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IMosicuuTeILHAS 3aNIMCKA

Llesab nporpamMmel: GOPMHUPOBAHNE YCTOWYMBBIX 3HAHUN 110 KypCY (HU3UKH, HEOOXOAUMBIX ISt
IIPUMEHEHUS B NPAKTUYECKOW IEATEIBHOCTH, MOCTAHOBKHU OIBITOB, PEIICHUS 3a1ad, I U3Yy4EHUs
CMEXHBIX TUCIHILINH, JJIS IPOJODKEHUS 00pa30BaHMUA.

3agayu nporpamMmmsl:

® UCHOJb30BaHWE HMH(OPMAIIMOHHBIX TEXHOJIOTMH JUIs pemeHus 3amad  (Toucka
HEo0XxoauMol HH(pOpMaLnu, 0pOopMIICHHUS PE3yabTaTOB paboTHI);

e (opMupoBaHHe yOEKIEHHOCTH B IO3HABAEMOCTH OKPY’KAIOIIEr0 MUPA U JOCTOBEPHOCTH
HAy4YHBIX METOJIOB €r0 U3Y4YCHHUS,

e (opmupoBaHuE Yy ydYalllUXCSi YMEHUI HaONI0AaTh NPUPOJHBIE SBJIEHUS U BHIIOJIHATH
OMBITHI, Ja0opaTopHble  PabOTBI M  OSKCIEPUMEHTAJBHBIE  HCCIEAOBAaHUS  C
UCIIOJIb30BAHUEM H3MEPHUTEIbHBIX NPUOOPOB, IMPOKO NMPUMEHSEMBIX B MPAKTHUECKON
KU3HU;

e (opMupoBaHue yOEKIEHHOCTH B IO3HABAEMOCTH OKPY’KaIOIIEro MUPA U JOCTOBEPHOCTH
Hay4HBIX METOJIOB €r0 U3YYECHUS;

® BOCIUTaHUE WHULMATUBHOW, OTBETCTBEHHOMW, LIEIEYCTPEMIIEHHON JMYHOCTH, YMEIOLIEH
HIPUMEHSTh, OJIYYEHHBIH 3HAaHUS U YMEHHsI B COOCTBEHHOI MpaKTHKe.

[Tporpamma «OkcrepuMeHTadbHas (PU3MKAa» OCHOBAHA HA AaKTHBHOW JICATEIHLHOCTH JCTCH,
HAaIPaBJICHHOM Ha 3apOXJCHHUE, HAKOIUICHWM, OCMBICICHHME M HEKOTOPYH0 CHUCTEMaTH3aLUI0
¢uznueckoit nHGopmanuu.

JlaHHas mporpamMMa neJaroruyecku Iesjaecoo0pa3Ha, T.K. OHa 00ecleunBaeT pa3HOCTOPOHHEE
u3ydyeHue (pU3MKH, MO3BOJIET MCIOJB30BATh B MHJMBUIYaJbHOM I103HABATEIHLHOM OIBITE peOEHKa
pa3InYHbIe COCTABIAIOLIME €ro CIOCOOHOCTEH; OoJbIlIOe BHUMaHHUE yJenseTcs (OpMHUPOBAHUIO
HABBbIKOB BBINIOJIHEHUS TBOPYECKUX M IKCIIEPUMEHTAIBHBIX padOT, PEIICHUIO YIi1yONeHHbIX 3a/1ay 1o
¢u3uke, yTOo CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIUXCA MPAKTUYECKUX M HCCIEI0BATEIbCKUX
HAaBBIKOB.

IIporpaMmma BHeypO4YHOIl JeSiTEILHOCTH «JKCIepUMeHTAJIbHasA ¢u3nka» ajas 9 Kiacca
COCTABJICHA HA OCHOBE NPOIrpaMMm:
1. ITpumepHOI OCHOBHOI 00pa30oBaTEIHLHOM MPOrpPaMMbl OCHOBHOTO O0IIETO 00pa3oBaHMs
2. ABropckoit mporpammsl 1o ¢usuke A.B. IlepbiukuHa Bxoasdmied B cOOpHMK paboumx
nporpamMMm «lIporpammel  06mieoOpa3zoBaTenbHbIX yupexaeHui: Pusuka, 7-9 kiaccay,
coctaButenb: E.H. Tuxonosa «IIporpammsl o01ieo0pa3oBaTebHbIX yupexaeHuil: dusnka ,
7-9 xmaccax.- M. Jlpoda, 2015.



ILnanupveMble pe3VabTaThl 0CBOEHHSI IPOrPAMMBI «JKCIIEPUMEHTAJILHAS (_[)mmca» B 9 Kaacce

Peasm3anus nporpaMMsl crioco0CTBYeT JOCTHKEHHIO CJICAYIOIIHNX Pe3yJbTaTOB:

JInuHocTHBIE:

B cdepe TMYHOCTHBIX YHUBEPCAIBHBIX YIEOHBIX ICHCTBUN yJalXCs:

* yueOHO-1103HaBaTEIbHbIN MHTEPEC K HOBOMY Y4eOHOMY MaTepualy U croco0am perieHus

HOBOM 3aJa4HU;

* OpUEHTAlLlMs Ha TIOHUMaHKE [IPUYMH yclleXa BO BHEYUE€OHOH 1eATEIbHOCTH, B TOM YHCJIE Ha
caMOaHaJIM3 ¥ CAaMOKOHTPOJIb Pe3yJIbTaTa, Ha aHAJIN3 COOTBETCTBUS PE3yJIbTaTOB TPEOOBAHUIM
KOHKPETHOH 3a/1a4H;

* CIIOCOOHOCTH K CAaMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTH BHEYUYEOHOH IEATETLHOCTH;
O0yuyarommiicsi MOJY4YUT BO3MOKHOCTD JAJIs1 (POPMUPOBAHUS:

* BHYTPEHHEN MO3UIMH LIKOJIbHUKA Ha YPOBHE MOJOKUTEIBHOIO OTHOIIEHUS K LIKOJIE,

HOHUMaHMs He0OXOAUMOCTH YUYEHUS, BBIPAKEHHOTO B IIPe00JIalaHui yueOHO-103HABATEIIbHBIX
MOTHBOB U PEIANOYTEHUH COIMATBHOTO CIT0C00a OLIEHKN 3HAHMIA;

* BBIPQXKEHHOM yCTOMYMBON yuyeOHO-1103HABATEIbHON MOTHBALIUY YUEHUS;

* YCTOMYMBOTO yueOHO-TT03HABATEIHLHOTO HHTEPECA K HOBBIM OOIIMM CIIOCO0aM pemieHHs 3a/1a4.
MeTtanpeaMeTHbIe:

B cepe perysiTHBHBIX YHUBEpPCAIbHBIX YUeOHBIX 1eiiCTBUI yYalMxcs:

* IUIAaHUPOBATh CBOM JEHCTBHA B COOTBETCTBUM C IIOCTABJICHHOM 3ajadeldl M YyCIOBUAMHU €€
peanu3alyu, B TOM YUCII€ BO BHYTPEHHEM IUIAHE;

* YUUTBIBATh YCTAHOBJIEHHBIE MPABUJIa B TNIAHMPOBAHUU M KOHTPOJIE CIIOCO0A PELIeHNUS;

* OCYIIECTBIISITh UTOTOBBIM U MOIIArOBBIN KOHTPOJIb IO PE3YJbTATY;

* OLICHUBATh NPABUJIbHOCTD BBIMIOJIHEHMSI IEHCTBUS HA YPOBHE aJI€KBaTHOM PETPOCIIEKTUBHOU

OIICHKH COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSIM JAHHOM 3a7a4M U 3aJa4HON 00J1acTH;

* aJICKBaTHO BOCIPHHHMMATBH IPEAJIOKEHUS U OLCHKY YYMTEJEH, TOBApHUILEH, POOUTENIEH U IOPYTHUX
JIIOJIEH;

* pa3nuyarh croco0 U pe3yibTaT AeHCTBHSL.

OOyuarommiicst NOJYYUT BO3MOKHOCTh HAYUUTCH:

* B COTPYAHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE yueOHBIE 3aj1auH;

* IPOSIBJISITH [103HABATENIbHYIO HHUIIUATUBY B yU€OHOM COTPY/ITHUYECTBE;

* CaMOCTOSTENNBHO aIeKBaTHO OLICHUBATh NPAaBUIIBHOCTD BBINIOJIHEHUS JEHCTBYUS U BHOCUTH
HE0OXO0UMbIe KOPPEKTHBBI B UCIIOJIHEHHE KaK 10 X0y €ro peaiu3aliy, Tak U B KOHIE 1eHCTBUS.

B cepe nosHaBaTeIbHBIX YHHMBEPCAJBHBIX Y4eOHBIX JeHCTBUI yYAIIHUXCH:

* OCYIIECTBISITH IMOUCK HEOOXOAMMON HHGOpManuu JUIsl BBHINOJTHEHHUS BHEYYEOHBIX 3aJaHUi C
UCMOJIb30BaHUEM Yy4eOHOW JuTepaTypbl M B OTKPHITOM HH(OPMAIIMOHHOM IPOCTPAHCTBE,
SHIUKJIONEINH, CIIPAaBOUYHUKOB (BKJIIOUYAs AJIEKTPOHHBIE, IIU(PPOBBIE), KOHTPOIUPYEMOM IIPOCTPAHCTBE
HNurepHera;

* OCYLIECTBJIATH 3amuch ((puKcanuio) BbIOOpOUHON MHGPOpManuu o0 OKpyXKarolleM MHUpEe U O cebe
CcaMOM, B TOM YHCJIE C TOMOIIbI0 HHCTpyMeHToB VKT

* CTPOUTH COOOIIIEHHUS, POEKTHI B YCTHON M MUCbMEHHOM QopMme;

* IPOBOJIUTH CPABHEHUE U KJIACCU(PUKALINIO TIO 33JJaHHBIM KPUTEPHSIM;

* YCTaHABJIMBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U B M3y4aeMOM KpPYyTe SBJICHUMH;

* CTPOUTH pacCyXJIeHus B (hopMe CBSI3H MPOCTHIX CYKACHHUI 00 00BEKTE, €ro CTPOCHUH,

CBOMCTBaX U CBS3aXx;

OOyuarommiicst MOJTYYUT BO3MOKHOCTh HAYYHTHCS:

* OCYILECTBJIATh PACIIMPEHHBIA MOUCK MH(OPMAIMK C UCIOIb30BAHUEM PECYPCOB OMOIMOTEK U CETH
HNurepHer;

* 3aIIMCHIBATh, (PUKCUPOBATH HHPOPMAIIHIO 00 OKPYKAIOIIUX SBJICHUSX C TTOMOIIBIO

uHctpymentoB UKT;



* OCO3HAHHO M MPOU3BOJILHO CTPOUTH COOOIICHHS B YCTHON M MHChMEHHOH (hopme;

* OCYILIECTBJIATH BbIOOpP HauOosiee >PPEKTUBHBIX CHOCOOOB pelIeHus 3ajad B 3aBHCUMOCTH OT
KOHKPETHBIX YCIIOBU;

* CTPOUTBH JIOTHUECKOE PaCCyKJCHHE, BKIIIOUAIOIEe YCTAaHOBIICHUE PUYMHHO-CIIEICTBEHHBIX CBS3CH;

* MOTYT BBIITH Ha TEOPETUYECKUI YPOBEHb PEIICHMs 33/]ay: PELICHUE MO0 OMNPEICIICHHOMY IUIaHY,
BJIa/ICHE OCHOBHBIMH IIPUEMAMHU PEIICHUs, OCO3HAHUS ACSITEIbHOCTH MO PEIICHUIO 3a/IauH.

B cepe KOMMYHHMKATHBHBIX YHHBEPCAJBbHBIX Y4eOHBIX AeliCTBHI 00y4alOIMXCS:

* aJICKBaTHO HMCIOJIb30BaTh KOMMYHUKAaTUBHBIE, IIPEXK/IE BCETO - pEUEBbIE, CPEACTBA IS

pelIeHus] Pa3InYHbIX KOMMYHHUKATHUBHBIX 3a]a4, CTPOUTh MOHOJIOTUYECKOE COOOIIeHHE, BIAJETh
JNAJIoTHYECKON (hOpMO KOMMYHHKAITUHU, UCIIOJIB3Ys, B TOM 4YHcIie cpeacTBa U uHCTpyMeHThl KT n
JMCTAHIIMOHHOTO OOIIEHHS;

* JIONYCKaTh BO3MOXHOCTh CYIIECTBOBAHHUSA Yy JIIOJIEH pPa3MYHBIX TOYEK 3PEHHS, B TOM YHUCIE HE
COBIMAJAIONIUX C €ro COOCTBEHHOH, W OPHEHTUPOBATHCA HA TO3WIHUIO MApTHEpa B OOMICHUU W
B3aMMOJICHCTBHH;

* YUUTBHIBATh Pa3HbIE MHEHMS U CTPEMUTHCS K KOOPAUHAIIMY PA3JIMYHbIX [TO3ULIUI B

COTPYJIHUYECTBE;

* popMyIMpoBaTH COOCTBEHHOE MHEHUE U MO3ULIUIO;

* JIOTOBApUBATHCSA M MPHUXOAUTH K OOIEMY PEIIEHUI0 B COBMECTHOW AEATEIbHOCTH, B TOM YHCIE B
CUTYallUU CTOJIKHOBEHHS] MHTEPECOB;

OOyuarommiics MOJTYYUT BO3MOKHOCTh HAYYHTHCSH:

* YUUTBHIBaTb U KOOPAMHUPOBATb B COTPYJHUYECTBE OTIMYHBIE OT COOCTBEHHOM MO3ULMH JIPYrHX
JIIOJIE;

* YUUTBHIBATh Pa3HbIE MHEHUSI U HHTEPECHl U 000CHOBBIBATh COOCTBEHHYIO MO3UIINIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHHH U MOAXO0JI0B K PEIIEHHUIO MPOOIIEMBI;

* APryMEHTHPOBATh CBOIO MO3UIINIO U KOOPJUHUPOBATH €€ C MO3UIUSMU MTApTHEPOB B

COTPYAHUYECTBE MPH BBIPAOOTKE OOIIET0 PELICHUsI B COBMECTHOM e TETbHOCTH;

* 33/1aBaTh BOIIPOCHI, HEOOXOIUMBIE JJI OpraHU3aIl[Mi COOCTBEHHOM AEATEIbHOCTU U

COTPYIHUYECTBA C NAPTHEPOM;

* OCYILIECTBIISITh B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO

B3alMOIIOMOLIb.

IlpeamMerHbIe:

OPUEHTHPOBATHCS B SIBJICHUSX M O0BEKTAX OKPYKAIOIIET0 MUPA, 3HATh TPAHUIIBI UX TPUMEHUMOCTH;
MOHUMATh OnpeeNneHuss GU3NYECKUX BEIMYMH U IOMHUTD OTPEAeISIonue GopMyIIbl;

MOHMMATh, KaKUM (U3MUYECKUM TPUHIUIAM M 3aKOHAM MOJYUHSIOTCA T€ WU WHBIE OOBEKTHl U
SIBJIEHUSI TIPUPOJIBL;

3HAHUE MOJICTTM TTOMCKA PEIICHHH JIJIs 3a/1a4 110 (PU3HUKE;

npuMedaTh MOJICTH SIBJIEHUN U 00BEKTOB OKPYKAIOIIETO MUPA;

AQHAJIM3UPOBATh YCIOBUE 3a/1a4U;

nepedopMyITUPOBATh U MOJICTUPOBATH, 3aMEHSATh UCXOIHYIO 3a/1auy IPYTOH;

COCTaBIIATH IJIAH PELIEHUS;

BBIJIBUTATh U IIPOBEPSATH MpeIaracMble Il PELIEHUS TUIIOTE3bI;

BJIaJIETh OCHOBHBIMU YMCTBEHHBIMU OIEPALUSAMU, COCTABIIIOIIUMU MTOUCK PELICHUS 3a/1a4H.
BJIaJICTh HABBIKAMU MTOATOTOBKH U MPOBEACHUS dKCIIEPUMEHTA;

BJIaJICTh HABBIKAMU ITPOEKTHOM €SI TENBHOCTH.



Coaep:xanue
Kunematruka

CriocoObI onMcaHuss MEXaHUYECKOTo ABKeHue. [IpsaMonnHeitHoe paBHOMEPHOE JIBHXKEHHE 110
mwiockoctH. [lepeMernienre U CKOPOCTh MPU PABHOMEPHOM MPSMOIUHEHHOM JIBMKEHUH MO IJIOCKOCTH.
OTHOCHUTENBHOCTD ABHKEeHUS. CloKeHue ABWKEeHUM. [[puHInI HE3aBUCHMOCTH IBUKECHUH.
KpuBonuneiinoe nBuxenue. /[prmxenue tena, PaBHoMepHOE IBUKEHUE IO OKPYKHOCTH. Y TJIOBAs
ckopocTtb. [lepron u yacrora BpaieHusi. CKOpOCTh U YCKOPEHHE NMPU PAaBHOMEPHOM JBUKEHUH T10
OKPY>KHOCTH.

JKCcIepUMEHTAJIbHbIE pa0oThI:
Wzydenune nmxeHus: CBOOOHO Maaroniero Tena. M3ydenue IBUKEeHUS IO OKPYKHOCTH.
IIpumepHBbIe TeMBbI IPOEKTHBIX M HCCIEI0BATEIbLCKUX PadoT:

Ornpezenienre CKOPOCTH paBHOMEPHOTO JBMYKEHUS MPU UCIIOJIb30BAHUHU TPEHaXKepa «Oerosast
JIOPOKKa».

I/ICTOpI/I‘leCKaﬂ PCKOHCTPYKIUS OIIBITOB T'anunes mo OIIPCACIICHUIO YCKOPCHU CBO60,I[HOFO naacHus
TCII.

[IpuHnuns! paboThl NPUOOPOB ISl U3MEPEHUS CKOPOCTEN U yckopeHuil. [Ipumenenune cBo601HOTO
NaJeHUs JUIsl U3MEPEHUs peaKlMK YeJlOBeKa.

Pacuer Tpaektopun nBr:KeHU NepcoHaxkeu paccka3os P.Pacro.

XapakTepucTHKA OCHOBHBIX BH/IOB JI€ATEJILHOCTH: YTCHHE U 00CYKICHHE TEKCTa CTaTel
WUHTEPHET-CAlTOB, 00CYKICHUE JIOKJIAJIOB U MPE3ECHTAIINMN, COCTABJICHUE U PEIICHHE 3a]ad,
o0cyxaeHune cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

JnHamuka

WNuepuuanbublie cuctemsl oTcuera. Cuina. 3akonsl HetoToHa. /[BUkeHMe Tena noJ1 AeicTBUEM
HECKOJIBKUX CHIJI. I[BI/I)KGHI/IG CHUCTEMBI CBA3aHHBIX TCII. MaTepHaﬂbHOfI TOYKH I10 OKPYKHOCTH. Kiaccer
CuJI. 3aKOH BCEMHUPHOTO TATOTeHUs. J[BrkeHue mianer. MickyccTBeHHble criyTHUKUA. ColTHeuHas
cucrema. Mcropus pasButus npeactasiiennii o Becenennoi. CTpoeHue u 3Bostonus BeenenHo.

JKCIEePpUMEHTATIbHbIE Pa00THI H HCCJIe10BaTeIbCKHe PadoThI:

N3mepeHne Maccsl Tena ¢ UCIOJIb30BAHUEM BEKTOPHOTO Pa3JIOKEHUs CUbl. V3yueHne KHHEMaTHKU U
JTUHAMHUKU PaBHOYCKOPEHHOTO JBUKEHMs (Ha pUMepe MalluHbl ATBYy1a).

N3ydenne TpeHus CKOJIbXKEHUS.

HCTOqueCKaSI PEKOHCTPYKIHA OIIBITOB Ky.]'IOHa 1 AMOHTOHA ITI0 OMMpPEACIICHUIO BEJIMYUHBI CUJIBI
TPEHUS CKOJILXKCHUS.

IlepBble HCKYCCTBEHHBIEC CITYTHUKH 3€MJIH.
Kak oTnnyaroTcss MEXaHHYECKHE MPOLECChl Ha 3eMJIe OT MEXaHHMYECKHUX MPOIECCOB B KOCMOCE?

3aHUMAaTENbHBIE OIBITHI



XapakTepucTHKA OCHOBHBIX BH/I0B J1eSITEJIbHOCTH: YTCHHUE U OOCYXICHHE TEKCTa CTaTel
UHTEPHET-CAlTOB, 00CYKICHUE JIOKJIAJIOB U MPE3EHTAIINH, COCTABJICHUE U PEIICHHE 3a]ad,
obcyxaeHue crnocoboB pemnieHus (moaroroska k OI'D no ¢puzuke).

HNMmnybce. 3aK0H cOXpaHeHHs HMITYJIbCa

Nmnynbe. U3Menenne ummynbca MaTepuainbHOM Touku. Cuctema Tesl. 3aKOH COXpaHEHMsI UMITYJIbCa.
JKcnepuMeHTAIbHbIE PAa00ThI U HCCIEI0BATEIbCKHE PA0OTHI:

PeakTuBHOE ABUKEHUE B IIPUPOJIC.

PaccinenoBanue [ITII ¢ moMolpio 3aK0Ha COXpaHEHHUsI UMITYJIbCA.

XapakTepucTHKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH: YTCHHUE U OOCYXKJICHHUE TEKCTa CTaTCH
UHTEPHET-CAlTOB, 00CY)KICHUE JIOKJIAJIOB U MPE3CHTAIINMN, COCTABJICHUE U PEILICHHE 3a]1ad,
o0cyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

CrarTuka.

PaBHoBecue Tesra. MOMEHT Cuiibl. Y CII0BHS paBHOBECHS TBEpAOIo Tena. [IpocTeie MeXaHU3MBI.
JKCcIepUMEeHTAIbHbIe padOThI M HCCilel0BaTeIbCKHe PadoThI:

OnpezneneHue HEHTPOB Macc Pa3InYHbIX Tell (TpH crocoda).

[TprMeHeHne MPOCTHIX MEXaHU3MOB B CTPOUTENILCTBE: OT 3eMJITHKH J10 HeOocKpeoa.
HccnenoBanne KOHCTPYKIIMM BEJIOCHUIIENA.

XapakTepucTHKA OCHOBHBIX BU/I0OB JIeSITEJIbHOCTU: YTEHHUE U O0CYXICHHE TEKCTa CTaTel
UHTEPHET-CAlTOB, 00CYKICHNE IOKIIAJ0B U TIPE3EHTAIINi, COCTABICHNE U PEIICHHE 3a/ad,
obcyxaeHue crnocoboB pemienus (moaroroska k OI'D no ¢pusuke).

Mexanuuyeckne KoJ1e0aHUS U BOJIHbI

Mexanunueckue konedanus. [IpeoOpa3zoBanue sHEPruM MPU MEXAHUYECKUX KOJIEOaHHSIX.
MaremaTnueckuil U IpyKMHHBIN MasiTHUKH. CBOOO/IHbIE, 3aTyXal0IKE U BBIHYK/IEHHbIE KOJIeOaHusl.
Pe3onanc. Mexannueckue BOJHBI. [[i11MHA M CKOPOCTBH BOJIHBIL. 3BYK.

JKCIEePpUMEHTAJbHbIE Pa00THI U MCCJIeJ0BaTeIbCKHe Pa0doThI:
Nzyuenue koneGaHuii HUTSHOTO U MIPY>KUHHOTO MasiTHUKOB.
CtpyHHBIE MY3bIKaIbHBIE HHCTPYMEHTHI.

KonebaTenbHble cUcTEMBI B IPUPOJE U TEXHHUKE.

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTU: YTCHHUE U OOCYXICHHUE TEKCTa CTaTel
UHTEPHET-CAlTOB, 00CYKICHNE TIOKIIAI0B U TIPE3EHTAIINI, COCTABJICHUE U PEIICHHE 3a/ad,
obcyxaeHue crnocoboB pemieHus (moaroroska k OI'D no ¢puzuke).

DJIeKTPOMArHUTHbIE KOJIe0AHUS U BOJHBI

[Tepemennsrii anekTpuueckuii Tok. KonebaTenbHbli KOHTYp. BeIHYX)AeHHBIE 1 cBOOOIHBIE DM
Kosie0aHusi. OM BOJIHBI U UX CBOMCTBA.

JKCNepuMeHTANIbHbIE PA00THI U HCCJIE0BATEIbCKHE PadoThI:



[TpyHIMIIBI pagUOCBA3H U TEIECBUACHNUA.

Bnusinue OM u3ny4yeHuil Ha KUBbIE OpraHU3MBI.

W3roTtoBnenue ycTaHOBKH J1JIsl IEMOHCTPALIMU OIBITOB 110 OMMU.
OnexTpoMarouTHoe uzinydenne CBY-neun.

HcTopuueckas peKOHCTPYKLUS ONBITOB AMIIEpa.

XapakTepucTHKA OCHOBHBIX BH/I0B J1eSITEJIbHOCTH: YTCHHUE U OOCYXJICHHE TEKCTa CTaTeh
UHTEPHET-CATOB, 00CYKICHUE JIOKJIAJIOB U MPE3EHTAIININ, COCTABJICHUE U PEIICHHE 3a]ad,
obcyxaeHue crnocoboB pemieHus (moaroroska k OI'D no ¢puzuke).

Ontuka

Hcrtounuku ceera. [leficTBus cBeTa. 3aKOH MPSMOJIMHENHOTO PacCpOCTPAaHEHUS CBETA. 3aKOH
oTpaxkeHus cBeta. [loctpoeHne n300paxeHuil B INIOCKOM 3epKajie. 3aKOH IIPEJIOMIICHUS CBETA Ha
IUIOCKOM TPaHMIIEe JBYX OJHOPOJHBIX ITpo3padHbIX cpel. IIpenomuenue ceera B mpusme. JJucnepeus
cBeTa. fIBieHME MOJHOTO BHYTPEHHETO oTpaxenus. JInnsbl. Tonkue nnH3bL. [locTpoeHne
M300paXKeHU, co3aBacMblX TOHKUMU JIMH3aMHU. ['11a3 u 3peHue. OnTudeckue npuodoopsl.

JKcnepuMeHTAIbHbIE Pa00ThI U HCCIIEI0BATENIbCKHE PA0OTHI:
DKCrepuMeHTalbHas TPOBEpKa 3aKOHA OTPAKEHUSI CBETA.
N3mepenne noka3aresnst NpeioMIIEHUS BOJBL.

H3mepenne poKycHOT0 pacCTOSIHUS COOUpAroIIei TUH3BI.
Hcropus ucciienoBaHus CBETOBBIX SIBIECHUM.

Hcropudeckast peKOHCTpYKIHS Teseckomna [ anues.
M3rorosiienne xajaeiockora.

XapakTepucTHKA OCHOBHBIX BU/I0B JIeSITEJIbHOCTU: YTEHHUE U O0CYXJICHHE TEKCTa CTaTel
UHTEPHET-CAlTOB, 00CYKICHNE TIOKIIAJ0B U TIPE3EHTAIINi, COCTABICHUE U PEIICHHE 3a/1ad,
obcyxaeHune crnocoboB pemieHus (moaroroska k OI'D no ¢puzuke).

Du3uKa aTOMAa U AaTOMHOI0 A/Ipa

Crpoenue atoma. [lormnonienue u ucnyckanue csera aromaMu. Ontudeckue crekTpsl. OMbIThI
Pesepdopna. [Tnanerapuas mogens aroma. CTpoeHHe aTOMHOTO si/ipa. 3aps10BO€ U MacCOBOE YHUCIIA.
SnepHbie cuibl. DHEPrUs CBS3U aTOMHBIX s/iep. 3aKOH paJiMOaKTUBHOTO pacnaia. Anbda- u Oeta-
pacnazasl. IIpaBuna cmemenus. SnepHsle peakuuu. [lenenve u cuHTE3 saaep. SAaepHas dHepreTuka.
Hcrounvkny sHeprun ConHua v 3Be3/1. Perncrpanus sinepHbIX n3itydeHuil. BiausiHue painoakTUBHBIX
U3ITy4eHUI Ha )KUBbIe OpraHu3Msbl. Jlo3umerpus. DKonoruueckue mpoosieMsl sIEpHON IHEPTETUKH.

JKcNnepUMeHTAIbHbIe pad0ThI U MccileJ0BaTeIbCKHe PadoThI:
Hcropus nzydenus atoma.
Wzmepenune KIIJ[ conneunoit 6arapen.

HeBI/I,Z[I/IMBIe H3JTy4YCHUS B CIICKTPC HATPCTLIX TCII.



XapakTepucTHKA OCHOBHBIX BH/I0B J1eSITEJIbHOCTH: YTCHHUE U OOCYXJICHHE TEKCTa CTaTel
UHTEPHET-CATOB, 00CYKICHUE JIOKIIAIOB U MPE3CHTAIINN, COCTABJICHHE U PEIICHHE 3a/1a4,
obcyxaeHue crnocoboB pemnieHus (moaroroska k OI'D no ¢puzuke).



@opMbl OPpraHu3anuy 00pa3oBaTeJLHOIO Npolecca:
— IpymIoBas;
— WHIWBUyaTbHAS;
— ¢poHTaNIbHAS.
DopMbI KOHTPOJIS:
VYuaruiicss y4uTCsSl OIICHMBAaTh CeOsS W APYrHUX caM, 4TO MO3BOJSET Pa3BUBATh YMCHHS

CaMOaHaJIN3a M CIIOCOOCTBYET Pa3BUTUIO CAMOCTOSATENILHOCTH, KAK CBOMCTBY JIMUHOCTH y4aIeTOCs.
BbisiBieHHE TPOMEXYTOYHBIX M KOHEUHBIX DPE3YJbTaTOB Y4YaIIUXCsS MPOMCXOIUT Yepes3
NPAKTHYECKYIO JIETEIBHOCTD; 3a4eTHBIC paOOTHI:

e TeMaTHyecKas Moa0OpKa 3afad Pa3UYHOTO YPOBHS CIIOKHOCTH C TPEICTABICHHUEM pPa3HBIX
METOJIOB PEIICHUS B BHJIC TEKCTOBOI0 JOKYMEHTA, Mpe3eHTauuu, GJd-aHuMAIUH, BHI€0POJIHKA
i Web — crpanunubi (caiira)

® BHICTaBKa ITPOSKTOB, MPE3CHTAINH;

® JICMOHCTpAIHS 3KCIIEPUMEHTa, KAYSeCTBCHHOHN 3a/laud ¢ KaYeCTBCHHBIM (YCTHBIM WJIA B BHUJIC
NPWIOKEHUS, B TOM 4YHCJIE, NPE3CHTAMEH) ONMUCAaHWEeM IIpolecca Ha 3aHATHH, (ECTHBAIIC
IKCIEPUMEHTOB; (PU3UUCCKUE OJTMMITHAJIBI.



TeMaTHuyecKoe IJIAHUPOBAHUE

Ne Tema KoaudecTBo yacoB
n/n
1 BBenenne 2
2 Kunnemarnka 14
3 JIlmnamuka 12
4 HNmnyJibe. 3aKoH cCOXpaHeHUs] HMIYJIbCA 6
5 CraTuka 4
6 MexaHnuyeckne KoJ1e0aHus U BOJIHbI 6
7 DJIeKTPOMArHUTHBIE KOJICOAHNS U BOJHbI 4
8 Onruka 8
9 du3nka aToMa M1 aTOMHOT0 sI/Ipa 8
10 Pemenne sxcnepuMeHTadbHbIX 3a1anni O 2
11 HTorosoe 3ansiTue 2
BCEI'O 68
KajeHgapHo-TeMaTHUeCKOE IJIAHHPOBAHHE
Ne Tema 3aHaATHSA KoauuyectBo | Mecan Yucao
n/n 4acoB
BBenenue (2 yaca)
1.1 BBognoe 3anstue. Llenu u 3agaum Kypca. 1
TexHuka 0€30IMacHOCTH.
1.2 [ToBTOpEeHne 6a3oBOro Marepuaia, 1

HU3YUCHHOTI'O B 8 kmacce

Kunemaruka (14 yacos)

2.1

Cnoco0Obl MEXaHUYECKOTO IBUKEHUSA KaK 1
CIIO0CcOOBI OnrcaHus (YHKITMOHATBHBIX
3aBHUCUMOCTEN

2.2

[IpssMonHENHOE paBHOMEPHOE JIBH>KEHUE 110 1
m10ckocTi. CMOTps, U3 KaKOM TOUKH
Ha0JII0aTh.

2.3

OTHOCHUTENBLHOCTE ABMKeHUA. ClIoKeEHUE 2
JnB>KeHUU. [IpuHIIMTT HE3aBUCUMOCTH
IBUKCHUHU

2.4

W3yuenne IBMKEHUSI CBOOOTHO MaAI0IIETO 2
Tena. M3ydyenue 1BM>KEHUS Tela 1o
OKPY>KHOCTH

2.5

Kyna u xak noserena BUIIHEBask KOCTOYKA? 1
Pacuer TpaekTopun IBHKEHUS TEI U
MEepCOHAXKEN paccka3oB 0 MioHXay3eHe

2.6

HcTopuueckasi peKOHCTPYKITUS OIIBITOB 1
["awiiest o OnpeaeICHHIO YCKOPCHHUS
CBOOOIHOTO IMaJECHUSA

2.7

Onpenenenre CKOPOCTH PaBHOMEPHOTO U 2
PaBHOYCKOPEHHOTO JBMXKEHUS TIPU
MCIOJIb30BaHUU TpeHaxepa «Ooeropas




nopoxkay. [IpuHnumner padoTel mpuOOpOB
JUIsI U3BMEPEHUsL CKOPOCTEN U YCKOPEHUH

2.8 | IlpoektHas paboTa. 2
2.9 | Koncynpranus no npoekram 1
2.10 | 3amuTa npoeKTHHIX paboT 1
JAunnamuka (12 yacoB)
3.1 | Cuna Boyn, cuja yOeKICHUS WIH CHJIA — 1
¢dusnueckas BenuurnHa? BUbl CUII, CHITBI B
MIPUPOJIE U TEXHUKE.
3.2 | I3MepeHune Macchl Tela ¢ UCIOJIb30BaHUEM 1
BEKTOPHOI'O Pa3JI0KEHUSI CUIT
3.3 | JIBmkeHHUE Teia Mo JSHCTBHEM HECKOIbKUX 2
cuil. Pemmenne TUITOBBIX 3a1a4
MPAKTUYECKOTI0 XapaKTepa Ha 3aKOHbI
Herorona
3.4 | JIBm>KeHUe CUCTEMBbI CBSI3aHHBIX TeJ 2
3.5 | UcTtopus pa3BuTHS NpEeACTaBIECHUHN O 1
Bcenennoii. Conneunas cucrema. Jpmxenue
TJIAHET M X CITYTHUKOB
3.6 | OTkpriTHs Ha KOHUMKE niepa. [lepBbie 1
HCKYCCTBEHHBIC CITYTHUKH 3E€MITU
3.7 | IlpoektHas paboTa 2
3.8 | Koncynpranus mo mpoektam 1
3.9 | 3amuTa MPOEKTHBIX paboOT 1
NmnyJibce. 3aKoH coXpaHeHusi HMITYJIbca (6 4acoB)
4.1 | Ummynbe. 3aKOH COXpaHEHUS UMITYJIbCa. 2
Perrenre TUNOBBIX 3aa4 MPaAKTUYECKOTO
Xapakrepa
4.2 | PeakTHBHOE IBH)KEHHE B IPUPOJIE U TEXHUKE 2
4.3 | PaccnenoBanue JITII ¢ momoIpio 3akoHa 2
COXPaHEHUS UMITyIbCa
CrarTuka (4 yaca)
5.1 | OnpeneneHue NEHTPOB MACC PA3IUYHBIX TEJ 2
5.2 | IIpumMeHeHne IPOCTBIX MEXaHU3MOB B 2
CTPOUTETBCTBE: OT 3EMJITHKH JI0
HeOOCKpeOoB
Mexanuuyeckue KoJieOaHUs U BOJIHBI (6 yacoB)
6.1 | Buasl MasTHUKOB U UX KoneOaHUN. MasTHUK 2
®yko. KonebarenbHble cUCTEMBI B IPUPOJE U
TEXHUKE
6.2 | [IpoextHas pabora 2
6.3 | KoHcynpTanus no npoexkram 1
6.4 | 3amuTa IPOEKTOB 1
JJIeKTPOMAarHuTHbIE KoJle0aHus U BOJIHBI (4 yaca)
7.1 | OxcnepuMeHTalIbHAs IPOBEPKa CBOMCTB OM 2
BOJIH
7.2 | UccrnenoBaHue 31€KTPOMarHUTHOTO 2
n3nyyenuss CBY - neun
Onruka (8 yacon)
8.1 | HccnenoBaHne CBETOBBIX sIBJICHUN. Penienue 2

TUIIOB 3aa4 NPAKTUYICCKOT'O XapaKTCpa




8.2 | Co3manne MoIenn KaaeruaocKoIa 2
8.3 | DkcnepuMeHTaIbHAS MTPOBEPKA 3aKOHA 2
OTpakeHHUs cBeTa. M3mepeHnue mokasaress
TIPEIIOMIICHUS] BOJIBI
8.4 | Co3znaHue MozeNI IEPUCKOIIa 2
du3uka aToMa U aTOMHOTO sijpa (8 4acoB)
9.1 | Buasl paagunoakTUBHBIX U31y4yeHU. BiusHue 2
PaIMOAKTUBHBIX U3ITy4YECHUH HA KUBBIC
OpraHu3Mbl
9.2 | CnocoOsl 3a1UThl OT paAMOAKTHBHBIX 1
W3Ty4YCHUI
9.3 | Beruucnenne KI1J[ conneuynoii 6arapen 1
9.4 | IIpoektHas pabota 2
9.5 | KoHcynpTanus no npoekram 1
9.6 | 3ammTa MPOCKTOB 1
10 | PemeHne 3KCTIEPUMEHTATBHBIX 3 aHUI 2
ord
11 | UroroBoe 3ansiTue 2




IIpunoxenne 1
Kpurepun onieHKH 3KcIIepUMEHTATbHBIX PA00T MJIM ONBITA - HCCJICJOBAHNUS

Kpumepui

AKKypaTHOCTb 0(hopMIIeHHS (OTTMcaHue) PabOTHI

Hanuuue pucynka (cxembl) yCTaHOBKU ¢ 0003HAYEHHUEM U3MEPSIEMbIX BEJIMYMH

Hannuue npaBmiibHBIX U3MepeHuid (odpopMiieHne U3MEpeHU B Ta0IuIle, B BUIE TpaduKa)

Hamumne IMpaBUJIBHBIX BBIYMCIICHHI UIIM aHAIU3 H8,6JIIOIICHI/I91

Hannaue PAa3BCPHYTOr'0 BhIBOAA, OTPAKAIOUICTO CYIIHOCTD U3Yy4aCeMOI'0 ABJICHUSA C YKA3aHUEM
KOHKPCTHBIX PE3YyJIbTATOB

IIpunoxenne 2

Kputepun oneHk# 3a1MThI MPOEKTA

Kpumepuii

MaTepI/Ian AOCTYIICH U HAYYCH, HACHU PACKPBITHI. KadgecTBeHHOC M310KECHIE COACPpIKaHUA: Y€TKad,
IrpaMOTHas pe€ib, IIEPECKaA3 TCKCTa (I[OHYCKaeTCH 3a4YUTBIBAHUC I_[I/ITaT); HanOoJIee BayKHbBIC IIOHATHA,
3aKOHBI U (bOpMYHBI JAUKTYIOTCA IUIS 3allUCH.

HarnsgHoe npencrasieHne Marepuana (C UCIOJIb30BAHUEM CXEM, YEPTEKEN, PUCYHKOB,
HCTOJIb30BaHUE MPE3CHTALIUN )

Hcnonbs3oBanne MpakTHYECKUX MUHU-UCCIIEIOBAHUM (TTOKA3 OIBITA)

KadgecTBeHHEIE OTBETHI Ha BOIIPOCHI cnymaTeJIefI 10 TEMEC

Yetko chopMynupoBaHbl BIBOIbI




OBOPYJAOBAHME «Touxka Pocra»IJIS1 IIPOBEJAEHUA TABOPATOPHbIX,
MPAKTUYECKHX, TIPOEKTHBIX PABOT, IEMOHCTPAIIAM

ba3oBblil komiekT 000pynoBanus 1eHTpa «Touka pocta» 1o Gpusuke:

- JlaTurk aOCOJIFOTHOTO JIaBJICHUS,

- JlaTumk monoxxeHus (MarHUTHBIN);

Habop Ne 1

* Becnl aniekTpoHHbBIE YdeOHbBIE

* zmepuTenbHbIi muimHIap (00b6EM 250 mit)

* 2 MIACTUKOBBIX cTakaHa (00bEM 300 MIT KaXKIbIil)

» Tunamometp Ne 1 (mpenen usmepenus 1 H)

* Jlunamometp Ne 2 (npenen uzmepenus 5 H)

* I'py3 munmunapuaeckuii uz cramu: V = (25,0 £0,3) cm3, m = (195 £ 2) r, ¢ kproukom

* ['py3 nunuHIApUYecKHii U3 aTroMuHUEBOTrO crmaBa: V =(25,0+0,7)em3, m=(70£2)
* ['py3 mummHApUYECKUiA U3 cienranbHoro miactuka: V = (56,0 + 1,8) cM3, m= (66 +2)
* I'py3 mummHApuyeckuii u3 amomuHueBoro crasa: V= (34,0£0,7) cm3, m=(95£2)r
* [ToBapenHas cosib B KoHTeHepe u3 [IBX ¢ [Tanouka s nepeMeninBanusi, HUTh

HaGop Ne 2

* [lITatuB 1abopaToOpHBI € AeprKaTeieM

» Tunamometp Ne 1 (mpenen usmepenus 1 H)

» Tunamometp Ne 2 (mpenen usmepenus 5 H)

* 2 IpY>XHMHBI HA TUIAHIIETEe: KECTKOCTh NPy HUHbI Ne 1 (50 £ 2) H/Mm, sxéctkocth mpyxkunbl Ne 2 (10 +
2) H/m

* 3 rpy3a maccoit (100 + 2) r kaxabIi

* HaGop rpy3oB, o603HaueHHbIX Ne 4, Ne 5, Ne 6 1 3aKpenI€HHbIX Ha KPIOUKe
* JIuneiika mnactukoBas (amuaa 300 MMm)

* TpancnopTup MeTaTMYECKHI

* bpycok nepeBsiHHBIN Maccol (50 + 5) r ¢ KproUKOM U HUTBIO

» Hanpasmstrommas ¢ u3mepurenbHoi mkanoit Ha6op Ne 3



* [IITaTuB nabopaTopHsbIil ¢ MydTOH

* Poryar ¢ kperieHusiMu 715 TPy30B

* bI1OK HOIBUKHBIN

* bJI0K HENOABUKHBIN

* Huth (nnuna ve menee 1,2 m)

* 3 MUIMHAPUYECKHUX rpy3a u3 ctanu Maccor (100 £ 2) r kaxapiid

* JlunamomMeTp TuTaHIIeTHBIN (TIpenen u3mepenus S H)

* JIuneiika miactukoBas (amraa 300 MMm)

* TpancniopTup MeTaUIMYECKUI

Ha6op Ne 4

* DJIEKTPOHHBIN CEKYHOMEp C JaTYMKaMH (YKOMIUIEKTOBAH 3JIEMEHTaMH MMUTAHNSA)

* MarautoymnpasisieMble TepKOHOBBIC JATYUKU CEKYHIOMEPA (IaTYMKU C KPYTOBOW 30HOM
YYBCTBUTEIBLHOCTH)

* Mexanunueckas ckambs (1uiHa 700 Mm)

* Bpycok nepeBsiHHbIN: m = (50 + 2 1)

* [lItaTuB nabopaTopHbIil ¢ My TOH

* TpancniopTup MeTaUIMYECKUI

* Huto (anuna He menee 1,2 M)

* Jlenra mepnas (amunaa 1000 mm)

* 4 IMUIMHAPUYECKUX Tpy3a U3 ctanu maccoit (100 + 2) r xaxabrit

* 2 IpyXHHBI: )KECTKOCTB NPpYKUHBI No 1 (50 £ 2) H/Mm, sxéctrocTs npykunsl Ne 2 (20 +2) H/m
* I'py3 unnunapuyeckuii maccoit (100 £ 2) r ¢ KprouKkoM

* TpyOka antomMuH1EeBast

KoMmiekT comyTCTBYIOIINX JIEMEHTOB JIJIsl 3KCIIEPUMEHTOB 110 MOJIEKYJISIpHOU (pu3mke
* Kanopumerp

* Tepmometp

* Bechl 371€KTpOHHbBIE

* 3amepuTenbHbIN MIIMHIP (MEH3YpKa) ¢ moacTakaHHuKOM u3 [IBX (00bEm 250 mit)



* ['py3 MWIMHAPHUYECKUN U3 ATFOMUHUEBOTO CIJIaBa Maccoil (68 £ 2) T ¢ KpIoUKOM
* ['py3 mwmmHApHUYECKHiA U3 ctanu Maccol (189 + 2) r ¢ kproukom

KoMmiekT comyTCTBYIOIINX 3JIEMEHTOB ISl SKCIIEPUMEHTOB I10 3JIEKTPOJUHAMUKE
* MlcTOYHUK MUTaHUS TOCTOSIHHOTO U TIEPEMEHHOT0 TOKa JTH00 OaTapeiHbIi 010K

* BonpT™meTp AByxnpenenbHbli: npenen usmepenus 3 B, nena nenenns mkanst C = 0,1 B; npenen
u3mepenus 6 B, nena nenenus mxkansl C =0,2 B

* AMriepMeTp ABYXIpEAEbHbIN: Ipeaen u3mepenus 3 A, uena aenenus mkainsl C = 0,1 A; npenen
u3mepenus 0,6 A, nena nenenust mkansl C = 0,02 A

* Pesuctop R1 conpotusnenuem (4,7 = 0,5) Om

* Pesuctop R2 conpotusnenuem (5,7 = 0,6) Om

* Pesuctop R3 conpotusienuem (8,2 + 0,8) Om

* HaGop u3 3 npoBOJIOYHBIX PE3UCTOPOB

* DJIeMEHT 3JIeKTpuuecKoi 1enu (peocrar) conpoTtuBieHueM 10 Om

* Kunrou 11 pa3MbIKaHUS ¥ 3aMBIKAHUSI SJICKTPUYECKOM 11eTn

» Kommuiekt npoBo/ioB

* JJamnouka HanpsbkeHueM 4,8 B

KommutekT comyTCTBYIONUX AIIEMEHTOB ISl SKCIIEPUMEHTOB TI0 OTITHKE

* ICTOYHUK NMUTaHKUS TTOCTOSIHHOT'O TOKA, BBIIPSIMUTENH C BXOJHBIM HamnpsokeHueM 36+42 B win
Oarapeitnbiii 6510k 1,5+7,5 B ¢ BO3MOXHOCTBIO PETYIMPOBKU BBIXOJAHOTO HANPSKEHUS

» Cobuparomas aun3a 1: pokycnoe paccrostaue F1 = (100 = 10) mm

» Cobuparomas aun3a 2: hokycHoe paccrostaue F2 = (50 + 5) MM

* PaccenBaromas mmun3a 3 (GpokycHoe paccrosinue F3 = —(75 £ 5) mm

* JIuneiika mactukosas (amuHa 300 Mm)

* DKpaH CTaJbHOU

* Hampasnsiroriast ¢ usmMepuTenbHoO# mkanoi (mumaa 730 M)

* Kommext npoBosoB

* Kirou ABYyXIO3UIIMOHHBIN J7Is1 pa3MbIKaHUS ¥ 3aMbIKaHUSI 3JICKTPUUECKOM 11enn
* OcBeTUTENb C UICTOYHUKOM CBETa HanmpsixeHuem 3,5 B

* [IleneBas guadparma



* Cnaiin «Mogens mpeaMera» B peurtepe
* [Tonyunnuaap

* [Inanmier Ha MIIOTHOM JucTe A4 ¢ KPYTrOBBIM TPAHCIIOPTUPOM



