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INOACHUTEJIBHAA 3ATINCKA

[IporpamMma mo ¢u3uke 6a30BOro ypoBHS Ha ypOBHE CPEIHEro 0O0Iero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIO)KEHMH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbX B DI'OC COO, a takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLIETIIIUY MpEenoiaBaHus yueOHoro npeamera «Pu3nka» B
oOpa3oBaTenbHbIX opranuzauusax Poccuiickoit ®enepauny, peaqus3ylOUMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1o (U3MKE HampaBieHO Ha (HOpPMUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu o0ydeHuu ux ¢GuznKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAayYHBIMH Y4eOHBIMH IpeaAMeTaMu. B Hell ompexpenstorcs
OCHOBHBIC IIEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0Iero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (GPU3UKH: TUYHOCTHBIE, METAaIIpeIMETHbIC, MPeMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o (hu3mMKe BKIIOYAECT:

® IUIAHHpPYEMbIE pPE3yJbTaThl OCBOCHHMS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHUCIE
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

e cojepkanue yuyeOHoro npeamera «Ou3ukay 1mo rogam 00ydeHus..

®du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJBI, BBHICTyHash B KayeCTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KaroIleM MHpE.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIIUN [JIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMmHel, ounonorue, ¢usmueckoi reorpadueit u acrpoHomuei. Mcnonp3oBaHue W aKTHMBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE pa3HOOOPAa3HBIX TEXHOIOT UM
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOMCTBaMHU U Ipyrux. Mzyuenune Gpu3nku BHOCUT OCHOBHOM BKJIa B (popMupoBaHue
€CTECTBEHHO-HAYyYHON KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HAYYHbII METOJ] MO3HAHUS ITPH BHIMOJIHEHUH UMHU YY€OHBIX UCCIICIOBAHUIMA.

B ocHoOBy kypca ¢u3uku st ypoBHS CpelHEero o011ero o0pa3oBaHus MOJOKEH PSIT UACH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 TOCTPOEHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM C HeW MaTepuall Kypca (Gpu3nKu 0ObeJMHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzanusi IpeAnosiaraeT UCIOIb30BaHUE TYMaHUTAPHOTO
noTeHnuanta Gu3n4ueckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPUI M 3aKOHOB.

Hoes »sxonocusayuu peann3yercs MOCPEACTBOM BBEACHMS JJIEMEHTOB COAEpKaHMUS,
NOCBALIEHHBIX 3KOJIOTMYECKUM NpoOjiIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crtep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpEIHEro oOmero oOpa3oBaHHS
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHUS
busnueckoil Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB M MPHUHILUIIOB B COBPEMEHHBIX



NPEICTAaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONMUCAHHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOX0/] B Kypce (DM3MKU pealin3yeTcs MPEexXIe BCETo 3a CUéT
OpraHHu3aIi IKCIEPUMEHTAIbLHON NIeATENbHOCTH oOyuaromuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usuke oOBEAMHEHBI B OONIUMH CIHCOK
YUCHUYECKUX MPAKTUYECKUX padoT. BeigeneHrne B ykazaHHOM IiepeyHe JabopaTopHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIUMUCS YMEHHSIMH MPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAeNseTcs PeIICHUIO PAacuETHBIX M KadeCTBEHHBIX 3a1ad. [lpu sTom
JUTSL PacYETHBIX 33a]1a4 MPUOPUTETOM SIBISIOTCS 33/1a4Ml C SIBHO 3aJJaHHON (PU3UYECKON MOJEINbIO,
MO3BOJISIOIINE PUMEHSATh H3yYSHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pas3zena Kypca,
TaK U HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHH U MPOIECCOB B
OKpYXarollel >Ku3HH, TpeOyromue BbiOOpa (U3MUecKOW MOJeNu A CUTyallud HpPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnIo ydyeOHOTro mpoliecca 0a30BbIi YpOBEHb Kypca (PU3UKH HA YPOBHE CpPEeTHETO O0MIETO
0o0pa3oBaHMs JOKEH M3ydaTbCs B YCIOBUAX MPEIMETHOro kabuHeTa (DM3MKU WIH B YCIOBHUSAX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO NWKIa. B kaOuHere Gu3nku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe 0O0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3nKe yIeHHUECKUX MPAKTHIECKUX paboT U IEMOHCTPAIIHOHHOE 000pyI0BaHHE.

JleMoHCTpanMoHHOe 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M 00ECHEUMBAET IMOCTAHOBKY MEPEUNCIIEHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALUN JJIsl MCCIEOBAHUS HM3y4aeMbIX SIBJICHHUH M IPOLECCOB,
IMITUPUYECKUX U (PYHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE A YUYEHHMUECKUX MPAKTHUECKUX padboT (opMHUpyeTcs B BHJE
TEMAaTUYECKHX KOMIUIEKTOB W 00OecreunmBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JABYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU 1IEJIIMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCS:
e (QopMHpOBaHHE MHTEpeca M CTPEMJICHUS O0y4aroluxXcs K HAyYHOMY H3YYEHHUIO HPUPOBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE TPEJCTABICHWA O HAaydyHOM METOJe TO3HaHWA ©  (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOMIEHHS K OKPY)KAIOIINM SIBIICHHSIM;
¢ (GopMHpOBaHKE HAYYHOTO MUPOBO33PEHHs KaK pe3ysbTaTa H3y4yeHHs OCHOB CTPOCHUS MaTepUuu
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
e (QopmHpoBaHHE YMEHUN OOBSACHATH SBJICHUS C MCIOJB30BaHHMEM (HU3UUECKUX 3HAHUH U
HaYYHBIX J0Ka3aTeJIbCTB;
e (QopmMHpOBaHWE TPEACTABICHUN O POIHM (PU3UKH ISl Pa3BUTHS APYIHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTikeHne 3TuX Iieneil o0ecrneynBaeTcsi peleHHeM CIeAYIOMUX 3a7ad B Ipolecce
W3y4deHus Kypca (U3HKH Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:
e MpuOOpEeTEeHHE CUCTEMBI 3HaHUH 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKJIIOYAass MEXaHHKY, MOJIEKYJSIPHYIO (HU3UKY, D3JCKTPOJWHAMHMKY, KBAHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPOPU3UKH;



e (QopMHpOBaHHE YMEHUI NPUMEHSTh TEOPETHUECKUE 3HAHUS A OOBSCHEHUS (PU3NYECKHX

SBJICHUH B TIPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEITHEBHOM JKU3HU;

® OCBOCHHE CIIOCOOOB pEIICHHs pa3IMYHBIX 3a/a4 C SBHO 3a/laHHON (U3NYECKON MOJENbIOo,

3aa4, TOAPAa3yMEBAIOIIUX CAMOCTOSATENBHOE CO3AaHuEe (U3UYECKOM MOJENH, aJeKBaTHOU

YCIIOBUSIM 3aJ1auu;

® [OHUMaHUWE (HU3UYECKUX OCHOB M MPHUHLUIOB ACUCTBUS TEXHHYECKHX YCTPOMCTB U

TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYKAIOLIYIO CPENY;

e OBJIAJICHHE METOJlaMU CaMOCTOSTEIbHOIO IUIAHUPOBAHMUS U TPOBENEHUs (UINYECKUX

SKCIIEPUMEHTOB, aHaJu3a U HWHTEpIpeTanuu HHGOpPMALUK, OINPEeAeTCHUS JIOCTOBEPHOCTH

IIOJIyYEHHOT'O PE3yJIbTaTa;

® CO3/1aHHE€ YCJIOBHM Ui DPAa3BUTUS YMEHHH MPOEKTHO-HUCCIIENOBATENbCKON, TBOPUYECKOMN

JESITEIIbHOCTH.

Ha u3yuenne ¢usuku (6a30BbIil ypOBEHb) HA YPOBHE CPEIHETO 00I1Eero 00pa3oBaHUs OTBOIUTCS

136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEZIETIO).
[Tpennaraemslii B mporpamme 1o (Gu3Mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT

ABIIIETCS. PEKOMEH/IOBAaHHBIM, YUYHMTEIb JellaeT BBIOOp MpOBeIeHHsS 1a00paTOpHBIX padoT U

OTIBITOB C YU4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00yJarOIIuXCsl.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usuka — Hayka o npupone. Hayunele MeToasl moO3HaHUsA OKpyXkaroumero mupa. Pomib
9KCIIEPUMEHTA U TEOPHUH B MPoIIecce MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (U3NYECKUX SBICHUH U mporeccoB. Hayuynsle rumote3sl. Pusndeckue
3aKOHBI ¥ TEOPUU. ["paHUIIbI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponp m Mecto ¢u3uku B (OPMHPOBAHMU COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOU JIeSITETLHOCTH JIIOICH.

Llemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTENBHbBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABM)KEeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMkeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHSsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NEepeMEIleHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MAaTEPUAIIBHON TOYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHus.

KpuBonunerinoe nBuxeHue. J[IBH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHENWHAst CKOpOCTh. Ilepron u yactora
oOpaiueHus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHHuEeCKne yCTpoiicTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIUJOMETP, ABUKEHHUE CHAPSIOB,
LIETIHBIE U PEMEHHBIE NIEpeayn.

Llemoncmpayuu

Mogenb cucteMsl OTCUETA, MIUTFOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK JBHKCHMUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HampaBnenne ckopocTH npyu ABM>KEHNUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHnne HepaBHOMEPHOI'O IBUKEHMUS C LIEJIBIO ONPENEIICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOIIEHUS MEXY YTSMU, IPOMACHHBIMY TEJIOM 3a ITOCJIEI0BATEIbHbIE
paBHBIE IIPOMEXYTKM BPEMEHM IPU PAaBHOYCKOPEHHOM JBM)KEHHU C HAa4aJlbHOM CKOPOCTHIO,
PaBHOM HYITIO.

N3ydeHne ABMKEHUS LIapUKa B BSI3KOM JKUJIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOcuTenbHOCTH ["anmies. [lepBbiil 3akoH HeroToHa. IHEpManbHbIe CUCTEMBI
OTCUY€Ta.

Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa st
MarepuaibHOU ToOUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsroreHusi. Cuna tsoxectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbXeHus, kauenus ). Cuia Tperusi. Cyxoe Tpenue. Cuma
TPEHUsI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna cOnpoTUBICHUS TIPU

JBUKEHHUHU Te€JIa B )KUIKOCTH WJIN rase.



[TocTynaTensHOE M BpallaTeIbHOE ABM)KEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaleHus. [1inedo cuibl. Y ciioBus paBHOBECHUS TBEPAOIO
Tena.

TexHHUYeCKHMe YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnoxeHue cui.

3aBUCUMOCTh CUJIBl YIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue ABMKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAIICHHUS.

Tema 3. 3akonbl cOXpaHeHUA 6 MeXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepUaIbHbIX TOUYEK. IMITyIbC CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHeprusi mMatepuanbHOM TOYKU. TeopemMa 00 M3MEHEHMM KHHETUYECKOU
JHEPIUH.

[TorenunanbHast 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMAIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOM dHEPIUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUKEHUE.

[Tepexon moTeHNIMAIbHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CHUJIbI C M3MEHEHHEM MEXaHMYEeCKOW SHEpPruM Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paspnen 3. MoaekyasipHast pu3uKka 1 TepMOAUHAMHMKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE 00OCHOBaHHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHIL BEIIECTBA.
Mogenu cTpoeHus ra3oB, KHUJIKOCTEN U TBEPABIX TEI U 00BICHEHHE CBOICTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ namepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UIeaNbHOrO raza. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeIHEeH KHHETHYECKOW JHEpruu



TEIUIOBOTO IBMKeHUs yacTull raza. lllkana remneparyp KenbBuna. I'a30Bble 3aKOHBL. Y paBHEHNE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B HI€aJbHOM raze ¢ MNOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpencTaBieHUE M30IMPOIECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COEIUHEHMII.

OnbITe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBICHUS ra3a Ha CTEHKH COocy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

Onpenenenre Macchl BO3/yXa B KIACCHOM KOMHATe Ha OCHOBE H3MEpeHHil o00BbEMa
KOMHATBHI, IaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsI 3HeEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyecTBo TemnoTel U paboTta. BHYTpeHHsIsI 3Heprus 0JHOATOMHOTO
uJeanbHOro ra3a. Bujpl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHAas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpe1aye.

[TonsiTue 00 anmuabatHoMm mporecce. [lepBbiii 3akoH TepmoauHamuku. [IpumeHeHue
NEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMocTh nMpoieccoB B MPUPO/IE.

TerioBeie MamuHbL. [IpuHIUIIBL 1EeHCTBUS TEeMIOBbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
Teru10BbIX MamuHax. KoadduimeHT nonesnoro aeictBus remnopoi MmamuHel. [y KapHo u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE POOIEMbl TEIIIOIHEPTETUKHU.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIEHUK, KOHJIUIIHOHED.

Llemoncmpayuu

M3MeHeHre BHYTpEHHEH SHEpruu Teja MpU COBEPLICHUH pPAaOOTHI: BBUIET NMPOOKH M3
OYTBUTKH TIOJ] ICHCTBHEM CIKAaTOTO BO3yXa, HAarpeBaHue »upa B JaTYHHOU TpyOKe MyTEM TpEeHUS
(BUICOIEMOHCTpALIHS ).

V3meHeHne BHYTpEHHEH dHepruu (TemrepaTypsl) Tella Ipy Terionepeaade.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHUHBI, IBUTATEls BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHON TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue u KoHAeHcalus. Mcrnapenne u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BIIQXKHOCTHh BO31yXxa. HacelmeHHsli nmap. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTH
TEMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Teaa. AHM30TPONHUS CBOMCTB KPUCTAILIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u Kpucramumzauus. Y aenbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHu4eckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U IICHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHN MOJIYYSHHS] COBPEMEHHBIX MaTepUaIoB, B TOM YKCII€ HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTUH.



Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX ITAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

Habumronenne HarpeBaHus U IJIaBJIEHUS KPUCTAUIMYECKOTO BELLIECTBA.

JleMoHCTpanus KpucTauioB.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3mepeHrie OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pasnen 4. daekTpoanHaMuka

Tema 1. Dnexkmpocmamuka

Onextpuzauusi Tel. OJEKTpUuecKui 3apsna. JIBa BuJa 3IEKTPUUECKUX  3apsiiOB.
[IpoBOIHUKY, TUBIEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

Bzaumoneiicteue 3apsimoB.  3akoH  Kymona. TodeuHslil  snexTpuyeckuid  3apsia.
OnekTtpuueckoe mnojae. Hampsx€HHOCTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIel. JINHUN HanpsyKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

Pabora cun anekrpocratuueckoro noss. [lorenuan. Pasnocts notennuanos. [IpoBoguuku
U IUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. JludnekTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcatop. DJeKTpOEMKOCTh IIOCKOTO KOHAEHcATopa. DHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuueckue ycTpoicTBa M MPAKTUUECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JIEKTPONpPHOOpPOB, KOHAEHCATOp, KOINUPOBAIbHBIN
anmnapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu

YCeTpoCTBO ¥ IPUHLUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsKEHHBIX TEl.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DIIeKTpOoCcTaTUYECKas 3allIHTa.

JIN3IeKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH TNIOCKOTO KOHJEHCATOPa OT TUIOLIAAH IIJIACTUH, PACCTOSIHUS
MEXIy HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHIEHCATOoPA.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paziuunslx cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cuna Ttoka. [TocTossHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DneKTpuuecKoe COTIPOTHBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIEeCTBA.
ITocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEKTPOABUKYIIAs CHJIAa U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoi menu. KopoTkoe 3aMbpIkaHue.

DNEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS METAILIIOB
oT Temneparypsl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpUMECHass MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoHUKOBBIE TPHOOPHI.

DJIEKTPUYECKU TOK B PACTBOpAaX M paciulaBaxX »dJEKTPOJIUTOB. DIJIEKTPOJIUTHYECKAS
JUCCOIMaIus. DIEKTPOIIU3.



DneKTpUUeCcKuil TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN pa3psan. MomaHus.
[Tna3zma.

TexHudeckue ycTpoicTBa U MPaKTHYECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKM TOKa, D3JEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIICHUS, BAKyyMHBIH  JHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIHM THOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSIKEHHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IMIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOr0 CEUEHUs U MaTepHuaia.

CMelaHHOE COEJUHEHHUE POBOIHUKOB.

[Ipsimoe u3MepeHue 3JAeKTPOABMKYIIEeH cuiibl. KopoTkoe 3aMblkaHHe rajibBaHHYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTHUBIICHUSI.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTH BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

H3mepeHue aIeKTpoABIKYILEH CHIIbI MCTOYHUKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHHUS.

HabGmonenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIEpKATENbHBIX MEXIIPEAMETHBIX CBS3€Hl C KypcamMH MaTeMaTUKH, OWOJOTHH, XUMHH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHHE, HAy4yHbIM (akT, TUmnore3a, (U3MYECKas BEIMYMHA, 3aKOH, TeOpus, HaOIIOJECHHE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHUM, TMHeNHas GyHKIM, napadoia, runepooia,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC,
OCHOBHO€ TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M WX MPOEKIUU HA OCH KOOPJUHAT,
CJI0’)KE€HHE BEKTOPOB.

buonocus: MexaHndeckoe IBUKEHHE B )KMBOW IMpupoae, 1ud¢ys3usi, ocMOC, TEMI000MeEH
JKUBBIX OPTaHU3MOB (BHJIBI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), dJIEKTPUUECKHE SBIICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWMCTBA TBEPIBIX TeEJN, XUIKOCTEH W Ta30B, AJICKTPUUYECCKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTUYECKAs AUCCOLIUALINS, TaJbBAHUKA.

l'eocpaghus: BAaXXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE NBIKEHUHN C MCIIOIH30BAaHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOJIITUITHUKH, HMCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMITyJbca B TEXHUKE (pakera,
BOJOMET ¥ JpYyrue), JBUTATENb BHYTPEHHETO CrOpaHus, IapoBas TypOuHa, OBITOBOI
XOJIOAMIBHUK, KOHAUITMOHED, TEXHOJIOTUN TOJIYICHHSI COBPEMEHHBIX MAaTepUajioB, B TOM YHCIIE
HAaHOMATEpHAJIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTesbHbIe MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KJIACC
Pasnen 4. DaekTpoanHaMuka
Tema 3. Maznummnoe none. I1eKmpomMazZHUMHAA UHOYKUUA



[TocrosiHHBIE MarHUThHl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CyTIeprio3uIMd MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHayknuy. KapTtuna aiuHui MarHUTHOM MHYKIIUH TIOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa NMHMNA MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMoielicTBre MPOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHE.

Cuna JlopeHma, €€ MoOIynb MW HampabieHUE. JI[BHU)KEHHE 3apsHyKEHHOM 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

SIBiieHME AIEKTPOMArHUTHOM WHAYKUUHM. [lOoTOK BekTOpa MarHUTHOM MHAYKIUH.
DIIEKTPOABUKYILAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoU uuaykuuu dapayes.

BuxpeBoe siekTpuueckoe IMoje. DNEKTPOABMXKYIIAas cuila MHAYKIUMU B IPOBOJHHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOMHIYKIIMH. DJICKTPOIBUKYINAS CUJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO MOJIsl KaTYUIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: IOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIA.

B3aumozeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[erictBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOJBUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHNE CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

HccnenoBanue 1eiicTBUSI TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paznen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHumHbvle K01e0anus

Konebarenbnas cucrema. CBoOOgHBIE MexaHHuUeckue Kkojebanusa. [apmoHHueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebGanuil. IlpyXMHHBIT MasSTHUK.
MaremaTrueckuil MasITHUK. Y paBHEHHE TapMOHHYECKHUX Koniebanuid. [IpeBpariieHre aHeprun npu
TapPMOHHYECKUX KOJICOaHUSX.

Konebatenbupiit  kKoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KoJeOaTeIbHOM KOHTYpe. AHAJOTUA MEXIy MEXaHWYEeCKUMH W  DJIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHne o 3aTyXarOMMX KoJeOaHUSX. BBIHYXICHHbIE MEXaHUUYECKHE KOJeOaHus.
Pe3onanc. BeiHyXI€HHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

ITepemenHbIi TOK. CHHYCOMAAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JENCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSYKECHUS.



Tpancdopmarop. I[IpousBoacTBo, mepegaya U MOTpeOICHUE BSIEKTPUUYECKON HHEPIUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeIbHOM CUCTEMBI (IPYKUHHBIN UM MaTEMaTHUECKUN
MasITHHK).

HaGmronenue 3aryxaromux KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumorpaMMsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Monenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCUMOCTHU IIEPUOA MAJIBIX KOJIeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanue MepeMEHHOrO TOKa B IENM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmMHvle 60J1HbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpadenus. [lepuon. CkopocTs pacpocTpaHeHus
u januHa BosiHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS HM3JIy4€HHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opuenranus BekTopos E, B, V B anexrpomarautHoit BoiHe. CBONCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMpelloMIeHHe, Mojspu3auus, Judpakuus, uHTepdpepeHuus. CKoOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana >1€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3JeKTPOMarHUTHBIX BOJH B TEXHUKE M
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Paanonokanusi.

DNeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEIHIMHE, panap, paguoONpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HabmioneHue oTpaxxeHus U MPeIOMICHUS. MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M 4YacTOTOM
KoseOaHui.

HccnenoBanue  CBOMCTB — JJIGKTPOMAarHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJsipu3aius, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuyeckas onruka. IIpsmonnHeliHOe paclipocTpaHEHUE CBETa B OQHOPOJHOU Cpele.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.



OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHme H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenmomnenne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTellb
npesnomienus. [lonHnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcus cera. CrioxkHbIN cocTaB Oemmoro ceta. LIBer.

CoOwupatomue W paccewBaronive JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
onTHYeCKas cuiia TOHKOU JUH3bL. [locTpoeHne n3o0paxkeHuil B cCOOUPAIOIINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JABYX CHH(]A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHWE: OYKM, Jyma, (QoToarrmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEITHOE pacHpOCTpaHEHHE, OTPaKEHUE M IperoMiieHue cBeta. Onruueckue
PUOOPHI.

[TonHoE BHyTpeHHEe oTpakeHne. Moiesib CBETOBOIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

Habmronenue nntepdepeHnnn cera.

Habmonenue nudpakiuu cera.

Habmronenue nucnepcun cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomyuenue ciekTpa ¢ TOMOIIbIO TU(PPAKIINOHHON PEIIETKY.

HabGmonenue monsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne mokazaresnst mpeioMIICHUS CTEKJIA.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cienUAJbLHOM TEOPHH OTHOCHTEIbHOCTH

['paHunbl NMPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymarsl cnenuanibHON TEOpUHr
OTHOCHUTEJIbHOCTH: HHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUII
OTHOCHUTEJIbHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHHU U COKPAILIEHUE JITTUHBI.

OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs TOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®otonbl. Dopmyna [lnanka cBs3u sHEpruM POTOHA C €ro YaCTOTON. DHEPTHS W UMITYIIHC
¢dorona.

OtkpeiTue u wucciaenaoBanue (ororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.

JaBnenue cBera. OnbiTe [1. H. JIeOGenena.

XUMHUYECKOE IEMCTBHUE CBETA.



TexHuueckue yCTPOHCTBA W TNPAKTHUYECKOE MNpPUMEHEHHe: (OTOINEeMEeHT, (OTONATUHUK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Llemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
CBeToquoI.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapHas
mozenb atoMa. [locrynarer bopa. Usnydenue u normnomieHue GOTOHOB IpU MEPEXoe aroma ¢
OJIHOTO YPOBHS 3HEpPIUU Ha Jpyroi. Bunsl cniektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOJHOBOW JTyalu3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHuueckue yCTpOCTBA W IPAKTUYECKOE NPUMEHEHHUE: CIEKTpPaJbHbI aHaIu3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopuens omnbita Pesepdopna.

OrnpezeneHne JIMHBI BOJIHBI Jlazepa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Habmroienue nuHeRvyaToro cexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOLINE CII0KHOCTb CTPOEHUS AApa. OTKpBITHE paAMOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnto coctaBa paaloakTUBHOIO u3inydeHus. CBoiicTBa anbga-,
6era-, raMMa-u3iyueHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens siapa ['eitzenOepra—lBanenko. 3apsi
anpa. Maccosoe uncio sapa. M3oTomnsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uzinydeHue. 3aKoH

PaANOAKTUBHOIO pacnaja.
DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. Jle@ekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIED.
Anepupiii peaktop. TepmosiaepHbii cunrte3. [IpoOnembl U TNEpCHIEKTUBBI  SAEPHOMN
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKHU.
OneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.
Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoit KapTHHBI MUPA.
TexHuueckue ycTpoHCTBa M NPAKTHUECKOE NMPUMEHEHHE: 03UMETpP, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.
Jlemoncmpayuu
Cu€TurK MOHU3HPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH
Otansl pa3BUTUA acTpoHOMUU. [IpUKiIanHOe 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMUH.
Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/bI, IIIAHETHI, HX BUAUMOE ABHKCHUE.
Conneynas cucrtema.
Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHUA W 3BE3A. 3BE3IBI, UX

OCHOBHBIE XapaKTEPUCTUKH. J(narpaMma «CreKTpadbHbIA KIacC — CBETUMOCTBY. 3BE3/IbI IJTABHOM
IoCJIICA0BATCIIbHOCTH. 3aBUCUMOCTH «Macca - CBETUMOCTBH» JJISL 3Bé3,£[ TJIaBHOHU



IOCJIeA0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoOBpEeMEHHbIE MPEACTABICHUSA O
MIPOUCXO0KICHUH U 3BOIoUUK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I"'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumnbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe u3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmoienust HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIpEICIICHUS MTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Habmonenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku m acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYCCKOW, COIUATBHOH U
3TUYECKOH chepax AeaTeTbHOCTH YeIOBEKa, POJib K MECTO (PU3UKU 1 ACTPOHOMHUU B COBPEMEHHOU
HAYYHOH KapTHHE MHpa, poib (U3HYECKOH Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
dbuznyeckoil KapTUHE MUpPa, MeCTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM Ay COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyluecTBIseTCsl € Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemusie nonusimus, CBS3aHHBIE C HM3YYEHHEM METOAOB HAyYHOIO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU TOJO0MS TPEYTOJIbHUKOB, ONpEIeeHNE IIIOIaIU IIIOCKUX GUryp U 00bEMa Tel.

buonozcus: >nekTpudeckue IBJICHU B )KUBOU MPUPOJIE, KosieOaTeNIbHbIE IBUKEHUS B )KUBON
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU IPUPOAE, ACUCTBUE PalUallMU HA )KUBBIE OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKU, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyH, (poTochEMKA 3eMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozusi: TUHUU DJEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHAsl OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHoro npeaMera «®dusuka» Ha ypoBHE cpefHero oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JODKHO  OOECHEYUTh  JOCTHXKEHHE  CICAYIOIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pPa30BaTEIIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPe3yNIbTaThl OCBOEHUs yueOHoro mpeamera «Du3nKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
HO3MLKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIHMOHHBIM IIEHHOCTSM POCCHICKOro  0OIIecTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKoOro BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh TPAKIAHCKOM MMO3UMLMU  OO0YyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOro 00I11eCTBa;

INPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHME B3aWMOJEUCTBOBAaTh C COLMAJIBHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIUSAMU 1 Ha3HAUECHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CHOCOOHOCTh OLICHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHUs, OpPUEHTUPYSACh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B JAESITEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B TOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUUYECKOE OTHOUIEHHE K MUPY, BKJIIOUasl 3CTETUKY Hay4HOT'O TBOPYECTBA, IPUCYILETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEPEC K pa3InyHbIM chepam mpodheccuoHaIbHOM AeITeTbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (u3uKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSYKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHME TIJIOOAJIBLHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

MJIAHUPOBAHUE U OCYIIECTBIICHUE ICVCTBUM B OKPYXKAIOIEH CpeJie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHue OmblTa JEeATEIbHOCTH 3KOJOIMYECKOW HAINpaBIEHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUN TI0 (pru3mKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3HYECKON HAYKH;



OCO3HaHHE IIEHHOCTU HAYYHOU NIEeATEIHHOCTH, TOTOBHOCTh B TIpOIecCe M3YUeHHs (DU3UKU

OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIIbHOCTh NHNBUIYAIbHO U B TPYIIIIE.
METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYIIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBATh TAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHaIbHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEJIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEIAM,
OIICHUBATh PUCKH MOCIECACTBUH JACATEIHHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble nccienoBarejbckme 1eiCTBUSA:

BJIQ/IeTh HAyYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHITUSIMH W METOoAamMH (pU3n4ecKoin
HAYKH;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
($u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METO/OB pELIeHMs 3a1a4
bu3UYECKOro cofepx aHus, MPUMEHEHHIO Pa3IMYHBIX METOI0B MTO3HAHUS;

BIIAJICTh BHUJAMH JCSTEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMsI, €r0 HMHTEpIIpETaIuH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIHSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJISAITh NPUYMHHO-CIIEICTBEHHBIE CBSI3M W aKTyaJu3HpOBaTh 3aJady, BbIABUTATh
TUIO0TE3Y €€ peleHus, HAX0IUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEP:KJIEHUH, 3a/1aBaTh
napameTpbl U KpUTEPUU PELLICHNUS;

aHAJIM3UPOBATH MOJIYYCHHBIC B XO/JI€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHUYECKH OIIEHUBATh
UX JI0OCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON AESITEILHOCTH, B TOM
qrclie TPU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMePEHOCUTH 3HAHUS TI0 (PU3HKE B MPAKTUUYECKYIO 00JIaCTh KU3HEIEATEIHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAaraTb OPUTrHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINEe aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TOJy4YeHUs WHpopManuu (GU3HIECKOro COACpKaHUS U3 MCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, AaHAJM3, CUCTEMAaTHU3alUI0 U
WHTEPIPETAIH0 HHOOPMAITUN PA3IMIHBIX BUIOB U (POPM MIPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

WCIIOJIB30BaTh CpPENCTBAa HWH(POPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;

co3laBaTh TEKCThl (DU3UYECKOTO COAEpX aHUs B pa3IMYHBIX QopmaTax ¢ Yy4ETOM
Ha3Ha4YeHHs HHPOPMAITUH U 1[EJIeBOU ayIUTOPUH, BEIOHPAst ONTUMAIBHYIO (POpMY MpencTaBIeHUS
Y BU3yaJU3aliu.

KoMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:
OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH AEATEIbHOCTH;



pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIl U CMSTYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOI TOUYKY 3PEHHUS C HUCIHOJIb30BAaHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;

BBIOMpATh TEMATHKy W METOJbI COBMECTHBIX NEHCTBHI C y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4ieHa KOJUIEKTHBA,

NPUHUMATh LEJTU COBMECTHOHN JESTENbHOCTH, OpPraHW30BBIBATH M KOOPIUHUPOBATH
JEeNCTBUS 10 €€ TOCTHKEHUIO: COCTABIIATh IJIaH JEHCTBUM, paclipelesiTh POJIH ¢ Y4ETOM MHEHUMN
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJOr0 Y4aCTHHKA KOMaHbl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBbIE IMPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE TIOBEICHUE B PA3IMUHBIX CHUTYalHsX,
MPOSIBIISATH TBOPUYCCTBO M BOOOpAKCHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBISTh MO3HABATEIBHYIO JESATENbHOCTh B 00JacTH (U3UKH U
ACTPOHOMMH, BBISBIISTH MTPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBIMTOJIHEHHUSI MPAKTHYECKOH paboThl ¢ y4ETOM HMMEIONIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXKHOCTEH U MPeNouTeHUM;

JTaBaTh OIIEHKY HOBBIM CHUTYAITUsIM;

pacupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATH MMPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U TIPOSBICHUIO SPYAUIINH B 0071acT (PUUKH, TOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBINH YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

JTaBaTh OIEHKY HOBBIM CHTYaIlUsM, BHOCHUTH KOPPEKTUBBHI B JCSITEIHLHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [M03HABATENIbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JAEUCTBUN
Y MBICJUTENBHBIX TIPOIIECCOB, UX PE3YIBTATOB U OCHOBAHUI;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX CHIKECHUIO;

MPUHUMATh MOTHBBI U apT'YMEHTBI JPYTHUX TIPH aHAIHU3E PE3YJIbTATOB JICITCILHOCTH;

MPUHUMATH Ce0sl, TOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apT'YMEHTBI JIPYTUX TIPH aHAH3E PE3YJIbTATOB JICITCILHOCTH;

mpU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B npotiecce 10CTHKEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOEHHUS MTPOrPaMMBbI MO (pU3UKe AJis
YPOBHSI CpeAHEro obuiero oopa3oBaHusi y OOyUYaIOUIMXCSl COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
MHTEJJIEKT, MPEANoIaralonui chopMUPOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE SIMOLIMOHAIBHOE COCTOSIHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aJalTUPOBATHCS K IMOLMOHAIBHBIM U3MEHEHUSIM U MIPOSIBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTpeMIJIEHHE K JOCTIDKCHUIO IeNId U YCHexy,
ONTHUMH3M, HUHUITUATUBHOCTh, YMEHHUE JICWCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;



HMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHUE IPYTUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOILIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COINIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemiaTh KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenusi B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
JIeATEIbHOCTH JIFOCH;

YYUTHIBATh TPAHULBI TPUMEHEHUS H3YUEHHBIX (PU3MUECKUX MOJEIEH: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTeMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENIO, UACATbHBIA Tra3, MOJENIU
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUECUHBIH AJIEKTPUUYECKUHN 3apsii NPHU pelIeHUU
buznyeckux 3a1ay;

pacnio3HaBaTh (PU3NYECCKHE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKON TEOpUM CTPOEHUS BEIIECTBA U AJIEKTPOJMHAMUKHU:
paBHOMEpHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
JBUKEHHE [0 OKPYXHOCTHU, HHEPIUS, B3auMoaeicTBUE Tel, uddy3us, OpoyHOBCKOE JBUKECHHE,
CTPOEHHE JKUIKOCTEW M TBEPIBIX TeJl, U3MEHEHHE 00bEMA Tell IPU HAarpeBaHUU (OXJIAXKIACHUM),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJEHCAlMs, IUIABJIICHUE, KPUCTAJIM3ALMS, KUIICHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILIEHHE JABJICHMs ra3a IIPU €ro HarpeBaHUU B 3aKPbITOM COCY/E, CBA3b
MEXIy INapaMeTpamMu COCTOSIHUSA ra3a B HM30IPOLIeCcCaX, 3JIEKTpU3aLus TeN, B3aUMOJEHCTBUE
3aps/I0B;

OIUCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIONb3Ys (PU3UYECKUE BEIWYMHBI: KOOPIUHATA,
yTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJla, UMIYJIbC Tella, KUHEeTHYecKas
SHEprus, NOTEHIMaJbHAs HSHEpPrus, MexaHudeckas padoTa, MeXaHHYeCKass MOULIHOCTb;, MpHU
ONMCAHUU MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICIT HCTIOIb3YEMbIX BEJTMUNH, X 0003HAUEHUS
U €IUHMIIBI, HAXOIUTh (DOPMYJIbI, CBSI3BIBAIOLINE TAaHHYIO (U3UYECKYIO BEIMYUHY C IPYTUMHU
BEJIMYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIbB3YS
¢u3nueckue BEIMYMHBL: JIaBJIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYeCKas DSHEprus
XAOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEJHEKBAJIpaTH4YHasi CKOPOCTb MOJIEKYJ, KOJIHMYECTBO
TEIUIOThl, BHYTPEHHSISI AHEprusi, padora raza, Kod(pUIMEHT IMOJIE3HOro JEHCTBUS TEIJIOBOIO
JIBUTATEIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
UX OOO3HAYEHWS M EIUHUIIBI, HAXOAUTh (OPMYIBI, CBSA3BIBAIOIINE JAHHYIO (U3HUUECKYIO
BEJIMUMHY C APYTUMH BETUYUHAM;

ONKCHIBATh M3y4YCHHbIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh TOJIS,, MOTEHIMAal, pPa3sHOCTh TMOTEHUUAIOB; MpPU ONHUCAHUU TPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCIONB3ys (DU3MUYECKHE 3aKOHBI U
INPUHIMUIBL: 3aKOH BcemMupHoro tarorenus, I, II u III 3akonsl HproTOHA, 3aKOH coXpaHEHUs
MEXAHUUYECKOM dHEPIuH, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUIT
pPaBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KNHETUYECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBA3b CPEAHEW KHHETUYECKOW HSHEPIMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoH, MEpBhIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsia, 3aKoH KysoHa, mpu 3TOM pa3nuyarh CI0OBECHYIO (OPMYITHPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOe BhIPAXKEHUE U yCIOBUs (TpaHUIIbI, 00JIaCTH) MPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ISHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOrO MCIIOIb30BAHUS B TIOBCEAHEBHON KU3HU;



BBITOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DU3MYECKUX SBJIEHHI W TPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpeHuil, Mpu SToM  (HOpMyIHpOBaTh
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO
000py/I0BaHusl, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh MpPSIMBIE W KOCBEHHBIE H3MEpPEeHHsS (U3UYECKUX BEIWYHMH, IMPH STOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJIb30BaTh W3BECTHBIE METOIbl OLICHKHU
IIOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH MEKIY GU3NUECKUMU BEIMYUHAMHE C UCTIOJIB30BAaHUEM MPSMBIX
U3MEPEHUH, MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PHKCHPOBATH PE3yJIbTAThl MOIY4EHHOU
3aBHCUMOCTH (PU3MYECKUX BEJIUYUH B BUJIE TAOIHII U TPapUKOB, 1E1aTh BHIBOJIBI [0 Pe3yJIbTaTaM
UCCIICIOBAHMS,

coOnrofarTh mpaBuia O€30IacHOr0 TpyAa MPU MPOBEIACHHHM HCCIEIOBAHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM UM  TMPOEKTHOW JAEATENBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONCTB U TaOOPaTOpHOTo 000pyI0BaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33aJaHHON (U3UYECKOM MOJENbI0, HCIOIb3Ys
dbuznyeckue 3aKOHBI ¥ MPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laddl BHIOUpATh (PU3UUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE IS €€ pEelIeHHS,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAUeHUS (PU3NUECKON BETHMUNHBI,

pemaTh KauyeCTBEHHBIC 3aJayM: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUYMBYIO IIETIOUKY
paccyXJIeHUl ¢ OMOpOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUE SABICHUS;

UCTIOJIB30BAaTh MPH PEIICHUH yIeOHBIX 33]1a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUT
JUIsL TIOUCKA, CTPYKTYpUPOBaHUs, HWHTEPIPETAllMd U TPEJCTaBICHUS Yy4eOHOW U Hay4dHO-
NOMYJISIPHOM HH(DOPMAITUH, TOTyd€HHON U3 Pa3INYHBIX HCTOYHIKOB, KpUTHYECKH aHAJTM3UPOBATh
HoJy4aeMyro HH(OopMaIuio;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(QHU3UKOB B Pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3HKE B MOBCETHEBHOM KHU3HHU [T 00ECTICUCHUS
6€e30IacHOCTH MpHU O0paLIEeHUH ¢ IPUOOPaMHU U TEXHUUYECKUMHU YCTPONCTBAMH, Ui COXPaHEHUS
3JI0POBBSI U COOITIOJICHHSI HOPM SKOJIOTHYECKOTO TIOBEACHHUS B OKPYKAIOIIEH cpejie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, IIIaHUPOBATh paboOTy
TPYIIBI, PAalMOHAIBFHO paclpeneNiiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATEIIEHOCTH B
HECTAaHJAPTHBIX CUTYallUsX, aJleKBaTHO OLIEHMBATh BKJAJ KaXKJIOTO M3 YYaCTHHUKOB TPYIIBI B
pelieHne paccMaTpuBaeMOi TPOOIEMBI.

K konmy oOyuenust B 11 Kiaacce npeaMeTHbIe pe3yilbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PAa3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKOU
NeSITeIbHOCTH JII0/I€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YYUTHIBATh TPAHHIBI TIPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJEINeH: TOYCUHBIH
AIIEKTPUUYECKUI 3aps, JIyd CBETa, TOUCUHbIM HCTOUHUK CBETA, sJIEpHAasi MOJIENIb AaTOMa, HyKJIOHHAs
MOJIENTb aTOMHOTO Si/Ipa MPH pelieHn: (GU3NIECKHUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUEe SBJIEHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3HKH: DJIEKTPUYECKasi MPOBOJANMOCTD, TEIIOBOE, CBETOBOE,
XUMHUYECKOe, MarHuTHOE JEWCTBUS TOKa, B3aMMOACWUCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKLIMS, JACWCTBUE MAarHUTHOTO IIOJIsI HA TPOBOJHUK C TOKOM U JIBIKYIIUHCS 3apsi,
3JIEKTPOMAarHUTHBIE KOJIEOAHUS M BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3aLUSg CBETa, JTUCIEepCUsi CBeTa,
dorornekrpudeckuii 3¢pdekt (porodddekr), CBeTOBOE JAaBleHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJ0pO/ia, ECTECTBEHHAsl U ICKYCCTBEHHAs PalnOaKTUBHOCTD;

OTKCHIBATh M3YYEHHBIE CBOMCTBA BEIECTBA (DJICKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPell) U PIEKTPOMArHUTHbBIE SBJIEHUS (TPOIECCHI),



UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DJIEKTPUYECKHM 3apsi, cuja TOKa, DIEKTPUYECKOE
HaIPsKEHUE, JIEKTPUUECKOE COIPOTUBIIEHHUE, PA3HOCTh MIOTEHLMAJIOB, JIEKTPOABUKYILAs CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Awmmepa, cuia JlopeHna, MHIYKTMBHOCTb
KATYIIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MAarHUTHOTO IOJIeH, MEepUoJ] M 4YacToTa KoieOaHui B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHJa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMbIX BEIMYUH, WX OOO3HAUCHUS W EIMHHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTMMU BETUYUHAMU;

ONHKCBHIBATh M3YYECHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCMONB3YS (PHU3NUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEpPTus CBSI3M AaTOMHBIX sEp, HPU ONMUCAHUU
MPAaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (DU3MUYECKYIO BEIMYMHY C JPYTHMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAU€HUE (PU3NYECKON BEJTMYUHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3yS (DU3MUYECKHE 3aKOHBI U
OpUHUMIBL: 3aKk0OH OMa, 3aKOHBl [OCJIENOBATEIBHOIO M NapaJJIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JIGKTPOMAarHWUTHOW  HWHIOYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTpaHEHUsl CBETA, 3aKOHbI OTPAXKEHHSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHEHHE DifHIITeHA 17151 hoTod(h(ekTa, 3aKOH COXpaHEHHUS YHEPTUH, 3aKOH COXPAHEHUS
MMITYJIbCA, 3aKOH COXPAHEHMS 3JIEKTPUUECKOrO 3apsja, 3aKOH COXPaHEHUs MacCOBOIO 4uCIa,
noctynatel bopa, 3akoH paguMOaKTHUBHOIO pacrajga, MpU 3STOM pa3inyaTh CJIOBECHYIO
(bOpMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBHUS (TpaHMIIbI, O0JIACTH)
MPUMEHUMOCTH;

OINPECIIATh HAIlpaBJICHUE BEKTOpPA MHAYKLIMW MarHUTHOTO IOJIS IMPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH M ONMCHIBATh N300pakeHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJloM, TOHKOH JIMH30M;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIECOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCIIONB30BAaHMEM TPSAMBIX U KOCBEHHBIX HW3MEpeHWil: mpu d3ToM  (QopMyIHpoBaTh
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUsl, MPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYIIECTBIISITh MpSMblE U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYHH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUsT M HCHOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN:
IIpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
bu3MYeCKUX BENWYMH B BHAE TaOmUIl M TpaduKOB, JAeNaTh BBIBOABI MO pe3ylbTaTaM
HCCJIEJIOBAHMUSI,

coOuoiaTh MpaBuia 0€30MacHOro TpyJda NpHU TMPOBEICHUM HCCIENIOBaHMA B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTOpHOro 000pyI0BaHHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbl0, HCIOJIb3YS
¢u3nyeckre 3aKOHbBI M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXOIWMbIe IJs €€ peleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (pr3nuecKoi BEIMUMHBI,

pemiarb KayeCTBEHHBIE 3aJa4yM: BBICTPAMBATh JIOTMYECKHM HEMPOTHBOPEUMBYIO LEMOYKY
paccyXIeHU ¢ ONOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

MCIIOJIb30BATh MPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU
JUI TIOWCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUMU M NPEACTaBICHUS y4eOHOW W HaydHO-
NOMYJSIPHOM MH(pOPMAIUH, TOTYYEHHON U3 PAa3IMYHBIX HICTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
NoJy4aeMyro HH(OpMaIuio;



OOBSICHATH MIPUHIUIIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3nuvaTh
yCIIOBUS UX 0€30MacCHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HAyKH, B 00bsCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HHU [ 00€CTICUeHUS
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMHU, AJISi COXPAaHEHUS
3JI0POBbSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAIOIEH cpejie;

paboTaTh B IpyIIE C BBHIIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIEeH, IUIAHUPOBATh PaboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATENIBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJ€KBaTHO OLIEHHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIBI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.
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Kon
NpoBepPsIeMoOro
pe3yJjabTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOIM
NPorpamMMbl CpeiHero oo01ero o6pa3oBaHus

10.1

JleMOHCTpUpPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKHU B OPMUPOBAHUU COBPEMEHHON HaydHOU
KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKU U TEXHOJIOIHH, B IPAKTUYECKOM AEATEIbHOCTU
monen

10.2

Y4uuTeiBaTh TpPaHUIBI NMPUMEHEHUS W3YYEHHBIX (U3WYECKHX MOJIENel: MaTepuaibHas TOYKa,
WHEpIHANTbHAs CHCTEMa OTCUETa, aOCOMIOTHO TBEPIOE TEJO, MICANBHBIA ra3; MOAETH CTPOCHUSI
ra3oB, )KUAKOCTEH M TBEP/BIX TEII, TOUCHUHBINA IEKTPUICCKIHA 3apsi — MPU PEIICHUH (HU3NIECKUX
3a1a4

10.3

Pacmo3naBath huzndeckue SBIeHUS (TPOLECCH) M OOBACHATL HX Ha OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJISIPHO-KMHETUYECKOI TeOpUH CTPOCHHUS BEIIECTBA U ANEKTPOAMHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOIMHCIIHOE IBIDKEHHE, CBOOOIHOE TaJcHHE Tel, IOBWKECHHE TI0
OKPY>KHOCTH, WHEPIUS, B3aUMOACHCTBHE Tel; Mu(pdy3usi, OpOyHOBCKOE ABIKEHHE, CTPOCHHE
KUJIKOCTEH W TBEPIBIX TEN, N3MEHEHHE 00BbEMa Tell NPH HarpeBaHUM (OXJIAXKJICHUH), TETIIOBOE
paBHOBecHe, HMCIApEHUE, KOHICHCAIUS, IJIaBJICHUE, KPUCTAJUIN3ANNS, KUICHHE, BIAKHOCTH
BO3/yXa, MTOBBIIICHNE JABJICHUS ra3a IMPU €ro HarpeBaHWU B 3aKPBITOM COCYAE, CBS3b MEXKAY
napaMeTpaMu COCTOSIHMSI ra3a B M30Ipolieccax; 3JAeKTpU3alus Tel, B3aUMOIeHCTBYE 3apsiioB

10.4

OnucpIBaTh MEXaHUYECKOE JIBIKCHHE, UCTONB3ysl (DU3MUYSCKUE BEIWYHMHBI: KOOpIUHATA, MYTh,
IepeMenIeHIe, CKOPOCTh, YCKOPEHHUE, Macca TeNa, CHUIIa, UMITYJIC TeNa, KHHEeTHYEeCKash SHEPTHs,
MOTEHIMANIbHAS SHEPrHsl, MeXaHuuecKkas paboTa, MEXaHUYECKas MOIIHOCTb; IPU OMUCAHUU Mpa-
BIJIBHO TPAKTOBATh (DU3MUECKUI CMBICI MCIIONB3YEMBIX BEIUYHH, UX O003HAYCHUS U CIUHHIIBL,
HaXOJUThH ()OPMYJIBI, CBS3BIBAIONINE JAHHYIO (QH3HUYECKYIO BEJTHYNHY C IPYTUMH BETHIHHAMH

10.5

OnuceBaTh HU3YYCHHBIC TCILJIOBBIC CBOMCTBA TENI U TEIJIOBbHIE SIBJICHHUS, UCIIOJIb3Y1 (1)I/I3I/I‘ICCKI/IC
BCJIMYUHBI: OaBJICHHUE Trasa, TEMIIEpaTrypa, CpEAHAA KHHETUYCCKas OHEPTHA XaO0TUYCCKOI'O
JABWKCHHUA MOJICKYJI, CpCIHCKBaApaTU4YHasA CKOPOCTb MOJIEKYJI, KOJHUYECTBO TCIJIOTHI,
BHYTPCHHSIS DOHCPIH, pa60Ta rasa, KOB(i)(l)I/IIII/IeHT MOJIE3HOTO JICHCTBUS TEIJIOBOTO JABUI'aTCIIA,




IIpyu OIIHMCAaHUU IIPaBHUIBHO TPAKTOBATbH q)HSH‘ICCKHfI CMBICJI HCIIOJIB3YEMbBIX BCJINYUH, HX
0003HaUYCHUS U CAVHUIIBI, HAXOAUTH (bOpMy.]'H)I, CBA3bIBAIOIINEC NTAHHYIO (1)H3I/I‘~I€CKyIO BCIINYUHY
C ApyruMH BCJINYUHAM

10.6

OnucelBaTh H3YyYEHHBIE D3JIEKTPUYECKHE CBOWCTBA BELIECTBA U JJIEKTPUUECKUE SABJICHUS
(TIporiecchl), UCTIONB3ysl (HU3NUECKUEC BEITHUYUHBL: DICKTPHUCCKHUN 3apsill, dJICKTPHUYECKOE IO,
HANPKEHHOCTD MOJIs, TOTEHIMAN, Pa3HOCTb IOTEHIMAIOB; PU OMHUCAHUY PABUIIBHO TPAKTOBATh
(bM3UYECKIIA CMBICT UCTIONB3YyEMBIX BETTHYHH, HX 0003HAYEHUS U €IUHHUIIBL; YKA3bIBATH (POPMYITHI,
CBA3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMYUHY C APYTUMH BEITMUYMHAMHU

10.7

aHATM3UPOBATh (PU3NUIECKUE MTPOIIECCHI U SIBIICHUS, HCIIONB3Ys (PH3MYCCKHUE 3aKOHBI U TIPHHIIUTIBL:
3akoH BcemupHoro Tsarotenus, I, II u lll 3akonsr HertoTOHA, 3aKOH COXpaHEHMs] MEXaHWYECKON
JHEPIUH, 3aKOH COXPaHCHUS HMMITYJIbCa, MPHHIUI CYNEPIO3UIIUHA CHUII, MPUHIUII PABHOIPABUS
WHEPIMATBHBIX CHCTEM OTCUYETa; MOJCKYJISAPHO-KHHETHYSCKYIO TCOPUIO CTPOCHUS BEIECTBA,
ra3oBble 3aKOHBI, CBSI3b CpEeIHEH KHHETHYECKOW DHEPruHl TEIUIOBOIO JBMXKEHHS MOJIEKYN C
a0COIIOTHOM TeMIlepaTypOi, IEPBhI 3aKOH TEPMOIUHAMUKH; 3aKOH COXPAHEHHS DIICKTPHUUECKOTO
3apsima, 3akoH Kynona; mpu 3TOM pa3nuyuaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHIeCKOe BRIPOKEHHUE U YCIOBHUS (TPAHUIIBI, O0JIACTH) TPUMEHUMOCTH

10.8

OOBACHATHL OCHOBHBIC IIPUHIIUIIBI ):[efICTBI/ISI MalllnH, HpI/I60pOB U TCXHUYCCKUX YCTpOfICTB; pas-
JINYAThb YCJIOBHS UX 0€30IaCHOr0 MCIOJIb30BaHUS B HOBCCZ[HCBHOﬁ JKHU3HH

10.9

BEITOMTHATE HKCIEPHMEHTHI 110 HCCICAOBAHUIO (DHU3MUECKUX SIBICHUHA W TPOLIECCOB C HCIOIb-
30BaHMEM INPSMBIX U KOCBEHHBIX M3MEPEHHH; NMpu 3ToM (OopMyIHpoBaTh MpobneMy (3amady)
U TUIOTE3y y4eOHOro 3KCHEpHUMEHTa, cOOMpaTh YCTAHOBKY M3 IPEATIOKEHHOI0 00OpYAOBaHHS,
MIPOBOAMTE ONBIT U JOPMYIHPOBATH BEIBOJBI

10.10

OcymiecTBIATh NPSAMBIE U KOCBEHHBIE M3MEpPEHHs (DU3MYECKUX BEJIMYWH; MPU 3TOM BBHIOMPAThH
ONTHUMAJIBHBIA CHOCO0 M3MEPEHHsI U HUCIOIb30BaTh U3BECTHBIE METOJbI OLEHKH MOTPEIIHOCTEN
M3MEpPEeHNUN

10.11

HccnenoBaTe 3aBUCHMOCTH MEXAY (H3MUECKUMU BEIMYMHAMH C UCTIOJIB30BAHUEM IIPSIMBIX
U3MEpPEHUH; TPH ATOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YNbTaThl IOIY4EHHOMH
3aBUCHMOCTH (PU3NYECKHUX BEJIMYMH B BHJE TAOIHI ¥ TpaduKoOB, 1enaTh BEIBOABI MO pe3ysIbTaTaM
HCCIICJOBAHUsA

10.12

Cobmofath TpaBuiia 6€30MacHOTO TPyAa NMpPU MPOBENECHUH UCCIEAOBAaHUA B pamMKax y4eOHOTO
IKCIIEPUMEHTA, Y4eOHO-HUCCICIOBATENbCKON | MPOSKTHOW [EATebHOCTH C HCIOIB30BAaHUEM
W3MEPUTEIbHBIX YCTPOMCTB U 1ab0pPaTOPHOro 000PYJOBaHHUS

10.13

Pemate pacuéTHble 3a1aun C SIBHO 33aHHON (M3MUECKON MOJETBI0, MCIONB3YS (U3HMUECKHE
3aKOHBl W TIPUHIMIBI, HA OCHOBE aHAlNM3a YCJIOBHS 3aJadll BHIOMpATh (PU3HUECKYI0O MOJEIb,
BBIJIETATh (pU3MUECKre BENWYMHBI U (OPMYIIBI, HEOOXOAMMBIE A €€ pelIeHHs, MPOBOIUTH
pacy€Thl U OIICHUBATH PEAIBHOCTD NOJTYUYCHHOTO 3HAaUeHHs (PU3UUECKON BETHMYMHEI

10.14

Pemarp kayecTBeHHbIE 3ajjaud: BBICTPAUBATH JIOTUYECKH HENPOTHBOPEUYMBYIO LIETIOUKY
paccyXIeHHH C OTIOPOi Ha W3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HIECKUE SBICHUS

10.15

Hcnone3oBath pyu pCIICHUN y‘leGHLIX 3a1a4 COBPEMECHHLIC I/IH(bOpMaI_[I/IOHHI)IC TEXHOJIOTHUH OJIA
MIOMCKA, CTPYKTYPHUPOBAHHMS, MHTEPIPETALIMN U NIPEACTABIEHUs YU4eOHOI W Hay9IHO-TIOMYISPHON
MH(OpMAaIHH, TTOTYYeHHON N3 PA3IIMYHBIX HCTOYHHKOB; KPUTHYECKH aHAJTM3UPOBATH ITOIYIaeMylo
HHPOPMAIHIO

10.16

[MpuBomUTE IPUMEPHI BKJIaJa POCCHMCKUX U 3apyOSKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE HAYKH,
00BsCHEHHE TIPOIIECCOB OKPY)KAOIIETO MHPA, B PA3BUTHE TEXHUKU M TEXHOJIIOTUH

10.17

Hcnonp3oBath TeOpeTHUECKUE 3HAHUA MO (PU3WKE B MOBCEIHEBHOW JKM3HU IS OOCCTICUCHHMS
0e30macHOCTH MpH OOpAIlleHHH C MPHOOPAMU M TEXHHYECKUMH YCTPOHCTBAMH, JJISI COXPaHEHUS
3/10pOBbS M COOITIOZCHHUS] HOPM KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOLIEeH cpesie

10.18

PaGotate B Tpymme C BBIMIOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH, MIIAHUPOBaTh PadoTy
TPYIIIEI, PallMOHAIBFHO PaclpeneNiaTh 00sS3aHHOCTH W IUIAHHPOBATH NEATEIFHOCTh B HECTaH-
JapTHBIX CUTyallUsX, aACKBATHO OLCHUBATH BKJIaJ] KaXXI0T0 U3 YHaCTHHUKOB I'PYNIIbI B PCHICHUEC
paccMaTpuBaeMoi poOIeMBbI




11 KJIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

111

JleMOHCTpHpOBaTh Ha IPUMEPAX POJIb M MeCTO (PU3UKH B (HOPMUPOBAHUH COBPEMEHHOW HAYYIHOM
KapTUHBl MHpa, B Ppa3BUTUM COBPEMEHHOW TEXHHUKH W TEXHOJOTHH, B MPaKTHYECKON
JIeSITENIbHOCTH JIFOJIeH, IIeIOCTHOCTh ¥ €IMHCTBO (PM3UUECKOI KapTUHBI MUpa

11.2

YYuTHIBATh IPAaHMLBI IPUMEHEHHSI H3YUYSHHBIX (PU3UIECKIX MOZETICH: TOUCUHBIH AIeKTPUIeCKUI
3apsij, siaepHas MOJENb aToMa, HyKIIOHHAs MOJIeNIb aTOMHOTO siJipa NPU pelIeHruH (pU3nuecKux
3ajau

11.3

PacniosnaBate (u3mueckue sBIEHUS (MPOIECCH) W OOBSACHATHP HMX HAa OCHOBE 3aKOHOB
AJIEKTPOUHAMUKY U KBAHTOBON (PU3UKHU: DJEKTPHUECKAsT MPOBOJAUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOe, MArHUTHOE JEHCTBUSA TOKA, B3aHMMOJCHCTBHE MArHUTOB, DJICKTPOMArHUTHAS
UHIYKIHS, [SHCTBHE MATHHTHOTO IMOJS HAa MPOBOJHUK C TOKOM W [BIDKYIIHKCS 3apsif,
3JIEKTPOMATHUTHBIC KOJICOAHHS ¥ BOJIHBI, TPSIMOJIHHEHHOE PaCIpOCTPAHCHUE CBETA, OTPAKECHUE,
npenomiicHue, WHTepdepeHirs, audpakius ¢ MONApU3aIisl CBeTa, JAUCIEPCUS CBETa,
¢doroanextpuueckuii 3 dexr (porodaddekr), cBeToBOE NaBiIeHUE, BOSHUKHOBCHHE JIMHEHYATOTO
CIIEKTpPa aTOMa BOAOPOJA, €CTECTBEHHAS U UCKYCCTBEHHAs PaJIMOAKTUBHOCTh

114

OnuceIBaTh U3YYCHHBIC CBOWCTBA BEILIECTBA (DJIEKTPHUECKHE, MATHUTHBIE, ONITUYECKHE, DIIEKT-
PHUYECKYIO0 TPOBOANMOCTD PA3IIMYHBIX CpEl) W DICKTPOMArHUTHBIC SBICHUS (IIPOILIECCHI), HC-
MOJIB3Ys (PU3UIECKIE BETMIMHBL: AIEKTPUIESCKUH 3apsii, CHJIa TOKA, AIEKTPUIECKOE HAPsDKEHHE,
3JIEKTPUYECKOE COIPOTUBIEHHUE, Pa3HOCTh NOTeHImantoB, JJIC, paboTa TOKa, HHIYKIUSL
MarHuTHOro 1moins, cuwia Awmmnepa, cuina JlopeHna, HWHAYKTUBHOCTb KATyLIKH, SHEPIUs
AIIEKTPUIECKOTO U MATHUTHOTO ITOJICH, IEPHOJI ¥ 9aCTOTa KOoJIeOaHHid B KOJIeOaTeTbHOM KOHTYDE,
3apsii M CHJa TOKa B IpOliecCe TapMOHUYECKHX D3JICKTPOMAarHUTHBIX KojeOaHMi, (pokycHoe
paccTosHIE W ONTHYECKas CHJIa JIMH3BL, NPU ONMHCAHWU IPABIIBHO TPAKTOBATH (DH3MUCCKHUL
CMBICIT HCIIONB3yEMBIX BEIMYHMH, WX OO0O3HAUCHHS W COUHHIBL, YKAa3bIBaTh (HOPMYIIHL,
CBS3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMYHUHY C IPYTHMH BEJTHUYUHAMHA

115

OnuceIBaTh N3yUCHHBIC KBAHTOBBIC SIBJICHUS U MPOIIECCHI, HCIONIB3Ys (PH3MUSCKUE BEITNIHHBL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJIHBI M 4YacTOTa CBETA, DHEPIUS U HMMILYJIbC
¢oTOHA, MEepHoJ MOoNypacmaja, dSHEPTUs CBSA3M aTOMHBIX siiep; MPH OMHCAHWHM TPaBHIBHO
TPaKkTOBaTh (PU3NYECKUH CMBICT HWCIOJB3YEMBIX BEJIMYUH, UX OOO3HAYCHHS U €JIMHUIIBI;
YKa3bIBaTh JOPMYIIBL, CBSI3BIBAIONINE TAHHYIO (PU3WYECKYIO BETHUNHY C IPYTUMHU BETHIUHAMH,
BBIYHCIISTh 3HaYCHUE (PU3NUECKOM BETHYMHBI

11.6

AHanu3upoBaTh (PU3NYECKHUE TMPOLECCHl U SIBICHUS, HUCHOJIB3YAd (HU3NYECKHE 3aKOHBI U
OpUHLMIOBL 3ak0oH OMma, 3aKOHBl IIOCJIEJOBATENbHOTO M MapajuleIbHOIO  COEIMHEHUs
MPOBOJHUKOB, 3akoH Jxoyns — JleHma, 3akOoH O3JIEKTPOMArHUTHOW WHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIIPOCTPAHEHHsI CBETA, 3aKOHBI OTPa)XCHHS CBETA, 3aKOHBI MPEIOMIICHHUS
CBeTa, ypaBHeHHe OWHIITeHHA i1 (oTroddderTa, 3aKOH COXpPAHEHHs] DHEPTUU, 3aKOH
COXpaHEHHUS WMITYJbCa, 3aKOH COXPAHCHHS OJJIEKTPHUUYECKOTO 3apsna, 3aKOH COXPAaHCHHUS
MacCOBOT'0 YHCJIa, MOCTYyJIaThl bopa, 3aKOH pagMOaKTHBHOTO pacmajlia; MpU 3TOM pa3iuvarh
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBHIPAXKCHHE U YCIOBHS (TPaHUIIBL,
00J1aCcTH) MPUMEHUMOCTH

11.7

Onpenenars HanpaBJIeHHE BEKTOPAa MHIYKIIMA MarHUTHOTO TIOJSI TIPOBOJHHMKA C TOKOM, CHIIBI
Awmriepa u cuiibl JIopeHna

11.8

CTpouTh M ONIUMCHIBATh H300paKEHNE, CO34aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JINH30HM

11.9

BBIMOMHSTE SKCHIEPHUMEHTHI 110 UCCICIOBAHUIO (PU3UICCKUX SIBICHUN U MPOIECCOB C MCIIOIB30-
BaHHEM IIPSMBIX W KOCBEHHBIX H3MEPEHUIl; TIPH 3TOM (OpMYyIHpOBaTh mpobieMy (3amady) u
TUIOTE3y y4eOHOTO JKCIEPUMEHTa, COOMpAaTh YCTAHOBKY M3 TNPEIOKEHHOTO 00OPYAOBaHUS,
MPOBOJIUTH OMBIT U (OPMYIIUPOBATH BBIBOJIBI

11.10

OCyIIECTBIATh MPSIMBIE W KOCBEHHBIC M3MEPEHUsS (PH3HYCCKUX BEIMYHUH, IIPH STOM BBHIOHPATH
ONTUMAJIBHBIA CIIOCO0 M3MEPEHUs U HCIOIb30BaTh M3BECTHBIE METOMIBI OLCHKH HOTPEITHOCTEH
WM3MEpPEeHUN

1111

HccnenoBate 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C UCIIOJIB30BAHUEM NPSAMBIX U3MEPEHUM; MIPH
9TOM KOHCTPYHPOBATb YCTAHOBKY, (HKCHPOBATh pE3yJbTaThl MOJYYCHHOH 3aBUCHMOCTH




¢u3MUeCKNX BENMYMH B BHAC TaOmum W TpaduKOB, AETATh BHIBOABI IO pe3yJbTaTaMm
WCCJIeJIOBaHUS

11.12

Co0ronaTh mpaBuiIa 6€301acHOTO TPya IMPU MPOBEACHUH UCCIICTOBAHUN B paMKax y4eOHOTO
IKCIEPUMEHTa, Y4eOHO-HCCIeI0BATEILCKOW U MPOEKTHON IEATEIbHOCTU C UCIOJIb30BaHHEM
U3MEPHUTEIBHBIX YCTPOWCTB U JIAOOPATOPHOTO 000Dy JOBAHHS

11.13

Pemare pacuérHble 3amauu ¢ SBHO 3aJJaHHON (PH3MUECKOW MOJEINBIO, HCIONb3Ys (hPU3HUYECKHUE
3aKOHBI M NIPUHIIMITEL, HA OCHOBE aHAJM3a YCJOBUS 3aa4d BBIOMPATh (H3MUYECKYI0 MOJEINb,
BBICTISITh (PU3UYECKHUE BEIMYUHBI U (POPMYIIbI, HEOOXOMUMBIE Ui €€ pelleHus, IPOBOJUTh
pacuéThl U OLIEHUBATh PEATBHOCTb MOJYYEHHOTO 3HAaYeHHUs (PHU3NUECKOI BETMUHHBI

11.14

Pemarp kauecTBeHHBIE 3a/1a4M: BHICTPAUBaTh JIOTHYECKU HEPOTUBOPEUUBYIO LIETIOUKY PACCyXK-
JIEHUH ¢ OMOpoii Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBICHUS

11.15

Hcronp30Bath npu pelIeHn: y4eOHBIX 3a1a4 COBpEeMEHHbBIE HH(POPMAIIMOHHbBIE TEXHOIOTHH IS
MIOWCKA, CTPYKTYPHPOBAHIS, HHTEPIPETALUH U IIPEICTABICHUS yaeOHOU M HAYIHO-TIOMYIISIPHOM
uHboOpMalM, TONYyYEHHOH W3 pa3MYHBIX MCTOYHUKOB; KPUTUYECKH aHAJIU3UPOBATh
MOJTy4aeMyl0 HH(OpMaLUIO

11.16

OOBSICHATh MPUHIMIIBI ACHCTBUS MAIIHWH, NMPHOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3iHyaTh
yCIIOBUS MX 0€30MaCHOT0 MCIOJIb30BAHMsI B TOBCETHEBHOM JKU3HU

11.17

[TpuBOIUTE IPUMEPHI BKIIAIA POCCHUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B Pa3BHUTHE HAYKH,
B 00BSCHEHHUE MPOIIECCOB OKPYIKAIOLIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH

11.18

Hcnonp3oBath TeopeTHdyeckue 3HAHUS MO (PU3MKE B TMOBCEAHEBHOM KHU3HU Ui OOeCTieueHUs
Oe3omacHOCTH MpH 00paIIeHny ¢ TPHOOpPaMU M TEXHUIECKUMH YCTPOUCTBAMH, ISl COXPAaHESHHUS
3I0pOBBS M COOITIOZICHHUST HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIeH cpenie

11.19

PaGoTath B rpyIIie ¢ BHIMOIHEHUEM Pa3IHYHbIX COLMATBLHBIX POJICH, IIIAHUPOBATh Pa0OTY TPYIITIHI,
PaHOHATBEHO pACTIPEAENATh OOS3aHHOCTH W IUIAHHPOBATH [ESATENIHHOCTh B HECTAHIAPTHBIX
CUTyaIlWsIX, aJeKBaTHO OIEHWBATh BKIAM KaXKIOTO W3 YYACTHHKOB TPYIIEI B pEIICHHE
paccMaTprBaeMoi IPOOIIEMBI

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

Kon
pa3jiena

Kon
NpoBepsieMoro
3JIeMEHTAa

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

OU3NKA U METOJbI HAYYHOI'O ITO3HAHUMA

11

dusuka — Hayka o mpupone. HaydHble METOABI MO3HAHKS OKPYKAIOLIETO MHUPA.
Pomp skcnepuMeHTa W TEOpHH B TIpOIecce MO3HAHUS MPUPOIBI. DKCIIEPUMEHT B
¢dusnke

1.2

MonenupoBanue (U3NYECKUX SBICHHHM M mporeccoB. HayuHple TrumoTessl,
®duznueckne 3aKOHBI M TEOPUH. ['paHUIBI TPUMEHUMOCTH (U3MYECKUX 3aKOHOB.
[punamun cootBercTBus. Pors 1 MecTo ¢u3ukn B (OPMHPOBAHWH COBPEMEHHOM
Hay4yHOU KapTHHBI MUPA, B IPAKTUYECKOH NEATEIbHOCTH JIIOJEH

MEXAHUKA

2.1

KMHEMATHKA

211

Mexanuueckoe JaBmkeHHe. OTHOCHUTENBHOCTh MEXAaHHMYECKOTO  JBUKEHHUSI.
Cucrema otcuéra. TpaekTopus

212

[Tepemernienne, CKOPOCTh (CPEHSIE CKOPOCTh, MTHOBEHHAS CKOPOCTh) M YCKOPEHHE
MaTepUaNTbHON TOYKH, MX MPOCKIMHM HA OCH CHUCTeMbI KoopawHAT. CIlloKeHHe
NepeMelIeHUH U CJI0KEHHEe CKOpoCTel

2.1.3

PaBHOMEepHOE ¥ pPaBHOYCKOpEHHOE TMpsSIMOJMHEWHOe JBmkeHue. [ paduku
3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHsS, IyTH M IepeMELIeHUs
MaTepUaIbHOI TOUKHU OT BPEMEHHU

214

CBo0ojiHOE MajieHre. Y CKOPeHHE CBOOOTHOTO TaJICHUS

2.15

KpuBonuneitnoe nBuxenue. PaBHOMepHOE ABIKEHHE MaTE€pHATbHON TOYKH IO
OKPY)KHOCTH. YTJIOBasi CKOpPOCTb, JIMHEWHas cKopocTb. llepuon u yacrora.
LleHTpOCTpEMUTETFHOE YCKOPEHHE




2.1.6

TexHuueckue ycTpoucTBa: CIIMIOMETP, IBUKEHUE CHAPSIOB, LIETIHbIE U PEMEHHBIE
nepeaaun

217 [IpakTrueckue paboThL. M3MepeHrne MrHOBEHHOW CcKopocTH. McciemoBanue
COOTHOIICHUSI MEXAY NyTSAMH, MPOHICHHBIMH TEIOM 3a IIOCIEIOBATENbHBIC
paBHBIC TPOMEXKYTKHA BPEMEHH IPH PABHOYCKOPEHHOM IBIDKCHUU C HAYAIBHON
CKOPOCTBIO, PaBHOW HyIIO. M3ydeHue ABIKCHUS MIAPUKA B BS3KOH >KUIKOCTH.
Wzyuenne nBHXeHUs Tela, OPOIIEHHOTO TOPH30HTAIBHO

2.2 JUHAMUKA

221 [Ipunanun otHOocuTenbHOCTH ["anmnes. IlepBorit 3akoH HproToHa. MHepunanbHbIe
CHUCTEMBI OTCUETA

2.2.2 Macca tena. Cuia. [IpuHIMIT Cynepro3uIiy CUII

2.2.3 Bropoit 3akoH HproToHa [UIS MaTepUalbHOW TOYKU B MHEPIMAIBHOH CHCTEME
orcuéra (MCO). Tpernii 3akoH HproToOHa U1 MaTepHaATbHBIX TOUEK

224 3akoH BcemupHOro tarotenus. Cuna Tspkectu. [lepBas kocMudeckasi CKOPOCTb.
Bec tena

2.2.5 Cuna ynpyroctu. 3akoH I'yka

2.2.6 Cuna tpenus. Cyxoe Tpenue. Cria TPEHUS CKOJNBXKCHUS M CHJIA TPEHUS MOKOSI.
KoaddummenT tperns. Cuna COMpOTHUBICHHS TP IBIKEHUH TENa B KHIKOCTH
WM Ta3e

2.2.7 [TocTynarenbHOE U BpalaTeNbHOE IBIKEHUE a0COIIOTHO TBEPAOTO Tena

2.2.8 MOMEHT CHUITbI OTHOCUTEIILHO OCH BpalleHus. [1edo cuitbl. Y CIIOBUS paBHOBECHS
TBEpaoro tena B MCO

2.2.9 Texauyeckre ycTpoiicTBa: MOAINITHIKH, IBI)KEHIE HCKYCCTBEHHBIX CITyTHUKOB

2.2.10 [IpakTrueckue paboThl. M3ydeHne ABHKEHMS OpycKa IO HaKJIIOHHOM IIOCKOCTH
MoJT AEHCTBUEM HECKOJBKUX CHII. VcciienoBaHue 3aBUCHUMOCTH CHII YIIPYTOCTH,
BO3HUKAIONINX B AehOPMHUPYEMOH MPY>KUHE U PE3MHOBOM 00pasiie, OT BETUINHEI
ux aeopmanuu. MccneaoBanue ycioBAi paBHOBECHS TBEPIOTO Tela, UMEIOIIIETO

0Ch BpaIlleHHsI
2.3 3AKOHbBI COXPAHEHUS B MEXAHUKE

231 Wmmynec MaTepuanbHON TOYKH, CHCTEMBI MATEPUATBHBIX TOYEK. IMITyIhC CHITBI 1
U3MCHEHHUE UMITYJIbCA Tea

2.3.2 3akoH coxpanenus umnyibsca B UCO. PeakTBHOE IBHKEHHE

2.3.3 Pabota cuiibl

2.34 MouHoCTh CUIIBI

2.35 Kunetnueckas SHEPTHUs MaTepHaATbHOM TOYKH. Teopema
0 KMHETUYECKOH dHEpruu

2.3.6 [MoTeHnmanbHas 3Heprus. IloTeHIMambHas SHEPTUs YIpyro jaeGopMHUpPOBaHHON
npykuHbl. [ToTeHnmansHast )HeprHsl Tesia BOJIN3H MTOBEPXHOCTH 3eMIIH

2.3.7 [ToTeHnMaNBbHBIE W HEMOTECHIIMANBHBIE CHIIbl. CBS3b paOOThl HEMOTCHIMATHHBIX
CHJI C U3MCHCHHEM MEXaHUYECKOW SHEPTUH CHCTEMBI TeJl. 3aKOH COXpPaHCHHS
MeXaHHIEeCKOH YHEPTUu

2.3.8 Yupyrue u Heynpyrue CTOJKHOBEHHUS

2.3.9 Texuudyeckne ycTpoicTBA: MIBM)KEHHE pAaKET, BOJOMET, KOIEp, TNPYKUHHBIH
MTUCTOJIET

2.3.10 [IpakTrueckue paboThl. M3yueHre CBsI3U CKOPOCTEH Tell MPpHU HEYNpPYyroM yuape.
HccnenoBanue cBsi3u pabOTHI CHITBI C K3MCHEHHEM MEXaHUIECKOW SHEPTHH Tea

3 MOJIEKVYJISIPHASI ®U3UKA 1 TEPMOJMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU

3.11 OCHOBHBIC TIOJIOKCHHS MOJICKYJISIPHO-KHHETHUSCKOH Teopur. bpoyHOBCKOE
newkenue. Auddysus. Xapaktep NBHKESHUS 1 B3aUMOICHCTBYSI YaCTHI] BeNeCTBA

3.1.2 Monenu CTpoeHUsl Ta3oB, KHIKOCTEH M TBEPABIX Tell U OOBSICHEHHE CBOWCTB
BEIIECTBA HA OCHOBE ITHUX MOJICIICH

3.1.3 Macca monekyin. Konndecto Beniectsa. [TocTossHHas ABorajapo

3.14 TennoBoe paBHOBecue. Temmeparypa m e€ uszMepenwe. lllkanma Temmepartyp

Ilenbcus




3.15

Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KHHETHUECKON
TEOPUH HJIeaIbHOTO ra3a

3.1.6 AOCOJFOTHAS TeMIepaTypa Kak Mepa CpelHel KHHETHISCKOH SHEPTUU TETUIOBOTO
nBKkeHus yactu raza. [llkana remnepartyp KenpBuna
3.1.7 YpaBuenue Knanelipona — Mengeneea. 3akoH /lanbToHa
3.1.8 l"a3oBbIe 3aKoHBI. M30Mmporiecchl B HICATLHOM Ta3e ¢ MOCTOSHHBIM KOJHYECTBOM
BEIIECTBA: U30TEpPMa, H30X0pa, H300apa
3.1.9 TexHuveckue ycTpoiicTBa: TepMOMETp, bapoMeTp
3.1.10 [IpakTrueckue paboThl. I3MepeHre Macchl BO3AyXa B KIACCHOH KOMHAaTe.
HccnenoBanue 3aBUCHMOCTH MEXY TapaMeTpaMy COCTOSHHS pa3peKeHHOTo rasa
3.2 OCHOBbI TEPMOANMHAMUKH
3.21 TepmonuHamMudeckass CHCTeMa. BHYTpeHHsS OSHEprus TEPMOJHHAMHYECKON
CHCTEMBI H CIIOCO0BI e€ N3MEHEeHUs
3.2.2 KomwuecTBo TermioTel ¥ pabota. BHyTpeHHSS SHEpTHS 0OJTHOATOMHOTO HICAILHOTO
rasa
3.2.3 Bunsl  Tertomepemayu:  TEIUIONPOBOAHOCTb,  KOHBEKLHUS,  H3JIyYCHHE.
TenmoémkocTs Tema. YaenpHas TEIDIOEMKOCTHL BelmecTBa. Pacuér KomdecTBa
TEIUIOTHI IIPH TeIuIonepeiaye
3.24 [lepBhIii 3aK0H TepMOIHAMUKH. [IprMeHEeHHE IEPBOTO 3aKOHA TEPMOJAUHAMUKH K
n3onporeccaM. [ paduyeckas naTEpIIpeTaius paboTHI Taza
3.25 TermnoBsle MamuHbl. [IpUHIUNGI AEHCTBUSA TEIUIOBBIX MamuH. [IpeoOpazoBanus
SHEpPTruu B TEIUIOBBIX MammnHax. KoadduimenT nonesHoro aeicTaus (namee —
KI1J]) terutoroii mammnsl. [uki Kapro u ero KI1J]
3.2.6 Bropoit 3akoH TepmomuHamuku. HeoOpaTMMOCTh TMPOLIECCOB B MPUPOAE.
TerutoBble BUraTesi. JKOJIOrHYeCKUe NPoOIeMbl TEINIOIHEPTeTHKH
3.2.7 TexHu4eckne YCTPOMCTBA: IBUTATEb BHYTPCHHETO  CrOpaHWs, OBITOBOU
XO0JIOAWUJIbHUK, KOHAUITUOHED
3.2.8 [IpakTrueckue paboThl. M3MepeHue yIenbHOM TeI0EMKOCTH
3.3 AT'PEI'ATHBIE COCTOSIHUA BEHIECBA. ®A30BBIE ITEPEXO/IbI
3.3.1 [TapooOpa3oBanre u KoHAeHcauus. lcmapeHue W KumeHHe. YJenbHas TemoTa
mapooOpa3oBaHmsl. 3aBICHMOCTh TEMIICPATY Pl KUTIEHHS OT JaBICHHSI
3.3.2 AOGCOIIOTHAsI M OTHOCUTENIbHAS BIAKHOCTh BO3AyXa. HacklneHHbIi map
3.3.3 Teépnoe Teno. Kpucrammmueckue u amopdHble Tema. AHHU3OTPONHS CBOWCTB
KpuctawioB. JKunkne kpuctamisl. CoBpeMEHHBIE MaTepHAaIIbI
3.34 [TnaByiienue u kpuctau3aiys. Y aenpHas TerioTa miapnenus. Cyoaumanus
3.35 YpaBHeHHe TenmmoBoro Oananca
3.3.6 TexHUYeCKHe YCTPOWCTBA: TUTPOMETP U TICUXPOMETP, KaJOPHUMETP, TEXHOIOTHU
NOJIY4Y€HUsA COBPEMECHHBIX MAaT€puajioB, B TOM YHUCJIICE HaHOMaTCpuajloB, U
HAHOTEXHOJIOTHH
3.3.7 [paktudeckue paboTsl. Vi3MepeHne BIa)KHOCTH BO3AyXa
4 QJEKTPOAMHAMUKA
4.1 QJIEKTPOCTATUKA
41.1 OneKTpu3alus Tell. DJIeKTPUUECKHi 3apsil. J[Ba BUa aNIeKTPHUECKHX 3apsiioB
41.2 ITpoBOHUKH, AUINEKTPUKYU U OJYIPOBOAHUKH
4.1.3 3aKOH COXpaHEeHHs IEKTPUUYECKOTO 3apsijia
4.1.4 Bzanmopeiictue 3apsnoB. 3akoH Kynona
4.1.5 Onextpuyeckoe mnone. Hanpsyk€HHOCT anekTpuyeckoro moms. [IpuHumm
cynepno3uiud. JIMHIN HanpsHKEHHOCTH 3JICKTPHYECKOTO OIS
4.1.6 Pabota cun anekrpocratryeckoro nmois. Ilorennuman. PazHocTs moTeHIMaNOB
4.1.7 [IpoBomHUKM W AWAIEKTPUKA B IOCTOSHHOM 3JEKTpUYecKoM Tmone. Jlu-
ANEKTPUIECKasi MPOHHUIIAEMOCTh
4.1.8 OnektpoémkocTh. KoHaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa
4.1.9 TexHUYeCKHe YCTPOWCTBA: AJIEKTPOCKOI, 3JICKTPOMETpP, DJICKTPOCTATHICCKAS

3alllUTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB, KOHICHCATOpP, KCEPOKC, CTPYHHBIN
MIPUHTEP




4.1.10

| [paxTiyeckue pa6oTsl. 3MepeHue JIeKTPOEMKOCTH KOHIEHCATOPa

4.2 TIOCTOSIHHBIN DJIEKTPUYECKMI TOK. TOKM B PA3JIMYHBIX CPEJIAX
421 VYcIIoBUS CYIIECTBOBAHUS TIOCTOSHHOTO AJICKTPUYECKOTO TOKa. VICTOYHHUKH TOKA.
Cuna toka. [TocTosiHHBII TOK
422 Hanpsokenue. 3akon OMa Juid ydacTka Lenu
4.2.3 DIEeKTpUIECKOE CONPOTHBIICHHE. Y IeJIbHOE COPOTHBIICHHE BEIIECTBA
4.2.4 [TocnenoBaTenpHOE, MapallIeIbHOE, CMELIAHHOE COeIMHEHHE TPOBOTHUKOB
425 Pabota snexTpuueckoro Toka. 3akoH Jlxoynst — Jlenna
4.2.6 MOIIHOCTH 3NEKTPUIECKOTO TOKA
4.2.7 aNeKTpoBMKyILas cuia (nanee — 9J1C) u BHyTpeHHee COITPOTHBIIEHUE UCTOYHHKA
ToKa. 3akoH OMa a1 TOJMHOW (3aMKHYTOW) 3JeKTpuueckor mnenu. KopoTkoe
3aMBIKaHUE
4.2.8 DNeKTpOHHAs MPOBOAMMOCTh TBEPIBIX METAIOB. 3aBUCUMOCTH CONPOTUBIICHUS
METaJUIOB OT TeMueparypsl. CBepXIIpOBOANMOCTh
429 DNeKTpUYecKuid TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB
4.2.10 [Monynposoauuku. CoOOCTBEHHAs: U MPUMECHAS POBOAUMOCTD IOTYIIPOBOTHIUKOB.
CgaoiicTBa p-n nmepexona. [1orynmpoBOJHUKOBEIE TPHOOPEI
4211 ONEeKTpUYECKUH TOK B 3JEKTPOJIUTAX. OJIEKTPOIUTHUECKAas IUCCOLUALNS.
DnexTponus
4.2.12 DnekTpuyeckuii TOK B razax. CaMOCTOSTEILHBIA U HECAMOCTOSITSIIBHBIN pa3psi.
PasznuyHble TUIIBI CAMOCTOSATENBLHOTO pa3paaa. MomHus. [Tnazma
4.2.13 TexHuveckue ycTpOHCTBA: aMIIEpPMETpP, BOJIBTMETP, PEOCTaT, UCTOYHUKH TOKa,
ANIEKTPOHATPEBATEIFHBIE IPHOOPHI, AIIEKTPOOCBETUTEIBHBIE IPUOOPEL, TEPMOMETP
CONPOTHBJICHUS, BaKyyMHBIH JUON, TEPMHUCTOPHI ©  (OTOPE3UCTOPHI,
MOJIYIIPOBOHUKOBEIH JIMOJI, TAJIbBAHUKA
4.2.14 [IpakTrueckue padboThl. M3ydeHHe CMEMaHHOTO COSTMHEHUS PE3UCTOPOB.
Wsmepenne JJIC wucTOYHMKA TOKa M €ro BHYTPEHHETO CONPOTHBICHHUS.
Habmonenvie siekTponusa
11 KJIACC
Kona Kona IIpoBepsiemble 3JIeMEHTbI COIEPKAHUSA
pa3jiesa | npoBepsieMoOro
3JIEMCEHTa
4 QJEKTPOAMHAMUKA
4.3 MATHUTHOE ITIOJIE. 9JIEKTPOMATHUTHA I UHJ YKL
43.1 ITocTtosiHHBIC MaruuThl. B3auMonelicTBre NOCTOSHHBIX MAarHUTOB
4.3.2 MarnuTtHoe mnone. Bexkrop MarHuTHOM WHAYKIMH. [IpuHIMD Cyneprno3nnuy.
Jluann marautHOM wHuyKnuu. KapThHa JTWHWUN MarHUTHOW WHIYKIIUU TIOJS
IIOCTOAHHBIX MAaroHuToB
4.3.3 MarsuTtHOe T0JIe IPOBOTHIKA ¢ TOKOM. KapTuHa MTHHUIA OIS JTUHHOTO IPSMOTO
MPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO NPOBOJHHKA, KATYIIKH C TOKOM. OIIBIT
Opcrena. BsaumonericTBre mpoBOJHUKOB C TOKOM
4.3.4 Cuna Amrnepa, e€ MOJlyJib U HalIpaBJICHHE
435 Cuna Jlopenma, e€ MOIyJ b W HampaBlicHHE. J[BIDKEHHE 3apsDKCHHOW YacTHUIBI B
OJIHOPOJTHOM MarHuTHOM none. PaboTa cunbl JlopeHia
4.3.6 SIBIIeHME IEKTPOMArHUTHON HHIYKITHH
4.3.7 [ToTok BekTOpa MAarHUTHON MHIYKIIUU
438 O/1C uanykiyn. 3aK0H 3JEKTPOMarHuTHON nHAyknnu ®apanes
4.3.9 BuxpeBoe anekrpuueckoe mone. DAC HHAYKIMHA B TNPOBOJHUKE, TBIDKYIIEMCS
MOCTYNATENbHO B OJJHOPOTHOM MarHUTHOM IOJIE
4.3.10 ITpaBuno Jlenma
43.11 WupykTuBHOCT. SIBneHue camounaykuuu. 3C caMOMHIYKIUY




4.3.12

9HCpFI/I}I MAarHMTHOIO ITOJIA KaTYHIKH C TOKOM

4.3.13 OneKTpoMarHuTHOE NoJie
43.14 TexHuueckne YCTPOWCTBA: MMOCTOSHHBIE MAarHMThl, AIIEKTPOMATHUTEI,
AIIEKTPOABUTATENIb, YCKOPUTENH AJIEMEHTAPHBIX YACTHII, HHAYKIIFOHHAS IIeYb
4.3.15 IIpaktudeckue paboOThL. M3yueHHe MAarHUTHOrO TONs KAaTYIIKM C  TOKOM.
UccnenoBanue nericTBrs OCTOSIHHOTO MarHWTa Ha paMKy ¢ TokoM. MccnenoBanue
SIBIICHHS DJICKTPOMAarHUTHON HHIYKITHH
5 KOJIEBAHNM S 1 BOJIHBI
5.1 MEXAHUWYECKHUE U 5JIEKTPOMAT'HUTHBIE KOJIEFBAHUA
5.11 Konebarensnas cucrema. CBoGonHbIe KojeOaHUs. ["apMOHHYecKHe KoieOaHMs.
Ilepuon, yacToTa, aMIIUTYAA U (pa3a koneOaHUi
5.1.2 [IpyXvHHBIN MasTHUK. MaTeMaTHYeCKH MasTHUK
513 YpaBHeHHE rapMOHUYECKUX KoJIeOaHUH. Kunemarnueckoe
1 TWHAMUYECKOE OIMMCAaHUE KOJIeOATEITFHOTO JBIDKCHHUS
514 [IpeBparieHne >HEPrHH NPH TapMOHMYECKUX KojeOaHusX. CBSA3b aMIUIATYIBI
KOJIeOaHUM MCXOMHON BEIMYMHBI C aMIUIMTYAaMU KoJjeOaHUl €€ CKOPOCTH U
YCKOPEHUS
515 Konebatenpuplii  kKoHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUS B
UAealbHOM KOJEOaTeIbHOM KOHTYpe. AHANOTUS MEXIYy MEXaHWYEeCKUMH U
3JICKTPOMArHUTHBIMHU KoJleOanusMu. @opmysa ToMcoHa
5.1.6 3aKOH COXpaHEHUS SHEPTHH B UACATHHOM KOJIeOAaTEIIbHOM KOHTYpE
5.1.7 BriHyX7eHHBIE MexaHUueckue KoyiebaHus. Pesonanc. Pe3oHaHcHas KpuBas.
BrIHYKICHHBIE 2JI€KTPOMAarHUTHBIE KOJICOAHNS.
5.1.8 [lepemenHslit ToKk. CHHYCOUIAIbHBIN TEPEMEHHBIH TOK.
519 MoIIHOCTs MEPEMEHHOTI0 TOKa. AMIUIMTYAHOE U JIeiiCTBYIOIIEe 3HAUEHUE CHIIBI
TOKA ¥ HAIPSHKEHIISI
5.1.10 Tpanchopmarop. IlpousBonacTBo, mepenadya U IOTPeOJICHUE BIEKTPHUUECKOMN
SHEPTUU. DKOJIOTHUECKHE PUCKU TNPHU IPOU3BOJACTBE IEKTPUUECKOW SHEPIHH.
KynpTypa rcmoap30BaHus SIIEKTPOYHEPTUH B TOBCEIHEBHOM KI3HA
5.1.11 Texuuueckne ycTpoicTBa: ceiicMorpad, AICKTPUUECKHH  3BOHOK,  JIMHHUU
NeKTponepenay
5.1.12 [IpakTrueckue paboTel. MccnenoBaHuie 3aBUCHMOCTH TTEPHO/Ia MaJIBIX KOJeOaHMi
rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl rpy3a. McciaenoBanue nepeMeHHOTo TOKa
B IICTIM U3 MOCNEAOBATEIbHO COEANHEHHBIX KOHICHCATOPA, KATYIIKH U PE3UCTOpa
5.2 MEXAHMWYECKHME U DJIEKTPOMATHUTHBIE BOJIHBI
5.2.1 MexaHndyeckue BOJIHBI, ycloBusl pacnpoctpaneHusi. Ilepuon. CkopocTb
pacrpocTpaHeHus U [InHa BOoIHEL. [lonepednsle v IpoJ0TbHBIE BOJTHEI
5.2.2 Wurepdepenmms u qudpaxiyss MEXaHHISCKUX BOJTH
5.2.3 3ByK. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa
5.24 ONeKTpOMarHuTHBIE BOJIHBL. YCJIOBHS M3JIy4EHHUS OJJICKTPOMATHUTHBIX BOJH.
Bsanmnas opuenranms Bektopos E, B u v B 37IeKTpoMarHuTHOH BOJIHE B BaKyyMe
525 CBolicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, IPEJIOMIICHHE, MOJApU3aLus,
mudpakiys, naTepdeperim. CKopocTh AIIeKTPOMAarHUTHBIX BOJIH
5.2.6 [IIkana »yeKTpOMarHuTHBIX BOJH. IIpUMEHEHHME >3JEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY
5.2.7 [puHIUIEl pagrocBsA3M W TeneBUIeHWS. Panuonokanusa. DIeKTpOMarHUTHOE
3arpsi3HEHKE OKPY’KAIOIIeH cpepl
5238 TexHudyeckue  yCTpOMCTBA: My3bIKaJIbHbIE  MHCTPYMEHTBHI,  YJIbTpa3BYKOBas
IMarHOCTHKAa B TEXHWKE W MEIWIMHE, pajap, paJdoNpHEMHUK, TEIEeBU30D,
aHTeHHa, teaedon, CBY-neun
5.3 OIITHUKA
5.3.1 [IpssMonuHElHHOE pacpOCTpaHEHUE CBETa B OJTHOPOJTHOM cpene. JIyd cBeTta
5.3.2 OTtpaxeHne cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne n300paKeHHI B IIIOCKOM
3epKane
533 [penomnenne  cBera. 3aKOHBI  NpEIOMJIEHHMST — CBeTa. AOCONIOTHBIH — TOKa3aTellb

TPEIIOMJICHUA




5.34

[lomHoe BHyTpennee otpaxkenue. [I[peenbHbIl  YyrOa TOMHOTO BHYTPEHHETO
OTpaXKEHUS

5.3.5 Jucniepcus cBera. CnoxkHBIN cocTaB Oenoro ceera. I[Ber
5.3.6 Cobuparoiue 1 paccewBaromue JuH3bl. ToHKas rH3a. DOKYCHOE pPacCTOSIHUEC H
OIITHYECKAsl CHJIa TOHKOW JIMH3BL. [locTpoeHue M300pakeHUil B COOMPAIONINX U
paccenBaromux JuH3ax. opMyIia TOHKON JIMH3BL. Y BETMYCHHE, TaBaeMOe JINH30M
5.3.7 [Ipenenpl NPUMEHIMOCTH TE€OMETPHUECKON ONITUKH
5.3.8 Untepdepenust  cBera. KorepeHTHbIE HMCTOYHUKU. YCIOBHS HAONIOICHUS
MaKCHMyMOB 1 MHHAIMYMOB B HHTep(EpEeHIINOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOTE€PEHTHBIX HICTOYHUKOB
5.3.9 Hudpakums ceeta. Judpakinmonnas pemérka. YcIoBue HaONIOJCHUS TIABHBIX
MaKCHMyMOB TIpH TaJCHUH MOHOXPOMAaTHYECKOTO CBETa Ha IU(PPAKIHOHHYIO
pEETKY
5.3.10 [Tonspusanus cBera
5.3.11 TexHu4eckHe yCTpOMCTBA: OUKH, JIyma, (oToanmapar, IpOSKIIHOHHBIN armapar,
MHKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTUKA, THU(PPAKIIMOHHAS PEIETKA, TOJITPOH]T
5.3.12 IIpaktuueckue padOoThl. M3MepeHue mokasaTenst mpesomieHus. MccnemoBaHue
CBOMCTB N300pakeHui B JIrH3ax. HaOoieHre qucrepcuy cBeTa
6 OJIEMEHTHI CITIEHIMAJIBHOW TEOPUM OTHOCUTEJIBHOCTU
6.1 ['paHuiiel TPUMEHMMOCTH KJIacCHYeCcKoW MexaHUWKH. [locTymaTtel Teopuu
OTHOCHUTEIHHOCTH: MHBAPHAHTHOCTH MOYJISI CKOPOCTH CBETa B BAKYyMe, IPUHIIUAT
OTHOCHUTEJIBHOCTH DUHIITEHHA
6.2 OTHOCHUTENTFHOCTE OJHOBPEMEHHOCTH. 3aMeICHHE BPEMEHH W COKpAalICHHE
JUTHHBI
6.3 DHeprus ¥ UMITYILC CBOOOTHOMN YaCTHUITBI
6.4 CBsI3b MacChl C DHEPrHEH M UMITYJBCOM CBOOONHON YaCTHIIBI. DHEPTHS MOKOS
CBOOOIHOM YaCTHULIbI
7 KBAHTOBA S ®13UKA
7.1 JIEMEHTBI KBAHTOBOM OIITHUKU
7.11 @otonbl. Popmyna [Inanka cBs3u 3Heprur (OTOHA C €r0 YAaCTOTOH. DHeprus u
UMITYJIBC (HOTOHA
7.1.2 Otkpeitiie U uccnenoanue ¢orodpdexra. Ombiter A.I'. CTomeToBa. 3aKOHBI
dhotorddexra
7.1.3 YpaBuenne DiHmreitHa g porodddexra. «KpacHas rpannmna» gorordderra
7.1.4 Hasnenue ceeta. Omnbitel I1.H. JleGeneBa
7.1.5 XHUMHYECKOE IEUCTBHUE CBETA
7.1.6 TexHuueckne ycTporcTBa: GOTOIEMEHT, (OTOAATUMK, COJHEYHas Oarapes,
CBETOJINO]]
7.2 CTPOEHUE ATOMA
7.2.1 Monens atoma Tomcona. OnbiTel Pezepdopaa mo ucciie1oBaHrIo CTpOSHHUS
atoma. [LmanerapHast MOJIeIb aTOMa
7.2.2 [ocrymatsl bopa. M3nydenue u mornomeHne (GpoTOHOB NpH Iepexoje aToMa ¢
OJTHOTO YPOBHS DHEprum Ha Apyroi. Bumel criekTpoB. CHeKTp ypoOBHEH dHEprun
aToMa BOJIOpPOAa
7.2.3 BonnoBrie cBoiictBa wactuu. Bomusl ge bpoinsa. KopnyckymnsipHo-BoaHOBOM
nyanusM. Judpakuus 37eKTpoHOB Ha KPHCTAIUIAX
7.2.4 CHoOHTaHHOE M BBIHY)KJIEHHOE M3JTydeHHe. Y CTPOHCTBO M MPUHIIMT paboThI Jlazepa
7.25 TexHuueckne YCTPONCTBA: CHIEKTPAIBHBIA  aHAMM3  (CIIEKTPOCKOI),  Jiasep,
KBAHTOBEIA KOMITBIOTEP
7.2.6 [TpakTrueckue pabotsl. HabmoqeHre TMHEHYaToro CrieKTpa
7.3 ATOMHOE A1PO
7.3.1 MeTo/161 HaOJFOICHUS ¥ PETUCTPAITMH DJIEMEHTAPHBIX YacTHUI]
7.3.2 OtkpbiTHEe paguoakTUBHOCTH. OmbITEl Pe3epdopra mo ompeneneHnio cocTaBa

PaAOAKTUBHOI'O U3JTYYCHUS. CaoiicTBa am)(ba—, 66Ta-, raMma-u3J1yuCHUsI. Bnusinue
PaarOaKTUBHOCTH Ha XMBBIC OPIraHU3MbI




7.3.3 OTkpeITHE TIpOTOHA M HelTpoHa. Hykionnas wmozaens snapa ['eizenOepra —
MBanenko. 3apsia sapa. MaccoBoe uncio siipa. M3otonst

734 Anbda-pacmaj. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaz. ['aMMa-u3rydeHue.
3aKoH paIMoaKTHBHOTO pachaja

7.3.5 OHeprus CcBsI3U HYKJIOHOB B siipe. SAnepHble cunbl. JleekT Macchl sapa

7.3.6 SAnepHsle peakiuu. JleneHre U CHHTES SAep

7.3.7 SAnepusiit peakrop. TepmosinepHslit cuntes. [IpoOnemMsl U NEPCHEKTUBLI SAEPHON
SHEPreTUKU. DKOJIOTMYECKUE ACIEKThI SACPHOM SHEPreTUKU

7.3.8 OnemeHTapHble  4acTHibl.  OTKpbITHE  MO3UTpoHA.  DyHIaMeHTaIbHBIC
B3aUMOJIEUCTBHSI

7.3.9 Texnuueckue ycTpoiicTBa: 103UMETp, KaMmepa BuibcoHa, sepHBIN peakTop,
aTomHas bomba

7.3.10 [Ipaktiueckue  paboTsl. MccinenoBanue TpekoB  uyacTull (MO TOTOBBIM
¢ororpadusiM)

8 OJIEMEHTBI ACTPO®U3NKU

8.1 Bun 38é31H0r0 Heba. Co3Be3aus, ApKue 3BE3/b], INIAHETH], UX BUIUMOE JBIKCHUE

8.2 Comueunas cucteMa. [lmamersl 3emHOW rpynmbl. [lMaHETHI-THTaHTBI W WX
CIIyTHUKH, KapIINKOBEIE TuIaHeTHL. Maunbie Tera COTHEYHOM CHCTEMBI

8.3 Comnuie, potocdepa u armochepa. CoHeUHASs aAKTHBHOCTb

8.4 Wcrounuk saeprun CoHIA U 3BE3]

8.5 3BE3/1b1, X OCHOBHBIE XapPAaKTEPUCTHUKH: Macca, CBETUMOCT, PAANYC, TEMIIEpaTypa, UX
B3aMMOCBs3b. JluarpaMma «CIEKTpajbHBII KJIacC — CBETUMOCTBY. 3BE3IbI INIABHOM
MOCIICIOBATEIFHOCTH. 3aBHCHMOCTh «Macca — CBETUMOCTEY» [UIS 3BE3 IJIABHOU
MOCJIEA0BATENLHOCTH

8.6 Buytpennee crpoenue 3B&3a. CoBpeMEHHbIE NPEACTABICHHUA O MPOUCXOXKICHUU U
sposrroriy CoJIHIA U 3BE3]1. DTalbl )KU3HU 3BE3]T

8.7 Mueunsiii Ilyte — Hama [amaktuka. CoupansHas cTpykTypa [amakTukw,
pacnpeneneHue 3BE31, Trasa u mbuld. [lomokeHue wu jaBmwxeHue CoHIA
B [Nanakruke. [Tnockas u ceprueckas moacucTeMsl I aakTHKH

8.8 Tuns! ranaktuk. PaguoranakTuky U kBazapsl. YEpHbIE ABIPHI B AApax rajJlakTUK

8.9 Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa0O6ma. Pas0Oeranue ramakTuk.
Bozpact u paguyc Bcenennoii, Teopust bompmoro B3peiBa. Monenb «ropsaeit
Bcenennoity. PenukroBoe usityueHue

8.10 MacmrabHast cTpykrypa Bceenennoi. Meraranaktuka. Hepeménuple nmpoOieMsl
ACTPOHOMUH

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
®dwusuka, 10 xnace/ I'.5. Mskumes, b.b. Byxosues, H.H. Cotrckuii 6a30BbIii ypoBeHb, 9-¢
u3nanue nepepadborannoe, Mocksa «IIpocsemenue» 2022.
®dwusuka, 11 xnace/ I'.5. Mskumes, b.b. Byxosues, H.H. Cotckuii 6a30BbIii ypoBeHb, 9-¢
u3nanue nepepadborannoe, Mocksa «IIpocsemenue» 2022.

NHTepHeT pecypcesl

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJISA
®usuka, 10 knacce/ I'. 5. Makumes, b.b. byxosues, H.H. Cotckuii 6a30Bblil ypoBeHb, 9-¢
n3anue nepepadborannoe, Mocksa «lIpocBemenne» 2022.
®dusuka, 11 xnace/ I'.5l. Maxkumes, b.b. byxosues, H.H. Cotckuii 6a30Bblii ypoBeHb, 9-¢
n3anue nepepadborannoe, Mocksa «lIpocBemenne» 2022.
C6opuuxk 3anau o ¢puzuke 10-11 knace I'.51. Msikuies u np.




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
NHtepHeT pecypcesl

OBOPYJAOBAHHUE
Bupryanbnas nabopatopust

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA
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