MYHHUIINITAJIBHOE BIOJKETHOE OBIHIEOBPA3OBATEJIBHOE
YYPEXKIEHUE «OCHOBHAS OBILIEOBPA3OBATEJIBHASA IIKOJIA

C. BEKYM-KAJIN»
MYHUIINIIAJIBHUA BIO/IZKETHHU IOKBAPJAEILIAPAH XbYKMAH

«BEKYM-KXABJLJIAPA FOb33UHA HOITY JEIIAPAH IIKOJIA»

YTBEPX/IAIO

Hupektop MBOY «OOLLI ¢.bekym-KhAnuy»
Baranos M.H. ‘

JononHuTenbHas 001ieo0pa3zoBaTeabHas IporpaMma TEXHUUECKOW U €CTECTBEHHO-HAYyYHOU
HaIpaBJICHHOCTEH, peain3yeMasi C HCTIOJIb30BaHUEM CPEJICTB O0YUSHUS U BOCTTUTAHUS
[IEHTpa 00pa30BaHuUsl €CTECTBEHHO-HAYYHON U TEXHOJIOTHYECKON HAMPaBIEHHOCTEN

«IKCNEPUMEHTANbHAS (PU3UKA)

CocraBmia:

Yuureas puzuxku-bepcanosa 3. X.



MoacHUTenbHasa 3anUCKa

Ileab nporpammbl: GOpMUPOBaHHE YCTOMUYMBBIX 3HAHUH 0 Kypcy (pU3UKH, HEOOXOIUMBIX JIJIs

IMPUMCHCHUSA B HpaKTH‘IeCKOfI ACATCIBHOCTH, MOCTAHOBKH OIBITOB, PCHICHUA 3ada4d, JI1 U3YUCHUA

CMCKHbBIX NUCHUILIIINH, OJI4 HpOIIOJDKeHI/ISI 06paSOBaHI/I$I.
3aja4u NPOrpaMMbI:

UCTIOJIb30BaHUE NH(POPMALIMOHHBIX TEXHOJIOTUHI [Tl peleHus 3a1a4 (TIoucKa
HEo0X0auMol HH(pOpMaLnuu, 0pOPMIICHUS PE3yIbTaTOB pabOTHI);

dopMupoBaHne yoOeKI€HHOCTH B TIO3HABAEMOCTH OKPY’KAIOIET0 MUPA U JOCTOBEPHOCTH
HaYYHBIX METOJIOB €0 M3YUCHHS;

¢dbopMHpOBaHKE Y yUAIIUXCS YMEHUN HAOIIOIaTh TPUPOIHBIE SIBJICHUS U BBITIOIHATH
OIIBITHI, JTAOOpaTOPHBIE PAOOTHI M HIKCIIEPUMEHTAIBHBIC HCCIICIOBAHUS C
UCIIOJIb30BAaHUEM H3MEPUTEIBHBIX IIPHOOPOB, MIMPOKO MPUMEHSIEMBIX B IIPAKTHYECKOM
KU3HU,

(dopMupoBaHne yOSKICHHOCTH B TO3HABAEMOCTH OKPY’KAIOIIET0 MUPA U JOCTOBEPHOCTH
HAYYHBIX METO/IOB €TO N3yUCHHUS,

BOCIIUTAaHNE HHUIIMATHBHOW, OTBETCTBEHHOM, 11€J1€yCTPEMIICHHOH JIMYHOCTH, YMEIOIIEeH
NPUMEHSTH, IOJTYYCHHBIA 3HAHUS U YMEHUS B COOCTBEHHOM MPaKTHKE.

[Iporpamma «OkcniepuMeHTanbHasi (PU3MKa» OCHOBAHA HA AKTHUBHOM JCATEIHHOCTH JIETEH,
HaNPaBIEHHOW Ha 3apOKACHHE, HAKOIIJICHHH, OCMBICIIEHUE U HEKOTOPYIO CUCTEMATH3AIUIO PU3NIECKON
UHpOpMaIIUu.

JlanHast mporpamMMma mneiaroru4ecku ueJjiecoodpasHa, T.K. OHa 00eClieunBaeT pa3HOCTOPOHHEE
u3ydeHue (QU3UKH, MO3BOJSIET HCIOJIB30BaTh B WHAMBHAYyaJbHOM IO3HABATEIBLHOM OMBITE peOEHKa
pa3IUYHbIE COCTABIAIOIIME €ro CHOCOOHOCTEH; OoJsbllIoe BHUMaHUE YyAenseTcss (POPMHUPOBAHUIO

HAaBBIKOB BLIITOJTHCHHA TBOPYCCKUX U SKCIICPHUMCHTAJIbHBIX pa60T, PEIICHUTIO yFJIy6J'ICHHBIX 3aJga4 1o
(1)I/I3I/IKC, 4qTo CHOCO6CTByeT (l)OpMI/IpOBaHI/IIO y o6yqafonmxc;1 MPAKTUYCCKUX W HCCICAOBATCIIbLCKUX

HaBBIKOB.

IIporpammMa BHeYpOUHOIi 1eATEIbHOCTH «JKcNepUMeHTaIbHasA pusuka» 15 9 Kiacca
COCTABJICHA HA OCHOBE NPOrpamMM:

1. TlpumepHOW OCHOBHOW 0Opa3oBaTEIBLHON MPOTrpaMMbl OCHOBHOTO OOIIET0 OOpa3oBaHUS

(pemenue (deneparbHOTO y4eOHO-METOAUYECKOTO OOBEIMHEHUS MO 00IeMy o0pa30BaHUIo,
npotokon ot 08.04.2015Ne 1/15);
2. Asropckoii mporpammbl 1o ¢usuke A.B. ITlepsimkuHa Bxomsmield B cOOpHUK paboumx

nporpamMM «lIporpammel o6mieoOpazoBaTenbHbIX  yupexaeHui: dusmka, 7-9 kiaccay,
coctaButenb: E.H. Tuxonosa «IIporpammsl 001ieo0pazoBaTenbHbIX yupexaeHuil: dusnka ,
7-9 knmaccax».- M. [lpoca, 2015.

ILnanupyemMble pe3yabTAThl 0CBOEHHS MPOIrPAMMbI « JKCIIEPHMMEHTAJIbLHAS (1)n3mca» B 9 KJIacce




Peanusanus nporpaMmal crioco0CTBYeT JOCTHKEHHUIO CIIEIYIOIMX Pe3yabTaTOB:

JInuHoCTHBIC:

B cdepe TMYHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX IEHCTBUN yUalUXCS:

* yueOHO-TI03HaBaTeNbHBIA HHTEPEC K HOBOMY YU€OHOMY MaTepUaly U CIioco0aM petieHus HOBOH
3a/1a4y;

* OpHEHTAllMs HAa TOHMMaHUE MPUYHH ycIeXa BO BHEYUeOHOU 1eATeIbHOCTH, B TOM YKCIe Ha
CaMOaHaJIM3 U CAMOKOHTPOJIb Pe3yiibTaTa, Ha aHAJIN3 COOTBETCTBUS PE3YIbTaTOB TPEOOBAHUSAM
KOHKPETHOU 3a7a4H;

* CITOCOOHOCTD K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCICITHOCTH BHEYUYEOHOM NeITeIbHOCTH;
O0yyamuiics NoJy4uT BO3MOKHOCTD i1 (popMHUpOBaHMS:

* BHYTPEHHEW MMO3UIIMH IIKOJIbHUKA Ha YPOBHE MOJIOKUTEIBHOTO OTHOWIECHHUS K IIKOJIE, IOHUMaHUS
HEOO0XOAMMOCTH YUYEHUS, BBIPAKEHHOTO B MPE00IalaHuy y4eOHO-TI03HABATEIbHBIX MOTHBOB U
MPEINOYTEHUH COIIMATIBHOTO CIIOCO0a OLIEHKH 3HAHUIA;

* BBIPQXKCHHOM yCTOWYMBON Y4eOHO-TIO3HABATEIbHOW MOTHBAIIMH YICHUS,

* YCTOWYUBOTO Y4eOHO-II03HABATEIILHOTO HHTEPECa K HOBBIM OOIIUM CIIOCO0aM pelieHHs 3a/1a4.

MeTanpeaMeTHbie:

B c¢epe pery1aITHBHBIX YHHBEPCAJBbHBIX YUeOHBIX 1efiCTBUI y4alUXCs:

* IUIAHUPOBATH CBOU JCHCTBUS B COOTBETCTBUH C ITOCTABJICHHOM 3a7jaueil U yCIIOBUSIMU €€ pean3aluu,
B TOM YHCJI€ BO BHYTPEHHEM ILJIaHE;

* YUUTHIBATh YCTAHOBJICHHBIE [TPaBUJIa B INIAHUPOBAHUU U KOHTPOJIE CIIOCO0A PELICHMUS;

* OCYLIECTBJISITH UTOTOBBIM U MOIIArOBBIN KOHTPOJIb 110 PE3YJIbTATY;

* OLICHMBATh IPABUJIBHOCTD BBIIIOJIHEHUS IEUCTBUS HA YPOBHE aJI€KBAaTHOW PETPOCIEKTUBHON OLIEHKU
COOTBETCTBHS PE3YJIbTATOB TPEOOBAHUAM JAaHHOM 3a7a4d U 3a1a4HOM 00JIacTH;

* aJIEKBaTHO BOCIIPUHUMATH IIPEIOKEHUS U OLIEHKY YUUTEIEH, TOBapUILEH, pOJUTENIEH U IPYTUX
JTIOJIEH;

* pa3nuyarh croco0 U pe3ynbTaT IeHCTBUSL.

OOyuarommiicst HOJy4YUT BO3MOKHOCTD HAYYMTCS

* B COTPY/IHUYECTBE C YUUTENIEM CTaBUTh HOBBIE YUE€OHbIC 3a/]auH;

* IPOSIBJISITH IO3HABATENbHYIO MHUIIMATUBY B yU€OHOM COTPYIHUYECTBE;

* CaMOCTOATEIBHO a/IEKBATHO OLIEHUBATh MPABHJIBHOCTD BHITIOJHEHUS IEHCTBUS U BHOCUTh
He00X0/IMMble KOPPEKTUBHI B UCIIOJIHEHHE KaK 10 X0y €r0 pealn3alliu, Tak U B KOoHILle AeicTBus. B
cepe nMo3HaBaTeIbHbIX YHUBEPCAJIBbHBIX YUeOHBIX AeliCTBUI yUalIUXCH:

* OCYIIECTBIIATh OUCK HEOOXOIMMOM MH(OPMAIMHK IS BHITIOJIHEHUS! BHEYUEOHBIX 3aJaHUH ¢
UCIOJIb30BaHNEM yUeOHOM JIUTEepaTyphbl U B OTKPHITOM MH(POPMAIIMIOHHOM MPOCTPAHCTBE,

SHIUKJIONEIUH, CIPABOYHUKOB (BKJIIOYas 3JIEKTPOHHBIE, IU(POBLIE), KOHTPOJIUPYEMOM MTPOCTPAHCTBE

WuTepHera;

* OCYIIECTBIIATH 3aMUCh ((PUKCAIHIO) BEBIOOpOUHOH HH(pOopMaIK 00 OKpYXkKarollleM MUpe U 0 cebe
camMoM, B TOM 4uciie ¢ nomoupto nacrpymentos UKT;

* CTPOUTH COOOIIEHUS, TPOEKTHI B YCTHON M MUCbMEHHOU (hopme;

* IPOBOJIUTH CPABHEHUE U KIIACCU(PUKALIMIO MO 3aJaHHBIM KPUTEPHSIM;

* YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSA3H B U3Yy4a€MOM KPYTI'e SIBJICHU;

* CTPOUTH pacCyXJIeHUs B popMe CBSI3U MPOCTHIX CYKIEHHUI 00 00BEKTe, €r0 CTPOEHUH, CBONCTBAX U
cBa3ax; O0yyaumuiics MoJy4uT BO3MOKHOCTh HAYUYUTHCH:

* OCYIIECTBIIATH PACIIMPEHHBIN MONCK HH(POPMAIIUH C UCTIOIB30BaHUEM PECYPCOB OMOIUOTEK U CEeTH
WurepHer;



* 3aMUCHIBATh, (PUKCUPOBATH MH(POPMALIUIO 00 OKPYKAIOIIMX SIBICHUSIX C IOMOIIBIO HHCTPYMEHTOB
UKT;

* OCO3HAHHO ¥ MTPOU3BOJILHO CTPOUTH COOOIICHUS B yCTHOW M MUCBMEHHOM (hopme;

OCYLLECTBIIATH BbIOOP Hanbosee 3PPEKTUBHBIX CLIOCOOOB PELIEHU 33a4 B 3aBUCUMOCTH OT

KOHKPETHBIX YCJIIOBU;

CTPOMTh JIOTHYECKOE PACCYKICHHUE, BKIIFOUAIOIIEe YCTAaHOBJICHUE TPUYHHHO-CIICICTBCHHBIX CBSI3CH; *
MOTYT BBIUTH Ha TEOPETUUCCKHUI YPOBEHb PEIICHUS 3a/1a4: PEIICHUE 110 ONPEACICHHOMY TIaHy,
BJIAJICHHE OCHOBHBIMH IIPUEMaMHM PEIICHHUs, OCO3HAHUS JACSITSILHOCTH 0 PEIICHHUIO 3a1a4un. B
cepe KOMMYHUKATHBHBIX YHHBEPCAJIBHBIX Y4eOHBIX /IeiicTBHIA 00y4aIOIIUXCS: * aJICKBATHO
UCIOJIb30BaTh KOMMYHUKATHBHBIE, MIPEXK/IC BCETO - peUEeBBIC, CPEICTBA JIJISl PEIICHHUS Pa3TUIHBIX
KOMMYHHKATHUBHBIX 3a/1a4, CTPOUTH MOHOJIOTHYECKOE COOOIICHUE, BIIAJCTh TUAIOTHYECKOM opmoi
KOMMYHHKAITUH, UCIIOJNIb3YS, B TOM 4Hclie cpeacTBa u nuHCTpyMeHTsl KT u 1ucTaHimoHHOTO
OOIIIEHNS;

AO0IYCKATb BO3MOKHOCTBE CYIICCTBOBAHUA Y JIIOI[Gfl PAa3JIMYHBIX TOYCK 3PpCHUS, B TOM YHCJIC HC
COBIIagar0omux € €ro CO6CTBCHHOI7I, U OpUCHTUPOBATHCA HA ITO3UIHIO ITIAPpTHECPA B O6H_ICHI/II/I n
BSaHMOHeﬁCTBHH;

® YUUTBIBATH PA3HBIC MHCHUA U CTPECMUTHCA K KOOPAWMHALINH PAa3JIMIHBIX HOBI/IHI/Iﬁ B COTPYAHHUYCCTBE;

(bopMynHpOBaTH COOCTBEHHOE MHEHUE H TTO3UIIHIO;

A0roBapuBaTbCA U IIPUXOAUTH K O6IJ_IeMy PCUICHHUIO B COBMECTHOM JACATCIIbHOCTH, B TOM YHCJIC B
CUTyalluu CTOJIKHOBCHHA MHTCPECCOB, Oﬁyqalomniflca MOJIYYUT BO3MOKHOCTb HAYUUTHCHA:

YYHUTBIBATh U KOOPJAUHUPOBATH B COTPYAHUYECTBE OTIMYHBIC OT COOCTBEHHOM MO3UIIMH JPYTHX
JIIO/ICH;

YUUTBHIBATh pa3Hble MHEHUS U UHTEPECH U 00OCHOBBIBATH COOCTBEHHYO MO3UIIMIO;

MMOHUMATh OTHOCHUTEIBHOCTh MHEHUM 1 MoaAXxoJ0B K pCIICHUTIO HpO6J'IeMI:I;

apryMEHTHUPOBATh CBOIO MO3ULINIO U KOOPIUHHUPOBATH €€ C MMO3UIMSIMU apTHEPOB B COTPYTHUYECTBE
IIpH BBIPaOOTKE OOIIETO PEIIEHUs] B COBMECTHOM JI€ATEIbHOCTH; * 331aBaTh BOIIPOCHI, HEOOXOIUMBIE
JUIS OpraHU3aluy COOCTBEHHOMN AESITEIbHOCTU U COTPYAHUYECTBA C TAPTHEPOM;

* OCYIIECTBIISITh B3aUMHBIN KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aUMOIIOMOIITb.

IIpeamerHbie:

®* OpPHUCHTHUPOBATLCHA B ABJICHUAX U 00BEeKTax OKPYXXaromero Mupa, 3HaTb IrpaHUIbI UX
MMPUMCHUMOCTH;

*  TMOHMMATh OmpeeiacHus GU3NIESCKUX BEUYMH M TOMHUTH onpeesstonme Gopmysl; O
MOHUMATh, KAKUM (PU3MUYECKUM MPUHIIUIIAM H 3aKOHAM TIOTYHHSIIOTCS T€ WIH WHBIE OOBEKTHI U
SIBIICHUS IPUPOJIBL;

* 3HaHHME MOJEIIM MOUCKA PEIICHUH JIJIs1 3a/1a4 10 (DU3HKE;

*  TIpPUMEYaTh MOJICNIH SIBJICHHH U 0OBEKTOB OKPYKAIOIIETO MUPA;

*  aHAIM3WPOBATH YCIOBHE 3a/1a4H;

* nepedopMyIUPOBATh U MOJICIHPOBATH, 3aMEHSITh UCXOIHYIO 3a/1auy Apyroi; 0 cocTaBisTh
TJIaH PeIIeHNS,

o BBIIBUT'AaTh U HpOBepflTB npe)maraeMLIe JJIA peHIeHI/ISI THUIIOTE3BI,

*  BJAJICTh OCHOBHBIMH YMCTBCHHBIMH OTIEPALIUSIMH, COCTABJISIONIMMH TTOUCK pelieHus 3anaun. O
BIIQJIETh HAaBBIKAMU MOJATOTOBKH U MPOBEJEHUS SKCIIEPUMEHTA; [] BJIaJIeTh HaBbIKAMHU
MPOEKTHOM JI€ATETbHOCTH.



Conaep:kanmne
Kunemarunka

Crioco0bI OTHCaHUs MEXaHUYECKOTO JBKeHUE. [IpsiMonHeitHOe paBHOMEPHOE IBUKEHHE T10
miockoctH. [lepemernieHne 1 CKOpOCTh TPH PAaBHOMEPHOM MPSMOIMHEHHOM JIBH)KCHHH T10 TUIOCKOCTH.
OTHOCHUTENBHOCTD ABHKEeHUS. ClloKeHue ABWKEeHUH. [[puHIMN HE3aBUCUMOCTH IBUYKEHHUIM.
KpuBonunelinoe npuxenue. J|Buxenue teina, PaBHoMEpHOE ABUKEHHUE IO OKPYKHOCTU. Y TJI0Bas
ckopoctb. [lepnoa u yactora Bpamienusi. CKOpoCcTh U YCKOPEHHUE MPU PABHOMEPHOM JBUKEHUU TIO
OKPYKHOCTH.

JKcnepuMeHTaIbHbIE pa0oThI:

I/ISYI{CHI/IC JABHKCHU A CB060I[H0 magarouiero Tea. I/I3yquI/Ie JABUKCHHUA 110 OKPYKHOCTHU.

IIpumepHbIe TeMbI MPOEKTHBIX U UCCIEA0BATEIHLCKUX PadoT:

Omnpenenenne CKOpOCTH PaBHOMEPHOTO ABMXKEHHUS IIPU UCIIOIb30BaHUU TPEHAXKepa «Oeropast
JTIOPOXKKAY.

I/ICTOpI/I‘leCKaﬂ PCKOHCTPYKIUA OIIBITOB T'anunes no ONPCACIICHUIO YCKOPCHU CBO6OI[H01"0 naacHusA
TCII.

[TpunIMIBI pabOTHI TPUOOPOB AT UIMEPEHUS CKOPOCTeH U yckopeHuil. [Ipumenenne cBo6OAHOTO
NaJCHUS ISl U3MEPEHUs PeaKINK YeJIOBEeKa.

Pacuer TpaekTopun aBuxkeHus nepcoHaxen pacckasos P.Pacio.

XapakTepucTHKA OCHOBHBIX BH/IOB JIeSITeJIbHOCTH: YTCHHE U 00CYKICHHUE TEKCTa CTaTeH
UHTEPHET-CATOB, 00CYKICHNE TOKIIAI0B U TIPE3EHTAIINi, COCTABICHUE U PEIICHHE 3a/ad,
obcyxaeHue crmocobos pemeHus (moaroroska k OI'D no usuke).

JAunnamuka

WNuepuuaneublie cuctemsl orcueta. Cuina. 3akoHsl HproToHA. J[BUKeHUE Tena o 1eHCTBUEM
HECKOJBKMX CUJI. [[BHJKEHNE CUCTEMBI CBSI3aHHBIX TEJI. MATEPUAIbHOM TOUKU IO OKPYKHOCTH. Kiaccsl
CHJI. 3aKOH BCEMUPHOTO TAroTeHus. J{puxenue miuanet. ckycctBeHHble ciyTHUKH. ColHeuHas
cucreMa. Mcropus pazsutus npencrasienuii o Becenennoii. Ctpoenue u sBostonus BeeneHHo.

JKcnepUMeHTAJIbHbIe pa0oThl M HCCJIeJ0BaTe1bCKHe PadoThI:

H3mepenune Maccsl Tena ¢ UCIOJIb30BAHUEM BEKTOPHOT'O PA3JIOKEHUs CUIbl. M3ydeHne KUHEMAaTUKU U
JTUHAMHUKU PaBHOYCKOPEHHOTO JBMKEHHS (Ha pUMepe MalluHbl ATBYya).

N3ydenune TpeHust CKOJIbKEHUS.

Uctopuueckast peKOHCTpYKIUs onbITOB KyiioHa 1 AMOHTOHA 1O ONPEIETICHUIO BETMYUHbBI CUITBI
TPEHHUS CKOJIbKECHUS.

IIepBble HCKYCCTBEHHBIE CITYTHUKHU 3€MJIH.
Kak oTianuaroTcst MexaHu4ecKue MpoLecchl Ha 3eMile OT MEXaHUYECKHX IPOLECCOB B KOcMOce?

3aHUMAaTENbHBIE OIBITHI



XapaKkTepucTHKA OCHOBHBIX BH/IOB JeATEJIbHOCTH: YTCHHE 1 00CYX/ICHUE TEKCTa CTaTeH
UHTEPHET-CANTOB, 00CYKICHUE TIOKIIAIOB U MPE3EHTAIINI, COCTABJICHUE U PEIICHHE 3a/ad,
obcyxaeHue crnocoboB pemieHus (moaroroska k OI'D no ¢puzuke).

NmnyJbc. 3aKoH cOXpaHEeHHUs MMITYJIbCA

Umnynsc. U3MeHeHrne uMiyiibca MaTepuaibHON Touku. Cuctema Tel. 3aKOH COXPAHEeHUs UMITYIIbCA.
JKCHepUMeHTANIbHbIE PA00THI U UCCJIEI0BATEIbCKIE PA00THI:

PeakTrBHOE IBU)KEHUE B IIPUPO/IE.

PaccnenoBanue [TII ¢ moMonipr0 3aKOHA COXPAHEHHS UMITYJIbCA.

XapakTepucTHKA OCHOBHBIX BH/IOB JIeSITEJILHOCTH: YTCHHE U 00CY)K/ICHUE TEKCTa CTaTel
UHTEPHET-CAlTOB, 00CYKACHNE TOKJIAJ0B U MPE3EHTALINI, COCTABICHUE U PEeIICHHE 3a/ad,
o0cyxeHue croco0oB pemienus (moaroroska k OI'D no ¢usuke).

Craruka.

PaBHoBecue Tesra. MoMeHT cuilbl. Y ClIOBUS paBHOBECHUS TBEPAOTo Teia. [IpocThie MEXaHNU3MBL.
JKcNepUMeHTAJIbHbIe pa00Thl M HCCJIeJ0BaTe1bCKHe PadoThI:

OmnpezneneHue HEHTPOB MACC Pa3IMYHBIX TEJ (TPH CIOCO0a).

[IpumeHeHne TpoCThIX MEXaHU3MOB B CTPOUTENILCTBE: OT 3EMJISTHKU 10 HEOoCKpeOa.
HccnenoBanne KOHCTPYKIIMM BEJIOCHUIIEA.

XapakTepucTHKA OCHOBHBIX BH/IOB JIeSITEJILHOCTH: YTCHHE U 00CY)K/ICHUE TEKCTa CTaTel
UHTEPHET-CAlTOB, 00CYKICHUE JIOKJIAJIOB U MPE3ECHTAIINMH, COCTABJICHUE U PEIICHHE 3a]ad,
o0cyxaeHune cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Mexanuueckne K0Je0aHusI M BOJHbI

Mexanunueckue kosiebanus. [IpeodpazoBaHue 3HEPTUN IPH MEXAHUYECKUX KOJICOAHMSIX.
MatemaTnueckuii ¥ Npy>KUHHBIA MasTHUKU. CBOOOAHbIE, 3aTyXal0IIME U BEIHYXKACHHbIE KOJIeOaHNs.
Pe3onanc. Mexannueckue BOJIHBI. [[lMMHA U CKOPOCTH BOJHBI. 3BYK.

JKcNepUMEHTAIbHBbIE PA00THI M HCCIEA0BaTEIbCKUE PA0OThI:
Wzyuenue konebaHUi HUTSHOTO U MPYKUHHOT'O MasiTHUKOB.
CtpyHHBIE MY3bIKaIbHBIE HHCTPYMEHTHI.

KoneGaTenbHble cUCTEMBI B IPUPOJIE U TEXHUKE.

XapaKTepMCTmca OCHOBHBIX BU/I0B JA€ATECJIBbHOCTU: YTCHUC U O6CY)K}1€HI/IC TEKCTa cTaTei
UHTEPHET-CAlTOB, 00CYKICHUE JIOKIAI0B U MTPE3CHTAINI, COCTABICHUE U PEIICHUE 3a/1ad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

DJIeKTPOMArHUTHbIE KOJIEOAHUSA Y BOJHBI



[Tepemennsriii anekrpuuecknii Tok. KonebarensHbiit KOHTYp. BeIHYX1eHHBIE U CBOOOIHBIE DM
Kosebanusi. DM BOJHBI U UX CBOMCTBA.

JKCHepUMEeHTANbHbIE PA00THI U HCCJIeI0BATEIbCKIE PA00THI:
[IpuHUUITBI paguOCBA3HU U TEJIEBUICHHUS.

Binsinne OM u3inydeHuil Ha )KUBbIE OPTaHU3MBI.

W3roTtoBnenue ycTaHOBKY Ul AEMOHCTpALUU OnbITOB 1o OMU.
DnekTpoMariutTHoe u3nydenne CBY-neun.

Hcropuyeckas peKOHCTPYKIUS ONBITOB AMIiepa.

XapakTepucTHKA OCHOBHBIX BU/I0B JIeATEJIBLHOCTH: YTCHUE U O0CYXKICHHE TEKCTa CTAaTeH
UHTEPHET-CAalTOB, 00CYKACHNE TOKJIAJ0B U MPE3EHTALINI, COCTABICHNE U PEIICHHE 3a/ad,
o0cyxaeHue crnoco0oB pemienus (nmoaroroska k OI'D o pusuke).

Onruka

Ucrounuku cBeta. JleiicTBuUs cBeTa. 3aKOH MPSMOJIMHEIHHOTO paclpoOCTPAHEHUSI CBETA. 3aKOH
oTpaxkeHus cBeta. [locTpoeHnue n300pakeHuii B INIOCKOM 3epKaie. 3aKOH MPeIOMIICHHUs CBETa Ha
IJIOCKOW FPaHuULE JBYX OJHOPOAHBIX MPO3pauHbIX cpel. [Ipenomnenue ceeta B mpusme. Jucnepcus
cBeTa. SIBieHME MOJIHOTO BHYTPEHHETO oTpaxeHnus. JIunsbel. Tonkue nuH3bL. [locTpoeHne
U300paKeHHii, CO3/1aBaeMbIX TOHKUMH JTuH3aMu. ['11a3 u 3penne. OnTudeckue npudopsl.

JKCNEePUMEHTAJbHbIC PA00ThI M HCCJIe0BaTe1bCKHE PA0OTHI:
OKCrepuMEHTAJIbHAS IIPOBEPKA 3aKOHA OTPAKEHUS CBETA.
H3mepenue nokazaresns MpeoMIICHUS BOJBL.

N3mepenue (poKyCHOro pacCTOSTHUS COOMPAIOIIeH TUH3BI.
I/ICTOpI/ISI HUCCICAOBAHUA CBETOBBIX SIBIICHUM.

HcTopuueckasi peKOHCTpYKLH Teneckona [ anues.
H3roroBiienne KajaeiIocKoIa.

XapakTepucTHKA OCHOBHBIX BH/IOB JIeSITEJILHOCTH: YTCHHE U 00CY)KICHUE TEKCTa CTaTel
UHTEPHET-CAlTOB, 00CYKICHUE IOKJIAJI0B U MPE3CHTAIINMN, COCTABJICHUE U PEIICHHE 3a/1ad,
o0cyxaeHune cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

®du3zuka aToMa 1 aTOMHOI'0 sAaApa

Ctpoenue aroma. [lornomienue u nucnyckanue ceera aroMmamMu. Onruyeckue crneKTpbl. ONbIThI
Peszepdopna. [Inanerapuas moaens aroma. CTpoeHre aTOMHOTO sijipa. 3aps10BO€ U MaCCOBOE YHCIIA.
SnepHble CHITBI. DHEPTHSI CBSI3M aTOMHBIX sI/Iep. 3aKOH PaJMOaKTUBHOTO pacnaaa. Anbda- u
Oetapacmanebl. [IpaBmia cMmenenus. Snepubie peakuu. [{eneHue u cuaTtes saep. SaepHas dHepreTuka.



Ucrounuku sueprun ColiHIa U 3B€3/1. Peructpanus ssaepHbIX U3IydeHri. BiusiHue paanoakTHBHBIX
U3JIYy4EeHUH Ha )KUBBIE OpraHu3Mbl. Jlo3uMeTpus. DKOIOrH4ecKre MpoOIeMbl IepHON YHEPTEeTHKH.

JKCHepUMEeHTANbHbIE PA00THI U HCCJIeI0BATEIbCKIE PA00THI:
Hcropus uzydenus aroma.

N3mepenne KII1J1 conrneunoii 6arapeu.

HeBuaumsie nziydeHus B CHEKTPE HArpEThIX TEIL.

XapakTepucTHKA OCHOBHBIX BU/I0B /IEATEIBLHOCTH: YTCHUE U O0CYXKICHHE TEKCTa CTAaTei
UHTEPHET-CAlTOB, 00CYKICHUE JIOKJIAJIOB U TIPE3CHTAIINI, COCTABJICHHUE U PEIICHHE 3a/ad,
obcyxaeHue crnocoboB pemieHus (moaroroska k OI'D no ¢puzuke).

DopMbl Opranu3anny 00pa3oBaTeabHOIO NMpolecca:
0 rpymmosas;, 0O

WHIUBU Ty aIbHAS, n|
bpontanbHas.  Popmbl
KOHTPOJIsI:

VYyamuiicss y9uTcst OIICHUBATh Ce0S U APYTUX CaM, UTO MO3BOJISICT Pa3BUBATh YMEHUS
caMoOaHaJN3a M CoCOOCTBYET PA3BUTHIO CAMOCTOSTEILHOCTH, KaK CBOMCTBY JTMYHOCTH YYaIIeTOCH.
BrIsiBIIeHEE TPOMEKYTOYHBIX U KOHCUHBIX PE3YJIbTATOB YUAIIUXCS MPOUCXOIUT Yepes3
MPAKTHYECKYIO JICITeILHOCTh; 3a4eTHBIC pabOTHI:

* TeMaTh4ecKas Mo00pKa 3a/1a4 Pa3INYHOTO YPOBHS CJIOXKHOCTH C TIPEACTABICHUEM Pa3HBIX
METOJIOB PEIICHHUS B BUJIC TEKCTOBOI0 TOKYMEHTA, Mpe3eHTaluu, (I3 -aHuMAaIU, BUTEOPOJIHKA
Wi Web — crpanunbi (caiita)

* BBICTaBKa MTPOEKTOB, MPE3EHTAIINN;

* IEMOHCTpAIIHS SKCIIEPUMEHTA, KAYeCTBEHHOW 33]]a4i C Ka4eCTBEHHBIM (YCTHBIM WJIM B BHJIE
MIPHJIOKEHUS, B TOM YHCJIIEe, PE3CHTAIUEH ) OIICaHneM TIpoIiecca Ha 3aHATHH, (eCTHBAIC
IKCIIEPUMEHTOB; (PU3HUYECKUE OJIMMITHAJIBI.



TemaTndeckoe NJIAHUPOBAHHE

Ne Tema KoandecTBo yacos
n/n
1 BBenenune 2
2 Kunemarunka 14
3 JInmnamuka 16
4 HNmnyisibce. 3aK0H cOXpaHeHHs HMITYJIbCA 6
5 Crarnka 4
6 Mexanuuyeckne KoJie0aHusi ¥ BOJHbI 6
7 DJIeKTPOMArHUTHBIE KOJIeOAHUS M BOJIHBI 4
8 OnrTuka 8
9 ®Du3MKa aTOMAa M AaTOMHOTO SI/Ipa 8
10 Pemenue s3xcnepuMeHTaAJbHBIX 3a4aHuil O’ 2
11 HTorosoe 3ansiTHe 2
BCEI'O 72
KajieHgapHo-TeMaTHYeCKoe IIAHMPOBAHHNE
Ne Tema 3ansATHS KoanuyectBo | Mecan Yucao
n/m 4acoB
Beenenue (2 yaca)
11 BBonHoe 3ansaTue. Llenu u 3anaun Kypcea. 1
TexHuka 0€30IaCHOCTH.
1.2 [ToBTOpEeHME 6a30BOro MaTepuaila, 1
M3y4eHHOTo B 8 Kitacce

Kunemaruka (14 yacoB)

2.1

CrocoOBI MEXAHMUYECKOTO JIBIKEHUS KaK 1
CIIOCOOBI OMCAaHUS PYHKIIMOHATBHBIX
3aBHCUMOCTEN

2.2

[IpssMonMHENHOE PaBHOMEPHOE JBUKEHHUE 110 1
m10ckocTd. CMOTpsl, U3 KaKOW TOUKU
HaOII01aTh.

2.3

OTHOCUTENBLHOCTE ABMKEHUS. ClIoKEHHE 2
nB>KeHUU. [I[pUHIIMTT HE3aBUCUMOCTH
JIBIOKEHUN

2.4

N3ydenue nBu>KeHUs: CBOOOTHO MaIAI0IIETO 2
Tena. M3ydeHue IBHKEHHS Tella Mo
OKPYKHOCTHU

2.5

Kyna n xak nosnerena BUIIHEBask KOCTOYKA? 1
Pacuer TpaekTOpuM IBHXKEHUS TEN U
MEePCOHAXKEN paccka3zoB 0 MioHxay3eHe




2.6 | Ucropuueckas peKOHCTPYKIUS OIIBITOB 1
["anunes mo onpeneneHuio YCKOPeHUs
CBOOOJHOIO MaICHUS
2.7 | Onpenenenrie CKOPOCTH paBHOMEPHOT'O U 2
PaBHOYCKOPEHHOTO JIBIKEHUS ITPU
HCIIOJIb30BaHUU TpeHaxepa «Ooeropas
noposkkay. [IpuHiuns! paboTel TPHUOOPOB IS
HU3MEPEHUS CKOPOCTEN U YCKOPEHUIA
2.8 | IlpoekTHas pabora. 2
2.9 | KoHcynbTanus no npoekram 1
2.10 | 3ammra NpoeKTHBIX paboT 1
Junamuka (14 yacoB)
3.1 | Cuna Bonu, cuiia yOex1eHus WU cuja — 2
¢dbusnueckas BenuuuHa? Bunbl cui, cUIlb B
MIPUPOJIC U TEXHHKE.
3.2 | 3mepenue macchl Tejaa ¢ UCIOJIb30BAHUEM 2
BEKTOPHOT'O PA3JIOKEHUS CHIT
3.3 | JIBwKeHwue Tema o1 ACHCTBHEM HECKOIBKUX 2
cuJi. PelnieHre TUIIOBBIX 3a/1a4
MPAKTUYECKOTO XapaKTepa Ha 3aKOHBI
HerotoHa
3.4 | JIBM>keHHE CUCTEMbI CBA3aHHBIX TEJI 2
3.5 | Ucropus pa3BuTus peICTaBICHUN O 1
Bcenennoii. Conneunas cucrema. J[puxenue
TJTAHET U UX CIyTHUKOB
3.6 | OTkpbITUs Ha KOHYMKE niepa. [lepBbie 1
WCKYCCTBEHHBIE CTyTHUKHU 3EMITH
3.7 | IIpoekTHas pabora 2
3.8 | Koncynpramus mo npoekram 1
3.9 | 3amuTa NpOEKTHHIX PaboT 1
HNmnyasbc. 3akoH coxpaHeHusi umMnyJibcea (6 yacoB)
4.1 | Umnynbc. 3aKOH COXpaHEHUs UMITYJIbCa. 2
Perrenne THIOBBIX 337124 TPAKTUIECKOTO
Xapakrepa
4.2 | PeakTuBHOE IBUJKEHUE B IPUPOAE U TEXHUKE 2
43 | PaccnegoBanue JTII ¢ nomomipio 3aKoHa 2
COXpaHEHHS UMITYJIbCa
Craruka (4 gaca)
5.1 | OnpeneneHue MEHTPOB MACC PA3TMYHBIX TEI 2
5.2 | IIpuMeHeHne mpOCThIX MEXAaHNU3MOB B 2

CTPOUTENIBCTBE: OT 3EMIISTHKH JI0
HeOOCKpeOoB

Mexanundeckue Kojedanus U BoJHbI (6 yacoB)




6.1 | Bunbsl MasTHUKOB U uX KoneOaHui. MasTHUK 2
®dyko. KonebarenpHbie CHCTEMBI B IPUPO/JIE U
TEXHUKE
6.2 | [IpoektHas pabota 2
6.3 | Koncynpranus rno npoekram 1
6.4 | 3ammTa IpOEKTOB 1
DJIEeKTPOMATrHUTHBIE KOJIeOaHUsI U BOJIHBI (4 yaca)
7.1 | DkcnepuMeHTalIbHAs IPOBEPKA CBOMCTB OM 2
BOJTH
7.2 | UccnenoBanue 351€KTPOMarHuTHOTO 2
m3nyuerus: CBY - neun
OnTtuka (8 yacoB)
8.1 | UccnenoBanue cBETOBBIX sIBJICHUM. Pemienue 2
THUIIOB 33/1a4 MPAKTUYECKOTO XapaKTepa
8.2 | Co3pmaHue MoJienu Kajeiiockona 2
8.3 | DKkcnepumeHTaNnbHas MPOBEPKA 3aKOHA 2
oTpakeHHs cBeTa. MI3MepeHue nokas3aresst
[TPESIIOMIICHUST BOJIBI
8.4 |Co3naHue MOJENU epUCKOIa 2

du3nKa aToMa ¥ AaTOMHOrO siipa (8 yacos)

9.1 |Bunel paguoaKTUBHBIX U3Iy4eHUN. BausaHue 2
PalMOAKTUBHBIX M3JIyYCHHH HA )KUBBIC
OpTraHU3MBbI

9.2 |CnocoOsl 3alMThI OT PAAMOAKTUBHBIX 1
M3JIy4EeHUN

9.3 |Beruncnenue KI1J] conmneunoii 6arapen

9.4 [[IpoextHas pabora

9.5 |KoHcynbTamus 1o NpoeKTam

9.6 [3ammTa MPOEKTOB

N[ RN -

10 |PemeHHe YKCIEPUMEHTAIBHBIX 3aaHU
(0] k€

11 |HUrTorosoe 3aHsiTHE 2




IIpunoxenne 1
Kpurtepnu onieHKH 3KcNIepUMEHTATBHBIX Pa00T HJIM ONBITA - HCCJIE0BAHUSA

Kpumepuii

AKKypaTHOCTb 0opMIIeHHUsI (OTTCaHuE) PaOOThI

Hanuuue pucynka (cXxeMbl) yCTAaHOBKH ¢ 0003HAUEHHUEM U3MEPSIeMbIX BETMUUH

Hannure npaBuibHbIX W3MepeHuit (oopmiieHre n3MepeHuil B TabauIie, B BUAC rpaduka)

Hannuwne IMpaBUJIbHBIX BBIYHCIICHUI MIIH aHAIN3 HaGHIOIICHI/ISI

Hanuuue Pa3BCPHYTOI'O BEIBOJA, OTPAXKAKOUICTO CYITHOCTb U3Y4aCMOT'O AABJICHHA C YKA3aHHUEM
KOHKPCTHBIX PE3YJILTATOB

Ipuioxenne 2

Kputepun oneHKkH 3alIUTHI IPOEKTA

Kpumepuii

MaTepI/IaJ'I AOCTYIICH U HAYYCH, HACU PACKPBITHI. KauectBeHHOE H310KEHNE COACPpIKaHusA: YCTKad,
I'paMOTHas p€ub, IICPECKa3 TCKCTA (,Z[OHYCKaeTCH 3a4YUTBIBAHHUC L[I/ITaT); HauboJee BaKHbIE IIOHATHA,
3aKOHBI U (I)OpMYJ'ILI JAUKTYIOTCA IJIA 3aIlIUCH.

Harnsanoe npezncraBieHne Marepuana (¢ HCIIOJIb30BaHUEM CXEM, YepTeKel, pUCYHKOB,
UCIIOJIb30BaHUE MIPE3CHTAIHH)

Hcnons3oBanue MMPAKTUICCKUX MHHH-HCCIEIOBaHUN (HOKaS OHBITa)

KadgecTBeHHBIE OTBETHI Ha BOITPOCHI CHYHI&T@HCﬁ 10 TEMEC

Yetko chopMyInpOBaHbI BBIBOJIbI







