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IMosicuuTeILHAS 3aNIMCKA

Llesab nporpamMmel: GOPMHUPOBAHNE YCTOWYMBBIX 3HAHUN 1O KypCY (DU3HKH, HEOOXOAUMBIX IS
IIPUMEHEHUS B NPAKTUYECKOW IEATEIBHOCTH, MOCTAHOBKHU OIBITOB, PEIICHUS 3a1ad, I U3y4EHUs
CMEXHBIX TUCIHILINH, JJIS IPOJODKEHUS 00pa30BaHMUA.

3agayu nporpamMmmsl:

® UCHOJb30BaHWE HMH(OPMAIIMOHHBIX TEXHOJIOTHH JUIs pemieHus 3amad  (ToucKa
HEo0XxoauMol HH(pOpMaLnu, 0pOopMIICHHUS PE3yabTaTOB paboTHI);

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

e (dopMupoBaHHE y ydalmuxcs yMEHHH HaOJII0JaTh NMPHUPOJIHBIC SIBICHUS U BBITOIHSTH
OMBITHI, J1abopaTtopHble  pabOTBI M  OKCIEPUMEHTAJbHBIE  HCCIEAOBAaHUS  C
UCIIOJIb30BAHUEM H3MEPHUTEIbHBIX HMPUOOPOB, IHUPOKO NMPUMEHSAEMBIX B NPAKTHUECKON
YKU3HU;

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

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

[Tporpamma «OkcrepuMeHTadbHas (PU3MKAa» OCHOBAHA HA AaKTHBHOW JICATEIHLHOCTH JCTCH,
HAIPaBJICHHOM Ha 3apOXJCHHUE, HAKOIUICHWM, OCMBICICHHME M HEKOTOPYI0 CHUCTEMaTH3aLUI0
¢uznueckoit nHGopmanuu.

JlaHHas mporpamMMa neJaroruyecku Iesjecoo0pa3Ha, T.K. OHa 00ecleuuBaeT pa3HOCTOPOHHEE
u3ydeHne (PU3MKH, MO3BOJSET MCIOJIB30BaTh B MHIMBHIYaJHbHOM IO3HABATEIHHOM ONBITE peOCHKA
pas3JInYHbIE COCTABIAIOLIME €ro CIOCOOHOCTEH; OOJbIllOe BHUMaHUE yienseTcs (OpMHUPOBAHUIO
HaBBIKOB BBIMTOJHEHHSI TBOPUYECKUX M IKCHEPUMEHTAIBHBIX PadOT, PEHICHUIO YIiyOIeHHBIX 33134 110
¢u3uke, yTo CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYArOIMXCA MPAKTUYECKUX M HCCIIEA0BATEIbCKUX
HAaBBIKOB.

IIporpaMmma BHeypoO4YHOIl JesiTeIbHOCTH «JKCIHepUMeHTalbHasA ¢u3uka» 1jas 9 Kiaacca
COCTABJICHA HA OCHOBE NPOIrpaMMm:
1. ITpumepHOI OCHOBHOI 00pa30oBaTEIHLHOM MPOrpPaMMbl OCHOBHOTO O0IIETO 00pa3oBaHMs
2. ABropckoit mporpammsl 1o ¢usuke A.B. IlepbiukuHa Bxoasdmied B cOOpHMK paboumx
nporpamMM «lIporpammel  00mieoOpa3zoBaTeNnbHbIX yupexaeHui: ®Pusuka, 7-9 kiaccay,
coctaButenb: E.H. Tuxonosa «IIporpammsl o0mieoOpa3oBaTenbHbIX yupexaeHuil: dusnka ,
7-9 xnaccax.- M. Jlpoda, 2015.



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

Peasm3anus mnporpaMMsl crioco0CTBYeT JOCTHKEHHIO CJIEAYIOIIHNX Pe3yJbTaTOB:

JInyHocTHBIE:

B cdepe TMYHOCTHBIX YHUBEPCAIBHBIX YIEOHBIX ICHCTBUN yJalXCs:

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

HOBOM 3aJa4HU;

* OpUEHTALlMs Ha TIOHUMaHKE [IPUYMH yclleXa BO BHEYUE€OHOH 1€ATEIbHOCTH, B TOM YHCJIE Ha
caMOaHaJIM3 ¥ CAaMOKOHTPOJIb Pe3yJIbTaTa, Ha aHAJIN3 COOTBETCTBUS PE3yJIbTaTOB TPEOOBAHUIM
KOHKPETHOH 3a7a4u;

* CIIOCOOHOCTH K CAaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCICITHOCTH BHEYUYEOHOH eI TETbHOCTH;
OO0yyammiics MOJy4dT BO3MOKHOCTD JIJIs1 (POPMUPOBAHUSA:

* BHYTPEHHEN MTO3UIMH LIKOJIbHUKA Ha YPOBHE MOJIOKUTEIBHOIO OTHOIIEHUS K LIKOJIE,

IOHUMAaHMs HEOOXOAMMOCTH YUEHUS, BBIPAXKEHHOTO B ITPe00JIalaHuy yueOHO-TI03HaBaTEIIbHBIX
MOTHBOB U PEIANOYTEHUH COIMATBHOTO CIT0C00a OLIEHKN 3HAHMIA;

* BEIPQXKEHHOM yCTOMYMBON yuyeOHO-1103HABATEIbHON MOTHBALIUY YUEHUS;

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

B cepe perysiTHBHBIX YHUBEpPCAIbHBIX YUeOHBIX 1eiiCTBUI yYalMxcs:

* IUIAHUPOBATh CBOM [JEHCTBUSA B COOTBETCTBMM C IIOCTABICHHOW 3aJauell U YCIOBUSIMHU €€
peanu3alyu, B TOM YUCII€ BO BHYTPEHHEM IUIAHE;

* YUUTBIBAaTh YCTAHOBJIEHHBIE MIPABUJIA B INIAHUPOBAHUU M KOHTPOJIE CIIOCO0A PELICHNUS;

* OCYILLIECTBIISITh UTOTOBBIM U MOIIArOBBIN KOHTPOJIb IO PE3YJIBTATY;

* OLICHUBATh IPABUJIbHOCTD BBINIOJIHEHMSI IEHCTBUS HA YPOBHE aJ€KBaTHOM PETPOCIIEKTUBHOU

OLIGHKH COOTBETCTBUS PE3yIbTATOB TPEOOBAHUAM JAHHOM 33J]au M 33]Ja4HON 001aCTH;

* aJICKBaTHO BOCIPHUHHMMATB IPEIJIOKEHUS U OLICHKY YYMTEJCH, TOBAapUILEH, POOUTENIEH U IPYTHX
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
HE00XO0UMble KOPPEKTHBHI B UCIIOJIHEHHE KaK 10 XOY €ro peain3aliy, Tak U B KOHIE 1eHCTBUS.

B cepe nozHaBaTeIbHBIX YHHBEPCAJBHBIX Y4eOHBIX JCHCTBHI YYAIIHUXCH:

* OCYIIECTBISATh IMOUCK HEOOXOAMMON HHGOpManuu [Uisl BBINOJIHEHHUS BHEYYEOHBIX 3aJaHUi C
UCNOJIb30BaHUEM Yy4eOHOW JuTepaTypbl M B OTKPHITOM HH(OPMAI[MOHHOM IPOCTPAHCTBE,
SHUUKJIONEINH, CIIPAaBOYHUKOB (BKJIIOUAsl AJIEKTPOHHBIE, IIU(PPOBBIE), KOHTPOIUPYEMOM IPOCTPAHCTBE
HHurepHera;

* OCYILIECTBJIATH 3amuch ((puKcanuio) BbIOOpOYHON MHGPOpManuu o0 OKpYyXKarolleM MHUpEe U O cebe
CcaMOM, B TOM YHCJIE C TOMOIIBI0 HHCTpyMeHTOB MKT;

* CTPOUTH COOOIIIEHNUS, IPOEKTHI B YCTHON M MUCbMEHHOH QopMme;

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

* YCTaHABJIMBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U B M3y4aeMOM KpPYyTe SBJICHUMH;

* CTPOMTD pacCykKAeHUs B (OopMe CBS3H MPOCTHIX CYXIEHUH 00 00BEKTE, €0 CTPOSHUH,

CBOMCTBAXx 1 CBA3aX;

OOyuarommiicst MOJIYYUT BO3MOKHOCTh HAYYHTHCS:

* OCYUIECTBJIATh PACIIMPEHHBIN MOUCK MHPOPMAIMHU C UCIIOJIB30BaHUEM PECYpPCOB OUOIMOTEK U CEeTH
HurepHer;

* 3aMKUCHIBAaTh, PUKCUPOBATH HH(OPMALINIO 00 OKPYKAIOIINUX SBICHHUSIX C TOMOILBIO

uHctpymentoB UKT;



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

* OCYHICCTBJISITH BbIOOp HamOojee 3(h(EKTUBHBIX CIOCOOOB pelIeHUs 3aJad B 3aBUCHMOCTH 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 KOMMYHHKATHBHBIX YHHBEPCAJBHBIX YUeOHBIX AelicTBUI 00yUAIOIMXCSI:

* aJICKBaTHO HCIIOJIb30BaTh KOMMYHUKAaTUBHBIE, IPEXK/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
COBIAJAIONIUX C €ro COOCTBEHHOH, W OPHEHTUPOBATHCA HA IO3UIHUIO MapTHEpa B OOIICHUU H
B3aMMOJICHCTBUH;

* YYUTHIBATh Pa3HBIC MHCHHS U CTPEMHUTHCS K KOOPIUHAIIMH PA3IMYHBIX TO3UIIUN 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:

* YYUTHIBATh M KOOPAMHUPOBATH B COTPYIHUYECTBE OTIMYHBIE OT COOCTBEHHON MO3WIMU IPYTHUX
JIIOJIE;

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

* IOHUMATh OTHOCUTEIBHOCTh MHEHHH U MOJIXOJI0B K PEIICHHUIO MPOOIEMBIL;

* ApryMEHTHPOBATh CBOIO MO3ULIMIO U KOOPJUHUPOBATH €€ C MO3ULUSMU TApTHEPOB B

COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM AESITEIbHOCTH;

* 33/1aBaTh BOIIPOCHI, HEOOXOIUMBIE JJI1 OpraHU3a[Mi COOCTBEHHOM AEATEIbHOCTU U

COTPYIHUYECTBA C TAPTHEPOM;

* OCYILIECTBIISITh B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO

B3aMMOIIOMOIIIb.

IIpeamerHbIe:

OpPUEHTUPOBATHLCS B ABJICHUIX U 00BEKTaX OKPYXKAIOIIET0 MUPa, 3HaTh IPAHUIIBI UX IPUMEHUMOCTH;
HOHUMATb ONpeIeieHNs PU3NUECKUX BETMUUH U IOMHUTb ONpeaesstomue GopMyIsl;

NOHUMAaTh, KaKUM (PU3MYECKUM TNPUHIMUIIAM U 3aKOHAM MOJUYMHSIOTCA T€ WJIM HHbIE OOBEKTHI U
ABJICHUS IIPUPOJBIL;

3HaHME MOJIEJIH MTOMCKa PELIeHUH IS 3a4a4 10 (PU3HKE;

IpUMeyaTh MOJIENIN SIBJIEHUI U 00BEKTOB OKPYKAIOILIEro MUPA;

AQHAJIM3UPOBATh YCIOBUE 3a/1a4U;

nepeopmMyIrpoBaTh U MOJEINPOBATh, 3aMEHATh UCXOAHYIO 3aJauy APYTroii;

COCTABJIATH IUIAH PELICHUS;

BBIJIBUTATh U MPOBEPATH MIPEAJIaracMbl€ IS PELLIEHUS TUIIOTE3bI;

BIIaJICTh OCHOBHBIMU YMCTBEHHBIMU OIEPALMAMU, COCTABIIAIOIIMMU IIOUCK PELICHUS 3a0a4H.
BIIQJICTh HABBIKAMH IIOJATOTOBKU U IIPOBEIACHUS DKCIIEPUMEHTA;

BIIQJICTh HABBIKAMHU IIPOEKTHOM AESATEIBHOCTH.



Conep:xanue
Kunematruka

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

JKcnepuMeHTaIbHbIE padoThI:
N3ydenne nuxkeHMsI CBOOOIHO Magaronero Tena. M3yueHune IBIKEHUS 10 OKPYKHOCTH.
I[IpumepHbIe TeMbI MPOEKTHBIX H U CCJIEI0BATEIBCKUX PadoT:

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

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

[IpuHnuns! paboThl NPUOOPOB ISl U3MEPEHUS CKOPOCTEN U yckopeHuil. [Ipumenenune cBo601HOTO
NaJCHUS JUIsl U3MEPEHUS PEaKIIMU YeJIOBEKa.

Pacuer TpaekTopuu ABMKEHUS IEpcoOHaXKel paccka3zoB P.Pacma.

XapakTepucTHKa OCHOBHBIX BH/IOB JIeSITeIbHOCTH: YTCHHE U OOCYKICHUE TEKCTA CTaTeH
UHTEPHET-CAlTOB, 00CYKICHUE JIOKJIAJIOB U MPE3CHTAIINMN, COCTABJICHUE U PEILICHHE 3a]1ad,
oOcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

JnHamuka

WNuepuuanbublie cuctemsl oTcuera. Cuina. 3akonsl HetoToHa. /[BUkeHMe Tena noJ1 AeicTBUEM
HECKOJIBKUX CHUIJI. I[BI/DKGHI/IG CHUCTEMBI CBA3aHHBIX TCJI. MaTepHaﬂBHOﬁ TOYKH 110 OKPYKHOCTH. Kimaccer
cui1. 3aKOH BCEMHUPHOIO TATOTeHUs. J[BrkeHue mianer. MckyccTBeHHble criyTHUKUA. ColTHeuHas
cucreMa. Mcropust pa3Butus npeactasieHuit o Becenennoii. Ctpoenue u 3Bosorus BeenenHoii.

JKCNEePpUMEHTATIbHbIC Pa0OTHI H HCCJIe10BaTeIbCKHe PadOThI:

W3mepenue macchl Tena ¢ UCI0JIb30BaHUEM BEKTOPHOTO PA3JIoKEeHUsI CUJIbL. V3yueHne kuHeMaTHKy U
JUHAMHUKU PaBHOYCKOPEHHOTO JBMKEHMS (Ha IpUMepe MalluHbl ATBY1a).

H3ydeHue TpeHus CKOIbXKEHHUS.

Hcropudeckast peKOHCTpyKIHs onbITOB KysoHa 1 AMOHTOHA IO ONIPEICIICHUIO BETMYUHBI CUITBI
TPEHHS CKOJIbKECHHUSI.

IIepBble HCKYCCTBEHHBIE CIYTHUKN 3EMIIH.
Kak oTnnuaroTcess MEXaHHYECKUE MPOIECCHl Ha 3eMIIe OT MEXaHMYECKHX IIPOLIECCOB B KOcMoce?

3aHMMATENbHEIC OIBITHI



XapakTepucTHKA OCHOBHBIX BH/I0B J1eSITEJIbHOCTH : YTCHHUE U OOCYXICHHE TEKCTa CTaTel
UHTEPHET-CAlTOB, 00CYKACHUE IOKIIAIOB U MIPE3EHTAIINI, COCTABJICHUE U PEIICHHE 3a/ad,
obcyxaeHue crnocoboB pemnieHus (moaroroska k OI'D no ¢puzuke).

HNMmnybce. 3aK0H cOXpaHeHHs HMITYJIbCa

Nmnynbe. 3Menenne ummynbca MaTepuanbHOM Touku. CucTeMa Tel. 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 OOCYXKJICHHE TEKCTa CTaTeH
UHTEPHET-CANTOB, 00CYKICHUE JIOKJIAJIOB U MPE3EHTAIINH, COCTABJICHUE U PEIICHHE 3a]ad,
obcyxaeHue crnocoboB pemieHus (moaroroska k OI'D no ¢puzuke).

CrarTuka.

PaBHoBecue Tesra. MOMEHT Cuiibl. Y CII0BHS paBHOBECHS TBEpAOIo Tena. [IpocTeie MeXaHU3MBI.
JKCIepUMEHTAJIbHbIe padOThHI M HCCiIel0BaTeIbCKHe PadoThI:

OnpezneneHue HEHTPOB Macc Pa3InYHbIX Tell (TpH crocoda).

[TpuMeHeHne NPOCThIX MEXaHU3MOB B CTPOUTENILCTBE: OT 3eMJITHKH J10 HeOocKpeoa.
HccnenoBanue KOHCTPYKLIMU BEJIOCUIIEAA.

XapaKkTepucTHKA OCHOBHBIX BH/IOB JeITeJIbHOCTH: UTCHHE U OOCYXKICHHE TEKCTa CTaTeH
UHTEPHET-CalTOB, 00CYKACHNE TOKIIAJ0B U MPE3EHTALINI, COCTABICHUE U PEIICHHE 3a/ad,
o0cyxeHue crmoco0oB pemienus (moaroroska k OI'D no ¢usuke).

Mexanuuyeckne KoJ1e0aHUS U BOJIHbI

Mexanunueckue konedanus. [IpeoOpa3zoBanue sHEPruM MPU MEXAHNYECKUX KOJIEOaHHSIX.
MaremaTnueckuil U IpyKMHHBIN MasiTHUKH. CBOOO/IHbIE, 3aTyXal0IKE U BBIHYK/IEHHbIE KOJIeOaHusl.
Pe3onanc. Mexannueckue BOJIHBI. [[MHA U CKOPOCTH BOJHBI. 3BYK.

JKCNEePHUMEHTAJbHbIC Pa00THI U HCCJIe10BaTeIbCKHe Pa0d0ThI:
N3yuenne konebaHU HUTSHOTO U MPY>KUHHOT'O MasiTHUKOB.
CtpyHHBIE MY3bIKaIbHBIE HHCTPYMEHTHI.

KonebarenbHble cCTEMBI B IPUPOJIE U TEXHUKE.

XapakTepucTHKA OCHOBHBIX BU/I0B JIeSITEJIbHOCTU: YTEHHUE U O0CYXICHHUE TEKCTa CTaTen
UHTEPHET-CATOB, 00CYKICHNE TIOKIIAI0B U TIPE3EHTAIINI, COCTABJICHNE U PEIICHHE 3a/ad,
obcyxaeHue crnocoboB pemieHus (moaroroska k OI'D no ¢puzuke).

DJIeKTPOMArHUTHbIE KOJIe0OAHUS U BOJHBI

[TepemennsblIit anexkTpuueckuii Tok. KonedarenbHblit KOHTYp. BeiHyX1eHHBIE U cBOOOAHBIE DM
Kosie0aHusi. M BOJIHBI U X CBOMCTBA.

JKcnepUMeHTAIbHbIe Pad0ThI U McCileJ0BaTeIbCKHe PadoThI:



[TpyHIMIIBI pagUOCBA3H U TEIECBUACHNUA.

Bnusinue OM u3ny4yeHuil Ha KUBbIE OpraHU3MBI.

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

HcTopuueckast 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 crnocoOoB pemeHus (moaroroska k OI'D mo duzuke).

Ontuka

Ucrounuku cBeta. JleiicTBHs cBeTa. 3aKOH MPSAMOJIMHEMHOr0 paCIpOCTPAHEHHUS CBETA. 3aKOH
oTpaxkeHus cserta. [locTpoenne n300paxeHuit B IIIOCKOM 3€pKaje. 3aKOH MPEIOMIICHUS CBETa Ha
IJIOCKOM rpaHule ABYX OJHOPOJIHBIX Mpo3payHbIX cpel. [Ipenomnenue cera B npusme. ucnepcus
cBeTa. fIBiIeHME OJHOTO BHYTPEHHETO oTpaxeHnus. JIunsbel. Tonkue nuH3bL. [locTpoeHne
M300paKeHH, CO3/1aBaeMbIX TOHKUMHU JTuH3aMHu. ['1a3 u 3penue. Ontudyeckue mpudopsI.

JKcnepuMeHTAIbHbIE Pa00ThI U HCCIIEI0BATENIbCKHE PA0OTHI:
DKCrepuMeHTalbHas TPOBEpKa 3aKOHA OTPAKEHUSI CBETA.
N3mepenne moka3aresst IpeIoOMICHUS BOIBI.

H3mepenne poKycHOro pacCTOsIHUS cOOUparoiei TUH3bI.
Hcropust vicciieoBaHUs CBETOBBIX SBJICHUM.

Hcropuueckast peKOHCTpYKIHS Teseckomna [anues.
M3rorosiieHne kajaeiockorIa.

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

Du3uKa aTOMa U AaTOMHOI0 AApa

Crtpoenue atoma. [lornomnienue u ucnyckanue ceera aromaMu. Ontudeckue CrekTpbl. ONbITH
Pesepdopna. [Tnanerapuas mogens aroma. CTpoeHHe aTOMHOTO si/ipa. 3aps10BO€ U MacCOBOE YHUCIIA.
SAnepHble cuibl. DHEPrUs CBS3U aTOMHBIX sJiep. 3aKOH paJiMOaKTUBHOTO pacnaia. Anbga- u Oeta-
pacnianel. [IpaBuna cmemenus. Snepusle peakuuu. Jlenenue u cuHTes aaep. SnepHas sHepreTuka.
Wcrounuku snepruu ConHua u 3Be3/1. Perucrpanus saepHbIX n3ydyeHuil. BinusHue paanoakTHBHBIX
U3ITyYEHHUH Ha )KUBbIe OpraHu3Msbl. Jlo3umerpus. DKonoruueckue npoosieMsl s1IepHON IHEPTETUKH.

JKcnepUMeHTAJIbHbIe Pad0ThI U MccileJ0BaTeIbCKHe PadoThI:
Hcropus nzydenus atoma.
Wzmepenune KIIJ] conneuynoit 6atapeu.

Hepuaumeie H3JTYUYCHUS B CIICKTPC HATPCTLIX TCII.



XapakTepucTHKA OCHOBHBIX BH/I0B J1eSITEJIbHOCTH: YTCHHUE U OOCYXJICHHE TEKCTa CTaTel
UHTEPHET-CANTOB, 00CY)KIACHUE TOKIIAIOB U MPE3EHTAIINI, COCTABJICHUE U PEIICHHE 3a/ad,
obcyxaeHue crnocoboB pemnieHus (moaroroska k OI'D no ¢puzuke).



@opMbl OPpraHu3anuy 00pa3oBaTeJLHOIO Npolecca:
— IpymIoBas;
— WHIWBUyaTbHAS;
— ¢poHTaNIbHAS.
DopMbI KOHTPOJIS:
VYuamuiicss y4uTCS OIICHMBAaTh CeOS W APYrUX caM, YTO MO3BOJSET Pa3BUBATH YMCHHS

CaMOaHaJIN3a U CIIOCOOCTBYET Pa3BUTUIO CAMOCTOSTENIBHOCTH, KaK CBOMCTBY JIMUHOCTH y4aIleToCs!.
BbisiBieHHE TPOMEXYTOYHBIX M KOHEUHBIX DPE3YJbTaTOB Y4YaIIUXCsS MPOMCXOIUT Yepes3
NPAKTHYECKYIO JIETEIBHOCTD; 3a4eTHBIC paOOTHI:

e TeMaTU4ecKasl TOJ00pKa 3a/ad Pa3IMYHOr0 YPOBHS CIOKHOCTH C TPEACTABICHUEM pPa3HBIX
METOJIOB PEIICHUS B BHJIC TEKCTOBOI0 JOKYMEHTA, Mpe3eHTauuu, GJdi-aHuMAaIUH, BHI€0POJIHKA
i Web — crpanunubl (caiira)

® BEICTaBKa ITPOEKTOB, MPE3CHTAINH;

® JICMOHCTpAIHS 3KCIIEPUMEHTA, KAYSeCTBCHHON 3a/1ayll C Ka4YeCTBCHHBIM (YCTHBIM WJIH B BHIE
NPWIOKEHUS, B TOM 4YHCJIE, NPE3CHTAIHMEH) ONMUCAaHWEeM mpolecca Ha 3aHATHH, (QECTHBAIC
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 DJIeKTPOMArHUTHbBIE K0JIeOAHNSI U BOJHbBI 4
8 Ontuka 8
9 Pu3uka aToMa ¥ AaTOMHOIO0 siApa 8
10 Pemenne sxcnepuMeHTadbHbIX 3a1anni O 2
11 HTorosoe 3ansiTue 2
BCEI'O 68
KaJjleHIapHO-TeMaTHYeCKO0e IIAHNPOBAHKE
Ne Tema 3aHaATHSA KoauuyectBo | Mecan Yuciao
n/n 4acoB
BBenenue (2 yaca)
11 BBonnoe 3anstue. Llenn u 3axaum xypcea. 1
TexHuka 0€30MaCHOCTH.
1.2 [ToBTOpenue 6a30BoOro Marepuaia, 1

HU3YUCHHOI'O B 8 xnacce

Kunemaruka (14 yacos)

2.1

Cnoco0Obl MEXaHUYECKOTO IBUKEHUS KaK 1
CIIO0CcOOBI OnrcaHus (YHKITMOHATBHBIX
3aBHUCUMOCTEN

2.2

[IpssMonMHENHOE paBHOMEPHOE IBMKEHUE 110 1
m10ckocTH. CMOTps, U3 KaKOM TOUKH
HaOJII0aTh.

2.3

OTHOCHUTENBLHOCTE ABMKeHHUA. CloKeHne 2
IBH>KeHUU. [[pUHIIMI HE3aBUCUMOCTH
JIBUKCHUH

2.4

W3yuenue NBMKEHUS] CBOOOIHO MaJAI0IIEr0 2
Tena. M3ydyenue 1BM>KEHUS Tella 1o
OKPY>KHOCTH

2.5

Kyna u xak nmoserena BUITHEBas KOCTOYKA? 1
Pacuer TpaekTopun IBHKEHUS TEI U
MEepCOHAXKEN paccka3oB 0 MioHxay3eHe

2.6

HcTopuueckasi peKOHCTPYKITUS OITBITOB 1
[anwest o onpeaeIeHHI0 YCKOPCHHUS
CBOOOIHOTO ITaJCHUSA

2.7

Onpenenenre CKOPOCTH PaBHOMEPHOTO U 2
PaBHOYCKOPEHHOT'O IBMKEHUS IIPU
MCII0JIb30BaHUU TpeHaxepa «Ooeropas




nopoxkay. [IpuHnumner padoTel mpuOOpOB
JUIsL U3BMEPEHUsL CKOPOCTEN U YCKOPEHUM

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 | JIBmkeHUE Teia Mo JSHCTBHEM HECKOIBKUX 2
cuil. Pemmenne TUIIOBBIX 3a1a4
MPAKTUYECKOr0 XapaKTepa Ha 3aKOHbI
Herorona
3.4 | JIBm>KeHUe CUCTEMBbI CBSI3aHHBIX TeJ 2
3.5 | UcTtopus pa3BuTHS NpEeACTaBIECHUHN O 1
Bcenennoii. Conneunast cucrema. /[Buxenue
TUTAHET U UX CITyTHUKOB
3.6 | OTkpeITHs Ha KOHUMKE Tiepa. [IlepBbie 1
HCKYCCTBEHHBIC CITYTHUKH 3E€MITU
3.7 | IlpoektHas paboTa 2
3.8 | Koncynpranus mo mpoekram 1
3.9 | 3amuTa MPOEKTHBIX paboOT 1
NmnyJibc. 3aK0H coXpaHeHHUsi HMITYJIbca (6 4acoB)
4.1 | Umnynbce. 3aKOH COXpaHEHUS UMITYJIbCA. 2
Pemennie TUMIOBBIX 33714 IPAKTHUECKOTO
Xapakrepa
4.2 | PeakTuBHOE ABM)KEHUE B IPUPOJIC 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 | IIpuMeHeHne IPOCTBIX MEXaHU3MOB B 2
CTPOMUTENLCTBE: OT 3EMJISIHKH 10
HeOOCKpeOoB
Mexannuyeckue Koj1e0aHusi M BOJHBI (6 4acoB)
6.1 | Buasl MasTHUKOB U UX KoneOaHuN. MasTHUK 2
®dyko. KonebarenbHble cuCTEMBI B IPUPOJE U
TEXHHUKE
6.2 | [IpoextHas pabora 2
6.3 | KoHcynpTanus no npoekram 1
6.4 | 3amuTa IPOEKTOB 1
JJIeKTPOMAarHuTHbIE KoJieDaHus U BOJIHBI (4 yaca)
7.1 | OxcniepuMeHTalIbHAs IPOBEPKA CBOMCTB OM 2
BOJIH
7.2 | UccrnenoBaHue 31€KTPOMarHUTHOTO 2
m3nyderuns CBY - neun
Onruka (8 yaco)
8.1 | UccnenoBanue CBETOBHIX sIBJICHUH. Perenne 2

TUIIOB 3aa4 HNPAKTUYICCKOT'O XapaKTepa




8.2 | Co3manne MoIenn KaaeruaocKoIa 2
8.3 | OkcnepuMeHTalIbHAs TPOBEPKA 3aKOHA 2
OTpakeHHUs cBeTa. M3mepeHnue mokasaress
MIPEJIOMJIICHU S BOJIBI
8.4 | Co3znaHue MozeNI IEPUCKOIIa 2
du3nka aToMa M aTOMHOT0 s1/1pa (8 yacoB)
9.1 | Buasl paagunoakTUBHBIX U31y4yeHU. BiusHue 2
PaINOAKTUBHBIX U3JTy4YEHUN HA KUBbBIC
OpraHu3Mbl
9.2 | CnocoOsl 3a1UThl OT paAMOAKTHBHBIX 1
W3Ty4YCHUI
9.3 | Beruucnenne KI1J[ conneuynoii 6arapen 1
9.4 | IIpoektHas pabota 2
9.5 | Koncynpranus no npoekram 1
9.6 | 3amuTa MPOCKTOB 1
10 | Pemienne 3KCepUMEHTATbHBIX 3aJaHUIH 2
ord
11 | UroroBoe 3ansiTue 2




IIpunoxenne 1
Kpurepun onieHKH 3KcIIepUMEHTATbHBIX PA00T MJIM ONBITA - HCCJICJOBAHNUS

Kpumepuii

AKKypaTHOCTb 0(hopMIIeHHS (OTTMcaHue) PabOTHI

Hanuuue pucynka (cxembl) yCTaHOBKU ¢ 0003HAUEHHUEM U3MEPSEMBIX BEJIMYUH

Hannuue npaBmiibHBIX U3MepeHuid (opopMileHne U3MEPEeHU B TaOuIle, B BUE TpaduKa)

Hamuumne IMpaBUJIbHBIX BBIYMCIICHUI UIIM aHAIU3 Ha6HIOIIeHI/ISI

Hannaue PAa3BCPHYTOr'0 BBIBOAA, OTPAKAIOMICTO CYIIHOCTh U3Y4YaC€MOTI'O SIBJICHUA C YKa3aHUCM
KOHKPCTHBIX PE3YyJIbTATOB

IIpunoxenne 2

Kputepun oneHkH 3a1{UTHI IPOEKTA

Kpumepui

Marepuan 10CTyNIEH U HAy4Y€H, UJIEH PACKPBIThL. KaueCTBEHHOE U3JI0KEHUE COJICPHKAHUS: YETKAS,
rpaMOTHasl pedb, epecka3 TeKCTa (JOMyCKaeTCsl 3aYUThHIBAHUE IIUTAT); HarboJiee BaXKHbIC TTOHSTHSI,
3aKOHBI 1 POPMYIIBI AUKTYIOTCS JUISI 3AITHCH.

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

Hcnonbs3oBanne MpakTHYECKUX MUHU-UCCIIEIOBAHUM (TTOKA3 OIBITA)

KadecTBeHHEIC OTBETHI Ha BOIIPOCHI cnymaTeJIeﬁ 10 TEMEC

Yetko chopMynnpoBaHbl BHIBOIbI




OBOPYAOBAHME «Touka Pocra»IJISA IIPOBEJIEHUSA IABOPATOPHBIX,
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 muumHap (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 munmunapudeckuii u3 cramu: V = (25,0 £ 0,3) cm3, m = (195 £+ 2) 1, ¢ Kproukom

* I'py3 nunuHAprYeckuii u3 aaroMuHueBoro cmasa: V =(25,0+0,7)ecm3, m=(70£2)
* ['py3 mummHAprUYecKuid U3 cienuanbHoro 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 conb B koHTelHepe u3 [IBX ¢ [Tanouka s nepemeiinBanus, HUTh

HaGop Ne 2

* [lITatuB 1abopaToOpHBI € AeprKaTeieM

» Tunamometp Ne 1 (mpenen usmepenus 1 H)

» Tunamometp Ne 2 (mpenen usmepenus S5 H)

* 2 IpyXHUHBI HA TUIaHIIeTe: KECTKOCTh NpyxKUHBI Ne 1 (50 £ 2) H/m, xéctkocTh mpyxkuHbl Ne 2 (10 +
2) H/m

* 3 rpy3a maccoii (100 + 2) r kaxabIit

* HaGop rpy3oB, o603HaueHHbIX Ne 4, Ne 5, Ne 6 1 3aKpenI€HHbIX Ha KPIOUKe
* JIuneiika mactukosas (amuHa 300 Mm)

* TpancniopTup MeTaIUIMYECKUI

* Bpycok nepeBsiHHBIM Maccoil (50 £ 5) I ¢ KpIOUKOM M HUTBIO

* Hanpasmsromas ¢ u3mepurenbHoi mkanoit Ha6op Ne 3



* [IITaTuB nabopaTopHsbIil ¢ MydTOH

* Poryar ¢ kperieHusiMu 715 TPy30B

* bI1OK HOIBUKHBIN

* bJIOK HEMOABUKHBIN

* Huth (nnuna ve menee 1,2 m)

* 3 NUIMHAPUYECKUX Irpy3a u3 ctanu maccor (100 £ 2) r KaxapIid

* JlunamoMeTp TuTaHIIeTHBIN (TIpenen u3mepenus S H)

* JIuneiika mactukoBas (amuaa 300 MMm)

* TpancniopTup MeTaUIMYECKUI

Ha6op Ne 4

* DJIEKTPOHHBIN CEKYHOMEp C JaTYMKaMH (YKOMIUIEKTOBAH 3JIEMEHTaMH MMUTAHNSA)

* MarautoymnpasisieMble TepKOHOBBIC JATYUKU CEKYHIOMEPA (IaTYMKU C KPYTOBOM 30HOM
YYBCTBUTEJILHOCTH)

* Mexanunueckas ckambst (1uiHa 700 Mm)

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

* [lITatuB nabopatopHblii ¢ MypTOH

* TpancniopTup MeTaUIMYECKUI

* Huto (anuna He menee 1,2 M)

* Jlenta mepnas (ayuna 1000 mm)

* 4 MUIMHApUYECKUX rpy3a u3 ctanu Maccoid (100 + 2) r kax bt

* 2 IpyXHHBI: )KECTKOCTh NPy UHBI No 1 (50 £ 2) H/M, sxéctrocTh npykunsl Ne 2 (20 +2) H/m
* I'py3 unnusapuyeckuii maccoit (100 £ 2) r ¢ kproukoM

* TpyOka antoMuHHEBast

KoMmuiekT comyTCTBYIOLINX JIEMEHTOB JIJIsl SKCIIEPUMEHTOB 110 MOJIEKYJISIpHOU (pu3mke
* Kanopumerp

* Tepmometp

* Beckl a5eKTpOHHBIE

* smepurensHblil IUIHHAP (MEH3ypKa) ¢ noacTakaHHUKOM u3 [IBX (06béM 250 M)



* ['py3 MWIMHAPUYECKUNA U3 ATFOMUHUEBOTO CIIJIaBa Maccol (68 £ 2) I ¢ KpIoUYKoM
* ['py3 mwmHApruYecKuid u3 cranu Maccoit (189 + 2) r ¢ kproukom

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

* BonpT™meTp AByxnpenenbHbli: npeaen usmepenus 3 B, nena nenenus mwkanel C = 0,1 B; npenen
u3mepenus 6 B, uena 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 nenenus mkansl C = 0,02 A

* Pesucrop R1 conporusnenuem (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

* Kurou 11 pa3MbIKaHus ¥ 3aMbIKaHUSI SJICKTPUUYECKOH 1eTH

* Kommnekt npoBoioB

* JJamnouka HanpsbkeHueM 4,8 B

KommuiekT comyTCTBYIONMUX AJIEMEHTOB JUIsl SKCIIEPUMEHTOB TI0 OTITHKE

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

» Cobupatomas nuH3a 1: poxycHoe pacctosnue F1 = (100 + 10) mm

» Cobuparomas imH3a 2: pokycHoe pacctosiHue F2 = (50 + 5) mm

* Pacceuaromas nun3a 3 (pokycHoe paccrostaue F3 = —(75 £ 5) mm

* JIuneiika mnactukosas (aauHa 300 Mm)

* DKpaH CTaJbHOMI

* Hampasnsirorast ¢ usmMepuTenbHO# mkanoi (mumaa 730 M)

» Kommuiekt npoBo/ioB

* Kittou TByXTIO3UIIMOHHBIN TS pa3MBIKAHHSI U 3aMBIKaHUS SJIEKTPUYECKOH IIeTTH
» OcBeTuTeNnb C ICTOYHUKOM CBETA HaIpshkeHneM 3,5 B

* [IleneBas guadparma



* Cnaiin «Mogens mpeaMera» B peurtepe
* [Tonyunnuaap

* [Inanmier Ha MWIIOTHOM JicTe A4 ¢ KPYTOBBIM TPAHCIIOPTUPOM



