IMMPUJIOXKEHUE 1

K OCHOBHOH 00pa3oBaTeIbHOI MporpamMme
CpeIHero o0Iero oopa3oBaHus, IPHUHATON
Ha 3aCelaHN! I1eIarOTHYECKOT0 COBETa
Iporokoin ot 29.08.2024 Nel,
YTBEPXKICHHOW IPHKAa30M AWPEKTOpa

ot 30.08.2024 Ne159/01-11

PABOYAS ITPOI'PAMMA
CPEJAHEI'O OBIIET'O OBPA3OBAHUASA
O MPEJMETY «®U3UKA. BA3OBbIA YPOBEHb»

(ms 10-11 xkmaccoB)
ID 5692720

2024



HOACHUMTEJIBHAS 3AIIMCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJMETA «®PU3UKA»

Pabouas mporpamma no usmuke Ha ypoBHE cpeiHero oodiiero oopa3oBanus (0a30BbIii YPOBEHb U3yU€HUS MIPEAMETA) COCTABIIEHA HA OCHOBE MOJOXEHUH U
TpeOOBaHUH K pe3ysIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM IPOTpaMMBbl, IPEACTaBICHHBIX B DenepanbHOM roCyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe
cpenuero obmiero oopazoanus (PI'OC COO), a Takxke ¢ yuérom henepanbHOi paboueit mporpaMMbl Bociutanus v KoHIenuu npernoaaBanus yaeOHOTo rpeaMera
«Dusnkay B 00pa3zoBaTeNbHBIX opraHu3anusx Poccuiickoit deaeparuu, peain3yonmx OCHOBHBIE 00IIe00pa30BaTEIbHBIE POTPAMMBI.

dwu3mKa Kak Hayka 0 HauboJjee O0IMX 3aKOHAaX MPHUPOJIBI, BHICTYIAs B Ka4eCTBE Y4eOHOrO MpeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHU#l 00 okpyxkatomeM mupe. LIIKonbHBI Kype GU3MKH — CHCTEMOOOPA3YIOUIHA JUIsI €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKHE
3aKOHBI JIS)KaT B OCHOBE IPOILIECCOB M SIBICHHUI, M3y4aeMbIX XHMHEW, Ouonoruei, ¢usnyeckoil reorpadueil u actpoHomuei. Vcmonp3oBaHHe W aKTHBHOE
MpUMEHEeHHE PU3NYECKUX 3HAHUI ONpeAeNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHIA B c(hepe IHEPTeTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, OJTy4YeHUs
HOBBIX MaTEPHAJIOB C 33/IaHHBIMH CBOMCTBaMHU U Ap. M3yueHne Gpu3uKu BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KApTUHBI MUPA YUALUXCS,
B (hopMHpoBaHHE YMEHHUI MPUMEHSATh HAYYHBIN METOJ] IO3HAHUS MIPH BBHITIOJHEHUN UMH YU€OHBIX UCCIICTOBAHHIA.

B ocHOBY kypca ¢pu3uku cpeaHel MIKOIbI MOJI0XKEH Pl UAEH, KOTOPbIE MOYKHO pacCMAaTPUBATh KaK MPUHIIUIIBI €T0 IOCTPOSHUS.

Hoen yenocmnocmu. B cOOTBETCTBUM C HEM KypC ABJISETCS JOTUYECKH 3aBEPIIEHHBIM, OH COACPKHUT MaTepuall U3 BCEX pas3ieioB (PU3HMKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TAK U1 COBPEMEHHON (PU3HKH.

Hoesn zenepanuzayuu. B cOOTBETCTBUY C HEN MaTepual Kypca pU3nKU 00beTMHEH BOKPYT (hr3nueckux Teopuil. Beaynmm B kypce siBisieTcst GopMHUpOBaHHE
IIPEICTAaBICHUM O CTPYKTYPHBIX YPOBHSAX MaTEpUH, BEILIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE€ peanuszanus npeanoyaraeT UCHoIb30BaHUE T'YMaHUTAPHOIO MOTEHIMaNa (GU3NUECKOM HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS
¢u3uKu ¢ pazBuTHEM OOIIECTBA, & TAK)KE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U SKOJIOTMYECKUMHU MTPOOIEMaMH.

Hoea npuxnaououi nanpasenennocmu. Kypc Gusuku npenmnonaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHHYECKUX U TEXHOJOTHMUECKUX MPUIIOKEHUH
M3YYEHHBIX TEOPUI U 3aKOHOB.

Hoesn rxonozuzayuu peanusyercs MOCPEACTBOM BBEACHUS 3JIEMEHTOB COAEPKaHMsI, MOCBAIIEHHBIX YKOJIOTHYECKUM ITPOoOIieMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTH, a TaKKe 00CYXIeHUs IPOoOJieM palliOHAIbHOTO PUPOIOTIOIb30BaHMS U SKOJIOTMYECKOI 0€301aCHOCTH.

CTep>KHEBBIMU 3JIEMEHTaMU Kypca (pU3UKU CpefHel IMIKOJbI SBISAITCS (pusnueckue Teopuu (popMUpOBaHUE MPEACTABICHUN O CTPYKTYype MOCTPOCHHUS
¢usnueckoil Teopuu, poiau (QyHAAMEHTATbHBIX 3aKOHOB M NPHUHIMIIOB B COBPEMEHHBIX IMPEICTABICHUSAX O MPHUPOJE, I'PAHHUIAX MPUMEHUMOCTH TEOPUH, IS
OIHMCAaHUs ECTECTBEHHO-HAYYHBIX SIBJICHUH U IPOLIECCOB).

CuCTeMHO-IeTETbHOCTHBIN 1MOAX0/ B Kypce (PHU3UKU pean3yeTcs MPeXk/Ie BCEro 3a CYET OpraHu3aliy SKCIEPUMEHTAIBHOMN JesTeTbHOCTH 00YyYatOIUXCsl.
Jlnst 6a30BOro ypoBHsI Kypca (PU3MKH — 3TO MCIOJIB30BaHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U Ja0OpaTOpHBIX paboT, KOTOpHIE B
nporpaMMe OOBbEIMHEHbl B OOIIMN CHUCOK YYEHHYECKUX MPaKTUYeCKUX paboT. BeineneHue B ykazaHHOM IMepedyHe J1abopaTOpHBIX padoT, MPOBOAUMBIX IS
KOHTPOJIS M OLIEHKHU, OCYIECTBIISIETCA YYaCTHUKAaMU 00pa30BaTeIbHOIO MpoIiecca UCXO0/sI U3 0COOCHHOCTEHN TeMaTHUeCKOro MJIaHUPOBAaHUS U OCHAIIIEHUs KaOMHeTa
¢uzuku. [1pu sTom oGecnieunBaeTcs OBJIa/leHnEe 00Y4alOIUMUCA YMEHUSMU [TPOBOJAUTH KOCBEHHbBIE N3MEPEHUS, UCCIIEJOBAHMSI 3aBUCUMOCTEN (PU3NUECKUX BETMYNH
Y ITOCTaHOBKY OIIBITOB IO MPOBEPKE MPEATIOKEHHBIX THUIIOTE3.



bonbiioe BHUMaHKE yAeNseTCs PElICHUI0 pacu€THBIX W KaueCTBEHHBIX 3afad. [Ipu sTom mns pacu€THBIX 3a/ay MPUOPUTETOM SIBIISIFOTCS 3a7aud C SBHO
3aJlaHHOM (PU3UYECKOM MOJIENbI0, MO3BOJIAIONINE IPUMEHITh U3yUYE€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaKk U UHTETpUpys 3HaAHUS U3
Pa3HbIX Pa3acCiioB. I[JI?I Ka4CCTBCHHBIX 3aJa4 IMPUOPUTCTOM SBJIAIOTCA 3aJlaHUS Ha 06’b$ICHeHI/Ie MMPOTCKAaHUA (1)I/ISI/I‘ICCKI/IX SIBIICHUN M mponeccoB B Opr)KaIOH_[Cﬁ
KHU3HH, TpeOyrommue BeIoopa (pu3nueckoil MO TSl CUTYalluH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanmsimu @I'OC COO k maTepHaabHO-TEXHHYECKOMY OOECIeUeHHI0 y4eOHOro mporecca 0a30BbId YpoBEHb Kypca (U3UKU B
CpeI[Hef/'I IIKOJIC NOJKCH U3YUATHCA B YCIIOBUAX IMPEAMCTHOI'O KaGI/IHeTa (1)I/I3I/IKI/I HJIU B YCJIOBUAX UHTCTPUPOBAHHOTO Ka6I/IHeTa npeaAMETOB CCTCCTBCHHO-HAYYHOTI'O
nukia. B kabunere Gpu3uku AOKHO OBITH HEOOXOIMMOE JIabopaTOpHOE 000pYIOBaHUE ISl BHIITOIHEHHS YKa3aHHBIX B MPOTrpaMMe YUEHHYECKUX MPAKTHUYECKUX
paboT U IeMOHCTPAIIMIOHHOE 000PYIOBaHHUE.

JlemoHcTpanimoHHOEe 00OpyaoBaHue (GOPMUPYETCS B COOTBETCTBHUM C MPHUHIUIIOM MHUHUMAQJIBHON JOCTaTOYHOCTH U OOECIEYHBAET MOCTAHOBKY
MIEPEYUCIICHHBIX B IIPOrpaMMe KIFOUEBBIX AEMOHCTPALIMA JUISl KCCIIEeI0OBAaHUS M3Y4aeMBbIX SIBJICHHUH U MPOLIECCOB, SMIUPHUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX
TECXHUYCCKUX HpHMCHCHHfI.

JlaboparopHoe 000OpyIOBaHHE JJI YUYCHUYCCKHX MPAKTUYCCKUX PaboT (GopMHpyeTcs B BHJEC TEMATHUYSCKUX KOMILJICKTOB W OOECIICUMBACTCS B paculre
OJTHOT'O KOMIUIEKTa Ha IBYX oOydaromuxcs. TemaTnyeckre KOMITIEKTH Ja00paTOpHOTO 000pYyI0BaHUS JOIKHBI OBITH ITOCTPOEHBI HA KOMIUIEKCHOM M CIIOIh30BAHUHT
aHAJIOTOBBIX ¥ NU(POBBIX MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEILHBIX CUCTEM B BUI€ IUPPOBBIX Ja00paTOPHIA.

HEJIN U3YYEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA»

OCHOBHBIMU TIENIAMU U3Y4YeHUS (PU3UKU B 00IIeM 00pa30BaHUU SBISIOTCS:

e (QopmupoBaHuE UHTEpeca M CTpeMJIeHHS OOydaloIUXCsl K HAaydHOMY M3YYEHHUIO MPHUPOAbI, Pa3BUTHE HMX HHTEUIEKTYaJbHBIX U TBOPUYECKUX
CIOCOOHOCTEMN;
pa3BUTHE TIPECTABICHUN O HAYYHOM METOJE MMO3HaHUs U (OPMUPOBAHKE UCCIEA0BATEIHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;
dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pPe3y/bTaTa U3y-ueHusl OCHOB CTPOCHHSI MaTepPHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;
dbopMHupOBaHNE YMEHUN OOBSICHATH SIBJIICHUS C UCIIOIh30BaHNEM (PU3MUECKUX 3HAHUHN U HAyYHBIX JIOKA3aTeJIbCTB;

e (QopmupoBaHUE NPEACTABICHUN O POIN PUUKHU I Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.
JocTuxeHne 3TUX 1enei odecreynBaeTcs pelieHreM CIeIYIOINX 3a7a4 B IMpoliecce U3yueHus Kypca GU3NKH Ha YPOBHE CPEIHEro o0IIero oopa3oBaHus:

e puoOpeTeHne CUCTEMbl 3HaHUN 00 OOHIMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUSIX, BKIHOYAs MEXAaHUKY, MOJIEKYJSPHYIO (QHU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPOYU3UKY;

e (opMupoBaHHE YMEHHH NPUMEHSTHh TEOPETHUECKUE 3HAHUA JUIs OOBSICHEHUS (PU3MUYECKHX SBICHHHA B MPHUPOJE W JUIS NPUHATHS NPAKTUYECKUX
pELIEeHUI B IOBCETHEBHOM JKU3HU;

® OCBOEHHE CIOCOOOB PEIIEHUs PA3INYHBIX 33/1a4 C SBHO 33JaHHON (U3NYECKOM MOJENbIO, 3a7a4, MOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE CO3/1aHne
(bu3nueckoil Mosienu, aleKBaTHON yCIOBUAM 3a/1a4H;

® T[OHUMMaHHE (PU3UYECKHX OCHOB U MPUHIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO
cpeny;

® OBJIQJICHHE METOJAMU CaMOCTOSITEIbHOIO TUIAHUPOBAHMS M MPOBEIEHHsS (PU3NUYECKUX IKCIIEPUMEHTOB, aHAINW3a M MHTEepHpeTanuyd UH(pOpMaIHH,
OIpeeNIeHUs] JOCTOBEPHOCTH MOJIyUEHHOT'O PE3YJIbTaTa;

® CO3/IaHUE YCIIOBHUH ISl pa3BUTUS YMEHUIN MPOEKTHO-UCCIIEIOBATENBCKOM, TBOPUECKON AEATETBHOCTH.



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

B cootBerctBun ¢ ®I'OC COO ¢usuka sBasercss o0s3aTenbHBIM TPEIMETOM Ha YpPOBHE cpemHero oodmiero oOpasoBanwms. JlanHas mporpamma
peIycMaTpuBaeT u3yueHune Gu3nku Ha 6a30BoM ypoBHE B 00bEMe 136 1 3a 1Ba rosia o0yuenus o 2 4 B Henenro B 10 u 11 knaccax. B TeMaTnyeckoM MIaHUPOBAHUN
st 10 1 11 kmaccoB mpenmnosaratoTcsi pe3epB BPeMEHHU, KOTOPBIN YUUTENlb MOXKET HCIIOJIb30BaTh 110 CBOEMY YCMOTPEHHIO, U IIOBTOPUTEIHHO-0000IIAOIIHE YPOKH.

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. Ponp sKCepuMeHTa W TEOpHH B IMPOLECCE TO3HAHUS TPHPOIBL.
DKcIepuMeHT B (hU3HKE.

MopenupoBanue (hu3nyYecKuX siBIeHUH 1 npoueccoB. Hayunblie runores3sl. @uzndeckue 3aK0HbI U TEOPUU. I"paHUIbl IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[TpuHIUI COOTBETCTBUS.

Posib 1 MecTO ¢u3nKK B pOPMHUPOBAHUU COBPEMEHHON HayUYHOW KapTUHBI MUPA, B IPAKTUUECKON AEATEIbHOCTH JIIOJIEH.

Hemoncmpayuu

1. AnanoroBsie U UG POBbIE U3MEPUTENbHBIE IPUOOPHI, KOMIBIOTEPHBIE TATYHKU.

PA3JIEJI 2. MEXAHUKA

Tema 1. Kunematuka

Mexannueckoe nBukeHue. OTHOCUTEIbHOCTh MEXAaHUYECKOT0 IBMKeHus. Cuctema oTcuéra. TpaekTopusi.

[Tepemenienue, cKOpoCTh (CpeIHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTb) M YCKOPEHHE MaTepUalIbHOW TOYKH, UX MPOEKIMHM Ha OCH CHCTEMBbl KOOpIHHAT.
Crnosxenue nepeMeIieHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpPSIMOJIMHEHHOE IBIKeHHe. ['paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, MYTH U IepeMeIleHus
MaTEpHUaIbHOU TOUKH OT BPEMEHHU.

CBoboaHoe masieHne. Y CKopeHue CBOOOTHOTO TIaICHMS.

KpuBonuHeliHoe nBrkeHne. [[BrykeHHe MAaTepruagbHON TOYKH IO OKPYKHOCTH C IOCTOSIHHOW IO MOJYJI0 CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHEMHas
ckopocTb. [lepron u yactora oOpamenus. LleHTpocTpeMUTETbHOE YCKOPEHUE.

TexHUyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: CITUAOMETD, ABMKEHHUE CHAPSI0B, IIEMHbIE U peMEHHBIE TIEpeJayl.

Hemoncmpayuu

1. Monens cucteMsl 0TCUETa, MIUTFOCTPALIs KHHEMAaTHYECKUX XapAaKTEPUCTUK JIBUKEHUS.

2. IlpeoOpa3oBaHue IBMXKEHUH C UCTIOIb30BAHUEM MTPOCTHIX MEXaHU3MOB.

3. ITaneHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.



4. HabmroeHue ABMKEHUSA 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. 3y4yeHrne HEpaBHOMEPHOIO ABMXKEHHUS C LIEJIBIO OIIPEIEICHHUSI MTHOBEHHOM CKOPOCTH.
2. HUccnenoBanue COOTHOLIEHUS] MEXIY MYTSIMH, HNPOHJAEHHBIMU TEJIOM 3a IOCJIEI0BATEIIbHBIE PAaBHBIE MPOMEXYTKH BPEMEHHM IPU PaBHOYCKOPEHHOM
JBUKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.
3. 3yueHue ABMXKEHUS MIAPUKA B BI3KOU KUIKOCTH.
4. N3yuyeHue IBUKEHUS Tella, OPOLICHHOT'O TOPU30HTAIBHO.
Tema 2. JIlunamuka
[IpuHnun otHOocuTensHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. MIHEpuuanbHble CHCTEMBI OTCUETA.
Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akon HeroToHa 17151 MaTepuanbHO ToUKU. Tperuii 3akoH HetoToHA /17151 MaTepUaIbHBIX TOUYEK.
3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.
Tpenue. Bunel Tpenus (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs CKOJIBKEHUS W cuiia TpeHus mnokos. Koaddumuent
TpeHus. Cuiia CONpOTUBIICHUS MIPU ABUKEHUU TENA B )KUJIKOCTH WJIH Ta3e.
[ToctynarensHO€E U BpalaTeabHOE ABIKEHHUE aOCONMIOTHO TBEPIOTO Tena.
MoOMEHT cuiIbl OTHOCUTENBHO OCcH BpaiieHus. [1nedo cumbl. Y cnoBus paBHOBeCUs: TBEPAOTO Tena.
TexHu4eckue ycTpoicTBa U MpakTUUECKOe MTPUMEHEHNE: TTOAIIUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITYTHHUKOB.
Hemoncmpayuu
. SIBnenue unepuuu.
. CpaBHEHHE MacC B3aMMOICUCTBYIOIINX TEJ.
. Bropoii 3akoH HeroToHa.
. U3mepenue cu.
. CioxxeHune cuil.
. 3aBUCHMOCTH CHJIBI YIPYTOCTH OT Ae(opMarium.
. HeBecomocTs. Bec Tena npu yCcKOpeHHOM NOIBEME U AJCHUH.
. CpaBHEHUE CUJT TPEHUS TTOKOS, KAUCHUS U CKOJIbKEHUS.
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. YciioBust paBHOBECHUS TBEPAOTO Tena. Busibl paBHOBECHS.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomut

1. U3yuyeHue aBuxeHUst OpycKa 0 HaKJIIOHHOW TUIOCKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIMX B MPYXXHHE U PE3UHOBOM 00pasIie, OT uX JAeGopMaruu.
3. UccnenoBanue yclioBUM paBHOBECUS TBEPOrO TeJa, UMEIOILIEr0 OCh BPAIICHHUS.

Tema 3. 3aK0oHBI COXpPaHEeHHsSI B MeXaHHKeE



HMmnynbe mMaTtepuanbHON TOYKM (Tena), CUCTEMbl MaTepHaIbHBIX TOUYeK. VIMIyJbC CHIIBI U U3MEHEHHE MMITyJbCa Tejla. 3aKOH COXPAHEHMs MMITYJbCa.
PeakTuBHOE IBHKEHUE.

Pabora cuibl. MOLTHOCTH CHITBIL.

Kunernueckas sneprust MatepuanbHoi Touku. Teopema 00 M3MEHEHUH KHHETUYECKON SHEPTUH.

[NorennmaneHast sHeprus. [loTeHanbHas sHeprus yrnpyro nehopMUpoBaHHON NpyxHUHbI. [loTeHnanbHast SHEpTrHs Tesna BOIU3U OBEPXHOCTH 3eMITH.

[lorennmanpHble ¥ HENOTEHIHUATBHBIE CUIIBI. CBA3b Pa0OTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHNYEeCKOH YHEPTUU CUCTEMBI TeJ. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPIHH.

VYnopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHHUYecKkue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONEDP, IPYKUHHBIA TUCTOJIET, JBUKCHHUE PAKeET.

Hemoncmpayuu

1. 3aKoH coXpaHEHMs UMITYJIbCA.

2. PeakTBHOE JBUKEHUE.

3. Ilepexo mOTEHLIMANBHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomul

1. U3yueHue abCOMIOTHO HEYNIPYTOro yaapa ¢ 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

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKON TEOPUH M MX ONbITHOEe oOocHoBaHHe. bpoyHoBckoe aBmxkenue. Auddysus. Xapakrep IBUKEHUS U
B3alMOJICHCTBUS YacTHI] BelecTBa. Moenu CTpOeHUsI ra3oB, KUAKOCTEW U TBEPABIX T U 0O0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mozenel. Macca u
pa3mepsl mosiekyi. KonnuectBo BemectBa. [locrosanas ABoraapo.

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

Mopenp naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETHUYECKOW TEOpUH HIeaIbHOro ra3za. AOCONIOTHas TeMIepaTypa Kak Mepa cpeaHei
KMHETUYECKOW HHEPruM TEIUIOBOTO JABMKEHHUs dacTull rasza. lllkama temneparyp KeneBuHa. ['a3oBbie 3akoHbl. YpaBHeHue Menzaeneesa—Kianelipona. 3akoH
JansToHa. M30mporecchl B H1eaIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npencraBieHHe H30IPOLIECCOB: U30TepMa, H30X0pa, U300apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Hemoncmpayuu

1. OnbIThI, JOKA3bIBAIOLINE TUCKPETHOE CTPOEHHUE BEIECTBA, (POTOrpapi MOJIEKYJ OPraHUYECKUX COeTUHEHUH.

2. OnpIThl 10 AUPHY3UH KUIKOCTEH U Ta30B.

3. Mopenb OpOyHOBCKOTO JIBH)KCHHS.

4. Mopens onsita [lITepHa.

5. OnbIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

6. Mogenb, nuocTpupyronias IpupoAy AaBJICHUS I'a3a HA CTEHKU COCY/a.

7. OnBITHI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAECAIBHOIO ra3za, N30IpOLECCHI.



Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomul
1. Onpenenenrie Macchl BO3/IyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPECHHI 00BhEMa KOMHATHI, IABJICHUS M TEMIIEPATyphl BO3/1yXa B HEM.
2. UccnenoBanue 3aBUCMMOCTU MEXy IapaMeTpaMy COCTOSTHUS Pa3peXEHHOIO rasa.
Tema 2. OcHOBBI TEPMOAMHAMHMKH
TepmoauHaMuyeckass cucreMa. BHYTpEHHssST SHEprusi TEPMOJMHAMHMYECKOW CHUCTEMBI M CrocoObl e€ m3MeHeHHs. KonmuecTBO TeruoTsl W pabora.
BuyTpeHHs 9HEpryust 0OJHOATOMHOI'O UICAIBHOIO raza. Buabl Temonepenayu: TEIUIONPOBOIHOCTh, KOHBEKIMSA, U3JIydYeHHUE. Y IeJIbHasl TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEmIoThl IpH TeIIonepeaaye.
[Tonsatne 06 aguabatHoMm mpouecce. lepBblii 3ak0H TepMoaMHaMUKU. [IprMeHeHHe MepBOoro 3akoHa TEPMOAMHAMMKHU K M3omporeccam. ['paduueckas
MHTepIpeTanus padoTsl rasa.
Bropoii 3akoH TepmoauHamuku. HeoOpatumMocTh npoLeccoB B MpUpoe.
TennoBble MamuHbL. [[pUHIMIBI 1eHCTBHS TEIUTOBBIX MammuH. [IpeoOpazoBanus sueprun B TemioBbix MammHax. KI1/] TemmoBoit mamunel. Hukn Kapao u
ero KII/I. Dxonornyeckue npoodaemMpl TEIIOIHEPTETUKY.
TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: JBUTATEIb BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAUIbHUK, KOHAULIUOHED.
Hemoncmpayuu
1. VI3MeHeHue BHYTpEHHEN 3HEPruM Telsa MpU COBEpIIEHUN padOoThl: BbUIET MPOOKU U3 OYTBHUIKHU O] ACHCTBUEM C)KAaTOro BO3/yXa, HarpeBaHue 3¢upa B
JaTyHHOH TpyOKe MyTéM TpeHus (BUICOAEMOHCTpALINs).
2. I3MeHeHne BHYTpEHHEH sHepruu (TeMiepaTypsl) Tela Ipu Tersionepeaaye.
3. OmbIT 110 aabaTHOMY PaCIIMPEHUIO BO3AYyXa (OIBIT C BO3AYIIHBIM OTHUBOM).
4. Mopenu napoBoil TypOHHBI, IBUraTelIsl BHYTPEHHETO CTOPAHUsS, PEAKTUBHOTO JBUTATEIIS.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi
1. 3mepeHue yaenbHO# TemI0EMKOCTH.
Tema 3. ArperaTHble cocTosiHMA BenlecTBa. ®a3oBble Mepexoabl
[TapoobpazoBanue u koHAeHcauus. Mcnapenue u kuneHue. AGCONIOTHAS M OTHOCUTEIbHAS BIaXKHOCTh Bo3ayxa. HackleHHsli nmap. YaenbHas Termiora
napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KUIEHUS OT JaBJICHUS.
Tsépnoe teno. Kpucrannuueckue u amopdHslie Tena. AHM30TPONHs CBOMCTB KpucTayuioB. XKuakue kpucramisl. CoBpeMeHHble MaTtepuaibl. [Inapnenue u
KpUCTaJIu3anus. Y aenabHas Temora miasienus. Cyomumanus.
YpaBHeHUEe TeII0BOro OangaHca.
TexHu4eckne yCTpOrUCTBa U MPAKTUYECKOE TPUMEHEHNE: TUTPOMETP U IICUXPOMETP, KATTOPUMETP, TEXHOJIOTHH ITOJTY4EHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM
YHUCJIe HAHOMATEePUaJIOB, U HAHOTEXHOJIOTHH.
Hemoncmpayuu
1. CBoiiCTBa HACBHIILIEHHBIX MTAPOB.
2. Kunenue npyu NOHWKEHHOM JIaBJICHUM.
3. CnocoObl U3MEpEHNs BIaXKHOCTH.
4. HabGmroneHue HarpeBaHUs U TUIaBJICHUS KPUCTAIUTMYECKOTO BEIIECTRA.



5. leMOHCTpaIus KpUCTaIOB.

Yuenuueckuii 3xcnepumenm, nadbopamopuvie padbomot

1. I3MepeHre OTHOCUTENbHON BIAKHOCTH BO3IyXa.

PA3JIEJI 4. JIEKTPOANHAMMUKA

Tema 1. DnexkTpocTraTuka

OnexTpuzauus Tel. JNEKTpUUecKud 3apsan. JlBa BHJA 3EKTpUUYECKUX 3apsAaoB. IIpOBOIHUKM, NMANEKTPUKH U IOJYIPOBOJHUKH. 3aKOH COXPaHEHMUS
3IEKTPUYECKOTO 3aps/a.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHblid 3eKTpUUECKUN 3apsij. DiekTpuueckoe mnoiie. Hanpspk€HHOCTh aiiekTpuyeckoro mnotis. [Ipuniumn
CYNEPIIO3HULINH JIEKTPUYECKUX NTosIeH. JIMHuM HanpsHKEHHOCTH 3JIEKTPUYECKOTO TOJIA.

PaGora cun snextpocratuueckoro noss. [lorennman. Paznocts noreniuanos. [I[poBogHUKY U AUSTIEKTPUKH B JIEKTPOCTATUIECKOM MoJie. J{usnexTpruueckas
IIPOHUIIAEMOCTb.

OnextpoéMkocTh. KoHneHcaTop. DineKTpo€MKOCTh INIOCKOT0 KOH/IEHCATOpa. DHEPIusl 3apsKEHHOT0 KOHIEHCaTopa.

TexHUUecKne YCTpOWCTBA M MPAKTUYECKOE TPUMEHEHHUE: DJIEKTPOCKOI, DJEKTPOMETpP, IJIEKTPOCTaTHYeCKas 3alluTa, 3a3eMJICHHE AJIEKTPOIPHOOPOB,
KOH/JIEHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Hemoncmpayuu

1. YCTpOoMCTBO M IPUHLIMIT ICUCTBUS JIEKTPOMETPA.

2. BzaumojencTBrE Ha3IEKTPU30BaHHBIX TEI.

3. DIEKTpUUECKOE MOJIE 3apsSKEHHBIX TEII.

4. IIpoBOJHUKH B AJIEKTPOCTATUUECKOM ITOJIE.

5. DneKTpocTaTUYeCcKas 3alluTa.

6. JIUdIEKTPUKH B 3JIEKTPOCTATHUECKOM TIOJIE.

7. 3aBUCUMOCTb 3JIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa OT IUIOIIAH IACTHH, PACCTOSHUS MEX]ly HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOT0 KOHZIEHCATopa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

1. I3MepeHue 271eKTPOEMKOCTH KOHJIEHCATOPA.

Tema 2. IlocTosIHHBIN JIeKTPHYECKUH TOK. TOKH B pa3jJiM4YHBIX cpegax

DNEKTPUYECKUN TOK. Y CJIOBHSI CYILIECTBOBAHUS 3JIEKTpUUecKoro Toka. Mcrounnku toka. Cuna toka. I1ocTOSHHBIN TOK.

Hanpsoxenue. 3akon OMa 17151 ydacTka LEenu.

DNeKTpUUecKOoe CONPOTUBIICHHE. Y AebHOE CONPOTUBIICHKE BellecTBa. [locnenoBarenbHoe, mapamieabHOE, CMEIIaHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabota anekTpuueckoro Toka. 3akoH [xoyns—IJlenia. MomHOCTh JIEKTPUUECKOTO TOKA.

O/1C u BHyTpeHHee CONPOTUBICHUE NCTOYHUKA TOKa. 3akoH OMa i MOJIHOM (3aMKHYTOH) 3nekTpuueckoit nenu. KopoTkoe 3ambikaHue.

DNEeKTpOHHAs IPOBOAUMOCTD TBEPBIX METAJUIOB. 3aBUCHUMOCTh COIIPOTUBIIEHHSI METAJNIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MomynpoBonuuku. CoOCTBEHHAs M MPUMECHAs POBOAUMOCTD OJTYNPOBOIHUKOB. CBolicTBa p—N-niepexoa. [1omyrnpoBoAHUKOBBEIE IPUOOPHI.



DJIEKTPUUYECKUI TOK B paCTBOPaX M pacIiaBax JEKTPOJIUTOB. DJICKTPOJIUTHYECKAS TUCCOLMAIINS. DIEKTPOIIU3.

DJIEKTPUUYECKUH TOK B razax. CaMoCTOSITENbHBIN U HECAMOCTOATENbHBIN pa3psan. Monuus. [1na3zma.

TexHuueckue yCTpOMCTBAa M MPAKTUYECKOE IMPUMEHEHHE: aMIIepMETpP, BOJIBTMETP, PEOCTAaT, MCTOYHUKH TOKA, AJIEKTPOHArpeBaTesIbHbIE MNPUOOPHI,
3JIEKTPOOCBETUTENBHBIE IIPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH MO, TEPMUCTOPHI U (POTOPE3UCTOPHI, IMOIYIIPOBOIHUKOBBIN U0/, TaJbBaHHUKA.

Jemoncmpayuu

1. I3mepeHue cuiibl TOKA U HAIPSKEHUS.

2. 3aBUCHMOCTb COIPOTUBJICHUS IUIUHAPUUIECKUX IPOBOJAHUKOB OT JITMHBI, IIOMIAHN TONEPEYHOr0 CEYCHUs U MaTepuara.

3. CMemnianHoOe COeTUHEHNE POBOTHUKOB.

4. ITpsimoe nzmepenue IJC. KopoTkoe 3aMblkaHN€e TaJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHET0 COMPOTHUBIICHUS.

5. 3aBHCUMOCTH COITPOTUBJICHHS METAJNIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTB 3JIEKTPOIUTOB.

7. UckpoBOii pa3psa U IPOBOAUMOCTb BO3yXa.

8. OIHOCTOPOHHSISI TPOBOJUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomul

1. 3y4yeHue CMEIIaHHOTO COSMHEHHS PE3UCTOPOB.

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

3. HabmroneHue snexTponusa.

MEXIIPEJIMETHBIE CBA3HU

Nsyuenue kypca pusuku 6a30Boro ypoBHsa B 10 Ki1acce OCYIIECTBISETCS ¢ YYETOM COJIEPKATENbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTEeMaTHKH,
OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Mestcnpeomemnvle nOHAMUA, C6A3AHHBIE C U3YUEHUEM MEM 0008 HAYYHO20 NO3HAHUA: SBIICHNE, HAYYHBIN (DakT, runores3a, prusnyeckast BEIMYMHA, 3aKOH,
Teopusl, HAOIIOACHNE, SKCIIEPUMEHT, MOJICTUPOBAHHE, MOJIEITh, N3MEPEHHUE.

Mamemamuka: pelieHUe CUCTEMbl YPAaBHEHMI; JIMHEeHas QyHKUus, napabona, runepbona, ux rpadMkd U CBOMCTBA; TPUTOHOMETpUYECKHE (PYHKLUU:
CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC; OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO; BEKTOPHI U MX MPOEKIIMM Ha OCH KOOPAMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexanuyeckoe JBUKEHHE B JKUBOW mpupoze, aAuddysus, ocMoc, TEIIOOOMEH >KMBBIX OpPraHM3MOB (BUABI TEIUIONEpEeNadyH, TerIOBOe
paBHOBECHE), SJEKTPUUECKUE SBJICHUS B )KUBOM MPUPOJIE.

Xumun: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOSHHE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAS Macca, TEIUIOBbIE CBOMCTBA TBEP/IBIX TEJ, KHUJIKOCTEH U
ra3oB, JIEKTPUIECKHE CBOWCTBA METAIIIIOB, SJICKTPOIIMTHIECKAS TUCCOIIMAIINS, TaThbBaHUKA.

T'eozpaghus: BaxxHOCTH BO3/TyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusn: peoOpa3oBaHKe TBMKCHUH C MCIIOIB30BAHHEM MEXaHU3MOB, YUET TPEHHUS B TEXHHKE, IMOANINITHUKH, UCTIOIb30BaHUE 3aKOHA COXPAHCHHSI
UMITyJIbca B TEXHUKE (pakeTra, BOAOMET W T. 11.), JIBUTATelIh BHYTPEHHETO CTOpaHWs, MapoBas TypOWHA, OBITOBOW XOJOMMILHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJTyYEeHHUsI COBPEMEHHBIX MaTE€pPHUajIoB, B TOM YKCJIe HAHOMATepHaJIOB, U HAHOTEXHOJIOTUH, SJIEKTPOCTATHYECKAsl 3allIUTa, 3a3eMJIEHUE JIEKTPOTIPUOOPOB, KCEPOKC,
CTPYHHBIN IPUHTEP, SIEKTPOHATPEBATEIbHBIE TPHOOPHI, HIEKTPOOCBETUTEIbHBIC TPHOOPHI, TaJIbBAaHUKA.



11 KJIACC

PA3JIEJI 4. DJIEKTPOINHAMMKA

Tema 3. MarautHoe moJie. JJIeKTPOMATHUTHAS UHIAYKIMS

[TocTositHHBIE MarHUTHI. B3aumoaeicTBrE IOCTOSHHBIX MarHUTOB. MaruuTHoe nojie. BeKTop MarHUTHON MHAYKIMU. [IpMHIMI Cyleprio3uIiMM MarHu THBIX
nosiel. JIunum MarauTHOM MHAYKIMK. KapTrHa IMHANA MarHUTHOM MHAYKIUH MOJIS IIOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1oJsie IpOBOJHMKA ¢ TOKOM. KapTuHa JAMHMI MHAYKUMHM MarHUTHOTO MOJIS JJIMHHOIO IPSIMOIO IPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJ-HUKA, KaTyIIKKU ¢ TOKOM. OnbIT Opcrena. BzaumoaeicTsie NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenua, e€ Moaynb U HarpasiieHHe. J[BUKeHHEe 3apsKeHHOM YacTHLIbI B OIHOPOIHOM MarHUTHOM mnouie. PaGora cuisl Jlopenna.

SIBneHue anekTpoMarHuTHOM HHAYKIMK. [IoTok BekTOpa MarHuTHON nHAYKIKU. DJIC nHAYKIMU. 3aKOH JIEKTpOMarHuTHOW nHaykuuu dapanes.

Buxpesoe anexrpuueckoe nose. 31C MHAYKINN B IPOBOJAHUKE, IBUKYIIEMCS IOCTYIIATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

WNunyktuBHOCTD. SBNeHne camonnaykuuu. 31C caMOUHyKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYLIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHnuecKkue yCcTpoiCTBa U IPAKTUYECKOE IPUMEHEHNE: TIOCTOSHHBIE MAarHUTBI, YJIEKTPOMArHUTBI, 2JIEKTPOJBUTATEIb, YCKOPUTEIH YJIEMEHTAapPHBIX YaCTHII,
UHIYKIIMOHHAS TI€Yb.

Hemoncmpayuu

1. OmbIT Dpcrena.

2. OTKJIOHEHHE AIIEKTPOHHOIO TyYKa MarHUTHBIM TOJIEM.

3. JIuHUM MHAYKIIUA MarHUTHOTO TOJIS.

4. BzaumojielicTBUE IBYX MPOBOJIHUKOB C TOKOM.

5. Cuna Amnepa.

6. JlelictBue cuiibl JIopeHIIa Ha MOHBI AIEKTPOJINTA.

7. SIBrieHME HIIEKTPOMArHUTHOM MHIYKIIUU.

8. [IpaBuo Jlenua.

9. 3aBucumocts 3/1C MHAYKLINN OT CKOPOCTH U3MEHEHHUSI MArHUTHOTO ITOTOKA.

10. SIBneHne caMOWHTYKIIUH.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomut

1. N3yyeHne MarHuTHOTO NOJIL KaTyIIKH C TOKOM.

2. UccnenoBanue N€MCTBUS MOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

3. UccnenoBanue ABIEHUS JIEKTPOMArHUTHONW MHAYKLIUH.

Paznen 5. KOJIEBAHUSA 1 BOJTHbBI

Tema 1. MexaHu4ecKue H 3JIEKTPOMAarHUTHbIE KoJIeOaHUsI



Konebarenbnas cucrema. CBOOOMHBIE MexaHWueckue kosiebaHus. ['apmonuueckme konebanus. Ilepwon, dacrorta, ammumtyna u (aza KoseOaHUM.
[IpyxuHHBIA MaITHUK. MaTeMaTHYECKUN MAaITHHUK. Y paBHEHUE TApMOHUYECKUX KoJebanuii. [IpeBpamienne sHEprun Mpu rapMOHUIECKUX KOICOaHMSIX.
KoneGarenbupiit kouTyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJeOaHUS B HICAIHLHOM KOJeOAaTeNIbHOM KOHTYpE. AHAIOTHUS MEXIY MEXaHHUYECKUMH U
3JIEKTPOMArHUTHBIMH KosteOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs! SJHEPTUH B UJICaTbHOM K0JIeOaTeIbHOM KOHTYpE.
[IpencraBnenue o 3aTyxaromux KojaeOaHusIX. BelHyX)/1eHHbIE MeXaHHuecKue KoneOanus. Pe3zonanc. BeiHyX1eHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.
[lepemennsiii Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK. MOILTHOCT NEPEMEHHOI0 TOKA. AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbl TOKA U HATIPSIKEHHUS.
Tpancdopmarop. [IponsBoacTBo, nepesaya u noTpedIeHNE JEKTPHUUECKON SJHEPrUH. DKOJOTHUECKUE PUCKU IIPH IPOU3BOJICTBE 3IeKTpo3Hepruu. Kynsrypa
UCII0JIb30BAaHUs MIEKTPO3HEPIUH B IOBCEAHEBHOM )KU3HHU.
TexHHYeCKHe yCTPONCTBA U PAKTUYECKOE IPUMEHEHHE: MIEKTPUYECKUI 3BOHOK, FEHEPATOP IIEPEMEHHOI0 TOKA, JINHUU 3JIEKTpOIIepeay.
Hemoncmpayuu
HccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMbl (IPY>KUHHBIN MJIM MaTEMAaTUYECKUN MasITHUK).
. HaGmrrotenme 3aTyxaroniux KoineOaHui.
. UccnenoBanme CBOWCTB BBIHYKACHHBIX KOJICOAHUIA.

1

2

3

4. Habmronenue pe3oHaHca.

5. CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

6. OciorpaMMbl (3aBUCUMOCTH CHITIBI TOKA U HAMPSDKEHUS OT BPEMEHHU) ISl DJIEKTPOMATrHUTHBIX KOJIEOaHUH.

7. Pe3oHaHC npu MOCIe10BaTEIbHOM COEIMHEHUH PE3UCTOPa, KaTyIIKU MHAYKTUBHOCTH M KOHAEHCATOpa.

8. Mozenb TMHUY 3JIEKTPONEpeIaUn.

Yuenuueckuii sxcnepumenm, nabopamopnsie paéomot

1. UccnenoBanre 3aBUCUMOCTH TIEPUO/Ia MAJIBIX KOJIEOaHUH Tpy3a Ha HUTHU OT JUTMHBI HUTHU U MacCChI Tpy3a.

2. VccrieoBanre MepeMEHHOTO TOKA B IIETIH U3 TIOCIIE0BATEIFHO COSTUHEHHBIX KOHIEHCATOPA, KATYIIKH H PE3UCTOpa.

Tema 2. Mexann4yecKue v 3J1eKTPOMATHUTHbIE BOJIHbBI

MexaHnnueckue BOJHBI, ycioBUs pacnpoctpaHeHus. [lepmoa. CkopocTh pacnmpocTpaHeHus W JJIMHA BOJHBL. [lomepedHble M MPOAOIBHBIE BOJIHBI.
Wurepdepentius u nudpakiys MEXaHUUECKUX BOJH.

3Byk. CxopocTh 3ByKa. [ poMKoCTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTpOMarHuTHbIE BOJIHBL. Y CJIOBHUSI M3JIyUEHHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas opuenTanus BektopoB [JE, [IB, v B 3J€KTpOMarHUTHON BOJIHE.
CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJH: OTpaKEHUE, MPEIOMIICHHE, IoNspu3aius, nudpaxius, naTepdepernns. CKOpocTh AIEKTPOMArHUTHBIX BOJIH.

[[Ixana smeKTpoMarHuTHEIX BOJTH. [I[puMeHEeHHE STIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paIOCBA3U U TeNeBUACHUA. Pagnonokanus.

DIIeKTPOMarHUTHOE 3arps3HEHNE OKPYIKAIOIIEH CPEIbl.

TexHu4eckne yCcTpoiCTBa W MPAKTUUECKOE MPUMEHEHNEe: MY3bIKaJIbHbIE WHCTPYMEHTHI, YJIbTPAa3BYKOBas JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuEéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neub.

Hemoncmpayuu

1. O6pazoBanue u pacIpoOCTpaHEHHUE MONMEPEUYHBIX U MPOJIOJILHBIX BOJIH.



2. KonebGuromieecst Te10 Kak HICTOYHHUK 3BYKA.

3. Habmroienue otpaskeHus U MpeaoMIICHHS] MEXaHUYECKHX BOJIH.

4. HaGmronenue unaTepdepeHny u Tupakiind MEXaHUIeCKUX BOJIH.

5. 3ByKOBOI pe30HaHC.

6. HabmroieHue cBsI3u TPOMKOCTHU 3BYKA U BBICOTHI TOHA C aMILUTUTYION M YaCTOTOM KOJIEeOaHU.

7. UccrnienoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPAKEHUE, MPEIOMIICHUE, TOSpHU3aIus, TuGpaKus, HHTepPEpeHII.

Tema 3. OnrTuka

['eomeTpuyeckas ontuka. [IpsMonuHeiiHOe pacpocTpaHeHUE CBETa B OTHOPOAHOM cpeae. JIyu cBeta. ToueuHbIi HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbI OTpaskeHus cBeTa. [locTpoeHne n300pa>keHul B MIIOCKOM 3epKalie.

[Tpenomiienue cBeTa. 3aKOHBI MIpeoMIieHus cBeTa. AOCONIOTHBIN MoKa3artens npenomiienus. [lonnoe BHyTpeHHee oTpaxenue. [IpeneabHblid yroi moJIHOTro
BHYTPEHHETO OTPAXKEHUS.

JHucnepcus cseta. CioxxHbIl cocTaB Oenoro ceera. LBer.

CoOuparomue u pacceuBaronve JHH3BL. ToHKas nuH3a. DOKYCHOE pAcCTOSHHE M ONTHYECKas CWia TOHKOW JMH3BL. [locTpoeHme n3o0pakeHUil B
COOMPAOIINX M pAaCCEHBAIOIIMX JIMH3aX. DopMyria TOHKOM JIMH3EI. Y BeTUYCHUE, TaBaeMOe JIMH30H.

[Tpenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

Bonnosas ontuka. Matepdepenius cBeta. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS HAOIOICHUS MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHHE
OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxius ceeta. Judpakuronnas pemeérka. Y ciaoBue HaOMIOASHHS TTIaBHBIX MAKCUMYMOB IIPU MaIEHUU MOHOXPOMATHUECKOTO CBETa Ha TU(PAKIIMOHHYIO
pPELIETKY.

[Tonspuzanus ceera.

TexHU4ecKne yCTpONCTBA U MPAKTUIECKOE TPUMEHEHUE: OUKH, JIyTa, (hoToanmapar, MpoOeKIMOHHBIN anmapar, MUKPOCKOTI, TEJIECKOII, BOJJOKOHHAs ONITHKA,
IUpPaKIUOHHAs PEIIETKA, MOISPOU.

Hemoncmpayuu

1 .IIpssmonuHeitHOE pacnpocTpaHeHHe, OTpaKeHHE U TpejoMiieHre cBeta. OnTruueckue mpruoopsI.

2.IlonHoe BHYTpEHHEE OTpakeHne. Mozenb CBETOBO/IA.

3.HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

4.Mojienu MUKpPOCKOIIa, TEJIECKOTIA.

5.Habmonenne natepdepeHImm cBera.

6.Habmonenne qudpakuum cBeTa.

7.Habmonenre qucnepcuu CBeTa.

8.IlomydyeHue criekTpa ¢ MOMOUIBIO TPU3MBI.

9.ITony4enue crekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

10.HabmroneHue momsipusanuy cBeTa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul



1. U3mepenue nokazaresis NpesioOMIICHHS CTEKIIA.

2. UccnenoBanne CBOMCTB M300pakKeHUH B JIMH3AX.

3. Habnronenue nucnepcuu cBeTa.

PA3EJ 6. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJBHOCTH

['panunbl MpUMEHUMOCTH KJacCHMYecKoil mMexaHuku. IlocTynaTel crienuanbHON TEOPUM OTHOCHUTENBHOCTH: MHBAPUAHTHOCTb MOAYJIS CKOPOCTH CBETA B
BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DHH-1LITEIHA.

OTHOCHTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHU U COKPALLICHUE ITTUHBI.

OHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13bp MaccChl € DHEPTUEH U UMITYJILCOM PEIATUBUCTCKOM YaCTULBI. DHEPIUs IOKOS.

PA3JIEJI 7. KBAHTOBASA ®U3UKA

Tema 1. D1eMeHTHI KBAHTOBOI ONTHKH

®otonbl. Popmyna [Inanka cBsi3u sHEprun (OTOHA C €T0 YAaCTOTON. DHEPTHUs M UMITYJIbC (DOTOHA.

Otkpeitue u uccnenoBanue Gorodddexra. Onpitel A. I'. CromeroBa. 3akoHbl dotodddekra. YpaBHeHnue DvnmrteHa s Gorodddekra. «KpacHas
rpanuna» Gotorddexra.

JaBnenue cera. Onbitel [1. H. JIeOenena.

XHMHYECKOE JEHCTBUE CBETA.

TexHuueckue ycTpoicTBa U MIPAKTUYECKOE MPUMEHEHHUE: (POTOIEMEHT, (OTONATUHK, COJTHEYHAst OaTapest, CBETOAUOI.

Hemoncmpayuu

1. ®oTorPpdekT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

2. UccnenoBanue 3aKkOHOB BHEUTHETO PoTodPdeKTa.

3. Ceeroauon.

4. ConneuHnas Oarapes.

Tema 2. Ctpoenue aTtoma

Mogens aroma Tomcona. OnbiTel Pesepdopna no paccesnuto [J-yactun. [lnanerapnas mozens aroma. Iloctynatel bopa. M3nydenue u nornomeHue
(OTOHOB pH Mepexojie aToMa € OJHOI0 YPOBHS 3HEPruu Ha Apyroi. Bunel cnektpoB. CrieKTp ypoBHEH SHEpruu aToma BOAOPOAaA.

BonnoBble cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopnyckyaspHO-BOJIHOBOW Jyaan3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHUyecKkue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu

1. Mogens onbiTa Pezepdopna.

2. OmnpeneneHue JUIMHbBI BOJIHBI J1a3epa.

3. HaGmroieHune TMHEHYaThIX CIIEKTPOB U3IYUEHUS.

4. Jlazep.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul



1. HaGmronenne muHERYaToro CrieKkTpa.

Tema 3. AToMHOe SIAPO

DKCTEPUMEHTBI, IOKA3BIBAIOIINE CIIOKHOCT CTpoeHUs sipa. OTKpbITHE panuoakTuBHOCTU. OnbIThl Pe3epdopaa mo onpeneneHnto coctaBa paanoak TABHOTO
nsznyuenusi. CBoiicTBa anb(a-, 6eta-, raMmma-u3ydeHus. BiausHue painoakTHBHOCTH HA KUBBIC OPTaHU3MBI.

OTkpeITHE IPOTOHA U HelTpoHa. Hykiionnas monens siapa ['eitsenOepra—IUBanenko. 3apsa sapa. MaccoBoe yucio siapa. M30Tormsbl.

Anbda-pacnaa. DIeKTPOHHBIN U MTO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydenue. 3aKoH paJu0aKTUBHOTO paclaia.

DHeprus CBA3M HYKJIOHOB B sifjpe. SnepHblie cuibl. JlepekT Macchl sipa.

Snepuble peakuuu. [lenenue u cCUHTE3 SAED.

Snepusiii peaktop. TepmosiaepHblit cuaTe3. [IpoOaeMbl 1 MEPCIIEKTUBEI SICPHON YHEPTETUKH. DKOJIOTHISCKHE ACTIEKTHI SEPHON SHEPTCTHKHU.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

Mertoabl HaOMIOEHUS U PETUCTPAIIUHU DJIIEMEHTAPHBIX YaCTHII.

@OyHaMeHTaIbHBIE B3auMoAecTBUS. EAMHCTBO (hrn3nyeckoil KapTHHBI MHpa.

TexHUYECKHE YCTPOUCTBA U MPAKTUICCKOE TPUMEHEHHE: JJO3UMETp, Kamepa BUibcoHa, simepHbIil peakTop, aToMHasi 6omoa.

Hemoncmpayuu

1. C4€TUnK MOHU3UPYIOLIKUX YACTHII.

Yuenuueckuii 3xcnepumenm, nadvopamopnusie padomul

1. UccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

PA3JEJ 8. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

Dranbl pa3BUTHs acTpoHOMUH. [IpUKIaHOE U MUPOBO33PEHYECKOE 3HAYECHUE ACTPOHOMUMU.

Bun 3Bé31H0T0 HeOa. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, UX BUANMOE JBIKECHUE.

ConHeyHas cucrema.

Comnrne. Connevynasi akTuBHOCTh. Mctounuk sHeprun ConHia u 3BE31. 3BE3NBI, UX OCHOBHBIE XapaKTEPHUCTHKHU. J(Marpamma «CHeKTpajabHBIN Ki1ace —
CBETUMOCTB». 3BE3/IbI TJIaBHOU MOCIEA0BATENIbHOCTU. 3aBUCUMOCTb «MacCa — CBETUMOCTb» JIJIs 3BE3/1 ITIaBHOM MOCIEI0BATENbHOCTH. BHYTpeHHEe cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS O TPOUCXO0KACHUH U 3BOTOUUU COJTHIA U 3BE3/. DTallbl )KU3HU 3BE3.

Mnineunsiii [1yte — Hama ["anaktuka. [lonoxenue u auxenue Connna B ["anaktuke. Tunel ranaktuk. Pagroranaktuku v kBazapbl. YEpHBIE IBIPHI B sIpax
TaJIaKTHUK.

Bcenennas. Paciupenne Beenennoit. 3akon Xa66:ma. Paz6eranue ranaktuk. Teopus bonbinoro B3peiBa. PennkToBoe nsinydeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobieMbl acCTpOHOMUH.

Yuenuueckue naonooenusn

1. HaGnroneHuss HEBOOPYXKEHHBIM TJIA30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX TPHIOKEHUH I OMpEIeNIeHUs IOJO0KEeHUsI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31s1 CEeBEPHOIO MOMYIIapHs U sIPKUE 3BE3/bI.

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

OBOBIIAIOHIEE NIOBTOPEHUE



Ponp ¢u3uky m acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COIMATBLHON M 3THUECKOU cepax AesITEIHPHOCTH YEIOBEKa; POJIb U MECTO (DU3UKH U
aCTPOHOMUH B COBPEMEHHOM HAyYHOH KapTUHE MHUPA; pOJIh (PU3UIECKON TeOprHU B HOPMHUPOBAHUH TPEICTABIICHUH 0 (PU3NUECKON KapTUHE MUPa, MECTO (PU3UIECKOM
KapTUHBI MUPA B 00IIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUI O TIPUPOJIC.

MEXINPEJIMETHBIE CBA3U

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcst ¢ yU€TOM COAEpIKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMH MaTEMAaTHKH,
OMO0JIOTUHU, XUMHH, Teorpaduu U TEXHOIOTHH.

Mesxicnpeomemmuvie ROHAMUSA, C6A3AHHBIE C USYHUEHUEM MEM 0008 HAYYHO20 NO3HAHUA: SIBJICHUE, HAy4YHBIN (aKT, runoresa, GpuznyecKkas BeIMYNHA, 3aKOH,
Teopus, Hab0IeHNEe, SKCIIEPUMEHT, MOJIEIUPOBAaHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuka: pelieHUe CUCTEMbl YpaBHEHUHN; TPUTOHOMETpUUYECKHUEe (PYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC; OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO; BEKTOPBHI U UX MPOEKIMH HA OCH KOOPIMHAT, CIOXKEHHE BEKTOPOB; MPOU3BOJIHBIC SJIEMEHTAPHBIX (PYHKIIMIA, MPU3HAKU MOJ00USI TPEYTOJIbLHUKOB,
onpe/eeHue TUIONIAAN TIOCKUX (Guryp u oobéma Ted.

buonozus: snextpudeckue siBJICHUS B )KUBOU MPUPOJIE, KOJeOaTeNbHbIE IBKEHUS B dKUBOU MPUPOJIE, ONITUUECKHE SBJICHUS B )KHBOU MPUPOJIE, TEHCTBUE
paauauy Ha )KMBbIE OPTaHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTA/NIMYECKasi CTPYKTypa TBEPABIX T€J, MEXaHU3Mbl 00PAa30BaHMsI KPUCTAIIIMYECKON PEIIETKH, CIIEKTPaIbHbBIN
aHau3.

T'eozpaghusa: marHuTHBIE MOJIIOCA 3€MIIH, 3aJI€KU MAaTHUTHBIX YA, GOTOCHEMKA 36MHOM OBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICCHHIA.

Texnonozusa: TUHUU SIEKTpOIEpeady, TeHepaTOp MEePEeMEHHOr0 TOKa, SJIEKTPOABUTaTeb, WHAYKIIMOHHAS N€Yb, pajgap, paguonpuéMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBU-neus, MpOeKIIMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COTHEYHas Oarapes

IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O IIPEJMETA «®U3UKA» HA YPOBHE CPEJHEI'O OBLIEITO
OBPA30OBAHMUA (0a30Bblii YpOBEHb)

OcBoenue yueOHoro npeamera «dusukay Ha ypoBHE cpeaHero ooimero oopazoBanust (0a30BbIl YPOBEHb) TOJDKHO 00€CTIEUNBATh TOCTUKEHUE CIETYIOITIX
JIMYHOCTHBIX, MCTAITPCIAMETHBIX U NIPCIMCETHBIX 06p330BaTeJIBHBIX PE3YIBLTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

Fpa.ucdaucxoe seocnumanue.:

e copMHPOBAHHOCTH I'PaXkJAAHCKON MO3UIIMH 00YJaroIIerocs Kak akTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00IeCTBa;
® [PUHATHE TPAAUIIMOHHBIX O0IIEYETIOBEYECKIX I'YMAaHUCTUUYECKHUX U IEMOKPATUYECKUX 1IEHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HMHTEpEcax TPakJaHCKOTrO OOIIEeCTBa, y4yacTBOBaTb B CAMOYIPABICHHHM B IIKOJE U JETCKO-
FOHOIIECKUX OpraHu3alusix;
e yMEHHE B3aMMOJAEHUCTBOBATH C COIMATIBHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C UX (PYHKIIUSAMH U Ha3HAUYCHHEM;
® TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKON JNEATEIBHOCTH.
Ilampuomuueckoe éocnumanue:



e chopMHPOBAHHOCTH POCCUUCKON TPaKIAHCKON UICHTUYHOCTH, TATPUOTH3MA;

® [ICHHOCTHOE OTHOIICHHE K TOCYaPCTBEHHBIM CHMBOJIAM; JOCTH)KCHUSM POCCUHUCKHUX YIEHBIX B 00JIACTH (PU3UKH U TEXHUKE.
/lyxoeéno-upaecmeennoe éocnumanue:

¢ chopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOTO TOBE/ICHUS;

® CIIOCOOHOCTH OLCHMUBATh CUTyallMIO U IIPUHUMATH OCO3HAHHBIC PCIICHUA, OPUCHTHPYACh HA MOPAaJIbHO-HPAaBCTBEHHBIC HOPMbBI N LICHHOCTH, B TOM
YHUCJIC B ACATCIIBHOCTH y‘léHOFO;

® 0CO3HaHHE JMYHOTO BKJIa/a B IOCTPOCHUE YCTOHYHUBOTO Oy IyIIero.
Acmemuueckoe gocnumanue:
® SCTETUYECKOE OTHOIIEHUE K MUPY, BKJIOYasi 3CTETUKY HAyYHOIO TBOPYECTBA, IPUCYILEro (PU3NIECKOM HayKe.
Tpyooeoe eocnumanue:
® UHTepec K pa3InyHbIM chepaM NpoPecCHOHATBLHOM eI TeIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C (PU3MKON U TEXHUKOM, yMEHHE COBEpIIaTh OCO3ZHAHHBIN
BbIOOp Oynyiiei npoeccuu U pean30BbIBATE COOCTBEHHbBIE )KU3HEHHBIE IJIaHbI;
® TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BAHUIO B 00JIACTH (PH3UKH HA TPOTSHKECHUN BCEH KU3HHU.
IKonozuueckoe eocnumanue:
e c(hOPMHUPOBAHHOCTD HKOJOTHUECKON KyJIbTYphl, OCO3HAHKE TI100aIbHOI0 XapaKTepa S3KOJIOTHYECKUX NPodIIeM;
e [UIAHUPOBAHHE U OCYLIECTBICHHUE ACUCTBUI B OKpY’KaIOLIeH cpeie Ha OCHOBE 3HAaHUS LieJiel yCTOWYMBOrO Pa3BUTHS YEJIOBEUECTBA;
® pacUIMpEHHE OMbITA ACATEIbHOCTH HKOJOTMUECKON HAIPaBICHHOCTH HAa OCHOBE MMEIOLIUXCS 3HAHUH 10 (HU3UKE.
Ilennocmu nayunoz2o nosnanua:
e c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UUECKON HAYKH;
® 0CO3HaHHE LEHHOCTH HAy4YHOH JesATeIbHOCTH, TOTOBHOCTh B IpOLIECCe M3YYEHUs (PU3MKH OCYIIECTBIATH MPOEKTHYIO U MCCIIEJOBATENIbCKYIO
JeSITeIbHOCTh MH/IMBUYaJIbHO U B TPYIIIIE.
B npouecce noCTHXKEHNS TMYHOCTHBIX PE3YJIbTaTOB OCBOSHMSI IPOTrpaMMBbl CPETHETO 00111ero 00pa3oBaHus Mo (pu3KKe y 00ydaroluXxcsi COBEPILIEHCTBYETCS
SMOLIMOHANBHBIN UHTEJUIEKT, IpeIIoJiaratoliuid c)OpMUPOBAHHOCTS:
® camoco3nanus, BKIIOYAIOIIEro CHOCOOHOCTh IOHMMAaTh CBOE S3MOIMOHAIBHOE COCTOSHHE, BMJETh HAlpaBJIEHUS pPa3BUTHUA COOCTBEHHOM
HMOIMOHANIBHOM c(epbl, ObITh YBEPEHHBIM B ce0e€;

® camopez2yiupoeanus, BKIIOYAOMECTO CAMOKOHTPOJIb, YMCHHUEC IMPUHUMATE OTBCTCTBCHHOCTH 3a CBOE IIOBCJACHHUC, CIIOCOOHOCTH aaalnTUupoOBaTbHCA K
SMOIHNOHAJIBHBIM U3MEHCHUAM U ITIPOSABIIATH FI/I6KOCTB, OLITH OTKPEBITHIM HOBOMY;,

®  gHYmpeHHel MOmUeayuy, BKIIOYAIOIIEH CTpEMIIEHUE K TOCTUKEHHUIO LIETU U YCIeXy, ONTUMHU3M, MHULIUATUBHOCTb, YMEHUE JIEUCTBOBATh, UCXOMS U3
CBOUX BO3MOKHOCTEMN,

® omnamuu, BKJIIOYAIOIIEH CIIOCOOHOCTH ITOHUMATh SMOIHNOHAJIIBHOC COCTOAHUC APYTUX, YUUTBIBATH €TO IMPU OCYHICCTBICHUN 06IJ_[CHI/IH, CIIOCOOHOCTh
K COYYBCTBHIO U COIICPCIKNBAHUTO,

®  COYUANbHBLIX HABLIKOG, BKIIOYAIOLINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS C JPYTUMHU JIIOJIbMH, 3a00TUThCS, IPOSBIATh HHTEPEC U Pa3pellaTh
KOH()JIMKTHI.

METANPEAMETHBIE PE3YJIbTATHI



YHuBepcaibHble MO3HABATEIbHbIE J1eiiCTBUS

ba3zoenie nocuueckue oeiicmeu:

CaMOCTOSATENILHO (POPMYITHPOBATH U aKTYaIHM3HUPOBATh MPOOJIEMyY, pacCMaTpHBaTh €€ BCECTOPOHHE;

OTIPENIENIATh IENIU ICATEIIbHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPHU UX JOCTHIKCHHUS,

BBISIBIISITH 3AKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3padaThIBaTh IUIAH PEHICHUs MPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTePHAIIbHBIX U HEMaTEPUAIbHBIX PECypPCOB;

BHOCHUTBH KOPPEKTUBHI B JICATEIHHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM, OIICHUBATh PUCKH TTOCIICACTBUN JICATEIILHOCTH;
KOOPJWHUPOBAThH U BBHIOJIHATH Pa0OTY B YCIOBUSAX PEAIbHOTO, BUPTYaIbHOTO H KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MIPH PEIICHUH )KU3HEHHBIX POOJIEM.

Ba3zoevie uccneoosamenvckue oeiicmeun:

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MMOHATUSMHU B METOAaMU (U3NIECKOI HAyKH;

BJIAJICTh HaBBIKAMH y4eOHO-HCCIIEOBATENILCKOM ¥ TPOCKTHOH JEATENbHOCTH B 007acTH  (DU3HMKH;, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PEIICHUs 33124 (PU3UUECKOTO COJEPKAHUS, TIPUMEHEHHUIO PA3IMYHBIX METO/IOB ITO3HAHHUS;

BJIAJI€Th BUJAMHU JIEATEIBHOCTH IO MOJYYEHUIO HOBOT'O 3HAHMs, €ro MHTEPIPETALnu, IPeoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX
CUTYallUsX, B TOM YHCJIE [IPU CO3/1aHUM YUEOHBIX IPOEKTOB B 00J1aCTH (PU3MKH;

BBISIBIIATH IPUYMHHO-CJIEACTBEHHBIE CBSA3U U aKTYaJIU3UPOBATh 3a]1a4y, BbIIBUTaTh TMIOTE3Y €€ PEICHUS, HAXOAUTh apIYMEHTHI JUIS I0Ka3aTeNbCTBA
CBOMX YTBEpXKICHHUH, 3a1aBaTh [TapaMeTPbl U KPUTEPUU PELLICHHUS;

AQHAJIM3UPOBATH IOJyYECHHBIE B XO/I€ PEILICHUS 3a1a4U PE3yJIbTaThl, KPUTUYECKH OLICHUBATH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN JEATEILHOCTH, B TOM YHCIE IPU U3YUYECHUH (DPU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIE UJIEH, ITPeIaraTb OpUTMHAJIbHBIE MTOAXO0/IbI U PEIIEHUs; CTaBUTh IPOOJIEMBI U 337a4H, JOMYCKAIOI1e albTepHATUBHbIE PELICHHUS.

Paboma c ungpopmauueii:

BJIaJICTh HaBBIKAMH MOJY4YEHUs MH(GOpMAIMU (PU3UUECKOTO COAEPIKaHUS U3 MCTOYHMKOB Pa3HBIX THIIOB, CAMOCTOSITENILHO OCYIIECTBIIATH IOMCK,
aHaJIN3, CUCTEMATU3ALUI0 U HHTEPIPETAIMI0 HHPOPMALIUK PA3TUYHBIX BUIOB U (hOPM Mpe/ICTaBICHUS;

OILIEHUBATh IOCTOBEPHOCTHh WH(OPMAIIHH;

HCII0JIB30BAaTh CPEACTBA I/IH(i)OpMaHI/IOHHI)IX N KOMMYHUKalIlMOHHBIX TEXHOJIOTHH B PEIICHNHU KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPraHU3alluOHHBIX
3a7ad ¢ COOJIIOJIeHHEeM TpeOOBaHWN 3PTOHOMHUKH, TEXHUKH O€30ITacCHOCTH, THTHEHBI, PeCypcOCOepPEKEeHUs, MPABOBBIX M ATHYECKHX HOPM, HOPM
UH(POPMALIMOHHOM 0€30M1aCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOTO COJEP)KAaHUS B pazIUYHbIX (opMarax ¢ yuéTOM HazHayeHHs MH(OpMAlMU U LENEeBOM ayAUTOPHUH, BHIOMpas
ONTUMAJIbHYIO (hOPMY MPEICTABICHHS U BU3YATH3ALHH. .



YHuBepcajibHble KOMMYHHKATHBHbIE 1eHCTBUS

Obwenue:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN JACATEIBHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid M CMATYATh KOH(IUKTEHI;
pa3BEPHYTO U JIOTUYHO M3J1araTh CBOXO TOUKY 3PEHUS C HUCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

Coemecmnuas oeameibHOCMYD .

MOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHU1yaIbHON paboTHI;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JEHCTBUI C yUETOM OOIIMX HHTEPECOB U BOSMOXKHOCTEH KaXKJI0TO WICHA KOJIJICKTHBA,

IIPUHUMATH LEJIH COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH ACUCTBHS IO €€ NOCTHIKCHMIO: COCTAaBIIATH ILIAH JEHCTBUM,
pacrpenesaTh pojid ¢ yuéTOM MHEHUH Y4aCTHUKOB, 0OCYX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

OLICHMBATh Kau€CTBO CBOET0 BKJIaJa U Ka)KJOr0 y4aCTHUKA KOMaH/bl B OOIIMI pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIISATh O3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3IMYHBIX CUTYALUSIX, IPOSIBISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

YHHBepcaﬂmee PEryJasiTUBHBLIC JeCTBUS

Camoopzauusauu}l:

CaMOCTOSITENIEHO OCYLIECTBIIATh II03HABATENIbHYIO I€ATEILHOCTD B 00J1aCTH (PU3UKHU U aCTPOHOMMH, BBISIBIIATH TPOOJIEMBI, CTABUTH U (POPMYIUPOBATH
COOCTBEHHBIE 3aJ]auH;

CaMOCTOSITENIbHO COCTABIIATh IJIaH PEIICHUs PACUETHBIX U KAUE€CTBEHHBIX 33/1a4, IUIaH BBIIIOJHEHUS MPAKTUYECKOW pabOThI ¢ Y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 32 PELLEHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO M IMPOSBIECHUIO APYAULMU B 00JaCTH (PU3MKHU, MOCTOSIHHO THOBBIIMIATH CBOM 0Opa30BaTEIbHBIA U KYJIbTYpPHBIN
YPOBEHB.

Camoxkonmpony:

J1aBaTh OLEHKY HOBBIM CUTYallWsIM, BHOCUTb KOPPEKTUBBI B IEATEIILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HaBBIKAMH I103HABaTEJIbHON pe(IeKCHHM KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3ylIbTaTOB M
OCHOBAHMUI; MCIIOJIb30BaTh MPUEMBI pEIIEKCUU [Tl OLIEHKH CUTYaIlMH, BBIOOpa BEPHOT'O PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH.

Ilpunamue ceéa u opyaux:

MPUHUMATH ce0s1, TOHNMAasi CBOM HEJAOCTATKU M JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKHU.



INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

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

JIEMOHCTPUPOBATH Ha MIPUMEPAX POJIb U MECTO (PM3UKU B POPMUPOBAHUH COBPEMEHHOM HAYYHOIH KapTHHBI MUPA, B PA3BUTHH COBPEMEHHOW TEXHU KU
Y TEXHOJIOTUH, B IPAKTUYECKOU NEATEIbHOCTH JIIOJICH;

YUUTBIBATh I'PAaHUIIBI IPUMEHEHHS U3YYEHHBIX (PU3MUYECKHX MOJENel: MaTepualbHas Touka, MHepLUalbHas CUCTEMa OTCUéTa, aOCONIOTHO TBEPIOE
TEJI0, UCaTbHbIN ra3; MOJEIN CTPOSHHS ra30B, KUJKOCTEH U TBEPBIX TN, TOUCUHBIN JEKTPUUECKUN 3apsil IPU pelleHuH GU3NYECKUX 3a1a4;
pacrio3HaBath (puznyeckue sABICHHS (IIPOIECChl) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJIIPHO-KHUHETUYECKONH TEOPUU CTPOCHUS
BEIIIECTBA U AIEKTPOJMHAMUKN: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEIHOE ABIKEHIE, CBOOOHOE Na/ICHUE TEl, ABHKEHHE 110 OKPY>KHOCTH,
UHepLys, B3auMojieiicTBue tei; quddy3us, OpoyHOBCKOE ABUKEHHE, CTPOSHHE )KUIKOCTEH U TBEPBIX TeJl, U3MEHEHHE 00bEMa TeJl TPU HarpeBaHuu
(oxJIaX/1€HNUH), TEIUIOBOE DPABHOBECHE, HCIIAPEHME, KOHJEHCAMs, IUIaBJIEHUE, KPUCTAJIM3alus, KUIIEHHWE, BIIAXXHOCTb BO3/1YyXa, IOBBIIIEHUE
JIaBJICHUsl ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBA3b MEXKIY IapaMeTpaMH COCTOSHHs Ia3a B M30IpoLeccax; AIEKTpU3aLUs Tell,
B3aUMOJICVCTBUE 3apsI0B, JIEKTPUUYECKAsI IPOBOJUMOCTb, TEILUIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JEHCTBHS TOKA,

OIKCBIBATh MEXAaHUYECKOE JIBUKECHUE, HCIOJIb3Ys (U3NYECKUE BEIMUYUHBI: KOOPAMHATA, MyTh, IEpeMeleHe, CKOPOCTh, YCKOPEHHE, Macca Tela,
CHJIa, UMIIYJIbC TeJIa, KHHETUYeCKas SHEPTus, IOTeHIMa/IbHAs SHEPIUs, MEXaHWYecKas paboTa, MEXaHMYECKasi MOIIHOCTh; IPH ONUCAHUH IPABUIBHO
TPAaKTOBATh (PU3UUECKUN CMBICI HCIIOJIB3YEMbIX BEJTMUNH, X 0003HAUCHUS M €IUHUIIBI, HAXOIUTHh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NIECKYIO
BEJIMYMHY C IPYTHUMHU BEIUYUHAMU;

OIMCHIBATh M3YYCHHBIEC TEIIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS, UCHOIB3YsS (U3NYECKHE BEIMYMHBI: JaBlICHUE Ta3a, TEMIIEpaTypa, CpeaHss
KMHETUYECKasi SJHEPrUsl Xa0TUYECKOTO JBUKEHUS MOJIEKYJ, CPEAHEKBAIPATUYHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS YHEPT U,
pabota rasa, K03 QHUIHUEHT MMOJIE3HOTO JIeHCTBUS TEIJIOBOTO ABUraTeIsl; IPU ONMUCAHUU IPABUIIBHO TPAKTOBATh PU3UUECKUI CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, UX 0003HAYEHMSI U €MHUIIBI, HAXOJIUTh (OPMYJIbL, CBA3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUYHUHY C JPYTUMU BETUYMHAM;

OIKCHIBATh U3YYEHHBIE JIEKTPUUYECKHE CBOMCTBA BEIIECTBA, 3JEKTPUYECKUE SBJICHHUS (IPOLECCH) M IEKTPUUYECKYIO MPOBOJUMOCTD Pa3IMYHbIX
cpell, UCIOJB3YS (PU3NUECKHE BEIUYUHBL: SJIEKTPUUECKUN 3apsil, IMEKTPUIECKOE MOJIe, HANPSKEHHOCTD MOJIs, HOTEHIMA, Pa3HOCTh TOTEHIIHAJIOB,
CHJIa TOKA, 3JIEKTpUUYECKOe HaIlpsDKEHHe, dIeKTpuieckoe conportusnenue, 3J1C, pabora Toka; MpHU OMUCAHUU NPABUIBHO TPAKTOBATh (PU3HUECKUN
CMBICJT MCHOJIb3YEMbIX BEJIMYUH, X 0003HAUEHMS U €JUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TaHHYIO (U3NYECKYIO BEIMUUHY C IPYTUMHU
BEJIMYNHAMU;

aHAIM3UPOBATh (PU3HUECKUE MPOLIECCHI U SBJICHUS, UCTIOIb3Ys (PU3HUECKHE 3aKOHBI U MPUHIUIIBL: 3aKOH BceMupHoro tarorenus, I, 11 u 11l 3axonst
HproTOHA, 3aKOH COXpaHEHHs MEXAHMYECKOW JHEPruH, 3aKOH COXPAHEHMS MMIYJbCAa, MPHUHIMI CYNEPHO3WLIHMHA CHJI, MPUHLMUII PaBHONPABUS
MHEPLUUAIBbHBIX CUCTEM OTCUYETA; MOJIEKYJISIPHO-KMHETHUUYECKYIO TEOPHUIO CTPOEHHUs BEIECTBA, I'a30BBIE 3aKOHBI, CBSA3b CPEAHEN KUHETUYECKOU
SHEPrUH TEIIOBOTO JIBUKEHHS MOJIEKYJ ¢ a0COJIFOTHOM TeMIIepaTypo, MepBblid 3aKOH TEPMOIMHAMUKH; 3aKOH COXPAHEHUs 3JIEKTPUUECKOT0 3apsia,
3akoH Kynona, 3akoH OMa, 3aK0HBI I0CJIEI0BATENBHOTO U TApaJUIEIbHOTO COEIMHEHUS IPOBOIHUKOB, 3aK0H /[xoyns—IJIeHna; npu 3ToM pazaudarb
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BhIpAKEHUE U YCJIOBUS (TpaHUIIbl, 0071acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMUIIBI JIEMCTBUS MAIIMH, TPUOOPOB U TEXHUYECKHX YCTPOWCTB; pa3inyaTh yCIOBUS MX 0€30MacCHOrO MCIOJIb30BaHUS B
[IOBCEHEBHOM KU3HH;



BBITIOJTHATH YKCIIEPUMEHTBI 110 UCCIICIOBAHUIO (PU3UYECKUX SIBJICHUN U MIPOIECCOB C UCIIOJIb30BAHUEM PSIMBIX H KOCBEHHBIX M3MEPEHUM: TIPH 3TOM
dbopMynupoBaTh IpodIIeMy/3aady U THIIOTE3Y Y4eOHOTO SKCIIEpUMEHTA; COOMPATh YCTAHOBKY U3 MIPEIOKEHHOTO 000PYIOBaHUS; IPOBOJAUTH OTIBIT
U GOpPMYJIUPOBAThH BHIBOJIBI,

OCYIIECTBIISITh MPSIMBbIE U KOCBEHHBIC M3MEpPEHUsST (PM3MUECKUX BEIMYUH; MIPH 3TOM BBIOMPATH ONTHUMAIBHBIN CIIOCO0 M3MEPEHHS M HCIIOIh30BaTh
U3BECTHBIC METO/IbI OIIEHKU TIOTPEIIHOCTEH H3MEPCHHUIA;

UCCIICIOBATh 3aBHUCHMOCTH MEXKIY (U3MUYECKUMHU BEIIMYMHAMH C WCIOJIB30BAaHUEM MPSMBIX U3MEPEHUN: TMPHU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(GUKCUPOBATh PE3YNIbTATHl TOJYYECHHOW 3aBUCUMOCTH (DU3MYECKHX BEITUYMH B BUAC TaONMWI] M TpaduUKOB, JENaTh BBIBOJABI IO pE3yJbTaTaM
UCCIICIOBAHMS,

coOmoiaTh mpaBuia 0E30MacHOTO TpyZAa NMPH MPOBEACHUU HCCIEAOBAHMI B pamMKax y4eOHOIO 3KCIIEPHUMEHTa, y4eOHO-HCCIIE0BATENLCKON U
MPOSKTHOM JIeATEIHHOCTH C UCIIOJIE30BAHUEM U3MEPHUTEILHBIX YCTPOUCTB U JIA0OPATOPHOTO 00OPYIOBAHHS,

pemath pacy€THbIC 3a/1a4M C SBHO 3aJ[aHHON (PM3UYECKON MOJIENbI0, UCIOJIb3ys (DU3MUYECKHE 3aKOHBI U MPUHIUITB; HA OCHOBE aHaIHM3a YCIIOBHSI
3a7auu BbIOUPATh (HU3MYECKYIO MOJICNb, BBIICIATh (PU3NYCCKUE BEIMUUHBI U (HOPMYJIbI, HEOOXOAUMBIC Ui €€ PEIIeHHs], POBOJAUTh PACUYETHI U
OIICHUBATH PEATbHOCTH IMOJIYICHHOTO 3HAYCHHS (PHU3NUIECKON BEITHYNHBI,

pemath Ka4yeCTBEHHBIC 3allaud: BBICTPAWBATh JIOTMYECKH HETMPOTUBOPEYMBYIO IIEMIOYKY DACCYKIACHUH C OMOPOW HAa W3Yy4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU ¥ (PU3HUYECKUE SIBIICHHUS;

WCIIOJIb30BATh MPU PEIICHUN YYeOHBIX 3a7ad COBPEMCHHBIC MH()DOPMAIIMOHHBIC TEXHOJIOTUU JIJISl IOMCKA, CTPYKTYPUPOBAHHUS, UHTEPIIPETAIUN H
MPEJICTaBICHHS YICOHOW W HAyYHO-TIONYJISIPHON WH(GOPMAIIUH, IIOTYICHHON U3 PA3IMYHBIX UCTOYHUKOB; KPUTHYCCKH aHATM3UPOBATH MOJy4aeMYFO
uHpopmaruio;

MPUBOJIUTH MIPUMEPHI BKIIAJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DHU3UKOB B pa3BUTHE HAYKH, OOBICHEHUE MPOIECCOB OKPYXKAIOIIETO MUPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIONIb30BAaTh TEOPETUYECKHE 3HAHUS MO (M3MKEe B MOBCEAHEBHOW JKU3HH AJsi obOecriedeHus] 0e30MacHOCTU MpU OOpalleHuu ¢ mpudopamu U
TEXHHUYECKUMHU YCTPOUCTBAMH, JIJISI COXPAHCHHUS 3JI0POBBS U COOJIFOICHUS HOPM IKOJIOTHYECKOTO MMOBEACHHSI B OKPYIKaIOIIEeH cpejie;

paboTaTh B TPYIIE C BHIOJHEHUEM Pa3IMYHBIX COIUANBHBIX POJIEH, MIIaHUPOBATh PabOTy T'PYIIbI, PAIIMOHATBFHO PACHpPENeNAaTh 00sI3aHHOCTH U
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OICHMBATh BKJIQJ KaXKIOTO W3 YYAaCTHHKOB TPYIIBI B pELICHHUE
paccMatpuBaeMoi poOIEMBI.

11 KJIACC

B npouiecce u3yuenus kypca ¢pusnku 6a3oBoro ypoBHs B 11 kiacce yueHUK HayuuTCS:

JEMOHCTPHUPOBATH HA TPUMEPaX POJb U MECTO GU3UKH B (HOPMHUPOBAHUH COBPEMEHHOM HAyUYHOU KApTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKON JIEATEIBHOCTH JIFOJIEH, IETOCTHOCTh U €AMHCTBO (PU3UUYECKON KapTUHBI MUPA;

YYHUTHIBATh TPAHUIIBI TPUMEHEHUSI U3YYCHHBIX (PU3MUECKUX MOJENICH: TOUCUHBIM AIEKTPUUECCKUN 3apsii, Jyd CBETa, TOUCUHBIH MCTOYHUK CBETA,
sJIepHas MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO $Si/ipa MpU pelieHud PU3NYeCcKUX 3a/1ay;

pacmo3HaBaTh (U3NYECKUE SBJICHUS (IIPOLIECChI) U OOBSACHATH UX Ha OCHOBE 3aKOHOB DJIEKTPOJMHAMUKU W KBAaHTOBOU (DM3UKH: B3aUMOJCHCTBUE
MarHUTOB, YJIEKTPOMArHUTHAS HHIYKIHUS, JEHCTBIE MAarHUTHOTO TOJISE HA TPOBOJAHKK C TOKOM U JIBIKYIIIUHCS 3apsl, IEKTPOMAarHuTHhIE KOJieOaHus
U BOJIHBI, PSMOJIMHENTHOE pacpOCTpaHEHUE CBETa, OTpaKEHHUE, IMpeoMiieHue, nHTepdepeHus, TUGPaKkIus U MOIsIpU3alus CBeTa, AUCIIEPCHs
cBeTa; porodnekTpudeckuil apdext (GpotoadpdexT), cBeToBOE aBiIeHNE, BOZHUKHOBEHUE JTMHEWYATOro CIEeKTpa aToMa BOJOPOA, €CTECTBEHHAs U
HCKYCCTBEHHAs paIuOaKTHUBHOCTb;



ONMCHIBATh M3YYEHHBIE CBOWCTBA BEIECTBA (JIEKTPUUYECKHE, MATHUTHBIC, ONTUYECKUE U DIIEKTPOMATHUTHBIE ABJIEHUS (TPOLIECCHI), UCIIONb3Y
¢u3nueckre BeTMUMHBL: SJCKTPUUECKUN 3aps, CHJla TOKa, SJEKTPUUECKOe HaNpsHKEHUE, HIEKTPUYECKOE COMPOTUBIICHHUE, PA3HOCTh MOTEHIHAJIOB,
O/1C, paboTa TOKa, MHAYKIMS MarHUTHOTO 1OJs, cuia Amrnepa, cuia JlopeHa, UHIyKTUBHOCTh KAaTYIIKH, SHEPTUS SJIEKTPUYECKOTO U MarHUTHOTO
HOJICH, IepHO M YacTOTa KoJIeOaHU B KOJeOaTeIbHOM KOHTYpE, 3aps/] U CHJIa TOKa B MPOLECCEe TApPMOHMYECKUX JIEKTPOMAarHUTHBIX KOJIeOaHHHA,
(boKycHOE pacCTOsHHE U ONTHYECKas Cuja JIMH3bI; MPU OMUCAHUM IMPABUWIBHO TPAKTOBATh (PU3WYECKUIl CMBICI HCIHOJIb3YEMBIX BEIWYHH, UX
0003HAUCHHSI U €IMHUIIBI; YKA3bIBaTh (DOPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETUUUHY C IPYTHMHU BEIIMYMHAMU;

OTNKCHIBATh U3YYECHHbIC KBAHTOBBIC SIBJICHUS U MPOIIECCHI, UCTOIb3Ys (PU3NUECKHe BEIMUNHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acTOTa CBETA, SHEPT s U UMITYJIbC (POTOHA, IEPUOJI ITOJTypaciaja, SHEPTHsI CBSI3U aTOMHBIX sI/I€p; IIPH ONMCAaHUU MTPABUIILHO TPAKTOBATh (PH3NYECKUNA
CMBICJT MCHOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHHS U €UHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOLINE TaHHYIO (PU3UYECKYIO BEIMUYUHY C JPYTHUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAaUCHNE (PH3UUECKON BEITMYHHBI;

AHAIM3UPOBATh (PU3NYECKUE MPOLIECCHl U SBJICHUS, MCIONb3Yd (PU3MUECKHE 3aKOHBI U MPHUHIIMIIBI: 3aKOH 3JEKTPOMAarHUTHON HMHIYKIUH, 3aKOH
OPSIMOJIMHEHHOTO pacpoOCTpaHEHHUsl CBETa, 3aKOHBbI OTPAKEHHUS CBETA, 3aKOHBI MPEJIOMJICHHS CBeTa; ypaBHeHHE DWHIITelHa ansi Gorosaddexra,
3aKOH COXpPaHEHUS! DHEPrHM, 3aKOH COXPAHEHHUS MMIIYJIbCa, 3aKOH COXPAaHEHHUsS AJIEKTPUYECKOro 3apsjia, 3aKOH COXPaHEHMsI MAacCOBOIO 4ucia,
noctynatel bopa, 3aKoH paAHOaKTUBHOTO paclaja; Ipyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIpAXKEHHE U
yCIIOBUS (TPAHMIIBI, 00JIACTH) MPUMEHUMOCTH;

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

CTPOUTH M OIHUCHIBATH N300paKeHHE, CO3/1aBaEMOe TUIOCKUM 3€pPKajioM, TOHKOW JIMH30M;

BBITMIOJHATH YKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3UYECKUX SIBJICHUN U MPOLIECCOB C UCIIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUIl: TIPU STOM
dbopMynupoBath mpodiieMy/3aady U THIIOTE3Y Y4eOHOT0 SKCIIEPUMEHTa; COOMPATh YCTAHOBKY U3 MPEII0KEHHOT0 000pyI0BaHUs; IPOBOJAUTD OIIBIT
1 GOpMYJIMPOBATH BBIBOJIBI;

OCYILIECTBIIATh NPSMbIE U KOCBEHHbIE M3MEPEHUs! (PU3NUYECKUX BEJUYMH; IPU 3TOM BBIOMpATh ONTUMANBHBIM CIIOCOO M3MEPEHUs U MCIIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PM3NYECKUX BEJIIMYUH C MCIOJB30BAaHUEM MPSIMBIX U3MEPEHHM: MpPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHPOBATH
Pe3yNIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUE TAOIUI U TPaQUKOB, JI€1aTh BHIBOJIBI 110 PE3YyIbTaTaM HUCCIIEOBAaHUS;
coOuoiaTh mpaBuia 0E30MacHOTO TpyZAa NMPH MPOBEAECHUU HCCIEAOBAaHUM B pamMkKax y4eOHOIO 3KCIEpUMEHTa, y4eOHO-HCCIIE0BAaTENIbCKON U
IIPOEKTHOM J1eATENbHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U J1aOOpaTOPHOTO 000PYIOBAHMUS;

pewaTth pacu€THbIE 3a/1a4M C SIBHO 3aJlaHHON (PU3NYECKON MOJAENbI0, UCIOb3ys (PU3HUECKUe 3aKOHbI M MPHUHLUIIBI;, HA OCHOBE aHaJIM3a YCJIOBUS
3aa4n BbIOUPATh (PU3MUYECKYIO MOJENb, BBIACIATh (PU3NUYECKUE BEIMUUHBI U (HOPMYJIbl, HEOOXOAUMBIE Ul €€ peleHHs], TPOBOAUTh PACUEThI U
OILICHUBATh PEAIbHOCTb MOJIYYEHHOTO 3HAaYEHHS (PU3NYECKON BETUUHHBI;

pelaTh KayeCTBEHHBIE 3a/aud: BBICTPAMBAaTh JIOTMYECKM HENPOTHMBOPEUYMBYIO LIEMOUYKY pacCyKIEHUI C ONOpPOM Ha HU3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

HCIIOJIb30BATh MPHU PEIICHUH YYeOHBIX 3aJau COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJOTHUU JIS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAlIUU U
IpeJICTaBIeHNs Y4eOHOM U HayuyHO-TIONYJISIpHON MH(OpPMaLMH, MOTYYEHHON U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUECKH aHAIU3UPOBAThH MOTYyYaeMyIO
UH(OPMALIUIO;

OOBSACHATH MPUHIIMITBI AEMCTBUSI MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB; pa3inyarh YCIOBUS MX 0€30I1aCHOI0 UCIIOJIb30BAHUS B TOBCETHEBHOM
JKU3HU;

NPUBOIUTH MPUMEPHI BKJIA/la POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIIECCOB OKPY)KAIOLIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUIA;



® UCMOJb30BATh TEOPETUYECKHE 3HAHUSA MO (U3UKE B MOBCEIHEBHOHM KM3HM JUId oOecriedueHus 0€30MacHOCTH NMpH OOpallleHUuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUI COXPAHEHHSI 3I0POBbSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKpYXKaIoLIei cpere;

e paboTaTh B IPYMIE C BHINOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJICH, IUIAHKPOBaTh pabOoTy TPYIIIBI, PALMOHAIBHO PACHPENENIATh 00SI3aHHOCTH U
IUIAHUPOBATh JESATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMsIX, aJCKBAaTHO OLIEHUBATh BKIJIAJ KaXAOTO M3 YYAaCTHHKOB TPYIIbl B pEIICHHE

paccMaTpuBaeMoii MpoOIeMbl.

TEMATHYECKOE IINTAHUPOBAHHUE

10 kaacc (68 yacos)

TeMmaTnueckuii
0JI0K, TeMa

OcHoBHOE CoAECpKaAaHUEC

OcHoBHbIEe BH/IbI 1eSITeIbHOCTH YUaluXcs (Ha ypoBHe YueOHbIX JAeiicTBH)

Pazgen 1. ®uzuka u M

€TO/Ibl HAYYHOr0 Mo3HaHus (2 1)

Pdu3uka 1 METOoAbI
HAY4YHOI'0
nmo3HaHus (2 4)

®usuka — Hayka o npupone. Hayunbie MeTonsl
IIO3HAHM OKPY’KaIOILEro Mupa. Ponb
HKCIIEPUMEHTa U TEOpUM B IPOLIECCE IMO3HAHUS
OpUPOBI. DKCIEPUMEHT B (PU3HKE.
MopnenupoBanue  (GU3MUECKUX  SBJIEHUH U
npoueccoB. Hayunsle rumnoressl. ®usznueckue
3aKOHBI W TeopuH. [paHULBI NPUMEHUMOCTHU
¢u3nyecknx 3aKoHOB. [IpUHIIUT COOTBETCTBHUS.
Pons u wmecro ¢usuku B (GOpMUPOBAHUU
COBPEMEHHOM Hay4YyHOU KAapTUHBI MUDpa,
B [IPAKTHUYECKON AESITEIbHOCTHU JI0AEH

Pabora B rpyire 1o noJroToBKe KOPOTKUX COOOIICHU O POJIH ¥ MeCTE (PU3UKH
B IIPAKTUYCCKOH JIEATEILHOCTH JIIOJICH.
OcBoeHre OCHOBHBIX MPHEMOB paboTHI ¢ U POBOIL TabopaTopuei mo Gpusnke

Pa3nen 2. Mexanuka (18 u)

Kunemaruka (5 4)

Mexanuueckoe  JBHKeHHE.  OTHOCUTEIBHOCTH
MeXaHMueckoro asiwkeHusa. Cucrema orcyéra.
Tpaexropus.

[Tepemermenne, CKOpOCTb (CpedHss CKOPOCTH,

MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepuaibHON
TOYKH, UX MPOEKIUU HA OCHU CUCTEMbI KOOPAMHAT.
CrokeHune nepeMeIeHU U CI0KEHUE CKOPOCTE.
PaBHOMEpHOE W PaBHOYCKOPEHHOE JIBHIKCHHE.
['padmkn  3aBHCHUMOCTH KOOPJIWMHAT CKOPOCTH,
YCKOpPEHHMS, IMYyTH U MEPEMENICHUS] MaTepHalbHON
TOYKH OT BpeMeHI/I.
CBoOOgHOE I1aJeHHUE.

Yckopenue cBOOOIHOTO

[IpoBenenune skCiepuMeHTa: U3y4eHUE HEPABHOMEPHOTO JIBHKEHUS C LIEJIBIO
ONPENETIEHUST MIHOBEHHOW CKOPOCTH; HCCIIEIOBAHUE COOTHOLUEHUS MEKIY
MyTSMH, TPONJAEHHBIMUA TEJIOM 3a MOCJIEIOBATEIbHbIE PABHBIE MPOMEKYTKH
BPEMEHU IIPU PAaBHOYCKOPEHHOM JBHUKEHUU C HAYAJIIbHON CKOPOCTHIO, PABHOM
HYJIIO; U3YYEHUE IBH)KEHUS [IAPUKA B BA3KON HKUJIKOCTH.

OOBbsicHEeHNE OCHOBHBIX MPUHITUIIOB JEHCTBUS TEXHHUECKUX YCTPOMCTB, TAKHX
KakK: CIOUIOMETp, LIEMHbIE U PEMEHHBIE NEpeayu JABUKECHUS; U YCIOBUH UX
0€e30I1acCHOT0 UCIIOJIL30BAHNS B ITOBCEIHEBHON YKU3HHU.

Pemenne pacu€THBIX 3amad ¢ SBHO 3aJlaHHOW (DU3MYECKOH MOJENbI0 C
WCIIOJIb30BAaHUEM OCHOBHBIX (DOPMYITT KHHEMATHUKH.

[Toctpoenue u aHaM3 TpaduKOB 3aBUCUMOCTEH KHHEMATHYECKUX BEIHYUH OT
BPEMEHU.




majeHus.
KpuBonunerinoe NIBUKCHUE. JBmxenue
MaTepUaJbHOM  TOYKM IO  OKPYKHOCTU  C

MOCTOSIHHOM MO MOJAYJIIO CKOpPOCThbIO. YTJIOBas
CKOpOCTb, JINHENHAs ckopocTh. [lepron u yacrora
oOpartenus. LleHTpocTpeMuTeNIbHOE YCKOPEHUE

PacniosnaBanue ¢usnueckux SBICHWW B YYCOHBIX ONMBITAX M OKPYXKAIOIICH
KU3HU: PaBHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOHOE TIa/ICHUE TEeJI, ABMKCHUE TI0 OKPYKHOCTH.

Onucanre MEXaHMYECKOTO JBIJKEHHUS C MCIOIb30BAaHUEM (PU3UUECKHUX
BEJIMYMH: KOOpJUHATA, YTk, IEPEMELIEHUE, CKOPOCTh, YCKOPEHUE.

PaGora B rpymnmax mnpu IUIAHUPOBAHWU, NPOBEACHUM W UHTEPIIpPETalUd
PE3YyJIbTATOB OIILITOB U aHAJIU3C NOIOJIHHUTCIbHBIX HCTOYHHUKOB I/IH(bOpMaLII/II/I
10 TeMe

Junamuxa (7 4)

[Ipuniun otHocuTenbHOcTH ['anmunes. [lepBriit
3akoH HprotoHa. IHepuuanbHbie CUCTEMBI OTCUETA.
Macca tena. Cuna. IlpuHuun cynepno3uiuu Cuil.
Bropoii 3akoH HproToHa 111 MarepruaabHOM TOUKH.
Tperuii 3akoH HproTOHA U1 MaTe€pUaIbHbIX TOYEK.
3akoH BceMUpHOro TaroteHus. Cuna TsHKECTH.
[lepBas kocMHuecKasi CKOPOCTb.

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

Tpenue. Buapl TpeHus (MOKOS, CKOJBXKEHUS,
kauenusi). Cwia tpenus. Cyxoe Ttpenue. Cuna
TPEHUsI CKOJBbXEHUS M CHJIa TPEHHUS TOKOS.
Koaddunuent tpenus.

Cuia CcomnpoTHBJIEHUS TpPU JBMXKCHUM Tela B
KUJKOCTH WM Ta3e.

[TocrynarenpHOE W BpaLATEIBHOE
a0COJIFOTHO TBEPJIOTO TEa.

MOMEHT CuJIBI OTHOCHUTEIBHO OCH BpAllCHUS.
I1ne4o cuibl. Y CnoBUs paBHOBECUS] TBEPAOTO Tella

NBIDKEHUE

[IpoBenenune sKCHEpUMEHTA: HUCCIEAOBAHME 3aBUCHMOCTH CHUJI YIPYTOCTH,
BO3HUKAIOIIUX B TPYKUHE M PE3MHOBOM oOpasile, oT ux nedopMmainuu;
W3y4deHUEe JBW)KCHHS Opycka I10 HAKJIOHHOW TUIOCKOCTH; HCCIICIOBAaHHE
YCJIOBU paBHOBECHS TBEPJOTO TEJA, UMEIOLIEr0 OCh BPALICHUS.

OObscHeHne  OCOOEHHOCTEH  pPaBHOMEPHOTO U PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO ~ JBMOKCHHS, CBOOOJHOTO MAJCHHUS TEJ, JIBFDKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB HbI0TOHA, 3aKOHA BCEMUPHOT'O TATOTEHUSI.
OObsicHEHNE OCHOBHBIX MPUHIIUIIOB JIEHCTBUSI TEXHUYECKUX YCTPOUCTB, TAKUX
KaK MOAIIAITHUKH.

OObsicHEHUE ABUKEHUS UCKYCCTBEHHBIX CITYTHHKOB.

Pemenne pacu€THBIX 3ada4 C SBHO 3aJaHHON (U3HYECKOM MOJCIBIO C
MCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M ()OPMYJT TUHAMHUKH.

Pacnio3naBanue (u3nueckux sBIEHUN B y4EOHBIX OIBITaX U OKpY’Karomei
YKV3HU: UHEPLIMS, B3aUMOJICHCTBUE TETL.

AHann3 (QpU3MYeCKUX MPOLECCOB U SBIECHUI C HCHOIB30BAHHEM 3aKOHOB H
IPUHLIMIIOB: 3aKOoH BcemupHoro tsrotenus, |, Il u Il 3akonsr Herorona,
MPUHUUIT CYNEPHO3ULIUUA CHUJI, MPUHUUII PABHONPABHOCTU HWHEPLHAIBHBIX
CHUCTEM OTCUETA

3aKkoHBbI
COXpaHeHHs B
MexaHuke (6 1)

HNmnynbe MaTepualbHOM TOUKM (Tesa), CUCTEMbI
MaTepHalbHBIX TOYEK. VIMITyJIbC CHIIBI 1 U3MEHEHHE
UMIyJbCa Te€Ja. 3aKOH COXPaHEHUs MMIIYJIbCa.
PeakTuBHOE IBMXKEHUE.

Pabora cuibl. MOLTHOCTH CHJTBI.

Kunetnueckass »Heprus MaTepUaIbHOM TOYKH.
Teopema 00 U3MEHEHUN KMHETUYECKOM SHEPIHH.
ITorenumanbHas sHeprus. lloTeHnmanbHas sHEprus
YIIPYro nepopMHUPOBAHHON IIPYKUHBI.
[ToreHunanbHas 3HEPrus Tea BOIU3U MOBEPXHOCTU
3emun.

IToTeHIManbHBIE U HENOTCHIMAIbHBIE CUIIbL. CBS3b

[IpoBeneHne SKCIepUMEHTa: W3y4eHHEe aOCONIOTHO HEYIPYroro yaapa ¢
MOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX MAasATHUKOB; HCCIEIOBAHUE CBSI3HU
paboThl CHJIBI C M3MEHEHHUEM MEXaHWYEeCKOW HHEpruu Tella Ha Mpumepe
pacTsKEHUsT PE3UHOBOIO KIyTa.

Pemenne pacu€THBIX 3a1ad ¢ SBHO 3aJlaHHON (PU3MYECKOW MOJENbI0 ¢
WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (OpPMYJT JTWHAMUKH M 3aKOHOB
COXpaHEHHsI.

Pemienne kadecTBEHHBIX 3aJa4 C ONOPOM Ha U3YYEHHbIE B pasjelie
«MexaHHKa» 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBICHUS.

OnucaHne MEXaHWYECKOTO [IBIDKCHHMS C MCIOJb30BaHUEM (DU3UIECKUX
BEJIMYMH: UMIYJIbC TE€Ja, KHHETUYECKAs] DHEPrus, NMOTECHUUAJIbHAS JHEPIrus,
MexXaHW4ecKas paboTa, MeXaHW4YECKasi MOITHOCTD.




paboThl HETMOTECHIMAIBHBIX CHJI C HM3MEHCHHEM
MEXaHUYECKOM HHEPruM CHUCTEMbl Tel. 3aKOH
COXpaHEHHUSI MEXaHUYECKOU IHEPTUH.
VYrpyrue u Heynpyrue CTOJIKHOBEHHS

AHamu3 (QU3MYECKUX INPOLIECCOB U SABICHUH C HCIOJIb30BAHHMEM 3aKOHA
COXPaHECHHs MEXaHMYECKON YHEPIHH, 3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsicHeHHE OCHOBHBIX MPUHIIAIIOB JICHCTBUS TEXHUYECKUX YCTPOUCTB, TAKUX
KaK: BOJOMET, KONEP, IPY>KUHHBIN ITUCTOJIET.

OOBsicHeHHE TBU)KEHUS PAKET C OMOPON HA U3YUYEHHBIE (PU3HUECKUE BEITUIHHbI
Y 3aKOHBI MEXaHUKHU.

Hcnonp3oBaHue MpH MOATOTOBKE COOOIIEHHH O TNPUMEHEHHH 3aKOHOB
MEXaHUKH COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJIOIMH I IIOUCKA,
CTPYKTYPUPOBAHUS, HWHTEPIpPETAlMM ¥  TPEACTaBICHUS HHOOpMAIHH,
KPUTHYECKHH aHAJIN3 NOJIy4aeMoil nHpopManuu

Pa3znen 3. MoJieky isipnasi pusuka u TepMoanHaMuKa (24 u)

OcHoBbBI
MOJIEKYJISIPHO-
KHHETHYECKOH
Teopuu (9 u)

OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEOpUU. DPOYHOBCKOE [BHIKECHHE.
Huddysus. XapakTtep JIBHDKCHHS u
B3aUMOJICUCTBUSL  4YacTUIl BewiecTBa. Mogenu
CTPOEHHUsSI Ta30B, JKUJIKOCTEH M TBEPABIX TEN U
O0O0BsICHEHHE CBOICTB BEILIECTBA Ha OCHOBE 3THUX
mozeineid. Macca moiekyi. KonnuectBo Beliectsa.
[TocrosiHHast ABorazpo.

TermoBoe paBHOBecue. Temmeparypa u €€
m3mepenue. lkana remneparyp Llenbcus.

Monens uneanpHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH HACAITBHOIO
raza. AGcomroTHas TemrepaTypa Kak Mepa cpeHen

KHHETHYECKOU OHEPTrMU  TCIJIOBOTO  JIBUKCHHA
yacTHIl] Ta3a. ['a30Bble 3aKOHBL. YpaBHEHHE
MenneneeBa—Kmaneiipona.  3akon  JlampToHa.

W3omporieccyl B HI€ANbHOM Ta3e C MOCTOSHHBIM
KOJIUYECTBOM BEIIIECTBA. I'paduueckoe
IpeJCcTaBIeHNE U30IIPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

[IpoBenenne sKCHepUMEHTa: OINpPEACIIEHHE MacChl BO3JyXa B KJIACCHOM
KOMHAaTE€ Ha OCHOBE M3MEpEeHUN 00bEMa KOMHATHI, AABJICHUS U TEMIIEPaTyphbl
BO3/lyXa B HEH; HCCIIEJOBAHNE 3aBUCUMOCTU MEXAY MapaMeTpaMUu COCTOSHHS
Pa3pex’EHHOTO rasa.

OObscHEeHNE OCHOBHBIX TPUHIIMIIOB IEHCTBUI TEXHUYECKUX YCTPOICTB, TAKUX
KaK: TepMOMETp M OapoMeTp; U YCIOBUH MX 0€30IaCHOI0 MCIIOJIb30BaHMS B
MTOBCETHEBHOMN KU3HH.

Pacrnio3naBanue (u3M4ecKuX SIBICHUH B Y4EOHBIX ONBITAX U OKPY)KAIOIICH
KU3HU: T Py3Hst, OpOYHOBCKOE JIBUKEHHUE.

OnucaHue TEIUIOBBIX SBJICHMHM C MCIONb30BaHUEM (DU3MUECKUX BEIWYMH:
JIaBJICHUE Ta3a, TeMIEepaTypa, CPeaHssl KUHETUYECKask SHEPrusl Xa0TUYECKOTO
JIBUJKEHHSI MOJIEKYJI, CPEIHEKBAAPATUYHAs CKOPOCTh MOJIEKYJI.

AHanu3 (pU3NYECKHUX MPOLECCOB U SABJICHHUH C UCIIOIb30BAaHUEM MOJIEKYIISIPHO-
KMHETUYECKON TEOPUH CTPOCHUS BEIECTBA, Ia30BbIX 3aKOHOB, CBA3U CPEAHEN
KUHETHYECKOW SHEPruM TEMJOBOTO JBM)KEHUS MOJIEKYJT € aOCOJIIOTHOMN
TeMIEpaTypou.

Pemenne pacu€THBIX 3a7ad ¢ SBHO 3aJlaHHOM (DU3MYECKON MOJENbl0 C
WCIIONTb30BaHUEeM OCHOBHBIX mojoxkennit MKT, 3akoHoB u  dopmyn
MOJIEKYJISIPHOM (PU3UKH.

PabGora B rpymnmax npu IUIAHWPOBAHMU, NPOBEACHUMM W UHTEPIIpPETalUu
PE3yIbTATOB OMBITOB M aHAIHN3€ JOMOJHUTEIbHBIX UCTOYHUKOB MH(DOpMAIIHH
10 TEME

OcHOBBI
TEePMOAUHAMMKH
(10 9)

TepMoauHaMuueckass  CHCTEMA. BHyTpeHHss
SHEPrusi TEPMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI
e¢ m3MmeHeHus. KomuuecTBo TermsaoTel M padorta.
BHyTpeHHs DHEPrus OJHO-aTOMHOTO HMEaIbHOIO
raza. Buapl Temsonepenauu: TEIIONPOBOJIHOCTb,

[IpoBeneHne  y4eHUUYECKOTO
TEIUIOEMKOCTH BEIIeCTBA.

OOBbsicHEeHNE OCHOBHBIX MPUHITUIOB JCHCTBUS TEXHHUECKUX YCTPOMCTB, TAKUX
KaK: JIBUTATellb  BHYTPEHHETO  CropaHus, OBITOBOM  XOJIOAWJIbHUK,
KOHJUIMOHEDP; W YCIOBUU HX 0€e30I1aCHOr0 HCIIOJIB30BAHUS B IOBCEIHEBHOM

OKCIICPUMCHTA: HU3MCPCHUC y,HCHBHOﬁ




KOHBEKIIMS, M3JIyYCHHUE. YIelbHas TEIIOEMKOCTh
BEIICCTBA. KonuuectBo TEIIOThI npu
TerIonepeiaye.

[Tonsitue 06 agunabatHoM mnporiecce. [lepBrIii 3akoH
tepmoauHamMuku. [lpumMeHeHue nepBOro 3akoHa
TEPMOJIMHAMUKHA K wu3omporeccaM. [padudeckas
UHTEpIpeTanus padoTh rasa.

Bropoii 3akon tepmoamHamuku. HeoOpatumocTthb
MIPOLIECCOB B MPUPOJIE.

TermoBble  MamuHbl.  [IpuHIUMOBL  AECTBUS
TEIUIOBBIX MammH. [IpeoOpazoBaHusi >HEpruu B
temioBelx MammuHax. KIIJI TemioBoit MalluHBI.
[Mukn Kapuo wu ero KIIJ. DOxonornueckue
PO0JIEMBI TETNIOHEPTETUKH

JKU3HU.
Onucanue M3y4EeHHBIX CBOWMCTB TEJ U TEIUIOBBIX SIBJICHUN C UCIOJIb30BAaHUEM
(GU3MYECKUX BEIMYWH: JABIICHUE Ta3a, TeMIlepaTypa, KOJUYECTBO TEIUIOTHI,
BHYTPECHHSISI SHEPTHsI, paboTa rasa.

Pemenne pacy€THhIX 3amady C SBHO 3aJaHHOM (U3NYECKOH MOJENBIO C
HCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB ¥ ()OPMYIT TEPMOAMHAMUKH.

Pemenrne kauecTBEHHBIX 3ajad C ONOPOM Ha U3YYCHHBIE B paszjele
«MonexkynsapHas (pu3uka W TepMOJAMHAMHUKA» 3aKOHBI, 3aKOHOMEPHOCTH H
¢dusnveckue sBICHUS.

Pabota B rpynmax npu aHanu3e JOMOJTHUTEIBHBIX UCTOYHUKOB MH(MOPMAIHT
10 TEME

ArperatHbie
COCTOSIHUS
BelecTBa.
da3oBble
nepexoasl (5 4)

[TapooOpa3oBanue u KoHAeHcanus. Mcmapenue u
KAIIeHWe.  AOCONIOTHAsT W OTHOCHUTEIIbHAs
BJI&KHOCTh BO31yxa. HacelenHbii nap. Y aenpHas
TeIIoTa napooOpa3oBaHusI. 3aBUCHUMOCTH
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

TBépnoe teno. Kpucrammmueckue u amopgHbie
Tena. AHM30TPOIUs CBOMCTB KpucTauioB. JKuakue
kpuctaybsl. CoBpeMeHHble Matepuansl. [1naBnenne
Y KpUCTaJUIM3alus. Y 1eiabHas TeIIoTa IUIaBJICHHUS.
CyO6numarusi.

YpaBHeHHE TEII0BOTO OanaHca

[IpoBeneHmne 3KCIEpUMEHTA: U3MEPEHHE OTHOCUTEIBHOW BJIaKHOCTH BO3/yXa.
OObsicHEHNE OCHOBHBIX MPUHIIMIIOB JIEHCTBHS TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: TUTPOMETP U IMCUXPOMETP, KaJOPUMETP; U YCIOBUH UX 0€30IacHOro
HCIIOJIF30BAaHUS B IIOBCEIHECBHOM KU3HMU.

Onucanue TPUHIUIIOB MOJYYEHUsSI COBPEMEHHBIX MATEpPHAJIOB, B TOM YHCIIE
HAaHOMAaTEPHUaJOB.

Pemennie pacu€THBIX 3a7a4 ¢ SBHO 3aJlaHHON (PHU3UYECKOW MOJENbI0 ¢
WCIIOJIb30BAaHUEM YPAaBHEHHUS TEIJIOBOTO OaliaHca.

Pemienne KkadyeCcTBEHHBIX 3a7a4 C ONOPOM Ha H3Yy4YECHHBIE
3aKOHOMEPHOCTHU U (PU3UYECKUE SIBJICHUS 110 TEME.

Pacnio3naBanue (u3nueckux sBIEHUN B y4EOHBIX OIBITaX U OKpY’Karolei
KU3HH: Jedopmaliis TBEPIBIX Tell, HArpEBaHUE U OXJIAXKCHUE TEJl, U3MEHEHUE
arperaTHbIX COCTOSIHUM BeIeCTBa U OOBSICHEHHWE WX Ha OCHOBE 3aKOHOB U
bopMys1 MONIEKYIISIPHOH -(DU3HKH.

Hcmons3oBanne nH()OPMAITMOHHBIX TEXHOJIOT Uit TSt ITOMCKA,
CTPYKTYpUPOBAaHUS, HHTEPIpPETAIMU U TMpeACTaBleHUs HHpopManuu mpu
MOJAFOTOBKE COOOIIEHUH O MPUMEHEHUU 3aKOHOB MOJEKYJISIPHOW (PU3UKU U
TEPMOJIMHAMUKHU B TEXHUKE U TEXHOJIOTHUSIX

3aKOHBI,

Paznen 4. Daexrpoaunamuka (22 4)

DJIEeKTPOCTATHKA
(10 )

OnexTpuzanusl Tel. DieKTpudeckuil 3apsia. [lsa
IIpoBoaHUKH,
3aKoH

BUJIA
JUAJIEKTPUKU u
COXpaHEHUS PJEKTPUUYECKOTO 3apsia.

QJICKTPUYCCKUX  3aps10B.

MMOJIYITPOBOIHUKHMU.

[IpoBeneHmne sKCiepuMeHTa: U3MEPEHNE AIIEKTPOEMKOCTH KOHAEHCATOpA.

OObsicHEHHE OCHOBHBIX MPUHIUIIOB JEHCTBUS TEXHHUYECKUX YCTPOWCTB H
TEXHOJIOTUH, TaKUX KakK: DJIEKTPOCKOI, 3JEKTPOMETP, SJIEKTPOCTATHUECKAsS
3a3eMJICHHE DJIEKTPOIpPUOOpOB, KOMUPOBATBHBIN

3alllnTa, KOHJIEHCATOpP,




B3aumoneiicteue  3apsnoB.  3akoH  Kysona.

ToueuHbIi 2IEKTPUUECKUN 3apsf. DJIEKTPUUECKOe
nosie. Hanpspk€HHOCTB  3JIEKTPUYECKOrO  ITOJIA.
[IpyHuMI Ccynepno3uuuu 3JIEKTPUYECKUX ITOJIEH.

JInHuy HanPsKEHHOCTH DIIEKTPUYECKOTO ITOJIS.

PaGoTa CHII AIEKTPOCTATUYECKOTO OJIs.
ITorenmuai. Pa3nocts OTEHIINAJIOB.
[TpoBoHUKH u JIURJICKTPUKH B
9JIEKTPOCTaTHUYECKOM  mojie.  Judnekrpuueckas
MIPOHUIIAEMOCTb.

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

amnmapar, CTpyHHBIH NPHUHTEP; U YCIOBUH HX OE30MaCHOrO NMPUMEHEHUS B
[IPAKTUYECKON KU3HH.

Pemenne pacy€THeIX 3amady C SBHO 3aJaHHOM (U3NYECKOH MOJIENBIO C
HCIIOJIb30BAaHUEM

OCHOBHBIX 3aKOHOB U ()OPMYJI DJIEKTPOCTATUKH.

Pemenne KkayeCcTBEHHBIX 3aJad C ONOPOM Ha H3y4YCHHbBIE
3aKOHOMEPHOCTHU U (PU3HUECKHUE SABICHUS 110 TeMe «DIEKTPOCTATUKAY.
Pacnio3HaBanue ¢Gu3nyeckux SBIECHUI B y4eOHBIX ONBITAX U OKPYKAIOLIEH

JKU3HU: ISJICKTPpU3alUA TCII, BSaHMO,Z[efICTBHe 3apsAa0B; U 00BbsCHEHHE UX Ha

3aKOHBI,

OCHOBE 3aKOHOB U (DOPMYJT JIEKTPOCTATUKH.

Onucanue W3YYEHHBIX CBOWCTB BEIIECTBA W JJICKTPUYECKUX SIBJICHUH C
3aps,
HaMpPsHKEHHOCTH AJIEKTPUUYECKOTO TO0JISA, TOTEHIMA, Pa3HOCTh MOTEHIIUAJIOB,

HCIIO0JIBb30BaHHUEM (1)I/I3I/I‘IGCKI/IX BCJIMYHUH. BHGKTqueCKI/Iﬁ
AIEKTPOEMKOCTb.

AHanu3 GU3MYECKHUX MPOIECCOB U SBICHHUH C UCIIOJIB30BaHUEM (DU3NYECKUX
3aKOHOB: 3aKOH COXPaHEHUS JIEKTPUIECKOTro 3apsa, 3aKoH Kyrona.

Pabora B rpynmax npu aHanm3e JOMOIHUTEIbHBIX HCTOYHHUKOB HH(POPMAIIUH 1
MOJITOTOBKE COOOLIEHUM O MpOSIBICHUU

3aKOHOB DJJICKTPOCTATUKHU B

Oprn(a}omeﬁ JKU3HU U IPUMCHCHHU UX B TCXHHUKC

IlocTOosIHHBII
JIEKTPUYCCKUI
TOK. ToxkH B
Pa3IHYHBIX
cpenax (12 )

DONEeKTpUYEeCKU TOK. YCIOBHUS CYyILECTBOBAHUS
NIEKTpUYECKOro Toka. Mcrounnku Toka. Cuna Toka.
ITocTOSIHHBIN TOK.

Hanpsokenne.  3akon Oma g ydacTka
LETIH.

DneKTpudeckoe COIIPOTHUBIICHHUE. Y aensHoe
compoTtuBieHue BemiectBa. [locienoBaTenbHoOE,
napajelbHoE, CMEIIaHHOE COEIMHEHHE
MIPOBOHUKOB.

PaGoTta snextpuyeckoro Toka. 3akoH J[xoymsi—
Jlena. MoIIHOCTB AIEKTPUYECKOTO TOKA.

OJIC ¥ BHYTpEHHEE CONPOTUBJICHUE HCTOYHHKA
Toka. 3akoH Owma s TOJHOM (3aMKHYTOM)

BHCKTqueCKOfI LICIIN. KOpOTKOG 3aMbIKaAHUC.

[IpoBeneHue 3KCepuMEHTA: H3YUEHNE CMEIIAHHOTO COEUHEHUS PE3UCTOPOB;
m3mepenre OJIC HCTOYHMKA TOKa W €ro BHYTPEHHErO0 CONPOTHUBIICHMS;
HaOII0IEHUE DIIEKTPOIIN3A.

OObsicHEeHHWE OCHOBHBIX MPHUHIIMIIOB JCWCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUH, TAKUX KaK: amMIepMeTp, BOJBTMETP, PEOCTAT, HCTOYHUKHU TOKa,
AIIEKTpOHArpeBaTeNbHbIE  MPUOOPBI,  DIEKTPOOCBETHTENHHBIE  MPUOOPHI,
IUOT,
(hOTOpPE3UCTOPHI, TMOTYIPOBOJIHUKOBBIN WO, TalbBAaHWKA; M YCIOBHH HX

TEPMOMETP  CONPOTHUBJIECHUS,  BaKyyMHBIN TEPMUCTOPBL U
0€3011acHOr0 MPUMEHEHUS B MPAKTUYECKOM KU3HU.

Pemenne pacu€THBIX 3a7ad C SBHO 3aJaHHON (U3MYECKOW MOJCIBIO C
UCIIOJIb30BAaHWEM OCHOBHBIX 3aKOHOB u (opmyn Tembl «llocTOsTHHBIN
ANEKTPUUECKUN TOKY.

PacnioznaBanue (u3nueckux sSBIEHUN B y4EOHBIX OMBITAX M OKpYKAIOIIEH

JKU3HHU: JJICKTpUYCCKasd IMPOBOAMMOCTL, TCIIOBOC, CBCTOBOC, XMMHYCCKOC,




ONEeKTpOHHAs NPOBOAMMOCTb TBEPIBIX METAJUIOB.

3aBUCUMOCTh ~ CONPOTHUBJICHUS  METAJIOB  OT
temriepaTypbl. CBepXIIPOBOIUMOCTb.
OneKkTpuueckuii Tok B Bakyyme. (CBoiicTBa

AJIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBeHHass M MpUMeEcHas
IIPOBOJIMMOCTH MOJYNPOBOAHUKOB. CBOMcTBa p—N-
nepexoza. [lonynpoBogHKOBbIE TPUOOPHI.
OJIEKTPUYECKUII TOK B pPACTBOpax M pacluiaBax
AJIEKTPOJIUTOB. DIEKTPOIUTUYECKAS JTUCCOLMALINS.
DIEeKTPOIH3.

DnekTpuueckuii Tok B razax. CaMOCTOSTENbHBIA U
HECaMOCTOATENBbHBIN pa3psan. Monnus. [1nazma

Mar"HuTHOE JICHCTBHUS TOKA.

AHaNu3 3JIEKTPUUECKUX SBJICHUM M MPOLECCOB B LIETMSIX MOCTOSIHHOTO TOKa C
MCII0JIb30BAaHUEM 3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH TOCIIEIOBATEILHOTO
Y MApaJJIENBHOIO COCIMHEHUS IPOBOJHUKOB, 3aKOH J[xoyis-JleHua.
OnucaHue WM3Y4YEHHBIX CBOMCTB BEIIECTB W DJIEKTPUUYECKHUX SIBJICHUU C
HCIIOJIb30BaHUEM (DU3UYCCKUX BEIIMUMH: JJICKTPUUECKHI 3apsiji, CHiIa TOKa,

ANEKTPUYECKOE HANPSDKCHHE, DJEKTPUUYECKOE COMPOTUBJICHUE, PA3HOCTh
noteHimanos, DJIC, paboTa Toka, MOIITHOCTh TOKA.
Hcnonp3oBanne nH()OPMAITMOHHBIX TEXHOJIOTUH JUIST ITOMCKa,

CTPYKTYPUPOBaHUS, MHTEPIPETAMU W NPEACTaBICHUS HHOOPMAIMH TIPH
[IOJIFOTOBKE COOOIIEHUI O IPUMEHEHUH 3aKOHOB MIOCTOSIHHOTI'O TOKA B TEXHUKE
Y TEXHOJIOTHSX

Pe3eps (2 4)

11 knacc (68 yacoB)

TemaTHuecKkmii 0JI0K,
TeMbI

OcHoBHOE CoAECpPKAHUEC

OcHoBHBIE BU/IBI 1eSITeJIbHOCTH YUYAIIMXCS (HA YPOBHE Yu4eOHBIX
AecTBUil)

Pa3nen 4. daexrpoaunamuka (11 u)

MarunurtHoe moJie.
JIEKTPOMAarHUTHAsA
uuayknms (11 g)

MarHuToB. MAarduTrHoe TIIOJIE.
uHayknun.  [lpuHnun

TlocTostHHBIE MarHuThl. B3anMoelcTBUE MTOCTOSHHBIX
Bekrop marautHOU
CYNEPHO3UIMM  MAarHUTHBIX

HpOBeI[eHI/Ie OKCIICPUMCHTA: M3YUYCHHUC MArHMTHOI'O IOJII KaTylKU C
TOKOM; HCCJICIOBAHUC JICCTBUSL IIOCTOSSHHOI'O MarHuTa Ha paMKy C
TOKOM,; UCCJICAOBAHUC ABJICHUA BHCKTpOMaFHHTHOﬁ HWHAYKIHH.

nosiei. JIunum maruutHOM MHAYKIMU. KapTuHa nuHuit
MAarHUTHOM MHIAYKLIHH MOJIS IOCTOSIHHBIX MarHUTOB.

OOBbsicHEeHHEe OCHOBHBIX IPUHLIUIIOB JICHCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: [IOCTOSTHHBIE MarHUTBI, JJIEKTPOMArHUTBI, JJIEKTPOABUTaTENb,
MarnuTHO€ 110JIe MPOBOAHUKA C TOKOM. KapTuHa TMHUN | YCKOPUTENH 3JI€MEHTAPHBIX YaCTHUIL, UHAYKIIMOHHAS [1€Yb; U YCIOBUM UX
MHAYKIIMM MarHuTHOTO TOJS JUIMHHOTO TMpsiMOro | 0e30macHOro MpUMEHEHHs B MPAKTUYECKON KU3HU.
MIPOBOJHHMKA M 3aMKHYTOIO KOJIBIIEBOTO MPOBOAHMKA, | Pemienue pacy€rHbIX 3a/1a4 Ha mpuMeHeHHne GopMyIl TeMbl «MarHuTHoe
Katymku ¢ TokoMm. OmbIT Opcrena. B3aumopeiicTBue | mose. DIeKTpOMarHUTHASL HHTYKITHS.
IIPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Pelnienre KadeCcTBEHHBIX 3ajad C 0H0p01>i Ha MH3YUYCHHBIC 3aKOHBI,
3aKOHOMCPHOCTU H (I)I/I3I/I‘-ICCKI/IC SIBJICHHMSI TeMbl «MarHuTHOE MOJIe.

Cuna JlopeHua, e€ MoyJib ¥ HanpasiieHue. [[BkeHne | DIEeKTpOMarHUTHAasi WHIYKIUS.




3apsKEHHON YacTHUIbl B OJJHOPOJIHOM MarHUTHOM IOJI€.
PaGora cunbl JlopeHia.

SBnenue  snekTpoMarHuTHOM — MHAYKIuU.  [loTok
BEKTOpa MarHUTHOM MHAYKIuU. DJ{C nHayKuu. 3aKoH
3JIEKTPOMArHUTHOM MHAYKUuU Papajes.

Buxpesoe snekrpuyeckoe mosie. DJC wHAyKIMU B
MIPOBOJIHMKE,  JBWXKYLIEMCS  IIOCTyHaTeJbHO B
OJIHOPOJIHOM MarHUTHOM IIOJI€.

[IpaBuio Jlenna.
NunyktuBHocTh.  SIBnenue camounnaykuuu. IJC
CaMOUHYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEeKTPOMArHUTHOE T0JIe

OmnpeneneHne HampaBlIeHHs BEKTOpAa HHIAYKIMM MAarHUTHOTO IIOJIS
IIPOBOAHMKA C TOKOM, CUiIbl AMnepa u cuiibl Jlopenna.

PacniosnaBanme (Qu3MUECKUX SBICHUH B y4eOHBIX OIBITaX U
OKPY’KaIOIIeW JKU3HU: B3aUMOJCHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKLUs, JNEHCTBHE MArHUTHOIO IIOJISI HA INPOBOAHUK C TOKOM U
JBIKYIIUICS 3apsi.

AHanu3 DJIEKTPOMAarHUTHBIX SIBJICHUM C MCIOJIB30BAHMEM 3aKOHA
AJIEKTPOMAarHUTHOW MHIYKIIMH.

Onucanue U3y4eHHBIX CBOMCTB BEILECTB U 3JIEKTPOMArHUTHBIX SBJICHUN
C MCIIOJIb30BaHNEM (PU3MYECKHUX BEIWYMH: WHAYKIUS MAarHUTHOTO TIOJI,
cuina Awmmepa, cuna JlopeHna, MHIYKTMBHOCTb KATYILKH, SHEPrus

SJICKTPUYCCKOI'0O U MArHUTHOI'O IoJIeH

Paznen 5. Kosie6anust u BoJtHbI (24 1)

Mexannueckue u
3JIEKTPOMATHUTHbIE
kosiedanus (9 1)

KonebarenbHas cucrema. CBOOOHbIE MEXAaHUYECKHE
koseOanus. 'apmonnyeckue xkonedanus. [lepuos,
4acToTa, aMIuIuTyna u (haza konedanuid. [1pyKuHHBIHI
MaATHMK. MaTemMaTH4ecKnii MassTHUK. Y paBHEHUE
rapMoHHUYEcKUX Kosiebanuil. [IpeBpaienue sneprun
IIPU TAPMOHUYECKUX KOJIEOaHUSAX.

Konebarenbublit KOHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B UJ€aTIbHOM
Kosie0aTeabHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHUYECKUMH U 3JIEKTPOMarHUTHBIMU
konebanusimMu. @opmyna ToMcoHa. 3aK0H COXpaHEHUS
SHEPTUH B HJI€aTbHOM KOJIE0aTeIbHOM KOHTYpE.
[IpencraBienue o 3aTyxaroUMX KOJIeOaHUsAX.
BrinyxaeHHbIE MeXxaHn4YecKue Koebanus. Pesonanc.
BbIHYX1€HHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHusl.
Ilepemennsblit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN
TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJHOE U
JEMCTBYIOIIEE 3HAUEHHUE CUIIBI TOKA U HAIIPSKEHUS.
Tpancdopmarop. [IponsBoacTBo, nepenaya u

[IpoBenenue 3KciepruMEHTa: UCCIEAOBAHUE 3aBUCUMOCTH MEPUOJIa
MaJIbIX KOJeOaHuil rpy3a Ha HUTH OT JUIMHBI HUTU U MAacChl IPy3a;
HCCJIEIOBAHUE IEPEMEHHOTO TOKA B LEMH U3 MTOCIEA0BATEIBLHO
COEMHEHHBIX KOHIEHCATOPA, KATYIIKH U PE3UCTOPA.

OObsicHEHE OCHOBHBIX MIPUHITUIIOB JICUCTBUSI TEXHUUECKUX YCTPOUCTB,
TAaKUX Kak: dJIEKTPUYECKUM 3BOHOK, TEHEPATOP IIEPEMEHHOIO TOKA,
JTUHHUH 3JIEKTPONepeay; U yCIOoBHi UX O€30MacHOr0 MPUMEHEHHS B
MPaKTUYECKON KU3HH.

Pemenne pacu€THbIX 3a1a4 C SIBHO 3a/IaHHON (PU3NUECKON MOJIEIBIO C
WCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (POPMYJI, OTTUCHIBAIOIIINX
MEXaHWYECKUE U JICKTPOMArHUTHBIE KOJICOaHMS.

Onuncanue U3y4eHHBIX MEXAHUYECKUX U SJIEKTPOMArHUTHBIX
Kos1ie0aHuM C UCIOJIb30BaHUEM (PM3UUECKUX BEJIIMYUH: MIEPUOJT U
yacToTa KoJiebaHuii, aMIuInTyia U ¢a3a KonedaHuil, 3apsa1 U cuiia TOKa
B MIPOIIECCE TAPMOHUYECKUX IIEKTPOMATHUTHBIX KOJICOaHHIA.

Pelienne kauecTBEHHBIX 3a/1a4 € OITOPOM HA U3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIKUCHIBAIOIINE MEXaHUYECKUE U AJIEKTPOMATHUTHBIE
KoJe0aHusl.

PaboTa B rpynmnax npu 1iaHUpOBAaHHUH, TPOBEACHUN U HHTEPIIPETAIINN




noTpeOIeHne 3JIEKTPUIECKON IHEPTHUH.
DKOJIOTUYECKHE PUCKU IIPU IPOU3BOJCTBE
anekTposHepruu. KynbTypa ucnoiab3oBaHus
AJEKTPO3HEPTHH B ITOBCEAHEBHOMN KU3HU

Pe3yIbTaTOB ONBITOB, M AHAIN3E JOMOJHUTEIBHBIX HCTOYHUKOB
uHpOpMaILIUU IO TEME

Mexannyeckne u
3JIEKTPOMATHUTHbIE
BOJIHBI (54)

MexaHW4YeCKHUEe BOJHBI, YCIIOBUS PACIIPOCTPAHEHUS.
[Tepuoa. CxopocTh pacpoCTpaHEHUs U JJTMHA BOJHBI.
[Tonepeunsle U TPO10JIbHBIC BOTHBL. IHTEephepeHIus
1 qudpakiys MEXaHHYECKUX BOJIH.

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa.

BricoTa Tona. TemOp 3ByKa.

DNeKTPOMarHUTHBIC BOJHBI. Y CJIOBUS U3ITYYCHUS
3JIEKTPOMArHUTHBIX BOJIH. B3auMHuas opueHTarms
BekTOpoB E, B, V B anekTpomMarHuTHON BOJIHE.
CBOICTBA 2JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
TpeioMIIeHUE, TIOJIIpU3arus, TUPPaKIus,
natepdepenims. CKOpOCTh AIEKTPOMArHUTHBIX BOJIH.
[I[Ixana snekTpoMarHuTHBIX BOJIH. [IpumeHeHune
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIUIIBI paIUOCBS3U U TEIICBUICHHS.
Panmonokarmms.

DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl

OObsicHEeHNE OCHOBHBIX MPUHIUIIOB IEHCTBUS TEXHUYECKUX YCTPOICTB
U TEXHOJIOTUM, TAKUX KaK: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBas AMATHOCTHKA B TEXHHUKE M MEIUIIMHE, pajaap,
paauonpuéMHHUK, TEJICBU30p, aHTeHHa, TenedoH, CBU-nieub; u ycinoBuit
uX 0€30MacHOr0 MPUMEHEHUS B TPAKTUIECKON KU3HU.

Pemenue pacu€THBIX M KAYECTBEHHBIX 3324 C OTIOPOI Ha U3yUYECHHbBIE
3aKOHBI U 3aKOHOMEPHOCTH, OIIMCHIBAIOLIME PACIIPOCTPAHEHNE
MEXaHUYECKUX U DJIEKTPOMArHUTHBIX BOJIH.

Hcnons3oBanre nHGOPMAIIMOHHBIX TEXHOIOTHIA JUIS TOUCKA,
CTPYKTYpUPOBAHHUSI, UHTEPIIPETALIMU U TIPECTaBICHUS HH(OpMALIUU
IIPH MOATOTOBKE COOOIICHMI 00 MCIOIB30BAHUU AIIEKTPOMATHUTHBIX
BOJIH B TEXHHKE.

Yyactue B JUCKyCCHH 00 JIEKTPOMArHUTHOM 3arpsi3HCHUN
OKPYXAaIOIIECH CPEIbI.

PaboTa B rpynnax npu riaHUpOBAHUH, IPOBEACHUN U HHTEPIIPETAIIUN
PE3yIBTATOB OIBITOB M aHAJIM3E AOMOTHUTEIBHBIX HICTOUHUKOB
uH(pOpMaIIUU TIO TEME

Ontuka (10 v)

I'eomerpuyeckas onrtuka. [Ipsmonunennoe
pacnpocTpaHEHUE CBETA B OJJHOPOIHOM cpee.
ToueuHslii HICTOYHMK cBeTa. JIyu cBera.
OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHui B MIIOCKOM 3epKaJe.
[Ipenomienne cBera. 3aKOHBI IPETOMIICHHS CBETA.
AOCOIOTHBIN MOKa3aTesb nperomieHus. [lomHoe
BHYTpEeHHee oTpaxeHue. [IpenenbHblil yroi moiHoro
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBeta. CoKHBIN cocTaB 6€7I0ro CBeTa.
IIBer.

Cobuparolye 1 paccenBaroIne JTMH3BL.

[TpoBeneHmne sKciepuMeHTa: HAOIIOCHIE TUCTIEPCUU CBETA;
M3MEpPEHUE MOKa3aTeNs IPEJIOMIIEHUS CTEKIA; UCCIIEIOBAHUE CBOKCTB
M300paKeHH B TUH3aX.

OObsicHEeHNE OCHOBHBIX MPUHIUIIOB IEHCTBUS TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTHUM, TAKUX KaK: OYKH, JIyna, oToarrmapar, MpOeKIIMOHHBIN
ammapar, MUKpPOCKOTI, TeJIECKOTI, BOJIOKOHHAsI ONITHKA, T (paKITnOHHAS
peméTKa, MOJIAPOUI; M YCIOBHI MX 0€30MacHOTO MMPUMEHEHHUS B
MPAKTUYECKOU JKU3HH.

Pemmenne pacu€THBIX 337124 C SIBHO 3aJIaHHON (PU3NUECKON MOJIEBIO C
MCIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U (DOPMYII TeOMETpHUECKOM
ONTHUKH.

[Toctpoenue u onucanre N300pakeHUs, CO3AaBAEMOr0 INIOCKUM




Tonkas nmuH3a. POKYCHOE PACCTOSIHUE U ONTUYECKAs
cuiia TOHKOM uH3bI. [TocTpoenne nzodpaskeHuii B
cOOMpaIOIIMX U paccenBaroIuX JuH3ax. Popmyna
TOHKOM JIMH3BI. Y BEIMUEHHE, JaBaecMOe JTHH30M.
[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.
Bonnosas ontuka. UHTEepdepenius cera.
KorepenTHbie uCTOYHUKHU. Y CIIOBHUS HAOTIOACHHUS
MaKCHUMYMOB U MUHUMYMOB B HHTE€P(HEPEHIIMOHHON
KapTUHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHMKOB.

Hudpakmus ceera. AudpakrponHas pemeTka.
VYcnoBue HaOI01eHUS TJIaBHBIX MAaKCUMYMOB IIPU
I1aJICHU MOHOXPOMAaTHUYECKOr0 CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[lonsipuszanusa ceera

3€pKajoM, TOHKOW JIMH30M.

Pacnio3naBanue QU3NYECKUX SBICHUH B OIBITaX M OKPYKAIOMIECH
JKU3HU: NPSIMOJIMHEWHOE PACIIPOCTPAHEHHE CBETA, OTPAKEHUE,
nperomiieHue, HHTephepeHIns, TUPPaKIKs U TOJISIPU3AIUS CBETA,
JIACIIEpCHs CBETA.

AHaNn3 ONTUYECKUX SIBJIIEHUU C UCIIOIb30BAHNEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMHOTO paclpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI IIPEJIOMJICHHUS CBETA.

Onucanue ONTHYECKUX SIBJICHUN C UCIOIb30BaHUEM (PU3UUECKHIX
BENWYUH: (DOKYCHOE PACCTOSIHUE U ONTHUYECKAsi CUJla JIMH3BI

Pa3nen 6. OcHOBBI cHIEIHAJIBHON TEOPUH OTHOCUTEJIBLHOCTH (4 1)

['paHn1LIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.

Pemenne kaueCTBEHHBIX 3azaa4 C OHOpOfI Ha U3Y4YCHHBIC 3aKOHBEI,

OcuoBbl CTO (4 4)
[Toctynatel ciennaabHONW TEOPUU OTHOCUTEIHHOCTH! 3aKOHOMEPHOCTH U (puznueckue siaeHus no teme «OcHoBbsl CTOY.
WHBapUAHTHOCTH MOJTYJIsl CKOPDOCTH CBETa B BaKyyMe, Hcnonp3oBanne nHOOPMAIIMOHHBIX TEXHOJIOTHH IS TIOWCKA,
MIPUHIUI OTHOCUTEIBHOCTH DUHINTEHHA. CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U PEICTaBIECHUS HH(DOpMaIK
OTHOCHUTENBHOCTb OJIHOBPEMEHHOCTHU. 3aMe JIeHHe IIPU NOJATOTOBKE COOOIIEHUH O TpaHULIaX TPUMEHUMOCTH KIIaCCUYECKOM
BPEMEHU U COKpAIeHUE JUTMHBI. DHEPTHUsl U UMITYJIbC MexaHuku 1 ocHoBax CTO
PENATUBUCTCKOM yacThlbl. CBA3b MacChl C SHEPrHel U
UMITYJIBCOM PENIITUBUCTCKON YaCTHIIBI. DHEPTHUS TIOKOSI
Pa3znen 7. KBanToBasi pusuka (15 1)
JeMeHThI ®otonbl. Dopmyna [Tnanka cs3u sHeprun ¢oroHa ¢ | OObsICHEHHE OCHOBHBIX MPUHIUIIOB JEHCTBUS TEXHUUECKUX YCTPOUCTB,
KBAHTOBOIA €ro 4acToTol. DHeprust U UMIysbc GoToHa. OTKPBHITHE | TAKUX Kak: GOTOIIEMEHT, (POTOAATUHK, COTHEUHAast OaTapesi, CBeTOAHO;

onTukH (6 1)

dororddekra. OnbITHI
A. T. CroneroBa. 3akonbl ¢Gorodpdexra. YpaBHEHHE

n HUCCICIOBAaHUC

OiHmreHa 11 dotosddexra. «KpacHass rpaHuna»
dhoTorddekra.
I1. H. JlebeneBa. XMMHUYECKOE NENCTBUE CBETA

JlaBnenue CBeTa. OnbITh

U yCIOBHH HMX O0€30MacHOr0 MPHUMEHEHUS B MPAKTUYECKOW >KU3HU.
Pemenne pacy€THBIX 3a7au ¢ SBHO 33/IaHHOM (DU3MUYECKON MOJIENBIO C
WCIIOIb30BAaHUEM OCHOBHBIX 3aKOHOB M (POPMYJI KBAHTOBOW ONTHKH.
Pemenne kadecTBEHHBIX 3a7a4 C OMOPON Ha HM3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBaHTOBOW oONTHKW. Pacmo3HaBanue Qu3nuecKkux
SIBJICHUH B Y4e€OHBIX OIbITaX: (OTOIIEKTpUUYECKUN dPQEKT, CBETOBOE




JaBJICHUC. Omnucanue HU3YUYCHHBIX KBAHTOBBIX SIBJICHUHN U MpoLecCcoB C
HCIIOJIB30BaHHUEM (bmnqecxnx BCJIIMYHH: CKOPOCTb 3JICKTPOMAIrHUTHBIX
BOJIH, JJIMHA BOJIHBI 1 4aCTOTA CBCTA, SHCPIrUd U UMITYJIbLC q)OTOHa

CTtpoeHue aToma
(4 9)

Mopnens atoma Tomcona. Ombitel Pesepdopna 1o
paccesHuro o-yactuil. Ilnanerapnas moxaenb aroma.
[Toctynater bopa.
Wznyuenune u mornomieHue (GOTOHOB MPH IMEpexoe
aToMa C OJHOTO YPOBHSI PHEpPruuM Ha Apyrou. Bunubl
cnekTpoB. CIIeKTp ypOBHEW SHEPTUU aTOMa BOJOPO/aA.
BosiHoBbie cBolicTBa wactuill. BosHbl ne  bpoins.
KopnyckynspHo-BOIHOBOM Ayanusm.

CrioHTaHHOE U BBIHYKJEHHOE U3TyUCHHE

[IpoBeneHue SKCrIepUMEHTa: HAOII0JCHUE JTMHEIUaToro CeKTpa.
OOBbsicHEeHHE OCHOBHBIX ITPUHLIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOUCTB,
TaKHUX KaK: CIIEKTPOCKOIL, JIa3ep, KBAHTOBBIM KOMIIBIOTED;

U YCJIOBUM HX 0€30MacHOr0 NPUMEHEHHUS B IPAKTUYECKOM KU3HU.
Pemenne kadecTBEHHBIX 3alady C ONOPOM Ha M3YyYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (pu3mueckue sBaeHus o teme «CTpoeHue aromay.
PaciosnaBanme  Qu3mueckux  SABICHUH B Y4EOHBIX  ONBITAX:
BO3HHUKHOBEHUE JINHEHYATOI 0 CIEKTPA.

AHanu3 KBaHTOBBIX IIPOLIECCOB U SIBJICHUM C MCHOJIb30BAaHUEM

MMOCTYJIaTOB Bopa

ATOMHOE PO
(5 v)

DKCIEpUMEHTHI, JT0Ka3bIBAIOIINE CII0)KHOCTh CTPOCHUS
saapa. OTtkpbITHE
Pesepdopna 1o OIpEIEIICHUIO
paanoakTUBHOTO M3nydeHus. CBoiicTBa anbpa-, 6eTa-,
ramma-ums3-

pPaairuOaKTUBHOCTHU. OnbITH

cocCTaBa

ny-deHusl. BnusHue paguoakTUBHOCTH Ha JKUBbBIE
OpPTraHU3MBI.

OTtkpbiTHE TIPOTOHA U HeWTpoHa. HykioHHas moznens
anpa I'eiizen6epra—LlBaHeHKoO.

3apsn sapa. MaccoBoe unciio siapa. M30tomnsl.
Anbda-pacnan. DIeKTPOHHBI U MO3UTPOHHBINA OeTa-
pacnaa. ['amma-uznydeHue. 3aKOH pPaJHMOAKTUBHOTO
pacnaza.

OHeprusi CBA3W HYKJIOHOB B sjpe. flnepHble CHIIBL
HedexT macchl spa.

SnepHsle peakuuu. JleieHre U CUHTE3 SAEP.

SAnepusiii peaktop. TepmosinepHsiii cunTes3. [IpoGieMsr
U NEPCIEKTUBBI AAEPHON dHEPTETUKU. DKOJIOTUYECKHE
ACMEKTHI IIEPHON YHEPTETUKH.

DyieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

[TpoBeneHue YYCHMUYECKOTO OSKCIIEPUMEHTA: HCCIICOBAHUE TPEKOB
4acTHI] (110 TOTOBBIM (oTOrpadusim).

OOBsicHEeHNE OCHOBHBIX IMPUHITUIIOB JICHCTBUS TEXHHYECKUX YCTPOUCTB,
TaKnX KaK: Bunbcona,

JI03UMETD, Kamepa

oomoa; u

AJIEPHBIN
peaxTop,
0€30MMacHOr0 MPUMEHEHUS B MPAKTUYECKOM KU3HU.

aTOMHast YCIIOBUH Ux
PemieHne KkadecTBEHHBIX 3aJa4 C ONOPOM HAa WM3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKHUE SABICHUS 10 TeMe «ATOMHOE SJIPO».

Pacnio3HaBanue (u3NYeCKUX SABICHMH B Yy4UeOHBIX OIBITaX U B

Oprxcanmeﬁ KHU3HU: CCTCCTBCHHAsA n HCKYCCTBCHHAsA
pPaarOaKTUBHOCTD.
Omnucanue HU3YUYCHHBIX  KBaHTOBBIX SIBIICHHH U mponeccoB C

HCIIOIh30BaHUEM (PU3MUECKUX BEIMYMH: TIEPHUO]] TTOJTypacmaa, SHEPTHs
CBSI3M aTOMHBIX SIAEP.

AHanu3 TpoOLECCOB M ABJIEHUW C HCIOJB30BAHUEM 3aKOHOB H
IOCTYJIATOB: 3aKOH COXPAHEHUS JJIEKTPUYECKOrO 3apsjia, 3aKOH
COXPAaHEHHUsI MACCOBOT'0O YHCIIA, TOCTYJIAThl bopa, 3aKOH paguoakTUBHOIO
pacmana.
Hcnonb3oBanue TEXHOIOTUM 11

I/IH(I)OpMaI_[I/IOHHBIX IIOHCKa,

CTPYKTYpUPOBAHHUS, WMHTEPIPETAUA U TPEICTaBIeHUs HH(OpMaLUU




MeTopl HAONIONCHUS U PETUCTPALUU DIIEMEHTAPHBIX
JACTHII.
Ennncrso

OyHIaMEHTAIbHBIE B3alMOJCUCTBHA.

¢bu3nvecKoil KapTUHBI MUpa

IIPY MTOATOTOBKE COOOIIEHUH O MPUMEHEHNH 3aKOHOB KBAaHTOBOH (PM3UKH
B TEXHHUKE U TEXHOJIOTHIX

Pa3znen 8. JjiemenThl acTpoHOMuM U actpopusuku (7 4)

J1eMeHThI
acTpopusuku (7 4)

Oranbel  pa3BUTHS  acTpoHomuu. [lpuknagHoe wu
MHPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMUM.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipKue 3BE3MbI,
TUTAHETHI, UX BUJAUMOE JIBI)KEHUE.

Conneynas cuctema.

Connue. ConHeyHas akTUBHOCTb. VICTOUHMK 3Hepruu
Comnma u  3BE3A.  3BE3ABI, WX  OCHOBHBIC
XapaKTepUCTHKU. JlnarpaMma «CreKTpaabHbIN KJ1acC —
CBETHUMOCTb». 3BE3/bI TJIABHOM IMOCIEI0BATEIILHOCTH.
3aBHCHUMOCTh «Macca — CBETUMOCTbY» JUIsl 3BE3]
IJIaBHOW TOCJEA0BAaTEIbHOCTH. BHYyTpeHHEE CTpOoeHUE
3BE3I.

MPOUCXOKACHUH U dBoIOIMK CoJHIIA U 3BE37. DTarbl

CoBpeMeHHbIE MPEJICTABICHUS 0
JKU3HU 3BE3]I.

Mineynsii IIyTts — lNanaktuka.
TTonoxenue u asrxenne Comana B ['amaxktuxe. THbl

rajgakTuk. PaguorajiakTuku 1 KBa34aphl. ‘lépHHe ABIPBI B

HaItia

sAApax rajlakTuk.

Bcenennas. Pacmmpenue Bceenennor.

Xab0ma. Pas0Oeranne

Teopus bonbemoro B3peiBa. PennkroBoe n3iydeHue.

3aKkoH raJIaKTUK.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie mpoOiieMbl aCTPOHOMUHT

[TogroToBka  CcOOOMmIEHW O  METOJAaxX  IMONYYEHHUS  HAYIHBIX
ACTPOHOMUYECKUX 3HAHUM, OTKPBITUSAX B COBPEMEHHON aCTPOHOMMUM.
BrinosiHeHue 3aanuii, MPOBEPSAIOLIUX BJIAJICHUE OCHOBOMOJIAralOIUMHU
ACTPOHOMUYECKUMHU TOHATUSMH, ITO3BOJISIOIIMMHU XapAKTEPU30BaATh
MPOLIECCHI, MNPOUCXOIAIINE B 3BE3/MAaX, B 3BE3NHBIX CHUCTEMAX, B
MEXTaJIaKTHYECKOM cpefie; ABUKEHNE HEOSCHBIX TeJl, IBOJIIOIUIO 3BE3]
u Becenennoii.

[TpoBenenue HaOMIOIEHUI HEBOOPYKEHHBIM IJ1a30M C UCIOJIB30BaHUEM
KOMITHIOTEPHBIX TPHIIOKCHUHN JIJI ONPEICTICHHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO [aTy: OCHOBHBIE co3Be3fusi CeBepHOro
MOJTYLIAPUS U IPKUE 3BE3/IBI.

IIpoBenenue Habntoaenuii B teneckon JIynsl, mianer, Mneunoro Ilytu

OBOBIIAIOHIEE TIOBTOPEHME (4 4)

CucreMaTuszanus
H 00001IeHHE
MaTepHaJia Kypca
uszuxu (4 4)

Ponp ¢u3ukm M acTpOHOMHM B HSKOHOMMYECKOM,
TEXHOJIOTHYECKOMW, COIMATBHOM W ATHYECKON cdepax
NEeSITeIbHOCTH 4YEJIOBeKa; poJib U MeCTO (PU3UKU H
ACTPOHOMHUHU B COBPEMEHHOW HAYYHOH KapTHHE MHPA;

YyacTue B AUCKYCCHU O POJH (PU3WKK U aCTPOHOMHUH B Pa3IMUHBIX
cdepax AesITENbHOCTH YeJIOBEKa.

[ToaroroBka cooOmieHu 0 MecTe (U3MUECKOM KapTUHBI MHpPa B PSAY
COBPEMEHHBIX MIPEJCTABICHUN O IPUPOJE.




ponb  ¢usnmyeckoil Teopunm B (opMupoBaHMM | BeimosHeHue y4eOHBIX 3aJaHUll, JIEMOHCTPUPYIOIIUX OCBOCHHUE
MPEJCTaBICHUNA O (PU3UUECKOM KapTHHE MHpa, MECTO | OCHOBHBIX MOHATHH, (pU3MUYECKUX BEIMYUH M 3aKOHOB Kypca (PHU3UKHU
¢usnyeckoii  kaptuHel Mupa B obmem psay | 10—11 kmaccoB

COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
pupoje

Pe3zepBHoe Bpems (3 4)

KOPPEKIIMOHHAS PABOTA C OBYYAIOIIUMUCHA ITPHU U3YYEHUU YYEBHOI'O IIPEJIMETA «®U3UKA»

Koppekuuonnas padora npeaycMaTpuBaeT BhIIIOJHEHHE TpeOOBaHUi K pe3ynbraram, onpeaeieHabiM @I'OC O00.

Koppekuuonnas paboTta HarpapjieHa Ha OCYILECTBICHUE UHUBHUYaIbHO-OPUEHTUPOBAHHOM MCUXO0JIOT0-IIe1arOrnYeCcKOi MOMOIIHU JIETSIM C TPYIHOCTSIMHU
B O0yYCHHMH U COIMATIN3AIMHA B OCBOCHUU IPOTPAMMBI OCHOBHOT'O O0IIIEro 00pa3oBaHMsl, UX COLMAIBHYIO aanTaldio u JMYHOCTHOE CAMOOIIpe/IeICHUE.

Koppexyuonnaa paboma obecneuusaem:

- BBISIBJICHUE UHIMBUyaJIbHbIX 00pa30BaTEIbHBIX MOTPEOHOCTEN 00YyUatOIINXCsl, HAIIPABIEHHOCTH JTMYHOCTH, TPO(ECCUOHATIBHBIX CKJIOHHOCTEH;

- YCIIEIIHOE OCBOEHHE OCHOBHOW 00I111€00pa30BaTeIbHOM MPOTpaMMBbl OCHOBHOTO 001Iero 00pa3oBaHusl, JOCTH)KEHUE 00YJaIOUIMMHUCS C TPYIHOCTSIMH B
O00y4YeHHMHU U COIMATM3AINN IPEIMETHBIX, METAPEAMETHBIX U JINYHOCTHBIX PE3YJIbTaTOB.

Koppexyuonnas paboma cooepycum:

- IMarHOCTUYECKHE U KOPPEKIIMOHHO-Pa3BUBAOIINE MEPOTIPUATHSI, 00ECTIEUNBAIOLINE YAOBIETBOPEHUE HHANBUIYAIbHBIX 00pa30BaTeIbHbIX TOTPEOHOCTEN
o0y4JaroImuxcs 1 OCBOCHHE MU IIPOTrPaMMbl OCHOBHOT'O O0IIIEro o0pa3oBaHMs;

- ycJoBUs OOY4YEHHUs M BOCIUTAHUS OOYYAIOLIMXCs, METOJbl OOY4YEeHUS U BOCIUTAHUSA, yUeOHble MOCOOUs M AUJAKTHUECKHE MaTepuabl, TEXHUUYECKUE
cpeacTBa o0yueHus: KOJUIEKTUBHOIO U MHIAUBUAYAJIBHOIO MOJIb30BAHUS, OCOOEHHOCTH MPOBEACHUSI TPYNIOBBIX U MHAWBHUIYAIbHBIX KOPPEKIIMOHHO-PA3BUBAIOIINX
3aHATHIA.

HanpasjieHusi KOppeKUMOHHON padoThI

Juaecnocmuueckasn paboma éxniouaem:

- BBISIBJIIGHUE WHIAMBHIYyaJbHBIX 00pa30BaTENIbHBIX MOTPEOHOCTEH 00YYaIOIUXCs C TPYAHOCTAMU B OOYYEHHUH M COLMAIHM3allMU IPU OCBOCHWU OCHOBHOMU
o0pa3zoBaTeNbHON IPOrPaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs;

- OTIpeJieJIeHNe YPOBHS aKTyalbHOTO Pa3BUTHS M 30HBI OJMKaiIero pa3BuTHs 00y4aroIerocsi ¢ TPyJHOCTSIMA B OOYYEHUU U COLMAIHM3AlMU, BBIIBICHUE
Pe3epBHBIX BO3MOKHOCTEH 00yJaroIerocs;

- U3y4YeHHE Pa3BUTHS SYMOLIMOHAIBHO-BOJIEBOI, TO3HABATEILHOMN, peueBoi cep U TMUHOCTHBIX 0COOEHHOCTEN 00yUaroLXCs;

- U3y4YEeHHE COIMAIbHOMN CUTyallud Pa3BUTHUS U YCIOBUM CEMEHHOTO BOCIIUTAaHUS O0yUYaIOUINXCs;

- U3y4YeHHE aJallTUBHBIX BO3MOXKHOCTEN U YPOBHS COL[MAIM3AIMH 00YJatOIINXCsl;

- U3y4EHHUE UHAUBHyaIbHBIX 00PAa30BaATENbHBIX U COLIUATBHO-KOMMYHUKATUBHBIX TOTPEOHOCTEN 00y4JaroInXCs;

MOHUTOPHHT YPOBHS M JAMHAMHUKU DPa3BUTHS OOYYAIOIIMXCS, a TaKKe CO3MaHUS HEOOXOIAMMBIX YCIOBHH, COOTBETCTBYIOIIMX WHAMBUIYAIbHBIM



00pa3oBaTebHBIM MOTPEOHOCTSIM 00YJAIOITUXCS C TPYTHOCTSMH B OOYUYCHHUH W COLMATTU3AIINH;

- MOHUTOPHUHT JUHAMMKH YCHEIIHOCTH OCBOEHHSI 00pa30BaTeIbHBIX MPOrpaMM OCHOBHOT'O O0OIIEro 00pa3oBaHHUs.

Koppekuyuonno-pazeusaioujan paboma éxkniouaem:

- HCIIOJIb30BAHHE CICIUANBHBIX METOJHMK, METOJOB W TPUEMOB OOyUYEHHUS B COOTBETCTBUU C O0OpPa30BATEIBHBIMU MOTPEOHOCTSIMH OOYYAIOIIMXCS C
TPYIHOCTSIMU B OOYYCHUU U COLMATH3AIIH;

- OpraHu3alyi0 U MPOBEJCHUE WHIAWBHIYAIBHBIX W TPYIIOBBIX KOPPEKIIMOHHO-PA3BUBAIONINX 3aHATHNA, HEOOXOIUMBIX JJIs TPEOAOJICHHS HApyIICHUI
pa3BUTHUSA, TPYAHOCTEH 00YUECHHS U COLIMATIN3ALINN;

- pazBuTHEe (POPM M HABBIKOB JMYHOCTHOI'O OOIIEHUS B TPYIIE CBEPCTHUKOB, KOMMYHUKATHBHONW KOMIIETCHIIMH; COBEPIICHCTBOBAHWU HAaBBIKOB
COLIMAJIM3AIMHU U PACIIMPEHUH COIIMAIbHOTO B3aUMO/IEUCTBUS CO CBEPCTHUKAMU;

- OpraHu3allio0 OCHOBHBIX BUJIOB JICATEIHHOCTH O0YYAIOIIMXCS B MIPOIECCE OCBOCHUSI MU 00pa30BaTEIbHBIX IPOTPAMM;

- pa3BUTHE KOMIETCHIINA, HEOOXOIUMBIX JIJISl TIPOIOJDKEHUST 00pa30BaHUs M MPOPECCHOHATBHOTO CaMOOTIPEICIICHUS;

- COBEPIICHCTBOBAHKME HABBIKOB TOJYUCHUS M MCIIOJIB30BAHMS HH(OPMAIIMH, CITIOCOOCTBYIONIUX MOBBIMICHUIO COMMAIBLHBIX KOMIICTCHIIMNA U aIalTallid B
pPCATBHBIX KU3HECHHBIX YCIOBHSIX.

Koncynemamuenas paboma éxkniouaem:

- KOHCYJIBTaTHUBHYIO IMOMOIIb CEMbE B BOMNpPOCaxX BbIOOpa CTpaTErnd BOCHHUTAHUS U MPUEMOB KOPPEKIIMOHHO-PA3BUBAIOLIETO OOYYEHHS, B PELICHUU
aKTyaJIbHBIX TPYAHOCTEH 00ydaromerocs;

- KOHCYJIbTAlIMOHHYIO MOAIEPKKY U MOMOIIb, HANIPaBIEHHbIE HA COJIEHCTBHE CBOOOHOMY U OCO3HAHHOMY BBIOOpY OOyuaroummucs npodeccuu, Gopmsl U
MecTa 00y4YeHHs B COOTBETCTBHUH € TPO(HeCcCHOHATLHBIMA HHTEPECAMU, MHAUBHUIYATbHBIMUA CITIOCOOHOCTAMHU U TICUXO(MU3UOIOTHYECKUMU OCOOCHHOCTSIMH.

Hugpopmayuonno-npoceemumensckas paboma exnrovaem:

- ”H(OPMAIIMOHHYIO MTOIEPKKY 00pa30BaTENbHOMN ACATEIHHOCTH 00YUAIOMIUXCsl, UX POJAUTENEH (3aKOHHBIX TIPE/ICTAaBUTEIICH );

- paznuuHbie (POPMBI MPOCBETUTENHCKOW NEATETbHOCTH (JIEKIMH, Oecebl, MH(POPMAIMOHHBIE CTEH/IbI, MeYaTHbIE MaTepUalIbl, SJIEKTPOHHBIE PECYpPCHI),
HaIpaBJIEHHbIE Ha Pa3bsICHEHHWE yYaCTHHKAM 00pa30BaTEIBHOTO IMpollecca — O0ydarmumMmcs (Kak UMEIONIUM, TaK U HE UMEIOIUM TPYJHOCTH B OOYYEHUU U
COLIMATIN3aIUH ), UX POJIUTENSIM (3aKOHHBIM MPEACTABUTENSIM) — BOIIPOCOB, CBSI3aHHBIX ¢ 0COOEHHOCTSIMH 00pa30BaTENIBHOTO MpoIlecca.

MATEPUAJTBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O TIPEIMETA «®U3UKA»

Ne ni/mt HaunmenoBanmne 00BEKTOB U CPEICTB MAaTEPUATTBLHO-TEXHUYECKOTO 00eCTIeueHuUs
1. IlepeyeHb y4eOHO-METOIMYECKOI0 00ecnieYeHusl
1.1. ®wusuka, 10 knace/ I'.5. Msxkummes «3natensctBo «IIpocBenienne»
1.2. ®wuswnka, 11 kmace/ I'.5. Mskumes «M3aarenbctBo «IIpocBenieruey
1.3. Coopuuk 3amad o ¢usnke, 10-11 xmace/ O.U. I'pomiieBa «M3naTenbeTBO «K3aMeH»

2. Hudposbie 00pazoBaTe/ibHbIE pecypchl

2.1. ‘ http://fcior.edu.ru/ - penepanbHbIil MOPTAI MKOIBHBIX HU(PPOBBIX 00PA30BATEIBLHBIX PECYPCOB



http://fcior.edu.ru/

2.2. http://www.school-collection.edu.ru/ - nmudpossie 06pa3oBaTeIbHBIE PECYPCHI LIS 001IC00pa30BaTEIBHOM IIIKOJIBI

3. Texunuyeckue cpeacTsa 00y4eHHs

3.1 Kommrotep — pabouee MeCTo yIuTens 1
3.2 [TpoexTop 1
3.3 Moy 1
3.4 YcrpoiicTBa BBIBOJIa 3ByKOBOM MHGOpMAITHH (KOJOHKH) 1

1

3.5. [TpesenTamuu (LIOP)



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

