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HOACHUTEJIBHAA 3AIINCKA

du3nka Kak Hayka O Hamboyiee OOIMX 3aKOHAX MTPHUPOMBI, BBICTYIAas B KayeCTBE
y4yeOHOTO TpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHUCTEMYy 3HaHUH 00
okpyxaromeM wmupe. llIkompHBIH Kypc (QU3HKH - CHCTEMOOOpA3YIOIIMH s €CTECTBEHHO-
HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJBKY (PM3NYECKHE 3aKOHBI JISKAT B OCHOBE IPOLIECCOB U
SBJICHUW, W3y4aeMbIX XHMHEH, OuWojioruel, Qu3ndeckoir reorpadueli W acTPOHOMHEH.
Hcnonp3oBaHne W aKTHUBHOE NpPUMEHEHHWE (U3MYECKUX 3HAHWK ONpeAessieT XapakTep u
pa3BuUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B c(epe SHEPreTHKH, TPAHCIIOPTa, OCBOSCHHS KOCMOCA,
MOJIy4Y€HUSI HOBBIX MaTEpUaJIOB C 3a/laHHBIMH CBOMCTBaMU U Apyrux. M3ydenue puU3nku BHOCUT
OCHOBHOH BKJaJ B ()OPMHUpPOBaHHE €CTECTBEHHO-HAYYHOM KAapTHUHBI MHpa OOy4yarouiuxcs, B
(dhopMHpoBaHHE YMEHUI IPUMEHSTh HAY4YHbII METOJI MO3HAHUS [IPH BHINOJHEHUH UMH Y4€OHBIX
UCCIIEIOBaHUM.

B ocHOBY kypca pu3uku A1 ypoBHS CpeiHero o01iero oopa3oBaHus MOJOXKEH sl UAeH,
KOTOpbIE MOKHO paccMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUS.

Wnes nenoctHoctu. B cOOTBETCTBUM ¢ HEW Kypce SIBISIETCS JJOTHYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCEX Pa3AeioB (DM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, TaKk U
COBPEMEHHOU (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBHM ¢ Hell MaTepuan Kypca (U3MKH OOBEAUHEH
BOKpYr ¢usnueckux teopuil. Benymmm B Kypce sBisercs (GpopMHpoBaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BELICCTBE U IOJIE.

Wnes  rymanwrtapusanuu. Peanmmsamms  uaenm — NpeanojaraeT — HMCHOJIb30BAHHE
I'YMaHUTApHOTO NOTEHIHana (PU3MYECKOM HAyKH, OCMBICICHHE CBSI3M pPa3sBUTHUA (DUHKH C
pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTMYECKUMU
npooOIeMaMH.

Wnes npuknanHoil HampasineHHocTd. Kypc ¢usuku npenmonaraer 3HaAKOMCTBO €
LIIMPOKAM KPYIOM TEXHUYECKUX M TEXHOJIOTHYECKHUX IPWIOKECHUM H3Y4EHHBIX TEOPHH U
3aKOHOB.

Wnest sxonorusanuu peanusyercs IOCPEACTBOM BBEICHMS JJIEMEHTOB COACPIKAHMA,
MOCBSIIEHHBIX 3KOJIOIMYECKHMM IpPOOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkke 00CykIeHUs Ipo0IeM palvoOHAIBLHOIO IPUPOAOIIOIb30BAHUS U
9KOJIOTUYECKOH 0€30MMacHOCTH.

CrepHEBBIMU 3JIEMEHTAMU Kypca (M3UKH Ha YPOBHE CpelHero ooOuiero oopazoBaHMs
ABIIAIOTCS  (u3nyeckue Teopuu ((HopMHUpOBaHME MPEACTABICHUA O CTPYKType HOCTPOCHHS
¢u3nyeckoil TeopuH, posiM (QyHIAMEHTAIbHBIX 3aKOHOB M IPHUHIUIIOB B COBPEMEHHBIX
IIPEJCTABICHUSX O IPUPOJE, TPaHULAX NMPUMEHUMOCTH TEOPHH, IUIsl ONHUCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUM U IIPOLIECCOB).

CucTeMHO-IeSTeTbHOCTHBIN MOAX0/] B Kypce (PU3MKH pean3yeTcst Ipex/ie BCero 3a cuéT
OpraHu3alluM 3KCIIEPUMEHTAIBHON JlesTeNbHOCTH oOydarouiuxcs. J[ins 6a30Boro ypoBHs Kypca
(GU3UKN - 3TO UCMOJIb30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
71a00opaTOpHBIX PabOT, KOTOpbIe B Mporpamme Mo (usnke oObEIMHEHBI B OOLIUI CHHUCOK
YUYCHMUYECKUX NMPaKTHUECKUX paboT. BrlaeneHne B ykazaHHOM IepeyHe Ja0opaTOpHBIX padoT,
MPOBOJIUMBIX JJISi KOHTPOJS U OLIEHKH, OCYIIECTBISETCS YYaCTHHUKaMH OO0pa30BaTeIbHOTO
nporecca UCX0sl U3 0COOEHHOCTEH TUIaHUPOBaHMS M OCHalleHus KabuHeta ¢usuku. [Ipu sTom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOIIMMUCS YMEHUSIMH TPOBOJUTH KOCBEHHbIE HM3MEPEHMS,
UCCIIEIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE



MPEUI0KEHHBIX THIIOTE3.

Pemenne pacu€THBIX W KAUeCTBEHHBIX 337a4 C 3aJaHHON (DU3MYECKOW MOJENbIO,
II03BOJISIIOIIEE TPUMEHSTh N3YUYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjena Kypcea,
TaK M WHTETPUPYS 3HAHUS W3 Pa3HbIX pa3fenoB. s KadecTBEHHBIX 3a7ad MPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TMPOTeKaHWs (U3NYECKUX SBICHUH M TPOIECCOB B
OKpYXKAroIlel »XU3HU, TpeOyrommue BbIOOpa (QU3MYecKOW MOAETHM JJsl CHUTYallUd IPaKTHKO-
OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpedoBanmsiMu DPIOC COO x MarepuanbHO-TEXHHYECKOMY
obecrieyeHnto y4eOHOTO mporecca 0a30BBIH YpOBEHb Kypca (HM3MKH Ha YPOBHE CPEIHETO
oOuiero oOpa3oBaHMs U3ydaeTcsl B YCIOBUSAX MPEAMETHOTO KaOMHETa (PU3UKU WU B YCIOBUSX
MHTErPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYy4YHOIro LMKIa. B kabuHere Qu3uku
nMeetcsi 1aboparopHoe o00pylIOBaHUE JUIsl BHINIOJIHEHHS YKa3aHHBIX B Iporpamme mno (pusuke
YUEHUYECKUX MPAKTHUYECKUX padOT U JEMOHCTPAIMOHHOE 000PyI0BaHNUE.

JlemoHCcTpanrionHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUU C TMPUHIIMIIOM
MUHUMAJIBHON JOCTATOYHOCTH W 00ECTeUMBAET TMOCTAHOBKY IEPEUUCIICHHBIX B MPOTpaMMe 10
¢u3MKe KIIOYEBBIX JEMOHCTpAalUi Ui HCCIENOBAaHHUS HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
AMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHEHHUH.

JlaGoparopHoe 000pyAOBaHHE IJIi YIEHHMUYECKUX NMPAKTUYECKUX paboT dopmupyercs B
BHJIE TEMAaTUYECKMX KOMIUIEKTOB U OOecleunBaeTcsl B pacuéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyuaronuxca. Temarndyeckue KOMIUIEKTHI J1a00OpaTopHOro oOOOpYyIOBaHUS MOCTPOEHBI Ha
KOMIIJIEKCHOM HCHOJIb30BAHUU aHAJIIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX
M3MEPUTENbHBIX CUCTEM B BHJIE€ IU(DPOBBIX Ja00paTOPU.

OCHOBHBIMU HeJSIMU U3ydeHUST (GU3UKH B 0OIIEM 00pa30BAHUH SIBIISIIOTCS:

o (dhopMHpoBaHHE MHTEpeca U CTPEeMJICHHUS OOydJalolUXcs K HAyYHOMY H3YyYEHHIO
MIPUPO/IbI, Pa3BUTHE WX UHTEUIEKTYaJIbHBIX M TBOPUECKHX CIIOCOOHOCTEN;

o pa3BUTHE TMpPEACTABICHUII O HAyYHOM MeETOJe IOo3HaHUs U (opmHpoBaHHE
HCCIIEIOBATENIbCKOTO OTHOIICHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

o (¢hopMHpoBaHHE HAy4YHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa H3y4eHHUS OCHOB
CTpOEHUS MaTepuu U (pyHIaMeHTaIbHBIX 3aKOHOB (DU3UKH;

o (dbopMupoBaHre yMEHUN OOBICHATH SBICHUS C HUCIOJIb30BAaHUEM (PU3MUECKHUX
3HAHWUN U HAYYHBIX JOKA3aTENbCTB;

. (dbopMupoBaHHE TPEACTABICHUNA O ponu (GU3MKH JUIS  Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHUH.

JlocTkeHne 3TUX Lenei o0ecreunBaeTcs pelieHHeM CIEAYIONIMX 3aJad B Ipolecce
M3Yy4eHHUs Kypca (PU3UKU Ha YPOBHE CpPEeIHEro o0IIero 00pa3oBaHus:

. npuoOpeTeHne cHUcTeMbl 3HaHMM 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUAX, BKIIIOUYasi MEXaHUKY, MOJIEKYIAPHYIO (DU3HKY, 3JEKTPOIMHAMHKY, KBAaHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;

J (dbopMupoBaHME YMEHMH NPUMEHSATh TEOPETUYECKHE 3HAHUS Uil OObSICHEHUS
¢u3nUecKux SBIEHUN B MPHUPOJE M JUId NMPHUHATUS MPAKTUUYECKUX PELICHHH B MOBCEIHEBHOMN
KHU3HU;

J OCBOEHHME CIOCOOOB PELICHMS PA3IUYHBIX 3a/1a4 C SIBHO 33/JIaHHON (PU3UYECKOM
MOJIeNbIO, 3a/ay, IOApPa3yMEBAIOIIUX CAMOCTOSATENBHOE CO3JaHue (PU3MUECKOW MOMENH,
COOTBETCTBYIOLIECH YCIOBHM 3aauu;

o MOHUMaHUe (PU3NYECKUX OCHOB U NMPHUHIMIIOB JEHCTBUS TEXHUUYECKUX YCTPONCTB



Y TEXHOJIOTMYECKHX MPOIIECCOB, UX BIHMSIHUS Ha OKPYXKAIOIIYIO CPEay;

J OBJIAZICHUE METOJAMH CAMOCTOSITENIbHOTO IUIAHHUPOBAHHUA W IPOBEICHHS
(GU3NYEeCKUX OSKCIEPUMEHTOB, AaHalW3a M HMHTEpIpeTanud HH(pOpMAaIMH, OINpeneIeHus
JOCTOBEPHOCTH IMOJYYEHHOTO Pe3ysIbTara;

J CO3/IaHUE YCIOBUH Ui pa3BUTHUS YMEHUH MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOM JAEATEIBHOCTH.

OOmiee ynciio 4acoB, peKOMEHIOBAHHBIX /ISl U3ydeHHs (PU3UKH, cocTaBisieT 136 vaca: B
10 xiacce - 68 yaca (2 yaca B Hezento0), B 11 kiacce - 68 yaca (2 yaca B HEJIEIIO).

YuyeOHO-MeToANYeCKUI KOMILIEKT.

1. ®uzuka. 3amgaunuk. 10-11 xnaccsl: yaeonoe nocobue / A.Il. PeimkeBuu. — M.: JIpoda,
2021.

2. ®uszuka: Mexanuka. 10 knacc: yueonuk / I'.5. Msikumes u ap.. — M.: Ipoda, 2019.

3. ®usuka: MonekynspHas ¢uszuka. Tepmommnamuka. 10 xmacc: yueOnux / TS
MsikumieB u ap.. — M.: Ipoda, 2019.

4. ®usuka: OnekrpoauHamuka. 10-11 xnaceel: yueonuk / I'.5. Mskumes, A.3. CHUHSKOB.
— M.: lpoda, 2021.

5. ®wusuka: Konebanust m BomHbl. 11 kmacc: yueOnuk / .5, Mskume u ap.. — M.:
Hpoda, 2020.

6. ®usuka: Ontuka. KanToBas ¢usuka. 11 knace: yaeonuk / I'.S1. Msikumes u ap.. — M.
Hpoda, 2020.



COJEPKAHUE YYEBHOTI' O ITPEJIMETA

10 KJIACC

Pazoen 1. Qu3zuxka u memoowvl Hay4HO20 NOZHAHUA.

®dusuka - Hayka o npupoje. Haydnele MeTonpl Mo3HaHUSA OKpyXkaromero mupa. Poib
9KCIIEPUMEHTA U TEOPUH B IIPOLIECCE MTO3HAHUS IPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pu3nyecKux siBICHUH u nporeccoB. Hayunsie rumotessl. duzndeckue
3aKOHBI ¥ TCOPUH. | paHHIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHITUIT COOTBETCTBUSI.

Ponp m mecto ¢usuku B (popMuUpOBaHMHM COBPEMEHHON HAy4yHOW KAapTHHBI MHpaA, B
MPAaKTUYECKOUN JACSATEIbHOCTH JIFOICH.

JleMoHCTparmu.

AHasnorosbie U ITU(POBBIC U3MEPHUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC JTATUUKH.

Pazoen 2. Mexanuka.

Tema 1. Kunemamuka

Mexanuveckoe aBmwkeHHe. OTHOCUTEILHOCTh MEXaHWYECKOTOo BMkeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHSISEI CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepUaIbHON TOYKH, UX MPOEKIUU HA OCH CUCTEMbI KOOpAHHAT. CIOKEHHE MEepEeMENICHUNA 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE TPSMOJIMHEHHOE ABMXKeHHUE. | paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHON TOYKH OT BPEMEHH.

CBoboaHoOe maeHne. Y CKopeHrue CBOOOTHOTO TaCHUSI.

KpuBonuueitHoe paBukeHue. JIBUKEHHE MaTepuaJbHOW TOUYKH IO OKPY)KHOCTH C
MOCTOSIHHOM M0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHas cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckre yCTpOMCTBA W NPAKTUYECKOE TNPUMEHEHHE: CHUAOMETp, JBHXKEHHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

JeMoHCTparmu.

Mogenb cucteMsbl OTCUETA, WILTFOCTPALIMS KHHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habnronenue ABM>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Y4eHUueCKui IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LEJIbIO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

UccnegoBanue  COOTHOIIEHUS ~ MEXAY  NYTSIMU, OPOWJIEHHBIMHM  TEIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS IAPUKA B BA3KOM KHIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Tunamuxa.

[Ipuamun otHocuTensHOCcTH [amunes. Ilepebii 3akoH Herorona. MHepuuanbHbIE
CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnozunmu cwi. Bropoit 3akon HerotoHa ams
MaTtepuanbHOM TOUKHU. Tpernii 3akoH HproTOHA 151 MaTepraibHbIX TOYEK.



3akoH BceMupHOro tarorenus. Cuma tsxectd. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunpsl TpeHust (mokos, ckojibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cua TpeHHsI CKOJIBXKEHHUsS U cuiia TpeHus nokos. Koagunuent tperans. Cuna conpoTUBICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTH WJIH Ta3e.

[TocTynarenpHoe ¥ BpaliaTreabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeNa.

MoMEeHT cuiibl OTHOCHTENBHO Ocu BpamieHus. Ilmedo cuibl. YcnoBusi paBHOBecus
TBEPAOTO TEa.

TexHuueckue yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHE: MOJIIUIHUKH, JIBWKCHHUE
HCKYCCTBEHHBIX CITYTHUKOB.

JleMoHCTparmu.

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOopMaIiH.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecHs TBEPAOTO Tesa. Bubl paBHOBECHS.

Y4yeHn4ecKuil IKCIIEpUMEHT, JJa00paTOpHbIE pabOTHI

N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B IPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonwl coxpanenus 6 MexaHuke.

Nmmynsc MaTepuanbHON TOUKH (Tela), CHCTEMbl MaTEPUATIbHBIX TOUEK. VIMITYIbC CHITBI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHHs UMITyJIbca. PeakTUBHOE ABMKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprusi MarepualibHON TOUYkU. TeopeMa 00 M3MEHEHUU KUHETHYECKOU
SHEPrUH.

[lotenmmaneHass oHeprus. [loTeHuuanbHas SHepPrus ynpyro JaeGpopMUPOBAHHOM
npyxuHbl. [loTeHnnanbHas sHeprus Tena BOIU3H MOBEPXHOCTU 3EMIIH.

[ToTeHnmanpHble U HEMOTEHIMANbHBIE CUIIBL. CBs3b PabOTHl HEMOTEHUHMATbHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM YHEPruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCcTpoHCTBa U MPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KONED, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

JleMoHCTpamu.

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo mOoTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Y4eHUYeCKUi IKCIIEPUMEHT, J1a00opaTOpHBIE PabOTHI

N3ydyenne abCONMIOTHO HEYNPYroro yjaapa ¢ IMOMOINBIO JBYX OJWHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI C M3MEHEHHEM MEXaHMYECKOW JHEpPrHH Teia Ha



MpUMeEpE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Pazoen 3. Monekynapnasa puzuka u mepmoounamuka.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUlLL.

OCHOBHbBIE  TIOJIOKEHUS  MOJICKYISIPHO-KHUHETUYECKOM TEOPUM U  HMX  OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwxkenue. duddys3us. Xapakrep ABIWKEHHS W B3aUMOACHCTBUS
YacTHI[ BelleCcTBa. MoJelin CTPOCHHUSI Ta30B, KUAKOCTEH U TBEPABIX TeI U OOBICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pazmepsl Mosekyn. KoundecTBo Bemiecrtsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISAPHO-KMHETHYECKOW TEOpUu
UJeaTbHOTO Ta3a. AOCONIOTHash TeMIepaTypa Kak Mepa CpeAHeW KHHETUYECKOW JHEepruu
TEIIOBOrO JABWKEHHUS dvactul rasza. [llkama temnepatyp KensBuHa. ['a30Bble 3aKOHBI.
VYpasuenue Menneneea-Knaneiipona. 3akon Jlamprona. M3omporiecchl B HI€alIbHOM Tasze C
MIOCTOSIHHBIM KOJIM4YEeCTBOM BeulecTBa. ['paduueckoe npepcraBieHne U30MPOLIECCOB: U30TEPMA,
n30x0pa, uzobapa.

Texaudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

JleMoHCTparmu.

OnbITEL, OKa3bIBAIOIIUE JUCKPETHOE CTPOCHHE BelecTBa, (oTtorpaduu MOJEKYIT
OPraHNYeCKUX COCTMHEHUH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas NPUPOTy JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnBbIThI, MIUTIOCTPUPYIOIINE YPaBHEHUE COCTOSIHUSA UACATBLHOTO ra3a, U30MPOIIECCHI.

Y4eHuuecKui IKCIePUMEHT, JIabopaTOpHbIe PabOThI

Omnpenenenre Macchbl BO3/yXa B KJIAaCCHOW KOMHATe€ HAa OCHOBE H3MepeHuil 00béMa
KOMHATBI, JaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX1y MapaMeTpaMy COCTOSIHUS Pa3pexeHHOro rasa.

Tema 2. Ocroebl mepmoounamuxu.

Tepmoaunamuueckasi cuctema. BHyTpeHHSIsE SHEprusi TepMOJIMHAMUYECKOM CHUCTEMBI U
criocoObl e€ m3meHeHusi. KonnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
UJeanbHOTOo ra3a. Buiel Terionepenayn: TeIIONPOBOIHOCTD, KOHBEKIIUS, U3TyYeHUE. Y AeibHas
TEII0EMKOCTh BellecTBa. KonuecTBo TErioThl pU TEIUIonepeaaye.

[Tonsitne 06 ammabatHom mporecce. [lepBbiii 3akoH TepMoauHaMuku. [Ipumenenue
MIEpPBOTro 3aKOHA TEPMOJIUHAMHKH K H3ompoIieccaM. I paduueckast unTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOIE.

TemnoBbie MammHbl. [IpUHIUTBL TEHCTBUS TEIUIOBBIX MaiiuH. [Ipeobpa3zoBanust sHEPTrUU
B TeruioBbIX MammHax. Koadduument nmonesnoro aevicteus teruoBoit mammunbl. [{ukn Kapuo u
ero K03 QUIMEHT MOJIEe3HOTO AEHCTBHS. DKOJIOTUYECKHE MPOOIEMBI TEIIOIHEPTETUKHU.

TexHuueckre yCTpPOICTBA M MPAKTUYECKOE IPUMEHEHUE: JBUTATEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIBHUK, KOHTUITHOHED.

JleMoHCTpamu.

H3meHeHne BHYTpEHHEW HSHEPrUU Tella MPU COBEPIICHUH PaOOTHI: BBUIET MPOOKU U3
OYTBIJIKM TIOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue dQupa B JATYHHOU TpyOke MyTéM
TpeHus (BUACOAEMOHCTpALIU).



N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu TeIonepeaaye.

OmnpIT M0 aguabaTHOMY PacIIMPEHUIO BO3/yXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Mojienu apoBoii TypOUHBI, JBUTATEIISI BHYTPEHHETO CrOPaHusl, PEaKTHBHOTO JIBUTaTEIIs.

YdeHn4ecKuil 3KCIepuMeHT, J1abopaTopHble paboThI

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoowl.

[TapooOpazoBanne u KoHACHcanus. VcnapeHne wu KurneHue. AOCOJNIOTHAS W
OTHOCHTEJIbHAS BIIAXXHOCThH BO3ayxa. HackllieHHbIN map. YaenbpHast TEIioTa nmapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUSL.

TBépnoe Tteno. Kpucramummueckue u aMopduble Tena. AHHU30TPOIUS CBONCTB
kpuctayoB. Kunkue xpucramibl. CoBpeMeHHble MaTepHuaibl. [InaBieHne u KpucTamin3anus.
VY aenpHas TeroTa miuasiaeHus. Cydoaumanus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoicTBa M NPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUM  TOJIyYE€HUS COBPEMEHHBIX MAaTepuajoB, B TOM  4YHCIeE
HaHOMAaTEepHUAJIOB, U HAHOTEXHOJIOTUH.

JleMoHCTparmu.

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue npu noHM>KEHHOM J1aBJICHUH.

CriocoOb1 M3MEPEHUS BIAKHOCTH.

Habnionenne HarpeBaHusl M IUIaBJICHUS KPHUCTAJUIMYECKOTO BelecTBa. JleMOHCTpauus
KpPHUCTAJLIOB.

Y4yeHU4YecKuid IKCMEPUMEHT, JiabopaTtopHble paboThl M3mepeHue OTHOCHTEILHON
BJIAYKHOCTH BO3/IyXa.

Pazoen 4. Inekmpoounamuxa.

Tema 1. Dnekmpocmamuxa.

OnekTpusanuss Tel. OJEKTpUYecKud 3apsan. /J[Ba Buaa >IEKTpUYECKHUX 3apsoB.
[IpoBOAHMKH, AUBIEKTPUKH U MOJYPOBOAHUKN. 3AKOH COXPAHEHHMS SJIEKTPUUYECKOTO 3apsia.

B3aumoperictue 3apsanoB. 3akoH Kynona. ToueuHblil 3J€KTpUYECKUA  3apsjl.
Onektpuueckoe mnoJe. HampsxéHHoCTh anekTpudeckoro mnons. [lpuHiun cynepno3unuun
ANEKTPUYECKUX MoJIeh. JINHNN HAaNpsHKEHHOCTU AJIEKTPUYECKOTO TOJIS.

PaGora cun onektpocratuueckoro mois. [loreHuman. Pa3HOCTh MOTEHIMAJIOB.
[IpoBOAHMKY U AUDIEKTPUKH B AJIEKTPOCTATUYECKOM ToJie. JluanieKTpuueckasi IpOHULIAEMOCTb.

OnexrpoéMkocTs. KonzmeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckre yCcTpoiiCTBa M MPAKTUUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIL, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE SJIEKTPONpPUOOPOB, KOHJEHCATOp, KOMUPOBAIBHBIN
anmnapar, CTpyWHBINA IIPUHTED.

JeMoHcTpanuu.

YeTpoiCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU30BAHHBIX TEJ.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEIL.

[IpoBOIHUKH B AIIEKTPOCTATUYECKOM II0JIE.

DnexTpocTaTH4ecKas 3alluTa.

JIMBIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOAAM IIJIACTHH,



paccTOsHUS MEXAY HUMH U JUBJIEKTPUUECKON IIPOHUIIAEMOCTH.

DOHeprus 3apsKEHHOI0 KOHJEHCATOPA.

VYyeHnuecKkuil 3KCIIEpUMEHT, JabopaTopHble pPadoThl M3MepeHue 3IeKTPOEMKOCTH
KOHJIEHCATOPA.

Tema 2. Ilocmosannwiit 3neKmpuiecKuil mox.

Toxku B pa3nUUHBIX cpedax. OJEKTPUYECKUM TOK. YCIOBUS — CYIIECTBOBAHMS
anekTpudeckoro Toka. Mcrounuku Toka. Cuma Toka. [locTossHHBIN TOK.

Hanpsokenne. 3akon OMma ai1s ygacTka LIETH.

DnexTpuyeckoe COIIPOTHUBIICHUE. VYnensHoe COIIPOTHUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anexTpuueckoro Toka. 3akoH Jxoyis-Jlenia. MoIHOCTE 3IEKTPUYECKOTO TOKA.

DNeKTpOABMKYIlasi CHJIa U BHYTPEHHEE CONPOTHUBIIEHWE MCTOYHHMKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTO#) 3NieKTpruyeckoi renu. KopoTkoe 3aMmbIkaHue.

DOneKTpOHHas MPOBOAUMOCTh TBEPABIX METa/NIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METaJJIOB OT TemnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPHUMECHAas MPOBOJUMOCTh IOJIYIIPOBOJIHUKOB.
CgoiictBa p-ni-nepexoja. [loaynpoBogHUKOBBIE TIPUOOPHIL.

DOneKTpuuecKuii TOK B pacTBOpax M pacilaBaX 3JIEKTPOJIUTOB. JIEKTPOIUTHYECKAs
JUccoanus. IIEKTPOIU3.

DNeKTpUYeCcKril TOK B razax. CaMOCTOSATENbHBIM M HECAMOCTOSTEIbHBIN pa3psi.
Momnnus. [Tnazma.

TexHuueckre YCTpPOMCTBA W NPAKTUYECKOE NPUMEHEHUE: aMIIEpMETpP, BOJIBTMETD,
peocTar, HMCTOYHHMKHM TOKa, 3JIEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHHS, BAaKyyMHBIA IHOJ, TEPMHUCTOPBHl U (OTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN 1IN0/, FalbBaHUKA.

JeMoHCTparmu.

N3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh COIPOTHUBJICHUS LUJIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAJH
MIOIIEPEYHOI0 CEYEHUsl U MaTepuana.

CMenaHHoe coeIMHEHUE POBOJHUKOB.

[IpsiMoe m3MepeHue 3IEeKTPOABMKYIIEH cuiabl. KOpOTKOE 3aMblKaHUE TajbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia U IpOBOIUMOCTh BO3yXa.

OnHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

YdeHnueckuil 3KCrepuMeHT, J1abopaTopHble paboThI

N3ydeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenue SneKTpOABMXKYIIEH CHIBI MCTOYHMKA TOKAa UM €r0  BHYTPEHHETO
CONPOTHUBIICHUSI.

Habnronenue snexrposin3a.

MexnpeamerHbie CBA3H.

Wzyuenne kypca ¢usuku 6a3oBoro ypoBHS B 10 Kiacce OCyIIECTBISETCS C Y4ETOM
COJIEp’KaTeNbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OHOJOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.



MexnpeAMeTHbIE TMOHSATUS, CBA3aHHBIE C W3YYEHUEM METOJIOB HAYYHOTO IMO3HAHUS:
SBJICHWE, HAy4YHbId (akt, rumore3a, Qu3uUeckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJICHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIIb, U3MEPEHHE.

Matremaruka: perieHiue CHCTeMbl YpaBHCHU, JTHHEWHas QyHKIus, napadoiia, rurepboa,
uX TpadUKA ¥ CBOWCTBA, TPUTOHOMETPHYCCKUE (PYHKIIMH: CUHYC, KOCHHYC, TAHT'CHC, KOTAHTCHC,
OCHOBHO€ TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPhl U WX MPOCKIMU HA OCH KOOPJHMHAT,
CJIO’KEHHE BEKTOPOB.

buonorus: MexaHudyeckoe IBIKEHHE B )KUBOU mpupoje, 1uddy3us, 0cMOC, TETII00OMEH
YKUBBIX OPraHU3MOB (BHJbI TEIUIONEpPEAaun, TETUIOBOE PABHOBECHE), DJIEKTPUUECKHUE SIBJICHUS B
YKUBOM IPUPOJIE.

XUMHUS: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAas Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUIKOCTEH U Ta30B, DIJICKTPUUYECCKUE
CBOMCTBA METAJIJIOB, AJICKTPOJIMTUYECKAS TUCCOIIMAIINS, TaJTbBAHUKA.

['eorpacdus: BIa)XKHOCTH BO3/IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonorus: npeoOpazoBaHUe IBMKEHUN C UCTIOIB30BAaHUEM MEXAHU3MOB, YUET TPEHUS
B TEXHHWKE, MOJIIUIHUKH, WCIIOIH30BAaHUE 3aKOHA COXpaHEHHWs HUMITYJIhca B TEXHHKE (pakerta,
BOJOMET U Jpyrue), JABHUraTellb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOU
XOJIOAWIBHHUK, KOHJAUIIMOHEP, TEXHOJIOTHUHU TIOJyd€HUS] COBPEMEHHBIX MAaTepHajioB, B TOM YHCIIC
HAaHOMAaTepUaJIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TMPUHTEP, OJICKTPOHArpeBaTeNbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHL, TATbBAHUKA.

11 KJIIACC

Pazoen 4. Inekmpoounamuxa.

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA.

[TocrositHHbIE MarHWUTHL. B3anMoneicTBHE MOCTOSIHHBIX MarHuTOB. MarHuTHoe mnoJe.
Bekrop marautHOM UHAYKIMU. [[pyHIMI Cynieprno3uLIMM MarHUTHBIX MOJeH. JIMHUM MarHUTHOM
nHAyKuuu. KapTrHa nTuHUN MarHUTHOM MHIYKIUMU T10J1S1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHOe noje npoBoAHMKa ¢ TOKOM. KapThHa NMHUN MHAYKIMM MArHUTHOTO MOJIA
JUIMHHOTO TPSIMOTO IPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHUKA, KAaTYHIIKH C TOKOM.
OnbiT DpcTena. BzaumoaelicTBue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJb U HalpaBJICHUE.

Cuna Jlopenua, e€ Moaynbp U HampaBieHHe. [[BUkeHHE 3apsDKEHHOW YacTULBl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopena.

SIBneHue HNEeKTPOMAarHUTHOM WHAYKUMHU. [loTOK BeKkTOpa MarHUTHOW WHIYKIUU.
DNEeKTPOABMKYIIAS CUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMU Dapajes.

BuxpeBoe snexkrtpuueckoe mose. DJIEKTPOABIXKYIIAs CUJIa WHIYKUUMU B IPOBOJIHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnyKkTUBHOCTD. SIBJIE€HUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJIsI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: TMOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENN 3JIEMEHTAPHBIX YACTUILL, UHIYKIIMOHHAS M1E€Yb.

JleMoHCTpamu.

OmneIT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOTO MMy4YKa MAarHUTHBIM TOJIEM.



JIuHUY MHIYKIIUM MarHUTHOTO TIOJIAL.

B3anmoneiictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBneHune ANMeKTPOMArHUTHON MHIYKIIHH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJIBIKYIIECH CHIIBI HHAYKIIMA OT CKOPOCTH U3MEHEHHUS! MAarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHIYKIINH.

YyeHn4yeckuit SKCIIEpUMEHT, TabopaTopHbIE PaOOTHI.

N3yuenne MarHuTHOTO TOJIS KATYIITKA C TOKOM.

UccnenoBanue AeCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS SJIEKTPOMArHUTHOW UHIYKITHH.

Pazoen 5. Koneoanus u 60.11bl.

Tema 1. Mexanuueckue u 31eKmpomMazcHumHble Koiedanus.

KonebatenpHast cucrema. CBOOOMHBIE MeEXaHWYECKHE KoJsiebaHus. [ apMoHMUeckue
koneOanus. Ilepmon, dwacrora, ammuutyga U (asa koneOanuil. [IpyXUHHBII MasTHUK.
Maremaruueckuil MasTHUK. YpaBHEHHE rapMOHHUYecKuX KosieOanuil. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpbiii koHTYp. CBOOOJHBIC DJIEKTPOMArHUTHBIE KOJEOAHWS B HJICATHHOM
KoJjeOaTeNbHOM KOHType. AHAJOTUS MEXKIy MEXaHWYeCKUMU M 3IIEKTPOMATrHUTHBIMU
kosebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTUHM B UACATHLHOM KOJIeOAaTeITbHOM
KOHTYpE.

[IpencraBienue o 3aryxaroumux KoneOaHUsIX. BeIHyK/IeHHbIE MEXaHUYECKHE KOoJaeOaHusl.
Pe3onanc. BeiHyx1€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHNUS.

[Tepemennbiii Tok. CHHYCOUIaTIbHBIM MEPEMEHHBIA TOK. MOIIIHOCTh IEPEMEHHOTO TOKA.
AMIITUTYIHOE U JEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. [IpousBoacTBo, nepenada u MoTpeOICHHUE SIEKTPUUYECKON SHEPTUu.
DKOJIOTMYECKME PUCKH TPU NPOU3BOACTBE 3JeKTpodHepruu. KynbTypa HCHOJIb30BaHUS
AJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckre yCTpOCTBA M MPAKTUYECKOE IPUMEHEHUE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU JIEKTpoIepeaay.

JlemoHCTpanuu.

UccnenoBanne  mapameTpoB  KojeOaTeNbHOM ~ cUCTeMBbl  (MPYKUHHBIM WK
MaTeMaTHYeCKU MasATHUK).

Habmronenue 3aTyxaromux KoieOaHuii.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmunorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKa W HANPSOKEHWsT OT BpPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOAHHIHA.

Pe3onanc mpu mocienoBaTenbHOM COEAMHEHUU PE3UCTOPA, KATYIIKH MUHIAYKTUBHOCTH U
KOHJIEHCATopa.

Mogenb TUHUAM 3IEKTPOIepeaayun.

Y4eHUueCKui IKCIIEPUMEHT, JIa0opaTOpHbIE PabOTHI

HccnenoBanue 3aBUCHMOCTH TIEPUOIA MAlbIX KoJieOaHU rpy3a Ha HUTH OT JUTHHBI HUTH



Y Macchl Tpy3a.

UccnegoBanue MepeMEHHOTO TOKa B IENM U3 IOCIEIOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAaZHUMHbIE 60JIHbL.

Mexanuveckue BOJHBI, yclIoBHs pactipocTpanenus. [lepuoa. Ckopocts

pacmipoCTpaHeHUs U JJIMHA BOJIHEL. [lonepeynsie U mpoaoapHbIe BOIHEL MHTEphepeHus
U uQpakius MEXaHHYECKUX BOJTH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBUSI U3JIy4€HHUs SJCKTPOMArHUTHBIX BOJIH. B3ammuas
opueHTanus BeKTopoB E, B, v B anexkTpomarautHoi BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHWe, MpeJoMJIeHHe, nojspuzauus, Audpakuus, uHTeppepeHius. CKOpOCTbH
AIIEKTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTpOMarHUTHHIX BOJH. [IpuMeHeHre 3MeKTPOMarHUTHRIX BOJIH B TEXHUKE U
OBITY.

[TpunHIMIIBI pagnoCBA3U U TeneBUAeHUs. Paguonokanus.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

TexHudeckre yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, PaTuONpUEMHHK, TEICBU30D,
anTeHHa, tenepon, CBY-neus.

JleMoHCTparmu.

OO6pazoBaHue U pacpoCTPaHEHUE TIOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmomnieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue otpaxkeHus U IpeaoMIIeHUS] MEXaHUYEeCKUX BOJIH.

Ha6mronenue narepdepeHuy u Audpakiiniy MEXaHUIECKUX BOJTH.

3BYKOBOM pe30HAHC.

Habntonenue cBs3M T'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOM
KoJieOaHuH.

UccnenoBanue CBOMCTB — AJIEKTPOMArHUTHBIX — BOJIH:  OTpPaXK€HHE, IMPEIOMIICHHE,
noJisipu3anus, AMQpakuus, uHTepdepeHIus.

Tema 3. Onmuka.

I'eomerpuueckass ontuka. [IpsMonmHelHOE pacnpOCTpaHEHUE CBETa B OJHOPOJHOMU
cpene. JIyy cera. ToueuHbIil HCTOYHUK CBETA.

Otpaxxenue cBera. 3aKoHbI OTpaxkeHHs cBera. [locTpoenne n300pakeHU B IIOCKOM
3epkaie.

[Ipenomnenune cBeta. 3akoHBl TpeJoMIieHHS cBeTa. AOCOJIIOTHBIM IOKa3aTeb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. [lpenenbHbld yroja MOJHOTO BHYTPEHHEIO
OTPAKEHHUS.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6eoro cBera. Ler.

Cobuparoniue u pacceuBaromue JTUH3bL. ToHKas nuH3a. DOKYCHOE pAcCCTOSHUE U
OTITUYECKas CUJia TOHKOW NUH3BIL. [locTpoeHne n300pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nrH3ax. Popmysa TOHKOM JIMH3BL. Y BEIIMUYEHHUE, AaBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKHU.

BonnoBast onrtuka. WHTepdepenuuss cBeta. KorepeHTHble WUCTOYHUKH. Y CIOBUSA
HaOOIEHUS] MAKCHMYMOB 1 MUHUMYMOB B UHTEP(EPEHIITMOHHON KapTHUHE OT ABYX CHH(]A3HBIX
KOT€pPEHTHBIX UCTOUHUKOB.

Hudpakuust cBera. JudpakuumoHHas pemérka. YclIoBUE HAOMIOACHUS TIABHBIX



MaKCHMYMOB TIpH TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHudeckne ycTpocTBa M MPAKTHYECKOE IMPHMEHEHUE: OYKH, Jyma, (oToarmapar,
MPOCKIIMOHHBIA  ammapar, MHUKPOCKOT, TEJIECKOI, BOJOKOHHAs OMNTHKA, JU(QPAKIIMOHHAS
pemeéTKa, MOJIAPOULI.

JemoHcTpanmu.

[IpsiMonHeliHOE pacmpocTpaHeHHe, OTpaKeHUE M TpesiomjieHue cBera. Onruyueckue
pUOOPBL.

[lonHoe BHyTpeHHEEe oTpaxeHue. MoJienb CBETOBOIA.

WccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Mopenn MUKpOCKOTa, TEIECKOIIA.

HaGnronenue nunrepdepeHiiuu crera.

Ha6mronenue nudpakiuu certa.

HaGnronenue aucnepcun cera.

[Tony4yenue crekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOIIbIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanum cBera.

Y4eHnuecKkui IKCIEPUMEHT, J1abopaTOpHbIe PabOThI

N3mepenue nokaszaTesns IpeIoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pazoen 6. Ocnogvl cneyuanbHoli meopuu OMHOCUMENbHOCHU.

['panubl MPUMEHUMOCTH KJIACCMYECKOW MexaHUKHU. [locTynaTel cnenualibHOM TEOpuu
OTHOCUTEJIbHOCTH: WHBApUAHTHOCTh MOJYJS CKOPOCTM CBe€Ta B BaKyyMe, MPUHIUI
OTHOCHUTEJIbHOCTH DWHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIeHHE BPEMEHH U COKPAIEHHE JITUHBI.

DHeprus U UMNYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPrUe U UMITYIbCOM PEIATUBUCTCKON YaCTUIbI. DHEPTUs MOKOSI.

Pazoen 7. Keanmoeasa puzuxa.

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®doTtonbl. Dopmyna [Inanka cBsi3u HEpruu (HOTOHA C €r0 YaCTOTOW. DHEPTUS ¥ UMITYJIbC
¢dhoToHa.

OtkpeiTue u wuccienoBanue ¢oroapdexra. OmnbiTel A.I'.  CronmetoBa. 3aKOHBI
doTorddekra. YpaBHenue Diinmteitna st potoaddekra. «Kpacnas rpanuna» poroaddexra.

JHaBnenue cBeta. Onbitel I1.H. JIeGenena.

XHUMUYECKOE ACUCTBUE CBETA.

Texnudeckne yCTpONCTBAa M MpaKTUYeCKoe MpUMeHeHHe: (oTodneMeHT, (OTOAATUHUK,
CoNTHeYHas OaTapesi, CBETOIHOI.

JeMoHcTpanuu.

D013 PeKT Ha YCTAaHOBKE C IMHKOBO MIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdeKTa.

Ceeroguos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma.

Mopens atoma Tomcona. Omnbitel Pesepdopra mo paccesnuto a -uactuil. [lnanerapnas
Mozens atoMa. [loctynatel bopa. U3nyuenue u nornoiienrue GOTOHOB



IIpU NIEPEXOJ/I€ aTOMa C OJHOTO YPOBHS SHEpruu Ha apyroil. Bunel cnexkrpos. Crnextp
YPOBHEHN 3HEPTUU aTOMa BOAOPOJa.

BounnHoBbie cBoOMcTBa yacTull. BosHbl ne bpoinsa. KopryckyasspHO-BOJIHOBOM Tyaiu3M.

CrioHTaHHOE M BBIHYXJCHHOE U3y4CHHUE.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: CIEKTPAJIbHBIA aHAIU3
(criekTpocKo), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

JemoHcTpanmu.

Mogens omnbita Pezepdopra.

Onpenenenre JJIMHBI BOJHBI J1a3epa.

Habntoienue nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

YyeHn4ecKkuil SKCIIEpUMEHT, J1a0OpaTOpHBIEC PAOOTHI.

HaGmronenue nuHeyaToro crexrpa.

Tema 3. Amomnoe aopo.

OKCIIEpUMEHTBI,  JIOKA3bIBAIOUIME  CJIOXHOCTh  CTpoeHus  sjapa.  OTKpbITHE
paanoaktuBHOCTH. OnBITE Pedepdopaa o onpenenenno coctaBa paJioakTUBHOIO U3JIyYEHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue panoakTUBHOCTH Ha JKHUBbIE OPraHU3MBI.

OtkpbiTHe npoTOHAa M HeWTpoHa. Hykionnas mognens siapa ['eitzenGepra-lBanenxo.
3apsn sapa. MaccoBoe unciio aapa. M30Tomnsl.

Anwba-pacniaz. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacman. ['aMma-u3nydeHue. 3aKoH
PaaoOaKTUBHOIO pacraja.

DHeprus CBSI31 HYKJIOHOB B sipe. SnepHsbie cuiibl. JledekT Macchl sapa.

Snepubie peakuuu. Jlenenue u CUHTES sEp.

Anepubiii  peaktop. TepmosinepHbiid cuHTe3. [IpoOmeMbl W TEPCHEKTUBHI  SACPHOMN
SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKTHI SIAEPHON IHEPTETUKH.

DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAONIOAEGHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHUII.

OyHaaMeHTanbHbIe B3auMo/ieiicTBus. EqMHCTBO pusnueckoi KapTUHBI MHpa.

TexHnueckne ycTpolcTBa M MPAKTUYECKOE MPUMEHEHHE: NO3UMETp, kKamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas 6boMOa.

JleMoHCTpammu.

CuéTYnK MOHM3UPYIOLIUX YaCTHUILI.

Y4eHnueCcKui IKCIIEPUMEHT, JIabopaTOpHbIe PabOThI

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM GoTorpadusim).

Pazoen 8. Inemenmur acmponomuu u acmpoguzuku

Otanbl  pa3BUTHs  acTpoHOoMuHU. [IpukiiamHOo€ W MHPOBO33PEHUYECKOE 3HAUYCHHE
ACTPOHOMHUH.

Bun 3Be3gnoro He6a. Co3Be3aus, SpKUe 3B€3/1bl, IUTAHETHI, UX BUAUMOE JIBUYKEHHE.

Conneunas cucrema. Connue. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun CoJiHLA U
3B€3/1. 3BE€3/bl, UX OCHOBHBIC XapaKTepUCTUKU. Jluarpamma «CHEKTpalibHBIA Kilacc —
CBETUMOCTBY». 3B€3/bl TJIABHOW MOCIJIEI0OBATEILHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTBY IS
3B€3]] IJIaBHOM IOCJIENOBATENIbHOCTH. BHyTpeHHee cTpoeHue 3Be3l. CoBpeMEHHbIE
MPEACTABJICHUS O MPOUCXOKIACHUHU U 3BOJIIOIMK COJIHILIA U 3B€3/1. DTaIlbl )KM3HU 3BE3/I.

Mneunsiii [lyte — nama [Mamaktuka. Ilonmoxxenne u nBwxkenune ConHua B ['anmakTuke.
Tunel ranaktuk. Pagroranaktuku u kBazapbl. UepHble ObIphI B Apax TaJIaKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. PazOeranume ramaktuk. Teopus



Bosbmoro B3peiBa. PennkroBoe usinyyeHue.

MacmraGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepermennsie mpo6aemMbl aCTpOHOMUH.

Yuenuueckue nabniooenus

Habntoienust HeBOOPYXEHHBIM TJ1a30M C MUCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUI OTIPEJIENICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOTo NoyIapus U sipKUe 3B€3/1bl.

Ha6nronenus B reneckon Jlynsl, mianer, Maeunoro IlyTu.

Oboowarouiee noemopenue.

Ponp ¢Qu3uku u acTpoHOMUM B SKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIHUATBHOU U
THUYECKON cdepax IesATeNIbHOCTH 4YeJIOBEKa, pojib W MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPOib (U3NYECKOM Teopu B (QOPMHUPOBAHUU
Mpe/ICTaBIeHUH 0 (pU3NUYECKOil KapTHHE MUpPa, MECTO (PU3NYECKOW KapTUHBI MUpa B O0IIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTaBICHHI O IPUpO/IE.

MexnpeameTrHbie CBSI3HU.

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kkilacce ocCylIecTBISETCS C Y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTuK{, OWOJIOTUH, XHUMUH,
reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHble TMOHATHS, CBSI3aHHBbIE C H3YYEHHEM METOJO0B HAy4HOTO IO3HAHUS:
sBJICHWE, Hay4yHbId (pakT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
HKCHEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, U3MEPEHUE.

MaremaTHka: peleHHe CHCTEMbl YpaBHEHMH, TPUTOHOMETpHUYECKHe (YHKLHUU: CHUHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPBI M HX
IPOEKLUH Ha OCHU KOOPIMHAT, CJIOKEHHE BEKTOPOB, NPOU3BOJAHBIE 3JIEMEHTapHBIX (DYHKLHUH,
IIPU3HAKY [I0JI00US TPEYTOIbHUKOB, OIIPEIeNICHHE TUIOIAAN IIIOCKUX (GUryp 1 00béMa Tel.

buosiorus: snekTpudeckue sBIEHUS B KUBOW INpHpoJE, KosebaTelabHblE IBM)KEHUS B
KUBOM NPUPOJE, ONTUYECKUE SIBICHHUS B JKUBOW NPUPOJE, ACHCTBUE paWallMd HA JKHUBBIE
OpraHU3MBl.

XUMHA: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPHABIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHbBIN aHAIN3.

I'eorpadusi: MarHuTHbIE MoOJIFOCAa 3€MIIM, 3aJI€KU MarHUTHBIX pyA, GoTOoChEMKA 3eMHOM
IIOBEPXHOCTH, IIPEJICKA3aHNE 3EMIIETPACEHUM.

Texnonorus:: nuHUU JIEKTpoIepeay, reHepaTop IIEPEMEHHOTO TOKa,
UIEKTPOJBUraTeNlb, WHAYKLIMOHHAs II€Yb, pajap, paauoONpUEMHMK, TEJIEBU30p, AaHTEHHA,
tenedon, CBU-neub, mpoeKIMOHHBIH anmapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.



INJIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMSA YYEBHOTI'O IIPEJIMETA

JIMYHOCTHBIE PE3VYJIbTATHI

JIM9HOCTHBIE pPE3YJIbTaThl OCBOCHUS Yy4eOHOTO mpeamera «DuU3MKa» OTPaXKaIOT
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IICHHOCTSM  POCCHHCKOTO  OOIIEeCTBa,
paciupeHne >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIIECCE PealM3allid OCHOBHBIX
HaIpaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) epasicoanckoco  eocnumanus:  CHOPMUPOBAHHOCTH  TPAXKTAHCKOW  TO3HIUH
oOyJaronierocss Kak akTHBHOTO W OTBETCTBEHHOT'O WICHA POCCHUHCKOTO OOINECTBAa; MPUHSATHE
TPAJUIIMOHHBIX OOIMIEYETIOBEUSCKUX T'yMAHUCTUYCCKHMX M JIEMOKPATHYECKUX IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JCSITEILHOCTHh B HWHTEpEcax TPaXKIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYITPABJICHUN B 00pa30BaTEILHOM OpraHu3allii; yMEHHUE B3aNMOICHCTBOBATH
C COITMATbHBIMU WHCTHTYTAMH B COOTBETCTBHH C UX (QYHKIMSIMHU W Ha3HAYCHUEM; TOTOBHOCTh K
T'YMaHUTAPHOU U BOJIOHTEPCKOM JEATETbHOCTH;

2) nampuomuuecko2o ocnumanusi. CHOPMHUPOBAHHOCTh POCCHHUCKON TpakIaHCKOM
WJCHTHYHOCTH, TATPUOTH3MA; IIEHHOCTHOE OTHOIICHHE K TOCYJAAPCTBEHHBIM CHUMBOJIAM,
TOCTHIKEHHSM POCCHUCKHIX YIEHBIX B 00JIaCTH (DU3UKH M TEXHUKE;

3) oyxosHo-Hpascmeenno2o socnumanus; CPOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS,
THUYECKOrO TMOBEACHUS;, CIOCOOHOCTh OIICHMBATh CUTYallMI0 W TNPUHUMATh OCO3HAHHBIE
pElIeHUs, OPUEHTUPYICh Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMBI M IEHHOCTH, B TOM 4YHCIIE B
NEeSITEeIbHOCTH YUEHOTO; 0CO3HAHUE JIMYHOTO BKJIaZa B MOCTPOEHUE YCTOMYMBOTO OyIyIIETO;

4) sacmemuuecko2o0 6ocnumanusi: SCTETHYECKOE OTHOIICHHE K MHPY, BKJIIOYAs ICTETHKY
Hay4YHOTO TBOPYECTBA, IPUCYIIETro (PU3HUECKO HayKe;

5) mpyodosoco eocnumanus: WHTEpeC K Ppas3IdYHbIM cdepaM MpodhecCHOHATBHON
NeSITeIbHOCTH, B TOM 4YHCIIE CBSI3aHHBIM C (U3UKOM U TEXHHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyaymiei nmpodeccuu M peaan30BbIBATH COOCTBEHHbBIC KU3HEHHbBIC IIJIAHbI;
FOTOBHOCTh MU CIIOCOOHOCTH K 0O0pa3oBaHHI0O M caMoOOpa3oBaHMIO B oOnacth (U3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) sxonoeuueckoeo  eocnumanusi;  CHOPMHPOBAHHOCTH  IKOJOTHYECKOH  KYJIbTYpHI,
OCO3HaHHUE II100aIbHOTO XapaKTepa dKOJOTUYECKUX MPoOIieM; MIaHUPOBAHUE U OCYIIECTBICHUE
NeUCTBUI B OKpyXKalollell cpeae Ha OCHOBE 3HAaHUS Leled YCTOMYMBOTO pa3BUTHUSA
YelI0BEYECTBA; PACHIMPEHUE OMbITA JEATEILHOCTH 3KOJOTUYECKOW HAMPaBICHHOCTH HAa OCHOBE
HUMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) yennocmu HAay4HOo20 NO3HAHUL: c(hOpMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHsA (U3UYECKON HAyKH; OCO3HAHHE
[IEHHOCTH HAy4YHOU AeATeIbHOCTH, TOTOBHOCTh B MpOIlecce M3y4eHHS (DU3UKH OCYIIECTBIISTH
MIPOEKTHYIO M UCCIEA0BATEIBCKYIO JIEATENbHOCTh MHANBHIYaTbHO U B TPYIIIE.

B mponiecce AOCTMKEHMS JTHYHOCTHBIX PE3yAbTATOB OCBOCHHUS MPOTPaMMBI MO (PHU3UKE
JUIS  YpPOBHS cpeiHero ooOmero o0Opa3oBaHHS y OOYYalOIIHUXCS  COBEPIICHCTBYETCS
SMOIIMOHANBHBIN UHTEJUICKT, IPEINO0JIararoIinii chOPMUPOBAHHOCTH:

o CaMOCO3HAHHs, BKIIIOYAIOIIETO CHOCOOHOCTh MOHUMATh CBOE SMOIMOHATHHOE
COCTOSIHUE, BHUJETh HAIMPABJICHUSA PAa3BUTHS COOCTBEHHOW SMOIMOHAIBHON cdeprl, OBITh



YBEpPEHHBIM B ce0e;

. CaMOPETyJIMPOBAHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHWE, CIHOCOOHOCTh ATaNTHPOBATHCS K HMOIMOHAIBHBIM
W3MECHECHUSIM U TIPOSIBISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

. BHYTPEHHEM MOTHBAIlMK, BKJIIOYAIONICH CTpEMJIEHHE K JOCTHKEHHUIO IeNd U
ycrnexy, ONTUMHU3M, HTHUIIUAaTUBHOCTh, YMEHHUE JICHCTBOBATDH, UCXO/I U3 CBOMX BO3MOXKHOCTEH;

. SMIIaTUH, BKJIIOYAIONIEH CHOCOOHOCTh IMOHHMMATh SMOIMOHAIBHOE COCTOSIHHE
OPYruX, YYUTBHIBATH €r0 TIPH OCYIIECTBJICHHH OOIIEHUs, CIIOCOOHOCTh K COUYYBCTBHUIO U
COTIEPEIKUBAHUIO;

. COIMAIBHBIX HABBIKOB, BKJIIOYAIONIUX CIMOCOOHOCTHh BBICTPAaWBaTh OTHOIIEHUS C
JIPYTUMU JTIOJBMU, 3a00TUTHCS, TIPOSBIISITH UHTEPEC U Pa3pemiaTb KOHPIUKTHI.

METAIIPEJMETHBIE PE3VYJIbTATHI

MeramnpeaMeTHbIE PE3YNIbTaThl OCBOCHHS MPOTPAMMBI CpeaHEro ooOmiero oOpa3oBaHMs
OTPaXKAIOT:

Yuueepcanvnwvie yueonwie oeiicmeusn

bazosvie nocuueckue oeticmeusi:

. CaMOCTOSITENFHO (DOPMYJIMPOBATHh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

. OTNpeNeNsATh IeNN JIeATeTLHOCTH, 3a/JaBaTh TMapaMeTpbl H KPUTEPUU HX
JOCTHKCHHUSI;

o BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEUMS] B pacCMaTPUBAEMbIX (U3NUYECKUX
SIBJIICHUSAX;

o paszpabaThiBaTh IUIAaH pelIeHHUs] MpoOjeMbl € y4ETOM aHah3a HMEIOIIUXCS

MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

J BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTh, OLICHMBATh COOTBETCTBUE PE3yJIbTATOB
LIeJIIM, OLIEHUBATh PUCKU NOCIEACTBUM NESTEIbHOCTH;

. KOOPJAMHUPOBATh U BBINOJHATh PadOTy B YCIOBHSX PEalTbHOI0, BUPTYAIBHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

. pa3BUBaTh KPEaTUBHOE MBIIUICHUE NIPU PEILIEHUH )KMU3HEHHBIX NTPO0IIeM.

bazosvie uccnedosamenvckue oeticmeusi:

J BJIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU IOHATUSAMH U METOJaMH
¢u3nveckoil HayKu;

J BJAJICTh HABBIKAMU Y4€OHO-UCCIIEI0BATEIbCKOW M HMPOEKTHOH JEATeNbHOCTH B
oOnact (U3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY IIOMCKY METOJIOB
pereHus 3a1a4 (GU3MYECKOro CoJiep KaHusl, IPUMEHEHHUIO pa3IMYHbIX METOJOB IO3HAHUS;

J BIAJETh BUAAMH JIEATEIBHOCTHM IO IOJYYEHUIO HOBOTO 3HAHMS, €ro
UMHTEpHpEeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX y4EOHBIX CHUTYyalUsX, B TOM
qucye MPHU CO3AaHUU YUEOHBIX POEKTOB B 00JIACTH (PU3UKHY;

J BBISIBJIATh ~ NIPUUMHHO-CIICACTBEHHBIE CBS3M UM aKTyaJlU3UpoOBaTh  3ajady,
BBIJBUIaTh TUIOTE3y €€ PEIICHUs, HaXOOUTh AapryMEHTBl Ul JI0Ka3aTelbCTBa CBOMX
YTBEP)KJCHUH, 3371aBaTh MapaMeTPbl U KPUTEPUH PELLICHHUS;

J AQHAJIN3UPOBATH IOJYYEHHBIE B XOJE PELICHUS 33/a4l PEe3YJbTaTbl, KPUTUYECKH
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

o CTaBUTh M  (OPMYIUPOBaTh COOCTBEHHbIE 3aJaud B  00pa3oBaTeIbHOM
JeATeIbHOCTH, B TOM YHUCIIE IPU U3Y4YEeHUH (PU3HKH;



J JlaBaTh OIICHKY HOBBIM CHTYAIlMsIM, OLICHWBATh NMPUOOPETEHHBIN OMBIT; YMETh
NEPEHOCUTH 3HAHUA N0 (PU3KKE B MPAKTHUECKYIO 00aCTh )KU3HEIEATEIbHOCTH;

J yMETh WHTETPUPOBATh 3HAHMUSA W3 Pa3HBIX INPEIMETHBIX O00JIacTei; BBIABUIAThH
HOBBIE HJIEH, MpeylaraTb OPUTrHHAJIBHBIE MOIXOABl M PELICHHS; CTaBUTh MPOOJIEMBbI U 3a]au,
JIOTIYCKAIOIIUE aJIbTEPHATUBHbIE PELICHUSL.

Paboma c ungopmayueri:

. BJIAJICTh HABBIKAMH TMOJYYCHUs HWHPOpMANUU (GHU3UIECKOTO COACPKAHUS U3
HCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEJILHO OCYLIECTBIISTh IOUCK, AaHATIN3, CUCTEMATU3ALUI0 U
MHTEPIpETANiO HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

J OIIEHUBATh JOCTOBEPHOCTh MHPOPMAIIHIH;

J HCII0JIb30BaTh CPEICTBA NH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pElIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3a/1ad C COOMI0/IEHuEM
TpeOOBaHU SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCcOCOepeKeHUs, TPABOBbIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€30MaCHOCTH;

. co3/aBaTh TEKCTHI (PU3MUECKOTrO COAEpKaHMS B PA3IMYHBIX (opMarax ¢ y4€ToM
Ha3HayeHus HWHQoOpManMM ¥ 1ENEeBOW ayIUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

Yuueepcanvnvie kommynuxamuensie oeiicmeusn

Obuwenue:

J OCYILIECTBIISITh OOIIEHHWE Ha YpOKaX (PU3WKU U BO BHEYPOUHOW AESATEIBHOCTH;
pacro3HaBaTh NPEANOCHUIKM KOHQUIMKTHBIX CUTYallMd M cMAryaTh KOH(JIUKTBI; pa3BEPHYTO U
JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

Cosmecmuas 0esamenbHOCMb.

o [IOHMMAaTb M HCIIOJIB30BATh IPEUMYNICCTBA KOMAHIHOM WM WHIWBUIYaJbHOU
paloThI; BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX ACHCTBHUM ¢ y4€TOM OOIIMX MHTEPECOB, U
BO3MOYKHOCTEHN KaXI0TO0 4JIe€Ha KOJUIEKTHBA;

o IPUHUMATh  LEJM  COBMECTHOM  JEATEIBHOCTH,  OpPraHHU30BBIBaTb U
KOOPJIMHUPOBATh ICUCTBUS IO €€ NOCTHKEHHUIO: COCTaBIATH IUIAH ACUCTBHM, paclpencisiTh
POJIH ¢ y4ETOM MHEHHH y4aCTHUKOB, 00CYKIAaTh Pe3yJbTaThl COBMECTHOM pabOThI;

o OLICHUBATh KayeCTBO CBOErO BKJIAJA M KaXKJIOTO YYaCTHHUKA KOMAH[bl B OOLIMii
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

o npeylaraTb HOBBIE IIPOEKTHI, OLICHMBATh MJIEUM C IO3ULUU HOBU3HBI,
OPUT'MHAJIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

o OCYILECTBIIATH TO3UTUBHOE CTPATErMYECKOE NIOBEACHUE B PA3JIMYHbBIX CUTyaLMsIX,
IIPOSIBJISTH TBOPUECTBO U BOOOpaKeHHUE, ObITh HHUIIMATUBHBIM.

Yuueepcanvnwvie pecynamuenvie oeiicmeusn

Camoopeanuzayus:

J CaMOCTOSITEJIBHO OCYIIECTBIIATh IO3HABATENbHYIO JI€ATENBHOCTE B OOJACTH
(GU3UKN ¥ aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTH U (POPMYIHPOBATH COOCTBEHHBIE 33JaUH;

J CaMOCTOSITENIBHO COCTAaBIIATh IUIAH PEIICHHs PAacuYETHBIX M KAaUECTBEHHBIX 3ajady,
IUTaH BBIMOJHEHUS NPAKTUYECKOM padoThl ¢ y4€TOM HMEIOLIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

J JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

J paclupATh paMKd y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JienaTh OCO3HAaHHBIM BBHIOOP, ApryMEHTHUPOBaTh €ro, OpaTh Ha cedsd OTBETCTBEHHOCTh 3a



pelieHue;

. OILICHUBATH MPHOOPETEHHBIN OTIBIT;

o CrocoOCTBOBAaTh (DOPMUPOBAHUIO U TPOSIBICHUIO dPYAULIUUA B 00nacTu (PU3HKH,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

Camoxonmponw:

. JlaBaTh OLIEHKY HOBBIM CHUTYyallusiM, BHOCUTb KOPPEKTHBBI B J€STEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;

. BJIa/IETh HaBbIKAMU I103HABATEIbHOM pEQIIEKCHHM KaK OCO3HAHMSI COBEPIIAEMBIX
JNENUCTBUN U MBICIIMTENIBHBIX IIPOLIECCOB, UX PE3YIIBTATOB U OCHOBAHU;

. HCIOJIb30BaTh MPUEMBI peQIEeKCUU Uil OLEHKU CUTyallud, BbIOOpa BEpPHOIO
peuienus;

. OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS II0 HUX CHWXKEHMIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX TPU aHAIHU3E PE3yJIbTaTOB ACITCILHOCTH.
Ipunsmue cebs u opyeux:

. MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

. IIPUHAMATh MOTUBBI M apryMEHTbl JPYyIrUX NP AHAIN3E Ppe3ylbTaTOB
NEeSATENbHOCTH;

. MpU3HABaTh CBOE MPaBO U MPABO APYrUX Ha OIIUOKY.

IMPEAMETHBIE PE3VYJIbTATHI

B mpormecce m3yuenus kypca ¢uszuku 6a3oBoro ypoHs B 10 kiacce oOydarommiics
HAy4YUTCS:

1) JEMOHCTPUPOBATh HA TPHUMEpPax poOJIb B MeCTO (GU3NKA B (HOPMHPOBAHHUU
COBPEMEHHON HAy4YHOW KapTHUHBI MHpA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B
MPAKTUYECKOU JESITEIbHOCTH JIIOJIEH;

2) YUUTBIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOETIEH;

3) MaTepuaibHas TOYKa, HHepIUalbHas CUCTEMa O0TCUETa, aOCOIIOTHO TBEPIOE TEIO,
UJeanbHbIN Ta3, MOJAENTU CTPOCHUS T'a30B, KUAKOCTEH U TBEPABIX TN, TOUCUHBINA FIEKTPUUCCKUI
3apsij] MpyU peleHn: (pU3NIecKux 3aaay;

4) pacro3HaBaTh (U3MUYECKHE SBJICHHUS (IIPOIECcChl) U OOBSACHATH MX HAa OCHOBE
3aKOHOB  MEXaHWKH, MOJICKYISIPHO-KMHETUYECKOW  TEOpUM  CTPOEHHUs  BellecTBa U
ANIEKTPOAMHAMUKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHHE, CBOOOTHOE
NMajeHue Tel, JBI)KCHHE 10 OKPY)KHOCTH, HHeplus, B3auMmojeiictBue Tten, auddysus,
OpOYHOBCKOE ABM)KCHHE, CTPOCHHE >KUIKOCTeH U TBEPIBIX TEN, U3MEHEHUEe o0bhEMa Ten Mpu
HarpeBaHuu (OXJIAXKAEHUHU), TEIJIOBOE pPaBHOBECHE, HCIIApEHHE, KOHJCHCAIUs, IUIaBJICHUE,
KpUCTAIIIN3alMsl, KHUICHHUE, BJIAXXHOCTh BO3/AyXa, IOBBIIICHUWE [aBJCHHUS Ta3a IMpPH €ro
HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b MEXKIYy MapaMeTpamMH COCTOSIHHS ra3a B U30IpoIleccax,
AIIEKTPU3ALINS TN, B3aUMOJICHCTBHUE 3apsI/I0B;

5) OTHCHIBATh MEXaHWYECKOE [IBIKEHUE, WCIONb3ysd (U3NUeckue BEeTUYHHBIL:
KOOpJMHATa, MyTh, MEpeMelIeHNe, CKOPOCTh, YCKOpPEHHEe, Macca Tefa, Cuja, UMITYyJIbC Tela,
KMHETUYeCcKas DHEprus, NOTEHIMalbHas OSHEPrusi, MeXaHudyeckas pabdoTa, MeXaHHYecKas
MOIIIHOCTb; MPY OTIMCAHUU MPABUIILHO TPAKTOBATh PUIUUYECKHUI CMBICIT UCIIOJIb3YEMBIX BEIMYHUH,
uX O0003HAYEHUS W EIUHHIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO (PU3UYECKYIO
BEITUYMHY C JPYTUMHU BETUYMHAMU,

6) OTIMCHIBATh M3YYEHHBIE TETNIOBBIE CBOMCTBA TEI U TEIJIOBBIC SIBIICHUS, UCIIOIB3YS
¢busznueckue BETUYMHBI: JaBJICHHME Tra3a, TeMIepaTypa, CpedHssl KUHETHYecKas JHEprus



Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEIHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI SHEPrusi, pabdoTta rasza, KOdQQHUIHUEHT MOJE3HOrO ICHCTBUS TEIIOBOTO
JIBUTATEIIS; IPY ONMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUECKHI CMBICI HCIIOJIB3YEMbIX BEIUYHH,
ux OOO3HAYCHHWS W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIOIINE MAHHYIO (H3UIECKYIO
BEJIMYMHY C JPYTUMHU BEJTMUMHAM;

7) ONMCHIBATh W3YYEHHBIE IEKTPUUYECKHE CBOMCTBA BELIECTBA MU DJIEKTPUUECKUE
SBJICHUSI (ITPOIIECCHI), UCTIONIB3YS (PU3MUECKUE BEINYMHBI: SJEKTPHUECKUH 3apsill, SICKTPUIECKOE
110Jie, HaNpsDKEHHOCTh MOJIS, NOTEHLHUAN, Pa3HOCTh MOTEHIHAJIOB; MPU OMNKUCAHUU IPaBUIIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT HCIOJB3YEMbIX BEJIWYMH, WX O0O0O3HAueHWS W EIMHUIIBL
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIMUMHY C IPYTUMH BEIIMUYMHAMY;

8) aHAJIM3UPOBATh (PU3MUECKHE TMPOLECChl U SIBJICHUS, HUCHOJB3YS (U3HUECcKue
3aKOHbI W IPUHIUIBL: 3aKkOH BcemupHoro tsaroreHus, I, II m III 3axkonel HeroToHa, 3akoH
COXPAaHEHHUs MEXaHWYECKON SHEepruM, 3aKOH COXPAaHEHUS HMITyJbCa, MPUHLHUI CYNEpo3ULUn
CWJI, TPUHUHUII PAaBHONPABUSI WHEPLUAIBHBIX CHUCTEM OTCYETA, MOJEKYISPHO-KUHETHUUYECKYIO
TEOPHUIO CTPOEHHUSl BEIIECTBA, Ta30Bble 3aKOHbI, CBS3b CpeIHEH KUHETHMYECKOH SHepruu
TEIJIOBOTO JBMXKEHUS MOJIEKYI ¢ aOCONIOTHON TeMIepaTypoi, IepBbId 3aKOH TEPMOJANHAMUKH,
3aKOH COXpaHEHMs JIEKTPUUECKOro 3apsia, 3akoH KyrnoHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMyTUPOBKY 3aKOHa, €ro MaTeMaTHYecKOe BbIpaK€HHWE M YCIOBUS (TpaHUIbI, 00JIacTH)
MIPUMEHUMOCTH;

9) OOBSACHATH OCHOBHBIE MPHUHILMIIBI ACUCTBUSI MalllMH, NPUOOPOB U TEXHHUUYECKUX
YCTPOWCTB; pa3ianyaTh yCIOBHs UX 0€30MaCHOTO UCIOIb30BaHUS B IOBCEIHEBHON KU3HU;

10)  BBINOJHATH SKCIEPUMEHTHI [0 UCCIICTOBAHHUIO (DH3UICCKHX SBJICHHUI U IIPOLIECCOB
C MHCIIOJIb30BAaHMEM IPAMBIX, M KOCBEHHBIX M3MEPEHUH, IpuU 3TOM (QOPMYIUPOBATH
npobseMy/3agady W THIOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOAUTH ONBIT U (POPMYJIUPOBATH BBIBOIBI;

11)  ocCymIeCTBISTH MPSIMbIC ¥ KOCBEHHBIC H3MEPEHUS (DU3HUYCCKUX BEIIUYMH, IPU STOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHS M HUCIOJb30BATh HM3BECTHbIE METOJbl OLIEHKH
MOrPEITHOCTEN U3MEPEHUI;

12)  wuccnenoBaTh 3aBHCHMOCTH MEXIY (PM3NYECKHMMH BETMYNHAMH C HCIIOJIb30BAaHHEM
IOpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAaHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYHMH B BUJE TaOiMIl U IpadUKOB, J1€1aTh BBIBOJbI
II0 pe3yJibTaTaM MCCIEIO0BAHMUS,

13)  coOmromath mpaBuiaa 0E30MAaCHOrO TpyAa MPHU HPOBEACHHU HCCIICIOBAaHUN B
paMKax y4eOHOIO SKCIEpUMEHTa, y4eOHO-HCCIEeI0BATEIbCKOM U MPOEKTHOH NESTEIbHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0PpaTOPHOTo 000pYyA0BaHUS;

14)  pemiath pacyéTHbIC 3aJa4d C SIBHO 3aJaHHON (PU3UYECKON MOJEIbIO, UCTIOIb3YsI
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJM3a YCJIOBHS 3aJauyll BHIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMbIE Ul €€ peleHHs,
MIPOBOJIUTH PACU€Thl M OLICHUBATh PEAIbHOCTH MOJyYEHHOTO 3HAUE€HUS! (PU3HUECKO M BETUUHHBI;

15)  pemath Ka4yeCTBEHHbIC 3a/lauil: BHICTPAMBaTh JIOTHYECKH HEMPOTHBOPCUHBYIO
LENOYKY pacCy)KJA€HHH C MCIOJIb30BAHUEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U
(bu3nUecKuX SBICHUIA;

16)  wcmosk30BaTh NMpPU PEUICHWH YYEOHBIX 33/1a4 COBPEMEHHBIE WH(pOPMAIIOHHBIC
TEXHOJIOTUH JUIsl TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMM U TPEACTaBICHUS Y4eOHOU H
HAy4YHO-TIONYJISIPHOW HWH(POPMALMHU, TMOJYYEHHOW U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBAThH MOJydaeMyI0 HH()OPMAIIHIO;



17)  npUBOOMTH MPUMEPHI BKIIAJA POCCUICKUX U 3apyOCKHBIX Y4EHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYXKAIOMIEIO MHpPA, B Pa3BUTUE TEXHUKH H
TEXHOJIOT Ui,

18)  wucmoyb30BaTh TEOPETUYECCKUE 3HAHUS 1O (PU3HKE B MOBCEIAHEBHOM JKU3HH IS
oOecrieyeHns 6€30MAaCHOCTH MPHU 0OpALIEHUN C MPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS HOPM SKOJIOTMUECKOT0 IIOBEJICHUS B OKPYKaIOLLEH Cpele;

19) paGotath B TpyHIe C BBHINOJHEHHEM PA3JIMYHBIX COIMAJBHBIX POJICH,
IUIAaHUPOBATh padOTy TpYNIbl, palMOHAIBHO pACHPENeisaTh OOA3aHHOCTH M IUIAHUPOBATH
JeSITEIbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, OLEHUBATh BKJIAJ KaXJA0I0 U3 YYACTHUKOB I'PYIIIbI
B pEIlIeHHE paccMaTpUBaeMoi POOIEMBI.

B mpouecce nsydyenust kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce oOydaromuiics
Hay4YUTCs:

1) JEMOHCTPUPOBaTh Ha NpUMeEpax pojb M MecTo (U3NKM B (HOPMUPOBAHUU
COBPEMEHHOM HAy4HOM KAPTHUHBI MUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKH M TEXHOJIOTMH, B
MPAKTUYECKON JIeATETLHOCTH JIFOJIeH, IETTIOCTHOCTh U €IUHCTBO (PM3MUECKOM KapTHUHBI MUPA;

2) YUUTBIBaTh TPAHUIIbl IPUMEHEHUSI U3YYEHHBIX (U3NYECKUX MOJENEN: TOUeUHBIN
AIIEKTPUYECKHI 3apsii, Jy4 CBEeTa, TOYEUHBIH HCTOYHUK CBETa, fJepHas MoOJeib aroma,
HYKJIOHHAsl MOJIEb aTOMHOTO Apa MPH pelIeHnn GU3NYECKUX 3a/1a4;

3) pacrnio3HaBaTh (u3nueckue sBIEHUS (TpoIecChl) M OOBACHATH MX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKU W KBAHTOBOM (PU3UKHU: 3JEKTpUYECKas MPOBOJUMOCTb, TEIJIOBOE,
CBETOBOE, XMMMYECKOE, MAarHuTHOE JEHCTBUS  TOKa, B3aUMOJICHCTBHE  MAarHuTOB,
JIEKTPOMArHuTHasE WHAYKLIMS, ACHCTBHE MArHUTHOTO II0JII HAa IPOBOJHUK C TOKOM U
IBWDKYLIMICA — 3apsill, JIEKTPOMarHuTHble  KojeOaHWs W BOJIHBL,  NPSAMOJMHENHHOE
paclpocTpaHeHHE CBETa, OTpaXKEHHWe, MpejaoMieHue, uHTepdepeHuus, audpakuus U
MOJISIpU3allis CBETa, AUCTEpCHs cBeTa, doTolnekTpudeckuii 3gdekt (pororddekr), cBeToBoe
JaBJIeHHE, BO3HUKHOBEHHME JIMHEHYAaTOro CIEKTpa aToMa BOJAOPOJAA, €CTeCTBEHHas U
HCKYCCTBEHHAsl paliOAKTUBHOCTb;

4) ONMCBIBATh H3YyYCHHbIC CBOMCTBa BellecTBa (JIEKTPUYECKHE, MAarHUTHbIE,
ONTUYECKUE, IEKTPUUYECKYIO NPOBOAUMOCTb PA3IMYHBIX CPENl) U AIEKTPOMArHUTHbIC SIBICHUS
(mpoueccsl), UCHNONB3ysl (U3MYECKME BEJIMYMHBL: JJIEKTPUUYECKUM 3apsja, cuia  ToKa,
JIEKTPUYECKOE HAIPSDKEHUE, DIIEKTPUYECKOE CONPOTUBJIEHUE, PA3HOCTh HOTEHIMAJIOB,
JIEKTPOJBIDKYIIAsl CUiIa, paboTa TOKA, MHIYKIUS MarHUTHOrO IOJisA, cujila Amiepa, cuia
JlopeHla, HHAYKTUBHOCTb KaTYILKH, SHEPTUs 3JIEKTPUUYECKOTO U MarHUTHOTO IMOJIEH, epUoa U
4yacToTa KojieOaHUM B Kosie0aTeaIbHOM KOHTYpE, 3apsi/i U CHJIa TOKa B IPOLECCe TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KojieOaHUM, (OKYCHOE pacCTOSHHUE M OINTHUYECKas CHJIa JIMH3bL, HpU
ONMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICI MCIOJB3YEMBIX BEIMYUH, HX
0003HaueHMsI U €MHULIBI, YKa3bIBAaTh (POPMYJIBI, CBA3BIBAIOLINE JAHHYIO (PU3UUECKYIO BETUUUHY
C IpYrUMH BEIMYNHAMY;

5) OINMCHIBATh N3YYEHHbIC KBAHTOBbIE SIBJICHUS U MPOLIECCHI, UCHOJB3Ys (pru3nueckue
BEJIMYMHBI: CKOPOCTb JJIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJIHBI M 4acTOTa CBETa, DHEPIUd U
uMIynbc (GOTOHA, MEpPHOJ IMOJIypacnajga, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBATh (U3NYECKUN CMBICT HCIIOJB3YEMbIX BEIUYMH, UX O003HAYCHHS H
€IMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIIME AHHYIO (DPU3UYECKYIO BEIUYHMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIATH 3HAYCHUE (PU3UUECKOI BETMUUHBI;

6) aHaM3UPOBaTh (PU3MUECKUE TPOLECCHl M SBJIEHUS, HCHOIb3yd (uznueckue
3aKOHBI U NPUHIMIBL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MAapaIENbHOIO COEANHEHHUS



IIPOBOJHUKOB, 3aKoH JDkoymsa-JIeHna, 3akOH  JJIEKTPOMarHUTHOM  WHAYKLIMH, 3aKOH
NPSIMOJIMHEHHOTO PACIpOCTPAaHEHHUS CBETa, 3aKOHBI OTPAKEHUS CBETAa, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHHe OWHIITEeWHA Ui (oTodddeKTa, 3aKOH COXpAaHEHUS DHEPruH, 3aKOH
COXpaHEHHS HWMIYJIbCA, 3aKOH COXPAaHEHHUsS J3JIEKTPHYECKOTO 3apsaa, 3aKOH COXpaHEHUs
MaccoBOTO 4YHCIa, MOCTyJaThl bopa, 3akOH pajMOakTHBHOTO pacraja, IpU 3TOM pa3invyarb
CIIOBECHYIO (DOpPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpPaHUIBL,
001acTH) IPUMEHIUMOCTH;

7) OTIPENIETISATh HAMpaBJICHUE BEKTOpPAa WMHIYKIIMM MarHUTHOTO TIOJIsI MPOBOJHHUKA C
TOKOM, cuJibl AMrepa u cuibl JlopeHa;

8) CTPOWUTHh U OTMHUCHIBATh M300pa)KEHUE, CO37aBaeMO€ TUIOCKHM 3€pKajioM, TOHKOU
JIMH30M;

9) BBITIOJTHATH SKCIIEPUMEHTHI TIO UCCIIEIOBAHUIO (PU3UUYECKUX SBJICHHHN U TTPOIIECCOB

C WCIOJB30BAaHUEM TPSIMBIX, W KOCBEHHBIX W3MEpPEHHH: TpU OTOM (HOPMYIHPOBATH
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MIPETI0KEHHOTO 000PYA0BAHHUS, TPOBOJAUTH OTIBIT M JOPMYITHPOBATEH BHIBO/IBI,

10)  ocyIIecTBIATh MPSIMBIE ¥ KOCBEHHBIC M3MEPEHUS (DU3MUCCKUX BEITUYHH, IIPH 3TOM
BBIOMPATh ONTUMAIBHBIA CHOCOO W3MEpPEHUS M HCIOJIb30BaTh HM3BECTHBIC METOJIBI OIICHKH
MTOTPEITHOCTEN U3MEPEHUN;

11)  wccnenoBaTh 3aBHCUMOCTH (DHU3UYECKHUX BEIHYHMH C HCIOJIB30BAHHEM MPSMBIX
W3MEpPEHUH: TPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DHKCHPOBATH PE3yJIbTAThl TOJYyICHHOM
3aBUCHUMOCTH (HU3MYECKMX BEIMYMH B BHAE TaOnui © TpaduKoB, JAeiaTb BBIBOJABI 110
pe3yibTaTaM HcCle0BaHMUs;

12)  coOmomate mpaBwia O€30MaCHOTO Tpyda MPH IPOBEACHHUH HCCIACIOBAHUN B
pamMKax yueOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEeOBATEIbCKOW M MPOEKTHOM AESITENTbHOCTU C
WCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

13)  pemrath pacu€THBIC 3aJa4YM C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINBIO, MCIOJb3Ys
(u3nyeckue 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 3314l BHIOMPATh (PU3NUYECKYIO
MOJIeNb, BBIACIATh (U3HUECKHE BENUYMHBI U (OpPMYIbl, HEOOXOAUMbIE i €€ pelleHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIIbHOCTH MOTYYEHHOTO 3HaYeHUs] PU3NUECKON BEIHUMHBI,

14)  pemiaTh KauyeCTBEHHbBIC 3aJayM: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO
LENOYKY pacCy)KJEHUH C HCIOJIb30BAaHUEM H3YyYEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEH H
(bu3HYECKUX SIBICHUN;

15)  ucmosib30BaTh MpPU PEHICHWH YYEOHBIX 3a/7a4 COBPEMEHHbIC HH(POPMAIHOHHBIC
TEXHOJIOTUU JUIsl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAIMU U MpPEJICTaBICHHUsS y4eOHOU u
HAyYHO-TIOMYJISPHONH HWHGOpPMAIK, MOJYYEHHOM W3 Pa3TUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJTy4aeMylo HH(POPMALIUIO;

16)  OOBSCHATH MPHHIMUIBI ACHCTBHUS MAIIWH, TPHOOPOB M TEXHUYECKUX YCTPOMHCTB,
pasnuyaTth yCIOBHS MX O€30MaCHOTO MCIIOIb30BAHUS B MOBCEAHEBHON KU3HU;

17)  npUBOAMTH TMPHUMEPHI BKIAJa POCCHHCKHX W 3apyOEkKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE TMPOIIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHH;

18)  wWcCmoJIb30BaTh TEOPETHUECKUE 3HAHMS MO (U3UKE B MOBCETHEBHOM KU3HHU IS
obecrnieueHns 0€30MacHOCTH MPU OOPAIEHUH ¢ TPUOOPaMU U TEXHUYECKHUMH YCTPOMCTBAMHU, IS
COXpPaHEHUS 3I0POBbS U COOIIOICHUS HOPM KOJIOTHUECKOTO TIOBEICHHS B OKpYKaIOIIEeH cpeie;

19) pabGortarb B Tpymme C BBIMOJHCHUEM PA3JIMYHBIX COLHUAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIBI, PaIOHAIBHO pACIpeneisaTh OOS3aHHOCTH W IUIAHUPOBATH



JESITEIbHOCTh B HECTAHAAPTHBIX CUTYaIUSAX, OLIEHUBATh BKJIAJ KaKJI0T0 U3 YYaCTHUKOB I'PYIIIIbI
B PELICHHUE PACCMATPUBAEMOM NIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (68 u)
Ne| HaumeHoBanwme pa3nenoB u TeM nporpammbl  [KommuecTBo| DiekrpoHHbIE (TH(PPOBHIC)
/11 4acoB 00pa3zoBaTeNbHBIE PECYPCHI
Bcero
Pa3nes 1. @®u3uKa U MeTOAbI HAYYHOTO MO3HAHUS
1.1|®u3uka u METO/1bl HAYYHOTO TIO3HAHUS 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 2
Pasjnen 2. Mexanuka
2.1 Kunematuka 5 bu6moteka [IOK
https://m.edsoo.ru/7f41bf72
2.2 |[Tlunamuka 7 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
2.3|3aKOHBI COXpaHEHHSI B MEXaHHKE 6 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
Wroro mo pazueny 18
Pasznen 3. MoJiekyasipHast pU3MKA ¥ TEPMOAMHAMMKA
3.1|/OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON TEOPUH 9 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
3.2|0OCHOBBI TEPMOAMHAMUKH 10 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
3.3|ArperaTHpie  COCTOSIHMS BemiecTBa. Da3oBbIe 5 bu6moreka [IOK
Mepexoabl https://m.edsoo.ru/7f41bf72
Wroro mo pazaeny 24
Pasznen 4. DiiekTpoauHaMuKa
4.1|2nekrpocraTruka 10 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
4.2|[TocTostHHBIM ~ ANEKTpUYECKHil TOK. Toku B 12 bubnuorexa [JOK
Pa3TUYHBIX Cpellax https://m.edsoo.ru/7f41bf72
Wroro mo pazaeny 22
PeszepBHOE BpeMs 2
OBILEE KOJIMYECTBO YACOB 1o 68
[IPOTPAMME
11 KJIACC (68 4)
Neo | HammenoBaHue pa3nienoB u Tem nporpammbl | KomnuecTBo | DnekTpoHHbIe (ITU(BPOBbHIE)
n/m 9acoB 00pa3oBaTeNbHbIE PECYPCHI
Bcero
Paspgen 1. DiiekTpoamHaMuka
1.1 MaruutHoe noje. DIeKTPOMarHUTHas 11 bubnuoreka [IOK
WHIYKIHS https://m.edsoo.ru/7f41c97c

Hroro no pasneny 11
Pasnes 2. KosieOaHusi M BOJIHBI
2.1 MexaHu4ecKue U 3JIEKTPOMAarHUTHBIE 9 bubnuorexa [IOK

KOJIcOaHUs

https://m.edsoo.ru/7f41c97¢c
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Ne | HammenoBaHue pa3zienoB U TeM nporpammbl | KonmuecTBo | DnekTpoHHbIE (ITU(MPOBHIL)
/i 4acoB 00pa3zoBaTeNbHbIE PECYPCHI
Bcero
2.2 |MexaHHWYeCKHE U 3JICKTPOMArHUTHBIC BOJIHBI 5 bubnuorexka [JOK
https://m.edsoo.ru/7f41c97c
2.3 |OnTuka 10 bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c
Wroro no pazaeny 24
Pa3nes 3. OcHOBBI clIeNMAJILHON TEOPUH OTHOCUTEJIBLHOCTH
3.1 |OcHOBBI cieMATBHOM TEOPHH 4 bubnuorexa [JOK
OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pa3nen 4. KBpanToBas pusznka
4.1 |9neMeHTHl KBAHTOBOU ONTHKH 6 bubmmoreka [{OK
https://m.edsoo.ru/7f41c97c
4.2 |CtpoeHnne atoma 4 bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c
4.3 |AtomHOE sS1pO 5 bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c
Wroro mo pazaeny 15
Paspnen 5. DiieMeHTBI ACTPOHOMMH U aCTPOPU3UKH
5.1 [DnemMeHTHI aCTPOHOMHH U acTPO(hU3UKU 7 bubnuortexa [JOK
https://m.edsoo.ru/7f41c97c
Wroro mo pazaeny 7
Pa3znen 6. O0001maoee noBTOpeHue
6.1 |OboOmaromniee MOBTOPEHUE 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c
Wroro mo pazaeny 4
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68
[IPOTPAMME
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HEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJIEHHBIX 1O KJIACCAM
MPOBEPAEMBIX TPEGOBAHUMH K PE3YJIbTATAM OCBOEHHS OCHOBHOU
OBPA3OBATEJIbHOM ITIPOTPAMMBI CPEJHET'O OBIIETO OGPA3OBAHUA U
IJIEMEHTOB COJAEPKAHUSA 110 ®PUSUKE

B (enepanpHBIX W pErHOHAIBHBIX MPOLEAYypaxX OIEHKA KadecTBa 0Opa3oBaHUs
UCTIOJNB3yeTCd  TepeueHb (KoAM(pUKATOp) paclpelesieHHBIX 10  KJaccaM  IPOBEPSIeMBIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelNbHON NpPOTPaMMBI CpPEIHEro
o0m1ero o0pa3oBaHUs U JIIEMEHTOB COACPIKAHMS IO (PU3HKE.

10 KJIACC
IIpoBepsiemble TpeOOBaHMA K pe3yIbTaTaM
OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NMPOrpaMMbl

Kon IIpoBepsieMble TpeaMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOrpaMMBbI CPETHETO 00IIeT0 00pa30BaHUS
pe3ynbpTara
10.1 JleMoHCTpHpOBaTh HA IPUMEPaAX POJIb U MeCTO (U3UKH B POPMHUPOBAHUH

COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B PA3BUTHHA COBPEMEHHON TEXHUKHU
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2 Y4YuTBHIBaTH TPAHUIIB TPUMEHEHUS U3YICHHBIX (PU3UIECKUX MOJICTICH:
MaTepuagbHas TOUkKa, HHepluaibHas cucTeMa 0Tcuéra, abCoII0THO TBEPIOE
TE€JI0, UJICATbHBIN ra3; MOJEIHN CTPOEHUS Ia30B, )KUIKOCTEW U TBEPBIX TE,
TOYEYHBIN AIIEKTPUUECKUM 3aps]l - IPU pelieHNH (HU3HUECKUX 3a1a4

10.3 Pacnio3naBate pusnyeckue sBiaeHUS (MPOIECCH) U OOBICHATH MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO -KHHETHYECKON TEOPUU CTPOCHUS
BEIIECTBA U AJIEKTPOIMHAMUKA: PABHOMEPHOE M PAaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE IBMYKEHUE, CBOOOTHOE TIA/ICHHE TEll, IBIKCHUE TI0
OKPY)XKHOCTH, MHEPIIUs, B3auMoaercTBre Tei;, muddy3usi, OpoyHOBCKOE

JBUKEHHE, CTPOCHUE KUJKOCTEH U TBEPBIX Tell, K3MEHEHHE 00bEMa Tel
IIpU HarpeBaHuu (OXJIaXJACHUH ), TETJIOBOE PABHOBECHUE, HCTIApEHHE,
KOHJICHCALlKs, TUIaBJIEHUE, KPUCTANIN3allks, KATIEHUE, BIAXKHOCTh BO3AYyXa,
MOBBIIICHHUE JIaBJICHUS ra3a MU ero HarpeBaHUU B 3aKPHITOM COCY/IE, CBSI3b
MEX1y apaMeTpaMy COCTOSTHUS Ta3a B U30IIpolieccax; dIeKTpU3alus Tell,
B3aMMOJICIICTBHE 3apsIOB

10.4 OnuchIBaTh MEXaHUYECKOE BM)KECHUE, UCTI0Ib3Ys (PU3NUECKUE BEIIMUUHBI:
KOOp/IMHATA, IIyTh, IEpEMEIIEeHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cuia,
UMITYJIbC TeJla, KHHETUYECKasl SHeprus, OTeHIUaIbHAs SHEPI 1S,
MeXaHHuyecKas paboTa, MeXaHMUeCKasi MOLTHOCTb; IPU ONMCAHUH
IPaBUIBHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BEJIMYMH, UX
0003HauEHMSI U €IMHUILIBL, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO
(U3MYECKYI0 BEJIMUUHY C IPYTMMU BEIMYUHAMU

10.5 OnuceiBaTh U3y4EHHBIE TEIJIOBBIE CBOICTBA TEJ U TEIUIOBBIE SIBJICHUS,
UCTIOJIb3Ys (PU3MUECKUE BETMUMHBL: JaBJIEHUE ra3a, TeMIeparypa, CpeIHss
KWHETUYECKasi SJHEPTUsl XaOTUYECKOTO IBHKEHUS MOJIEKYI,
CPEIHEKBAPATUYHAS] CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI,
BHYTPEHHSIS1 DHEPTUsl, paboTa rasa, KoaQQHUIHUEHT M0JIE3HOTO AeHCTBUS
TETJIOBOTO JABUTATENs; IPU OMMCAHUH NPABUIBHO TPAKTOBATh (PU3NUECKUN
CMBICJI UCTIOJIb3YEMBIX BEJTMUUH, UX 0003HAUEHUS U €AUHULIBI, HAXOUTh
(opMyIbl, CBSI3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BETMUUHY C IPYTUMHU
BEJIMYUHAM




10.6

OnuceiBaTh U3y4EHHBIE JEKTPUUECKUE CBOMCTBA BEILIECTBA U
AIIEKTPUYECKHE SBICHUS (IIPOIIECCHI), UCTIONB3YA (PU3NYECKHE BETMUMHBIL:
JIEKTPUYECKUH 3apsifl, JIEKTPUUECKOE I0JIE, HANPSKEHHOCTD T10JIA,
IIOTEHLMAJ, pa3HOCTb NNOTEHIUAJIOB; [IPU OIIMCAHUU IIPAaBUIILHO TPAKTOBATH
(U3NYECKU CMBICI UCTIONIB3YEMbIX BETMYMH, UX 0003HAUYECHUS U €AMHUIIBL;
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIUYHHY C
JPYIMMU BEJIMYNHAMU

10.7

AHATM3UPOBATH PUINICCKHUE MPOIICCCHI U SIBIICHUS, HCIIOJIB3Ysl (PU3HUECKUE
3aKOHBI U MPUHLIUIIBL: 3aKOH BCeMUPHOTO TsArotenus, I, I u 111 3akoHbI
Hprotona, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPIUH, 3aKOH COXPAHEHUS
VMMITYJIbCa, IPUHIUIT CYNIEPIO3UIIUN CUJI, TPUHLIUAIN PAaBHOIIPABUS
WHEPIMAIBHBIX CUCTEM OTCUYETA; MOJIEKYJIIPHO-KUHETHUYECKYIO TEOPHIO

CTPOEHUSI BEUIECTBA, FA30BbIE 3AKOHBI, CBA3b CPEAHEN KUHETHUYECKON
SHEPTUU TEIJIOBOTO JBUKEHHSI MOJIEKYJ C aOCOJIFOTHOM TeMIiepaTypoH,
MIEPBBIN 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsiaa, 3akoH KynoHa; mpu 3ToM pa3auyarh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMaTUYeCKO€e BbIPAKEHUE U YCIIOBUS (TpaHUIIbI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAllIUH, TPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3inyaTh YCIOBUS UX O€30MaCHOTO
WCIIOJIb30BAHNS B IIOBCETHEBHOM KU3HU

10.9

Brimonaare SKCIIEPUMCHTEI 110 UCCIICTOBAHUTO (i)I/ISI/I‘-IeCKI/IX SIBJICHUU U
IPOUECCOB C UCIIOJIB30BAHHUEM IIPAMBIX 1 KOCBEHHBIX I/I3MepeHI/II\/’I; IIpu 3TOM
dhopmynupoBaTh IpodeMy (3a1ady) U TUIOTE3y Y4eOHOTO SKCTIEpUMEHTA,
cOOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U
(hopMyITHpPOBATH BHIBOIBI

10.10

OcyiecTBIATh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIHYNH;
IIPH 3TOM BBIOMPATh ONTUMAJIBHBINA CIOCOO U3MEPEHUS U UCIIOIb30BAaTh
WU3BECTHBIE METOIbl OLICHKU MOTPENTHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY PU3NUECKIMH BEIIMUYUHAMHU C
UCIIOJIb30BaHUEM IPSMBIX U3MEPEHUIl; IPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (PMKCUPOBATH Pe3yIbTAThl MOJIy4EHHONW 3aBUCUMOCTH
(bu3MUecCKUX BEMYHUH B BHIE TaOIUI U IPaUKOB, JeaTh BBIBOJIBI 110
pe3ylbTaTaM UCCIICOBaHU

10.12

Cobnroath mpaBmiia 6€30MaCHOTO TPY/Ia IPU MPOBEJICHUH HCCIICIOBAaHUH B
paMKax y4eOHOTro IKCIIEPUMEHTa, YUeOHO-UCCIIeI0BATEIbCKON M MTPOSKTHOU
JeSITETBHOCTH C MCIIOJIb30BAHUEM U3MEPUTEIIBHBIX YCTPOUCTB U
71a00PaTOPHOTO 00OPYIOBAHUS

10.13

Pemrate pacu€THbIC 3a/1a4u ¢ SBHO 3aJIaHHON (DM3UUECKON MOJIEIBIO,
UCTIOJIB3Ys (PU3NYECKe 3aKOHBI U TPUHLIMIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1auM BBIOMPATh (PU3MUYECKYIO MOJIEINb, BELACTSATh PU3NYECKUE BEIIMYMUHBI U
(hopmyIbl, HEOOX0UMBIE [Tl €€ pelIeHus], TPOBOIUTH pacUETHI U
OIICHUBATh PEAIbHOCTh MOJYUYEHHOTO 3HaYeHHs (PU3NIECKON BETMYHUHBI

10.14

Pemate kaueCTBEHHBIC 3aJJaUH: BBICTPAaNBAaTh JIOTHYCCKU
HCIIPOTHBOPCUUBYIO LICIIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC
3dKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/ILIGCKI/IG SABJICHUA

10.15

Hcnonb30BaTh Npu pelIeHnd yueOHbIX 3a1a4 COBPEMEHHbBIE
MH(pOpPMAIMOHHbIE TEXHOJIOTUH [T IOUCKA, CTPYKTYPUPOBAHMUS,
WHTEPIPETAIMU U NIPEJICTaBICHUS YUeOHON U HayYHO-NIOMYJISIPHOM
uH(pOpMAaIINH, TOTYYCHHON U3 Pa3IMYHbIX HCTOYHUKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJyIaeMyI0 HH)OPMAITUIO

10.16

[TpuBoAMTH IpUMEPHI BKJIA1a POCCUNMCKUX U 3apyOeXKHBIX YUEHBIX-(DU3UKOB




B pa3BUTHE HAYKH, 00BICHEHHUE MPOIIECCOB OKPYKAOIIEr0 MUPA, B
pa3BUTHE TEXHUKU U TEXHOJOTUM

10.17 Hcnonb30BaTh TeOpeTUUECKUE 3HAHUS M0 (PU3HKE B MOBCEHEBHOM KU3HU
I oOecrieueHus 6€30MacHOCTH IpH 0OpalleHny ¢ MpudopamMu u
TEXHUYECKUMH YCTPOMCTBAMHU, I COXPAHEHHUS 3JI0POBbS U COOTIOICHUS
HOPM IKOJIOTUYECKOT0 NMOBEJCHMS B OKpYXKaIOUIeH cpefie
10.18 PaGoratp B rpyriie ¢ BBIIOJIHEHUEM Pa3IMUHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh PadOTY IPYIIIbI, PAIIMOHATIBHO PACTIPEACIATh 00SI3aHHOCTH U
IUTAHUPOBATh JICATEIHHOCTh B HECTAHJIAPTHBIX CUTYALIUAX, aICKBATHO
OIICHUBATh BKJIAJ KaXKJAOTO M3 YUACTHUKOB TPYIIIBI B PELIICHHUE
paccMaTpruBaeMoi poOIEMBI
IIpoBepsiemble 3J1eMeHTHI COAePKAHUS
Kon Kon [IpoBepsieMble 3IIEMEHTHI COIepKaHUS
paznena MIPOBEPSEMOTO
JJIEMEHTA
1 OU3UKA 1 METOZBI HAYYHOI'O I[TO3HAHUA
1.1 ®du3suka - Hayka o npupoje. Hayuneie MeTo1bl HO3HAHUS
OKpy»xaromiero Mmupa. Posib skcriepumenTa v TEOpUH B
rpoliecce MO3HaHMsI MPUPOAbl. DKCIIEPUMEHT B (PU3HKe
1.2 MonenupoBanue GU3NYECKUX SBJICHUI U ITPOLIECCOB.
Hayunsbie runoressl. ®u3nueckue 3aKOHbI U TEOPHH.
['panu1pl TPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpuHIIMI
cooTBeTCTBUsA. Posth 1 MecTo pu3uku B popMUpOBaHUHT
COBPEMEHHOM HAYYHOUN KapTUHBI MUPA, B IPAKTUYECKOMN
NEeITEIbHOCTH JIIOIEH
2 MEXAHUKA
2.1 KUHEMATHUKA
2.1.1 Mexanunueckoe nsmxenne. OTHOCUTEILHOCTD
MexaHudyeckoro aprwkeHus. Cucrema orcuéra. TpaekTopus
2.1.2 [Tepemenienue, CKOPOCTh (CPEIHSSI CKOPOCTh, MTHOBEHHAS

CKOPOCTh) U YCKOPEHUE MaTepUAIbHON TOUKH, UX MPOEKIIUU
Ha OCU CUCTeMbl KoopAuHAT. Cl0XKeHue nepeMeIieHuil u
CJIOEHHE CKOpOoCTeit

2.1.3 PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHHOE
nsuxkeHue. ['paduku 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH,
YCKOpEHUS, MyTH U MEepEMEIICHUs] MaTepuaibHOU TOYKU OT

BpEMEHHU
214 CBoOoHOE MajieHrne. Y CKOpeHrue CBOOOTHOTO MaCHUs
2.15 KpuBonuuelinoe npuxkenue. PaBHOMEpHOE IBUKEHUE

MaTEpHUaIbHOU TOUKH [0 OKPYKHOCTH. YTJIOBasi CKOPOCTb,
JIUHENHas ckopocTs. Ilepruoa n yacroTa.
LleHTpOCTPEMUTENBHOE YCKOPEHHE

2.1.6 TexHuueckue ycTpoicTBa: CIUIOMETP, IBUKEHUE CHAPSIIOB,
IIEMHbIE U PEMEHHBIE Nepeadn
2.1.7 [IpakTuyeckue pabotel. i3MepeHne MrHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IIyTAMH, IIPONUIEHHBIMU
TEJIOM 32 IIOCJIEOBATEIbHBIE PABHBIE IIPOMEKYTKH BPEMEHU
IIPY PABHOYCKOPEHHOM JBWKCHUU C HAYAJIbHOM CKOPOCTHIO,
paBHOM HyI0. 3ydeHne NBUKEHUs IapUKa B BA3KOUN




*Kuakoctu. M3ydyenue nBM>KeHUs Tena, OpouIeHHOTO
TOPU30HTAIBHO

2.2

JTUHAMUKA

2.2.1

[Tpunnun otHocurenbHOCTH ['anmunes. IlepBeiil 3ak0H
Herorona. MlHepumanbHbIe CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuia. [TpuHuun cyneprnosumnmu cui

2.2.3

Bropoii 3akoH HproToHa 1711 MarepuanbHOU TOUKHU B
uHeprmanbHoil cucreme orcuéra (MCO). Tperuit 3akoH
HproTOHA 17151 MaTepHUatbHBIX TOYEK

2.2.4

3akoH BceMupHoro taroreHus. Cuna tsxectu. [leppast
KOCMHUYECKasi CKOpoCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe tpenue. Cuia TpeHUs CKOJIBKEHUS U
cuna tpenus nokosi. Koapdunuent tpenuns. Cuna
COTIPOTHUBJICHUS TP IBUKCHUH TEJA B )KHUJIKOCTH HIIU Tra3e

2.2.7

[loctynaTenpHOE U BpalaTenbHOE JBUKEHUE a0COIIOTHO
TBEPAOIO Tena

2.2.8

MoMEHT cuiIbl OTHOCUTENBHO OCH BpauieHus. [1nedo cuibl.
Ycnosust paBHoBecHs TBEpaoro tena B MCO

2.2.9

TexHn4ueckne ycTpoucTBa: MOAMINITHUKY, IBUKECHHE
HMCKYCCTBEHHBIX CYTHHKOB

2.2.10

[IpakTnueckue padboTel. 3yueHnue aBuxenus Opycka mo
HAKJIOHHOM TUIOCKOCTHU MO/ ACMCTBHEM HECKOIbKUX CHIL.
HccnenoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX
B nehopMupyeMoii Ipy)KHHE U PE3UHOBOM o0pasiie, OT
BEIMYUHBI X Aepopmanuu. VMccrenqoBanue ycaoBui
paBHOBECHS TBEPJOTO TeJa, UMEIOUIET0 OCh BpallleHus

2.3

3AKOHbI COXPAHEHUS B MEXAHHUKE

2.3.1

I/IMHYHBC MaTepHaﬂBHOﬁ TOYKH, CUCTCMbI MaTCPpHUAJIbHBIX
TOYCK. I/IMHYJ'IBC CHJIBI 1 U'BMCHCHUEC UMITYJIbCa TEJIa

2.3.2

3akoH coxpaHeHus umiysbca B MCO. PeakTuBHOE IBUKEHHE

2.3.3

PabGoTa cunsl

2.3.4

MoiHocTs cHIIBI

2.3.5

Kunernueckasi sHeprus maTepuaibHOM TOUKH. Teopema o
KUHETUYECKOM SHEPTUU

2.3.6

[ToTennmaneHas sueprus. [loTeHnmansHas sHeprus yrpyro
nedpopMUpOBaHHOM NpyuHBL. [loTeHManbHast SHEprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIU

2.3.7

[ToTeHumanpHble U HENOTEHIMAIbHBIE CUIIbL. CBsI3b pabOThI
HEMOTEHLUAIbHBIX CUJI C U3MEHEHUEM MEeXaHUYEeCKOH
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU
SHEPruu

2.3.8

anyrI/Ie W HCYIIPYTI'UEC CTOJIKHOBCHU S

2.3.9

TexHudeckune ycTponcTBa: ABM)KEHUE PAKET, BOAOMET, KOTIEp,
NOPY>KUHHBIN MUCTOJIET

2.3.10

[IpakTruyeckue padoTel. M3ydeHue cBsA3U CKOpoOCTEH Ten mpu
Heynpyrom yaape. MccnenoBanue cBs31 pabOThI CUITBI C
VM3MEHEHNEM MEXaHWYECKOM DHEpruu Tena

MOJIEKYJIAAPHASA ©®U3NKA 1 TEPMOJMHAMUKA

3.1

OCHOBbI MOJIEKVJIAPHO-KMHETUYECKOU TEOPUH

3.1.1

‘ OCHOBHBIE TTOJIOKCHUS MOHeKyﬂﬂpHO-KHHCTH‘{CCKOﬁ TCOPHHU.




Bpoynosckoe neuxenue. Auddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BELIIECTBA

3.1.2 Monenu cTpoeHus ra3oB, KUAKOCTENW U TBEPIBIX TEI U
00BsICHEHHE CBOICTB BEIIECTBA HA OCHOBE 3THX MOJIETICH

3.1.3 Macca monekyn. KommuectBo BemiectBa. [loctossHHas
ABoraapo

3.1.4 TermmoBoe paBHOBecue. Temneparypa u €€ U3MEpeHHUE.
[IIxasra remneparyp Lenscus

3.1.5 Mogenb uneansHoro raza. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KHHETHYECKOH TEOPHH UACATHHOTO ra3a

3.1.6 AOGcoroTHas TeMITepaTypa Kak Mepa CpeHeld KWHETHYECKOU
SHEPTUU TEIUIOBOTO JIBMKEHHS JacTwil ra3a. [Ilkama
teMneparyp KenbBuHa

3.1.7 Ypasuenne Knaneiipona - Menneneena. 3akon JlanpToHa

3.1.8 l"azoBbie 3akoHbBI. M30Mpo1iecchl B uacaibHOM rase ¢
MIOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: M30TEPMa, U30X0Pa,
n3obapa

3.1.9 TexHudeckne ycTpoicTBa: TepMOMETp, bapoMeTp

3.1.10 [IpakTuueckue padoTsl. I3mMepenue maccol Bo3ayxa B
KJIaCCHOM KOMHare. MccnenoBanue 3aBUCMMOCTH MEXKTY
rapaMeTpaMH COCTOSTHUS Pa3pe eHHOTO ra3a

3.2 OCHOBbI TEPMOJMHAMUNKN

3.2.1 Tepmonuaamudeckas cucteMa. BHyTpeHHsIsI SDHepTrus
TEPMOJIMHAMHYECKON CUCTEMBI M CITIOCOOBI €€ U3MEHEHUS

3.2.2 KonuyecTBo TemioTs! u pabota. BHyTpeHHS SHEpTHS
0JIHOATOMHOTO MJICAJIbHOTO Ta3a

3.2.3 Buapl Tenonepenaun: TETIONPOBOIHOCTh, KOHBEKIIHSI,
m3nyyeHue. Termno€MkocTh Tena. Y ienbHas TeI0EMKOCTh
BenjecTBa. Pacyér komuuecTBa TEIUIOTH IPU TEIUIONEepeaue

3.24 [TepBriit 3ak0H TepMoarHAMUKH. [I[puMeHeHne epBoro
3aKOHa TEPMOJMHAMUKY K u3ompoiieccaM. ['paduueckas
UHTepIpeTanus paboThl ra3a

3.2.5 TeroBbie MamHbL. [IpUHIUTIBL JEHCTBHS TETLIOBBIX MaIIIUH.
[Tpeo6pa3oBanus SHEPTUH B TEIJIOBBIX MalIMHAX.
Koaddumuent monesnoro aevicreus (manee - KI1J[) Ternosoi
mMamusbl. [Hykn Kapao u ero KI1J]

3.2.6 Bropoii 3akoH TepmoaunHamMuku. HeoOpaTuMocTh poiieccoB
B nipupoe. TemnoBsie ABUTaTeIN. DKOJIOTHYECKHE
pOoOJIEMBI TETIIOIHEPTreTHKU

3.2.7 Texnuyeckue ycTpoHCTBa: ABUTaTelb BHYTPEHHETO
cropanusi, O0bITOBOM XOJIOIUIHHUK, KOHIUITHOHED

3.2.8 IIpakTnyeckue pabotel. Mi3MepeHue ynenbHol TeoéMKoCTH

3.3 ATPETATHBIE COCTOSAHNWA BEILIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [TapooGpa3oBanue u KoHeHcalus. MicnapeHue U KUeHue.
VY nenbHas Temnora napoodpa3zoBaHus. 3aBUCUMOCTb
TEeMIepaTypbl KUIIEHUS OT JaBJICHUS

3.3.2 AOGCOmOTHAS ¥ OTHOCUTEJIBbHAS BIXKHOCTH BO3/yXa.
Hacepiiennsii nap

3.3.3 Teépnoe teno. Kpucrammueckue u amopQHsie Tena.

AHI/ISOTpOHI/IH CBOICTB KpHUCTAJIJIOB. >KI/II[KI/IC KpHUCTAJJIbI.
COBpeMeHHLIe MaTCpuraibl




3.34

[TnaBnenue u kpuctamau3anus. Y iejpHas TEIIoTa
wiasnenus. Cyonumanus

3.3.5 YpaBHeHUe TerIoBoro Oananca

3.3.6 TexHuueckre ycTpoicTBa: THTPOMETP U IICUXPOMETP,
KaJIOPUMETp, TEXHOJIOTHH MOJTYIEHUSI COBPEMEHHBIX
MaTepHaJoB, B TOM YMCIIe HAHOMATEPHAJIOB, U
HaHOTEXHOJIOTUH

3.3.7 [IpakTnueckue padbotel. 3MepeHue BiIaxHOCTU BO3AyXa

4 DJIEKTPOAMMHAMUKA
4.1 DJIEKTPOCTATUKA

411 DnekTpuzanus Tei. DNeKTprudeckuit 3aps.Jlpa Buma
JIIEKTPUUYECKHX 3aPSJIOB

4.1.2 [IpoBOHUKH, TUIEKTPUKHU U TOJYIIPOBOJHUKH

4.1.3 3aK0H COXpaHEHUs AIMEKTPUIECKOTO 3apsiaa

414 B3aumoneiictue 3apsinoB. 3akoH Kymona

4.15 Dnekrpuyeckoe nosie. Hanpssk€HHOCTD AIIEKTPUUECKOTOo
noJtst. [Ipuranun cyneprno3unuu. JInann HanpsskEHHOCTH
NEKTPUYECKOTO MOJISI

4.1.6 Pabota cun snexrpocratudeckoro noJs. [loTenmuman.
Pa3HocTts moTenmuanos

4.1.7 [IpoBOAHMKY M AMDIEKTPUKH B IOCTOSIHHOM JIEKTPUYECKOM
noJie. JIndnexTpudeckas IpOHUIIAEMOCTh

4.1.8 OnekrpoéMkocTb. KoHnmeHncaTop. DIeKTpoEMKOCTD MIIOCKOTO
KOHJIEHCATOpa. DHEprus 3apsHDKeHHOTO KOHAeHcaTopa

4.1.9 TexHudeckne ycTpoicTBa: AIMEKTPOCKOI, SJIEKTPOMETP,
ANEKTPOCTaTUYECKAs 3alUTa, 3a3€MJICHHE AIIEKTPOIIPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHUHBIN IPUHTEP

4.1.10 [IpakTrueckue padoTel. I3MepeHue 31eKTpoEMKOCTH
KOHJICHCATOPa

4.2 IIOCTOSHHBIN DJIEKTPUYECKUU TOK. TOKU B PA3JIMYHBIX CPEJAX

421 VYcnoBus cylecTBOBaHUS IOCTOSIHHOTO AJIEKTPUYECKOTO
toka. Mcrounnku Toka. Cuia Toka. IloctosHHbIN TOK

4.2.2 Hanpspkenue. 3akon Oma 1t ygacTka 1enu

4.2.3 DNEKTPUUECKOE COMIPOTUBIICHHE. Y IeTbHOE COPOTUBIICHNE
BEIIIECTBA

4.2.4 [TocnenoBarensHOE, MapauIeNbHOE, CMEIIAHHOE COSAMHEHNE
POBOJAHHUKOB

4.2.5 PaGora snexrpudeckoro Toka. 3akoH J[xoyns - Jlenma

4.2.6 MONTHOCTH JEKTPUIECKOTO TOKA

4.2.7 anekTpoaBIKyas cuia (ganee - 9J1C) u BHyTpeHHee
COTIPOTHBIIEHNE UCTOYHHKA TOKa. 3akoH OMa /1715 TOJTHOH
(3aMKkHyTOM) ZnekTprueckoi renu. KopoTkoe 3aMbIkanue

4.2.8 OneKTpOHHas NPOBOAUMOCTb TBEPIBIX METAJIIOB.
3aBUCHUMOCTB COMPOTUBIICHHUS METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOJIMMOCTh

429 DneKTpuuecKuil TOK B Bakyyme. CBOHCTBA 3NIEKTPOHHBIX
MyYKOB

4.2.10 [MomynpoBoanuku. CoOCTBEHHAs! ¥ IPUMECHAs
POBOJIUMOCTb MOJIYITPOBOJHUKOB. CBOWCTBA p-T EPEX0aa.
[ToynpoBOAHUKOBBIE MPUOOPHI

4.2.11 ONEKTPUUECKUI TOK B AJIEKTPOJIUTAX. JIEKTPOJIUTHYECKAS




JUCCOIMAIUA. DJIEKTPOJIH3

4.2.12 DNeKTpUYECKUi TOK B razax. CaMoCTOATENbHbIN 1
HECaMOCTOSTENbHBIN pa3psl. Pa3nuyHble TUIIBI
CaMOCTOSITENBHOTO paspsana. Mosnus. [1nazma

4.2.13 TexHuueckne ycTpoicTBa: aMIepMeTp, BOJIBTMETP, PEOCTaT,
UCTOYHUKHU TOKA, AJIEKTPOHArpeBaTeIIbHEIC PUOOPHI,
AJIEKTPOOCBETUTEIHHBIC TIPUOOPBI, TEPMOMETP
COTIPOTHBIICHUS, BAKYYMHBIN JTUOJI, TSPMUCTOPBI U
($OTOPE3UCTOPHI, TTOTYITPOBOTHUKOBBIN U0/, TATbBAaHIKA

4.2.14 [IpakTnueckue padboThl. M3yueHne CMEIIaHHOTO COEUHEHUS
pesuctopoB. M3mepenne D/C uCTOUHMKA TOKA U €T0
BHYTpeHHero conportuBieHus. Habmonenue snexrponusza

11 KJIIACC
IIpoBepsiemble TpeOOBaHMA K pe3yabTaTaM
OCBOEHHS OCHOBHO# 00pa3oBaTe/bHON MPOrpaMMblI

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMble IpeIMETHBIE PE3YABTAaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeIbHON MTPOrpaMMBbl CPETHETO 00IIer0 00pa30BaHUS

111

JleMoHCTpHpOBATh HA IPUMEPaX POJIb U MeCTO (M3HKHU B (POPMUPOBAHUHT
COBPEMEHHOM HAYYHOUN KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTH, B TPAKTUYECKOM EATEIIbHOCTH JIFOAEH, IETOCTHOCTD U
€IMHCTBO (hM3UYECKOM KapTHHBI MUPa

11.2

Y4uTHIBaTh TPAaHUIBI IPUMEHEHUS U3YUYEHHBIX GU3UUECKUX MOJIEIIECH:
TOYEYHBIN AIIEKTPUUECKUM 3apal, siAepHas MOJIeNIb aTOMa, HyKJTOHHAs
MOJIeJIb AaTOMHOTO si/ipa MpU pelieHnH (pU3NUECKUX 3a1a4

11.3

Pacnio3naBath pusnyeckue sBiaeHUS (MPOIECCH) U OOBICHATH MX Ha OCHOBE
3aKOHOB JJICKTPOIMHAMUKA U KBAHTOBOW (DU3UKHU: DIICKTpUIECKast
IPOBOIUMOCTb, TEIIOBOE, CBETOBOE, XHMUYECKOE, MArHUTHOE JCHCTBUS
TOKA, B3aMMOJICHICTBHE MarHUTOB, 3JICKTPOMAarHUTHAsI HHIYKIUS, ICHCTBHE
MarHUTHOTO TIOJISI Ha MIPOBOJIHUK C TOKOM U JIBHKYIIUHCS 3apsi,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE
pacrpocTpaHeHUe CBETa, OTPAKEHUE, IPEIOMIICHUE, HHTEPEPEHITHS,
nrdpakys 1 MoJIIPU3alus CBETa, AUCIIEPCUs CBETa, (POTOAIEKTPUUYCCKHIA
addext (hoTodrddexr), cBeTOBOE AaBICHNE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJia, €CTECTBCHHAS! M UCKYCCTBEHHAS
pPaMOaKTUBHOCTh

114

OnuchIBaTh N3y4EHHbIE CBOMCTBA BEIIECTBA (AIEKTPUUECKUE, MAaTHUTHBIE,
ONTUYECKHUE, JEKTPHUUECKYIO TPOBOAUMOCTD PA3JIUYHBIX Cpell) U
3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI), UCIIOB3Ys (PU3NYECKUE
BEJIMYMHBIL: 2JIEKTPUUECKUN 3apsil, CUjla TOKa, JIEKTPUUECKOE HAMPHKEHUE,
AJIEKTPUUYECKOE COTIPOTUBIIEHHUE, Pa3HOCTh noTeHImanos, D/1C, pabota
TOKa, MHAYKIMSI MArHUTHOTO MOJIs, cuiia Ammepa, cuia Jlopenna,
VMHAYKTUBHOCTb KaTYyIIKH, SJHEPTHsI JIEKTPUUECKOT0 U MarHUTHOTO TOJIEH,
HepUoJ U YacToTa KoJieOaHui B KojeOaTeIbHOM KOHTYpE, 3apsija U chila
TOKa B MPOIecCe TAPMOHUYECKUX AIIEKTPOMArHUTHBIX KoJieOaHuil,
(oKyCHOE PacCTOSHUE M ONITUYECKAs CHJIA JIMH3BI; IPU ONHUCAHUU
MPABUIILHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOJIb3YEMbIX BETMUUH, UX
0003HauEHMSI U €IMHUILIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIIHNE JTAHHYIO
(U3NYECKyI0 BEIMYUHY C IPYTMMU BETMUYUHAMU

11.5

OnuceIBaTh HN3YUYCHHBIC KBAHTOBBIC SIBJICHUA W TPOLCCCHI, UCIIOJIL3YyA




(u3nvecKre BeIUYHHBI: CKOPOCTh AIEKTPOMArHUTHBIX BOJIH, [UIMHA BOJHBI
M 4acTOTa CBETA, SHEPTHsI U UMITYJIbC (POTOHA, IEPUO MOTypacaa,
SHEPIHUsl CBSA3M ATOMHBIX sJI€p; IIPU ONIMUCAHUM IIPABUIIBHO TPAKTOBATh
(U3NYECKU CMBICI UCTIONBb3YEMbIX BETMYMH, UX 0003HAUCHUS U €IUHULIBL;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C
JPYTUMH BeJTMYMHAMH, BBIYUCIISITh 3HAYCHHE (DU3NIECKOI BETHYNHBI

11.6

AHanmu3upoBaTh GU3NUECKUE POLIECCH U SBJICHHS, UCTIONB3Ys (pru3nyecKue
3aKOHBI ¥ PUHIUIBL: 3aKOH OMa, 3aKOHBI IIOCJIEI0BATENBHOTO U
HapaJlIeIbHOTO COEJMHEHUS IPOBOJHUKOB, 3aKoH Jxoyis - JIeHna, 3akoH
JIEKTPOMArHUTHOM MHIYKIIMH, 3aKOH MPSIMOJIMHEWHOTO paclpoCTpaHEHUS
CBETAa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI IIPEJIOMJICHUS CBETA, YypaBHEHUE
OliHmTeiHa uig GoToaddekra, 3aKOH COXpaHEHUsI SHEPTUH, 3aKOH
COXpaHEHHS UMITYJIbCA, 3aKOH COXPAHEHHUs NIEKTPUUYECKOT0 3apsiia, 3aKOH
COXpaHEHMs MacCOBOTO YHCIIa, OCTyAaThl bopa, 3aKk0H pagroakTUBHOIO
pacrnaza; mpyu 3TOM Pa3iMyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0
MaTeMaTH4eCKOEe BbIpaXEHHUE U YCIOBHS (IpaHuULlbl, 001acTH)
MIPUMEHUMOCTH

11.7

OrnpenensaTs HaMpaBJICHHE BEKTOPA WHIYKIIUH MarHUTHOTO TIOJIS
MIPOBOJTHUKA C TOKOM, CHJIbI AMmiepa u cuisl JlopeHiia

11.8

CTpouTh U OMHCHIBATh H300paXKEHNE, CO3ABAEMOE TUIOCKUM 3€PKaJIoM,
TOHKOUW JTUH30U

11.9

Brimonaare SKCIIEPUMCHTEI 110 UCCIICTOBAHUTO (i)I/ISI/I‘-IeCKI/IX SIBJIEHUU U
IPOUECCOB C UCIIOJIB30BAHHUEM IIPAMBIX 1 KOCBEHHBIX I/I3MepeHI/II\/’I; IIpr 3TOM
dhopmynupoBaTh IpodeMy (3a1ady) U TUIOTE3y Y4eOHOTO SKCTIEpUMEHTA,
cOOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U
(hopMyITHpPOBATH BHIBOIBI

11.10

OcymiecTBIATh NPSMbIE U KOCBEHHBIE U3MEPEHUST PU3NUECKUX BEIHUNH;
IIPH 3TOM BBIOMPATH ONITUMAIBHBIN CIOCOO U3MEPEHHUSI U UCIIOJIb30BATh
WU3BECTHBIE METOIbl OLICHKU MOTPENTHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C UCIOJIB30BaHUEM
IPSIMBIX U3MEPEHUI; IPU STOM KOHCTPYHUPOBATh YCTaHOBKY, PUKCUPOBATH
Pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BHUJIE
TabJIUI ¥ rpaMKOB, JIeIaTh BEIBOJBI 110 PE3YIbTaTaM HUCCIIETIOBAHUS

11.12

Cobnroath mpaBmiia 6€30MaCHOTO TPY/a PU POBEJICHUH HCCIICIOBaHUH B
paMkax y4eOHOTO IKCIIEPUMEHTA, YIeOHO-UCCIIeI0BATEIbCKON 1 MMPOSKTHON
JESITETBHOCTH C MCIIOJIb30BAHHEM U3MEPUTEIIbHBIX YCTPOUCTB H
71a00PaTOPHOTO 00OPYIOBAHUS

11.13

Pemrate pacu€THbIC 3a/1a4u ¢ BHO 3aJIaHHON (DM3UUECKOM MOJIEIBIO,
UCHOJIB3Ys (PU3NYECKe 3aKOHBI U TPUHLIMIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4¥ BBIOMPATh (PU3MUYECKYIO MO/IENb, BEIACTATH (GPU3NYECKUE BEIMUUHBI U
(hopmyIbl, HEOOX0AUMBIE [Tl €€ pelIeHus], TPOBOIUTH PacUEThI U
OIICHUBATh PEAIbHOCTh MOJYUEHHOTO 3HAaYeHHs (PU3NIECKON BETMUHUHBI

11.14

Pemate kaueCTBEHHBIC 3aJJaUH: BBICTPAaNBATh JIOTHYCCKU
HCIIPOTHUBOPCUUBYIO LICTIOYKY paCCY)KI[eHI/Iﬁ C OHOPOI\/’I Ha U3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘leCKI/IC SIBJICHUA

11.15

Hcnonb30BaTh Npu pelIeHnd yueOHbIX 3a1a4 COBPEMEHHbBIE
UH(POPMALMOHHBIE TEXHOJIOTHH ISl IOUCKA, CTPYKTYPUPOBAHUS,
WMHTEPIPETAIMU U NIPEJICTaBICHUS YUeOHON U HayYHO-TIOMYJISIPHOM
nH(pOpMaIINH, TTOTYYCHHON U3 pa3IMYHBIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBAThH MOJy4aeMyI0 HH()OPMAITUIO

11.16

OOBSCHATH IIPUHIUIIBI JeNCTBUS MalllvH, HpI/I60pOB N TCXHUYCCKUX
YCTpOﬁCTB; Ppa3jiniaTh YCJIOBUSA UX 0€30I1acHOTO UCITOJIb30BaHUS B




NOBCEIHEBHOU KU3HU

11.17

[IpuBoAMTH IPUMEPHI BKJIAIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B 00BICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUpPa, B
pa3BUTUE TEXHUKU U TEXHOJOTHU

11.18

Hcnonb3oBarh TeopeTHUECKHUE 3HAHUS 110 (PU3KKE B IOBCEAHEBHOMN KU3HU
st obecrieyeHns Oe30MacHOCTH MPH 00paLeHNH ¢ TPUOOPaMH U
TEXHUYECKUMH YCTPOMCTBAMHU, Il COXPAHEHHUS 3JI0POBbS U COOTIOICHUS
HOPM 2KOJIOTHYECKOI0 MOBEACHUS B OKPYKAIOLIEH cpeie

11.19

PaGoratp B rpyrrie ¢ BBIIOJIHEHUEM Pa3IMUHBIX COLUAIbHBIX POJIEH,
IUTAHUPOBATh PabOTY TPYIIIIBI, PALIMOHALHO PaCTIPECIISITh 00S3aHHOCTH U
IJIAHUPOBATDh ACATCIIBHOCTb B HECCTAHAAPTHBIX CUTyallUuAX, aJICKBATHO
OLCHUBATH BKJIAJA KAXKAOTO U3 YHACTHHUKOB I'PYHIIbI B PCIICHHUE
paccMaTpuBaeMoi MpoOIEMBbI

HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUSA

Kon
pasnmena

MIPOBEPSEMOTO

Kon [IpoBepsieMble 3IIEMEHTHI COIepKaHUS

QJICMCHTAa

4

OJIEKTPOJIMHAMUNKA

4.3

MAT'HUTHOE TIOJIE. DJIEKTPOMATI'HUTHA A MHAYKINA

431 ITocTossHHBIE MaruuTHL. B3anMoneiicTBHE TOCTOSTHHBIX
MarduToOB

4.3.2 MarnuTtHoe nosie. Bektop MarHuTHOM MHAYKIUU. [TpuHITMI
cynepno3uiuu. JIunun MmarHuTHOM MHAYKIMK. KapTtuna
JUHUNA MarHUTHOM WHIYKIIAU TTO0JIS1 TOCTOSTHHBIX MarHUTOB

4.3.3 MarunuTHO€ T0JIe TPOBOIHHKA ¢ TOKOM. KapTuHa JTuHMI mos
JUIMHHOTO MPSMOTO IPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT DpcTeaa.
B3aumoelicTBue NpoBOIHUKOB C TOKOM

4.3.4 Cuiia Amriepa, €€ MOIyJIb ¥ HalpaBJICHUE

4.3.5 Cuna JlopeHiia, e€ MoayJib M HampaByieHHE. [[BiokeHne
3apsKEHHON YacTULIbI B OJHOPOIHOM MarHUTHOM IMOJIE.
Pa6ota cunbl Jlopenna

4.3.6 SIBneHne ANEKTPOMArHUTHON MHYKITUH

4.3.7 [ToTOK BEeKTOpa MarHUTHOM MHIYKIUU

4.3.8 OJ1C unaykunu. 3aKoH 3J€KTPOMAarHUTHOM MHIYKIUU
®Dapanest

4.3.9 Buxpesoe anekrpuueckoe nojue. 3C nuaykuuu B

IMPOBOAHUKE, ABUKYILIEMCS MMOCTYIIATCIIbHO B OJHOPOAHOM
MAarouTHOM IIOJIC

4.3.10 [IpaBusio Jlenna

4.3.11 NunyktuBHOCT. SABNenue camonnaykuuu. IC
CaMOUHIYKIHH

4.3.12 OHeprusi MarHUTHOTO NOJISl KATYIIKU C TOKOM

4.3.13 OIEKTPOMAarHUTHOE TOJIE

4.3.14 TexHudeckue ycTponCTBa: IOCTOSTHHBIE MarHUTHI,

OJICKTPOMArHUTHI, IJICKTPOABUI'ATCIIb, YCKOPUTCIIN
QJICMCHTAPHBIX YaCTUIL], MHAYKIIMOHHAA I1CYb

4.3.15 [IpakTuyeckue paboTel. M3ydeHre MarHuTHOTO MOJIst
KaTYIIKH ¢ TOKOM. MccnenoBanue 1eiicTBUS NOCTOSIHHOTO




MarHuTa Ha paMKy ¢ TOKOM. McciaenoBanue siBjaeHus
ANIEKTPOMATHUTHON MHIYKIHH

KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUWYECKHUE U O5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KoneGarenpnas cucrema. CBOOOTHBIE KOJICOAHMS.
INapmonnueckue xonedbanus. [lepuoa, yacroTta, aMIIUTYAa U
da3za xonebanmit

5.1.2

[IpyxuHHBIM MassTHUK. MaTeMaTHYECKUA MAsITHUK

5.1.3

VYpaBHeHHe rapMoHHUECKUX KoJiebanuil. Kunematuueckoe u
JUHAMUYECKOE OTMCAHUE KOJIEOATEIbHOTO JIBUKEHUS

5.1.4

[IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOJIEOaHUSIX.
CBs13b aMIUIMTY 1Bl KOJIEOAHUI UCXOTHOW BETMUYMHBI C
aMIUIMTY/IaMU KoJieOaHui €€ CKOPOCTH U YCKOPEHHUSI

9.1.5

Konebarenbublit KoHTYp. CBOOOIHBIE 371E€KTPOMAarHUTHhIE
Kos1ie0aHus B U1€aJIbHOM KOJIe0aTeIbHOM KOHTYpE. AHAIOTI s
MEXTy MEXaHHYECKUMH H AJIEKTPOMarHUTHBIMH
kosiebanusimMu. @opmyna ToMmcoHa

5.1.6

3aK0oH COXpaHEHUs YHEPTUU B UJI€ATHHOM KOJIe0aTeTbHOM
KOHTYpe

5.1.7

BoinyxxnenHble MexaHndeckue koyiebanus. Pesonanc.
PGSOHaHCHaﬂ KpI/IBaSI. BI)IHY)K}ICHHBIC BJ'ICKTPOMaFHI/ITHBIe
KOoJIe0aHus

5.1.8

[Tepemennsbiii Tok. CHHYCOUIATBHBINA TEPEMEHHBIN TOK

5.1.9

MOoOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJHOE U
JEHCTBYIOIEE 3HAUCHNUE CUITBI TOKA U HATIPSHKEHUS

5.1.10

Tpancdopmatop. [IponsBoacTBo, nepenaya u noTpedieHre
AJIEKTPUYECKON SHEPTUU. DKOJIOTUUECKUE PUCKH TTPU
MPOU3BOJACTBE dIEKTpruecKoi sHeprun. KynpTypa
MCII0JIb30BaHUS DJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU

5.1.11

Texaudeckune ycTpoicTBa: cericMorpad, eKTpPUISCKUN
3BOHOK, JINHUU JJIEKTpOIIepeay

5.1.12

[TpakTuueckue padoTsl. MccnenoBanue 3aBUCUIMOCTH
nepuoja MajblxX KoJieOaHHi Irpy3a Ha HUTU OT JUIMHBI HUTU U
Macchl rpy3a. MccnenoBanre nepeMeHHOro TOKa B IENH U3
MOCJIEZIOBATEIBHO COeTMHEHHBIX KOHJIEHCATOPA, KATYIIKH U
pe3ucTopa

5.2

MEXAHUWYECKHME U DJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1 MexaHnueckue BOJIHbI, YCIOBHs paciipocTpaHenus. [lepuos.
CkopocTb pacnipocTpaHeHMs U JUIMHA BoJHBL. [lonepeunsie u
IPOJOJIbHBIE BOJIHBI

5.2.2 WnTepdepeniys v qudpakiius MEXaHHYECKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa.
TemOp 3Byka

5.2.4 ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3ITy4ECHHUS
JIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTaIus BEKTOpoB
E, B ¥ B 2JIeKTPOMarHUTHON BOJIHE B BAKYyM€

5.2.5 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH: OTPaKEHUE,
npeoMIIeHue, ospu3anus, Tudpakuus, HHTepdepeHus.
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH

5.2.6 [IIkana 3neKTpOMarHuTHHIX BOJIH. [Ipumenenne

QJICKTPOMAIHUTHBIX BOJIH B TCXHUKC U 6BITy




5.2.7

[IpuHIHIBI paIMOCBA3U U TEIEBUACHUS. Pagronokanusi.
DIEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeJibl

5.2.8

TexHuueckue ycTpoicTBa: My3bIKaJbHbIE HHCTPYMEHTHI,
YIIBTPa3BYKOBas TMAarHOCTHKA B TEXHUKE U MEJIULIMHE, pajaap,
pamuonpuéMHUK, TEJIEBU30D, aHTeHHA, TenaedoH, CBU-nieun

5.3

OIITHUKA

5.3.1

[IpssMonMHENHOE pacIPOCTPAHEHHUE CBETA B OJTHOPOJHOU
cpexe. JIyd cBera

5.3.2

OTtpakeHue cBera. 3aKoHbI oOTpaxkeHus ceta. [loctpoenue
1300paXeHUI B IIJIOCKOM 3€pKajie

5.3.3

ITpenomnenue cBera. 3aKOHBI IPEIOMIICHUS CBETA.
AGCOJIOTHBIN MTOKa3aTeab NPETOMIICHHS

5.34

[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHbIi yroJl MOJHOTO
BHYTPEHHETO OTPAXKEHUS

5.35

Jucnepcus cBera. CiioxxHbIN cocTaB 6enoro csera. LBer

5.3.6

Colwuparorue u paccenBaroiye JUH3bI. TOHKas JIMH3a.
DOKYCHOE pacCTOSIHUE U ONITUYECKasi CHJIa TOHKOM JIMH3BI.
[TocTpoenne n3o0paxeHnit B COOMPAIOIINX M PACCEUBAIONITUX
nuH3ax. PopMyIia TOHKOW JTUH3BI. Y BEIMYEHHE, JaBAEMOE
JIMH30H

5.3.7

[Ipenensl TpUMEHMMOCTH T€OMETPUUYECKON ONITHKU

5.3.8

WNuTtepdepennus cera. KorepeHTHbIE HCTOUYHUKU. Y CIIOBUS
HaOII0IeHNs] MAKCHMYMOB U1 MUHUMYMOB B
uHTEephEPEHITMOHHON KapTHHE OT ABYX CHH(DA3HBIX
KOT€PEHTHBIX HCTOYHHKOB

5.3.9

Hudpakums ceera. udpakimonHas pemérka. Y cioBue
HaOJTFOICHNSI TJIABHBIX MAKCHMYMOB TTPH TTaICHUH
MOHOXPOMATHYECKOTO CBETA HA NU(PAKIIMOHHYIO PEIIETKY

5.3.10

HOHHpI/ISaHI/Iﬂ CBCTa

5.3.11

Texuuyeckue ycTpoHcTBa: OUYKH, JIyMa, (poToammapar,
MPOEKIMOHHBIN anmnapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAs
ONTHKA, TU(PAKIIMOHHAS PEIETKA, TOISIPOU]

5.3.12

[TpakTuueckue padoTsl. MI3Mepenue nmokazarens
npenomieHus. MccnenoBanue CBOMCTB N300pakeHUH B
nuH3ax. Habmonenue nucnepcun cBera

RJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

["panuLbl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.
[TocTynaTel TEOpUK OTHOCUTEIBHOCTH: UHBAPUAHTHOCTh
MOJYJIsl CKOPOCTH CBETA B BAKyyMe€, [IPUHIIMII
OTHOCHTEIBHOCTH DHHINTEHHA

6.2

OTHOCHTENBHOCTh OJTHOBPEMCHHOCTH. 38.MCI[J'ICHI/Ie BpPEMCHU
1 COKPAIICHUC NJIINMHBI

6.3

9Hepr1/151 1 UMITYJIBC CBO6OI[HOI>1 JaCTUIIbI

6.4

CBs13b MaccChl € PJHEPTHEH U UMIYIHCOM CBOOOTHON YaCTHUIIBI.
DHeprus MoKosi CBOOOTHOM YaCTHIIBI

KBAHTOBAS ®U3NKA

7.1

DJIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. opmyna [lnanka cBsi3u 3Heprun GoToHa ¢ €ro
4acTOTOM. DHEprusi U UMITYJbC POTOHA

7.1.2

OtkpeiTHe U HccnenoBanue Gotospdexra. OnbiTel A.TL
CronetoBa. 3akoHbl poToaddexTa




7.1.3

VYpaBuenue DiiHireiina s pororddekra. "Kpacnas
rpanuna” gorospdexra

7.1.4 JHasnenue cera. OnbiTel [1L.H. Jlebenena
7.1.5 XUMHYECKOE AEHUCTBUE CBETA
7.1.6 Texauueckue ycTpoiicTBa: GOTOIIEMEHT, (POTOAATIHNK,
coJIHeUHas OaTtapesi, CBETOIUO/
7.2 CTPOEHHME ATOMA
7.2.1 Mogens atoma Tomcona. OnbiTel Pezepdhopaa no
UCCIIIOBAaHMIO CTpoeHHsI aToMa. [ImanerapHas Mojienb aroma
7.2.2 [Hoctynartel bopa. M3nydyenue u noriomenue GoToHOB pu
Iepexojie aToMa ¢ OJHOTO YPOBHS SHEPTUHU Ha Apyron. Bubl
cnekTpoB. CIIeKTp ypOBHEH 3HEpPruu aroMa BoJI0poaa
7.2.3 BonHoBrbie cBoiicTBa yacTuil. Bosiabr ge bpoiimns.
Kopnyckynsipao-BonHoBOH ayanusm. Judpakius
AJIEKTPOHOB Ha KPHCTAJIaX
7.2.4 CroHTaHHOE U BBIHYXICHHOE U3TydeHHUE. Y CTPOUCTBO U
MIPUHIMI paboThI Ja3epa
7.2.5 TexHn4ecKre yCTpONCTBA: CIIEKTPAIBbHBIN aHAIN3
(cnexkTpockomn), J1la3ep, KBAHTOBBIA KOMITHIOTED
7.2.6 [IpakTnueckue padbotsl. HabmoneHne JuHERYaToro cnekTpa
7.3 ATOMHOE 4/1PO
7.3.1 MeTo1b1 HAONIOIEHUS U PETUCTPALIMH DJIEMEHTAPHBIX YaCTHI]
7.3.2 OTtkpeiTie pagnoaktuBHOCTH. OnbITH Pezepdopaa mo
OTIPEIENIEHUIO COCTaBa PaJAMOAKTUBHOTO U3Ty4YEHHUS.
CaoiicTBa anbda-, 6era-, raMmma-u3aydeHus. Biusaue
PaAMOaKTUBHOCTH HA KUBBIE OPraHU3MBI
7.3.3 OTkpbITHE TPOTOHA M HEWTpoHA. HykIToHHAst Moiensb sapa
['eit3enbepra - iBanenko. 3apsia siapa. MaccoBoe 4UCiIo
snapa. M3oTomnsl
7.3.4 Anba-pacnaz. IJIEKTPOHHBIA U MMO3UTPOHHBIN OeTa-
pacnana.l'amma-nu3nydenue. 3akoH paJMOaKTUBHOIO pacmaja
7.3.5 DHeprus CB31 HYKJIOHOB B siipe. SnepHbie cuibl. Jledekr
MAacchl Apa
7.3.6 Snepubie peakiuu. [lenenue u cuHTE3 AP
7.3.7 Snepubiii peakrop. TepmosaepHbiii cunTes. [Ipodaembr u
MEPCIIEKTUBBI AEPHOM SHEPTeTUKU. DKOJIOTHUECKHUE ACTIEKTHI
SIIEPHON SHEPTETUKHI
7.3.8 DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
@DyHaMEeHTaIbHbIE B3aUMOICHCTBUS
7.3.9 Texnuyeckue ycTpoicTBa: J03UMETp, kamepa BunbcoHa,
SICpPHBINA peakTop, aToMHast bomba
7.3.10 [Ipaktrnyeckue padotel. MccnenoBanue TpekoB yacTull (1o
TOTOBBIM (oTOorpadusim)
8 OJIEMEHTBI ACTPOOU3NKU
8.1 Bup 3Bé3qH0r0 HebGa. Co3Besnus, sipkue 3BE3/bl, MIaHEThI, UX
BUJMMOE JIBU)KEHUE
8.2 Conneunas cucrema. [Tnanerst 3emHo# rpynmnsl. [InaneTs-
TUTAHTHI U UX CITyTHUKH, KAPJIIMKOBBIC TUIAHETHI. Marbie Tena
CoJTHEYHOM CUCTEMBI
8.3 Counne, potocdepa u atmocepa. ComHeuHast aKTUBHOCTh
8.4 Wcrounuk sneprum CosHua u 3BE311




8.5

3BE3/1I, UX OCHOBHBIE XapaKTEPUCTHKHU: MACCa, CBETUMOCTb,
paamnyc, TeMIepaTypa, uX B3auMocBs3b. Jluarpamma
"CreKTpaIbHbIN KIIACC - CBETUMOCTH". 3BE3/bI TJIABHOU
IOCJICAOBATEIILHOCTH. 3aBHCUMOCTD ''Macca - CBETUMOCTE"
JIJIsI 3BE3]1 TJIaBHOM MOCJIEIOBATEILHOCTH

8.6

Bnyrpennee ctpoenue 38€31.CoBpeMEHHBIEC MPEICTaBICHUS
0 MPOUCXOXKIEHUH U 3BoJItOIMU CoHIIa U 3BE3/1. DTarbl
JKWU3HU 3BE3]

8.7

Muneunsiii [1yTs - Hamra ['anaktuka. CriupaiibHasi CTPYKTypa
lNanaxtuku, pacnpenenenue 3831, raza u nobuid. [lonoxxenue
u newkenne Conana B [Nanaktuke. [nockas u chepryeckas
MOJICUCTEMBI [ almakTuKu

8.8

Tunel ranaktuk. Paguoranaktuku 1 kBasapbl. YEpHbIE IbIPBI
B s1/Ipax raJaKTUK

8.9

Bcenennas. Pacuiupenne Beenennoit. 3akon Xab60ma.
Pazberanue ranaktuk. Bospact u paguyc Beenennoii, Teopust
Bbonbioro B3priBa. Mojiens "ropsiueii Beenennoit".
PennkroBoe nuznydenue

8.10

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.
Hepeménnbie mpoOiieMbl acCTpOHOMHUHU
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