MMWHUCTEPCTBO NPOCBEIEHUS] POCCUIICKOI ®EJEPALIIN

MuHHCTEpCTBO 00Pa30BAHUA M HAYKH AJITACKOTO Kpasi

KomuteT mo oopazoBannio KpyruxuHckoro paiiona

PACCMOTPEHO
pykoBoguTens MO

MKOY " doaranckas COII"

COI''TACOBAHO

MeTtoanueckul COBET

A -

(Tpo
s [

Ilpomkuna E.A.

[Ipotokon Nel ot «25»
aprycta 2023 .

Conoay;wmt{a T.M. IlpoTokon

o =¥ fd‘;aKOBaE B.
Ne 5 or «28» HpﬂKa\N064 OF 29

aBrycra 2023r. aBrycra 2023 r

Pa0ouyast nporpaMMa BHeypO4HO¥ JAeATEJLHOCTH IO (pU3NKe Ha Da3e

00pa30BaTEJIbLHOIO

HEeHTpa «Touka pocTa»

«IKen CPUMCHTAJIbHAA (])n3mca»

U1t 9 K1acca OCHOBHOIO OOIIIETO

obpazoBanusina 2023-2024 yueOHBbIH roa

Cocrasutens: [Ipomkuna E.A.

Yuntenb GpU3nKN U UHGOPMaTUKN

Jonranka
2023-2024 y.r.



ITosicHuTeabLHASA 3aNIHCKA

Ilear nporpammel: GpopmMupoBaHUe yCTONUMBBIX 3HAHUM MO KypCy (PU3UKU, HEOOXOIUMBIX IS
MPUMEHEHUS B MPAKTUYECKOW JEATEIbHOCTH, TOCTAHOBKM OMNBITOB, PELICHUs 3aAad, JJIsl U3ydeHUs
CMEKHBIX JTUCIUTIINH, JIs POJIOJKEHHSI 00pa30BaHUs.

3aj1ayu nNporpamMmemi:

® CIOJIb30BaHME HH(POPMAIMOHHBIX TEXHOJOTMM I pemieHus 3agad  (MOHCKa
HeoOxomuMoi nHpopmanmu, opopMIIeHHST Pe3yIHTATOB PadOTHI);

e (opmMupoBaHHE YOEKIEHHOCTH B IIO3HABAEMOCTH OKPYXKAIOIIEr0 MUPA U JJOCTOBEPHOCTH
Hay4HbIX METOJIOB €r0 U3yUYECHUS;

e ¢opMHpOBaHHE y YYAIIMXCS YMEHUU HAOII0IaTh MPHUPOIHBIC SBICHHUS W BBITOTHAITH
OMBITHI, JlabopaTopHBIE  PabOTBI M  OKCICPUMEHTAIBHBIE  HCCICIOBAaHUS  C
HCIOJIb30BAaHUEM H3MEPUTENIbHBIX MPUOOPOB, MIMPOKO MPUMEHSIEMBIX B MPAKTHUECKON
KU3HU;

e (opmupoBaHue yOekKICHHOCTH B TO3HABAEMOCTU OKPYXAIOIIETO MUPA U IOCTOBEPHOCTH
Hay4HBIX METOJIOB €r0 U3yUeHNS,

® BOCIHUTAaHWE WHULMATUBHOW, OTBETCTBEHHOM, LEJICYCTPEMIICHHOW JIMYHOCTH, YMEIOIIEH
MIPUMEHSITh, IOTyYCHHBIN 3HAHUSA U YMEHUS B COOCTBEHHOM MpaKTUKE.

[Mporpamma «DkcrepuMeHTanbHas (U3MKA» OCHOBAHA HAa AKTHBHOW JESATEIBHOCTH JETEH,
HaIlpaBJIEHHON Ha 3apOK/IE€HHE, HAKOIUICHUH, OCMBICIEHHE M HEKOTOPYI0 CHUCTEMATHU3aLUIO
¢buznyeckoil uHGoOpMaIHu.

JlanHasi mporpaMMma mnejaaroru4ecku Iejgaecoodpa3Ha, T.K. oHa o0ecredrBaeT pa3HOCTOPOHHEE
n3ydeHue (pU3MKHM, TO3BOJISET WCIOIB30BaTh B WHIWBHUIYAJIHbHOM IO3HABATEIILHOM OIBITE peOeHKa
pa3iIUyYHbIE COCTaBISIONIME €ro CHocOoOHOCTeW; OonblIoe BHUMAHHUE yaenseTcs (HOPMHUPOBAHUIO
HABBIKOB BBITTOJTHEHUSI TBOPUYECKUX M IKCIIEPUMEHTAIBHBIX Pa0dOT, PEIICHUIO YIIyOJICHHBIX 3a7a4 1O
¢dusnke, 4TO0 COCOOCTBYET (OPMUPOBAHUIO Y OOYUAIOIIUXCS MPAKTUYECKUX U UCCIEIOBATEIBCKIX
HAaBBIKOB.

IIporpamma BHeYpPOUHOUH AesAITEIbHOCTH «JKCHepHMeHTalbHasi (u3uka» A 9 kiacca
COCTaBJIEHA HA OCHOBE MPOrpamMm:
1. TlpumepHO OCHOBHOM 00pa30BaTEIHHON MTPOTrPaMMbI OCHOBHOTO 00IIIEr0 00pa30oBaHUs
2. ABropckoii mporpammbl 1o ¢usuke A.B. IlepplmikuHa BXxoxsmel B cOOpHUK paboumx
nporpamMm  «IIporpammer  00mIe00pa3oBaTeNbHBIX yupexacHuil: Pusmka, 7-9 Kimaccan,
cocraButenb: E.H. Tuxonoa «IIporpaMmmsl 0011e00pazoBaTebHbIX YupekaeHuid: Ousmka ,
7-9 xnaccan.- M. JIpoda, 2015.



HJIaHI/I[l!QMbIQ PE3VJILTATHLI OCBOCHUS NMPOIrPAMMDI «QKQHQRI/IMQHT&HLHaH ﬂ]l/l 3SUKA» B 9 KJIACCe

Peanmn3anus nporpaMmbl ClIOCOOCTBYeET JOCTHKEHHIO CIEAYIOIINX Pe3yIbTATOB:

JInuHocTHBIE:

B cdepe mMIHOCTHBIX YHHBEPCABHBIX YU€OHBIX ACHCTBUH yUaIInxcs:

* yueOHO-TI03HaBaTeNIbHBI MHTEPEC K HOBOMY Y4eOHOMY MaTepHaly ¥ CrocodaM penieHus

HOBOH 3aJa4H;

* OpMEHTaLMs HAa IOHUMaHUE IPUYHMH yCIeXa BO BHEYUEOHO 1eATEIbHOCTH, B TOM UHCJIE HA
CaMOaHaJIN3 ¥ CAMOKOHTPOJIb PE3yJIbTaTa, Ha aHAJIU3 COOTBETCTBUS PE3YJIbTaTOB TPEOOBAHUAM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTb K CAMOOLIEHKE Ha OCHOBE KPUTEPHUEB YCIICIIHOCTH BHEYUEOHOU AEATEIbHOCTH;
OO0yuyarmuiicsi MOJyYUT BO3MOKHOCTD sl GopMHpPOBAHUA:

* BHYTPEHHEW MO3UIMH IIKOJIbHUKA Ha YPOBHE MOJIOKUTEIBHOTO OTHOILIEHUS K LIKOJIE,

MOHUMAaHMS HEOOXOAMMOCTH YUEHUS, BBIPAXKEHHOTO B IPe00J1alaHuu yueOHO-TI03HABATEIbHBIX
MOTHUBOB U IPEANOYTEHUH COLIMATIBHOIO CII0CO0A OLIEHKU 3HAHUIA;

* BBIPQXKEHHOW YCTOWYMBOM y4eOHO-TIO3HABATEIbHOM MOTHBAIIMN YUCHHUS;

* YCTOMYHMBOTO y4eOHO-TT03HABATEILHOTO HHTEPECa K HOBBIM OOIIIUM CITOCOOaM PEIIeHUs 3a1a4.
MeTanpeameTHbie:

B cdepe peryasiTHBHBIX YHHBEPCAJIBbHBIX Y4eOHBIX AeHCTBUH yUYalMXCH:

* IUIAHUPOBATb CBOM JEHCTBUS B COOTBETCTBUU C IOCTaBICHHOM 3aJauell U YCIOBUAMH €€
peann3anyy, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

* YUUTHIBATh YCTAHOBJICHHBIC MIPAaBUJIA B IJITAHUPOBAHUH U KOHTPOJIE CIIOCO0a peIleHNs;

* OCYILECTBJIATh UTOTOBBIN U IOIIATOBBIA KOHTPOJIb 110 PE3YJIBTATY;

* OLICHUBATh PABUILHOCTD BBINOJIHEHUS JEHCTBUS HA YPOBHE aJI€KBaTHOM PETPOCIEKTUBHOMN

OLIEHKU COOTBETCTBHSI PE3yIbTaTOB TPEOOBAHUSAM JIaHHOM 3a7a4y U 3a7ja4HON 00JIaCTH;

* aJICKBaTHO BOCIIPUHMMATbH IPEIJIOKEHUS U OLIEHKY YUYUTENIEeH, TOBapULIEH, poauTesed U APYrux
JIIOJIEH;

* pa3MyaTh Crocol U pe3ysbTatr ACHCTBUA.

OOyuaromuiicst MOJyYUT BO3MOKHOCTh HAYYUTCSH:

* B COTPY/IHUYECTBE C YUUTEJIEM CTaBUTh HOBBIC YUeOHBIE 3a/1a4H;

* [IPOSIBJIATH IO3HABATENIbHYIO HHUIIMATUBY B Y4€OHOM COTPYIHUYECTBE;

* CaMOCTOSTEIBHO aJ€KBaTHO OLIEHUBATh PABUILHOCTh BBIITOJIHEHUS JEHCTBUS U BHOCUTh
HE00X0/1MMble KOPPEKTHUBBI B HCIIOJIHEHUE KaK 110 XOJly €ro pealu3alluy, TaKk U B KOHIIE JeHCTBHUS.

B cdepe no3HaBaTe1bHBIX YHHBEPCAJBHBIX Y4eOHBIX JeHCTBHI yYaIMXCH:

* OCYIIECTBIISAITh IOUCK HEOOXOAMMON HH(OpPMAIMM A BBIIOJHEHUS BHEYYEOHBIX 3aJaHUU C
UCTOJIb30BaHUEM y4eOHOW JuTepaTypbl M B OTKPBHITOM HMH(OPMAIMOHHOM IPOCTPAHCTBE,
SHIMKJIONEANH, CIIPAaBOUYHUKOB (BKJIIOYAs AJIEKTPOHHBIE, IIU(PPOBBIE), KOHTPOIUPYEMOM MPOCTPAHCTBE
WurepHera;

* OCYHIECTBJIATH 3amuCh ((puKcamuio) BeIOOpoUHON MH(MOpMaIU 00 OKpy)KarolieM MuUpe u o cebe
CaMoOM, B TOM YHCJIE C TIOMOIIbI0 HHCTpyMeHToB UKT;

* CTPOUTH COOOLIEHHUS, IPOEKThI B YCTHON M MUCbMEHHOU (OpME;

* IPOBOJIUTH CPABHEHHUE U KIACCU(DUKALIUIO 110 3a1aHHBIM KPUTEPUSIM;

* YCTaHABJIMBATH IPUYMHHO-CJICICTBEHHBIE CBA3HU B U3Yy4a€MOM KPYIe sIBJIICHUM;

* CTPOUTH pacCykIeHusl B (hOpMe CBS3U MPOCTHIX CYKACHHI 00 00BEKTE, ero CTPOCHHH,

CBOICTBAx U CBA3AX;

OOyuarommiicst OJTYy4YUT BO3MOKHOCTD HAYYHThCS:

* OCYILECTBJIATh PACIIMPEHHBIN MOUCK HH(POPMALMK C UCTIOIB30BAaHUEM PECYPCOB OMOIMOTEK U CETH
WuTepHer;

* 3aMUCHIBATh, (PUKCUPOBATH HH(OPMALIHIO 00 OKpPYKAIOIIUX SBICHUAX C TOMOIIBIO

nHcrpymeHntoB UKT;



* OCO3HAHHO ¥ MMPOU3BOJIBHO CTPOUTH COOOIIIEHHUS B YCTHON U MUCHMEHHOU (QopMe;

* OCYIIECTBIISATH BbIOOp Hanbosnee 3(pPeKTUBHBIX CIOCOOOB pElIeHUs 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUH;

* CTPOUTH JIOTUYECKOE PACCYXACHHE, BKIIOYAIOIIee YCTAaHOBICHHE TPUUNHHO-CJIEICTBEHHBIX CBS3EH;
* MOTYT BBIMTH Ha TEOPETUYECKHN YPOBEHb PEIICHMs 3aJlay: PELIECHUE MO OINPEJeICHHOMY IUIaHY,
BJIaJIEHNE OCHOBHBIMHU MTPUEMaMH PEIICHUS, OCO3HAHHUS ICSITEIIHHOCTHU IO PEIICHUIO 3a/1a4H.

B cepe KOMMYHUKATUBHBIX YHUBEPCAJbHBIX YUEOHBIX 1eHCTBUIT 00y4aAIOIIMXCSH:

* QJICKBAaTHO MCIIOJIb30BaTh KOMMYHUKATUBHBIC, TIPEXK]IC BCETO - PEUEBBIC, CPEACTBA JIJIst

pEIICHUsT Pa3IMYHBIX KOMMYHUKATUBHBIX 33J]1a4, CTPOUTh MOHOJIOTUYECKOE COOOIICHUE, BIIAJIETh
JINaJIoTUuecKor (hOpMOi KOMMYHHKAITUH, UCTIOJIB3YsI, B TOM 4HcCIie cpeacTBa u nHcTpyMeHThl KT n
JHUCTAHIMOHHOI'O OOIICHMS;

* JIONyCKaTh BO3MOXHOCTH CYIIECTBOBAHUA Yy JIIOJIEH pa3IMYHBIX TOYEK 3PEHHs, B TOM YHUCIE HE
COBMAJIAIOIINX C €ro COOCTBEHHOW, M OPHEHTHUPOBATHCS HA MO3UIMIO0 TapTHEpa B OOMICHUH U
B3aHMOJICHCTBHM;

* YYUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHAIIMYU PA3TUYHbBIX TO3UIUHI B

COTPYJIHUYECTBE;

* popmMyaMpoBaTH COOCTBEHHOE MHEHHE U TIO3UIIMIO;

* JIOTOBApUBATHCA M MPHUXOAUTH K OOIEMYy PEUICHHIO B COBMECTHOM NEATEIbHOCTH, B TOM YHCIIEe B
CUTYAIIMH CTOJKHOBEHUSI HHTEPECOB;

OO0yuamuiics MOJy4UT BO3MOKHOCTh HAYUHUTHCS:

* YYHUTHIBATh U KOOPAUHUPOBATH B COTPYAHHUYECTBE OTJIMYHBIE OT COOCTBEHHOUW MO3MIIMH APYTUX
JIoAei;

* YYUTHIBATh PA3HBIC MHCHUS U HHTEPECHI 1 000CHOBBIBATH COOCTBEHHYIO MMO3HIIUIO;

* [IOHUMATh OTHOCUTEJIBHOCTh MHEHUH U MOJXO0A0B K PELIECHUIO POOIIEMBI;

* AQPryMEHTHPOBATH CBOIO MO3UIUIO U KOOPAUHUPOBATH €€ C MO3ULIUSIMU TAPTHEPOB B
COTPYIHUYECTBE MIPU BHIPAOOTKE OOIIEro PEelIeHUs] B COBMECTHOI 1€ TEIbHOCTH;

* 33]1aBaTh BOIIPOCHI, HEOOXOIUMBIE JIJIs1 OpTaHU3aI[UU COOCTBEHHOMN ACSITEIHbHOCTU U

COTPYJIHUYECTBA C TAPTHEPOM;

* OCYIIECTBIISITh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO

B3aMMOIIOMOIIIb.

IlpeaveTHpie:

OPUEHTUPOBATHCS B SBJIICHUSAX M 00BbEKTaX OKPYKAIOMIETO MUPA, 3HATh TPAHUIIBI UX IIPUMEHUMOCTH;
MMOHUMATh OTIpeIeNIeHUs] PUINISCKUX BETTMUMH U TIOMHUTD OTIPEACIISIONne (OPMYIIbL;

MOHUMATh, KAKUM (PHU3UUECKUM MPHUHIIUIIAM H 3aKOHAM MOJAYUHSIOTCS T€ WU UHbIE OOBEKTHI U
SIBJICHUS TIPUPOJIBL;

3HAaHUE MOJIEJIH MTOUCKA PELICHUH IS 3a]1a49 IO (PU3UKE;

PUMEYaTh MOJICNIU SIBJICHUH U 00BEKTOB OKPYKAIOIIETO MHUPA;

aHAIM3UPOBATH YCIOBUE 3a1a4H;

nepe@opMyIHpoBaTh U MOAETUPOBATH, 3aMEHATH UCXOIHYIO 3aa4y APYroi;

COCTaBJIATH TUTAH PEIICHUS;

BBIJIBUTATh U MPOBEPATH MpejIaracMble JIJIsl PEIICHUsI TUIIOTE3bI;

BJIAJIETh OCHOBHBIMU YMCTBEHHBIMU OINEPALMSIMU, COCTABIISIOIIMMU IMOUCK PELICHUS 3aauu.

BJIQJI€Th HABBIKAMHU MTOATOTOBKU U MPOBEJICHUS SKCIIEPUMEHTA;

BJIa/I€Th HABBIKAMH MPOECKTHOM J1€ATeTbHOCTH.
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Kunematuka

Crioco0b! onucaHusi MEXaHHUECKOTo ABMKeHHE. [IpsMonuHeiiHoe paBHOMEPHOE IBMKEHHUE T10
w1ockocTH. [lepemerienne 1 CKOpoCTb IPU PAaBHOMEPHOM IPSIMOJIMHENHOM JBUKEHHUH I10 TUIOCKOCTH.
OTtHocuTenbHOCTH ABMKeHUS. Crioxenue nBukeHuil. [IpuHIMN HE3aBUCUMOCTH JIBUYKEHUI.
Kpusonnneiinoe nsrxenue. JIBmxeHne tena, PaABHOMEpHOE IBUKEHUE 10 OKPYKHOCTHU. YTJIOBas
ckopocTs. [lepron u yactora BpameHusi. CKOpoCTh U YCKOPEHHUE IIPYU PABHOMEPHOM JBUKEHHUHU 10
OKPYXHOCTH.

JKcnepuMeHTAIbHbIE pa0oThI:
W3ydeHue aBmkeHus CBOOOIHO MaiaroIero Tena. M3yueHue IBHKEHUS MO OKPY>KHOCTH.
IIpumepHbIe TeMbI MPOEKTHBIX H UCCJIEI0BATEIbCKHX PadoT:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBUYKEHHS TIPU UCTIOJIb30BAHUY TPeHaXxepa «Oerosast
TTOPOXKKay.

Hcropuueckasi peKOHCTPYKIIHS ONBITOB ["anues o onpeaesieHnio YCKOPEHUs: CBOOOIHOTO MaIeHUS
Tel.

[TpuHiune! paboTsl NPUOOPOB ISl U3MEPEHUSI CKOpocTel U yckopeHuil. [Ipumenenne cBo001HOTO
naJeHMst JUIsl U3MEPEHNUS peaKIMK YeJIoOBeKa.

Pacuer TpaekTopnn ABMKEHUS IEPCOHAKEN paccka3oB P.Pacmy.

XapakTepuCTHKA OCHOBHBIX BH/IOB /IeSITEJIbHOCTH: YTEHUE U 00CYXCHNE TEKCTa CTaTei
MHTEPHET-CaTOB, 00CYKAEHUE JOKIA0B U MIPE3EHTALNH, COCTaBICHUE U PEIICHHE 3a/1ad,
o0cyxeHue croco6oB penteHus (moaroroka k OI'D no ¢usuke).

JAunamuka

WNunepunansublie cuctemsl orcueta. Cuia. 3akoHsl HetoToHa. [IBukeHMe Tena noj 1eHCTBUEM
HECKOJIBKMX CUJI. [[BUKE€HHE CUCTEMBI CBA3aHHBIX TEJl. MATEPUAIBHONW TOUKH 110 OKPYKHOCTH. Kiaccel
CuJI. 3aKOH BCEMUPHOTO TAroTeHus. J{pukenue mianet. MickycctBeHHble cliyTHUKU. CoHeuHas
cuctema. Mctopust pa3Butus npejactaBieHuii o Beenennoit. Ctpoenue u 3Bostonns BeeneHHOM.

JKcnepuMeHTAIbLHbIE Pa00THI H HCCIe0BaTe/IbCKHE PAdoThI:

N3mepennie Macchl Tena ¢ UCMOIb30BAHUEM BEKTOPHOTO Pa3JI0KeHUs Cuiibl. M3yueHrne KHHEMaTUKU 1
JTUHAMHUKU PaBHOYCKOPEHHOTO BKEHUS (Ha IpUMepe MallluHbl ATBYIa).

I/I3yquI/Ie TPCHUSA CKOJIbKCHU.

Hcropuueckast peKOHCTpYKIM onbITOB KynoHa 1 AMOHTOHA MO ONPEIEJICHUIO BEIMYHUHBI CUIIbI
TPEHHUS! CKOJIBKECHUS.

IlepBbie HCKYCCTBEHHBIE CIYTHUKHU 3€MIIH.
Kak oTnnyarorcst MexaHW4YecKue Mpoliecchl Ha 3eMiie OT MEXaHUYECKUX MPOLECCOB B KocMoce?

3aHUMATEILHBIC OIBITHI



XapakTepuCTHKA OCHOBHBIX BH/IOB JIeSITeIbHOCTH: YTCHUE M 00CYXK/ICHUE TEKCTa CTaTei
UHTEPHET-CATOB, 00CYKICHUE JIOKIA/I0B M MIPE3EHTALIMH, COCTABJICHUE U PEIlICHHE 3a/1ad,
obcyxaenue cnoco0oB pemieHus (moarotoska k OI'D no ¢usuke).

Nmnynbe. 3aK0H COXpaHEeHUs1 MMITYJIbCA

Nmnynec. MI3MeHeHne nMIyabca MaTepruanbHoOi Toukd. CucteMa Ten. 3aKOH COXPAHEHUs UMITYJIbCa.
JKcnepuMeHTAIbHbIE PA0OTHI H UCCJIeI0BATEIbCKHIE PAa0OThI:

PeakTuBHOE IBM>KEHHUE B IPUPOJIE.

Paccnenosanue JITII ¢ moMouipro 3aKk0Ha COXpAaHEHUS UMITYJIbCA.

XapakTepucTHKAa OCHOBHBIX BU0B AeSTeJIbHOCTH: YTCHUE U OOCYKJICHHE TEKCTa CTaTCH
UHTEPHET-CalTOB, 0OCYK/ICHHUE JIOKIIAJIOB U MPE3ECHTAIINN, COCTABIICHUE U PEILICHHUE 3a/ad,
obcyxaenue crmoco0oB pemieHus (moarotoska k OI'D no ¢usuke).

Craruka.

PaBHoBecue Tesra. MOMEHT cWiIbl. Y CII0BUSI paBHOBECHS TBEPAOTO Teua. [IpocThie MEXaHU3MBI.
JKcnepUMeHTAIbHbIE pa0oThl U HccJIe0BaTeIbCKIe PadoThI:

OmnpezaeneHue NEHTPOB Macc PA3IUYHBIX Ted (TPH CI1ocoba).

[IpumeHeHne NpOCThIX MEXAaHU3MOB B CTPOUTEILCTBE: OT 3€MIISIHKH 10 HEOoCcKpeoba.
HccnenoBanne KOHCTPYKIUYU BEJIOCUIIENA.

XapakTepucTHKA OCHOBHBIX BU0B AeITEJILHOCTH: YTCHHUE U O0CYXK/ICHHE TEKCTa CTaTeH
MHTEPHET-CATOB, 00CYKICHUE TOKIIAJI0B U MPE3EHTALINMN, COCTABIICHHE U PEIlICHHE 3a/ad,
o0cyxaeHue crnoco0oB pemreHus (moarotoska k OI'D o pusuke).

Mexannuyeckue KoJ1e0aHus U BOJTHBI

Mexanunueckue konebanus. [IpeobpazoBanue SHEPrum MpH MEXaHUIECKUX KOJIEOaHUSIX.
MaTteMaTuuecKuil ¥ py>KUHHBIN MasTHUKH. CBOOOIHBIC, 3aTyXalONI1E U BBIHYKICHHBIC KOJICOaHUSI.
Pe3onanc. Mexannueckue BOJIHbI. J{JIMHA U CKOPOCTh BOJIHBI. 3BYK.

JKCHepMMeHTAIbHbIE PA00THI M HCCJIe0BaTeIbCKUE PadoThI:
N3yuenne kosebaHUi HUTSHOTO U TPYKUHHOTO MasTHUKOB.
CtpyHHBIE MYy3bIKaIbHbIE HHCTPYMEHTHI.

KonebarenbHble cCCTEMBI B IPUPOJIE U TEXHUKE.

XapakTepucTHKA OCHOBHBIX BH/IOB JIeSITeJIbHOCTH: YTCHHE U OOCY)KICHUE TEKCTa CTaTeH
UHTEPHET-CATOB, 00CYKICHUE JIOKIA/I0B M MIPE3CHTAIIMH, COCTABJICHUE U PEIlICHHE 3a/1ad,
obcyxaenue cnoco0oB pemieHus (moarotoska k OI'D no ¢usuke).

JIeKTPOMATHUTHBIE KOJIeOAHUS U BOJIHbI

[Tepemennslit anexTpuueckuit Tok. KonedarenbHblit KOHTYp. BoiHyXneHHbIE 1 cBOOOAHBIE DM
KosiebaHus. DM BOJIHBI U UX CBOWCTBA.

JKCNepUMeHTAIbHbIE PAa00THI M HCCJIe0BaTeIbCKUE Pa00ThI:



[TprHLIUIIEL pagUOCBS3U U TEICBUACHHUS.

Bnusane OM u3nydeHnii Ha )KUBbIE OPraHU3MBI.

N3roroBneHne ycTaHOBKH JUIsl IEMOHCTPALMK ONbITOB 1o OMMU.
OnextpoMarHuTHoe u3nydenne CBYU-neun.

HcTtopuueckasi peKOHCTPYKLUS OIBITOB AMIEpa.

XapakTepucTHKA OCHOBHBIX BU0B AeSITeJIbHOCTH: YTCHHE U O0CYKICHHE TEKCTa CTaTeH
UHTEPHET-CATOB, 0OCYKICHUE JIOKIIAJIOB U MPE3EHTAIINN, COCTABIICHHE M PEIICHHE 3a/ad,
obcyxaenue cnoco0oB pemieHus (moaroroska k OI'D no ¢pusuke).

OnTuka

Hctounuku cBeta. JleiicTBUs cBeTa. 3aKOH MPSIMOJIMHEMHOTO PAaCIIPOCTPAHEHHUS CBETA. 3aKOH
oTpaxkeHus ceta. [locTpoeHne n300pakeHHii B INIOCKOM 3epKajie. 3aKOH MPEJIOMIICHHUS CBETa Ha
IJIOCKOM rpaHulle ABYX OJHOPOJHBIX Mpo3pauHbIX cpen. [Ipenomnenue ceera B npusme. ucnepens
cBeTa. fIBieHUE NIOJHOTO BHYTPEeHHET0 oTpaxxeHus. JInnsel. Tonkue mH3el. [locTpoeHue
M300pakeHMH, CO3/1aBaeMbIX TOHKUMU JUH3aMHU. ['1a3 u 3penue. Ontudeckue npruOopshl.

JKcnepuMeHTAIbHbIE PA00THI H UCCJIeI0BATEIbCKHE PA0OThI:
DKCIepuMEHTaIbHas MTPOBEPKa 3aKOHA OTPAKCHHS CBETA.
N3mepenne rnmokaszaTtesst MpeIoMIICHUS BOJIBI.

H3mMepenne poKyCHOTO pacCTOSTHUS COOUPAIOIICH TUH3BI.
HcTopus ucciieoBaHus CBETOBBIX SIBICHUH.

HcTopuueckas peKOHCTpYKIIUA Teaeckona [ amuest.
H3roropieHue KajneHmoCKoIIa.

XapakTepucTHKA OCHOBHBIX BU0B AeSTeJIbHOCTH: YTCHUE U OOCYKICHHE TEKCTa CTaTeH
UHTEPHET-CalTOB, 0OCYKICHUE TIOKIAJI0B U MPE3EHTAIINN, COCTABIICHHE M PEIICHHE 3a/1ad,
obcyxaenue cnoco0oB pemieHus (moarotorka k OI'D no ¢usnke).

Du3uKa aTOMa ¥ AaTOMHOI0 S1/IPa

Crtpoenue atoma. [lornomienue u ucnyckanue ceera aromaMu. OnTudeckue CeKTpbl. OMbITHI
Pesepdopna. [Inanerapuas mozgens aroma. CTpoeHUE aTOMHOTO A1pa. 3apsiloBOE U MAaCCOBOE YHCIIA.
SAnepHble cuibl. DHEPrus CBS3U aTOMHBIX s/Iep. 3aKOH paJIMOaKTUBHOTO pacnaaa. Anbda- u 6eta-
pacnazsl. [IpaBuna cmemenust. SnepHsle peakunu. JleneHue u cuHTes3 siaep. SnepHast SHEpreTuka.
Hctounuku sueprun ConHia u 3Be3/1. Peructpanus saepHbIX n3nydeHuid. BausHue paanoakTHBHBIX
U3JTy4YEHUI Ha )KUBbIE OPraHu3MBblL. J{03uMeTpusi. DKOJIOTHYECKHE TPOOIEMBI SIEPHOM YHEPTETUKY.

JKCnepruMeHTAIbHbIE Pa00THI M HCCJIeI0BaATEIbCKHE PA00OTHI:
Hcropust nzydenuss atoma.
Nzmepenne KIIJ[ comneunoit 6atapeu.

HeBunumelie H3JTYyUYCHUS B CIICKTPC HAI'PETHIX TCII.



XapakTepuCTHKA OCHOBHBIX BH/IOB JIeSITeIbHOCTH: YTCHUE M 00CYXK/ICHUE TEKCTa CTaTei
UHTEPHET-CAWTOB, 00CYKICHUE JIOKJIAI0B M MTPE3CHTALN, COCTABICHUE U PEIICHHUE 3a/1a4,
obcyxaenue cnoco0oB pemieHus (moarotoska k OI'D no ¢usuke).



@opMbl Oprauu3anuy 00pPa30BATEILHOIO Mpolecca:
— IpyImnoBas;
— WHAWBHyaJbHAS,
— (ppoHTaNBHAS.

DopMEI KOHTDPOJISA:
Yyammiicsi yauTcss OICHUBATH ce0s W APYTHX caM, YTO IO3BOJISET Pa3BUBATh YMCHHS

caMoOaHaJIu3a u CHOCO6CTByeT Pa3BUTHUIO CaMOCTOATCIIBHOCTH, KaK CBOﬁCTBy JIMYHOCTH y4alerocs.
Briasinenune MMPOMEIKYTOYHBIX U KOHCUHBIX PE3YJIbTATOB yHAlIUXCA HMPOUCXOJUT YCPE3
MPAKTUYICCKYHO JCATCIIbHOCTD, 3aUCTHBIC pa6OTBII
® TCMAaTHU4YCCKasa H0n6op1<a 3aaa4 pasiindHoro ypOBHA CJIIOKHOCTH € NPEACTABJICHUEM pPa3HbIX

METOJIOB PEIICHUS B BU/IC TEKCTOBOI0 JOKYMEHTA, Mpe3eHTauuu, (Uidii-aHuMAIli|, BHIEOPOIHKA
i Web — crpannubl (caiita)

® BHICTaBKa MPOEKTOB, MPE3CHTAIIHIA;

® JICMOHCTpanusd SKCIICPUMCHTA, Ka4eCTBEHHOU 3ala4yu C Ka4YCCTBCHHBIM (YCTHI)IM U B BHUJC
NPWIOKEHHS, B TOM YHCIE, MpPE3CHTAIMCH) OINMHMCAaHWEM IMpolecca Ha 3aHATHH, (ecTHBale
9KCIICPUMCHTOB;, (1)I/I3I/I‘ICCKI/I€ OJINMITUAAbI.



KaﬂeHg!a[!HO'TeMaTI/I'leCKOE IIAHUPOBAHUE

Ne Tema 3aHaTUA KoanmuecrBo | Mecsin Yucao
n/n 4acoB

1 BBonnoe 3anstue. Lenu u 3agaun Kypca. 1
TexHuka 0€30IMaCcHOCTH.

2 [ToBTOpenue 6a30BOro Marepuaia, 1
M3Y4YEeHHOTO B 8 Kjacce

3 | Crnoco0bl MEXaHUYECKOTO JIBHMIKEHUS KaK 1
crocoObI onucaHus PyHKIIMOHAIBHBIX
3aBUCHUMOCTEH

4 | IlpaMonnHEHHOE PABHOMEPHOE JBUKEHHUE 10 1
mIockocTh. CMOTPS, U3 KAaKOW TOUKH
HaOJIIOIaTh.

5 | OtHOCcuTEeNbHOCTS ABIKeHHUA. ClIOKEHME 1
JIBHKeHUU. [[puHIMI HE3ABUCUMOCTH
JIBUKCHUM

6 | M3ydeHue nBH>KEHUS CBOOOHO I1a1alOIIETO 1
Tena. M3ydenne 1BUKEHMs Tella 1o
OKPY>KHOCTH

7 | Kyna u xak nosneresna BUIIHEBask KOCTOUKa? 1
Pacuer TpaekTopun IBYKECHHS TEI U
IIEpCOHaXXEU paccka3oB 0 MIoHXay3eHe

8 | Hcropuueckasi peKOHCTPYKIIHS OMBITOB 1
["anuies 1Mo onpeneeHuIo YCKOPEHUs
CBOOOIHOTIO IMaJICHUS

9 | OnpeneneHune CKOPOCTH PABHOMEPHOTO U 1

PaBHOYCKOPEHHOTO JIBUKEHUS TIPU
WCIIOJIb30BaHUH TPEHAXKepa «OeroBast




noposkka». [IpuHIuUns paboThl NpUOOPOB
JUISL U3MEPEHUS CKOPOCTEN U YCKOPEHUI

10 | IIpoexTHas pabora. 1
11 | KoHcynpTanus no npoekTam 1
12 | 3ammra NpOEKTHBIX PaboT 1
13 | Cuna Bony, cua yOSKIACHUS HIIH CHJIa — 1
¢dbusznveckas BenuunHa? Busl cui, CHITbI B
MIPUPOJIC U TEXHUKE.
14 | M3mepenue Macchl Tea ¢ UCIOIb30BAHUEM 1
BEKTOPHOT'O PA3JIOKCHHS CHIT
15 | JIBwkeHwue Temna 1o AeWCTBUEM HECKOIBKUX 1
cui. PemieHre TUIOBBIX 3a71a4
MPAKTUYECKOr0 XapaKTepa Ha 3aKOHBI
HeroToHa
16 | JIBmKeHHE CHCTEMBI CBSI3aHHBIX TCJI 1
17 | UcTopus pa3BUTHS NPEICTABICHUNA O 1
Bceenennoii. Conneunas cucrema. J|BrmxeHne
TUTAHET U UX CITyTHUKOB
18 | OtkpeiTua Ha KOHUUKE nepa. [lepBbie 1
HCKYCCTBEHHBIE CITYTHUKHU 3eMITU
19 | IIpoekTHas paboTa 1
20 | KoHcynbTamus mo mpoeKTam 1
21 | 3ammTa NpOEKTHBIX padboT 1
22 | Ummynbc. 3aK0H COXpaHEHMsI UMITYJIbCA. 1
Pemennie THIIOBBIX 3a/1a4 MPAKTUYECKOTO
Xapakrepa
23 | PeakTuBHOE IBMKECHUE B IPUPOJIC U TEXHUKE 1
24 | PaccnenoBanue JITII ¢ momorpio 3akoHa 1
COXPaHEHUS UMITYITbCa
25 | Onpenenenue EHTPOB MAcC PA3IMYHBIX TEIl 1
26 | IlpumeHeHne NPOCTHIX MEXaHU3MOB B 1
CTPOUTENBCTBE: OT 3E€MJISTHKH J10
HEeOOCKpeOOB
27 | Buabl MassTHUKOB M UX KosieOaHuil. MasTHUK 1
®yko. KonebarenbHble cUCTEMBI B IPUPOJIE U
TEXHHUKE
28 | IlpoexTHas paborta 1
29 | KoHCymbTamus mo mpoeKTam 1
30 | 3amuTa MpoeKTOB 1
31 | DkcnepuMeHTalIbHAsA MPOBEPKA CBOMCTB OM 1
BOJIH
32 | UccnenoBaHue 3JI€KTPOMAarHUTHOTO 1
m3nyuenust CBY - neun
33 | UccnenoBaHue CBETOBBIX SIBICHUN. Pemienne 1

THUIIOB 3a/1a4 MMPAKTUYCCKOI'0 XapaKTepa




\ 34 \ Co3panue MOAEIH KaleH10cKoIa




IIpnaoxenue 1
Kpurtepun onieHKH 3KCIIePUMEHTATbHBIX Pa00T MJIM ONBITA - HCCJIEI0BAHUA

Kpumepuii

AKKypaTHOCTh 0(hopMIIeHUS (OMHCaHuE) PabOThI

Hanuune pUCYHKa (CXGMBI) YCTAHOBKH C 0003HaYCHUEM HU3MCPACMBIX BCJINYHH

Hanuune npaBuiibHBIX U3MepeHHii (0opMileHue n3MepeHuit B Tabiuiie, B Buje rpaduka)

Hanmune MMpaBUJIbHBIX BBEIUMCIICHUM WJIM aHAIIN3 H3.6HIOI[€HI/IH

Hanuune Pa3BCPHYTOI'0 BbIBOJA, OTPAKAIOIICTO CYNIHOCTh N3YYAaCMOT'O SIBJICHUA C YKa3aHHUEM
KOHKPCTHBIX PE3YJIbTATOB

Mpuaoxenne 2

KpnTepml OICHKHU 3aIUTHI IIPOEKTA

Kpumepuii

Marepuan T0CTYyIIEH U Hay4€H, UJIeHU PacKphIThl. KaueCcTBEHHOE U3II0)KEHHNE COJEPIKAHMS: YeTKas,
rpaMOTHasl peyb, IEpecka3 TEKCTa (JOMYyCKAeTCsl 3aUMThIBAHUE LIUTAT); HauOoJIee BaXKHbIE MOHATHS,
3aKOHBI M (POPMYIIBI JUKTYIOTCS JIJIsl 3AIIHCH.

HarnsinHoe npencrasienre MaTepuana (C UCIOJIb30BAHUEM CXEM, YEPTEKEN, pUCYHKOB,
MCTIOJIb30BaHUE MTPE3CHTALIUH )

Hcnonp3oBaHue NpaKTUYECKUX MUHU-UCCIEI0BAHUMN (TIOKA3 OIBITA)

KadgecTBeHHBIE OTBETHI HA BOIIPOCHI CJIyHIaTeJICﬁ 10 TCMC

YeTtko chopMyTUpOBaHBI BHIBOIBI




OBOPYJIOBAHMUE «Touka Pocra»/IJISA IIPOBEAEHUA JIABOPATOPHBIX,
MMPAKTUYECKHX, TIPOEKTHBIX PABOT, IEMOHCTPAIIAM

ba3oBsiil koMIIekT 00opyaoBaHus 1eHTpa «Touka pocta» o pusuke:

- JlaTunk aOCONMIOTHOTO IaBJICHUS,

- JlaTumk monoxeHus (MarHUTHBIN);

HaGop Ne 1

* Bechl aniekTpoHHBIE YueOHBIE

* MsmeputenbHbid nUauHAp (006EM 250 M)

* 2 IIacTUKOBBIX cTakaHa (00BEM 300 MuT KaXKTbIin)

 lunamometp Ne 1 (mpenen uzmepenus 1 H)

* Turamometp Ne 2 (mpenen nzmepenus 5 H)

o I'py3 nmmuaapryeckwii u3 cramu: V = (25,0 £ 0,3) cm3, m = (195 + 2) r, ¢ KproYKOM

* I'py3 mmnuHAprueckuii u3 atromuareBoro casa: V = (25,0+0,7) em3, m=(70+ 2) r
* I'py3 nuuHApHYeCcKHii 13 crerranbHoro miactuka: V = (56,0 +£1,8) cm3, m = (66 £2) r
* I'py3 unnunapuveckuii u3 amomuHueBoro ciasa: V = (34,0+0,7) eM3, m=(95+2) r
* [ToBapennas conb B koHTelHepe u3 [IBX ¢ [lanouka 115 nepemMeninBanusi, HUTh
Ha6op Ne 2

* [lITatuB 1abopaTopHsbIil ¢ AepxaTeneM

 lunamometp Ne 1 (mpenen uzmepenus 1 H)

* Turamometp Ne 2 (mpenen nzmepenus 5 H)

* 2 IpY>KMHBI HA TUTIAHIIETE: KECTKOCTh MPYKUHBI Ne 1 (50 + 2) H/Mm, x€ctkocTh nipykunbl Ne 2 (10 £
2) H/m

* 3 rpy3a maccoii (100 + 2) r kaxabIit

* HabGop rpy3oB, o603HaueHHBIX Noe 4, Ne 5, Ne 6 1 3akperi€HHbIX Ha KPIOUKe
* Jluneiika miactukoBas (amuHa 300 M)

* TpancnopTup MeTaUTMYECKHUI

* Bpycok nepeBsiHHbII Maccoit (50 = 5) T ¢ KPIOYKOM U HUTHIO

* Hanpasinsromias ¢ uameputenbHo# mkanoi Habop Ne 3



* [lItaTuB n1abopaTopHbIi ¢ MypTOI

* PeIuar ¢ KperuieHus MU U1 TPY30B

¢ bl10K OABHKHBIHN

* birox HEMOABMKHBII

* Huth (mmuHa He MeHee 1,2 M)

* 3 HMIMHAPUIECKHX rpy3a u3 ctanu Maccoit (100 £ 2) r kaxapiit

* JluHamMoMeTp TUTaHIIETHBIN (peaen u3mepenus 5 H)

* Jluneiika miactukoBas (amuHa 300 M)

* TpancropTup MeTaIITUYECKHUI

Ha6op Ne 4

* DJIEKTPOHHBIN CEKYHJIOMEP C JaTYUKaMH (YKOMIUIEKTOBAH JIEMEHTaMU ITUTAHUS)

* MarautoymnpasisieMble TePKOHOBBIC JATYHKHU CEKYHI0Mepa (JaTIUKH C KPYTOBOM 30HOM
YyBCTBUTEIBLHOCTH)

* Mexanundeckas ckambs (qymna 700 Mm)

* bpycoxk nepeBsiaubiii: m = (50 £ 2 1)

* [lItaTuB nabopaTopHblil ¢ MypTON

* TpancnopTup MeTaIM4ECKUI

* Huth (nmuHa He MeHee 1,2 M)

* Jlenta mepnas (mmmaa 1000 Mm)

* 4 nunuHApUYecKux rpysa u3 craimu Maccoi (100 + 2) r kaxblii

* 2 npyxuHbl: xkEcTKOCTh MpYKUHBI Ne 1 (50 + 2) H/m, sx€ctrkoctb npyxunbl Ne 2 (20 + 2) H/m
* I'py3 nunmunapudeckuii Mmaccoit (100 £ 2) r ¢ kproukom

* TpyOka anromMmuHueBas

KoMIIekT comyTCTBYIOMHUX 3JIEMEHTOB IS SKCIIEPUMEHTOB IO MOJIEKYIISIPHOU (hr3mKe
» Kanmopumerp

* Tepmometp

* Bechl 211eKTpOHHBIE

* smepurenbHbI IITHHAP (MEH3YpKa) ¢ moacTakanHukoM u3 [IBX (00bém 250 M)



* ['py3 nMIMHIPUYECKUIA U3 aTJFOMUHHEBOTO CIUIaBa Maccoii (68 + 2) r ¢ kproukom
* ['py3 mmuHApHYecKuii 13 cTaimu Maccoit (189 + 2) r ¢ kproukom

KOMIUTEKT COMyTCTBYIOMINX 3JIEMEHTOB JIJIsl SKCTIEPHMEHTOB 10 dJIEKTPOIHHAMHUKE
* MlcTouHUK MUTaHUS OCTOSIHHOTO M IEPEMEHHOT0 TOKa JTIMO0 OaTtapeiiHbIi 010K

* BonbT™MeTp ABYXIpeAeabHbIi: ipeaen usmepenus 3 B, nena nenenus mkansl C = 0,1 B; npenen
n3mepenus 6 B, nena nenenus mkansl C=0,2 B

* AMIiepMeTp ABYXIpeeibHbIN: peaen usmMepenus 3 A, nena aenenus mkansl C = 0,1 A; npeaen
m3mepenus 0,6 A, nena nenenus mkansl C = 0,02 A

* Pesucrop R1 conporusnenuem (4,7 £ 0,5) Om

* Pesucrop R2 comporusnenuem (5,7 £ 0,6) Om

* Pesucrop R3 conportusnenuem (8,2 + 0,8) Om

» HaGop u3 3 mpoBOJIOYHBIX PE3UCTOPOB

* DJIeMEHT 3JIeKTpuIecKoi rienu (peoctar) conporusieHuem 10 Om

* Kittou [t pa3MbIKaHUSI ¥ 3aMBIKaHUS SJICKTPUYECKOH 1ern

* Komriekt mpoBoioB

* Jlammouka HanpspxerueM 4,8 B

KOMIIIEKT COMYTCTBYIOIIMX JIEMEHTOB JIJIsl SKCIIEPUMEHTOB TIO ONITHKE

* MlcTOUHMK NUTaHUS TIOCTOSTHHOT'O TOKA, BBIIIPSIMUTEIb C BXOJHBIM HanpsbkeHueM 36+42 B win
Oartapeiinblii 610k 1,5+7,5 B ¢ BO3MOXHOCTBIO PETYIMPOBKH BBIXOAHOTO HAIIPSKEHHS

* Cobwuparoras nmun3a 1. pokycHoe pacctosaue F1 = (100 £ 10) mm

* CobOuparorias uH3a 2: pokycHoe pacctosiuue F2 = (50 + 5) mm

* Pacceuaromas nmuu3a 3 (pokycuoe paccrosuue F3 = —(75 £ 5) mm

* Jluneiika miactukoBas (amuHa 300 M)

* DKpaH CTaJbHOU

* Hampasnsironiast ¢ uaMeputensHoi mkanou (qmuna 730 MM)

* KoMILUIEKT MpOBOJOB

* Kirou ABYXTMO3UIIMOHHBIN IS PA3MbIKAHUS U 3aMBIKAHUS DJIEKTPUUECKON IeTTH
» OcBeTHTENb C HCTOYHUKOM CBETa HampspkeHuem 3,5 B

* [lleneBas quadparma



» Cnaiig «Mojenb npeameray B peiitepe
* [Tonyuunuuap

¢ [Inanmer Ha mIOTHOM JucTe A4 C KpPYTOBBIM TPAHCIIOPTUPOM



