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MNOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «®U3UKA»

PaGouas nmporpamma mo ¢u3uke Ha YpoBHE CpeHEro o0miero oopasoBanus (0a30BbI YPOBEHb U3yUEHUS MMPEAMETa) COCTABIICHA HA OCHOBE MOJOXEHUHN U
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTENbHOW IMPOrpamMMbl, IMpeICTaBIeHHBIX B DenepaqbHOM TOCYAApCTBEHHOM 00pa3oBaTeIbHOM
crannapre cpennero obmiero obpazoBanus (PI'OC COO), a taxxke ¢ yuérom QenepalibHON paboueii mporpammbl BocnuTanus W KoHIenmwu mpernogaBaHus
yuebHoro npenmMeta «Pusnka» B 00pa3zoBarenbHbIX opranusanusix Poccuiickoit deneparyu, peatns3yomux OCHOBHbIE 00111€00pa30BaTe/IbHbIE TPOT PAMMBI.

®u3rKa Kak Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPHUPObI, BHICTYIAs B KayecTBe yueOHOro MmpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBI BKJIAJ B CUCTEMY
3HaHUU 00 okpyxaroimeM mupe. HIKoabHBIA Kype (GU3HKH — CHUCTEMOOOPa3yIOIIUN ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOIbKY (hHU3HUECKUe
3aKOHBI JIS)KaT B OCHOBE IPOLIECCOB U SIBICHUH, M3y4aeMbIX XHMHEH, Ouonoruei, ¢usznyeckoil reorpadueid u actpoHomuei. lcrnonab3oBanue U akTHBHOE
MpUMeHEeHHe (PU3MYECKUX 3HAHUW OMpeseNsaeT XapakTep M pPa3BUTHE Pa3HOOOPAa3HBIX TEXHOJIOTUH B cepe IHEpreTukH, TPAHCIOPTa, OCBOCHHUS KOCMOCA,
MIOJTyYCHHSI HOBBIX MAaTEepPHAJIOB C 3aJaHHBIMH CBOWCTBAMH M Jp. V3ydeHne GU3MKHU BHOCUT OCHOBHOW BKJIaJ B (DOPMUpPOBAHHE €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa yJamuxcs, B pOpMUPOBaHUE YMEHUN MPUMEHSTh HAYYHBIH METOJ MO3HAHUS ITPH BHITOJIHEHHH UMH YU€OHBIX HCCIIEJOBAHUH.

B ocHOBY Kypca (pU3UKN CpeHel MIKOJIBI MOJIOKEH PSiI UACH, KOTOPhIE MOYKHO PACCMATPHBATh KaK MPHHIIUIIBI €T0 MOCTPOSHHS.

Hoea yenocmuocmu. B cOOTBETCTBUU C HEH KypC SBISETCS JOTHUECKH 3aBEPIIEHHBIM, OH COJCPKUT MaTepHall U3 BCEX Pa3/eNioB (DPM3HMKH, BKIIIOYALT KaK
BOIPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHOMN (DU3HKH.

Hoen cenmepanuzayuu. B cooTBeTCTBUM C HeW MaTepuan Kypca (usuku oObeAMHEH BOKpYr (usmueckux Teopuil. Bemymum B Kypce sBisieTcs
(dbopMHpOBaHKE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHIX MaT€pHH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. E€ peanuszanus npeanoyiaraeT UCHoIb30BaHUE T'YMaHUTAPHOTO MOTEHIHaANa (PU3NUECKOM HayKH, OCMBICIIEHUE CBSI3U PAa3BUTHUS
(GU3KKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKMMH, HPABCTBEHHBIMU U 3KOJIOTUYECKUMHU MPOOIeMaMH.

Hoea npuxnaonoit nanpagnennocmu. Kypc Gpusuku npennosaraet 3HaKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHUX U TEXHOJIOTMUECKHUX MPUIIOKEHHUM
M3YYEHHBIX TEOPUI U 3aKOHOB.

Hoesn rxonozuzayuu peanusyercs MOCPEACTBOM BBEACHUS 3JIEMEHTOB COAECPKaHMSI, MOCBAIIEHHBIX SKOJIOTHYECKUM IPpobiieMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBbI C pa3BUTHEM TEXHUKHU M TEXHOJIOTHUH, a Takke 00CYXICHHs TPOOIEM pallMOHAIbHOTO IPUPOA0NOIb30BAHUS M SKOJIOTHYECKOH 0€301MacHOCTH.

CrepKHEBBIMH DJIEMEHTaMHU Kypca (PU3MKH CpeaHEN LIKOJBI SBIISIOTCS (hu3nyeckre Teopuu (GopMHpOBAHUE MPEACTABICHUA O CTPYKTYpE MOCTPOEHUS
¢usnveckoil Teopuu, poiau (QpyHJAAMEHTAIbHBIX 3aKOHOB M NPHUHIMIIOB B COBPEMEHHBIX IMPEICTABICHUSIX O MPHUPOJE, I'PAHHUIAX MPUMEHUMOCTH TEOPUH, I
OIMCaHMs €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPOIIECCOB).

CHCTeMHO-JIEATETbHOCTHBIN MOIX0A B Kypce (U3MKM peanu3yeTrcs Mpexae BCero 3a CuyéT OpraHu3allui HSKCHEPUMEHTAIbHON JesTeIbHOCTH
oOyuatomuxcs. [{is 6a3o0Boro ypoBHs Kypca (PU3UKU — 3TO MCIIOIb30BAHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a0OpaTOPHBIX padoT,
KOTOpBIE B MpOrpamMme 00beIMHEHbI B OOIIMI CIIMCOK YYEHHYECKUX MPAKTUYECKUX padboT. BeieneHne B ykazaHHOM IepeuHe J1a00paTOpHbIX paboT, MPOBOIUMBIX
JUI KOHTPOJI U OLIEHKH, OCYIIECTBISIETCSl yYaCTHUKaMU 00pa30BaTEbHOIO MPOIecca UCXOJs U3 OCOOCHHOCTEH TeMaTHYeCKOro IJIaHUPOBAaHUS U OCHAILlEHUS
kaOunera Qusuku. Ilpu »TOoM oOecneunBaeTcs OBIaJeHUE OOYYAIOMIMMHCS YMEHHSIMH IMPOBOJIUTH KOCBEHHBIE H3MEPEHHS, HCCIIECJOBAHMS 3aBUCHUMOCTEH
($U3MYEeCKUX BETUYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEITI0KEHHBIX THIIOTE3.

Bonbioe BHUMaHKE yJeNsSeTcsl pelIeHUI0 PacYETHRIX UM KA4eCTBEHHBIX 3a7ad. [Ipu 3ToM Ui pacu€THBIX 3a7ay MPUOPUTETOM SIBISIOTCS 33/1a4M C SBHO
3aJJaHHOH (PU3NYECKOIl MOJIEIBIO, TO3BOJISAIOINE TPUMEHATh N3yUCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfelia Kypca, TaK U UHTETpUupys 3HaHUS U3



pasHbIX pa3zienoB. [ KaueCTBEHHBIX 3a/la4 HIPUOPUTETOM SBIIAIOTCS 3aJaHus Ha OOBSICHEHUE NMPOTEKaHMs (PU3NYECKUX SIBIICHUM U MPOLIECCOB B OKpY’Karolen
AKHU3HU, TpeOyromue BbIoopa (pu3nueckoi Mo sl CUTYallul IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanmsimu ®I'OC COO k marepHaabHO-TEXHHYECKOMY OO€CIeUeHHI0 y4eOHOro mpoiecca 0a30BbIH YpoBeHb Kypca (U3UKU B
CpeAHel IIKOJIe JTOJDKEH HM3y4yaTbCs B YCIIOBHSIX NPEAMETHOrO KabuHeTa (M3WKM WM B YCIOBUSAX WHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA. B xabuHere (U3MKU JOJDKHO OBITH HEOOXOoAMMoOe J1abopaTopHOe O0OPYAOBAaHUE JUISl BBHIOJHEHHS YKa3aHHBIX B MPOTPaMME YYEHHYECKHX
IPaKTUYECKUX padoT U JEMOHCTPALIMOHHOE 000PYy10BaHHE.

JleMoHCTpalMOHHOE 00O0pyAOBaHHE (QOPMHUPYETCSI B COOTBETCTBHUM C IPUHLIMIIOM MHUHUMAJIbHOW JOCTATOYHOCTH M OOECIEeYMBAaeT IOCTAHOBKY
NEPEeUYHCICHHBIX B IPOrpaMMe KJIFOUEBBIX IEMOHCTPALU I UCCIIE0BAaHMS U3Y4aeMbIX SIBIICHUH U IPOLIECCOB, IMIUPUUECKUX U (QYHIAMEHTAIbHBIX 3aKOHOB, UX
TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyJOBaHUE Ul YYEHHYECKHX MPAKTHUECKUX paboT (GopMUpyeTcs B BUAEC TEMATHUYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacuére
OHOTO KOMIUIEKTa Ha JABYX oOyuarommxcs. TeMaTndyeckue KOMIUICKTHI JIaOOpaTOpHOrO OOOpYJOBAaHUS JOJDKHBI OBITh TOCTPOCHBI HA KOMIUIEKCHOM
MCTIOJIH30BAaHUH aHAIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BHJIE IIM(PPOBHIX 1a00paTOpuii.

HEJIN U3YUYEHUSA YYEBHOTI'O ITIPEJIMETA «®U3UKA»

OCHOBHBIMU TISJISIMH U3YYCHHS (PU3UKU B 00IIIEeM 00pa30BaHUU SBIISIOTCS:

e (GopMHpOBaHME HMHTEpPECAa M CTPEMJICHHsS] OOYyYarOlMXCS K HAyYHOMY HW3YYEHUIO TPHUPOABI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTEMN;
pa3BUTHE NIPECTABICHUN O HAYYHOM METO/I€ TTO3HAHUS U OPMUPOBAHUE HCCIEA0BATENHCKOTO OTHOLIECHHS K OKPYKAIOIIUM SIBICHUSIM;
dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3y/bTara U3y-ueHUs] OCHOB CTPOCHHSI MaTEepHH U (YHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dbopMupoBaHUe YMEHUN OOBSACHATH SIBJICHHSI C UCIIOIBb30BaHNEM (U3NYECKUX 3HAHUI U HAYYHBIX JI0Ka3aTeIbCTB;

e (opmupoBaHue MpeACTaBICHUN O POIU PU3UKU I Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH.
JlocTmkeHne 3TUX 1eNie 00eCeYrnBaeTCsl PEIICHUEM CIISYIONINX 3aa4 B MPOIECCe N3YUCHHS Kypca (PU3UKU HAa YPOBHE CPEIHETO O0IIeTo 00pa30BaHus:

e MpuoOpeTeHrne CUCTEMbl 3HaHUN 00 OOHIMX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAaX, TEOPHUSAX, BKIIOUAs MEXaHHUKY, MOJEKYJISAPHYIO (DU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPODU3UKY;

e (opMupoBaHHE YMEHHH NPUMEHITHh TEOPETHUYECKUE 3HAHUS IS OOBsICHEHHs (PM3NYECKUX SBICHUNA B MPUPOJE U U MPUHATHUA MPAKTHUYECKUX
pelIeHNH B IOBCEIHEBHOM JKU3HH;

® OCBOEHHE CIOCOOOB PEIIEHUs PA3IMYHBIX 33/1a4 C SBHO 33JaHHON (U3NYECKOM MOJENbIO, 3a7a4, MOJPa3yMEBAOIINX CaMOCTOSATEIbHOE CO3/1aHne
(bU3UIECKON MOJIETH, aICKBAaTHON yCIIOBUSM 33/1a4H;

® [OHMMaHHE (PU3NYECKHX OCHOB U NPHUHIIMIIOB JEHCTBUS TEXHUUYECKUX YCTPOHCTB U TEXHOJIOTMYECKUX IMPOLECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

® OBJAJICHHE METOJaMU CAMOCTOSTEIbHOTO IUIAHWPOBAHUSA M MPOBENCHUS (PU3MUECKUX SKCIIEPHUMEHTOB, aHAINM3a U UHTEpIpeTanuy MHpopMaIuy,
OIpeEIICHUs JOCTOBEPHOCTH MOJIy4€HHOT'O PE3yJIbTAaTa;

® CO3/aHME YCIOBUH ISl Pa3BUTU YMEHUH ITPOEKTHO-UCCIIEI0BATENBCKOM, TBOPUECKOMN AEATEIBHOCTH.



MECTO YYEBHOI'O ITIPEJMETA «®U3UKA» B YYHEBHOM IIJIAHE

B coorBerctBun ¢ ®I'OC COO ¢usuka sBiasercs o00s3aTeIbHBIM IPEIMETOM Ha YpOBHE cpeaHero oomero oOpa3oBanus. [laHHas mporpamma
npeaycMaTpuBaeT u3ydeHue (u3Mkd Ha 0a3oBOM ypoBHE B 00bEMe 136 4 3a aBa roma oOydenus mo 249 B Hepemto B 10 u 11 xnaccax. B Temarndyeckom

ianupoBanuu Aas 10 u 11 kaccoB mpeanonararoTcs pe3epB BPEMEHHU, KOTOPBIM YUUTEIb MOKET HUCIIOJIB30BATH 110 CBOEMY YCMOTPEHHIO, U ITOBTOPUTEIBHO-
00001Iarore YpoKy.

COJIEP)KAHUE YYEBHOI'O IPEIMETA «®HU3UKA» (FA30BbII YPOBEHD)

10 KJIACC
Paznea 1. DU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

Ou3nka — Hayka o mpuponae. HayuHble METOIBI TO3HAHUS OKPYKAIOMIETO MUpa. Ponb sKCepuMeHTa M TEOpHHM B IPOLECCE TO3HAHUS MPHPOIBL.
DKcIepuMeHT B (hU3HKe.

MopenupoBanue (usnueckux sBiIeHUH M mpoueccoB. Hayunele rumotessl. dusnueckue 3akOHbl U TEOPUM. I'paHMIBI MPUMEHUMOCTH (PU3HYECKUX
3akoHOB. [IpuHIMI cOOTBETCTBUS.

Posib 1 MecToO (u3nKu B pOPMHUPOBAHUU COBPEMEHHON HayUYHOW KapTUHBI MUPA, B IPAKTUUECKON AEATEIbHOCTH JIIOJIEH.

Hemoncmpayuu

1. AnanoroBsie u UG POBbIE U3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIE TATUUKH.

PA3JIEJI 2. MEXAHUKA

Tema 1. Kunematuka

Mexannueckoe nBukeHue. OTHOCUTEIbHOCTh MEXAaHUYECKOTO IBHKeHUs. Cuctema oTcuéra. TpaekTopusi.

[Tepemenienue, cKOpoCTh (CpeaHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTb) M YCKOPEHHE MaTepHalIbHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KOOpIHHAT.
Crnosxenue nepeMeIeHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE UM paBHOYCKOpPEHHOE MpPSIMOJIMHEIHOE NBHXKeHue. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MepeMeIleHus
MaTepHUaIbHOW TOUKHU OT BPEMEHH.

CBoboaHoe masieHne. Y CKopeHue CBOOOTHOTO TIaICHMS.

KpuBonuHeliHoe nBrkeHne. [[BrKeHHE MaTepuaabHOM TOYKM IO OKPYXHOCTH C IOCTOSHHOW IO MOAYJIO CKOPOCTBIO. YTJOBas CKOPOCTb, JIMHEWHAs
ckopocTb. [lepron u yactora oOpamieHus. LleHTpocTpeMUTENBEHOE YCKOPEHUE.

TexHUYecKue yCTpONCTBA U MPAKTUYECKOE TPUMEHEHHE: CITUAOMETD, ABMKEHHUE CHAPS 0B, IIEMHbIE U peMEHHBIE TIEpeJayl.

Hemoncmpayuu

1. Monenb cucteMbl 0TCUETa, MIUTFOCTPALIUs KUHEMAaTHUYECKUX XapAKTEPUCTUK JIBUKEHUS.

2. IlpeoOpa3oBanue IBMXKEHUH C UCTIOIb30BAHUEM MTPOCTHIX MEXaHU3MOB.

3. ITaneHue Ten B BO3yXE U B pa3peKEHHOM IIPOCTPAHCTBE.



4. HabmroieHre ABMKEHUS Tela, OPOILIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

5. U3mepenne yckopeHus CBOOOHOTO MaICHHUS.

6. HanpaBneHnue ckopocTy MU JIBUKEHUU 110 OKPY>KHOCTH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul

1. 3y4yeHre HEpaBHOMEPHOIO ABMXKEHHUS C LIEJIbIO OIIPEIEICHHUSI MTHOBEHHOM CKOPOCTH.

2. UccnenoBanue COOTHOLIEHUS! MEXIY IYTSMH, INPONAECHHBIMH TEJIOM 3a IOCIEI0BATENIbHBIE PABHBIE IPOMEXYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBUKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

3. 3yuenue ABMXKEHUS MIAPUKA B BI3KOU KUIKOCTH.

4. N3yuyeHue IBUKEHUS Tella, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. JIlunamuka

[IpuHnun otHOocuTenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. MIHepuuanbHbple CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akon HeroToHa 17151 MaTepuaibHO TOUKU. Tpernii 3akoH HeloTOHA /17151 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

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

Tpenue. Bunel Tpenus (mokos, ckonbxeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs: CKOJIBKEHUS U cuiia TpeHus nokos. Koaddumuent
TpeHus. Cuiia CONpOTUBIICHUS NTPU ABUKEHUU TEJA B )KUJIKOCTU WJIH Tas3e.

[ToctynarensHOE U BpaliaTelbHOE ABMKEHHUE aOCONMIOTHO TBEPIOTO TeMa.

MoOMEHT cuiIbl OTHOCUTENBHO OCH BpaileHud. [1nedo cuibl. Y cnoBus paBHOBeCUs: TBEPAOTO Tea.

TexHu4eckue ycTpoicTBa U MPaKTUUECKOe MIPUMEHEHNE: TTOAIIUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITYTHHUKOB.

Hemoncmpayuu
. SIBnenune unepuu.
. CpaBHEHHE MacC B3aMMOICUCTBYIOIINX TEJ.
. Bropoii 3akoH HeroToHa.
. U3mepenue cu.
. CioxeHune cuil.
. 3aBUCHMOCTH CHJIBI YIPYTOCTH OT Ae(opMarum.
. HeBecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U NTaJCHUH.
. CpaBHEHUE CUJT TPEHUS TTOKOS, KAUCHUS U CKOJIbKEHUS.

O 00 1 N Ui B W N —

. YciioBus paBHOBeCHS TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nadbopamopnvie padbomot

1. U3yuenue nBukeHus Opycka Mo HaKJIOHHOW TIOCKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U PE3MHOBOM 00paslie, OT uxX AeopMaluu.
3. UccnenoBanue yclioBU paBHOBECUS TBEPIOTO TeJa, UMEIOLIEr0 OCh BPAIICHHUS.

Tema 3. 3aK0oHBI COXpPaHEeHHsSI B MeXaHHKeE



Hmnynbe MaTepuanbHON TOYKM (Tea), CUCTEMbl MaTe€pHalbHBIX TOYeK. VIMIyibC CHIIBI U M3MEHEHHE MMITyJbca Tesa. 3aKOH COXPAaHEHHsI MMITYJbCa.
PeakTuBHOE IBHKEHUE.

Pabora cuibl. MOLTHOCTH CHITBI.

Kunernueckas sneprust MatepuanbHoi Touku. Teopema 00 M3MEHEHUH KHHETUYECKON SHEPTUH.

[orennmaneHast sHeprus. [loTeHanbHas sHEprUs yrnpyro nehopMupoBaHHOM NpyxHuHbI. [loTeHanbHast SHEpTrys Tea BOIU3U MOBEPXHOCTH 3eMITH.

[loTrenunanpHple M HENOTEHUMANbHbIE CUbl. CBs3b pa0dOThl HEMOTEHUUAIbHBIX CHJI C M3MEHEHHMEM MEXAHWYECKOM 3HEPrMM CHCTEMbI Tell. 3aKOH
COXPAHEHHUS MEXAHUYECKOM JHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHHuecKkue yCTpoMCTBa U IPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONIEP, IPYKUHHBIA IUCTOJIET, JBUKCHHUE PAKET.

Hemoncmpayuu

1. 3aKoH coXpaHEHMs UMITYJIbCA.

2. PeakTuBHOE JBUKEHUE.

3. Ilepexo mOTEHLIMANBHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomul

1. U3yuyeHue abCOMIOTHO HEYIPYTOro yapa ¢ IOMOIIbIO IBYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB.

2. UccnenoBanue cBSA3U pabOThI CHIIBI C U3MEHEHUEM MEXaHWYECKOH SHEpruM Tesla Ha IPUMEpe PACTSHKEHUS! Pe3UHOBOIO JKI'YTa.

PA3JIEJI 3. MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMHUKA

Tema 1. OcHOBBI MOJIEKYJIAPHO-KHHETHYECKON TEOPHH

OcHOBHBIE OJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKONW TEOPUHU U UX OIBITHOE o0ocHOBaHue. bpoyHoBckoe nBuxkenue. Juddysusa. Xapakrep NBUKEHUS U
B3alMOJICHCTBUS YacTHI] BelecTBa. Mo/ieu CTpOeHUsI ra3oB, KUAKOCTEW U TBEPABIX T U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneill. Macca u
pa3mepsnl mosiekyi. KonnuectBo BemectBa. [locrosanas ABoraapo.

Tennosoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopenp naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETHUYECKOW TEOpUH HJIeaIbHOrO ra3za. AOCOIOTHas TeMIepaTypa Kak Mepa cpeaHei
KMHETUYECKOW HHEPruM TEIUIOBOTO JBMKeHHUs dacTul rasa. lllkama temmneparyp KenpBuHa. 'azoBbie 3akoHbl. YpaBHeHHe MenzaeneeBa—Kianelipona. 3akoH
JansToHa. M30mpoiiecchl B H1€aIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BenlecTBa. [ paduueckoe npencTaBieHle H30IPOLIECCOB: H30TepMa, H30X0pa, n300apa.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Hemoncmpayuu

1. OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOSHHUE BEIIECTBA, (POTOrpapuu MOJIEKYJ OPraHUYeCKUX COeTMHEHUH.

2. OnpIThl 10 AUPHY3UH KUIKOCTEN U Ta30B.

3. Mopenb OpOyHOBCKOTO JIBH)KCHHS.

4. Mopens onsita [ITepHa.

5. OnbIThI, 1OKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHS.

6. Mogenb, nIoCTpUpyoLIas IPUPOAY AaBJIEHUS I'a3a Ha CTEHKU COCYy/a.

7. OnBITHI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOIO ra3a, M30IpOLECCHI.



Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomul
1. Onpenenenrie Macchl BO3/IyXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPECHHI 00hEMa KOMHATEHI, TABJICHHS M TEMIIEPATyphl BO3/IyXa B HEM.
2. UccnenoBaHue 3aBUCMMOCTH MEX]y TapaMETPaMU COCTOSTHUS Pa3peXEHHOIO rasa.
Tema 2. OcHOBBI TEPMOAMHAMHMKH
TepmoauHaMudeckass cucreMa. BHYTpeHHsST SHEprusi TEpMOJMHAMHYECKOW CHUCTEMBI M CIOcoObl e€ m3MeHeHus. KoimuecTBO TenjoTel M padorta.
BuyTpeHnHs sHEpryus OAHOATOMHOIO UICAIBHOIO raza. Buabl Temonepenayu: TEIUIONPOBOIHOCTb, KOHBEKIIMS, U3JIIydeHHUE. Y IeJbHasl TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TemIoThl Ipy TeIIonepeaaye.
[Tonsatne 06 aguabarHoMm mpouecce. lepBelii 3akoH TepMoaMHaMUKHU. [IpuMeHeHue mepBOro 3akoHa TEPMOAMHAMMKHM K M3omponeccam. ['paduueckas
MHTepIpeTanus padoTsl rasa.
Bropoii 3akoH TepmoauHamuku. HeoOpatumMocTh npoLeccoB B MpUpoe.
TennoBbie MamuHbL. [I[pUHIMIEI 1eHCTBHUS TEIUIOBBIX MamuH. [IpeoOpazoBanus sHeprun B TermioBbix MammHax. KI1/] TeruoBoii mammnel. Hukn Kapuo u
ero KIIJI. Dxonornyeckue npoodaemMpl TEIIOIHEPTETHKY.
TexHUUECKHE YCTPOUCTBA U MIPAKTUYECKOE IIPUMEHEHHE: IBUTATENIb BHYTPEHHETO CrOPaHusi, OBITOBOW XOJIOAUIBHUK, KOHIUIIMOHED.
Hemoncmpayuu
1. VI3MeHeHue BHYTpEHHEN 3HEPruM Telsla MpHU COBEPIIEHUU paboThl: BBUIET NMPOOKU U3 OYTBHUIKH O] ACHCTBHEM CXKAaTOrO BO3JyXa, HarpeBaHue 3¢upa B
JaTYHHOH TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTpALNs).
2. I3MeHeHne BHYTpEHHEH sHepruu (TeMnepaTypsl) Tesa Ipu Tersonepeaaye.
3. OmbIT 110 aabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3YLIHBIM OTHUBOM).
4. Mopenu napoBoil TypOUHBI, IBUraTelIsl BHYTPEHHErO CTOPAaHUs, PEAKTUBHOTO JBUTATEIIS.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi
1. 3mepeHue yaenbHOl TemI0EMKOCTH.
Tema 3. ArperaTHble cocTosiHuA BenlecTBa. ®a3oBble Mepexoabl
[TapooOpa3oBanue u kKoHAeHcanus. Mcnapenue u kuneHue. AOGCONIOTHAS M OTHOCHTEIbHAs BIAKHOCTh Bo3/ayxa. HaceleHHbI map. YaenbHas Temiora
napooOpa3zoBaHMs. 3aBUCUMOCTh TEMIEPaTyphbl KUIIEHUS OT JaBJICHUS.
Tsépnoe teno. Kpucrannuueckue u amopdHbie Tena. AHM30TPONHs CBOMCTB KpucTayuioB. JKuakue kpuctamisl. CoBpeMeHHble MaTtepuaibl. [naBnenue u
KpUCTaTU3alus. Y AenabHas Temiora miasienus. Cyonumanus.
YpaBHeHUEe TeII0BOro OangaHca.
TexHuuyeckue ycTpOHCTBA M NMPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U MICUXPOMETP, KaJTOPUMETP, TEXHOJOTUH MOJIYYEHHs] COBPEMEHHBIX MaTepuajoB, B
TOM YHCJIE HAHOMAaTEpHaJIOB, U HAHOTEXHOJIOTHH.
Hemoncmpayuu
1. CBoiiCTBa HACBHIILIEHHBIX MTAPOB.
2. Kunenue npyu NOHWKEHHOM JIaBJICHUM.
3. CnocoObl U3MEpEHNs BIaXKHOCTH.
4. HabGmroneHue HarpeBaHus U TUIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.



5. JleMoHCTpalus KpUCTaIOB.

Yuenuueckuii sxkcnepumenm, nadbopamopuwvie padbomot

1. I3MepeHre OTHOCUTENBHON BIaKHOCTH BO3IyXa.

PA3JEJI 4. DJEKTPOAUHAMUKA

Tema 1. DnexkTpocTraTuka

OnexTpuzauus Ten. JNEKTpUUecKui 3apsan. JlBa BHIA 3EKTpUUYECKUX 3apsAAoB. IIpOBOIHUKM, NMANEKTPUKH U IOJYNPOBOJHUKH. 3aKOH COXPAaHEHMUS
3IEKTPUYECKOTO 3aps/a.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHbld 3l€KTpUUECKUN 3apsi. DieKkTpuueckoe mnojie. Hanpsok€HHOCTE aiiekTpudeckoro modd. [IpuHimn
CYNEPIIO3HULINU JIEKTPUYECKUX NTosIeH. JIMHuM HanpsHKEHHOCTH 3JIEKTPUYECKOTO TOJIA.

PaGora cun »snexrpoctatnueckoro mnoss. llorennuman. PasHocte mnoreHnuanoB. [IpoBOAHMKKM U JUANEKTPUKH B  AJIEKTPOCTATHUECKOM IIOJIE.
JluanekTpudeckas IpOHULAEMOCTb.

OnexrpoéMkocTh. KoHneHcaTop. DieKTpo€MKOCTh INIOCKOT0 KOHIEHCATOpa. DHEPIusl 3apsyKEHHOT0 KOHEHCaTopa.

TexHuuyeckue ycTpoWCTBa M INPAKTUYECKOE NPUMEHEHME: 3JIEKTPOCKOIl, 3JIEKTPOMETP, 3JIEKTPOCTATHUECKAasl 3allMTa, 3a3€MIIEHHUE 3JIEKTPONpUOOpOB,
KOH/JIEHCATOP, KOIMPOBAIBHBIN annapar, CTpyHHBINA IPUHTED.

Hemoncmpayuu

1. YerpoiicTBO U PUHIUIT AEHCTBUS 3JIEKTPOMETPA.

2. B3aumoaeicTBUE HAdIEKTPU30BAHHBIX TEI.

3. DIEKTPUUYECKOE MOJIE 3apKEHHBIX TEIl.

4. IIpoBOJHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

5. DneKkTpocTaTUyecKas 3alluTa.

6. JIUdIEKTPUKH B 3JIEKTPOCTATHUECKOM TIOJIE.

7. 3aBUCUMOCTb 3JIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa OT IUIOIA M IIACTHH, PACCTOSHUS MKy HUMHU U AU3JIEKTPUUYECKON MPOHUIIAEMOCTH .

8. DHeprus 3apsHKEHHOT0 KOHZIEHCATOopa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

1. I3MepeHue 21eKTPOEMKOCTH KOHJIEHCATOPa.

Tema 2. IlocTosIHHBIN 3JIeKTPUYECKU TOK. TokH B pa3jiM4YHBIX cpegax

DNEKTPUYECKUH TOK. Y CJIOBHS CYILIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mcrounnku toka. Cuna Toka. [1oCTOSHHBIHN TOK.

Hanpsoxenue. 3akon OMa 17151 ydacTka LEnu.

DNeKTpUUECcKOoe COMPOTUBIICHHE. Y AebHOE CONPOTUBIIEHKE BenlecTBa. [locnenoBarenbHoe, mapanieabHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabota anekTpuueckoro Toka. 3akoH Jxoymns—IJlenna. MomHOCTh JIEKTPUYECKOTO TOKA.

OJIC u BHyTpeHHEE CONMPOTUBIICHUE UCTOYHHUKA TOKA. 3aKkoH OMa JIJ1s TTOJTHOU (3aMKHYTOM ) dJIeKTprudeckoi rienu. KopoTkoe 3amMbIkaHueE.

DneKTpOHHas NPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCHUMOCTb COIIPOTUBIIEHHSI METAJIIOB OT TemrepaTypbl. CBEpXIPOBOAUMOCTbD.

DnexkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MomynpoBonuuku. CoOCTBEHHAs! M IPUMECHAs! IPOBOAUMOCTh OTYIPOBOIHUKOB. CBoiicTBa p—N-niepexoa. [1omyrnpoBoAHUKOBEIE TIPUOOPHI.



DJIEKTPUUYECKUI TOK B paCTBOPaX M paciiaBax JIEKTPOJIUTOB. DJICKTPOJIUTHUECKAS TUCCOLMAIIUS. DIEKTPOIIU3.

DJIEKTPUYECKUH TOK B razax. CaMoCTOSITENbHBIN U HECAMOCTOATENbHBIN pa3psaa. Monuus. [1nazma.

TexHUYECKHE YCTPOWCTBA M MPAKTUYECKOE IMPUMEHEHHE: aMIepMeTp, BOJIBTMETP, PEOCTaT, MCTOYHUKH TOKA, DIJICKTPOHATPEBATEIbHBIC MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIN JHOM, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0/, TaIbBAHUKA.

Jemoncmpayuu

1. I3mepeHue cuiibl TOKA U HAIPSKEHUS.

2. 3aBUCHMOCTb CONPOTUBJICHUS IWJINHAPUUYECKUX TPOBOJAHUKOB OT JIIMHBI, IIOMIAAH TONEPEYHOro CEYCHUs U MaTepuaa.

3. CMemnianHoe COeTUHEHNE POBOTHUKOB.

4. ITpsimoe nzmepenue IJC. KopoTkoe 3amMblkaHN€e TaIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHEr0 COMPOTHUBIICHUS.

5. 3aBHCUMOCTH COITPOTUBJICHHS METANIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTB 3JIEKTPOIUTOB.

7. UckpoBOii pa3psa U IPOBOAUMOCTb BO3yXa.

8. OHOCTOPOHHSISI TPOBOUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut

1. 3y4yeHue CMEIIaHHOTO COSMHEHHS PE3UCTOPOB.

2. Usmepenue D/IC ucTOYHMKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

3. HabmroneHue snexTponmsa.

MEXIIPEJIMETHBIE CBA3HU

Nzyuenue kypca usuku 6a30Boro ypoBHs B 10 Ki1acce OCYIIECTBIISIETCS ¢ YUETOM COJEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€H ¢ KypcaMU MaTE€MaTHKH,
OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Mestcnpeomemnsle NOHAMUA, C6A3AHHBIE C U3YUEHUEM MEMO0008 HAYYHO20 NO3HAHUA: SBIICHHWE, Hay4HBIH (akT, rumoresa, pu3Nveckas BEITHYMHA,
3aKOH, TEOpHsl, HAOIIOACHNE, SKCIIEPUMEHT, MOJICTUPOBAHIE, MOJIEIh, H3MEPEHHUE.

Mamemamuka: pelieHUE CUCTEMbl YpaBHEHHI; JMHEeHas ¢(yHKUuMs, napaboia, runepbonia, ux rpadukd U CBOWCTBA; TPUTOHOMETpUYECKHE (YHKIIUU:
CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC; OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO; BEKTOPHI U MX MPOEKIIMU Ha OCH KOOPAMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexanuyeckoe JBUKEHHE B JKUBOW mpupoze, aAuddysus, ocMoc, TEIIOOOMEH >KMBBIX OpPraHW3MOB (BUABI TEIUIONEpeaadH, TerIOBOE
paBHOBECHE), SJIEKTPUUECKUE SBJICHUS B )KUBOM MPUPOJIE.

Xumusn: TUCKPETHOE CTPOEHHE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEP/BIX TEIl, KHUIKOCTEH
Y Ta30B, YJIEKTPUIECKUE CBOMCTBA METALIOB, AIEKTPOIUTHYECKAS UCCOIMAIINS, TaTbBAHNKA.

T'eozpaghus: BaxxHOCTH BO3/TyXa, BETPBI, 0aAPOMETP, TEPMOMETD.

Texnonozusn: peoOpa3oBaHKe TBMKCHUH C MCIIOIB30BAHHUEM MEXaHU3MOB, YUET TPEHHUS B TEXHHKE, IMOAIIMITHUKH, UCIIOIIb30BaHUE 3aKOHA COXPAaHEHHS
UMITyJIbCA B TEXHUKE (pakera, BOAOMET U T.I.), JBUTATENb BHYTPEHHETO CTOpaHHUd, MapoBas TypOHHA, ObITOBOM XOJOIWIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUHU
MOJIyYeHUsI COBPEMEHHBIX MAaTEpUaloB, B TOM 4YHCIE HAHOMATE€pPHUalOB, W HAHOTEXHOJOTHH, 3JIEKTPOCTaTHYeCKas 3allluTa, 3a3eMIICHHE 3JIEKTPOINpHOOpOB,
KCEPOKC, CTPYHHBIN PUHTEP, JIEKTPOHATpEBATEIbHBIC TPHOOPHI, HIEKTPOOCBETHTEIbHbIE TPHOOPHI, TaTbBAHUKA.



11 KJIACC

PA3JIEJI 4. DJIEKTPOINHAMMKA

Tema 3. MarautHoe moJie. JJIeKTPOMATHUTHAS UHIAYKIMS

[TocTosiHHBIE MarHUTHI. B3auMoaeicTBrE OCTOSHHBIX MarHUTOB. MarautHoe noje. BekTop MarHUTHOM MHAYKUMM. [IpyHIMI Cynepno3uiuy MarHUTHBIX
nosiel. JIunum MarauTHOM MHAYKIMK. KapThHa TMHUN MarHUTHOM MHAYKIMH I10J1S IOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe Ioje NMPOBOAHMKA C TOKOM. KapTuHa JIMHMM MHIYKLIHMHA MarHUTHOTO IIOJIS JUIMHHOTO IIPSIMOrO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJ-HUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoneicTsie NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenua, e€ Moaynb U HarpaBiieHHe. J[BUKeHHE 3apsKeHHOM YacTHLIbI B OIHOPOIHOM MarHUTHOM nouie. Pabora cuisl Jlopenna.

SIBnenue anekTpoMarHuTHOM HHAYKIMH. [IoTOK BekTOopa MarHnTHOM HHAYKIMK. D/]C nHAYKIMH. 3aKOH IEKTpOMarHuTHOW nHaykuuu dapanes.

Buxpesoe anexrpuueckoe nose. 3/1C MHAYKINN B IPOBOJHUKE, JBUKYIIEMCS IOCTYATEIbHO B OJJHOPOIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

WNunyktuBHOCTD. SIBnenue camonHaykuuu. 31C caMOUHyKIUH.

DHeprus MarHUTHOT'O TOJISl KaTyLIKU C TOKOM.

DNEKTPOMAarHuTHOE I0JIE.

TexHuueckue ycTpocTBa M IPAKTUYECKOE INPUMEHEHME: IOCTOSHHBIE MAarHUTHI, JIEKTPOMAarHMTHI, 3JEKTPOJABUIATEb, YCKOPUTENIN 3JIEMEHTAPHBIX
YacTHUL, UHAYKLINOHHAS 11€Yb.

Hemoncmpayuu

1. OmbIT Dpcrena.

2. OTKJIOHEHHE AIIEKTPOHHOI'O ITyYKa MarHUTHBIM TOJIEM.

3. JIuHUM MHAYKIIUA MarHUTHOTO TOJIS.

4. BzaumojielicTBUE IBYX MPOBOJIHUKOB C TOKOM.

5. Cuna Amnepa.

6. JlelictBue cuiibl JIopeHIIa Ha MOHBI AIEKTPOJINTA.

7. SIBrieHHE DIIEKTPOMArHUTHON UHIYKIIUU.

8. [IpaBuno Jlenua.

9. 3aBucumocts 3/1C MHAYKIUK OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.

10. SIBneHne caMOWHTYKIIUH.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomut

1. N3yyeHne MarHuTHOTO NOJI KaTYyIIKH C TOKOM.

2. UccnenoBanue N€MCTBUS MOCTOSTHHOIO MarHMTa Ha PaMKy C TOKOM.

3. UccnenoBanue sABIE€HUS 3JIEKTPOMArHUTHON MHAYKLIUU.

Paznen 5. KOJIEBAHUSA 1 BOJTHbBI

Tema 1. MexaHu4ecKue H 3JIEKTPOMAarHUTHbIE KoJIeOaHUsI



KonebGarenbnas cuctema. CBoOOmHBIE MexaHWUeckue KojeOaHus. ['apMmonnueckue konebOanus. [lepuon, dacrora, amrmutyna u ¢aza KojaeOaHH.
[IpyxuHHBIA MaITHUK. MaTeMaTUYECKU MAasITHUK. Y paBHEHUE TApMOHUYECKUX KoeOanuii. [IpeBparieHue s3HEpruy Mpu rapMOHNYECKUX KOJICOaHUSX.
Konebarenbupiit kouTyp. CBOOOAHBIE 3IEKTPOMArHWTHBIE KOJeOAaHUS B HICATHLHOM KOJEOATeNTbHOM KOHTYpE. AHAIOTHUS MEXIY MEXaHHYECKHUMU M
3JIEKTPOMArHUTHBIMH KosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UICATHLHOM KoJie0aTeTbHOM KOHTYpE.
[IpencraBnenue o 3aTyxaromux KojaeOaHusIX. BeiHyX/1eHHbIE MeXaHHuecKue KoieOanus. Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHNUS.
[lepemennbiii Tok. CHHycOMAANbHBIM MEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIMTYAHOE M JEHCTBYIOIIEE 3HAYEHHE CHIIBI TOKAa U
HaIPSDKECHUS.
Tpancdopmarop. IlpousBoncTBo, mepenaya M HOTPEOJIEHUE SIIEKTPUUECKONW SHEPruH. ODKOJOTMYECKHE PHUCKH IpPU IMPOU3BOACTBE 3JIEKTPOIHEPIHU.
KynbTypa ncrosb30BaHus JIEKTPO3HEPTUH B ITIOBCEIHEBHOM JKHU3HM.
TexHUuecKue yCTpONCTBA U IPAKTUYECKOE IPUMEHEHHE: MIEKTPUYECKUI 3BOHOK, TEHEPATOp MEPEMEHHOTO TOKA, JIMHUY 3JIEKTpoIepe1ad.
Hemoncmpayuu
HccnenoBanue napameTpoB KojiedaTeNbHOM crucTeMbl (IPY>KUHHBIN WJIM MaTEMaTUYECKUN MasiTHUK).
. HaGmrotenme 3aTyxaroniux KoineOaHui.
. UccnenoBanme CBOWCTB BBIHYKACHHBIX KOJICOAHUIA.

1

2

3

4. HaGmroeHue pe3oHaHca.

5. CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusl.

6. OcunnorpaMmsl (3aBUCUMOCTH CHIIBI TOKA U HAMIPSDKEHUS! OT BPEMEHH) JUIsl 3JIEKTPOMArHUTHBIX KoJeOaHH.

7. Pe30HaHC Npy NOCIe10BaTENIEHOM COEANHEHUH PE3UCTOPA, KaTYIIKH MHIYKTUBHOCTH U KOHAEHCATOPA.

8. Mozenb TMHUM 3IEKTpoIepeayn.

Yuenuueckuii sxcnepumenm, nadopamopnusie pabomut

1. ViccnenoBanue 3aBUCUMOCTH NEPUOJIa MaJIbIX KoJleOaHUM Ipy3a Ha HUTH OT JIJIMHBI HUTH U MacChl Ipy3a.

2. VlccnenoBaHre TIEPEMEHHOTO TOKA B IIENH U3 MOCIIEIOBATEIBHO COSTMHEHHBIX KOHIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. MexaHu4ecKue H 3JICKTPOMATHUTHBIEC BOJTHBI

MexaHuueckrue BOJIHBI, ycinoBHs pacnpocTpaHeHus. Ilepumon. CkopocTe pacnpocTpaHeHuss M AjauHA BOJHBL llomepeuHble W TPOAOIBHBIE BOJIHBI.
WuTepdepenius u audpaxims MEXaHHIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTpOMAarHuTHbIE BOJIHBL. Y CJIOBUSI M3JIyUEHHUs JIEKTPOMArHUTHBIX BOJIH. B3aumuas opuenTanus BektopoB [JE, [IB, v B 31€KTpOMarHUTHON BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpa)KE€HUE, MPEIOMIICHNE, ospu3anus, tudpaxkuus, naTeppepernns. CKopocTh AIEKTPOMArHUTHBIX BOJIH.

[kana 3eKTpoMarHUTHBIX BOJH. [IpuMeHeHNe 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paAROCBA3U U TeNneBuaAeHUA. Paaronokarus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHnueckue ycTpoHCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI, yJIbTPa3ByKOBas JMAarHOCTUKA B TEXHMKE M MEIUIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Hemoncmpayuu



1. O6pazoBanue U pacnpocTpaHEHHE MONEPEYHBIX U MPOIOJILHBIX BOJIH.

2. KonebGuromieecst Te10 Kak HICTOYHUK 3BYKA.

3. Habnroienue oTpakeHus ¥ MPEIOMIICHNSI MEXaHMUECKUX BOJIH.

4. Habmonenue uaTepdepeHuny 1 U pakiiuid MEXaHHIECKUX BOJIH.

5. 3ByKOBOH pe30HaHC.

6. HabmroieHue cBsi3u TPOMKOCTH 3BYKA M BBICOTBI TOHA C aMIUIATYION M YaCTOTOU KOJeOaHUH.

7. UccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KE€HUE, MIPEIOMIICHUE, MOIspU3aus, Tudpakius, UHTeppepeHus.

Tema 3. OnrTuka

['eomeTpuyeckas ontuka. [IpsMonuHeiiHoe pacpocTpaHeHUE CBeTa B OAHOPOIHOM cpenie. JIydu cBeTa. ToueuHblid HICTOYHHK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300pa>keHul B IIIOCKOM 3epKalie.

[Ipenomnenne cBera. 3akoHBI IpesIOMIIEHNS cBeTa. AOCONMIOTHBIN MTOKa3aTenb npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. IlpenenbHblil yroa noaHoro
BHYTPEHHET0 OTPa’KEHUS.

JHucnepcus cseta. CiioxxHbIl cocTaB Oenoro ceera. LBer.

Cobuparomue u pacceuBarone JUH3bL. ToHKas nuH3a. POKYCHOE pAcCTOSHHE M ONTHYEeCKas CWiIa TOHKOW JHMH3BL. [locTpoeHue m3o0paxxeHHU B
COOMPAIOIINX U paccenBaromuX JuH3ax. Dopmyrna TOHKOM TUH3BI. Y BeIUUeHue, 1aBaeMoe TNH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKOMN ONTHUKH.

BonnoBas ontuka. UnTepdepenus ceera. KorepeHTHbIE HCTOUYHUKH. Y CIIOBUS HAOII0/IEHUSI MAKCHMYMOB M MUHUMYMOB B MHTEP(EPEHIIMOHHOM KapTHHE
OT /IBYX CUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpaxkmus cserta. udpaknuoHHas peméTka. YciioBue HAOMIOAEHUS TJIaBHBIX MaKCMMyMOB IIpH MaJ€HUUM MOHOXpPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuuyeckue ycTpoicTBa U MPAKTHUECKOe IPUMEHEHHUE: OUKH, Jyma, (oToannapar, MPOeKIIMOHHBIN anmnapar, MUKPOCKOII, TEIECKOIl, BOJIOKOHHAs! ONTHKA,
IU(ppaKLUOHHAs peIIETKa, MOJIIPOU.

Hemoncmpayuu

1. ITpsmonnHeitHOe pacipocTpaHeHHe, OTpaKeHHEe U pesioMiieHne cBeTa. OnTuyeckre mpuoopsl.

2.IlonHoe BHyTpeHHEE OTpaxkeHne. MoJienb CBETOBOAA.

3.HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

4. Mopenu MUKPOCKOIIa, TEJIECKOIa.

5.Habmonenne natepdepeHImm cBera.

6.Habmonenne qudpakuuu cBeTa.

7.Habmonenre qucnepcuu CBeTa.

8.ITomyueHue crekTpa ¢ IOMOIIBIO PU3MBI.

9.IlonmyyeHne cCreKTpa ¢ MOMOIIBIO AU(PPAKITUNOHHON PEIETKH.

10.HabmroneHue momsipu3anuy cBeTa.



Yuenuueckuii 3xcnepumenm, nadbopamopuvie padbomot

1. U3mepenue nokazaresis NpesioMIICHHS CTEKIIA.

2. UccnenoBanue cBONCTB N300paXKEHUM B JIMH3AX.

3. Habnronenue nucnepcuu cBeTa.

PA3JIEJ 6. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBbHOCTH

['panunbl MpUMEHUMOCTH KiaccuuecKoil mexaHuku. IlocTynaTel crenuanbHON TEOPUM OTHOCHUTENBHOCTH: MHBAPUAHTHOCTb MOJYJIS CKOPOCTH CBETa B
BAKyyMe€, IPUHLMUIT OTHOCUTEIBbHOCTH DUH-IITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH U COKpPALEHUE JJIUHBI.

OHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl ¢ PHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

PA3JIEJI 7. KBAHTOBAS ®U3UKA

Tema 1. J1eMeHTbI KBAHTOBOI ONTUKH

®otonsl. Popmyna [Inanka cBsi3u HEprun (HOTOHA € €r0 YaCTOTOH. DHEPrusl U UMIYJIbC (HOTOHA.

Otkpeitue u uccienoanrne (orodpdekra. Ompitel A. I'. CtoneroBa. 3akoHbl dorodddekra. YpaBHenue DiuHmTeitHa mis dotodrddekra. «KpacHas
rpanuma» ¢porodddekra.

JaBnenue cera. Onwitel [1. H. JIeOenena.

XUMHYECKOE IEMCTBUE CBETA.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: (POTOINEMEHT, (POTOAATUMK, COTHEUHAs OaTapesi, CBETOAHO.

Hemoncmpayuu

1. ®oTorPdekT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

2. UccnenoBanue 3aKkOHOB BHEUTHETO PoTOdPdeKTa.

3. Ceeroauon.

4. ConneuHas 6arapes.

Tema 2. CTtpoenue atoma

Monens atoma Tomcona. OnbiTel Pezepdopna nmo paccesuto [J-yactun. [Inmanerapnas monens aroma. Iloctynatsr bopa. M3znydenue u morjiorieHue
(OTOHOB pH Mepexo/ie aToMa € OJHOT0 YPOBHS dHEPruH Ha Apyroi. Bunel cnektpoB. CrieKTp ypoBHEH SHEpruu aToma BOA0POaaA.

BonnoBble cBolicTBa yactuul. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaan3M.

CrioHTaHHOE U BBIHYKJIEHHOE HU3ITyueHUE.

TexHUuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIH KOMIIBIOTED.

Hemoncmpayuu

1. Mogenb onbiTa Pezepdopaa.

2. OnpeneneHue AIUHBI BOJIHBI JIa3epa.

3. HaGmroieHe TMHEHYaThIX CIIEKTPOB U3TYUYEHUS.

4. Jlazep.



Yuenuueckuii 3xcnepumenm, nadbopamopuvie padbomot

1. HaGmronenne muHERYaToro CreKkTpa.

Tema 3. ATomMHOe€ sIAPO

DOKCHEpUMEHTBI, JTOKA3bIBAIOIINE CIIOXHOCTh CTpoeHus sjapa. OTkpeiTHe paauoakTuBHOCTH. OmnbiTel Pesepdopna mo ompeAeneHuIo cocTaBa
paanoakTUBHOTO M3MydeHus. CBolicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BivsHue paqnoakTHBHOCTH Ha >KUBBIE OPTaHU3MEI.

OtkpeiTHE IpoTOHA U HeWTpoHa. HykiionHast mozens siapa I'elisenoepra—ILlBanenxko. 3apsan sapa. MaccoBoe umuciio siipa. M30Tonsl.

Anbda-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. ['amMa-u3inydeHue. 3aKOH paJMOaKTUBHOTO pacmaja.

DHeprus CBA3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT Macchl sipa.

Snepuble peakuuu. [lenenue u cUHTE3 SAEP.

SAnepusiii peaktop. Tepmosnepusiii cuntes. [Ipo0GiaeMbl 1 MEPCHIEKTUBHI SIEPHON IHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTeTUKH.

DnemeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.

Mertoapl HaOMIOEHUS U PETUCTPAIIUHU DJIIEMEHTAPHBIX YaCTHII.

OyH1aMeHTaIbHBIE B3aUMOACHCTBUSA. EAMHCTBO (PM3NYECKOI KapTHHBI MHpa.

TexHUYECKHE YCTPOUCTBA U MPAKTUICCKOE TPUMEHEHHUE: JO3UMETP, Kamepa BuiibCoHa, sSiepHbIid peakTop, aroMHas 6omoa.

Hemoncmpayuu

1. C4€TUnK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxkcnepumenm, nabopamopnwvie padbomot

1. UccnenoBanue TpeKOB YacTHULL (110 TOTOBBIM (oTorpadusm).

PA3JEJ 8. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

Dranbl pa3BUTHs acTpoHOMUH. [IpUKIamHOe U MUPOBO33PEHYECKOE 3HAYECHUE ACTPOHOMHUH.

Bun 3Bé31H0r0 HeOa. Co3Be3us, ipKue 3BE3/IbI, INIAHETHI, HX BUAMMOE JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHas akTUBHOCTb. Mctounuk sHeprun ConHua M 3BE€37. 3BE3/blI, UX OCHOBHBIE XapaKTEPUCTHKHU. J(Marpamma «CIEKTpaJbHbIA KIACcC —
CBETUMOCTB». 3BE3/bl TJIABHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3/ IJIaBHOM IMOCIEN0BATENbHOCTU. BHyTpeHHee cTpoeHue
3BE€311. COBpEMEHHbIE TPEICTABIICHUS O TPOUCXOXKICHUH U 3BOTOUMH COJHIA U 3BE3/]. DTaIbl )KU3HU 3BE3].

Mineunsiii [1yTte — Hama ["anaktuka. [lonoxenue u npmxenue Connna B ['anaktuke. Tunsl ranaktuk. Panuoranaktuku u kBazapsl. UEpHbIE ABIPHI B siApPax
TaJIaKTHUK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa60:a. Pa3beranue ranaktuk. Teopus bonbiioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobieMbl acCTpOHOMUH.

Yuenuueckue naonrooenusn

1. HabmroneHuss HEBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHHEM KOMITBIOTEPHBIX MPUIIOKEHUN HJIsl ONpeAeNeHUs MOJOXKEHUS HeOeCHhIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31si CEeBEPHOIO MOMYIIApUs U SIPKUE 3BE3/BI.

2. Habmonenus B Teneckon Jlynsl, maneT, Miednoro Ilytu.



OBOBIIAIOHIEE IOBTOPEHUE

Ponb ¢u3nky u acTpOHOMUN B SKOHOMHUYECKOM, TEXHOJOTUYECKON, COIMAIBHON W ATHYECKOHN cdepax MesTeTbHOCTH YeJOBEKa; POJIb U MeCTO (U3UKH U
aCTPOHOMHHU B COBPEMEHHON HAaydyHOW KapTHHE MHUPA; poJib (U3UYECKON TEoprH B (OPMHUPOBAHUU IPEICTABICHHH O (U3NYECKOH KapTHHE MHpA, MECTO
¢u3nvecKkoil KapTHHBI MUpa B O0IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUI O IPUPOIE.

MEXKIIPEAMETHBIE CBsA3HU

Nzyuenune kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ yUETOM COAEPIKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Feorpaduu U TEXHOJIOTUH.

Mesxicnpeomemuvie nOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEmMO008 HAYYHO20 NO3HAHUA: SBJICHUE, Hay4dHbI (akT, rumoresa, ¢puznyeckas BEIMYUHA,
3aKOH, TEOpHsl, HAOIOACHNE, SKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHUN; TPUTOHOMETpUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC; OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO; BEKTOPBHl U MX MPOEKIMHM HA OCH KOOPIMHAT, CIOKEHHE BEKTOPOB; IPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKLMA; MPU3HAKU MOJ00US TPEYyrOJIbHUKOB,
onpeereHue TUIOMAAN TIOCKUX (GUryp nu oobéma Tel.

buonozua: snekrpuyeckue sBIEHUS B KUBOW NpUpoOJE, KojeOaTelNbHbIe IBUKEHUS B )KUBOW MPUPOJE, ONITUYECKUE SBJICHUS B XKUBOU NpUpPOJE, JeicTBHE
paauanuy Ha )KMBbIC OPTaHU3MBI.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJI, KpUCTAINTNYecKasi CTPYKTypa TBEPABIX T, MEXaHU3Mbl 00Pa30BaHUS KPUCTANIMYECKON PEIIETKU, CIEKTPaIbHbINA
aHaJIM3.

T'eozpaghus: marHUTHBIE TTONIIOCA 3eMITH, 3aJI€KU MAaTHUTHBIX Py, GOTOChEMKA 36MHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICCHHIA.

Texnonocua: NUHUM SIEKTPONEpEIad, T€HEpaTOp NEPEMEHHOTO TOKa, 3JEKTPOABUIaTeNlb, MHAYKLIMOHHAS I€4Yb, pajap, paiuoOnpUEMHUK, TEIEBU30P,
anTeHHa, Tenedon, CBY-neub, mpoeKIIMOHHBIN arapaT, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapest

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA VYYEBHOI'O IIPEJMETA «®U3UKA» HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHMUAI (0a30Bblii YpOBEHb)

OcBoenue yueOHoro npeamera «dusnkay Ha ypoBHE cpeaHero oo1ero oopazoBanus (0a30BbId YPOBEHb) TOJDKHO 00€CTIEUNBATH TOCTUKEHUE CIIEAYIOMINUX
JTUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

I'pasicoanckoe 6ocnumanue:
e CchOPMHUPOBAHHOCTD IPAKIAHCKON MO3HUITMH 00YUYaOIIETr0oCs KaKk aKkTHBHOTO U OTBETCTBEHHOTO UJIeHa POCCUHCKOTO OOIIECTBA;
® TPUHATHE TPATUIIUOHHBIX OOIIEUEITOBEUESCKIUX TYMAaHUCTUICCKUX U JIEMOKPATUUECKHUX IIEHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO ACSITEILHOCTh B WHTEpECax TpPakJaHCKOTO OOIIEeCTBA, y4acTBOBAaTh B CAMOYIPABICHUU B IIKOJE U JETCKO-
FOHOIIECKUX OpraHu3aIusX;
e yMEHHE B3aUMOJICHCTBOBATH C COIIMAIbHBIMU UHCTUTYTAaMHU B COOTBETCTBHH € UX (PYHKLIHSAMU U HA3HAUCHUEM;
® TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOM EATEIHHOCTH.



Ilampuomuueckoe éocnumanue:

¢ chopMHPOBAHHOCTH POCCUUCKON TPaKIAHCKON UICHTUYHOCTH, TATPUOTH3MA;

® [IEHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CUMBOJIAM; JOCTHXKEHUAM POCCUNUCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.
/lyxoeéno-upaecmeennoe éocnumanue:

¢ copMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHNUS;

® CIIOCOOHOCTH OLCHMUBATh CUTYyallUIO U IIPUHUMATHL OCO3HAHHBIC PCIICHH, OPUCHTHPYACh HA MOPAJIbHO-HPAaBCTBEHHBIC HOPMbI U LICHHOCTH, B TOM
YHUCJIC B ACATCIIbHOCTH y‘IéHOFO;

® 0CO3HaHHE JUYHOTO BKJIA/A B IIOCTPOCHUE YCTOHUNBOTO OYy/IyIIETO.
Icmemuueckoe gocnumanue:
® OSCTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOT'O TBOPUYECTBA, MPHUCYIIETO (PU3NUECKON HAyKe.
Tpyooeoe socnumanue:
e HHTEpeC K pas3auuHbIM cdepaM MNpopecCHOHATBHOU JIEeATENbHOCTH, B TOM YHWCJE CBSI3aHHBIM C (U3UKOM M TEXHUKOH, yMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIeii mpodeccruu u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;
® TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BaHUIO B 00JIACTH (PH3UKH HA TPOTSHKECHUN BCEH KU3HHU.
JKonozuueckoe eocnumanue:
¢ chopMHPOBAHHOCTDH HKOJIOTHUYECKOM KYIbTYPhl, OCO3HAHKE TTI00ATBFHOTO XapaKTepa 3KOJIOTUYECKUX MPoOIeM;
® [UIAHUPOBAHUE M OCYIIECTBICHUE ACHCTBHI B OKPYXKAIOIICH cpe/ie Ha OCHOBE 3HAHUS IIeJIel yCTOMUMBOTO Pa3BUTHUS YETIOBEUECTBA;
® pacuIMpEeHHE OMbITA AEATEIbHOCTH HKOJOTHUECKONW HAMPaBICHHOCTH Ha OCHOBE UMEIOIINXCSI 3HaHU 10 pu3HKe.
Ilennocmu nayunozo noznanus:
e c(hOPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UUECKON HAYKH;
® 0OCO3HaHHWE [EHHOCTH HAYYHOHW JESITeIbHOCTH, TOTOBHOCTh B IPOIECCe M3YyYeHHs] (DU3MKH OCYIIECTBIISATH TPOCKTHYIO M HCCIIEIOBATEIHCKYIO
NeSITeTbHOCTh HHANBHYaTbHO U B TPYIIIIE.
B nmpomecce mocTMKEHUS JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS MPOTPAMMBI CpeIHEro oO0mero oo0pa3oBaHus 10 (QuU3NKEe Yy 00y4aromuxcs
COBEPIIEHCTBYETCS AYMOIIMOHAIBHBIA WHTEIUIEKT, IPEATIONIATaloNIHi c(hOPMUPOBAHHOCTD:
® Ccamoco3nanus, BKIIOYAIOIIEro CHOCOOHOCTh IMOHMMAaTh CBOE OSMOIMOHAIBHOE COCTOSHHE, BHJETh HAlpaBJICHUS pPa3BUTHUS COOCTBEHHOM
HMOIMOHAIBHOM c(epbl, ObITh YBEpEHHBIM B ce0e;
® camope2ynuposans, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NMPHHUMATh OTBETCTBEHHOCTDH 32 CBOE IOBEICHHUE, CIIOCOOHOCTh aIalTHPOBATHCS K
HMOIMOHAIBHBIM U3MEHEHHSIM U MPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;
® gHYympeHHel MOomueayuu, BKIFOYAIONICH CTPEMIICHHE K JOCTIKEHHIO TIENTH U yCIeXy, ONTUMHI3M, HHUIIMATHBHOCTh, YMEHHUE JCHCTBOBATh, HCXOIS
U3 CBOMX BO3MOXKHOCTEH;
® Sunamuu, BKIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIIBHOE COCTOSIHUE IPYTHX, YUUTBHIBATh €T0 MPH OCYIIECTBIECHUH OOIIEHHs, CHOCOOHOCTh
K COYYBCTBUIO U CONEPEKUBAHUIO;

®  COYUANbHBIX HABLIKOG, BKIIOYAIONINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C JPYTUMH JIIOJBMH, 3a00TUTHCS, POSBIATH HHTEPEC U pa3pemaTh
KOH()JIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATbBI



YHuBepcaibHble MO3HABATEIbHbIE J1eiiCTBUS

ba3zoenie nocuueckue oeiicmeu:

CaMOCTOSATEIILHO (POPMYITHPOBAThH U aKTYaIH3UPOBATh MPOOIEMyY, paccMaTpHBaTh €€ BCECTOPOHHE;

OTIPENIEIIATh IENIU ICATEIIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU MX JTOCTUKCHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M IPOTHBOPEYHSI B PACCMATPUBACMBIX (DU3MUYECKHX SIBICHUSX;

pa3padaThIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAJIN3a UMCIOIIUXCSI MAaTePHAIbHBIX U HEMaTEPUAIBHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBHI B JICATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OLICHUBATh PUCKH ITOCIICACTBUMN IEATEIILHOCTH;
KOOPJMHUPOBATH U BBHIOJIHATH Pa0OTY B YCIOBUSAX PEAIbHOTO, BUPTYaIbHOTO H KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3zoevie uccneoosamensvckue oeiicmeun:

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MTOHATUSMHU B METOJAaMU (U3NIECKOI HAyKH;

BJIAJICTh HAaBBIKAMH y4eOHO-MCCIICOBATENLCKOM ¥ TIPOCKTHOW JEATENFHOCTH B 007acTh (DM3HMKH; CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pPEUICHHS 3a7a4 (U3NUECKOTO COAEpHKaHMs, IPUMEHEHHUIO PA3JINYHbIX METO0B TO3HAHMUS;

BJIAJI€Th BUJAMHU JIEATEIBHOCTH IO MOJYYEHUIO HOBOT'O 3HAHMsS, €ro MHTEPIPETALUU, IPeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX
CUTYallUsX, B TOM YHCJIE [IPU CO3/1aHUM YUE€OHBIX IPOEKTOB B 00J1aCTH (PU3MKH;

BBISIBJISITH [IPUYMHHO-CJIEICTBEHHbBIE CBA3M U aKTyaJU3UpOBaTh 3aJlady, BbIABUIATH TUIOTE3y €€ pEelIeHUs, HaXOAWTb apryMEHThI JUIs
JI0KAa3aTeNNbCTBA CBOMX YTBEPKACHUM, 3aJaBaTh MapaMEeTPbl U KPUTEPUU PELLICHUS;

AQHAIN3UPOBATh TOJYYEHHBIE B XOJE PELICHMs 3a/laydl pe3yNbTaTbl, KPUTUYECKH OLIEHMBATH UX JTOCTOBEPHOCTH, IIPOTHO3MPOBATh U3MEHEHHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN IEATEILHOCTH, B TOM YHUCJIE IPU U3YUYCHUH (DUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

YMETb MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00acTh KHU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIC HJEW, NpeAsaraTh OPUTMHAIbHBIE MOIXOAbl M PELICHUs; CTaBUTh NMPOOJEMbl M 3a/auyd, JOMYCKAIOIIUE abTepHATHBHbIC
peleHusl.

Paboma c ungpopmayueri:

BJIAACTh HABBIKaAMHU ITOJTYYCHUSA I/IH(i)OpMaHI/II/I (1)I/I3I/IV-IGCKOFO COJACpKaHNA U3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOATCIIBHO OCYHICCTBJIATH IOWCK,
aHaJIN3, CUCTEMATH3ALMI0 U UHTEPIPETAUI0 HHPOPMAIIUU Pa3InYHbIX BUJIOB U (OPM MPEIACTABICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

UCIIONIb30BaTh CpelCcTBa HH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTMA B PEHICHHH KOTHUTUBHBIX, KOMMYHUKATUBHBIX H
OpPTaHM3AI[MOHHBIX 33a7a4 C COONIOJICHHEM TpeOOBaHWI SPrOHOMHUKH, TEXHHUKH O€30MacHOCTH, TUTHEHBI, PECypcocOEpeXeHHs, MPABOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJEpKaHHUs B pa3IM4yHBIX (opmarax ¢ y4yéToM HazHaueHUs WH(POpMAIMK U IIEJCBOW ayIUTOPHH, BBHIOMpas
ONTUMAITEHYIO (HOPMY MIPEIICTABICHHS U BU3YaTH3AIIHH. .



YHuBepcaibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS

Obwenue:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallMid U CMATYATh KOH(IUKTEHI;
pa3BEPHYTO U JIOTUYHO M3J1araTh CBOXO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

Coemecmnuas oeameibHOCHY .

MOHUMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHON paboTHI;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JEHCTBUI C yUETOM OOIIMX HHTEPECOB M BOZMOKHOCTEH KaXKJJ0T0 JICHA KOJIJICKTHBA;

IIPUHUMATH LA COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUMHUPOBATh IEUCTBUSA IO €€ NOCTHIKEHHUIO: COCTAaBJIAThH IUIAH JICHCTBHUH,
pacrpenesaTh pojid ¢ yuéTOM MHEHUH Y4aCTHUKOB, 0OCYX/1aTh pe3yJbTaTbl COBMECTHOM paldoThI;

OLICHMBATh KAU€CTBO CBOET0 BKJIAJA U KAXKJOI0 yYaCTHUKA KOMaH/Ibl B OOIIMH pe3ybTaT 110 pa3pad0TaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEH C ITO3UIIMY HOBU3HBI, OPUTHHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITh TIO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B PA3IIMUHBIX CUTYAIUSIX, TIPOSIBIIATH TBOPUYECTBO  BOOOPAKEHUE, OBITh MHUIIUATHBHBIM.

YHHBepcaﬂmee PEryJasiTUBHBIC aelcTBUA

Camoopzauusauu}l:

CaMOCTOSITEJIbHO OCYILIECTBIIATh I03HABATENbHYIO JEATEIbHOCTh B 00JAaCTH (U3UKUM U ACTPOHOMHUH, BBIABIATH IPOOJEMBI, CTaBUTh U
(dbopMynHupoBaTh COOCTBEHHBIE 331a4H;

CaMOCTOSITENIbHO COCTABIIATh IJIaH PEIICHUs PACUETHBIX U KAUE€CTBEHHBIX 3a/1a4, IUIaH BBIMOJIHEHUS IPAKTUUECKON pabOThl ¢ YIETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacUpsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATIOYTEHUH;

JIeJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (YOPMUPOBAHUIO U IPOSBICHUIO APYAMLIMHU B 00JAaCTH (PU3UKH, TOCTOSIHHO HMOBBIIIATH CBOM OOpa30BAaTEIbHBIM M KYJIbTYpPHBIH
YPOBEHB.

Camoxkonmpony:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B I€ATEIHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJIeTh HaBBIKAMH I103HABaTEJIbHOM pe(IeKCHM KaK OCO3HAHUS COBEPILAEMBIX JEHCTBUH M MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBAHMI; UCIIOJIBb30BaTh MPUEMBI pe(IIEKCUU ISl OLIEHKH CUTYallMH, BEIOOpa BEPHOT'O PEIICHUS;

YMETh OLIECHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHMS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U ApTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIBTATOB JEATEIBHOCTH.

Ilpunamue ceéa u opyaux:

MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U JOCTOMHCTBA,
MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIM3€ PE3YJIbTaTOB AEATEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKHU.



INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

B npouiecce u3yuenus kypca ¢pusuku 6a3oBoro yposHs B 10 kiacce yueHUK HAydUTCS:

JEMOHCTPUPOBATh HA MPHUMEpax pojb U MecTo (U3UKH B (OPMUPOBAHMU COBPEMEHHON HAyYHOW KapTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOMU
TEXHUKH U TEXHOJIOTHM, B IIPAKTUYECKOM IEATEIbHOCTH JIIOCH;

YUUTBIBATh I'PAHUILIbI IPUMEHEHUS U3YYEHHBIX (PU3MYECKUX MOJIeNIel: MaTepualibHas TOUKa, HHEepIHalbHas cucTeMa oTcuéra, abCOIOTHO TBEPIOE
TEJI0, UACaIbHbIN ra3; MOJAEIN CTPOEHUS ra30B, KUIKOCTEH U TBEPIBIX TEJ, TOUSUHBIN SJEKTPUUECKUNA 3apsi/l IPU pelleHu: (pUu3nyecKux 3aaay;
pacrio3HaBath (puznyeckue sABICHHS (IIPOIECChl) U OOBICHATH UX HA OCHOBE 3aKOHOB MEXAHMKH, MOJIEKYISPHO-KHHETUYECKONH TEOPUU CTPOCHUS
BELIECTBA U DJJIEKTPOAUMHAMHMKHU: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE NPSAMOJIMHEMHOE JBUKEHHE, CBOOOJHOE MaJEHHE TeJl, JBHUKEHHE II0
OKPY)KHOCTH, UHEpLUs, B3auMoJieiicTBue Tei; Juddy3us, OpOyHOBCKOE ABHKEHHE, CTPOSHHUE KUIKOCTEH U TBEPABIX Tell, U3BMEHEHHE 00bEMa Tell
IIpU HarpeBaHUM (OXJIAXKAECHWM), TEIUIOBOE PABHOBECHE, UCIIAPEHME, KOHJIEHCAIIMs, IUIaBJIEHUE, KPUCTAJUIM3ALMs, KUIIEHUE, BIa)KHOCTh BO3/yXa,
NIOBBILICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEKIY MapaMEeTpPaMU COCTOSIHUS I'a3a B M30IIPOLIECCaX; MIEKTPU3alus
T€Jl, B3aUMOJEHCTBHE 3aps/I0B, AIEKTPUIECKas IPOBOJAUMOCTD, TEIJIOBOE, CBETOBOE, XUMHYECKOE, MArHUTHOE IEUCTBUS TOKA,;

OIKCBIBATh MEXAHUYECKOE JIBUKEHUE, MCIIONb3Ys (PU3NUYECKUE BEIMYMHBI: KOOpAMHATA, MyTh, EpeMELICHUEe, CKOPOCTh, YCKOpEHHEe, Macca Telna,
CWJla, MMIyJbC Tejla, KUHETHYecKas SHeprus, MOTeHLUalbHas 3HEPrus, MexaHudeckas paboTa, MEXaHWYeCKas MOIIHOCTb; NPH OMHCAHUU
NPaBUIBHO TPAKTOBATh (PM3UYECKUN CMBICI HCIIOJIB3YEMbIX BEJIHUMH, UX 0003HAUYCHUS M €MHUIBI, HAXOIUTH (POPMYJIIBI, CBS3BIBAIOIINE JTAHHYIO
(u3uUEeCKyI0 BEIMUMHY C IPYTHMH BEJIHYMHAMHY,;

ONMCHIBATh U3yYEHHBIE TEIVIOBBIE CBOMCTBA TEN U TEIUIOBBIE SIBJICHUS, UCIONb3Ys (U3NUYECKUE BEJIUYUHBL: JaBIECHUE Ta3a, TeMIepaTypa, CPeIaHss
KMHETUYECKasi SJHEPrUsl Xa0TUYECKOTO JABUKEHUS MOJIEKYJl, CPEAHEKBAIPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSIS SHEPI U,
paborta rasa, K03 QHUIHUEHT MOJIE3HOTO IeHCTBHS TEIJIOBOIO ABUraTeIsl; IPU ONMUCAHUU IPABUIIBHO TPAKTOBATh PU3UUECKUI CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, UX 0003HAYEHUS U €AMHUILIBI, HAXOIUTh (POPMYJIbL, CBA3BIBAIOIINE IAHHYIO (U3NYECKYIO BEJIMYUHY C IPYTUMU BEIMUUHAM;

OIUCHIBATh U3YyYEHHBIE JIEKTPUUYECKHE CBOICTBA BEIIECTBA, 3JIEKTPUUYECKHE SBICHUS (IPOLECCH) M IEKTPUUYECKYI0 MPOBOJUMOCTD PA3IHMUHBIX
cpell, UCIOJB3YS (PU3NUECKHE BEIIMYMHBL: JEKTPUUECKUN 3apsi]l, AEKTPUUIECKOE 10JIe, HAPSHKEHHOCTh MOJIs, MOTEHIINAJ, pa3HOCTh TOTEHIINAJIOB,
CHJIa TOKa, AJIEKTPUUYECKOe HalpsbKeHHe, dJeKTpuieckoe conportusnenue, 3J1C, pabora Toka; IpHU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUIMA
CMBICJT MCHOJIb3YEMBbIX BEJIWYUH, UX 0003HAUEHMsI M €IMHUIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUYUHY C JPYTHMMHU
BEIIMYMHAMU;

aHAIM3UPOBAThH (PHU3HUECKUE MPOLIECCHl U SBIEHUS, UCHIONB3Ys (PHU3MUECKHE 3aKOHBI M MPUHIUIBL: 3aKOH BceMupHoro tarorenus, I, 11 u 11l 3akonsb
HproTOHa, 3aKOH COXpaHEHHs MEXAHMYECKOW SHEpPruH, 3aKOH COXPAHEHMS HUMITYJIbCA, MPUHLHWI CYNEPHO3ULUN CHJI, IPHUHIMUI PABHONIPABUS
MHEPLUUAIBbHBIX CUCTEM OTCUYETA; MOJIEKYJIIPHO-KMHETHUUYECKYI0O TEOPHUIO CTPOEHHUs BEILECTBA, I'a30BBIE 3aKOHBI, CBSA3b CPEAHEH KUHETUYECKOU
SHEPruM TEIUIOBOTO JBHKEHHUS MOJIEKYJ] € aOCOJIIOTHON TeMmeparypoil, mepBbl 3aKOH TEPMOJAMHAMHKH; 3aKOH COXPAHEHUsS AJIEKTPUUYECKOIO
3apsiaa, 3akoH Kynona, 3akoH OMma, 3aKOHBI I1OCJIE0OBATEIBHOTO U MAapaJUIENbHOIO COEAUHEHNS IPOBOAHUKOB, 3aKoH J[xoyna—IJleHna; npu sTom
pa3ianyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MATEMaTUUECKOE BbIpaKEHUE U YCIOBUS (TPaHUILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIUIIBI JIEMCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB; pa3IuyaTh YCIOBHS MX 0€30IaCHOTO MCIOJIb30BAHUS B
MMOBCEAHEBHOM XU3HU;



BBITIOJTHATH YKCIIEPUMEHTBI 110 UCCIICIOBAHUIO (PU3UYECKUX SIBJICHUN U MIPOIIECCOB C MCIIOJIB30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHUIL: TIPU STOM
dbopMynupoBarh npodieMy/3amady W THIOTE3y y4eOHOrO SKCIEPUMEHTA; COOMpAaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYIOBAHUS; MPOBOIHUTH
OIBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIC M3MEpPEHUs (DM3MUECKUX BEIIMYWH; IIPH STOM BBIOMPATH ONTHMAIBHBIA CIIOCOO U3MEPEHHS M HCIIOIh30BATh
U3BECTHBIC METO/IbI OIICHKU TIOTPEIIHOCTEH H3MEPCHHIA;

UCCIICIOBATh 3aBUCUMOCTH MEXIy (DU3MYECKHMMH BEITUYMHAMU C UCTIOJIB30BAHUEM MPSMBIX U3MEPEHHI: MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUPOBATh PE3YNBTATHI TOJYYCHHOW 3aBUCHUMOCTH (DM3MYECKHX BEJIMYMH B BUJAC TAONHII W TpaduKOB, AENaTh BBIBOABI IO pe3yabTaTaMm
UCCIICIOBAHMS,

coOmoiaTh mpaBuia 0E30MacHOTO TpyHda MPH MPOBEACHUU HCCIEAOBAHMM B pamMKax y4eOHOIO 3KCIEPHUMEHTa, Yy4eOHO-HCCIIE0BATENLCKON U
MPOEKTHOM JIEATEIHHOCTH C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYIOBAHNUS;

pemarh pacy€THbIC 3a/la4M C SBHO 3aJlaHHON (PM3UYECKON MOJENbI0, UCIOJb3ys (DU3MUYECKHE 3aKOHBI U MPUHIIUITBI; HA OCHOBE aHAIM3a YCIIOBHSI
3a7auu BbIOUPATh (HPU3HYECKYIO MOJICNb, BBIACIATh (PU3UUYCCKUE BEIMYUHBI U (HOPMYJIbI, HEOOXOMUMBIC Ui €€ PElIeHHs], IPOBOJIUTh PACUETHI U
OIICHUBATh PEATLHOCTh IMOJIYICHHOTO 3HAYCHHSI (PHU3UIECKON BEITHMYNHBI,

pemiath Ka4yeCTBEHHBIC 3aJlaud: BBICTPAWUBATh JIOTMYECKH HEMPOTUBOPEYMBYIO IIENOYKY PACCYXJICHUH C ONOpPOM Ha H3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU M (PU3HUYECKUE SBIICHUS;

UCIIOJIb30BATh MPHU PEIICHUN YYeOHBIX 3a7a4 COBPEMCHHBIC HH(OPMAIIMOHHBIC TEXHOJIOTHH JIJISl MIOMCKA, CTPYKTYPHPOBAHUS, UHTCPIIPETAIUNA H
MIPEJICTABJICHUS YICOHOM M HAyYHO-TIONMYJISIPHON WH(OPMAIIUH, TIOTYYCHHON U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUECKH aHAITM3UPOBATH TIOTy4aeMyHO
uHpopmaruio;

MPUBOJIUTH TIPUMEPHI BKIIAJa POCCHUICKUX U 3apyOeKHBIX YUYECHBIX-(DH3UKOB B pa3BUTHE HAYKH, OOBSCHEHUE MPOIECCOB OKPYXKAIOIIETO MHUPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (M3MKE B MOBCEAHEBHOW JXKU3HU JUIs obOecredeHus Oe30macHOCTH MpH oOpalleHuu ¢ MpudopamMu u
TEXHHYECKUMHU YCTPOUCTBAMH, JJISI COXPAHCHHUS 3I0POBbS U COOJTFOICHUS HOPM DKOJIOTHYECKOTO IMOBECHHS B OKPYKAIOIIEH cpejie;

paboTaTh B TpYIIE C BHIIOTHEHUEM Pa3UYHBIX COIMAIBHBIX POJieH, MIIaHUPOBaTh PabOTy TPYMIbI, PAlMOHAIBHO PACIpenesTh 00S3aHHOCTH U
IUTAHUPOBATh JIEATENbHOCTh B HECTAHJAPTHBIX CHUTYyalMsIX, aJCKBAaTHO OIEHUBATh BKJIQJ KaXKIOTO W3 YYAaCTHUKOB TPYIIBI B pEUICHHE
paccMatpuBaeMou poOIEMBI.

11 KJIACC

B npouiecce u3yuenus kypca ¢pusznku 6a3oBoro ypoBHs B 11 kiacce yueHUK HayduTCS:

JEMOHCTPHPOBATh Ha MPUMEPAX POIb U MecTO (U3MKU B (HOPMHUPOBAHHH COBPEMEHHON HAy4yHOW KapTHHBI MHpA, B PAa3BUTUU COBPEMEHHOMN
TEXHHUKHU ¥ TEXHOJOTHH, B TPAKTUIECKON ACSITENFHOCTHU JIOACH, IIEJIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTHHBI MUPA;

VUUTHIBATh TPAHUIBI IPUMEHEHHUS M3yYSHHBIX (PH3UYECKUX MOJIENIeH: TOYCUHBIH JJIEKTPUUCCKHI 3apsj, JIyd CBETa, TOUCUHBIH UCTOYHHK CBETA,
sJIEpHAs. MOJICTTh aTOMa, HYKJIOHHAsI MOJIeNThb aTOMHOTO S/Ipa TIPH PEIIeHUN PU3NISCKUX 3a]1aY,

pacro3HaBaTh (QU3NYECKUe SBICHUS (IIPOLIECCHI) U OOBSACHATH UX Ha OCHOBE 3aKOHOB AJIEKTPOAMHAMUKHN M KBAaHTOBOW (DU3MKHU: B3aMMOJCHCTBHE
MarHuTOB, JJIEKTPOMArHWTHAs WMHIYKIHS, ACWCTBHME MAarHUTHOTO TIONS HA TMPOBOJHUK C TOKOM M JBIDKYIIMHCS 3apsll, SJIEKTPOMArHUTHBIC
KOJICOAHUSI M BOJIHBI, TIPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPAXKEHHUE, TMpeoMIIeHHe, HHTepdepeHIus, qudpakius 1 MoIspu3anus CBeTa,
mucnepcus cBeta; (porodnexrpuueckuil dPdext (porodrddexT), cBeToBoe naBlIeHHE, BOZHUKHOBEHHE JIMHEHYATOTO CIIEKTpa aroMa BOJOPOJa,
€CTECTBEHHAS U MICKYCCTBEHHAsI PaJIIOAKTUBHOCTH;



ONUCHIBaTh M3YUYEHHBIE CBOICTBA BellleCcTBa (DJIEKTPUUECKHE, MAarHUTHBIC, ONTUYECKUE U DJIEKTPOMArHUTHBIC SIBJICHUSI (IIPOLIECCHI), UCTIOIb3YS
dbuznYeCcCKre BETMYMHBL: dJEKTPUUCCKUA 3apsil, CHIIa TOKa, SJICKTPUUECKOE HAMPSKEHUE, SICKTPUUECKOE COMPOTHBIICHUE, PA3HOCTh MOTCHIIUAIIOB,
O/1C, paboTa ToKa, MHAYKIMS MAarHUTHOTO MOJIsL, cuila Ammepa, cuia JIopeHia, HHIyKTUBHOCTh KAaTYIIKH, SHEPTUs SIEKTPUYECKOr0 U MarHUTHOTO
MoJIeH, IePHO] U YacToTa KojeOaHui B KOJeOaTeIbHOM KOHTYpE, 3apsij U CHjla TOKa B MPOIECCEe TapPMOHUYCCKUX IJIEKTPOMArHUTHBIX KOJICOaHHIA,
boKycHOE pacCTOSHHE M ONTHYECKas Cuia JMH3bI, MPU ONUCAHUM IPABWIBHO TPAKTOBaTh (PU3UUECKHI CMBICT HCIONb3YEMbIX BEIMYUH, HUX
0003HaYCHHUSI U €IMHHMIIBI; YKA3bIBATh (DOPMYITBI, CBS3BIBAIOIIUE NAaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU BEIIMYUHAMU;

ONKCHIBATh U3YUYCHHbIC KBAHTOBBIC SIBJICHUS U MPOIIECCHI, UCTOIb3Ys (PU3HMUECKHUE BEIIMYUHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, UIMHA BOJHBI U
4acTOTa CBETa, JHEPrusi W UMITYJIbC (OTOHA, TEPHOJ TOJypaclaja, dHEPrHsl CBSI3M aTOMHBIX SJIep; NPH ONMUCAHWHM TMPABUIBLHO TPAKTOBAThH
buznyecKuit CMBICI UCIIOJIb3YyEMbIX BEJIMYMH, UX 0003HAYCHHSI U €MHUIIbI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UUYECKYIO BEIUYUHY C
JIPYTUMH BETUYMHAMU, BEIUUCIISITH 3HAUCHNUE (PU3HUYECKON BETUIMHBL;

AHAIM3UPOBATh (PU3NUYECKUE MPOILIECCHl U SBICHUS, MCIONb3Yd (DU3MUECKHE 3aKOHBI U MPHUHIIMIBI: 3aKOH 3JEKTPOMArHUTHON HMHIYKIMH, 3aKOH
IPSIMOJIMHEHHOTO PacIpOCTpaHEHUsl CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPETOMIICHHs CBETa; ypaBHEHHe DWHINTeHHa ans Gorodddexra,
3aKOH COXpPaHEHUS! DHEPrHM, 3aKOH COXPAHEHHUS MMIIYJIbCa, 3aKOH COXPAaHEHHUsS AJIEKTPUYECKOro 3apsjia, 3aKOH COXPaHEHMsI MAacCOBOIO 4ucia,
noctynatel bopa, 3aK0H paAHMOaKTUBHOTO paclaja; Mpy 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €ro MaTeMaTHMYECKOE BBIPAXKEHUE U
yCIIOBUS (TPaHMIIBI, 00JIACTH) MPUMEHUMOCTH;

OTIpEeIeIIATh HAIIPABIEHUE BEKTOPA MHAYKIIMA MAarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM, CUITBI AMIiepa U cuiibl JIopeHna;

CTPOUTH U OMHUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30H;

BBITMIOJHATH YKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3UYECKUX SIBJICHUN U MPOLIECCOB C UCIIOJIB30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHUIl: TIPU STOM
dbopMynupoBath npodieMy/3agady W THIOTe3y Y4EeOHOTrO HKCIEPHUMEHTa; cOOMpaTh YCTAHOBKY U3 IMPEATIOKEHHOTO O0OpYIOBaHHS; MPOBOAUTH
OTBIT U (POPMYTUPOBATH BHIBOJIBL;

OCYIIECTBIISITh MPsIMbIE U KOCBEHHBIE M3MEpEHUs (PM3MUECKUX BEIMYWH; IIPHU STOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO U3MEPEHHs M HCIONIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

MCCJIEI0BATh 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH C MCIOJB30BAHUEM MPSMBIX W3MEPEHHI: MIPH ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUpPOBATH
pe3yabTaThl MOJYyYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJIE TAOJIUIl U TPaPUKOB, JEIaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIICIOBAHNS,
coOnrofaTh mpaBmiia 0€30MacHOr0 TPyAa MPHU MPOBEACHUHM HCCIENOBAaHUN B paMKax y4eOHOTO HKCIEPHUMEHTa, Y4eOHO-HCCIEI0BATENbCKOW U
MIPOEKTHOM JIEATETLHOCTHU C UCTIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U Ja00OpaTOPHOTO 000PYI0BAHNS;

pemaTth pacu€THBIC 33Jja4M C SIBHO 3aJIaHHOW (PU3UYECKONW MOJENBI0, UCTONB3YS (M3MUECKHE 3aKOHBI M MPUHITUIIBI, HA OCHOBE aHAllM3a YCIOBUS
3a/1a4¥ BBIOMpaTh (U3MUYECKYIO MOJENb, BBIICTATh (PU3MUEcKHe BEIUYUHBI U (POPMYIBbI, HEOOXOAUMBIE A €€ pEelIeHHs], IPOBOIUTH PACUEThI
OIICHUBATH PEATHHOCTh IMOTYUYEHHOTO 3HAYCHUS (PU3UUECKON BEIMUNHBI;

pemiath KayeCTBEHHbIE 3a7auM: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUMBYIO IIEMOYKY pPACCYXIEHUUW C ONOpPOd Ha HU3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUecKUe SBICHUS;

WCITOJIH30BaTh MPHU PEIICHUH Y4eOHBIX 3a/lad COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHHU JJIsl TIOUCKA, CTPYKTYpUPOBAHUS, MHTEPIPETAUNA U
MIPEACTABJICHHS yUeOHOW M HAYYHO-TIONMYJSIPHOM MH(OpPMAIIUU, TTOJTYYCHHOM U3 PA3IMYHBIX UICTOUHUKOB; KPUTHUYECKH aHAJTM3UPOBATH MOTYIaeMYO0
UH(OPMALIUIO;

OOBSACHATh TNPUHIUIMBI JEHCTBUS MalIMH, NPUOOPOB U TEXHUYECKHX YCTPOMICTB; pa3inyaTh YCJIOBHUA HMX O€30MacHOT0 HCIHOJIb30BaHUS B
MMOBCEAHEBHOM XKU3HU,

MPUBOJUTH MPUMEPHI BKIIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MIPOIECCOB OKPYXKAIOIIETO MHUPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHUH;



® UCMOJb30BATh TEOPETUYECKUE 3HAHUSA MO (PU3MKEe B MOBCEAHEBHOM JKM3HHU i obOecrieueHHst O0€30MacHOCTH MpU oOpaleHHH ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsl COXPAHEHHSI 3J0POBbS U COOJIIOJICHHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpere;

e paboTaTh B IPYMIE C BHIMOJHEHUEM PA3IUUYHBIX COLUAIBHBIX POJICH, INIAHUPOBATh PadOTY TPYIMIIBI, PAMOHAIBHO PACIIPECIATh 005S3aHHOCTH H
IUIAHUPOBATh JESATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMsIX, aJeKBAaTHO OLIEHUBATh BKJIAJ KaXKAOrO M3 YYACTHHUKOB TPYMIBI B peEIICHHUE

paccMaTpuBaeMoii MpoOIeMbl.

TEMATHYECKOE IINTAHUPOBAHHUE

10 kaacc (68 yacos)

TemaTHYecKHi
0JI0K, TeMa

OcHoBHOE CoAECpKaAaHUEC

OcHoBHbBIE BU/bI 1eSITeJIbHOCTH YUaluXxcs (Ha ypoBHe YueOHbIX AeilicTBH)

Pa3zgen 1. ®usuka u M

€TO0/Ibl HAYYHOT0 NMo3HaHuA (2 1)

Pdu3uka 1 METOoAbI
HAY4YHOI'0
nmo3HaHus (2 4)

®usuka — Hayka o npupone. Hayunbie MeTozsl
MIO3HAHM OKPY’KaIOILEro Mupa. Ponb
JKCIIEPUMEHTa U TEOpUM B IPOLIECCe IMO3HAHUS
OpUPOBI. DKCIEPUMEHT B (PU3HKE.
MopnenupoBanue  (GU3MUECKUX  SBIEHUH U
npoueccoB. Hayunsle rumnoressl. ®usznueckue
3aKOHBI W TeopuH. ['paHULBI NPUMEHUMOCTH
¢u3nyecknx 3aKoHOB. [IpUHIIUT COOTBETCTBUS.
Pons u wmecro ¢usuku B (GOpMUPOBAHUU
COBPEMEHHOM Hay4YyHOU KAapTUHBI MUDpa,
B IPAKTUYECKOMN AESITEIbHOCTH JII0AEH

PaGora B rpymme mo mnoAaroToBKe KOPOTKUX COOOIIEHMH O pOJIM U MecTe
(GU3MKY B IPAKTUYECKOM JeSTEIbHOCTH JHOACH.

OcBoeHNEe OCHOBHBIX TPUEMOB pabOTHl ¢ MH(PPOBOH J1abOpaTopuei 1o
(dbusuke

Pa3nen 2. Mexanuka (18 u)

Kunemaruka (5 4)

Mexaanueckoe  aBmkeHne.  OTHOCHUTEIHLHOCTH
MexaHudeckoro aABmkeHus. CucTremMa oOTcuéra.
Tpaexropus.

[lepemenienne, cKoOpocTh (CpemHsisi CKOPOCTb,
MTHOBEHHas CKOPOCTbH) u YCKOpEHHE

MaTepUaibHOW TOYKH, MX IPOEKIUM Ha OCHU
cucteMbl KoopanHatr. Clo)KeHHe NepeMeleHnid U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE JIBUJKCHHE.
I'paguku  3aBUCMMOCTH KOOpPAMHAT CKOPOCTH,
YCKOPEHHMS, IIyTH U NEPEMEILIECHUs MaTepUaIbHOU
TOYKH OT BPEMEHHU.

[IpoBeneHune 3KCIEpUMEHTA: U3YYEHHE HEPABHOMEPHOTO JABMKEHUS C LEIBIO
OIPEJEJICHUSI MIHOBEHHOM CKOPOCTH; MCCIIEJOBAaHUE COOTHOLICHUS MEXKIY
MyTSIMU, MPOMIEHHBIMHA TEJIOM 3a IOCIEAO0BATEIIbHBIE PABHBIE MPOMEXYTKH
BPEMEHH IIPU PABHOYCKOPEHHOM JBUKEHUU C HAYAJIbHON CKOPOCTBIO, pAaBHOM
HYJIIO; U3YYEHUE ABUKEHUS IapUKa B BA3KOW KUIKOCTH.

OOBbsicHEeHHE OCHOBHBIX MPUHIUIOB JIEHCTBUS TEXHUUYECKUX YCTPOMWCTB,
TAaKMX KaK: CIIMJIOMETD, LIETTHbIE U PEMEHHBIE TIEPEIauyl JBUKEHUS; U YCIOBUI
nx 0e30MacHOro UCIOJb30BAHUS B TOBCETHEBHOM JKU3HH.

Pemenne pacy€THbIX 3ama4 C SBHO 3aJaHHOM (IM3MYECKOH MOJENbIO C
UCIOJIb30BAHUEM OCHOBHBIX (DOPMYJT KHHEMATUKH.

[TocTpoenne u ananu3 rpagKOB 3aBUCUMOCTEH KHHEMAaTHUECKUX BEJTMYUH OT
BPEMCHH.




CBobOogHoe mazeHWE. YCKOpPEeHHE CBOOOIHOTO

NaJICHHUS.
KpusosuHnelinoe JIBHKECHUE. JIBuxeHue
MaTepUaIbHOW  TOYKM 10  OKPYXKHOCTH  C

IIOCTOSIHHOM 110 MOAYJI CKOpPOCTbIO. YTJIOBas
CKOpPOCTb, JIMHEHHasi ckopocTh. Ilepuon u yactora
oOpaiueHus. LleHTpocTpeMUTENBHOE YCKOPEHNE

Pacnio3naBanue ¢Gu3MYEeCKUX SBICHUA B YYEOHBIX OIBITAX W OKpYKarOUIeh
KU3HU: PaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE,
CBOOOIHOE TaJICHHE TeJl, IBUKECHUE TI0 OKPYKHOCTH.

Onucanne MEXaHMYECKOro JBIXKEHHS C HCIOJNb30BaHUEM (PU3MUECKHUX
BEJIMYUH: KOOPJIUHATA, MTyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE.

PaGora B rpymmax npu IUIAHUPOBAHWM, MPOBEACHUM M HWHTEPIPETALUU
PE3YJIbTATOB OIIBITOB U aHAJIU3C NOMNOJIHHUTCIbHBIX HCTOYHHUKOB I/IH(i)OpMaI_[I/II/I
110 TeMe

Junamuxa (7 4)

[Ipuniun otHocuTenbHocTH ['anmunes. [lepBsiit
3akoH  Hpiotona.  VHepumanbHble  CHCTEMBI
OTCYETA.

Macca Ttena. Cuna. [IpuHumn cynepno3uuuu Cuil.
Bropoii 3akon HetoTOHa AJ1s1 MaTepuaaIbHOU TOUKH.
Tpernii 3akoH HpIOTOHA [U1s1 MaTEpUAIIBHBIX TOYEK.
3aKOH BCEMHUPHOro TAroreHus. Cuna TAKECTH.
IlepBasg kocMHuU€eCKask CKOPOCTb.

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

Tpenune. Buasl TpeHuss (IOKOS, CKOJBXECHHUS,
kadyeHus1). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHMsI CKOJBKEHUS M CUjla TPEHUS IOKOS.
Koadduruent tpenus.

Cuna compoTuBIIEHUS @pU JABWXKEHUH Tela B
KUAKOCTH WM rase.

[locTynarenpHOE M BpallaTeIbHOE
abCoIIIOTHO TBEPOTO Tea.

MOMEHT CcHIBl OTHOCUTEJIBHO OCH BpallCHUS.
ITeyo cunbl. Y ciioBHsl paBHOBECHUS TBEPIOTO TeJla

NBIDKEHHE

[IpoBenenue sSKcCrepuMEHTa: MCCIEIOBAHUE 3aBUCUMOCTU CHJI YIPYTOCTH,
BO3HHUKAIOMIMX B MpPYKHHE U PE3MHOBOM oOpasle, OT HX JeopMaluu;
W3Y4YeHHE JBIDKEHUs OpycKka IO HAaKJIOHHOW IUIOCKOCTH; HCCIEI0BaHUE
yCIIOBUI paBHOBECUS TBEPJIOTO TeJa, UMEIOILEr0 OCh BPAILICHHUS.

OObscHeHHe  OCOOEHHOCTEH  PaBHOMEPHOTO U PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO ~ JIBMKEHUs, CBOOOJHOrO TAaJCHHUS Tel, JBWKCHUS
10 OKPYKHOCTH Ha OCHOBE 3aKOHOB HBIOTOHA, 3aKOHa BCEMHUPHOTO
TATOTCHHUSI.

OObsicHEeHHE OCHOBHBIX MPUHIUIIOB JCHCTBHUS TEXHUYECKUX YCTPOUCTB,
TaKHMX KaK ITOIIUITHUKH.

OObscHeHre ABMKEHUS UCKYCCTBEHHBIX CITYTHHKOB.

Pemenune pacu€THbIX 3a7ay ¢ SBHO 3a/JaHHON (PU3MYECKON MOJeNnbio ¢
WCMOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (DOPMYIT TUHAMUKH.

PacnoznaBanue (usnueckux sBIEHUN B y4yeOHBIX ONBITAX M OKpY)Karolleu
YKU3HU: UHEPLIMSI, B3aUMOJCICTBUE TEI.

AHanu3 (U3UYECKUX TPOIIECCOB M SBJICHUM C HCIOIH30BAHMEM 3aKOHOB U
MPUHIMIIOB: 3aK0H BcemupHoro Ttsrotenus, |, Il u Il 3axonst HeroToHa,
MPUHIMIT CYNEPHO3UIIMA CUJI, TIPUHIIUIT PABHOMPABHOCTH WHEPIHAIBbHBIX
CHCTEM OTCUETA

3aKoHbI
COXpaHeHHs B
MexaHuke (6 1)

Nmnynsc MarepuanbHOM TOYKU (Tena), CHUCTEMbI
MaTepHaJbHBIX  TOYeK. VMIynsc  CHiIbl |
U3MEHEHHE HUMIyjJbca Teja. 3aKOH COXpaHEHUus
UMIyJabca. PeakTUBHOE BUKEHHE.

Pabora cuiibl. MOIIHOCTD CHIIBI.

Kunerndeckas oHeprus MaTepuagbHOW TOUKH.
Teopema 006 U3MEHEHNH KUHETUYECKOM SHEPTUH.
[TorennuanbHas sHeprus. [loTeHmansHas sHeprust
ynpyro ne(pOopMUPOBAHHON HPY/KUHBIL.
[TorennuanbHas SHEpTHUs Tena BOJIN3U
MMOBEPXHOCTU 3E€MJIH.

[IpoBeneHne HSKCmepuMEHTa: HW3Y4YeHHE aOCONIOTHO HEYNPYroro yjaapa c
MOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX MAaATHHUKOB; HCCJIEIOBAHHE CBS3HU
paboThl CUJIBI C M3MEHEHUEM MEXaHWYEeCKOW SHEepruu Tella Ha MpuMepe
pacTsKEHUs PE3UHOBOTO KIyTa.

Pemenne pacu€THBIX 3a7a4 C SBHO 3aJaHHON (DU3MYECKOM MOJENBI0 C
WCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB W (OpMyNn JMHAMUKH U 3aKOHOB
COXpaHEHHS.

Pemrenne kauecTBEHHBIX 3aJad C OMNOpPOM Ha HW3YyYEHHBIE B pasjene
«MexaHnKay 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SIBIICHHUS.

OHI/IcaHI/Ie MEXAaHNYCCKOI'0O ABHWXCHHUSA C HUCIIOJIB30BAHUEM (bI/ISI/I‘IGCKI/IX
BEJIMYUH: MMITYJIbC TeJla, KHHETUYECKAas DHEPrus, MOTEHIIMaIbHas dHEPrus,




[ToreHnManbHBIE U HEMOTCHINUAIbHBIE CHIIBL. CBS3b
pabOThl HEMOTEHUMANbHBIX CHJI C H3MEHEHHEM
MEXAHUYECKOM HHEPrMM CHUCTEMbl Tel. 3aKOH
COXPAaHEHHs MEXaHUYECKON SHEPTHUU.
VYupyrue u Heynpyrue CTOIKHOBEHUS

MeXaHu4eckas paboTa, MeXxaHU4ecKas MOIIHOCTb.

Ananmu3 (QU3NMYECKUX NPOLECCOB M SBICHUM C HCHOJIb30BAHMEM 3aKOHA
COXpaHEHUs1 MEXaHNYECKON YHEPTUHU, 3aKOHA COXPAHECHUS UMITYJIbCA.
OObsicHEHHE OCHOBHBIX HPUHLUIOB JIEHCTBUS TEXHUYECKUX YCTPOWCTB,
TaKUX KaK: BOJOMET, KONEP, IPYKUHHBIN ITUCTOJIET.

OObsicHEeHHE [BW)XKEHUS PAKET C OMNOpPOH Ha U3y4YeHHbIE (U3HUECKue
BEJINYUHBI U 3aKOHBI MEXaHUKHU.

Hcnonp3oBaHue MNpu MOATOTOBKE COOOIIEHUMH O TNPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX HWH(POPMALMOHHBIX TEXHOJOTMHA Uil TOUCKA,
CTPYKTYpUPOBaHUs, HHTEpHpeTallMd M  IpeJICcTaBleHUs UH(OpMaluY,
KPUTHYECKHI aHAJIN3 OJTy4aeMoil nHpopManuu

Pa3znen 3. MoJiekyJisipuasi pusuka u TepMoauHaMuKa (24 )

OcHOBBI
MOJIEKYJISIPHO-
KHHEeTHYeCKOou
Teopun (9 u)

OcHoBHbIE M0JIO’KEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. BpOyHOBCKOE [BHIKEHHE.
Huddysus. Xapakrep JBUKCHUS u
B3aUMOJICMCTBUSL  4YacTUll BewiecTBa. Mogenu
CTPOCHHUsSI Ta30B, KUIKOCTEH M TBEPABIX TEN U
00BsICHEHUE CBOICTB BEIIECTBA HAa OCHOBE 3THX
Mozenen. Macca mosekyn. KonndecTBo BelecTsa.
[TocTostnHas ABoraspo.

TermmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. lllkana remneparyp Llenbcus.

Mopnenbs uaeanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH HAEATBHOIO
raza. AGcoitoTHas TemrepaTypa Kak Mepa cpeHen
KMHETUYECKOM SHEPrMH TEIJIOBOTO  JBUYKEHUS
yacTull rasa. [‘a3oBble 3aKkOHBL. YpaBHEHUE
MenneneeBa—Kunaneiipona.  3akon  JlanpToHa.
W3omponeccsl B HUJI€aIbHOM Ta3e C MOCTOSHHBIM

[IpoBeneHue SKCHEpUMEHTa: OINPENCICHUE MAcChl BO3JyXa B KIACCHOU
KOMHATe Ha OCHOBE M3MEpPEHUN 00bEMa KOMHATBI, JaBICHUS U TEMIEPATypbl
BO3/lyXa B HEH; MCCIIEJOBAHNE 3aBUCUMOCTH MEXAY MapaMeTpaMH COCTOSHUSA
Pa3peKEHHOT O Tasa.

OObscHEHNE OCHOBHBIX NPUHLHUIIOB JEHCTBUM TEXHUYECKUX YCTPOWCTB,
TaKMX Kak: TepMOMeTp U OapoMmMeTp; M YyCIOBMH HuX 0€3011aCHOrO
HCIIOJIb30BAaHUSI B TIOBCETHEBHOM KU3HU.

Pacnio3HaBanue (u3nM4eckux SBICHUH B Y4eOHBIX ONBITAX U OKPYKAIOLICH
KU3HU: TUPy3usi, OpOYHOBCKOE JBUKEHHE.

Onucanue TEIUIOBBIX SIBJICHUH C HCIOJNb30BaHUEM (U3NYECKUX BEJIMYMH:
JIABJICHUE Ta3a, TEMIEPATYpa, CPEAHAS KMHETUYECKash DHEPIUs XaOTHYECKOTO
JBIKEHUS MOJIEKYJI, CPEAHEKBAApAaTUYHAsA CKOPOCTh MOJIEKYII.

AHanu3  (QU3MYECKMX ~ TPOLECCOB U SIBIEHUHW  C MCIOJIb30BaHHEM
MOJIEKYJIAPHO-KMHETUUECKOW TEOPUU CTPOEHHUs BEIIECTBA, T'a30BBIX 3aKOHOB,
CBA3U CpEIHEH KHHETHMYECKOW HHEPIrUH TEIUIOBOIO JABMIKEHHUS MOJIEKYJ C
abCOJIIOTHON TeMITepaTypoOi.

Pemenne pacu€THBIX 3a7a4 C SBHO 3aJaHHON (DU3MYECKOM MOJENBI0 C

KOJIMYECTBOM BEILIECTBA. I'paduueckoe | ucnonp3oBaHueM OCHOBHBIX monoxeHnit MKT, 3akoHoB u  Qopmyn
IpeJICTaBICHNE M30IPOLIECCOB: M30TE€pMa, | MOJEKYJSIPHOW (DU3UKH.
u30Xxopa, nzodapa. PaGora B rpymmax mnpu TUIAHUPOBAHUM, MPOBEICHUU U WHTEPIPETAINH
PE3YIBTATOB OIIBITOB U aHAJIM3C MOMOJIHHUTCIbHBIX HCTOYHHUKOB I/IH(bOpMaIII/II/I
110 TEME
OcHoBBI TepmonnHamuueckas cucrema. Buytpennsis | [IpoBenenne  y4eHHUYECKOTO  JIKCIEPUMEHTA:  U3MEPEHUE  yIEJIbHOU
TePMOJAMHAMHUKH SHEPrusl TEPMOJAMHAMUYECKON CHCTEMBI M CIIOCOOBI | TETUIOEMKOCTH BEIECTBA.
(10 u) e¢ m3meHenus. KoaudecTBo TernoTel W pabora. | OObSICHEHHE OCHOBHBIX MPHUHIMIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB,

BHyTpeHHss dHeprus 0JHO-aTOMHOI'O HIEAJIBHOIO

TAKUX KaK: JBUTATCJIIb BHYTPCHHCI'O CIrOpaHUus, OBITOBOH XOJIOAUJIBbHUK,




raza. Buzapl Termuonepenadu: TEMIONPOBOJHOCTD,
KOHBEKLUSA, HU3JIy4eHHUE. YIeJbHAas TEIIOEMKOCTh
BEILECTBA. KonnuectBo TEIJIOTHI pu
TerIoneperaye.

[Tonsitrie 06 anuadaraoM mporecce. [lepBrIil 3akoH
TepMoaMHaMUKU. [IpumeHeHue nepBoro 3akoHa
TEPMOJMHAMHUKN K wu3omporeccaM. [ 'paduyeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpaTtumocth
MIPOLIECCOB B MPUPOJIE.

TermoBble  MamuHbl.  [IpuHIMIBL  AEHCTBHS
TeIIoBbIX MammH. lIpeoOpazoBanusi sHepruu B
temioBblx MammHax. KIIJ[ TennoBoil MaimiuHbBI.
Hukn Kapno wu ero KIIJI. Dxomoruyeckue
1po0JIEMBI TEIJIOIHEPIreTUKU

KOHJIMIIOHEP; U YCIOBUI MX OE30IIaCHOTO MCIIOJIBb30BAHUS B IMOBCEIHEBHON
JKU3HH.

Omnucanue HU3YUCHHBIX CBOMCTB TEJI M TEIJIOBBIX SIBJICHHH C MCITOJIL30BAaHUEM
(GU3MYeCKNX BEIMYMH: JABJICHHE ra3a, TeMIIepaTypa, KOJIMYECTBO TEILIOTHI,
BHYTPEHHSIS DHEPT s, paboTa rasa.

Pemenne pacu€THpIX 3amau ¢ SBHO 3aJaHHOW (U3MYECKOW MOJEIBIO C
MCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB M (HOPMYJI TEPMOAMHAMHUKHU.

Pemenne kavyecTBEHHBIX 3aJad C ONOPOM Ha W3YYCHHBIE B pas3jelne
«MorekynsipHas ¢u3MKa M TEPMOJMHAMHKA» 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue sIBICHUSL.

Pabota B rpynnax npu aHaian3e JOMOJHUTEIBHBIX UCTOYHUKOB MH(GOPMAIIIU
1o TeMe

ArperatHbie
COCTOSIHUS
BelIecTBa.
da3oBbIe
nepexoasl (5 4)

[TapooOpa3oBanue u KoHaeHcauus. Mcnapenue u
KuneHue.  AOCONIOTHAasT U OTHOCHUTENIbHAs
BIIQ&XKHOCTh BO31yxa. HaceleHHbIi nap. Y nenpHas
TEeIIoTa napooOpa3zoBaHuUs. 3aBUCUMOCTh
TEMIIepaTypbl KAIIEHUS OT JaBJICHUS.

Teépnoe Tteno. Kpucrammuueckue u amopdHble
Tena. AHM30TPOIUs CBOMCTB KpUCTauioB. JKuakue
KPHUCTAJLJIBL. CoBpemeHHbIE MaTepHabl.
[InaBneHue u KpucCTaIIM3anus. Y IeJabHas TEIoTa
riaBneHus. Cyonumarus.

YpaBHeHHE TEIUIOBOTO OaslaHca

IIpoBenenue SKCIEpUMEHTa: U3MEPEHUE OTHOCUTEIIBHOM BIIAYKHOCTU BO3yXa.
OObsicHEHHE OCHOBHBIX NPUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWCTB,
TaKUX Kak: TUCPOMETP U ICUXPOMETpP, KaJOpUMETp; M YCIOBUH HX
0€30I1aCHOT0 MCI0JIb30BaHMs B TOBCEAHEBHOM KU3HHU.

Onucanyne TPUHIMIIOB MOJYYEHHUsSI COBPEMEHHBIX MaTe€pHalioB, B TOM 4HCIIE
HAaHOMAaTEPHAaJIOB.

Pemenune pacu€THpIX 3a4ay C SBHO 3a/JaHHOM (PU3NYECKOW MOJENbIO C
UCIOJIb30BAHNEM YpAaBHEHU TEIUIOBOrO OajaHca.

Pemrenne kadecTBEHHBIX 3aJad C ONOPOM Ha W3yYCHHBIE
3aKOHOMEPHOCTH U (PU3UUECKHUE SBJICHHS 110 TEME.

PacnioznaBanue (u3nueckux sBIEHUN B y4EOHBIX OIBITAX U OKpY’Karollein
KU3HU: Aepopmanus TBEPABIX TeJll, HArpeBaHHE W OXJAXICHHE Tel,
M3MEHEHHE arperaTHbIX COCTOSHUN BeIlecTBa U OOBSICHEHHWE MX Ha OCHOBE
3aKOHOB U (OPMYJT MOJIEKYJIIPHOM -(DU3HUKH.

Hcnons3oBanne MH(POPMALIMOHHBIX TEXHOJIOTUH JUISL MIOMCKa,
CTPYKTYpUPOBAHHUS, HMHTEPHpPETAMUd W TMpeAcTaBleHUus HHpoOpManuu mpu
MOJITOTOBKE COOOIIEHUH O NMPUMEHEHUH 3aKOHOB MOJIEKYJISIPHOM (U3UKU U
TEPMOJAMHAMMKYU B TEXHUKE U TEXHOJOTUSAX

3aKOHBI,

Pasznea 4. Diaekr

poauHamuka (22 )

JIEKTPOCTATHKA
(10 v)

Onexrpuzauus Tesl. OJeKTpudeckuil 3apsa. JlBa
BUJA  JIEKTPUUYECKUX
OVDJIEKTPUKA U

3apsinoB.  [IpoBonHMKH,

MOJYNPOBOJHUKUA.  3aKOH

[IpoBenenue 3KCriepuMEHTa: U3MEPEHHUE HIEKTPOEMKOCTH KOHJIEHCATOPA.
OObsicHEeHHe OCHOBHBIX TMPUHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJOTHM, TaKUX Kak: 3JIEKTPOCKOI, 3JEKTPOMETP, 3JIEKTPOCTaTHUeCKas




COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaa.

B3aumopeiictBue  3apsAnoB.  3aKkoH

ToueuHblil 2EKTPUUECKUI 3apsia. DIEKTPUUECKOE

Kynona.
nosie. Hanpspk€HHOCTB  3JIEKTPUYECKOrO  ITOJIA.
[IpyHUMI Ccynepno3uuuu 3JIEKTPUYECKUX ITOJIEH.
JIuauK HanpsHKEHHOCTH AIEKTPUYECKOTO TOJIA.

PaGoTa CHII ANEKTPOCTATUYECKOTO MOJIA.
ITorennuain. PasHocts OTEHIIMAJIOB.
[IpoBoHUKH u JIUJICKTPUKH B
AJNIEKTPOCTAaTUUECKOM  mone.  Jludnexrpudeckas
MIPOHUIIAEMOCTb.

OnekrpoéMkocTs. KonzpeHncaTop. DneKTpoEMKOCTh
IUIOCKOTO KOHJIEHCATOpa. DHEPrusi 3apsHKeHHOTO
KOHJICHCATOpa

3alIUTa, 3a3eMJIGHHE DBJIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN
ammapar, CTpYHHBIH NPUHTEP; U YCIOBUH WX 0€30MacHOr0 NMPUMEHEHUS B
[IPAKTUYECKON KU3HMU.

Pemenne pacy€THBIX 3amady C SBHO 33JaHHOM (DM3WYECKOH MOJENBIO C
HCIIOJIb30BAaHUEM

OCHOBHBIX 3aKOHOB U (POPMYJI 3JIEKTPOCTATUKU.

Pemenue 3a7a4  C ONOpPOMl Ha U3Y4YCHHbIE
3aKOHOMEPHOCTH U (PU3HUECKUE ABICHUS M0 TeMe «DIIEKTPOCTATUKAN.

PacnioznaBanue (u3mueckux SIBICHUNH B y4EOHBIX OMbBITAX M OKpYXKaroIlen

Ka4YC€CTBCHHBIX 3aKOHBbI,

KU3HU: DJICKTPU3ANNS TN, B3aUMOJICHCTBUE 3apsjioB; W OOBSICHEHHE WX Ha
OCHOBE 3aKOHOB U ()OPMYIT AIEKTPOCTATHUKH.

Onrcanne W3YYEHHBIX CBOMCTB BEIIECTBA U DJIEKTPUUECKUX SIBICHUU C
3aps,
HaMpPsKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN, Pa3HOCTh MOTEHIUAIOB,

HCMOJIb30BAHUEM bu3HUecKux BEJINYMH: AIEKTPUYECKHI
3JIEKTPOEMKOCTb.

AHanu3 (QU3NYECKHUX MPOILIECCOB U SIBICHUN C MCIIOJIB30BAHUEM (U3NYECKUX
3aKOHOB: 3aKOH COXPAaHEHMS DJIEKTPUUECKOro 3apsiia, 3akoH KynoHa.

Pabota B rpynnax mnpu aHaau3e JOMOJHUTEIBHBIX HCTOYHHKOB WH(MOpMAIUU
U TIOATOTOBKE COOOIIEHWN O TPOSBICHUU 3aKOHOB DJIEKTPOCTATUKHU B

OKPY)KaIOIHGfI JKU3HU U IPUMCHCHUU UX B TCXHUKC

ITocTosIHHBII
JIEKTPUYECKUI
TOK. Toxu B
Pa3IHYHBIX
cpenax (12 4)

OJEKTPUYECKUIT TOK. YCIOBHUS CYIIECTBOBaHUSA
ANeKTpudeckoro Toka. HMcrouynuku toka. Cuia
TOKa. I [OCTOSHHBIN TOK.

Hampsokenne. 3akon  Oma  uisl ydyacTka
LEMH.

DIIEKTPUYECKOE CONIPOTHUBJICHHUE. VY nenbHoe
compoTtuBiieHue BemectBa. IlocnenoBarenbHoe,
napajuieJIbHOE, CMEIlIaHHOe COETMHEHHE
MIPOBOIHUKOB.

Pabora snekrpuueckoro Toka. 3akoH Jxoymsi—
Jlennia. MOIIHOCTE AJIEKTPUYECKOrO TOKA.
OJIC u BHYTpEHHEE CONPOTUBJICHUE HCTOYHHKA

Toka. 3akoH Owma [ TOJHOM (3aMKHYTOM)

HpOBeI[eHI/Ie OKCIICPUMCHTA: HU3YyUCHUC CMCIIaHHOT'O COCAMHCHUA

pesuctopoB; usmepeHue OJIC HCTOYHMKA TOKa M €ro BHYTPEHHEIO
COIIPOTHUBIICHUS; HAOIOICHHUE HIIEKTPOIN3A.

OOBbsicHeHHe OCHOBHBIX MPHUHIUIOB JEHCTBHS TEXHHUUYECKUX YCTPOWUCTB H
TEXHOJIOTHH, TaKUX KakK: aMIIEpMETpP, BOJBTMETP, PEOCTAT, NUCTOUHUKH TOKA,
JJIeKTpOHarpeBaTelibHble  IpUOOpbI,  DJIEKTPOOCBETUTENIbHBIE
TEPMOMETP JTO]L,

(hoTOpE3UCTOPHI, TMOITYINPOBOTHUKOBBIN WO, TalbBAaHWKA; M YCIOBHH HX

puoOOpPHI,
CONIPOTUBIICHUS,  BaKyyMHBIN TEPMHUCTOPBl U
0€301acHOTO TPUMEHEHUS B TPAKTUUECKON KU3HH.

Pemenne pacu€THBIX 3a7ay ¢ SBHO 3a/JlaHHON (pU3MYEeCKOW MOJENbo ¢
WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB #  (opmyn Tembl «llocTOSHHBIN
BJIEKTPUYECKUAM TOK».

Pacnio3naBanue (u3MYeCKUX SBICHUN B Y4EOHBIX ONBITAX U OKPYKAIOLICH




anekTpuueckoil nenu. Kopotkoe 3ambikaHue.
DJNIEKTPOHHAsA MPOBOJAUMOCTb TBEPIBIX METAJIOB.

3aBUCUMOCTh  CONPOTHUBJICHUS  METAUIOB  OT
temriepaTypbl. CBEepXIIPOBOIUMOCTb.
DneKTpuueckuii TOK B Bakyyme. (CBoiicTBa

3JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CoOCTBEeHHass M MpUMeECHas
IIPOBOJIMMOCTh TOJIYIPOBOAHUKOB. (CBoiicTBa pP—
n-nepexona. [ToxynpoBoaHHKOBBIE TPUOOPHI.
DNIeKTPUYECKUII TOK B pPacTBOpax M pacruiaBax
AIIEKTPOJIUTOB. DIEKTPOIUTUYECKAS JTUCCOLIMALIUS.
DIEeKTPOIH3.

DnekTpuueckuii Tok B razax. CaMOCTOSTENbHBIA U
HECaMOCTOSTENIbHBIN pa3psaa. Monnus. [1nazma

KU3HU: DJIEKTpUUECKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MAarHuTHOE JIEUCTBUS TOKA.

AHanu3 3JIEKTPUYECKUX SBJICHUM U MPOLIECCOB B LEMSIX MTOCTOSHHOIO TOKA C
HCII0JIb30BAaHNUEM 3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH IOCJIEI0BATEIILHOTO
U NapaJUIEIbHOTO COCIMHEHM IPOBOAHUKOB, 3aK0H J[>koyisa-JIenna.
Onucanne U3y4EHHBIX CBOMCTB BEIIECTB U JJICKTPUYECKHUX SIBICHUM C
UCIOJIb30BaHUEM (U3NYECKUX BEIMYMH: DJIEKTPUYECKUH 3apsj, cuiaa TOKa,

IJCKTPUYCCKOE HANPsDKCHHE, DJIEKTPUUYECKOE COMPOTUBJIIECHUE, PA3HOCTh
noteHimanos, IJIC, paboTta Toka, MOITHOCTh TOKA.
Hcnonp3oBanue WH(HOPMAITMOHHBIX TEXHOJIOTUH IS IIOMCKa,

CTPYKTYpUPOBAaHHUS, HMHTEPHpPETAlMU U IMpeAcTaBiIeHUs HH(OpMaLUU TpU
MOJITOTOBKE COOOIIEHUH O NPUMEHEHHH 3aKOHOB IIOCTOSHHOTO TOKa B
TEXHUKE U TEXHOJIOTHSX

Pe3eps (2 4)

11 knacc (68 yacoB)

TemaTHueckmii 0JI0K,
TeMbI

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eTEJIbHOCTH YUAIIUXCS (HA YPOBHE YUeOHBIX
AeHCTBH)

Paznen 4. Dnexkrpoannamuka (11 4)

MarsnuTHoe 1oJie.
DJIEKTPOMArHUTHasA
uaayknus (11 1)

ITocTossHHBIE MarHuThHI. B3anmojieiicTBrE MOCTOSHHBIX
MarHuToB. MarnuTHOoe T10€. BekTOp MarHuTHOM
MHAYKIMU. [IpyuHIMO  Cynepno3WIvu  MarHUTHBIX
nonei. Jlunum maruutHoM uHAYKIMU. Kaptuna nunuit
MAarHUTHOW MHIYKIIUH TOJISI MOCTOSIHHBIX MarHUTOB.
MarauTHOE TmOJIe NPOBOJHMKA C TOKOM. KaptuHa
WHTYKIIAA
MPOBOJHUKA

JIMHUHA MAarHuTHOro I1mnoJjisi  JJIHUHHOI'O

MPSIMOTO 7 3aMKHYTOT'O  KOJIBLIEBOTO
IIPOBOJHMKA, KaTylIKHu ¢ TokoM. OmnelT Opcrena.
B3anMozeincTere MpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

[IpoBeneHne dKCIEPUMEHTA: M3YYEHHE MArHUTHOTO IOJIS KAaTYLIKH C
TOKOM; MCCIIEJOBAaHUE JEHCTBHUs IIOCTOSHHOIO MAarHUTa Ha PaMmKy C
TOKOM; UCCIIEOBAHUE SIBJICHUS JIIEKTPOMArHUTHOM UHIYKIUU.
OOBsicHEHHE OCHOBHBIX NPUHIIUIIOB JIEHCTBHS TEXHUYECKUX YCTPOMCTB,
TaKuX KaK: ITOCTOSIHHBIE MarHuTHlI, 9JEKTPOMArHHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YaCTHULl, NHIYKIIMOHHAs
neyb; U yCIOBUHM X 0€30MMaCHOTO MPUMEHEHUS B IPAKTHUECKOM JKU3HHU.
Pemenue pacuéTHbIX 3aa4 Ha IpUMeHeHue GopMysl TeMbl «MarHuTHoe
1oJie. DIEKTPOMarHuTHasE UHAYKLIHSD.

PemreHne KkadeCcTBEHHBIX 3aJad C ONOPOM Ha M3YYCHHBIC 3aKOHBI,

3dKOHOMCPHOCTH U (I)I/I3I/I‘ICCKI/IG SIBICHUSI TeMbl «MarHutHoe moJe.




Cuna Jlopenua, e€ Monysb U HampasieHue. [[BuxeHue
3apsSOKEHHOM YacTUIbl B OJHOPOAHOM MAarHUTHOM
nosie. Pabota cuner Jlopenria.

IToTox

SIBneHue  BIEKTPOMAarHUTHOU

WHTYKIUH.
BeKTOpa MarHuTHoW wuHaykuuu. OJC wuHIYKIUM.
3aKOH 3JICKTpOMarHuTHOM MHAyKIuu Dapajes.
Buxpesoe snekrpuyeckoe mosie. DJC wHayKIMU B
MPOBOJAHHUKE,  JABIDKYIIEMCS  IOCTYNaTelbHO B
OJIHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NunyktuBHocTh.  SIBenue  camounaykumu. IJC
CaMOWHTYKITUH.
DHeprus MarHUTHOTO TIOJISl KATYIIKHA C TOKOM.

9HeKTpOMaFHI/ITHOG I10JIC

DIEeKTPOMarHUTHAS UHIYKLUS.

OmnpeneneHue HaNpaBiICHUS BEKTOpAa HWHAYKIMM MAarHUTHOTO TMOJIS
MIPOBOJIHMKA C TOKOM, CUJIbI AMIiepa u cuiibl JIopeHniia.

Pacno3naBanue (Qu3MUECKUX SABICHHM B Y4EOHBIX OMNBITaX H
OKpY’Kalomiel >KU3HH: B3aUMOJICHCTBHE MArHMUTOB, JIEKTPOMAarHUTHAs
MHIYKIUS, ACHCTBHE MArHUTHOTO IO HA TPOBOJHHK C TOKOM H
JBYDKYIIUICS 3apsl.

AHanu3 DICKTPOMArHUTHBIX SIBICHHH C HCIIOJIB30BAHUEM 3aKOHA
ANIEKTPOMArHUTHOW MHTyKIIUH.

Onucanue W3YYEHHBIX CBOMCTB BEIIECTB U DJIEKTPOMATHUTHBIX
UHTYKIUS
MarHUTHOTO MO, cuia Awmrmepa, cuia JlopeHma, WHIYKTHBHOCTH

SIBJICHHHA C HCIIOJIb30BaHUEM (i)I/I3I/I‘~I€CKI/IX BCJIMYHH:

KaTYUIKH, SQHCPIUA SJICKTPUICCKOI'0O 1 MArHUTHOT'O moJiei

Paznen 5. Koebanust 1 BoJHbI (24 1)

Mexanunuyeckue u
3JIEKTPOMATHUTHBbIE
Kkosieoanust (9 1)

KonebarenbHas cuctema. CBOOOAHBIE MEXaHUYECKHE
koseOanus. ['apmonnyeckue xkonedbanus. [lepuos,
4yacToTa, aMIUIUTyAa U (a3a konedanuid. [IpyxuHHbIN
MaATHMK. MaTemMaTu4ecKnii MassTHUK. Y paBHEHUE
rapMoHu4eckux kosiebanuii. [IpeBpaienue sneprun
IIPU TAPMOHUYECKUX KOJIEOaHUSAX.

Konebarenbublit KOHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B HJ€aIbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY
MEXaHUYECKUMH U 3JIEKTPOMarHUTHBIMU
konebanusimMu. @opmyna ToMcona. 3aK0H COXpaHEHUS
SHEPTUH B HI€aTbHOM K0JIe0aTeIbHOM KOHTYpE.
[IpencraBnenue o 3aTyxaromux KojaeOaHHsIX.
BrinyxaeHHbIE MeXxaHn4YecKkue Konebanus. Pesonanc.
BbIHYX1€HHBIE 3]IEKTPOMAarHUTHBIE KOJIEOaHusI.
Ilepemennsbiit Tok. CHHYCOUJANIbHBIN TIEPEMEHHBIN
TOK. MOIIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJHOE U
JEHCTBYIOIEE 3HAYEHHUE CUIIBI TOKA U HAIIPSKEHUS.

[IpoBeaeHue 3KCrIepuMEHTa: UCCIEA0BAaHUE 3aBUCUMOCTH TIEPHOIa
MaJIbIX KOJieOaHUH Tpy3a Ha HUTHU OT JIJTMHBI HUTU U MACChI TPy3a;
HCCTIeI0BaHUE TIEPEMEHHOTO TOKA B 1IN U3 TTOCIIEI0BATEIBHO
COeTMHEHHBIX KOHJEHCATOPa, KaTYIIKH U PE3UCTOPA.

OObsicHeHHEe OCHOBHBIX MPUHIIUIIOB ICUCTBUS TEXHUYECKUX YCTPOICTB,
TaKMX KakK: 3JIEKTPUUYECKUI 3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKa,
JMHHH SJIEKTpoIepeaay; U yCIoBHi UX 6€30MacHOro MPUMEHEHHUSI B
NPaKTUYECKON KU3ZHHU.

Pemenue pacu€THBIX 337124 ¢ SIBHO 3aIaHHON (PU3UYECKON MOJIEIBIO C
WCIIOI30BAaHUEM OCHOBHBIX 3aKOHOB M ()OPMYIT, OMTHMCHIBAIOIINX
MEXaHWYECKHUE U DJICKTPOMArHUTHBIC KOJICOaHUSI.

Onurcanne U3y4eHHbIX MEXaHUUECKUX U JIEKTPOMArHUTHBIX
KoJieOaHuil C UCTIONb30BaHUEM (DU3MUECKHUX BEIMYUH: TIEPUOJ U
yacToTa KoleOaHuii, aMIuinTyaa u ¢asa KoneOaHui, 3apsii U CUlia TOKa
B MIPOILIECCE TAPMOHUYECKUX JIEKTPOMATHUTHBIX KOJIEOaHUH.

PemreHne kaueCTBEHHBIX 3a/1a4 C ONIOPOX HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, ONMHUCHIBAIOIINE MEXAHUUECKHUE U DJIEKTPOMArHUTHBIE
KoJIeOaHusI.




Tpauchopmarop. [IpousBoacTBo, nepenava u
noTpedieHne IIEKTPUIECKON YIHEPTHH.
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
anekTposHeprun. Kynerypa ucnonab3oBaHus
3JIEKTPOSHEPTUHU B MOBCEIHEBHOMN KU3HU

Pabora B rpymnmnax npu riaHupoBaHUH, TIPOBEICHUH U HHTEPIIPETALIUH
Pe3yJabTaTOB ONBITOB, U AHAIM3E JOMOJHUTEIBHBIX HCTOYHUKOB
nH(pOpMAIMU TIO TEME

Mexannueckne u
3JIEKTPOMATHUTHBbIE
BOJIHBI (54)

MexaHn4ecKre BOJIHBI, YCIIOBUS pACIIPOCTPAHEHUS.
[Tepuoa. CxopocTh pacpOCTpaHEHUs U JJIMHA BOJIHBI.
[Tonepeunsle u npo10JibHBIE BOJIHBL. HTEphepenuus
U 1upaKys MEXaHUIEeCKUX BOJIH.

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTBH 3BYyKa.

BricoTa Tona. Tem0Op 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBIL. Y CIIOBUS U3JIY4ECHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BEeKTOpoB E, B, V B 3JIeKTpOMarHuTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE,
MpesioMIIeHUE, MOSIpU3alus, JUPPaKIHs,
untepdepenus. CKOpoCTh EKTPOMArHUTHBIX BOJIH.
[[Ixana snekTpoMarHuTHBIX BOJIH. [IpumeneHune
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIMIBI paUOCBSI3U U TEIEBUACHHUS.
Pangnonokanus.

DNEKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOILIEN CPe/Ibl

OObsicHeHrE OCHOBHBIX MPUHIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTUM, TAKUX KAK: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YJIbTPa3BYKOBasi JUArHOCTHKA B TEXHUKE U MEIULIMHE, pajiap,
paanonpuéMHHUK, TeJICBU30p, aHTeHHA, TenedoH, CBY-nedb; u ycroBuit
ux 0€30IacHOr0 NPUMEHEHUS B IPAKTUUECKOM JKU3HHU.

Pemrenne pac4€THBIX M KAYECTBEHHBIX 3a7a4 ¢ OIIOPON HA U3Y4YECHHBIE
3aKOHBI ¥ 3aKOHOMEPHOCTH, ONMCBIBAIOIINE PACIIPOCTPAHEHHE
MEXaHUYECKUX U 3JIEKTPOMArHUTHBIX BOJIH.

Hcnonb3oBanne nHGOPMAITMOHHBIX TEXHOJIOTHH ISl TOUCKA,
CTPYKTYpPUPOBAHUS, HHTEPIIPETALIUU U TPECTaBICHUS HH(OPMAIIUN
IPU MOATOTOBKE COOOIIEHUN 00 UCTIOIB30BAHUH JIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

VYyactue B AMCKycCcHUU 00 3JIEKTPOMArHUTHOM 3arpsi3HEHUU
OKpYKaroIleu Cpebl.

PaGora B rpynnax npu iaHUpOBaHUM, TPOBEJCHUM U UHTEPIIPETALIUN
pE3yJBTAaTOB ONBITOB M AHAJIU3€ AOMOJHUTEIBHBIX HCTOUHUKOB
UH(OPMALIUH 110 TEME

Onrtuka (10 v)

I'eomerpuyeckas ontuka. [Ipsmonunennoe
pacIpocTpaHeHUe CBETa B OJHOPOAHOU cpeie.
Toueunslii HICTOUYHMK cBeTa. JIyd cBera.

OtpakeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA.
[TocTpoenne n300pakeHui B IIIOCKOM 3epKaJe.
[Ipenomienne cera. 3aKOHBI IPETOMIICHHS CBETA.
AOGcouoTHBIN NoKa3zarenb npeaomieHus. [lonnoe
BHYTpEHHee oTpakeHue. IIpenenbHplil yromi noiaHoro
BHYTPEHHETO OTPa’KEHUS.

Hucniepcust ceeta. CIIOXKHBIN cocTaB 6€10ro cBera.

IIBer.

[IpoBenenue skcriepuMeHTa: HabJIIOJeHNE IUCIIEPCUH CBETa,
HU3MEPEHUE M0Ka3aTeNs IPEIOMIICHUS CTEKIIA; UCCIIE0BAHUE CBOWCTB
M300paKeHU B TMH3aX.

OObsicHEeHNE OCHOBHBIX MPUHILUIIOB IEHCTBUS TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTUH, TAaKUX KaK: OYKH, JIyna, (poToarnmapar, MpoeKIIMOHHBIN
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTUKA, AU(PPAKIIHOHHAS
peéTka, MoasSpouI; U YCIOBUI X 0€301MacHOr0 MPUMEHEHUS B
MIPAaKTUYECKON KU3HHU.

Perenue pacuéTHbBIX 3a1a4 C ABHO 3a/laHHON (PU3UUECKOI MOJIENBIO C
MCIOJIb30BAHNEM OCHOBHBIX 3aKOHOB M (hOPMYJI T€OMETPUUECKOM
OIITHKH.




Cobwuparolue 1 pacCeHBAIOIINE JTHMH3BL.

Tonkas nmuH3a. POKYCHOE PACCTOSIHUE U ONTUYECKAs
cuiia ToHKoM uH3bI. [TocTpoenne nzodpakeHuii B
cOOMpalOIIMX U paccenBaroIuX JuH3ax. Popmyna
TOHKOM JIMH3BI. Y BEIMUECHHE, JaBaeMOE JTHMH30M.
[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.
Bonnosas ontuka. UHTEepdepenius cBera.
KorepenTHbie uCTOYHUKHU. Y CIIOBHUS HAOTIOACHUS
MaKCHUMyMOB U MUHUMYMOB B HHTEPPEPEHINOHHON
KapTHHE OT JIByX CHH(]A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpakmus ceera. AudpakironHas pemeTka.
VYcnoBue HaOI01eHUS TJIaBHBIX MAaKCUMYMOB IIPU
MaJIEHU MOHOXPOMAaTHYECKOr0 CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonsipuszanus ceera

[TocTpoenue u onucanue U300paKeHUs, CO3JaBAEMOTO IJIOCKUM
3€pPKaJIOM, TOHKOW JINH30M.

Pacnio3naBanue Gpu3nuecKUX SBICHUN B ONBITAX U OKPYKAIOIICH
JKU3HU: IPSIMOJIMHEWHOE PACIIPOCTPAHEHUE CBETA, OTPAKECHUE,
npeaoMiIeHne, nHTephepeHIus, TUPpakus 1 MOJISpU3aLus CBeTa,
JUCIIEPCUs CBETA.

AHanu3 ONTUYECKUX ABJICHUH C UCIIOJIB30BAHUEM 3aKOHOB: 3aKOH
IPSIMOJIMHENHOIO PACIIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKCHUSI CBETA,
3aKOHBI IIPEJIOMIICHUS CBETA.

Onucanue ONTHYECKHX SBICHUH C UCTIONBb30BaHUEM (DU3HUYECKHIX
BEJIMYHH: (DOKYCHOE PACCTOSHUE W ONITUYECKAsl CHJIA JIMH3BI

Pa3nena 6. OcHOBBI CIENHAJIBLHOM TEOPHU OTHOCUTETbHOCTH (4 1)

OcHoBbl CTO (4 v)

I'paHnIIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.
[TocTynatel cienuanibHOW TEOPUH OTHOCUTEIBHOCTH:
MHBApUAHTHOCTb MOZYJISl CKOPOCTH CBETA B BAKyyMe,
IIPUHLIMII OTHOCUTENIBHOCTH DWHILTEIHA.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMEUICHHE
BPEMEHM U COKPAILLEHUE JJIMHBI. DHEPIUs U UMITYJIbC
PENATUBACTCKON YacTulbl. CBA3b MacChl C SHEPTUEN U
HMITYJIbCOM PEISATUBUCTCKOM YaCTULIBI. DHEPIHSI MIOKOS

Pemrenne kauecTBEHHBIX 33/1a4 C OMOPON HA M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (puzuueckue sipneHus mno teme «OcHoBsl CTO.
Hcnonb3oBanne nHGOPMAITMOHHBIX TEXHOIOTHH TSI TOUCKA,
CTPYKTYpUPOBAHUS, HHTEPIIPETALIUU U TIPECTaBICHUS HH(OPMAIIUN
IIPU MTOATOTOBKE COOOIICHU O TPaHUIIaX MPUMEHUMOCTHU KIACCUYECKOM
MexaHukH 1 ocHoBax CTO

Paznen 7. KBanToBasi pusuxa (15 u)

J1IeMeHTHhI
KBaHTOBOM
onTuKH (6 9)

®otonsl. Dopmyna Ilnanka cBsi3u sHepruu (OTOHA C
€ro 4acTOTOW. DHeprust U UMIyJbc GoToHa. OTKpHITHE
u UCCIIEJOBaHHE doroaddexra. OneIThI
A.T. CroneroBa. 3akoHbl (oroddpdexra. YpaBHeHHE
Oiiamreiina s dotodddexra. «KpacHas rpaHuiay
dhoTorddekra. JlaBneHue
I1. H. JlebeneBa. XuMHUYECKOE NEICTBUE CBETA

CBeTa. ONBITEI

OObsicHeHrE OCHOBHBIX MPUHITUIIOB JIEHCTBUSI TEXHUYECKUX YCTPOKCTB,
TaKuX Kak: poTodnemMent, GOoToAaTUUK, COTHEUHAs OaTapesi, CBETOAHMO/;
U yCIOBUH HMX O0€30MacHOro MPUMEHEHHUS B TMPAKTUYECKOW >KU3HU.
Pemenne pacu€THbIX 3a7a4 C SBHO 3aJaHHON (DU3UYECKON MOICIBIO C
HCTIOIb30BAaHUEM OCHOBHBIX 3aKOHOB M (POPMYJT KBAaHTOBOW ONTHKH.
Pemenne kadecTBEHHBIX 3aad C OMOPOM HA HM3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH KBaHTOBOW omnTHKU. Pacmo3HaBaHue QU3HYECKUX




SBJICHUH B Y4eOHBIX OMbITax: (OTOINEKTpUUECKUi 3(PPeKT, cBETOBOE
nasnenue. OnrcaHue M3Y4YeHHBIX KBAHTOBBIX SIBJICHUH U IMPOIECCOB C
WCHOJIb30BaHNEM (PU3NYECKUX BEIMYUH: CKOPOCThH AJIEKTPOMATHUTHBIX
BOJIH, JUTMHA BOJIHBI M YaCTOTA CBETA, DHEPTUS M UMITYJIbC (poTOHA

Crtpoenue aToma
(4 9)

Mopenp atoma Tomcona. OmnwiTel Pesepdopnma mo
paccesHuro o-yactuil. llnanerapHas moxenb artoma.
[Toctynater Bbopa.
Wznyuenue u mnornomieHue (GOTOHOB MPH IMepexoe
aTomMa C OJHOIO YPOBHS JHEPruM Ha Apyrou. Buibl
cnekTpoB. CIIeKTp ypOBHEW SHEPrUU aTOMa BOJOPO/Ia.
BosiHoBbie cBolicTBa wactuil. BosHbl ne  bpoins.
KopnyckynspHo-BOIHOBOH Ayanusm.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1yYeHUe

[IpoBenenue skcriepuMeHTa: HabJI0JeHNE JIMHEHYaToro CreKTpa.
OOBbsicHEHHE OCHOBHBIX IPUHLIUIIOB IEHCTBHS TEXHUYECKUX YCTPOMCTB,
TAaKHUX KaK: CIIEKTPOCKOIL, JIa3ep, KBAHTOBBIN KOMIIBIOTED;

1 YCIIOBHH X 0€3011aCHOr0 MPUMEHEHUS B IPAKTUUECKOM KU3HHU.
PemreHne kadecTBEHHBIX 3aJad C ONOPOM HA W3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHUE ABICHHS 10 TeMe «CTpOCHHE aToMay.
bu3HIECKUX
BO3HMKHOBEHHE JIMHENYATOIO CIIEKTPA.

Pacno3naBanue ABJIGHU B  y4eOHBIX  OIbITaX:

AHanu3 KBaHTOBBIX npoueccoB M SIBJICHHH  C MCIOJb30BAaHUEM

IIOCTYJIaTOB Bopa

ATOMHOE S1IPO
(54)

9KCHepI/IMCHTH, JO0Ka3bIBarOMUME CJIO0KHOCTb CTPOCHUA

sanapa. OTkppITHE  PATUOAKTUBHOCTH. OnbITh
Pesepdopna 1o OTIpeIeNIEHUIO cocraBa
paanoakTUBHOTO M3nydeHus. CBoiicTBa anbda-, 6eTa-,
raMma-us3-

ny-dyeHus. BnusHWe pajnMOaKTHBHOCTH Ha JKUBBIE
OpTraHU3MBI.

OTtkpeiTHE TIPpOTOHA M HelTpoHa. HyknoHHas Mmozens
anpa I'eiizen6epra—LlBaHeHKO.

3apsn sapa. MaccoBoe unciio siipa. M30Tomnsl.
Anbda-pacnaa. DIeKTPOHHBIH M MO3UTPOHHBIA OeTa-
pacnaa. ['amma-uznydeHue. 3aKOH pPaAHMOAKTUBHOTO
pacnana.

OHeprusi CBA3W HYKJIOHOB B sjpe. SlnepHble CHIIBL
Hedext maccsl spa.

Snepusle peakuuu. JlelieHUe U CUHTE3 SAEP.

SAnepusrii peaktop. TepmosinepHsiii cuuTe3. [IpodieMsr
U NEPCIEKTUBBI SAEPHON SHEPTETUKU. DKOJIOTUYECKHE
aCIEKTHI IICPHON SHEPTETHUKH.

[IpoBesieHne yYECHHUYECKOTO SKCIIEPHMEHTA: WCCIICIOBAHUE TPEKOB

gactuil (110 TOTOBBIM (hoTorpadusim).

OOBsicCHeHE OCHOBHBIX IMPUHITUIIOB JICHCTBUS TEXHHYECKUX YCTPOUCTB,
TO3UMETP,

aTOMHas

TaKuX KakK: Kamepa Bunbcona,

Oom0a; u

SJIEPHBIN
peaxrop, YCIOBUU 10,4
6€30M1aCHOT0 MPUMEHEHUS B IPAKTHUECKON KU3HH.

PemreHne KadeCcTBEHHBIX 3aJad C ONOPOM HA M3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBICHUS 110 TeMe «ATOMHOE SIIPO».

Pacno3HaBanue CI)I/IBI/I‘IGCKI/IX SIBIICHUI B y‘{e6HHX OIbITaXx H B

oxpymaromeﬁ JKH3HHU: €CTCCTBCHHAA u HCKYCCTBCHHAA
PAaAOaKTUBHOCTD.
Omnucanue HN3YUCHHBIX  KBAHTOBBIX SIBIICHUH U IponeccoB C

HUCITIOJIBb30BaAHNEM (1)PI31/I‘I€CKI/IX BCJIIMYMH: MICPpHUOA IMoJIypaciiaaa, SHCPTHUA
CBs3H aTOMHBIX ACP.

Amnanuz mnmponeccoB M SIBIICHHMH C HCIIOJb30BAaHHEM 3aKOHOB U
MNOCTYJIATOB: 3aKOH COXpPAaHCHHA JJICKTPUYCCKOIO 3apsaad, 3aKOH

COXpaHEHHsS  MaccoBOrO  YHCIA, noctynatel  bopa, 3aKOH
PaIMOaKTUBHOIO pacnaja.
Hcnons3oBanre  WHOOPMAIIMOHHBIX  TEXHOJIOTMM  JUIsl  TIOMCKA,




OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.
Metoabl HaOMIONEHHUST U PETHCTPALMU AIIEMEHTAPHBIX
YacTHULL.

Ennucrso

OyHIaMEHTAIbHBIE B3aHMOJCUCTBHS.

¢bu3nvecKoil KapTUHBI MUpa

CTPYKTYPUPOBAHUS, WHTEPIPETAlMA M MPEICTaBICHUS HH(OpMAINH
IpU TOATOTOBKE COOOLIEHHH O NPUMEHEHHH 3aKOHOB KBAaHTOBOM
(U3MKY B TEXHHUKE U TEXHOJIOTHAX

Pa3zgea 8. diiemenThl acTpoHOMUM U acTpopu3uku (7 4)

DJ1eMeHThI
acrpopusuxu (7 4)

Otanbl  pa3BuTUA  acTpoHoMuu. llpuxknagnoe wu
MHUPOBO33PEHUYECKOE 3HAUCHUE ACTPOHOMMUH.

Bun 3B&3gnoro Heba. Co3Be3ausi, SipKU€ 3BE3MBI,
IUIAHETHI, UX BUJIUMOC IBHIKCHHE.

CoytHeyHas cucTeMa.

Connne. ConHevHasi akKTUBHOCTh. VICTOYHUK SHEpPruu
Connua U 3BE3. 3BE3 MBI,
Hunarpamma «CTIEKTPAJIbHBIN

3BE3 bl

UX OCHOBHBIE
XapaKTEPUCTUKH.
KJIacc — CBETUMOCTBY. IJIaBHOM
[10CJIEZI0BATEIbHOCTH.

3aBUCHUMOCTh ~ «Macca —  CBETHUMOCTb» ISl 3BE3]
IJIaBHOW TOCJEA0BATEIbHOCTH. BHYTpEeHHEE CTpOeHUE
3BE3 .
MPOUCXOKACHUM U 3BotoIMU CosHIA U 3BE37. DTambl
JKA3HU 3BE3]L.

Mineynsii IIyte —

TTonoxenue u armxkenne Comaua B [Namaktuke. Tumsl

COBpeMeHHI)IG MpEeaACTaBJICHUA 0

Hala ["anmakTuka.
rajakThk. PaguoramakTuky v kBazapbl. UEpHBIE JBIPHI
B SIIpaxX rajakTHK.

Bcenennoi.

Bcenennas. Pacmmpenue

Xab0ma. Pas0Oeranne
Teopus bosbioro B3peiBa. PenukroBoe u3iydeHue.
MacutaGHas ctpykTypa Beenennoil. Metaranaktuka.

Hepemménnslie npo0iaeMbl aCTpOHOMUHU

3aKkoH raJlaKTUK.

[lonroroBka  cooOmieHMit 0  MeTOJax  IOJIyYEHUs  HAy4yHBIX
ACTPOHOMUYECKUX 3HAHMM, OTKPBITUAX B COBPEMEHHON aCTPOHOMHUH.

BrinosiHeHue 3a/1aHnil, NPOBEPAIOIIMX BIaJCHUE OCHOBOIOJIATAIOIIUMHU
ACTPOHOMUHYCCKUMH TOHATHAMH, IIO3BOJIAIOIIHMMU XaApPAKTCPHU30BATH
[POLECCHI, B 3BE3HBIX CHUCTEMax, B

MEKTaJIaKTUIECKOMN cpeac; ABUIKCHUC HEOECHBIX TCJI, 3BOJIOIIHIO 3BE3/1

MPOUCXOASAIINE B 3BE3IAX,

u Becenennoi.

[IpoBenenue HaOIIOAEHUI HEBOOPYKEHHBIM IJIa30M C MCIIOJIb30BAaHHEM
KOMITbIOTEPHBIX IMPUIOKEHUHN JUIsl ONpe/ieeHus MOI0XKEHNsT HeOeCHBIX
00OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co03Be3ausi CeBepHOro
MIOJIYILIApHS U SIPKHE 3BE3IBI.

[IpoBenenue nabaronenuii B teneckon Jlynel, mianer, Mieunoro [lytu

OBOBILIAIOIIEE TIOBTOPEHME (4 u)

CucreMaru3anus
H 00001IEHHE

Pone ¢u3umku u acTpOHOMHM B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIMATBHOM M ATHYECKON cdepax

VYyactue B AUCKYCCHUHM O PO (PU3MKH M ACTPOHOMHMH B Pa3IMYHBIX
cdepax AeaTeTbHOCTH YeTOBeKa.




MaTepHaJia Kypca JEATEIbHOCTH 4YeJloBeKa; poiib M MecTo ¢u3uku u | [loaroroBka cooOmieHuii 0 Mecte (GU3NUECKON KapTUHBI MUpa B Py
$usukn (4 1) aCTPOHOMMHU B COBPEMEHHOW HAayyHOW KapTHHE MHpPA; | COBPEMEHHBIX MPEICTABICHHUNA O MIPUPO/IE.

ponb  ¢dusmueckoid  Teopum B (opMupOBaHMM | BpImonHeHHMe y4eOHBIX ~3aJaHU, JAEMOHCTPHPYIOIIUX OCBOCHUE
NpeACTaBICHUH O (PU3UYECKON KapTHHE MHPA, MECTO | OCHOBHBIX MOHSTHH, (DU3NYECKUX BEIUYMH M 3aKOHOB Kypca (U3UKH
¢usnyeckoii  kaptuHel Mupa B obmiem psay | 10—11 kmaccoB

COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX IIPE/ICTABICHUH
0 Tpupoe

Pe3epBHoe Bpems (3 1)

KOPPEKIIMOHHAS PABOTA C OBYYAIOIIMUMUCH ITPU U3YYEHUU YYEBHOI'O ITPEJIMETA «®U3UKA»

Koppekunonnas pabota npeaycMaTpuBaeT BBITIOJIHEHUE TPeOOBaHUH K pe3ynbTaTam, onpeaenenasiM @I'OC O00.

Koppekunonnas padora HanpaBiieHa Ha OCYILIECTBIEHUE UHIMBUYalbHO-OPUEHTUPOBAHHOMN MICUXOJIOI0-II€AArOrHYeCKON MOMOIIHU JIETSAM C TPYIHOCTSIMU
B O0YYCHHH U COIMAIN3AIMHA B OCBOCHHU IPOTPAaMMBI OCHOBHOT'O O0IIIEro 00pa3oBaHMsl, MX COLMAIBHYIO aanTalyio u JMYHOCTHOE CAaMOOIIPe/Iel CHUE.

Koppexkuyuonnas paboma obecneuusaem:

- BBISIBJICHHE UHIUBUyaJIbHBIX 00pa30BaTEIbHBIX NOTPEOHOCTEN 00yUatOIIMXCsl, HAIPABIEHHOCTH JTUUYHOCTH, TPO(YECCUOHATIBHBIX CKIIOHHOCTEH;

- yCIIEIIHOE OCBOEHHE OCHOBHOW 00111€00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOTO 001Iero o0pa3oBaHusi, JOCTH)KEHHE 00YyYaIOUIMMUCS C TPYIHOCTSIMH B
00y4YeHHMHU U COLMATIM3AlMY IPEAMETHBIX, METAlPEIMETHBIX U JINYHOCTHBIX PE3yJIbTaTOB.

Koppexyuonnas paboma cooepycum:

- JMarHOCTHYECKHE U KOPPEKLMOHHO-PA3BUBAIOIIME MEpONPHUATHSA, OOECleunBalolIie YJIOBIECTBOPEHUE WHIUBUAYAIbHBIX 00pa30BaTENbHBIX
MoTpeOHOCTEN 00YJArOIINXCSI 1 OCBOEHHWE UMHU MPOTrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHMUs;

- ycJIOBUSl O0y4YEHHsS] U BOCIHUTAHUS OOy4arolIMXcs, METObl OOy4yeHUs U BOCHHUTAHUSA, y4eOHbIE MMOCOOUS M JUIAKTHUYECKHE MaTepuasbl, TEXHUUYECKHE
cpencTBa o0yueHus: KOJUIEKTUBHOTO U MHIAMBUAYAJIBHOTO MOJIb30BaHUS, OCOOCHHOCTH MPOBEACHUSI TPYNIOBBIX U MHAWBHUIYAbHBIX KOPPEKIIMOHHO-PA3BUBAIOIINX
3aHATHIA.

HanpagsiieHusi KOppeKIHOHHOM padoThI

Huaenocmuueckas paboma exkaouaem:

- BBISIBJIIGHUE WHIMBHIYyaJbHBIX 00pa30BaTENIbHBIX MOTPEOHOCTEH 00YJaIOUUXCsl C TPYAHOCTAMU B OOYYEHHUH M COLMAIM3AlMU MPU OCBOCHUU OCHOBH O
o0pa3zoBaTeNbHON IPOTrPaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHMs;

- OMpeiesieHne YPOBHS aKTyaJlbHOTO Pa3BUTHUS M 30HBI OJIMKailiero pa3BuTUsl 00yJaromerocs ¢ TpyIHOCTSIMHA B OOyYE€HUU U COLIMAIN3aI1H, BbISIBICHHE
PE3epPBHBIX BO3MOKHOCTEN 00yUaroerocs;

- U3YYCHHE PA3BUTHS YMOIIMOHAILHO-BOJICBOM, IO3HABATEIHLHOM, PEYEBOM cPep U TUIHOCTHBIX OCOOCHHOCTEH 00YUaIOIuXCs;

- U3y4YEeHHE COIMAIbHOM CUTYallul Pa3BUTHUS U YCIOBUM CEMEHHOTO BOCIIUTAHUS O0y4YaIOINXCs;

- U3y4EHUE aJaNTUBHBIX BO3MOXKHOCTEH M YPOBHS COLIMATM3ALNN 00YJaIOIIUXCS;



- U3y4YeHHE UHIUBUIYaTbHBIX 00Pa30BaTEIbHBIX U COI[MATIbHO-KOMMYHUKATUBHBIX MOTPEOHOCTEN 00yJaroInXCs;

MOHMTOPUHT YpPOBHS M JUHAMHKU pa3BUTHUA OOYy4YaIOIIMXCS, a TaKKe CO3JaHUS HEOOXOAMMBIX YCJIOBMM, COOTBETCTBYIOIIMX WHIUBUIYATbHBIM
00pa3oBaTeNbHBIM MOTPEOHOCTSIM 00YUAIOMIUXCS ¢ TPYIHOCTSAMH B 00Y4YEHUHU U COLMATH3AIINN;

- MOHUTOPHUHT JIUHAMHKH YCIIEUTHOCTH OCBOSHHsI 00pa30BaTEIbHBIX IPOTPaMM OCHOBHOTO O0OIIETO 00pa3oBaHusI.

Koppekuyuonno-pazeusaioujan paboma exkniouaem:

- HCHOJB30BAHUE CIEUUAIBHBIX METOIUK, METOJIOB M MpPHUEMOB OOyUeHHS B COOTBETCTBUU C 0OOpa30BATENbHBIMH MOTPEOHOCTSIMU OOYYArOIIHUXCS C
TPYJHOCTSMHU B OOYUYEHUHU U COLMANTH3AIINH;

- OpPraHu3alyI0 U MPOBEJIECHUE MHAWBHUIYAIBHBIX U TPYIMIOBBIX KOPPEKIMOHHO-PA3BUBAIOUINX 3aHATUNA, HEOOXOIUMBIX MJIsl MPEOAOJICHHS HAapyLIEHUI
Pa3BUTHUSA, TPYAHOCTEH 00YUECHHSI U COLIMATIN3ALINN;

- pazButHe (OpPM M HABBIKOB JMYHOCTHOT'O OOIIEHUS B TPYIIE CBEPCTHUKOB, KOMMYHUKATHBHOW KOMIIETCHIIMU; COBEPIICHCTBOBAHWU HABBIKOB
COLIMAJIN3aMU U PACIIMPEHUH COLIMAIbHOTO B3aUMO/IEUCTBUS CO CBEPCTHUKAMU;

- OpraHu3alli0 OCHOBHBIX BUJIOB JI€ATEIbHOCTH 00YYarOIIMXCsl B IPOLIECCE OCBOCHUSI UMU 00pa30BaTEIbHbBIX IPOTPAMM;

- pa3BUTHE KOMIIETEHIIN, HEOOXOIUMBIX JUIsl IPOIOJKEHUSI 00pa30BaHuUs U MPOPECCHOHATBHOTO CAMOOTIPEICIICHHS,

- COBEPIIICHCTBOBAHUE HABHIKOB MOJYYCHHS U HMCIOJIB30BAaHUS WH(GOPMAIINH, CTIOCOOCTBYIOIINX MOBBIIICHUIO COLUAIBHBIX KOMIIETCHIIMN U aJanTalud B
pEaIbHBIX KU3HEHHBIX YCIOBUSIX.

Koncynomamuenan paboma exnovaem:

- KOHCYJIbTaTMBHYIO IOMOIIb CEMbE B BOIIPOCAX BBIOOpA CTpaTerMM BOCIUTAHMS U MPUEMOB KOPPEKIIMOHHO-Pa3BUBAIOIIETO OOYYEHHs, B PELICHUU
aKTyaJbHBIX TPYIHOCTEH 00yUaronerocs;

- KOHCYJIbTallMOHHYIO MOJJIEP>KKY U TOMOIIb, HAlIPaBJIEHHbIE HA COJIEHCTBUE CBOOOHOMY U OCO3HAHHOMY BBIOOpY OOyuarommmucs npodeccuu, Gopmsl U
MecTa 00y4eHHs] B COOTBETCTBUHU € IPO(ECCHOHATBHBIMU UHTEPECAMU, MHINBUIYaJIbHBIMUA CIIOCOOHOCTSAMHU U IICUXO(PU3NOIIOTUYECKUMU OCOOCHHOCTSIMH.

Hugpopmayuonno-npoceemumensckas paboma exnrovaem:

- "H(OPMAIIMOHHYIO TTOIEPKKY 00pa30BaTENbHOMN ACATEIHHOCTH 00YUAIONIUXCs, UX POJAUTENEH (3aKOHHBIX MPE/ICTABUTEIIEH );

- paznuuHble (OPMBI MPOCBETUTENBLCKON JEATENbHOCTH (JIEKIUH, Oecebl, MHPOPMAllMOHHbIE CTEH/Ibl, T€YaTHbIE MaTepHasbl, JTEKTPOHHBIE PECYPCHI),
HarpaBJIeHHbIE HAa pa3bsICHEHHWE YYAaCTHHKAM O0pa3oBaTelIbHOro Ipolecca — o0ydyaromuMcs (Kak UMEIOIIUM, TaK U He MMEIOIIUM TPYAHOCTH B OOyYeHHH H
COLIMAJIN3ALUH ), UX POAUTEISAM (3aKOHHBIM MPEACTABUTEINSIM) — BOINPOCOB, CBA3aHHBIX C OCOOCHHOCTSMHU 00pa30BaTEIbHOIO Mpoliecca.

MATEPHUAJ/IBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O ITPEIMETA «®PU3UKA»

Ne /i HaumeHnoBanre 00b€KTOB U CPECTB MaTePHAIbHO-TEXHUYECKOTO 00eCTIeUeHHs
1. IlepeyeHb YU€OHO-METOAMYECKOT0 00ecTedeHHsI
1.1. ®uswnka, 10 kmace/ I'.5. Mskumes «M3aarenbctBo «IIpocBenieHmne
1.2. ®uswnka, 11 kmace/ I'.5. Mskumes «M3aarenbctBo «IIpocBeniermne

1.3. Co6opnuk 3anay no ¢usuke, 10-11 kmace/ O.U. I'pomueBa «M3naTenbecTBO «K3aMeH»




2. llndposbie o0pa3oBaTeibHbIE PeCYPChI

2.1. http://fcior.edu.ru/ - ¢penepanbHbIil MOPTAT MIKOJIBHBIX HUPPOBBIX 00pa30BaATEIBHBIX PECYPCOB
2.2. http://www.school-collection.edu.ru/ - nmudpossie 006pa3oBaTeIbHBIC PECYPCHI IS 001IC00pa30BATEIBHOM IIKOJIBI
3. Texnuueckue cpeacTBa 00y4eHust

3.1 KoMmmbrorep — pabouee MeCTo yuuTens 1

3.2 [TpoexTop 1

3.3 Moy 1

3.4 YcTpoiicTBa BEIBO/IA 3BYKOBOW HH(OpMAIUK (KOJIOHKH ) 1
1

3.5. [Tpesentanuu (LIOP)



http://fcior.edu.ru/
http://www.school-collection.edu.ru/

