3BE3N

TJIaBHOU IIOCJICA0BATCIIBHOCTU

8.6

H#H#Par##HBuyTpeHnHee cTpoeHHe 3BE3.
COBpeMCHHLIe MpCACTaBJICHUA 0
MPOUCXOXKICHNUHU U 3BoorK CofHIa U

3BE31. DTanbl )KU3HU 3BE3]

8.7

Mneunsiii IIyte — nHama ['anaktuka.
CnupanbHass  cTpykTypa ['amaktuku,
pacmpeneineHue 3BE37, Tasa U IbLIU.
[Tonoxxenne u papwxkenue ConHla B
INanaktuke. Ilmockas u cdepuueckas

HOJICUCTEMBI I allakTHKU

8.8

Tunel ranakTuk. PaguoranakTukd |
KBazapbl. UEpHBIE IBIPEI B  sApax

TraJaKTHUK

8.9

Bcenennas. Pacmmpenue BceneHHON.
3akon Xa0O06ma. Paz0Oeranue rajgakTuk.
Bospact u pagnyc Bcenennoit, Teopus
Bonbmioro B3peiBa. Mojenb «ropsiuei

Bcenennoi». PenukroBoe usinyueHue

8.10

MacmTaOHast cTpykTypa BceneHHoi.
MeraranakTuka. Hepeménnnie

po0IeMbl ACTPOHOMUH

MarepuajbHO-TeXHHYeCKas 0a3a yueOHOro nmpouecca, 000py10BaHue, B
TOM 4McJIe IPUOOPETEHHOE HA CPeICTBA TPaHTA:

- [Tanens untepaktuBHas Baikal

- Mo6unbHBINH 1a00paTOPHO-IEMOHCTPAITMOHHBIA KOMITIEKC ISl y4eOHOM
MPAKTUYECKON U MPOCKTHOU JACSITEIHOCTH MO (PU3UKE




- Pecypcubiit Habop "Cucrema ynpaBieHUus MaKeTOM OMOHUYECKOU pyKu”
- KoHCcTpyKTOp mpOorpaMMHUpyEMBIX MOJIENIEN HHXKEHEPHBIX CUCTEM.
«KubeprexHnyeckne CucTeMbl»

- KoHCcTpyKTOp mpOorpaMMUpyEMBIX MOJIENIE HHXKEHEPHBIX CUCTEM.
Pacmmpennslii
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