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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma Kypca BHeypouHOH nesitenbHOCTH «lIpakThueckas ¢usuka» g 9 kiacca
COCTaBJICHA B COOTBETCTBMHM ¢ TpeOoBaHusMU @DenepasbHOTO TOCYyIapCTBEHHOTO 00pa30BaTEIbHOTO
cTaHAapTa OCHOBHOTO 001ero oopazoanus (naee — @I'OC OOO0) u nmucem MuHHCTEPCTBA 0Opa30BaHUS U
Hayku Poccuiickoii @enepanuu «O06 n3ydeHun npeaMeTHoin oonactu «Pu3nkay.

[TpenmeTHas o6nacts «DuU3uKa» MOXKET OBITh Peau30BaHa Yepes:

1) 3ansatus no mnpeameTHod oOsacT «®Pu3KMKa», YUUTHIBAIOLIUE PETHOHAIBHBIE OCOOEHHOCTU
peruona Poccuu, BKIIOYEHHBIE B 4acTh Y4eOHOro IulaHa, (POPMUPYEMYIO YyYaCTHUKAMU 0Opa3oBaTEIbHBIX
OTHOIIICHHH;

2) BKJIIOYEHHE B paboune mporpaMmbl y4eOHBIX MPEIMETOB, KypCOB, IUCUHUIUINH (MOIYJeH) Ipyrux
MPEIMETHBIX 00JIACTEeH TeM, COAEPIKALINX BOIPOCHI MATEMAaTHUYECKOTO 00pa30BaHuUs;

3) BKJItOUEHUE 3aHATHH MO peaMeTHON obnacTu «Pu3nKa» BO BHEYPOUHYIO I€ATEIHHOCTh B PaMKaxX
peainzalnuy NporpaMmMbl paboThl ¢ 0JJAPEHHBIMU 00yYaIOLTUMUCS.

B MBOY COII Nel npenmetHas obnacts «Pu3nKay peaqn3yercs B paMKax MporpaMMbl paboOThI €
OJIapEHHBIMU OOYYaIOIUMUCS TOCPEJCTBOM BKJIOUeHHs B [lnaH BHEYpOUHOU [eATENbHOCTH Kypca
«[Ipaktuueckas ¢pusukay, paccuutanHoro Ha 34 yaca (1 yac B Hezento).

JlaHHbIi yueOHBIN MpeMEeT NUMEET CBOCH IENIbI0 Pa3BUTHE MBIIIICHHUS M (JOPMUPOBAHUE CHCTEMHOTO
MBIIUIeHHS], TOATr0TOBKY K OI'D mo ¢usuke.

N3zyuenne npeamera «Pu3nka» cnocoOCTBYET PEHICHUIO CICAYIOMINX 3a/1a4:

e OBIaJieHUS 00yYaAIOUTMMUCSI METOAAaMH HAy4YHOTO MO3HAHUS U METOJIaMHU HUCCIIeIOBaHMs 00BEKTOB

U SIBJICHUU ITPUPOBL;

e mpuoOpeTeHUs OOYYAIOIIMMUCA 3HAHUA O MEXaHMYECKHUX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX,
KBAaHTOBBIX SIBIICHUSX, (PU3NUECKUX BEITUUYNHAX, XapPaKTEPU3YIOIIUX STH SBICHHUS;

e (opMupoBaHue y o0y4yarommxcss yMeHuil HaOMoaaTh MPUPOIHBIC SIBJICHUS U BBIMOIHITH OMBITHI,
naboparopHble pabOThI M 3KCIIEPUMEHTAIIBHBIE UCCIIEIOBAHMS C HCIIOJIb30BAHUEM U3MEPUTEIbHBIX
pubopoB;

e OBJIAJICHUS OOyYaroIMMHCS TAKUMHU OOLIEHAyYHBIMU IOHATUSMHU, KaK MPUPOIAHOE SBIIECHUE,
SMIIMPHYECKH YCTAHOBJECHHBIM (akT, mpobiema, rumoresa, TEOPETHUECKUH BBIBON, pPE3yJbTar
JKCIIEPUMEHTAIIBHON IIPOBEPKH;

e [IOHUMaHHE OOYYAIOIIMMHUCSA OTJIMYMN HAy4yHBIX JAHHBIX OT HENpPOBEpPEeHHOW HHpOopMaIuH,
LEHHOCTH HayKH JJs YyJOBJIETBOPEHUS OBITOBBIX, IPOU3BOJACTBEHHBIX M KYJIbTYPHBIX
noTpeOHOCTEN YeIoBeKa.

IleHHOCTHBIMH OpHMEHTHMPAMM IIPU OCBOEHHMM Kypca CIy)KaT: COLHUalbHas COJIMAAPHOCTh, TPYA H
TBOPUYECTBO, HAayKa, UCKYCCTBO, IPUPOAA, YETIOBEYECTBO U €TO Pa3BUTHE.



2. PE3VJBTATHI OCBOEHUS KYPCA BHEYPOUHOM JESATEJIBHOCTH
«(ITPAKTHYECKAS ®U3UKA»

Wzyuenne Kkypca BHeypouHoW  jaesatenbHOocTH — «lIpakTnyeckas — ¢u3MKa» HampaBJIeHO  Ha
¢dbopMHpOBaHHE JIMYHOCTHBIX, MeTanpeAMeTHbIX W MpeIMeTHbIX pe3yJbTaTOB OOYy4YeHHS,
COOTBETCTBYIOLIMX TpeOOBaHUAM (erepaabHOr0 roCyJapCTBEHHOIO 00pa3oBaTeNbHOIO CTaHaapTa
OCHOBHOTO 00111eT0 00pa30BaHus:

JIn4yHOCTHBIE pe3yJIbTaThI:

1. @dopMupoBaHME OTBETCTBEHHOIO OTHOLIEHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO W CAMOPA3BUTUIO HA OCHOBE MOTHBAIMKA K OOYyYEHHMIO U IO3HAHMIO, PA3BUTHE
CaMOCTOSITEJIbHOCTU B IPUOOPETEHUH U COBEPLICHCTBOBAHUY HOBBIX 3HAHUH;

2. dopMHpOBaHUE IO3HABATEJIBHBIX HHTEPECOB, PA3BUTHE HHTEIUIEKTYaJIbHBIX, TBOPYECKHX
ciocoOHOCTeH, (POPMHPOBAHUE OCO3HAHHOIO BHIOOpA M MOCTPOEHME JalbHEHIIeH WHAMBUIYaIbHOM
TPaCKTOPUHU 00PA30BaAHUS;

3. Bocnnranue poCCHUHCKOM TIpaKIaHCKOM MJIEHTUYHOCTH: IMAaTpUOTU3Ma, YBAXECHHUS K
OTeuecTBY, 0OCO3HAHUS BKJIaJ]a OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HayKHU;
4. @opMupOBaHUE LEJIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3sBUTHA HAYKU U 06IH€CTB€HHOﬁ IMPAKTHUKH, y6e)KIIeHHOCTI/I B BO3MOXHOCTHU IMO3HAHUSA IMPUPOILI, B
H606XO,I[I/IMOCTI/I Pa3yMHOI'0 HCIIOJIb30BAHUA ,Z[OCTI/I)KGHI/Iﬁ HAyYKHu H TEXHOJIOT Ui JJIA nanLHeﬁmero
Pa3BUTHA YCIOBCUCCKOIO 06HICCTBa, YBAXCHUA K TBOPLAM HAYKW U TCXHUKHU, OTHOIICHHA K (1)1/131/11(6
KaK K DJICMCHTY O6IHC‘iCJIOB€‘lCCKOﬁ KYJIBbTYPBI;

5. YMeHue KOHTPOJIMPOBATh MIPOLIECC U PE3YIbTAT yUeOHOW U UCCIIEI0BATENIbCKOM 1€ATENbHOCTU
B IIPOLIECCE U3YUEHUS 3aKOHOB IIPUPOJIBL;
6. ®opMHpOBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIEHHMM M COTPYAHHYECTBE CO

CBEpCTHMKAMH, JI€ThbMH CTapLIero M MJIAJLIEr0o BO3pacTa, B3POCIbIMU B Ipolecce 00pa3oBaTeabHOM,
OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIe10BaTeNbCKOM, TBOPUECKOHN U APYTUX BUIOB ACSTEILHOCTH;

1. DopMUPOBaHUE OCHOB 3KOJIOTUYECKOM KYIBTYPBI, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBIIUIEHHS, Pa3BUTHE OMNbITA HSKOJOTUYECKH OPUEHTUPOBAHHOW pedieKcuBHO-
OLICHOYHOM JI€ATEIIbHOCTU B KU3HEHHBIX CUTYaLUAX

8. KputnuHOCTE MBINUIEHUS, WHHULNMATHABA, HAXOQYMBOCTb, AKTHMBHOCTb IIPU pELICHUHU
MIPAaKTUYECKUX 3a1a4.

MeranpeamMeTHblie pe3yabTaThl:

1. YMeHHe caMOCTOATENIbHO ONPEAeNATh LIeJIH CBOEro 00y4eHus, CTaBUTh U (POPMYIUpPOBATH I ce0st
HOBBIE 33]1a41 B yu€0e, pa3BUBaThb MOTUBbI U HHTEPECHI CBOEH MO3HABATEIbLHOU NESTEIIbHOCTH;

2. YMeHue COOTHOCUTH CBOM JIEHCTBUS C IUIAHUPYEMBIMHU PE3YJITaTaMH, OCYLIECTBIISITH KOHTPOJb
CBOEH JESATENbHOCTH B MPOIIECCe NOCTHKEHUS Pe3yibTaTa, ONpenesTh CIOCOOb! AEUCTBUN B paMKax
NPE/UIOKEHHBIX YCIOBHM M TpeOoBaHMN, KOPPEKTUPOBAaTh CBOU JEHCTBUS B COOTBETCTBUHU C
W3MEHSIOIIENCS CUTYyalluen;

3. YMenue ompenensTb MOHATHS, co3JaBaThb  OOOOIIEHHWS, YCTAHABJIMBaTh  aHAJIOTHUH,
KJIacCU(UIUPOBATH, CAMOCTOATEIHLHO BHIOMPATh OCHOBAHUS M KPUTEPHUHU I KilacCUPUKAIINH;

4. VYcraHaBiuMBaTh IPUYMHHO-CJIEICTBEHHBIE  CBS3M, CTPOUTH JIOTMUECKOE  paCCyXACHHE,
yMO3aKIr04eHne (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIeNaTh BBIBOIBI;

5. Pa3BuTHE KOMIIETEHTHOCTHM B OOJIACTH HCIOJIBb30BaHMUA WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIL,

6. IlepBoHauasbHBle MPEACTABICHUS 00 HIESIX W O MeTojgax (U3MKM Kak 00 yHHUBEpCaIbHOM
WHCTPYMEHTE HAYKH U TEXHHUKH, O CPEACTBE MOJICTUPOBAHUS SBJICHUN U IIPOLIECCOB;

7. YMeHue BUACTh (PU3MUECKYIO 331a4y B KOHTEKCTE MPOOJIEMHOM CUTYyalluu B IPYTUX AUCLUUILIMHAX,
B OKPYKAOIIEH )KU3HU;

8. YMeHHe HaxOAWTh B pa3IMYHBIX HCTOYHMKAX HH(OpMAIMIO, HEOOXOAUMYIO Ul PELICHUS
¢Gu3nyeckux 3agad, U MPEICTaBIATh €€ B IOHATHOM (opme, NMPUHUMATh pELIEHHWE B YCIOBUAX
HETIOJIHOM Ui N30BITOYHON, TOYHOW MIJIM BEPOSITHOCTHOM HH(pOpMAIH;



9. YMeHue opraHu3oBbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JESTEIBHOCTh C YYUTEIEM U
CBEpCTHMKAaMH; padoTaTb MHIMBHIYaJbHO W B TPYIIE: HAXOAWUTH OOIIee peUIeHHe W pa3pelarh
KOH(QIUKTHI Ha OCHOBE COIVIaCOBaHMSA TMO3UIUH M ydeTa UHTepecoB; (OPMYIHpPOBATh,
apryMeHTUPOBaTh U OTCTAUBATh CBOE MHEHUE.

10. YMeHue BbIBUTaTh TUIIOTE3bI IPU PELICHUU 33]1a4H IOHUMATh HEOOXOIUMOCTh UX MPOBEPKHU;

11. IloHnMaHue CyIIHOCTH aITOPUTMUYECKUX MPEANNCAHNUN U YMEHUE AEMCTBOBATh B COOTBETCTBUH C
MPEAJIOKEHHBIM AITOPUTMOM.

IIpenmerHbie pe3yabTaThl:

1. Oco3nanue IECHHOCTH M 3Ha4€HUsl (PU3UKH U €€ 3aKOHOB JJIsl IOBCETHEBHOMN JKU3HU YEIIOBEKA U €€
pOJIU B pa3BUTHH MaTepUaIbHON U TyXOBHOM KYyJIbTYpPHI.

2. ®opMHUPOBAHUE IMPEACTABICHUN O 3aKOHOMEPHOM CBSA3M U I103HABAEMOCTH SIBJIEHMM NPUPOABI, 00
OOBEKTUBHOCTH HAy4yHOI'O 3HAaHHUA, O cHcTeMooOpasyrouied poiau (U3MKK A Pa3sBUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOIUH.

3. @opMUpOBaHUE MPEACTaBIECHUI O 3aKOHOMEPHOH CBSI3U M [103HABAEMOCTH SBJICHUH MPUPOJBI, 00
OOBEKTHBHOCTH HAYYHOTO IO3HAHUS, O CHCTEMOOOpa3ymoomeil poiu (GU3NKU Ui Pa3BUTHA JPYTUX
HayK, TEXHUKU U TEXHOJIOTUH.

4. dopMupoBaHUE TEPBOHAYAIBHBIX TPEACTABICHUN O (QHU3MUECKOW CYIIHOCTH SIBJICHUHN
OPUPOJBI, BHJIAX MAaTepUM, YCBOCHME OCHOBHBIX HAEH MEXaHHKH, MOJEKYJIIpHON (u3uku,
AJIEKTPOJMHAMUKH, PU3UKH aTOMa ¥ aTOMHOTO SIIIpa.

5. YcBoeHus cMEBICHa (1)I/IBI/I‘IGCKI/IX 3aKOHOB, PACKPbIBAIOIIUX CBA3b q)HSH‘IeCKI/IX HBHGHHﬁ,
OBJIQJICHUEC OHITHIHBIM amnmnapaTtoM U CUMBOJIMYCCKUM SI3BIKOM (I)I/ISI/IKI/I.
6. CDOpMI/IpOBaHI/Ie HAaYYHOTO MHPOBO33pPCHUA KAK PE3yJjibTaTa HU3Yy4YCHUA CI)YHI[aMCHTaJ'IBHBIX

3aKOHOB (DM3UKH; YMEHHUS II0JIb30BAaThCS METOJAMH HAYYHOTO IO3HAHUS MPHPOJIBL TPOBOAUTH
HaOMIOACHUS, CTPOUTH MOJICIM W BBIIBUraTh TUIOTE3bl, OTHICKUBaTb M  (OPMYIHUPOBATH
JI0Ka3aTeNIbCTBA BBIIBUHYTBIX THIOTE3; IUIAHUPOBATh W BBINOJHATH 3KCHEPUMEHTHI, NPOBOAUTH
IOpsiMble M KOCBEHHbIE H3MEPEHHUs C MHCIIOJb30BaHMEM IpHOOpPOB, 00pabaThIBaTh pe3yJabTaThl
U3MEpeHull, MOHUMAaTh HEU30€KHOCTh MOTPEIIHOCTEN JIIOObIX HM3MEPEHUH, OLEHUBATh I'PaHUIIBI
MOTPEUIHOCTEH U3MEPEHH, IPEJCTaBIATh Pe3yIbTaThl U3MEPEHUI ¢ OMOIIBIO Ta0NHUL, TPadUKOB U
dhopmyi.

7. OOHapykuBaTb  3aBUCHUMOCTH  MEXAY (U3MYECKUMH  BEJIWYMHAMH, BBIBOAUTH U3
OKCINEPUMEHTAJIbHBIX (AKTOB M TEOPETUYECKUX MoJened (QU3uuecKkue 3aKkoHbl, OOBICHATH
MIOJIy4YEHHBIE PE3YNBTAThI U 1€1aTh BHIBOJBL;

8. [Tonnmanue (u3MUECKUX OCHOB M NPUHIUIOB AeHcTBUs (paOOThl) MAIlIMH U MEXaHU3MOB,
CPE/ICTB NEPEeIBUKEHUS U CBSI3U, OBITOBBIX TPUOOPOB, MPOMBIIIIEHHBIX TEXHOJIOTHYECKHX MPOLIECCOB,
BIIMSTHUS MX Ha OKPYKAIOILYIO CPEy; OCO3HAHUE BOSMOXKHBIX MPUYMH TEXHOT€HHBIX U HKOJIOTMUECKHUX
KatacTpod;

0. dopmupoBaHUe YMEHUS IPUMEHSTh TEOPETUYECKUE 3HAHUS 110 (PU3HKE Ha MPaKTHKE, pelaTh
¢usnyeckre 3anaud; IUTAHUPOBaTh B TIOBCEIHEBHOW JKM3HU CBOM JICHCTBHUA C TNPUMEHEHUEM
MOJIyYEHHBIX 3HAHMA 3aKOHOB MEXaHUKHM; YMEHHUS [IOJIb30BaTbCsl  (U3NYECKUM  TEKCTOM
(aHanM3MpOBATH, U3BJIEKATh HEOOXOAUMYIO HH(POPMALIMIO), TOYHO U TPAMOTHO BBIpa)KaTh CBOM MBICIH
C TNPUMEHEHHEM MaTeMaThyecKoW TEPMUHOJIIOTUM W CHUMBOJHUKH, NPOBOAUTH KiIacCU(UKALINU,
JIOTHYECKUe 000CHOBAHUS;

10. Branenne 6a30BbIM OHATUHHBIM ammapaToM IO OCHOBHBIM pa3JiejiaM COJEP KaHHUS.



3. COAEP KAHUE KYPCA BHEYPOUHOM JEATEJIbHOCTH
«(ITPAKTHYECKASA ®U3UKA»

TEMA 1. KHHEMATHUKA -7 YACOB.

CnocoObl omnucanus MexaHuuyeckoro nBuxkeHus. Cuctema otcuera. lIpsmonuHeliHoe ABHKEHUE.
[IpsamosnnHETHOE PAaBHOMEPHOE JBUKEHHUE N0 IUIOCKOCTU. [lepemenieHne M CKOpOCTh IPU PAaBHOMEPHOM
MPSMOJIMHEMHOM JIBM>KEHHMH IO MJIOCKOCTH. OTHOCUTENBHOCTh JBHKEHHUs. CriojkeHue nBrxeHu. 1IlpuHnmn
HE3aBUCUMOCTH JIBUKEHUM.

KpuBonuneitHoe apimxenue. JIBimkeHue Tena, OpOIIEHHOrO MO YIJIOM K rOpu3oHTY. PaBHOMepHOE
JBIKEHUE TIO OKPY>KHOCTU. YryioBasi ckopocTh. Ilepuon u yactora BpamieHusi. CKOpOCTb U YCKOPEHUE MpH
PaBHOMEPHOM JBUKEHUU IO OKPY>KHOCTH.

JlabopamopHvle pabombi:

W3yuenue aBrkeHUs: CBOOOIHO MaJAOUIEero Teja.

N3ydeHne NBUKEHUS IO OKPYKHOCTH.

Ipumepnvie memvbl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

OrmpeziesieHne CKOPOCTH PAaBHOMEPHOTO JIBIDKCHMSI TIPU HUCIOJIb30BAaHUM TpEHaxkepa «Oerosas
JOPOXKKaY.

HcTopudeckasi peKOHCTPYKIIUS OMBITOB [ajmiies mo onpenecHHI0 YCKOPEHHsI CBOOOTHOTO TaACHHUS
TeJ.

[TpuHIMIIBI paOOTHI TPUOOPOB I U3MEPEHUS CKOPOCTEH M YCKOPEHHIA.

[IpumeneHnue cBOOOTHOTO MAACHUS T U3MEPEHUS PEAKIINHU YeTIOBEKa.

Pacuer TpaekTopun nBUKEHUS EPCOHAXKEHN pacckazoB P.Pacro.

Dopmbl opeanuzayuu desmenbHOCmU — KIACCHO-YPOYHasl, perilaMeHTUPOBaHHas JUCKyCcCcHsl, paboTa
B MaJIbIX IPYIIAX

Buowr OesmenvbHocmu — YTeHHE W OOCYKIEHHE TEKCTa CTaTell WHTEpHET-CAlTOB, 00CYyXKIeHuE
JIOKJIAJIOB U MPE3EHTAIlNI, COCTaBICHHUE U PEIlIeHUE 3a/1a4, 00CYKICHHE CTIOCOO0B pelieHns (IOAroTOBKa K
OI'D no ¢pusuke).

TEMA 2. IMHAMMKA - 8 YACOB.

WNuepuumaneubie cuctembl orcyera. Cuna. 3akoHbl HploToHa. JIBuMkeHHE Tena moj JAeCcTBUEM
HECKOJIBKUX CHJI. JIBM)KEHME CHCTEMBI CBSI3aHHBIX TeJl. J[MHAMHKa paBHOMEPHOIO JIBUKEHUS MaTepUalibHON
TOYKH I10 OKPY’KHOCTH.

Kmaccbr cun. 3akoH BceMHpHOro TaroteHus. J[BrkeHwe TutaHeT. VCKycCTBEHHBIE CIyTHUKH.
Conneunas cucrema. Mcropus pa3Butus npeacrasiennii o Becenennoit. Ctpoenue u 3Bomtonust BeeneHnoil.

Jlabopamopuvie pabomoi:

N3mepenne Maccel Tena ¢ UCI0JIb30BAHUEM BEKTOPHOTO PA3JI0KEHHUS CUIIBL.

N3ydyeHne KWHEMaTUKH ¥ IMHAMHUKH PAaBHOYCKOPEHHOTO ABMKEHUS (Ha MpUMepe MaIllMHbBI ATBY/Q).

N3yueHne TpeHus: CKOJIbKEHHUS.

IpumepHvie memobl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOML.:

Hcropuueckass pekOHCTpyKLMs onbIToB KynoHa m AMOHTOHa MO ONpPENEICHUIO BEIMYMHBI CHIIbI
TPEHUS CKOJIbKCHUS.

[lepBble HCKYCCTBEHHBIE CIYTHUKU 3€MIIH.

Kak oTinyaroTcst MEXaHM4eCKUE POIECChl Ha 3eMJIe OT MEXaHWYECKUX MPOIECCOB B KOCMOCE?

Tema CoJIHEYHOM CHCTEMBEI.

OTKpBITUSL HA KOHYUKE Tepa.

Dopmbl opeanuzayuu desmerbHOCmMU — KIIACCHO-YPOYHasi, periiaMeHTUPOBaHHAs JUCKyccus, paboTa
B MaJIbIX TpyIIIax

Buowvl desmenvnocmu — uteHue U OOCYKIEHHE TEKCTa CTaTel WHTEPHET-CAWTOB, OOCYXKICHUE

JOKJIQJIOB M MIPE3CHTALNI, COCTABICHHE U PEIICHUE 3aa4, 00CYXICHHE CIIOCOOOB penieHus (MOAroToBKa K
OI'D no ¢usuke).

TEMA 3. UMIIVJIBC. 3AKOH COXPAHEHUA UMITVJIBCA - 3 YACA
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Nmnynse. U3MeHeHne uMitysibca MaTepuaibHOU TOUKU. Cuctema Teil. 3aKOH COXPaHEHUs UMITYIbCA.

Ilpumepnvie memuvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

PeakTrBHOE ABHKEHUE B IPUPOJE.

PaccnenoBanue [TII ¢ moMoupro 3aKOHA COXpPaHEHUSI UMITYJIbCA.

Dopmbl opeanuzayuu dessmenbHOCMU — KIACCHO-YPOYHasi, periiaMeHTUPOBaHHAas JUCKyccus, paboTta
B MaJIbIX IPYIIAx

Buowt oesmenvnocmu — ureHHME M OOCYKIEHHE TEKCTAa CTaTell WHTEPHET-CAHTOB, OOCYXICHHUE

JIOKJIAJIOB U MPE3eHTALUi, COCTABICHUE U pEIIeHHE 33134, 00CYKIeHUE CIIOCOO0B pemeHus (TIOAr0TOBKa K
OI'D no ¢usuke).

TEMA 4. MEXAHUYECKASI PABOTA. MEXAHUYECKASI DHEPI'usi. 3AKOH
COXPAHEHUWSI MEXAHUYECKOM YHEPT VM — 2 YACA.

Mexanndeckass pabora, MOIIHOCTh. KuHeTHueckas M TOTEHIMAlbHAas SHepruu. MexaHudeckas
SHEPrUs CUCTEMBI Tell. MI3MeHeHne MeXaHNIeCKOW YHePTruu. 3aKOH COXPaHEHHsI MEXaHUYECKOW YHEPTUH.

Jlabopamophwvie pabomoi:

Boruncnenue paboThl CUIIBL.

Tlpumepnvie memvl NPOESKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

Omnpenenenne cpeHeil MOIIHOCTH YEJI0BEKa 3a CYTKH.

Pacuer W3MeHEHUsT MEXaHMYECKOM JHEPruu 0acKeTOOJIILHOIO MsYa 3a JIMH yIap/CepHio ynapoB U
rpaduUecKoe IpeACTaBICHNE 3aBUCHMOCTH N3MEHEHHS SHEPTUU OT KOJIMYECTBA YIapOB.

DKCIepUMEHTANIbHBIC 33/1a41 Ha MCIOIb30BAHUE 3aKOHA COXPAHEHUSI SHEPTUU.

Dopmel opeanuzayuu desmerbHOCMU — KIIACCHO-YPOUYHasi, perilaMeHTUPOBAaHHAs IUCKyCcCHus, padoTa
B MaJIbIX TpYIIax

Buowr OesmenvbHocmu — dYTeHHE M OOCYXKJIEHHE TEKCTa CTareil MHTEPHET-CalTOB, OOCYXKICHHE

JOKJIAJIOB U MPE3CHTAlNi, COCTaBICHUE U PEIICHHE 3a/1a4, 00CyXIeHHE ClI0cO00B pemeHus (MOATOTOBKA K
OI'D no ¢usuke).

TEMA 5. CTATUKA -2 YACA.

PaBHOBecue Tena. MoMeHT cuiibl. YCIOBUS paBHOBECHs TBepAOTo Tena. [IpocThie MeXaHU3MBI.

Jlabopamopnvie pabomoi:

Omnpenenenre HEHTPOB Macc Pa3IMYHbIX TeN (TpU Coco0a).

IIpumepnvie memol NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

[TpuMeHeHne MPOCThIX MEXAaHU3MOB B CTPOUTENBCTBE: OT 3EMIISTHKH 10 HeOockpeoa.

HccnenoBanne KOHCTPYKIIMH BEJIOCHIIEA.

Dopmbl opeanuzayuu desmelbHOCMU — KIaCCHO-YPOYHas, periiaMeHTUPOBaHHas JUCKyccus, paboTa
B MaJIBIX IPyIIax

Buowr OesmenvbHocmu — uTeHHE M OOCYXJIEHHE TEKCTa CTareil HMHTepHET-CalTOB, OOCYXAEHHE

JOKJIAJIOB M MPE3EHTAINi, COCTABICHUE M PEIICHHUE 3aa4, 00CYXKJIeHHEe CIIocO00B perIeHHs (II0IroToBKa K
OI'D no ¢wusuke).

TEMA 6. MEXAHUYECKUWE KOJIEBAHUSA U BOJIHBI — 3 YACA.

Mexannueckue konebanus. IlpeoOpa3oBaHue »HHEpruM MpU  MEXaHHMYECKHX KOJEOaHUSX.
Maremarudyeckuii M TNpPYKUHHBIH MasTHUKH. CBOOOJHBIE, 3aTyXalollMe M BBIHYXKACHHBIE KOJIeOaHUS.
Pe3onanc.

Mexanndeckue BoaHBbI. J[JIMHA U CKOPOCTH BOJIHBIL. 3BYK.

Jlabopamophvie pabomoi:

N3yuyenue koneGaHU HUTSHOTO MasTHUKA.

IIpumepnvie memol npOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

CrpyHHBIE MY3bIKaJIbHbIE HHCTPYMEHTHI.

KoneGarenbHble CUCTEMBI B TPUPOE U TEXHUKE.

Dopmel opeanuzayuu desmerbHOCMU — KIIACCHO-YPOUHasi, perilaMeHTUPOBaHHAasl IUCKyccus, paboTa
B MaJIbIX TpyImax



Buowt oeamenvnocmu — ureHHME M OOCYKIEHHWE TEKCTAa CTaTell WHTEPHET-CANTOB, OOCYXICHHUE

JIOKJIAJIOB U MPE3CHTAIMi, COCTABIICEHUE U PEUICHUE 3a1ad, 00CYKIeHIE CITOCOOOB pelieHus (ITOAr0TOBKA K
OI'D no ¢usuke).

TEMA 7. 3JJIEKTPOMATI'HUTHBIE KOJIEBAHHUSA U BOJIHBI - 2 YACA.

[lepemennblii snexTpudyeckuii Tok. KomebarenbHblld KOHTYp. BbeIHYyXIeHHBIE W cBOOOnHBIE DM
KoJIeOaHuUs.

OM BOJIHBI U UX CBOMCTBA.

IIpumeprvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

[IpuHUUIIBI paIUOCBS3U U TEICBUICHUS.

Binsinue DM u3nyyeHuil Ha )KUBbIE OPTaHU3MBbI.

W3roroBieHue yCTaHOBKH AJIs1 AEMOHCTPALMU onbITOB 110 OMU.

OnekTpoMarauTHoe uznydenue CBU-neun.

Hcropuueckas peKOHCTPYKITUS OMIBITOB AMIIepa.

Dopmbl opeanuzayuu dessmerbHOCmMU — KIAaCCHO-YpOYHasl, periiaMeHTUPOBaHHAas TUCKYCCHs, paboTa
B MaJIbIX IPYIIIax

Buowvl deamenvnocmu — ureHue W OOCYKIEHUE TEKCTa CTareld WHTEPHET-CaiiToB, OOCyXIeHUE

JOKJIAJIOB U MPE3EHTALMi, COCTABICHUE U PEIIeHHE 33134, 00CYKICHUE CIIOCOO0B pemieHus (TIOATOTOBKa K
OI'D no ¢usuke).

TEMA 8. OIITUKA -4 YACA.

Ucrounuku cBera. JleiicTBUs cBeTa. 3aKOH NPSAMOJMHEHHOTO PACHpOCTPAHEHHsS CBETA. 3aKOH
oTpaxkeHus cBeta. [locTpoeHue n300paxeHuii B IIIOCKOM 3epKaJe.

3aKoH NPEeIOMIIEHHs CBETA Ha IIOCKOW I'PaHULIE IBYX OJHOPOJHBIX MPO3padyHbIX cpen. [Ipenomuenue
cBeTa B mpusMe. Jlucnepcus cBera. SIBieHHE MOJHOTO BHYTPEHHEro oTpakeHus. JImu3bl. TOHKHE JTUH3BL.
[TocTpoenue nzo0pakeHu, co3aBaeMbIX TOHKUMU JIMH3aMHU. [T1a3 1 3penue. Ontudyeckue npudopsl.

JlabopamopHvle pabomui:

DKcrepuMeHTalIbHAs TPOBEPKA 3aKOHA OTPAKEHUS CBETA.

W3mepenue rnokasareiis MpeoMIEHUS BOBI.

N3mepenne poKycHOTO pacCTOSTHUS COOMPAOIICH JTNH3BI.

Ipumepnvie memvbl nPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

HcTopus uccnenoBaHusi CBETOBBIX SBJICHUI.

HcTopudeckasi peKOHCTPYKLIMA Teneckona [ anumnes.

M3roroBneHune Kanena0cKkona.

Dopmel opeanuzayuu desmenbHOCmU — KIACCHO-YPOUHasi, perflaMeHTHPOBaHHasl IUCKyccus, paboTa
B MaJIbIX Ipynmnax

Buowr OesmenvbHocmu — uTeHHE M OOCYXJIEHHE TEKCTa CTareil HMHTepHET-CalTOB, OOCYXAEHHE

JOKJIAJIOB M NPE3EHTAINi, COCTABICHUE M PEIICHHUE 3aa4, 00CYXKJICHHEe CII0CO00B penreHus (IIOIroTOBKa K
OI'D no ¢wusuke).

TEMA 9. DU3UKA ATOMA U ATOMHOTI'O AJPA — 3 YACA.

Crpoenne aroma. [Tommonienue u ucnyckanue ceta aromamMu. ONTHYECKUE CIIEKTPBI.

OmnbiTel  Pesepdopna. Ilnanerapnas monens aroma. CTpoeHHE aTOMHOTO sijipa. 3apsjaoBoe H
MaccoBO€ uucia. SaepHble CUilbl. DHEPTHUs CBSI3M aTOMHBIX s/Iep. 3aKOH PaIMOaKTUBHOTO pacmnana. Anbda-
u Oeta-pacnazpl. [IpaBuna cMerieHus.

Snepnsle peakumu. [lenenue m cunres sanep. SAnepHas sHepreruka. Mcrounuku sHeprun ConHoa u
3BE31.

Perucrpanus snepHeIX H3nydeHUd. BinsHUE pajiHOaKTHBHBIX HM3JIy4€HUN Ha JKUBBIE OPraHHU3MBI.
JlozuMmeTpusi. DKOIOTUYECKHe MPOOIEMBI SIIEPHOM SHEPTeTUKY.

IIpumepnvie memol nPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

Hcropus usyueHus atomMa.

N3zmepenue KI1J] conneunoii 6arapen.



HeBuinmble H3ITy4eHHs B CIICKTPE HArPETHIX TEl.

Dopmel opeanuzayuu desmenrbHOCHmY — KIIACCHO-YPOYHasi, perilaMeHTHPOBAaHHAs AUCKYyCCHUs, padoTa
B MaJIbIX IPYIIIax

Buowr OesmenvbHocmu — uYTeHHE M OOCYXKJIEHHE TEKCTa CTareil HMHTEpHET-CalTOB, OOCYXKICHHE
JOKJIQJIOB M MPE3CHTAIMi, COCTABICHUE M PEIICHUE 3a1a4, 00CYKICHUE CIIOCOO0B penieHus (IIOAr0TOBKa K
OI'D no ¢pwusuke).



KYPCA BHEYPOYHOM JEATEJIbHOCTHU «ITPAKTUUYECKAS ®U3UKA»

4. KAVIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Ne o
Ne OcHoBHbIE BUbI yUEOHOH Jara o
3aHATUS Tema 3ansTuUs
3aHATUS JESITEIIbBHOCTH IJIaHy
B TEME
1 2 3 4 5
Ananus WJUTIOCTPATUBHOIO 1 yueo.
Crioco0Obl OnmucaHus MEXaHHYECKOTO | MaTepuaja Ha npumepe Henens
1 1 JIBUKEHUSI KaK CIOCOObI OMHMCAHUA | MyJIbT(HIbMA «BoBka B
(YHKIIMOHATBHBIX 3aBUCHMOCTEH. TPUIEBATOM IapcTBe». Pernenne
3azay.
. BeBox  dopmymnsl  u3MeHeHuUs
[IpsamonuneitHoe paBHOMEpPHOE
koopauHatel. PaGora B MaibIxX 2 yue0.
2 2 JBW)KEHUE MO IUIOCKoCcTH? CMOTps
. rpymmnax HaJ aJrOPUTMOM PEIICHUS Henens
13 KaKo! TOUKH HaOJ0AaTh. .. .
3aJla4 0 YKa3aHHOM TeMe.
PabGora B Manbix rpynmax Haj 3 yue0.
OTHOCHUTENBHOCTD JIBUKECHUS. | CO3JaHUEM aJrOpUTMa pPELICHUS Heaens
3 3 Cnoxenne nBuwxkeHud. [IpuUHIWI | KAYECTBEHHBIX M PACUETHBIX 3a/1a4
HE3aBUCUMOCTH JIBHKEHUH. no teme «Mos 3amaya Ha
OTHOCHUTEJIBHOCTD JABFIKCHHSI»
Jlabopamopnvie abomul: 4 yueO.
pamop p Beinonnenue mpakTuyeckux padboT 1
4 4 «3yuenne IBUKEHUS  CBOOOIHO Henens
B MaJIbIX TpyMNmax, Mpe3eHTanus U
najarouiero  tena»,  «l3ydeHue
o0CyX/1eHue pe3yabTaToB
JIBYDKEHHSI TEJIa IO OKPYKHOCTH
PaGora B Manbix rpynnax Haj 5 yue0.
CO3/IJaHHEM QJITOPUTMA  PpEIIeHUs Henens
Kak m Kkyga monerena BHIIHEBas
pacyeTHBIX 3a/a4 Ha COCTaBJICHUE
5 5 kocrouka?  Pacuer  TpaekTopuu
. | aBTOpckuX 3amay mo Teme «Mos
IBWDKEHUSI TE W TEepCOHa)xen
3ajjadya Ha pacyeT JBIDKCHHsS Tela,
pacckasos P.Pacms o MronxayseHe.
OpOLIEHHOr0  MOA  YIJIOM K
TOPHU30HTY»
UcTtopuueckas PEKOHCTpYKLMA | BrinmonHenne npakruueckux padboT 6 yueo.
6 6 onbITOB ['anuies 1Mo ompeneNeHuio | B MajblX TpyNMax, Mpe3eHTalus H HCEIA
YCKOpEHHUS g. o0CyX/IeHue pe3yabTaToB
Omnpenenenue CKOPOCTH . 7 yueo.
el p OOcyxaeHre  TIpEe3eHTAuid U Y
pPaBHOMEpPHOTO  JIBMOKCHUS  TIPH Heemns
pe3ylbTaToB  MPOEKTHBIX  PaboT
7 7 HCIOJIb30BaHUM TPEHaXkepa «Oeropas .
yUalluxcs MO TMPEIIOKEHHON
TIOPOXKKa». .
temaruke. Pemenue 3ananuii OI'D
[Tpuniunsl paboTel MPUOOPOB IS
. . | Mo KHHEeMaTHKe.
M3MEPEHUs] CKOPOCTEH M YCKOPEHUIA.
OO6cyxnenue MIPOU3BEACHUI 8 yueO.
Cuna Bonu, cuia yOeXICHUS WU YA . P A y
8 1 KJIACCHYECKOH  JIMTEepaTrypel, B Heemns
cuiia — pu3nvecKas BeIMYnHa?
KOTOPBIX OIMCBIBAIOTCS pa3IMyHbIe
cuinl. Perenue 3agauy.
Jlabopamopnas paboma: [TpakTuyeckas paboTa B MaJbIX 9 yueb.
9 2 «3mepenne  maccel  Telda ¢ | Ipydmdax, pelieHue 3agadyd B Heaens
MCIOJIb30BAHUEM BEKTOPHOTO | 00111eM BUJIC, npecKa3aHue
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Ne

No OcHOBHBIE BUIBI YUCOHOH [ara mo
3aHATUS Tema 3ansTus
3aHATUSA JIeSITEIIBHOCTH IJIaHy
B TEME
1 2 3 4 5
Pa3IoKEHUs CUIIbD» pe3yipraTa W €ro  IpoBEpKa
OTIBITHBIM yTeM, pacuer
MOTPEUTHOCTH TPSIMBIX u
KOCBEHHBIX N3MEPEHUH.
PaGota B MambIX rpymnmax Haj 10 yueO.
CO3ZAHMEM QJITOPUTMA PELICHUS Heaens
10 3 JIBukeHHe Tena TMoJ JACWCTBHEM | KAaueCTBEHHBIX M PaCUeTHBIX 3a/1a4y;
HECKOJIbKUX CHJI COCTaBJICHUE aBTOPCKUX 3aJay IO
TeMe «Mos 3a/1a4a Ha MpUMEHEHUe
3aK0HOB HproTOHA»
Pa6ora B mampix rpymmax Hazg | 11 yueO.
OTpaOOTKON aJrOpUTMa PEIICHUS HEeJeIst
3aJa4y Ha TMPUMEHEHHE 3aKOHOB
11 4 JIBr>KeHUE cUCTEMBI CBSI3aHHBIX Tesl | HbproToHa. CocraBnenue 51
pelieHne aBTOPCKUX 3a1ad [0
teMme: «Mos 3a7a4a Ha IPUMEHEHUE
3akoHOB HproToHa»
Jlabopamopnwvie pabomoi: [TpakTndeckass pabora B Mambix | 12 y4eO.
«3yueHue KMHEMaTHKU U | TpYIIax, pacyeT  IOrPEIHOCTH HEeJeNst
12 S TUHAMUKHI PaBHOYCKOPEHHOTO | IPSIMBIX M KOCBEHHBIX U3MEpPEHUM.
IBUKEeHUs (MalIiHa ATBYyIa)», [IpeseHTanst ©U  OOCYyXACHHE
«M3yueHne TpeHHs CKOJIbKEHUS pe3yJbTaToB padoT.
PaGota B ManbIx TIpymnmax Haj 13 yueO.
OTpabOTKON aJrOpUTMa PEIICHUS HEeJEeIs
JluHaMyKa paBHOMEpPHOTO JBWKEHHUS | 33J]ad  Ha [PUMEHEHHE 3aKOHOB
13 6 MaTepHalIbHOU TOYKHU o | HeroTona. CocraBnenue u
OKPY>KHOCTH. pelieHne aBTOPCKUX 3aJad 1o
teme: «Mos 3a1a4a Ha TPUMEHEHUE
3aK0HOB Hbr0TOHA»
O6cyxaeHue JIOKJIAZIOB u 14 yue0.
VICTOpHS pasBuTHs TpECTABICHHI O MPE3CHTALIMN y4YaIllUXCsl Ha TeMY: HEeJENs
. «Hcropust pa3BuTHA
14 7 Bcenennoii. ConHewyHass cucTema. N N
JIBMOKEHME TUIAHET W UX CIIYTHUKOB, npeacTaBieHuid o  BceeneHHON».
. N3yuenne PaCIOJIOKEHUS u
Crpoenue u 3Boitonus BeeneHHo.
JIBUKEHHS] TUIAHET C IOMOIIbIO
MOJIETTU-TEILTYPUSL.
PabGora B Mambix rpynnax Haj 15 yueb.
OTpabOTKON anropuT™Ma perIeHUs HEeJENs
OTkpbITUST HAa  KOHUMKE Tepa. | 3aJ]ad  Ha TpPUMEHEHHE 3aKoHa
15 8 [lepBble UCKYCCTBEHHbBIE CIYTHUKH | BCEMUPHOTO TATOTEHHUS.
3emuu. CocraBnenune u pemenue
aBTOPCKUX 3a1ady mo teme: «Mos

3aja4a Ha npumMeHenune 3BTy
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Ne

No OcHOBHBIE BUIBI YUCOHOH Jlara o
3aHATUS Tema 3ansTus
3aHSITHS JIESITEIILHOCTH JIaHy
B TEME
1 2 3 4 5
Wzyuenue u aHamu3 | 16 yue0.
WUTIOCTPATUBHOIO MaTepuaia Ha Hezens
npuMepe MyJIbT(HIEMA
16 1 Kak BBI siXTy Ha3o0BeTe. .. PHMED yaeTh
«[IpukmoueHus KaluTaHa
Bpynrensa». Pemenue 3agad Ha
3aKOH COXPaHEHUS UMITYJIbCA.
Ob6cyxaeHue JIOKJIAZIOB u| 17 yueO.
MPE3eHTAIM yJYalluXcsl HA TEMY: Hezaens
17 2 PeakTuBHOE ABM>KEHUE B TIPUPOJIE. P v Y
«PeakTuBHOE JBUKCHHE B
IPUPOJIEN.
PaGora B mManepix rpymnmax Hazg | 18 yue0.
18 3 Paccnenopanne JITII ¢ nmomomipio | anrOpuTMOM PEMIEHUS 3ajad MO0 Henens
3aKOHA COXPaHEHUs UMITYJIbCa yVKa3aHHOH Teme (Ha TpuMepe
BUJICOMATEPHAIIOB U3 UHTEPHETA)
Pemenue JKCIIEPUMEHTAIIBHBIX 19 yued.
19 1 Omnpenenenue cpenHeld MOIIHOCTH | 3a/1a4. BrlMonHeHHne MpaKTHYeCKO Hezens
YeJI0BEKa 3a CYTKH. paboTel B MallbIX  TPYIIax,
00CyKJIeHUE Pe3yIbTaTOB.
., | [IpakTiueckast pabora B Mambix | 20 yueO.
Pacuer u3MeHeHHs MeXaHWYECKOU
rpynmax, pacyeT  MOTPEIIHOCTH | HeIens
SHEpruu OacKeTOOJBPHOIO Msya 3a o
i AD/CepHIO Tapo 1 MPSIMBIX U KOCBEHHBIX HM3MEpPEHUH.
20 2 yRapreep yrap [Toctpoenue rpaduka 3aBUCUMOCTH
rpaduyeckoe IpeJICTaBIECHNE
W3MEHEHUS SHEPTUU OT KOJIMIECTBA
3aBHUCHUMOCTH W3MEHEHUS SHEPTUU OT
yIapoB. [TpesenTanus u
KOJIMYECTBA yAapOB
00CyXIeHIE Pe3yabTaTOB PaldoT.
Pemenue SKCTIIEPUMEHTANBHBIX | 21 yue0.
Jlabopamopnas paboma: P . Y1
21 1 3aja4. BeimonHeHue MpakTUYecKoi |  Hemens
«Ornpenenenue LHEHTPOB  Macc
paboTBl B MallbIX  TPYIIAXx,
pa3IUYHBIX TeN (TPU crioco0a)»
00CyX/IeHUE pe3yIbTaTOB.
O6cyxaeHue JIOKJIAZIOB u 22 yueO.
Mpe3eHTAIi yJaluxcsli Ha TeMY: Heens
«[Ipumenenne IPOCTBIX
[IpuMeHeHne TPOCTBIX MEXaHHU3MOB
22 2 MEXaHU3MOB B TEXHUKeY. V3ydeHue
B CTPOUTENBCTBE: OT 3EMIISTHKH J0
u aHanu3 WJLTIOCTPATUBHOTO
Hebockpeda
Marepuasa Ha npumepe
MynbThuiIbMoB  «YeOypamka U
I'ena cTposT nom», «Magarackap»
. W3ydyenne u aHanm3 pe3ynbTaToB | 23 yueO.
23 1 Buibl MassTHUKOB M UX KOJICOAHHIA. i pesy Y1
SKCIIEPHUMEHTOB C MasITHUKAMHU. OICNE
Pabora B wmampix rpynmax Hazg | 24 yueO.
24 2 QITOPUTMOM PEIICHUsT 3a7ad To Heens

Uto nepeHocuT BosHA?

yKa3aHHOW Teme (Ha TmpuMepe
BUJICOMATEPHAIIOB U3 UHTEPHETA)
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Ne

No OcHOBHBIE BUIBI YUCOHOH Jlara o
3aHATUS Tema 3ansTus
3aHATHUSA JeSITETbHOCTH TUIany
B TEME
1 2 3 4 5
Ob6cyxaeHue hi (0):9) 22D ()3 u| 25 yueO.
25 3 KonebartenbHble cUCTEMBI B IPUPOJIE | MPE3EHTAUMN yUYalIUXCS Ha TEMY: Heens
U TEXHHKE «KonebarenpHble ~ CUCTEMBI B
MPUPOJIE Y TEXHUKE.
Pemenue AKCIIEPUMEHTAJIbHBIX | 26 yueO.
26 1 DKcnepuMeHTaIbHAs MpOBEpKa | 3a1a4. BhIMOTHEHNE MPAKTUYECKOM Henens
CBOICTB DM BOJIH. paboTel B MalbIX  TpyMNMax,
00CyXI€HIE Pe3yIbTATOB.
Pemenue JKCIIEPUMEHTaJIbHBIX | 27 yueO.
27 2 HccnenoBanue 3IEKTPOMAarHUTHOTO = 3ajad. BhIMOTHEHHE MPaKTUYECKOH Helens
uznyyenusi CBU-neun paboTel B MalbIX  TpyMMax,
00CyXIeHIE Pe3yIbTaTOB.
Ob6cyxaeHue JIOKJIAZIOB u 28 yueb.
Kak mccienoBany CBETOBBIC SBJICHUS MPE3CHTALMI y4alluxcsi Ha TeMy: Helens
28 1 U Kak wux wuccaenyloT temnepb. «lccnenoBanue CBETOBBIX
HsroroBnenue Monenu = sBieHui». PabGora B manbIx
KaJeiockorna. rpyImnmax HaJ MOJIENIBIO
KaJICHJOCKOIIA.
Pemmenue 9KCHEPUMEHTANbHBIX | 29 yued.
3amady  (CO3aHME  YCTAHOBKH). HEeJeIst
29 2 OKcnepuMeHTaIbHas MpoOBEpKa .
Bremonnenue MIPAKTUYECKON
3aKOHA OTPAKEHUS CBETA.
paboTbl B MajJbIX  Tpymmax,
00CyX/IeHuE pe3yabTaToB.
Pemenue JKcrepuMeHTanbHbIX | 30 yueO.
Jlabopamopnas paboma: .
30 3 3ajay. BeIomHeHNe MpakTHYecKOoi Henens
«M3mepenune noKasaress
paboTBl B MajJbIX  Tpymmax,
MIPEJTOMIICHUS BOJIBI»
00CyX/IeHuE pe3yIbTaToB.
Pabota B  mampix  rpynmax. | 31 yue0.
Pemmenue HKCIEPUMEHTATbHBIX Heens
3a1a4, OOCYXJIEHHE pPe3yJbTaToB
31 4 Kaxk OTJINYAIOTCS noKazarenu oo b YRA pesy o
IIOCTPOEHHE rpaduuecKoit
MPETOMIIEHUS IIBETHOTO CTEKJIA
3aBUCUMOCTH MoKazaress
OpeJoMJIEHUsT  CBeTa  OT  €ro
YacTOTEHI.
Cnextpsl 3Be31. Bunel ontuueckux | 32 yueO.
32 1 [Tornomenne W WCIIyCKaHWE CBETAa CHEKTPOB W WX MPHUMEHEHHH K HEIest
aroMamMu. ONTHYECKUE CTIEKTPBHI. XMMUYECKOMY aHaJIM3y COCTaBa
Tel.
Pemmenue HKCHEPUMEHTANbHBIX | 33 yuel.
33 2 N3mepenne KILJ COJIHEYHOM 3aJad. BeINoIHEHHE NMpaKTUYECKOU Henens
Oarapeu paboTbl B MajblX  TIpymmnax,
00CyXIeHIE Pe3yIbTaTOB.
Ob6cyxaeHue OKJIaJI0B u| 34 yueb.
34 3 Brnusinue PaIMOAKTUBHBIX YAACHIE A . Y1
Npe3eHTAl yJaluxcsi Ha TeMmy: Hesems

U3JTy4YEHUI Ha KUBBIE OPraHU3MBbI

«Panuanust BperHast v OJIe3Has».

12




13



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

1. ®usuxa: 9-ii knacc: yue6uuk/A.B.Ileppimkun, E.M.I'yrauk. - Mocksa: JIpoda, 2019.
METOJANYECKHUE MATEPHAJIbI, YYHEBHBIE I1IOCOBUA IS YUUTEJIS

1. CGopuuxk 3anau no dusuke wis 7-9 knaccos 061e00pazoBarebHbIX yupekaenuii/ B..JIykamuk,
E.B.1BanoBa.-M.: [Ipocsemienue, 2018 1.

2. ®wuspka. 3agaunuk. 10-11 kin.: mocobue a1 06meodpazoBaTebHEIX yupexkaeauii/A I PeiMkesnd.-M. :
Hpoda, 2019 r.

3. ®wusuka. 9 Kiacc: caMOCTOSATENLHBIE U KOHTPOJILHBIE PAbOTHI K y4eOHuKy A.B.Ilepbimkuna /
A.E.MapoH., E.A.Mapon. - M.: Jlpoda, 2019.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

POIII - https://resh.edu.ru/
Yuu.py https://uchi.ru/
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