MBOY I'puropsesckas COLI

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
ITeparormyeckum  3am.aupektopa no YP JUPEKTOP G
coneTow — s~

N.T'". Konsiera C.H. T'ynsesa
Ne 10 or «29» ITpuka3z Ne 353 ot «29» IIpuka3s Ne 353 ot «29»
aBrycra 2025 . aBrycra 2025r. aBrycra 2025r.

PaGouas nporpaMma A0MOJIHHTEILHOr0 00pazoBaHus no pu3nKe Ha Hase
obpa3zoBarenbHOro uenTpa Touka pocra Ais 9 KiaccoB
«MopaenupoBanue pu3nUeCKHX NPOLECCOB»

Ha 2025-2026 yueOnblii roa



MoAacHUTEeNnbHasa 3anNUCKa

Llesab nporpamMmmel: GopMUpOBaHHE YCTONUMBBIX 3HAHUH 110 KypCy (PH3UKH, HEOOXOIUMBIX IS

MPUMEHEHHUS B MPAKTUYCCKON JEATEIHHOCTH, TTOCTAHOBKHU ONBITOB, PEHICHUS 3ajady, IS U3YYCHHS
CMCXKHbBIX NUCHUILIINH, OJI4 HpOIIOJDKeHI/ISI 06pa30BaH1/151.
3aja4u NPOrpaMMbl .

UCIOJIb30BaHUEe MH(MOPMAIMOHHBIX TEXHOJOTMHA [ pelIeHus 3aaad  (Ioucka
HEo0X0auMol HH(pOpMaLnHU, 0pOPMIICHHUS PE3yIbTaTOB paboTHI);

dopMupoBanue yOeKICHHOCTH B TIO3HABAEMOCTH OKPY’KAIOIIETO MUPA U JIOCTOBEPHOCTH
HAaYYHBIX METO/IOB €r0 M3YUCHHS;

¢dopMHpOBaHHE Yy YYaIIMXCS YMEHHUH HAONIOJATh MPUPOIHBIC SBICHHUS M BBINOIHATH
OIBITHI,  Ja0OpaTOopHble  pabOTBI M  OKCICPUMEHTAJIbHBIC  HCCICAOBaHUSI  C
UCTIOJIb30BAaHUEM HM3MEPHUTEIBHBIX MPUOOPOB, MIUPOKO NMPHUMEHSEMBIX B MPAKTHYECKOU
KH3HU;

¢dopmupoBaHne yOSKICHHOCTH B IIO3HABAEMOCTH OKPY)KAIOIIETO MHUpA M JIOCTOBEPHOCTH
HAYYHBIX METO/IOB €TO N3yUCHHUS,

BOCIIUTAaHNE MHUIMATHBHOW, OTBETCTBEHHOM, LIEICYCTPEMICHHOW JIMYHOCTH, YMEIOIIEH
HNPUMEHSATH, OJTYYSHHBIH 3HAHUS U YMEHHS B COOCTBEHHOU IPAKTHKE.

[Tporpamma «DkcniepuMeHTa bHAsS (PHU3MKAa» OCHOBAHA HAa AKTHBHOW JCSITEILHOCTU JCTEH,
HaIlpaBJICHHON Ha 3apOXKJEHUE, HAKOIUICHUH, OCMBICIEHUE M HEKOTOPYIH CHUCTEMATHU3ALHUIO
¢du3nveckoit nupopMaIyH.

JlanHast mporpaMma neaaroru4ecku Iejecoodpa3Ha, T.K. OoHa 00ecredrnBaeT pa3HOCTOPOHHEE
u3ydeHne (PU3MKH, MO3BOJISIET HCIIOJIb30BaTh B MHIMBUAYAJFHOM IO3HABATEIHHOM OIBITE peOeHKa
pa3InYHbIe COCTABIAIONIME €ro CIOCOOHOCTEH; O0oibllloe BHHMaHHE Yyaessercs (HopMUpOBaHUIO
HABBIKOB BBIITOJIHEHUS TBOPYECKUX M 3KCIIEPUMEHTAIBHBIX paboT, pelIeHNI0 YIiyOlIeHHbIX 3a/1a4 10
¢u3uke, yTo CHOCOOCTBYET (POPMUPOBAHHUIO Y OOYyYarOMMXCA MPAKTUYECKUX M HCCIEI0BATEIbCKUX

HaBBIKOB.



ILnaHupyeMble pPe3ybTaThl 0CBOECHHS MPOIrPAMMBI

Peasm3anus mnporpaMMsl cliocOOCTBYeT IOCTHKEHHIO CJIeIYIOIIUX Pe3y/IbTATOB:
JInyHocTHBIE:

B cdepe TMYHOCTHBIX YHUBEPCAIBbHBIX YIEOHBIX ICHCTBUN yUaIXCS:

* yueOHO-1103HaBaTEIbHbII MHTEPEC K HOBOMY Y4eOHOMY MaTepuay U crioco0am perieHus
HOBOI 3a7a4m;

* OpUEHTAaLlMs Ha MOHMMaHKUE IPUYMH yclieXa BO BHEYUYEOHO NesTeIbHOCTH, B TOM YUCIIE Ha
caMOaHaJIM3 ¥ CAaMOKOHTPOJIb PE3yJIbTaTa, Ha aHAJIN3 COOTBETCTBUS PE3yJIbTaTOB TPEOOBAHHIM
KOHKPETHOH 3a7a4u;

* CIIOCOOHOCTH K CAMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTH BHEYUEOHOH JIeSTENbHOCTH;
OO0yyawmmiics MOJy4uT BO3MOKHOCTD JIJI51 (DOPMUPOBAHUS:

* BHYTPEHHEN MTO3UIMH LIKOJIbHUKA Ha YPOBHE MOJIOKUTEIBHOIO OTHOILIEHUS K LIKOJIE,
HNOHUMaHMs He0OXOAUMOCTH YUEHUs, BBIPAXKEHHOTO B IIPe00JIalaHu yueOHO-103HABATEIbHbIX
MOTHBOB U NPEIANOYTEHUH COLMATBHOTO CIT0C00a OLIEHKN 3HAHMIA;

* BEIPQXKEHHOM yCTOMYMBON yuyeOHO-1103HABATEIbHON MOTHBALIUY YUEHUS;

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

B c(epe perysiTHBHBIX YHUBEPCAJIbHBIX YU4eOHBIX AeliCTBUI yUalIUXCH:

* [JIAHUPOBATh CBOM JEHCTBUS B COOTBETCTBUHU C IIOCTABICHHOM 3aJa4eii U YCIOBUAMH €€
peanu3alyu, B TOM YUCII€ BO BHYTPEHHEM IUIAHE;

* YUUTBIBAaTh YCTAHOBJICHHBIE MPABUJIA B INIAHUPOBAHUU M KOHTPOJIE CII0OCO0A PELICHNUS;

* OCYLIECTBIISITh UTOTOBBIM U MOIIArOBbIN KOHTPOJIb IO PE3YIBTATY;

* OLICHUBATh IPABUJIbHOCTD BBINOJIHEHMS JEHCTBUS HA YPOBHE aIcKBaTHON PETPOCIIEKTUBHON
OLIGHKH COOTBETCTBUS PE3yIbTaTOB TPEOOBAHUSAM JAHHOW 3a]au M 3aJa4HON 001aCTH;

* aJIEKBAaTHO BOCIIPUHUMATH NIPEIOKEHNUS U OLIEHKY YUUTENEH, TOBApUILEH, POAUTENEH U IPYTUX
JIIOJIEH;

* pa3nuyarh croco0 U pe3yibTaT AeHCTBHSL.

OOyuarommiicst NOJYYUT BO3MOKHOCTH HAYYNTCH:

* B COTPYAHHMYECTBE C YUUTEIEM CTAaBUTh HOBbIE yUeOHBIE 3a/1auu;

* IPOSIBJISITH [T03HABATENIbHYIO HHUIIUATUBY B yU€OHOM COTPYIHUYECTBE;

* CaMOCTOSITENIbHO aJIeKBaTHO OLICHUBATh NPAaBUIBLHOCTD BBINOJIHEHUS JEHCTBUS U BHOCUTD
HE00XO0MMble KOPPEKTHBHI B HCIIOJTHEHHUE KaK 110 XOAY €ro peanu3aliu, Tak U B KOHIIE IeHCTBUSI.
B cepe nosHaBaTeIbHBIX YHHBEPCAJBHBIX Y4eOHBIX JCHCTBHI YYAIIHUXCH:

* OCYILIECTBIISITh MOMCK HEOOXOAUMON NH(OPMALIUHY I BHIIOJHEHUS BHEYUEOHBIX 3aJlaHUH C
UCIIOJIb30BaHUEM YUeOHO TUTepaTyphl U B OTKPHITOM HH(POPMALIMOHHOM IIPOCTPAHCTBE,
SHUUKJIONEINH, CIPaBOYHUKOB (BKJIIOYasl 3JIEKTPOHHBIE, IU(PPOBBIE), KOHTPOJIUPYEMOM MPOCTPAHCTBE
HNurepHera;

* OCYHIECTBIISITH 3aIUCh ((PrKcaInio) BEIOOPOUHON HHPOPMAIHH 00 OKPYXKAIOIIEM MUPE U O cede
CcaMOM, B TOM YHCJIE C IOMOIIbI0 HHCTpyMeHTOB 1KT;

* CTPOUTH COOOILIEHNUS, TPOEKTHI B YCTHOM U MUCbMEHHOU (opme;

* IPOBOJIUThH CPABHEHUE U KJIACCU(UKALINIO TIO 33JJaHHBIM KPUTEPHSIM;

* YCTaHABJIMBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U B M3y4aeMOM KpPYTe SBJICHUMH;

* CTPOMTD pacCykACHUs B GOpME CBSA3U MPOCTHIX CYXkIEHUI 00 00BEKTE, €ro CTPOSHHUH,
CBOMCTBAXx U CBS3aX;

OOyuarommiicst MOJTYYUT BO3MOKHOCTh HAYYHTHCS:

* OCYIIECTBIISTH pacIIMPeHHbIN NOUCK HH(OPMAILIUU € UCTIOIb30BAaHUEM PECYPCOB OMOIMOTEK U CETH
HurepHer;

* 3aMKUChIBAaTh, PUKCHPOBATH HH(POPMALIHIO 00 OKPYKAIOIIUX SBICHHUSIX C TTOMOILBIO
uHctpymeHtoB UKT;

* OCO3HAHHO U NPOU3BOJIBHO CTPOUTH COOOIIEHHS B YCTHOM M MHCbMEHHOM (hopMe;



* OCYILECTBIIATH BBIOOP Hanbosee H3PPEeKTUBHBIX CIOCOOOB PEIICHHS 33a4a4 B 3aBUCIMOCTH OT
KOHKPETHBIX YCIIOBHIA;

* CTPOUTB JIOTHYECKOE PACCYXkKACHUE, BKIIOYAIOIEE YCTAHOBJICHUE IPUYUHHO-CIICICTBEHHBIX CBA3EH;
* MOT'YT BBIMTH Ha TEOPETUYECKUI YPOBEHb PEILIECHUS 33[a4: PEIICHUE 10 ONPEICIICHHOMY IIJIaHy,
BJIaJICHUE OCHOBHBIMHU IIPUEMAMU PEIICHMS, OCO3HAHMS JACATEIBHOCTHU 110 PEIIECHUIO 3aJa4H.

B cepe KOMMYHUKATHBHBIX YHUBEPCAJIbHBIX YUEOHBIX JIeiiCTBUA 00yUAIOIIMXCS

* aJIEKBATHO MCII0JIb30BaTh KOMMYHUKAaTUBHBIE, IPEXKIE BCETO - PEUEBbIE, CPEACTBA IS

peLIeHHs Pa3JInYHbIX KOMMYHHMKATUBHBIX 33/1a4, CTPOMTh MOHOJIOTUYECKOE COOOLICHHE, BIAJETh
JMATIOTHYECKOr (hopMOif KOMMYHHUKAIIMH, UCIIONB3Ys, B TOM 4yHcie cpeactsa u mHCTpyMeHTsl UKT u
JMCTAHIIMOHHOIO OOILEHMS;

* IOIYCKaTh BO3MOKHOCTh CYIIIECTBOBAaHUS y JOJEH pa3IM4HbIX TOUEK 3pEHUs, B TOM YHCIIE HE
COBIAJAIONIUX C €r0 COOCTBEHHOM, U OPUEHTHPOBATHCS HA MO3UIIMIO ITApTHEpPA B OOILEHUH U
B3aUMOJCHCTBUH;

* YUUTHIBATh Pa3HbIE MHEHMS U CTPEMUTHCSA K KOOPAMHALMY PA3JIMYHbIX [TO3ULUHI B
COTPYAHHUYECTBE;

* (hopmynupoBaTh COOCTBEHHOE MHEHHUE U TIO3ULIHUIO;

* TOTOBAPHUBATHCS M MPUXOIUTH K 0OLIEMY PEIICHUIO B COBMECTHOM JIESITEILHOCTH, B TOM YHUCIIE B
CUTYallUU CTOJIKHOBEHUS UHTEPECOB;

OOyuarommiicst NOJIYYUT BO3MOKHOCTh HAYYHTHCS:

* YUUTBIBAaTh U KOOPAUHUPOBATh B COTPYAHUYECTBE OTIMYHBIEC OT COOCTBEHHOMN MO3ULIUM IPYTUX
JIIOJIEH;

* YUUTBIBaTh pa3Hble MHEHUS U MHTEPEChl 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIHIO;

* [IOHUMATh OTHOCUTEIBHOCTh MHEHUH U MTOJIXOJI0B K PELICHHUIO POOJIEMBL;

* ApryMEHTHPOBATh CBOIO IMO3ULINIO U KOOPAUHUPOBATH €€ C MO3ULUAMU IapTHEPOB B
COTPYAHUYECTBE NP BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM EATETHLHOCTH;

* 3aJ1aBaTh BOIPOCHI, HEOOXOAUMBIE AJIsi OpraHU3alMU COOCTBEHHOM NeATEIbHOCTH U
COTPYAHHUYECTBA C IAPTHEPOM;

* OCYILECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO
B3aUMOIIOMOIIIb.

IIpeamMeTHbIe:

® OPHEHTHUPOBATHCS B SABICHUSAX U 00BEKTAX OKPYKAIOIIETO MUPA, 3HATh TPAHHUIIBI UX
MIPUMEHUMOCTH;

® TIOHMMATh ONpeJeIeHH GU3NUECKUX BEIMUYMH U TIOMHUTH ONpeensionue GopMyIibl,

MOHUMATh, KaKUM (PU3UYECKUM TIPUHITUIIAM U 3aKOHAM TOTYUHSIOTCS T€ WK WHBIE O0BEKTHI U

SIBJICHUSI TIPUPOJIBL;

3HaHME MOJIEJIH MMOMCKa PELIeHUH IS 3aa4 1o (PU3HKE;

pUMeUaTh MOJIENU SBIICHUI U 00BEKTOB OKPYKAIOIIIETO MUPA;

AHAJIU3UPOBATH YCIOBUE 3a]1aUH;

nepedOpMyIUPOBATh U MOJICITUPOBATH, 3aMEHATh UCXOIHYIO 3a/1auy IPYro;

COCTaBJISITh TIJIaH PEUICHUS;

BBIJIBUTATh U MTPOBEPATH MpejiaraeMble JJIs1 PEIICHUS THIIOTE3bI;

BJIaJIETh OCHOBHBIMU YMCTBEHHBIMHU OIE€PALMSAMU, COCTABIISIIOIIMMH TOUCK PELICHUS 3aa4H.

BJIaJIETh HABBIKAMU MOJATOTOBKH M MPOBEACHUS SKCIIEPUMEHTA;

BIIQJIETh HABBIKAMU MPOEKTHOM AESTEIbHOCTH.



Coaep:xanne
Kunematuka

Crioco0bl onMCaHusI MEXaHUYECKOTo ABMKEeHUE. [IpsiMOTrHEITHOE paBHOMEPHOE JIBI)KEHUE TI0
miockoctH. [lepeMenienre u CKOPOCTh MPU PABHOMEPHOM MPSMOTMHEHHOM JIBMYKCHHH TI0 TJIOCKOCTH.
OtHOCUTENBHOCTD JIBHKEeHUS. Cl10KeHUEe NBUKEeHUU. [IpuHIUIT He3aBUCUMOCTH IBUKCHUI.
KpuBonuneiinoe npuxenue. J[Brxkenue tena, PaBHoMepHOE ABUKEHHE IO OKPY>KHOCTH. Y TJI0Bas
ckopoctb. [lepuoa u yactora BpaiieHus. CKOPOCTb U YCKOPEHHUE MPU PABHOMEPHOM JIBHXKEHHUH 110
OKPY>KHOCTH.

JKcnepuMeHTaIbHbIE padoThI:
N3ydenne nuxkeHusI CBOOOIHO Magaroniero tena. 3ydeHne qBUKESHHS TI0 OKPYKHOCTH.
IIpumepHbIe TeMbI IPOEKTHBIX H HCCJIET0BATEIBLCKUX PA0OT:

Omnpenenenne CKOpOCTH paBHOMEPHOT'O JIBHKEHUS ITPU UCIIOJIB30BAHUU TPEeHaxepa «Oeropas
JIOPOKKa».

I/ICTOpI/I‘leCKaﬂ PCKOHCTPYKIUS OIIBITOB TI'anunes mo OIIPEACIICHUIO YCKOPCHUA CBO60,I[HOFO naacHusA
TCII.

[TpunIMIIBI paOOTHI TPUOOPOB I U3MEPEHUS CKOpOCTel U yckopeHuid. [Ipumenenne cBo60HOTO
NaJCHUS ISl U3MEPEHUs PeaKINK YeJIOBEeKa.

Pacuer TpaekTopuu ABMKEHUS IEpcOHaXKel paccka3zoB P.Pacma.

XapaKkTepuCTHKA OCHOBHBIX BH/IOB JI€ATEILHOCTH: YTCHUE U 00CYXIICHHE TeKCTa CTaTeil
MHTEPHET-CalTOB, 00CYKACHUE JOKIAJ0B M MTPE3EHTAIN, COCTaBICHUE U pEIICHNE 3a/1ad,
oOcyxieHue croco6oB pemieHus (moaroroska k OI'D no usuke).

JAunamuka

HNuepuuanbublie cuctemsl oTcuera. Cuina. 3akoHsl HetoToHa. J[BH)keHME Tena o1 JeHCTBHEM
HECKOJIbKMX CHJI. [[BH>KEHUE CHCTEMBI CBSA3aHHBIX TEJ. MATEPUATIBLHON TOUYKH MO OKPYKHOCTHU. Kitaccsl
CuJI. 3aKOH BCEMHUPHOIO TAroTeHus. J{Brmxkenue mianer. ckyccTBeHHble cryTHUKH. CoJTHeUHast
cucreMa. Mcropust pa3sutus npeacrasienuii o Becenennoit. Ctpoenue u 3Bostonus BeeneHHol.

IKCNEePUMEHTAJbHbIC PA00THI M HCCIe10BaTeIbCKHE Pa0OThI:

I/I3MepeHHe MacCChI TCJia € UCITOJIB30BAHUECM BEKTOPHOT'O PA3JIOKCHUA CUJIBI. I/ISY‘ICHI/IG KHMHECMATHKHU U
JAUHAMHUKU pPaBHOYCKOPCHHOI'O ABUKCHUS (Ha MpUMEpPE MAIINHBI ATBy,E[a).

I/ISy‘{CHI/IC TPCHUSA CKOJIbXKCHUS.

HCTOqueCKaSI PEKOHCTPYKIUA OIBITOB Ky.]'IOHa 1 AMOHTOHA ITI0 OMPECACIICHNUIO BEJIMYHUHBI CUJIbI
TPEHUS CKOJIBXKCHUS.

HCpBLIC HCKYCCTBCHHBIC CITYTHHUKHU 3emin.
Kak oTanyaroTcs MexaHH4YecKue MponeCcChl HA 3emiie 0T MEXaHUYECKHUX IMpOLCCCOB B KocMoce?
3aHMMATENIbHEIC OIBITHI

XapakTepuCcTHKA OCHOBHBIX BH/IOB JI€ATEJILHOCTH: YTCHHE U 00CYX/ICHHE TEKCTa CTaTeH
UHTEPHET-CATOB, 00CYKICHUE TOKJIAI0B U MPE3CHTAIININ, COCTABJICHUE U PCILICHHE 3a/1ad,
o0cyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usnke).



NMmnyabe. 3aK0H COXpaHEeHUS UMITYJIbCA

Nmnynse. U3Menenne umnyinbca MatepuaibHoi Toukd. Cuctema Teil. 3aKOH COXPaHEHUST UMITYJIbCA.
JKcnepuMeHTaIbHbIE Pa00ThI U HCCIEI0BATEIbCKHE PA0OTHI:

PeaktuBHOE NBHKEHUE B IPUPOJIE.

PaccnenoBanue [ITII ¢ momolbio 3aK0Ha COXpaHEHHUsI UMITYJIbCA.

XapakTepucTHKA OCHOBHBIX BH/IOB J1eSIT€IbHOCTH: YTCHUE U OOCYXICHHE TEKCTa CTaTel
UHTEPHET-CAlTOB, 00CYKICHUE JIOKJIAJIOB U MPE3EHTAINI, COCTABJICHUE U PEIICHHE 3a]ad,
obcyxaeHue crnocoboB pemieHus (moarotoska k OI'D o dpuzuke).

Craruka.

PaBHoBecue Tesma. MOMEHT Cuiibl. Y CII0BUS paBHOBECHS TBEpAOro Teia. IIpocTeie MexaHU3MBl.
JKCIepUMEHTAJIbHbIE Pad0ThI U McCie0BaTeIbCKHe PadoThI:

OrnpezesieHrne EHTPOB MACC PA3IUYHBIX Tell (TPH CI10co0a).

[TprMeHeHre NPOCTHIX MEXaHU3MOB B CTPOUTENILCTBE: OT 3EMJISTHKH J10 Hebockpeoa.
HccnenoBaHnre KOHCTPYKLIMU BEJIOCUIIEAA.

XapakTepucTHKA OCHOBHBIX BH/I0B J1eSITEJIbHOCTH: YTCHUE U OOCYXICHHE TEKCTa CTaTeh
UHTEPHET-CAlTOB, 00CYKICHUE JIOKJIAJIOB U MPE3CHTAIINI, COCTABJICHUE U PEIICHHE 3a]ad,
oOcyxaeHue crnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

Mexanudyeckne KoJ1e0aHUS U BOJIHbI

Mexanunueckue konedanus. [IpeobpazoBanne 3Hepruy Npu MEXaHNYECKUX KOJIEOaHHSIX.
MaremaTtuueckuil U Ipy>KMHHBIN MasTHUKH. CBOOO/IHbIE, 3aTyXal0IIME U BBIHYK/IEHHbIE KOJIeOaHusl.
Pe3onanc. Mexannueckue BOJIHBI. [[1MHA U CKOPOCTH BOJHBI. 3BYK.

JKcnepUMeHTATbHBIE PA00ThI U HCCIeI0BaTeIbCKHe Pa0oThI:
N3yuenne konedaHU HUTSHOTO U NPY>KUHHOT'O MassTHUKOB.
CrpyHHBIE My3bIKaJIbHbIE HHCTPYMEHTHI.

KonebarenbHble CUCTEMBI B TPUPOJIE U TEXHUKE.

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTU: YTEHHUE U 00CYXJICHHUE TEKCTa CTaTel
UHTEPHET-CANTOB, 00CYKICHNE IOKIIAI0B U MIPE3EHTAIINI, COCTABICHNE U PEIICHHE 3ajad,
obcyxaeHue crnocoboB pemieHus (moaroroska k OI'D no duzuke).

DJIeKTPOMArHUTHbIE KOJIe0OAHUS U BOJHBI

[Tepemennsiit anexTpudeckuii Tok. KonedatensHblil KOHTYp. BeiHyXAeHHBIE U cBOOOAHBIE DM
KosiebaHus. DM BOJIHBI U MX CBOMCTBA.

JKcNnepUMeHTAIbHbIe pad0ThI U MccileJ0BaTeIbCKHe PadoThI:
[TpyHLIMIIBI pagUOCBA3H U TEIECBUICHNUS.

Binsinne DM u3nyyeHuil Ha )KUBbIE OPTaHU3MBI.



N3rotoiieHUE yCTAaHOBKY ISl AEMOHCTPAUU ONBITOB 110 DMMU.
OnexTpoMarouTHoe uzinydenne CBY-neun.
Hcropuueckast peKOHCTPYKIIHS ONBITOB AMIiepa.

XapakTepucTHKA OCHOBHBIX BH/IOB JIeATeJIbHOCTH: YTCHHE U OOCYXKICHHE TEKCTa CTaTeH
MHTEPHET-CAalTOB, 00CYKACHUE TOKJIAJI0B U MPE3EHTALINI, COCTABICHUE U PEIICHHE 3a/ad,
o0cyxaeHue crnoco0oB perienus (moarororka k OI'D no ¢pusuke).

Ontuka

Ucrounuku cBera. [eiicTBus cBeTa. 3aKOH MPSMOJIMHEHHOTO paclipoCTPaHEHUsI CBETa. 3aKOH
oTpaxkeHus ceeta. [loctpoenue n300pakeHuil B INIOCKOM 3epKajie. 3aKOH MPeIOMIICHUS CBETa Ha
IJIOCKOW TPaHULIE IBYX OAHOPOJHBIX IPO3pauHbIX cpel. [Ipenomnenue ceera B npusMme. ucnepeus
cBeTa. SIBieHNe NOJHOTO BHYTpEeHHEro oTpaxeHnus. JIunzpel. Tonkue nun3bl. [locTtpoenue
M300paXeHH, CO3aBaeMbIX TOHKUMU JIMH3aMHU. [ 11a3 u 3peHue. OnTudeckue npuoopshl.

JKcNepUMeHTAIbHbIE Pa00Thl U HCCIIEI0BATEIbCKHE PA0OTHI:
DKCrepuMeHTalbHas IPOBEpPKa 3aKOHA OTPAKEHUSI CBETA.
H3mepenne nokasaress NpeaoMIICHUs BOIBL.

N3mepenne GoKyCHOTO pacCTOSIHUSI COOMPAIOICH JTUH3EI.
Hcropus ucciienoBaHus CBETOBBIX SIBJICHUM.

Hcropuueckas peKOHCTpyKLHUs Teneckona ["anumnes.
N3rorosiieHne Kajienaockona.

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTU: YTEHHE U 00CYXICHHUE TEKCTa CTaTel
UHTEPHET-CANTOB, 00CYKICHNE TOKIIAJI0B U MPE3EHTAIINI, COCTABICHNE U PEIICHHE 3ajad,
obcyxaeHue crnocoooB pemienus (moaroroska k OI'D u EI'D no ¢uzuke).

®du3zuka aToMa M1 aTOMHOI0 gapa

Crpoenue atoma. [lornomenue u ucnyckanue cBeta aromamMu. OnTuyeckue crekTpbl. OnbIThI
Pesepdopna. Ilnanerapuas monens aroma. CTpoeHHE aTOMHOTO Apa. 3apsAA0BOE U MAaCCOBOE YHCIIA.
SnepHble cuibl. DHEPrUs CBSI3M ATOMHBIX SA€p. 3aKOH paloaKTUBHOTO pacnaaa. Anbga- u oera-
pacmazpl. [IpaBuna cMmemnenus. SnepHple peakun. Jlenenue u cUHTE3 saep. SaepHas sHepreTuka.
Uctounuku sHeprun ConHila u 38e3/1. Perucrpanus saepHbIX u3inydeHuil. BnusHue paguoakTHBHBIX
U3JIy4EeHUH Ha *KUBbIE Opranu3Mbl. Jlo3uMerpus. DKooruueckre npoodaeMsl sJIEpHOM SHEPreTUKY.

JKcNnepUMeHTAIbHbIe pad0ThI U MccileJ0BaTeIbCKHe PadoThI:
Hcropust nzydeHus atoma.

N3mepenne KI1[] comnegnoit 6arapen.

HeBuaumble n3i1y4eHus B CIIEKTPE HArPETHIX TEIL.

XapaKTepMCTmca OCHOBHBIX BU/10B 1€ATECJIBbHOCTU: YTCHUC O6CY)K)I€HI/I€ TEKCTa cTaTel
UHTEPHET-CATOB, 00CYKICHUE TOKJIAI0B U MPE3CHTAIININ, COCTABJICHUE U PEILICHHE 3a]1ad,
o0cyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).



@opMbl OPraHu3anuy 00pPa30BaTEJILHOIO Npolecca:
— TpymIoBas;
— WHIWBUIyaJTbHAs;
— ¢dpoHTaNIbHAS.
DopMBbI KOHTPOJIS:
VYuarmuiicss y4uTCS OIICHMBAaTh CeOS W APYrHUX caM, 4TO MO3BOJSET Pa3BUBATh YMCHHS

caMOaHaJli3a U COCOOCTBYET Pa3BUTHIO CAMOCTOSITEIIBHOCTH, KAK CBOMCTBY JINYHOCTH Y4YaI[erocs.
BrlsiBrieHHE NPOMEXYTOYHBIX M KOHEYHBIX pE3YJbTATOB YYAIMXCS IPOMCXOJHUT dYepe3
IPAaKTHYECKYIO JeSATEIbHOCTD; 3a4eTHBIC Pa0OTHL:

e TeMaTHYeCKas MOJ00pKa 3a/a4 Pa3IMYHOrO YPOBHS CJIOXKHOCTH C IMPEACTABICHUEM pa3HBIX
METOZIOB PELICHUsS B BU/IC TEKCTOBOI0 J0KYMEHTA, Mpe3eHTaluu, (pJIII-aHHMALIUH, BUIEOPOTHKA
Wi Web — crpaHunsl (caiita)

® BLICTABKa [IPOCKTOB, [IPE3CHTAIINII;

® J[EMOHCTpALUsl SKCIEPUMEHTA, KaUeCTBEHHO 3a[a4i ¢ KaueCTBCHHBIM (YCTHBIM HJIHM B BHUJIC
IPUIOXKEHHs, B TOM 4YHCIE, IPE3CHTALMEH) OMUCAaHHEM IMpolecca Ha 3aHIATHH, (eCcTHBAIC
IKCIIEPUMEHTOB; (DU3NUCCKHE OJTMMITUAIBI.



KajeHIapHO-TeMATHYECKOE NJIAHUPOBAHHE

Ne Tema 3ansATHSA KoimuectBo | Mecsing Yucio
n/n 4acoB
Beenenne (2 yaca)
11 Bsonnoe 3ansrue. Llenu u 3amaum xypcea. 1
Texnuka 6e30macHOCTH.
1.2 [ToBTOpenue 6a3oBoro Marepuaia, 1

HN3Y4YCHHOI'O B 8 xmacce

Kunemaruka (14 yacos)

2.1 | CnocoObl MEXaHUYECKOIO ABUKEHUS KaK 1
CrocoObI onrcanus GyHKITMOHATHHBIX
3aBHCUMOCTEH

2.2 | llpsmonuHeliHOe paBHOMEPHOE ABUKEHUE 110 1
II0CKOCTH. CMOTPSI, U3 KaKOU TOUKHU
HaOJIIONAaTh.

2.3 | OtHOocuTenbHOCTH ABMKeHMs. CloKeHne 2
NBKeHUH. [IpuHIIUIT He3aBUCUMOCTH
NBIDKCHUHU

2.4 | N3y4yeHue BUXKEeHUs CBOOOIHO MAJAOLIETO 2
Tena. M3ydyenue 1BU>KEHUS Tella 1o
OKPY>KHOCTH

2.5 | Kyna u kak nosierena BUITHEBAst KOCTOYKA? 1
Pacuer TpaekTopun 1BHKEHHUS TEN U
MEPCOHAXKEN paccka3oB 0 MioHXay3eHe

2.6 | UcTopuueckasi peKOHCTPYKIUS OIBITOB 1
["anmes o onpeneneHNI0 YCKOPEHHS
CBOOOJTHOT'O Ia/ICHUS

2.7 | OnpeneneHue CKOPOCTU PaBHOMEPHOTO U 2
PaBHOYCKOPEHHOTO JIBHKEHUS IIPU
HCIOJIb30BaHUU TpeHaxepa «Ooeropas
nopoxkay. [IpuHuunel paboTsl mpruOOpoB
JUISI U3BMEPEHUSL CKOPOCTEN M YCKOPEHU I

2.8 | IIpoekTHas paborTa. 2
2.9 | Koncynpranus mo npoeKTam 1
2.10 | 3ammTa MPOEKTHBIX paboT 1
Junamuxka (14 yacoB)

3.1 | Cuna Boyn, cuma yOeKICHUS WIH CHJIa — 2

¢dusnyeckas BenuurHa? Buabl cuil, CUIIBI B
IIPUPOJIE U TEXHUKE.

3.2 | I3MepeHue Macchl Tela ¢ UCMOJIb30BaHUEM 2
BEKTOPHOT'O PA3JIOKCHHIS CHJI
3.3 | JIBmkeHHE Teia Mo JSHCTBHEM HECKOIBKUX 2

cuil. Pelnienne THITOBBIX 3a1a4
MPaKTUYECKOT0 XapakTepa Ha 3aKOHbI

HrroTona
3.4 | JIBIDKCHHE CUCTEMEI CBS3aHHBIX TEI 2
3.5 | UcTtopus pa3BuTHs NpEACTaBIECHUN O 1

Bceenennoii. Conneunas cucteMa. JIBmkeHue




IIAHET U X CITYTHHKOB

3.6 | OTkprITHA HA KOHUMKE iepa. [lepBbie 1
HCKYCCTBEHHbBIEC CIYTHUKU 3eMJIn
3.7 | IIpoextHas pabora 2
3.8 | Koncynpranus no npoekram 1
3.9 | 3ammuTa MPOEKTHBIX paboOT 1
Nmnyabce. 3aKoH coXpaHeHus1 UMITYJibca (6 4acoB)
4.1 | Umnynbc. 3aKOH COXpaHEHUs UMITYJIbCA. 2
Perrenue TUMOBBIX 3374 MPAKTUUECKOTO
Xapakrepa
4.2 | PeakTuBHOE ABM)KEHUE B IPUPOJIE U TEXHUKE 2
4.3 | PaccaenoBanue JTII ¢ momomipio 3akoHa 2

COXPAHCHUA UMITYJIbCA

Craruka (4 yaca)

5.1 | OnpeneneHue NEHTPOB MACC PA3IUYHBIX TEJ 2
5.2 | [IpumeHeHne TPOCTHIX MEXaHU3MOB B 2
CTPOUTENBCTBE: OT 3EMJIIHKH 10
HEeOOCKpeOOB
Mexannuyeckue Koj1e0aHusi M BOJHBI (6 4acoB)
6.1 | Buasl MassTHUKOB U UX KoJieOaHu. MasTHUK 2
®dyko. KonebarenbHble CUCTEMBI B IPUPOJIE U
TEXHHUKE
6.2 | IIpoektHas pabota 2
6.3 | Koncynpranus mo mpoekram 1
6.4 | 3ammTa IpOEKTOB 1
DJIeKTPOMarHUTHbIE KoJieOaHus U BOJIHBI (4 yaca)
7.1 | OKxcniepuMeHTalIbHAs IPOBEPKA CBOMCTB OM 2
BOJIH
7.2 | VccrnemoBanue 31€KTPOMArHUTHOTO 2

m3nyderus: CBY - neun

Onruka (8 yacoB)

8.1 | MccnenoBaHue CBETOBBIX sIBJIEHUH. Perenue 2
TUTIOB 33124 PAKTUIECKOTO XapaKTepa
8.2 | Coznanue MoJenu Kaneinagockona 2
8.3 | DkcnepuMeHTaIbHAS ITPOBEPKA 3aKOHA 2
oTpakeHMs cBeTa. M3Mepenue nokasarens
MIPETTOMIICHUS BOJIBI
8.4 | Co3znanue Moy EPUCKOIA 2
Du3uKa aToMa U aTOMHOI0 1/1pa (8 4acoB)
9.1 | Buasl pannoakTUBHBIX U3ny4yeHuil. Biusnue 2
PaMOaKTUBHBIX U3ITy4YE€HUH Ha JKUBBIE
OpTaHU3MBI
9.2 | CnocoOsl 3aMThI OT PaMOAKTUBHBIX 1
W3Ty4YECHHI
9.3 | Boruncnenue KI1JI conneyHoii 6atapen 1
9.4 | IIpoektHas padoTa 2
9.5 | KoHcynpTanus no npoekram 1
9.6 | 3ammTa MPOCKTOB 1
10 | PemieHune YKCEePUMEHTAJbHBIX 3aJaHUH 2
11 | UTorosoe 3aHsiTHE 2







IIpunosxenne 1
Kpurtepun oneHKH 3KCIIEpMMEHTAIbHBIX Pa00T MJIH ONBITA - HCCJICJOBAHNUS

Kpumepuii

AxkypatHOCTh 0hopMiIeHus (Onrcanue) paboThl

Hanuuue pucynka (cxembl) yCTAHOBKU C 0003HAYEHHUEM U3MEPSEMbIX BEJIMYUH

Hannure npaBriibHBIX M3MepeHnid (opopMiieHHe U3MEPEeHU B TaOuIle, B BUE TpaduKa)

Hannuame IMpaBUJIbHBIX BBIUMCIICHHUH HJIM aHAIU3 Ha6J'II-OI[€HI/I$I

Hanuuue Pa3BEPHYTOI'0 BbIBOJA, OTPAKAOIICTO CYIIHOCTh N3YUAaCMOTI'O SBJICHUA C YKa3aHUEM
KOHKPCETHBIX PE3YJIbTATOB

Ipuio:xkenne 2

KpuTepnn OLCHKHU 32aIUTHI IPOECKTA

Kpumepuii

MaTepI/IaJ'I AOCTYIICH U HAYYCH, HACU PACKPBITHI. KauectBeHHOE H310KEHNE COACPIKaHus: YCTKad,
I'paMOTHas p€ub, NEPECKa3 TCKCTa (I[OHYCKaCTC}I 3a4YUTBIBAHUC LII/ITaT); HanOoJIee BaKHBIC IOHATHA,
3aKOHBI U (I)OpMYJ'ILI JAUKTYIOTCA IJIA 3aIlIUCH.

Harnsaguoe MMpEACTaBJICHUEC MaTCpUalia (C HUCIIOJBb30BAHHUECM CXECM, qepTeH(eﬁ, PUCYHKOB,
HCIIOJIBb30BaHUC Hpe3eHTaHI/II/I)

Hcnons3oBanue MMPaKTUICCKUX MHHH-HCCIIEJOBaHUI (HOKEB OHBITa)

KauecTBeHHBIC OTBETHI Ha BOIIPOCHI CJ'Iy'IJ_IaTCJ'IeI\/’I 10 TEMC

Yetko chopMynnpoBaHbl BEIBOIbI




