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JIOMMOJHUTEJBbHASL OBIEOBPA3BOBATEJIbHASI TIPOTPAMMA ECTECTBEHHO-
HAYYHOMW TEXHOJIOTMYECKOM JEATEJIHBHOCTEM

IO ®PU3UKE
«@PU3UKA B 3ATIAYAX U DKCIIEPUMEHTAX»
JJISI 9 KJIACCOB C HCITOJIb30BAHUEM OBOPYJIOBAHMS IEHTPA
«TOUYKA POCTA»



TlosicHUTEIbHASA 3aIMHCKA

IleJb nporpaMMbi: (bOpMI/IPOBaHI/Ie yCTOfI‘lI/IBI)IX 3HaHUH 110 KypcCy (1)I/ISI/IKI/I, H606XOI[I/IMLIX JJIA IPUMCHCHU S B HpaKTI/I‘IeCKOﬁ JCATCIbHOCTHU, ITIOCTAHOBKH OIIBITOB,
pemeHus 3aaa4, 41 U3y4CHNA CMCKHBIX TUCHUILIINH, JJIS ITPOJOJIZKECHU S OGpaSOBaHI/IH.

3agaun nporpamMMal:

®  UCNOJNBb30BaHHE MH(DOPMAIIMOHHBIX TEXHOIOTUH sl pelleH s 3a1a4 (MIOMCcKa Heo0X0AMMOW HH(pOopMaIuu, 0pOpPMIIEHHUS Pe3yIbTaTOB paboThI);
o (opmupoBaHKe YOSKICHHOCTH B TI03HABAEMOCTH OKPYXKAIOIIET0 MUPA U JOCTOBEPHOCTH HAYYHBIX METOJIOB €0 U3yUeHUS;

e (opmMHpOBaHUE y yUAIUXCSl YMEHUI HAOMI01aTh IPHPOIHBIC IBJICHUS U BBIIIOIHATE OIBITHL, Ta00paTOpHBIE paOOTH U SKCIIEPUMEHTAIBHBIEC HCCIEI0BAHNUS C
HCTIOJIB30BAHNEM N3MEPHUTENBHBIX TPUOOPOB, IIUPOKO MPUMEHSIEMBIX B IPAKTUIECKOH JKU3HH;

e (opmupoBaHue YOSKICHHOCTH B TI03HABAEMOCTH OKPYKAIOIIET0 MUPA U JOCTOBEPHOCTH HAYYHBIX METO/IOB €0 U3yUCHHUS;
e  BOCIMTaHHE WHUIIMATUBHOW, OTBETCTBEHHOH, [IEIEYCTPEMIICHHON IMYHOCTH, YMEIOIIIEH PUMEHSTh, TIOTYYESHHBIA 3HAHUS U YMEHHS B COOCTBEHHOU MPaKTHKE.

[Iporpamma «OxcriepuMeHTaNbHas (HU3HUKA» OCHOBAHA Ha aKTUBHOM AEATEIFHOCTH JAETeH, HallpaBICHHOM Ha 3ap0oKICHNE, HAKOIUICHHH, OCMBICIICHHE U HEKOTOPYIO
CHCTEeMaTH3alNI0 (PH3MUECKOH HHPOPMAIIHH.

JlanHas mporpaMMa neaaroru4yecky 1ejiecoodpa3Ha, T.K. OHa 00eCreunBaeT pa3HOCTOPOHHEe N3ydeHHe PU3KKH, TI03BOJISET HCIONB30BaTh B MHANBH YA IbHOM
M03HABATEJIBHOM OIbITE PeOCHKA PA3INYHbIE COCTABIISIOIINE er0 CIOCOOHOCTEH; O0JIbIIOe BHUMAaHKE YyaessieTcst (GOPMUPOBAHUIO HABBIKOB BBITOIHEHUS! TBOPYECKHUX U
IKCIIEPUMEHTAIILHBIX paboT, pelIeHUIO YIITyOJICHHBIX 3a/1a4 10 (PU3UKE, YTO CIIOCOOCTBYET (POPMUPOBAHHUIO Y 00YUAIONIMXCS MPAKTUYSCKUX M UCCIICAOBATEILCKUX
HaBBIKOB.

HporpaMMa BHeypO‘lHOﬁ JesiTeJIbHOCTH «Pu3nKa B 3a1a4ax u IKCNIEPUMEHTAX» AJIsA 9 ky1acca cocTaB/ieHA HA OCHOBE nmporpamm:

1. TlpumepHOl OCHOBHOH 00pa3oBaTEIHLHON MPOrPaMMbl OCHOBHOT'O O0IIEro o0pa3oBaHus (pemeHue (heaepalbHOro y1eO0HO-METOAMYECKOT0 00hETMHEHHSI 10
ob6meMy obpaszoBanmto, mpoTokoia ot 08.04.2015Ne 1/15);

2. Amtopckoit mporpaMmsl 1o pusuke A.B. IleprimknHa Bxosiel B cOopHUK padounx mporpamMm «IIporpammer 001eo0pa3oBaTelbHBIX yupeskaeHui: dusuka, 7-9
Kiaccay, cocraButelb: E.H. Tuxonoa «IIporpaMmmser 00111e00pa3oBaTenbHBIX yupexaeHuii: ®usuka , 7-9 xiaccan.- M. [Ipoda, 2015.

IlnanupyemMble pe3vibTaThl 0CBOCHUS MPOrpaMmMbl «PuU3MKa B 3a7a49aX M IKCIIepuMeHTax» B 9
KJIacce




Peann3anusi nporpaMMbl cioco0CTBYeT H0CTHKEHHIO CJIeTYIOLIUX Pe3y/IbTATOB:
JIMYHOCTHBIE:

B cdepe THUHOCTHBIX YHUBEPCAJIbHBIX YUEOHBIX JCHCTBUM yUaIIUXCs:

* yueOHO-TI03HABATEIbHBIA HHTEpEC K HOBOMY yueOHOMY MaTepualy U crocodaM perieHus
HOBOM 33124,

¢ OpucHTalUA Ha IOHMMaHUE NPUYIXH yCIi€Xa BO BHey‘IeGHOﬁ JACATCIIbHOCTH, B TOM YHCJIC Ha
CaMOaHalN3 ¥ CAaMOKOHTPOJIb Pe3yJIbTaTa, Ha aHaJIu3 COOTBETCTBUS PE3YJIbTATOB TPEOOBAHMSIM
KOHKpETHOM 3aJ1auH;

* CITOCOOHOCTB K CaMOOIICHKE Ha OCHOBE KPUTCPUEB YCIEITHOCTH BHEYUIEOHON AESTEIHHOCTH;
OO0yuaromuiicst HOJIy4YUT BO3MOKHOCTD /11 JOPMUPOBAHMSA:

* BHYTPEHHEH MO3UITUY IIKOIBHUKA HA YPOBHE ITOJIOKHUTEIBHOIO OTHOIICHHUS K IIIKOJIE,
MTOHUMAaHUS HEOOXOIMMOCTH YUCHHS, BBIPaXKEHHOT0 B IPeodIalaHiy yIeOHO-TI03HABATEIBHBIX
MOTHBOB H MPEANOYTEHUH COLUATBHOTO CIIOC00a OIIEHKH 3HAHUA;

* BRIpQKEHHOU YCTOHYMBOM yueOHO-IT03HABATEIEHOW MOTHBAIIMN YICHHUS,

* YCTOHYHMBOTO Y4eOHO-TIO3HABATEIHLHOTO HHTEPECa K HOBBIM OOIIIMM CIIOCO0aM peIrIeHus 3a1ad.
MertanpenMeTHble:

B cdepe peryassiTUBHBIX YHMBEPCATbHBIX Y4eOHbIX JeCTBUIl yyalmxcsi:

* IJTAHUPOBATH CBOM JCHCTBHUS B COOTBETCTBUY C TIOCTABJICHHOH 3a1aucii M YCIOBUSMH €€ Peali3allii, B TOM YHCiIe BO BHYTPEHHEM IIIaHE;
* YIUTHIBATH YCTAHOBIICHHEIC TPaBIiIa B INIAHUPOBAHUHN U KOHTPOJIE CIIOCO0a PEeIICHHST;

* OCYILIECTBISTH UTOTOBEIA U ITOMIATOBEIA KOHTPOJIb IO PE3yIbTaTYy;

* OIICHUBATH MPABIIHOCTD BBITOJTHEHUS JEHCTBHUS Ha YPOBHE aJeKBaTHOH PETPOCIIEKTHBHOM
OIICHKH COOTBETCTBUS PE3YIIHTATOB TPEOOBAHUAM JAaHHOM 3a7a4ur U 3aJa4HOi o0racTw;

* JICKBATHO BOCIIPUHUMATH MPETIOKEHUS M OIEHKY YUHTEIICH, TOBAPHUIICH, POAUTENCH U IPYTHX JIOJCH;



* pa3Iu4aTth CIoco0d U pe3yiabTaT AeHCTBUSL.

OOyuaromuiics MOJIYYHUT BO3MOKHOCTh HAYUHUTCS:

* B COTPYIHHUYECTBE C YUUTENIEM CTAaBUTh HOBBIC yueOHBIE 3a/1a4H;

* TIPOSIBJIATH IO3HABATEIBHYIO HHUIIMATUBY B Y4€OHOM COTPYIHUYECTBE;

* CaMOCTOSITENBHO aJCKBATHO OIL[CHUBATh IPABWIBHOCTD BHIITOIHEHUS JICHCTBUSI U BHOCUTh
HGOGXOHI/IMI)IQ KOPPCKTUBLI B UCIIOJITHCHUEC KaK IO XO4Yy €ro peajin3alnu, TaKk U B KOHIIC ,Z[eflCTBPIH.
B cjepe no3zHaBaTe IbHBIX YHHBEPCAJbLHBIX Y4eOHBIX JIeiicTBHIl yyaluxcsi:

* OCYILECTBIISTH OMCK HEOOXOIMMOM HH(POPMAIMHU TSI BBEITOTHEHUS BHEYUEOHBIX 3a/IaHUH C UCIIONB30BaHUEM YIEOHOH JTUTEpaTyphl U B OTKPHITOM HH(MOPMAIIIOHHOM
MIPOCTPAHCTBE, SHIMKIIONEIU, CIPABOYHUKOB (BKJIIOYAs JICKTPOHHBIC, II(PPOBBIE), KOHTPOIUPYEMOM NpocTpaHcTBe VIHTEpHETA;

* OCYLIECTBIIATH 3amUCh ((UKCaIHI0) BEIOOPOUHOH HH(OpMaILK 00 OKpYyKarolIeM MUpe U 0 cede caMOM, B TOM YHCIie ¢ ToMOIbIo nHeTpymeHToB UKT;
* CTPOUTH COOOIICHUS, TPOCKTHI B YCTHON M MMCBMEHHOH (hopme;

* IPOBOJUTH CPABHEHHUE U KIIACCU(HUKALINIO 110 33JaHHBIM KPUTEPHUSIM;

* yCTaHABIIMBATh IPHYUHHO-CIICACTBCHHBIC CBA3H B N3y4aeMOM KpyTe SBJICHUN;

* CTPOUTH pacCyXIIeHUs B POpMe CBS3U IIPOCTHIX CYXKJIECHUH 00 00BEKTE, €ro CTPOSHUH,

CBOMCTBaX M CBS3aX;

OO0yuyaonuiics NoJy4UuT BO3MOKHOCTh HAYUMThCS

* OCYILECTBIATH PACIIUPEHHBIH TOMCK HH(OPMAIMH C UCTIONB30BAHUEM pecypcoB OMOIIOTEK U ceTr MHTEpHeT;

* 3aITUCHIBATh, PUKCHPOBATH HHOOPMAITHIO 00 OKPY)KAFOIINX SBICHHSIX C TOMOIILIO

nactpymenToB UKT;

* OCO3HAHHO U IIPOM3BOJIBEHO CTPOUTH COOOIIEHSI B YCTHON M TUCBMEHHOM (hopMe;

* OCYIIECTBIIATH BBIOOP Hanboiee 3¢ (PEKTUBHBIX CITOCOOOB PEIICHUS 3a]a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHUH;
* CTPOHTH JIOTHYECKOE PACCYKICHHE, BKIIOUAIOMIES yCTAHOBICHIE IIPHYNHHO-CIICICTBEHHBIX CBS3CH;

® MOryT BBIUTH Ha TeOpCTI/I‘-ICCKI/Iﬁ YPOBEHB PECHICHHUA 3a1a4: PCIICHUE 110 OIIPCACICHHOMY IIJIaHYy, BJIaICHNC OCHOBHBIMU ITPUEMAaMHU PCINCHNA, OCO3HAHUA ACATCIBHOCTH I10
PCIICHUIO 3a/1a49H.

B cdepe KOMMYHMKATHBHBIX YHUBEPCAJbHBIX Y4eOHbIX JAeiicTBHIl 00y4Yarouxcs:



¢ aICKBATHO UCII0JIb30BATh KOMMYHUKATHBHBIC, IIPEKIAC BCETO - pEYCBLIC, CPECACTBA 1A

pELICHUS pa3InYHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTh MOHOJIOTHUECKOE COOOIICHUE, BIAIETh AUAIOrMUECKON (hOpMOM KOMMYHHKAIIUH, UCIIOIb3YsI, B TOM YHCIIE
cpeacrea u uucrpymentsl UKT u

JUCTaHIIMOHHOI'O OGI.IIGHI/ISI;

* JIOMYCKaTh BOBMOXKHOCTb CYIIECTBOBAHUS Y JIFOJIEH Pa3IMYHBIX TOYEK 3PEHUS, B TOM YHCIIE HE COBIAJAIOIINX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS Ha MO3UIIHIO
mapTHepa B OOLEHUH U B3aUMOJICHCTBUY;

* YUUTHIBATh PA3HBIC MHECHUS U CTPEMUTHCS K KOOPIMHAIIUK PA3THYHBIX TTO3UINN B

COTPYIHUYECTBE;

* popMynHpOBaTH COOCTBEHHOE MHEHHE U MO3UIIHIO;

* JIOTOBApUBATHCS U MIPUXOAMUTH K O0IIEMY PEIICHUIO B COBMECTHOM JIESITETLHOCTH, B TOM YHCIIC B CUTYallUH CTOJIKHOBEHHSI HHTEPECOB;

Oo0yuyaonuiics NOJy4YUuT BO3MOKHOCTh HAYUMThCS

* YYUTHIBATh U KOOPAMHHUPOBATH B COTPYIHUYECTBE OTIUYHBIC OT COOCTBEHHOM MO3UIIMN APYTHX JIFOICH;

* YUUTHIBATh Pa3HbIC MHEHHUS M HHTEPECH X 00OCHOBBIBATH COOCTBEHHYIO TIO3UIIHIO;

* IOHUMAaTh OTHOCHTEIIFHOCTh MHEHHUH U TOIXO/I0B K PEIICHUIO TPOOIEMBI;

* APryMEHTUPOBATH CBOIO ITO3HUIIHIO 1 KOOPAMHUPOBATE €€ C MO3UIUSMH MTAPTHEPOB B

COTPYIOHHYECTBE MPU BEIPAOOTKE OOIETO PEHICHNUS B COBMECTHOM ESITETHHOCTH;

* 33/1aBaTh BOIIPOCHI, HEOOXOANMBIE U OPraHU3aUN COOCTBEHHOM IEATEIFHOCTH U

COTPYIHHYECTBA C TAPTHEPOM;

* OCYILECTBISTH B3AaUMHBIA KOHTPOJIb M OKa3bIBaTh B COTPYAHUIECTBE HEOOXOAUMYIO

B3aMMOIIOMOIIIb.

IIpeameTHbIe:
e  OPUCHTHUPOBATHCS B SBICHIX U OOBEKTAaX OKPYKAIOIIETO MHUpa, 3HATH TPAHUIIBI UX IIPHMEHUMOCTH;
e  TIOHHMATh OIpeACIeHU (HU3NIECKUX BETUIHH U IOMHHUTD OMpeeITIomue (popMyIts;

o IIOHMUMAaTh, KAKUM q)HSI/I‘{eCKI/IM IPUHIUIIAM U 3aKOHaM IMOAYHUHAIOTCS TC NI UHBIC OOBEKTHI U SIBJICHUS IIPUPOABI;



L4 3HAaHHUEC MOJCIIN ITOHNCKa peIHeHI/Iﬁ JJIA 3aJa4 110 (1)I/ISI/IK6;

o npuMedaTb MOACIN SIBJICHUH U 00BEKTOB OKPYXKaro1ero Mupa,

L4 AHAJIM3UPOBATH YCJIOBUEC 3aa1H,

L4 nepe(bopMmepOBaTb 1 MOACINPOBATD, 3aMCHATH HCXOAHYIO 3aJa9y ﬂpYFOﬁ;

L4 COCTAaBJIATDH IJIaH PCIICHU A,

L BbIABUI'aTb U MIPOBEPATH NMpEjiaracMbI€ IJIsI PCILICHU S TUIIOTE3bI;

L4 BJIaJ€Tb OCHOBHBIMU YMCTBCHHBIMU OIICpAUAMU, COCTABIAIONIUMU TOUCK PEIICHU 3a0aUu.
L BJIaJICTb HABBIKAMU IMMOATOTOBKHU U MMPOBEACHU A OKCIICPUMEHTA,

L4 BJIaACTh HaBBIKaAMU HpOGKTHOﬁ JCATCIBHOCTU.

Coaep:kanmne

Kunemarnka

CriocoObI onrcaHus MEXaHU4eCcKoro JApmkeHue. [IpsiMonnHeliHOe paBHOMEPHOE JIBUKEHUE TI0 TUIOCKOCTH. [lepemernienne u cKopocTh TP PABHOMEPHOM IPSIMOITMHEHHOM
JIBUKEHUH 110 TI0cKOCTH. OTHOCUTENBHOCTD JBMKeHUs. CinoxeHue aprkenui. [Ipunnun nezapucumocTu AsuxeHnil. KpuBonuneiinoe npmxkenue. JIBrkenue Tena,
PaBHOMepHOE IBUKEHHE TI0 OKPYKHOCTH. YTII0Bas CKOpocTh. [lepros u yactora BpamieHus. CKOpOCTh H YCKOPSHHE TP PABHOMEPHOM JIBHIKEHHUH 10 OKPY>KHOCTH.

JKcnepuMeHTAIbHbIE PA00THI:

Wzyuyenne nrokeHns CBOOOTHO MaNaromero Tema. M3ydeHune IBUKeHuUs 10 OKPY>KHOCTH.

I[IpuMepHbIe TeMbI NIPOEKTHBIX H MCCJIEJ0BATE]bCKHX PadoT:

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO ABMKCHUS TIPH UCIIONB30BAHUH TPEeHaKepa «OeToBast JOPOKKay.

Hcropraeckast peKOHCTPYKIHS OIBITOB [ammiest 1Mo ompeaeneHuio YCKOPEeHUsI CBOOOAHOTO A CHHS TEl.

[puHIMITET paOOTHI TPUOOPOB IS H3MEPEHHS CKOpOoCcTel U yekopeHuid. IIpiMenenrne cBoOOTHOro NaieHUS A1 H3MEPEHHS PEAKIH YeTOBEKa.
Pacuer Tpaexktopuu ABHKEHHS NepcOHaXKen paccka3zoB P.Pacmo.

XapakTepuCTHKA 0CHOBHBIX BH/IOB /IeSITEJILHOCTH: YTCHUE U 00CYK/ICHUE TEKCTa CTATel MHTEPHET-CalTOB, 00CYX/ICHHUE JOKIA0B U IPE3CHTAIMH, COCTABICHHUE U
pemieHue 3a1a4, 00CyKIeHne croco0oB perreHus (moaroroska k OI'D mo ¢pusuke).



JAnnamuka

Wuepuunanshelie cucteMbl orcyera. Cuna. 3akonsl HeloToHa. J[BUkeHue Tena moj JeicTBUEM HECKOIBKUX CUJL. [IBM)KeHHE CHUCTEMBI CBSI3aHHBIX TEJl. MaTepUaIbHON TOUKH
1o okpyxHoctu. Kitaccel cui. 3akoH BCeMUPHOTo TAroTeHus. [IBikenue miaaner. MckyccrBeHHble ciyTHUKH. ConHeyHas cucteMa. Mcropust pa3BUTHS IPEICTABICHHM O
Bcenennoii. Ctpoenue u 3Bononus BeeneHHOH.

JKcHepHMeHTA/IbHBIE Pa00ThI U HCCJIeJ0BATe/IbCKHE PA0OThI:

W3MepeHne Macchl TeNa ¢ UCIOIb30BAHUEM BEKTOPHOTO Pa3IOKEHsI CHIIBL. M3yueHrne KHHEMATHKK U TUHAMHUKHA PaBHOYCKOPEHHOT'O ABMKCHUS (HA MIPUMEPE MAIIUHBI
ATByJQ).

N3ydenne TpeHus CKOJIbKECHHUSI.

Ucropuueckas peKOHCTPYKIIUs oNbITOB KyjoHa 1 AMOHTOHA 110 OMPEICICHNIO BETMYUHBI CHIIBI TPEHHUS CKOJIBKEHUSI.
[TepBble HCKYCCTBEHHBIE CITYTHUKH 3€MIIH.

Kak ornmuarorcst MexaHn4yeckue mporecchl Ha 3emiie OT MEXaHMUECKHUX MTPOIIECCOB B KOcMoce?

3aHUMATEIbHBIC OMBITHI

XapakTepuCTHKA OCHOBHBIX BUIOB JIeATEJILHOCTH: YTCHUE U 0OCYIKICHHE TEKCTa CTATEH MHTEPHET-CaliTOB, 00CYKICHHUE TOKIAI0B U IPE3CHTAIINI, COCTABICHHUE U
peleHue 3a1a4, o0CcyxIeHue crnocoboB pemnenus (moaroropka k OI'D no ¢pusmnke).

HAmnyabe. 3aKoH coOXpaHeHMsI HMITYJIbca

Nmnynse. U3menenne nMityiibca MaTepuanbHoil Toukd. Cucrema Tei. 3aKOH COXpaHeHUsT UMITYJIbCa.
JKcnepuMeHTAIbHbIE Pa00ThHI U HCC/Ie10BaTeIbCKHE PA0OTHI:

PeaxTrBHOE IBMKEHHE B IPHPOLIE.

PaccnenoBanne ATII ¢ moMomipio 3aKOHA COXPAHEHHS UMITYIIbCA.

XapaKTepUCTHKA OCHOBHBIX BUJ/IOB JIEITEJILHOCTH: YTCHHE H 00CYXKICHUE TEKCTa CTaTeil HHTEPHET-CaiiTOB, 00CYKICHHE TOKIAI0B U PE3EHTAIINIH, COCTABICHUE U
peleHue 3aad, o0CcykIeHue crnocobor penieHus (moaroropka k OI'D no ¢pusnke).

Craruka.

PaBHOBecue Tena. MOMEHT CuiIbL. Y CIIOBUS paBHOBECHS TBEpAOro Tena. [IpocTeie MEXaHU3MBI.
JKcnepuMeHTabHbIe padoThI U Hccle10BaTebCKHe padoThl:

OmnpezeneHre IICHTPOB MAcC PA3IMYHBIX TEl (TPH crocoba).

HpI/IMeHeHI/Ie IIPOCTBIX MEXaHU3MOB B CTPOUTEIIBCTBE: OT 3EMJIAHKH 10 HC6OCer6a.



HccnegoBanue KOHCTPYKIIMH BEJIOCUIICAA.

XapakTepHCTHKA OCHOBHBIX BHIOB AeSITEJIbHOCTH: YTCHUE U 00CYK/IeHNE TeKCTa CTaTell HHTepHEeT-CaliTOB, 00CYKJeHHUE JOKJIa 0B U pe3eHTaINi, COCTABICHHE U
perieHne 3a1a4, 00cyxaeHue croco0oB pemenus (mogroroska k OI'D mo gusnke).

MexaHuuyecKHue K0J1e0aHUs U BOJTHBI

MexaHn4uecKkue KoIcOaHus. HpeO6pa3OBaHI/IC SHEPIruu IMpu MEXaHUICCKUX KojiebaHusIX. MaTeMaTHYeCKUi U prmHHHLIfI MasTHUKU. CBO6OI{HLI€, 3aTyXarouue u
BbIHYK/ICHHBIC kojeOanus. Pezonanc. MexaHU4YeCKHE BOJIHEL. ,Z[J'II/IHa " CKOPOCTH BOJIHBI. 3By1(.

JKclnepuMeHTaJlbLHbIe PA00THI H HCCJIe10BATeIbCKHE PA0OThI:
W3zyuenune xonebaHuit HUTSIHOTO U MPY>KHHHOTO MasITHUKOB.
CtpyHHBIE MYy3BIKaJIbHBIE HHCTPYMEHTHI.

KonebaTenpHbIe CHCTEMBI B IPHPOE M TEXHUKE.

XapakTepuCTHKA OCHOBHBIX BH/IOB JIeATEJILHOCTH: YTCHUE U 0OCYXKICHUE TEKCTa CTaTeil HHTEPHET-CAHTOB, 00CY)KICHUE MOKIAI0B U IPE3CHTAIIHI, COCTABICHHUE U
peleHue 3a1a4, o0CcyxIeHue crnocoboB perenns (moaroropka k OI'D no ¢pusmnke).

DJIeKTPOMArHUTHBIE KOJIeGaHUsI U BOJIHBI

[TepemennsIii anexkTpuvecknuid Tok. KonedarenbHbIi KOHTYp. BhIHYXIeHHBIE 1 cBOOOIHBICe DM Konebanwus. M BOJHBI H UX CBOWCTBA.
JKcnepuMeHTAJIbHbIE PA00THI U HCC/IeI0BaTeIbCKHE PA0OThI:

[IpuHIMITEI pagHOCBSA3U U TEICBUACHHS.

Biustane OM u3nmydeHuit Ha )KUBBIE OPTaHU3MBI.

NsroroBnenne ycTaHOBKY ISl IEMOHCTpAIMHU ONBITOB 10 DMU.

OnexrpoMmarautHoe n3nyuenne CBY-neun.

Hcropraeckast peKOHCTPYKIHS OIBITOB AMIIepa.

XapaKTepUCTHKA OCHOBHBIX BUJ/IOB JIESITEJILHOCTH: YTCHHE 1 00CYKCHUE TEKCTA CTaTeil HHTEPHET-CaiiTOB, 00CYKACHHE TOKIAI0B U PE3EHTAIINiH, COCTABICHUE U
peleHue 3aad, o0CcykIeHue crnocobor penieHus (moaroropka k OI'D no ¢pusnke).

Onrtuka

Hcrounuku cBeta. [leiicTBrs cBeTa. 3aKOH MPAMOIMHEHHOT'0 PACIIPOCTPAaHEHHMSI CBeTa. 3aKOH OTpakeHHsI cBeTa. [locTpoeHre n300paskeHui B IIJIOCKOM 3epKaJie. 3aKOH
MIPEJIOMJIEHHUS CBETA Ha IJIOCKOM IpaHHULIE IBYX OJHOPOIHBIX IPO3pauHbIX cpel. [Ipenomienue cBeta B npusMme. Jucnepcus cBera. SIBaeHue MOJIHOro BHYTPEHHETO
orpaxxenus. JIuusel. Tonkue muH3bL. [locTpoeHne H300pakeHN, co3aBaeMbIX TOHKUMU JIMH3aMH. [ 71a3 1 3perne. OnTHdeckue mpuoopsL.



JKcIlepUMeHTaJIbHbIe PA00THI U HCCJIeI0BATeIbCKHE PA0OThI:
OKkcrepuMeHTaIbHAS IPOBEPKA 3aKOHA OTPAXKEHUS CBETA.
W3mepeHue nokaszatens npeIOMIECHHUS BOJIBL.

W3mepenne GpoKycHOro paccTOSHUS COOMPAIOIICH JTUH3BI.
Hcropus nccnenoBaHus CBETOBBIX SBJICHUI.

Hcropuueckast peKOHCTpYKIUS Teseckona ['ammes.
N3rorosienue kaneigockona.

XapaKTepuCTHKA OCHOBHBIX BH/IOB JIEATEJILHOCTH: YTEHHE M 00CYXKICHUE TEKCTa CTaTell MHTepHET-CaliToB, 00CYKIEHHE IOKIIa0B U TIPe3eHTAIIHi, COCTaBJICHUE U
petieHue 3a1a4, 00CykeHne croco0oB perreHus (moaroroska k OI'D mo ¢usuke).

du3zuka aToMa 1 AaTOMHOT0 sAaApa

Crpoenmne atoma. [lornomenne u ucrmyckanue cBera aromamu. Onrudeckue criekTpsl. OnbiTel Pesepdopaa. Ilnanerapuast mogens atoma. CTpo€HHE aTOMHOTO SIIIpa.
3aps10BOEC M MacCOBOE YMCIIA. SIIepHBIe CHITBL. DHEPrusl CBA3M aTOMHBIX sifiep. 3aKOH paaroakTHBHOTO pacnana. Anbda- u 6era-pacnansl. [IpaBuna cMmemenus. SnepHsie
peaxuuu. [lenenue u cunres saep. JAnepHas sHepreruka. Mcrounuku suepruu ConHua u 38e31. Perucrpanus saepHbIxX U3yuyeHU. BiysHue paquoakTUBHBIX U3Ty4eHUH
Ha KMBbIC OpraHu3MBbl. Jlo3uMeTpus. DKOJOrHYECKUe MPoOIeMbl SISPHON YHEPreTHKH.

JKcnepuMeHTabHbIE PA00ThHI U HCCJIeI0BaTeIbCKHE PA0OThI:
Ucropus nzyuenns atoma.

Namepenne KITJ1 comHeunol Gatapen.

HeBunnmele n3nydeHns B CIEKTpe HArPeThIX Te.

XapaKTepuCTHKA OCHOBHBIX BU/IOB JIEITEJILHOCTH: YTCHHE H 00CYKICHUE TEKCTa CTaTeil HHTEepHET-CcaiiToB, 00CYKACHHE TOKIAI0B U IPe3eHTAIIHi, COCTABIICHUE U
peleHue 3aad, o0CcykIeHue crnocoboB penieHus (moaroropka k OI'D no ¢pusmnke).

D opMbI OPra”Hu3anMu 00pPa30BaTEJdbHOI0 MPOLECCa:

e  TIpyIIOBas;

o WHIWBUIYyaJIbHAA,

e  (poHTANIBHAS.



@dopMbI KOHTPOJIA:

Yuammiics YYUTCH OLICHHUBATH cebs u ApYyrux cam, 4TO MO3BOJISICT Pa3BUBATh YMCHUS CaMOaHaAJINn3a U CHOCO6CTByeT Pa3sBUTUIO CaAMOCTOATECIIBHOCTU, KaK CBOﬁCTBy
JIMYHOCTH y4allerocs.

BroisBnenue MPOMEKYTOUYHBIX U KOHCUHBIX PE3YJIbTATOB YUAIIUXCS ITPOUCXOAUT Y€PE3 MPAKTHUICCKYIO ACATCIIbHOCTD, 3a4YC€THBIC pa6OTLII

TeMaTH4ecKas oAOOpKa 3a7au pa3IMdHOr0 YPOBHS CIOKHOCTH C MPEICTABICHHEM Pa3HbIX METOIOB PEIICHUS B BU/IE TEKCTOBOIO
JAOKYMEHTA, mpe3eHTamuu, QUin-aHuManui, BUAeOPoInKa wi Web — crpanunsi (caiita)

BBICTaBKa MIPOEKTOB, MPE3CHTAINH;

JIEMOHCTpAIHs HKCIIEPUMEHTA, KAUeCTBEHHOM 3a/1a4i C KAUeCTBEHHBIM (YCTHBIM WJIM B BUJIE TIPHJIOXKCEHUS, B TOM YHCIIE, IPEe3eHTalKeil) OMCcaHueM Tpoliecca Ha
3aHSATHH, (pecTHBaE SKCIIEPUMEHTOB; (PU3NUECKUE ONUMIIHAIBI.

TeMaTnyeckoe IIAHMPOBAHME

Ne ni/m Tema KoaunuecTBo yacoB
1 BBeaxenne 2
2 Kunemaruka 14
3 JAuHamuka 16
4 Hmnyibe. 3aKoH coXpaHeHUs MMITYJIbCa 6
5 Craruka 4
6 MexaHn4yecKue K0Je0aHUsA U BOJTHBI 6
7 JJIeKTPOMArHUTHBIE KO0J1e0aHUsI U BOJIHBI 4
8 OnTuka 8




9 Du3uKa aToMa U AaTOMHOIO SI/Apa 8
10 PelieHue 3kcnepuMeHTANbHBIX 3aganuii OI') 2
11 HTororoe 3ansrue 2

BCET'O 72

KajengapHo-reMaTuyeckoe IJaHupoBaHHue

Ne m/m Tema 3ansaTus KoanuectBo Mecsng Yucio
4acoB
Bgenenue (2 yaca)
11 BBonnoe 3ansitue. Llenu u 3axaun kypca. 1
Texuunka 0€30I1aCHOCTH.
12 [ToBTOpenue 6a3oBoro Marepuana, N3y4eHHOTO 1
B 8 ximacce
Kunematuka (14 yacoB)
2.1 Cr1oco0BI MEXaHHYECKOT'O IBIDKEHUS KaK 1
CHOCOO0BI OMMcaHus (PYHKIIHOHATBHBIX
3aBHCUMOCTEH
2.2 [IpsimonMHEHOE paBHOMEPHOE IBUYKCHHE 110 1
mockoctd. CMOTpS, U3 KaKOM TOUKH
HaOIIONAaTh.
2.3 OTHOCHUTEIIBHOCTE ABMKEeHUS. CloKeHuE 2
JBIOKeHUH. [[pruHIMIT HE3aBUCUMOCTH
NBIDKEHUN
2.4 2

N3ydenue qrKEeHUs CBOOOIHO TaIaI0NIEero




TCia. HBy‘IeHI/Ie ABUKCHUS TEJIa IO OKPYKHOCTHU

2.5

Kyz[a M KakK IOJICTeIa BUIIHEBAs KOCTOYKA?
Pacuer TPACKTOPHUU ABUIKCHUSA TCII U
HepCOHa)Keﬁ paccCkKa3oB O MIOHX&}/SGHG

2.6

Hcropuueckast peKOHCTPYKIUS ONbITOB ["amuiest
IO ONPEJIENEHHUI0 YCKOPEHHS CBOOOAHOIO
MaJeHUs

2.7

Omnpezenenne CKOPOCTH PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO IBIDKEHHSI ITPU
UCTIONb30BaHUM TPEHAKEPa «OeroBast JOPOKKa».
[TpuHIMIIEl PabOTHI TPUOOPOB AT U3MEPEHHS
CKOpOCTEH U yCKOpPEHU

2.8

[IpoektHas paboTa.

29

Koncynpranus no npoekram

2.10

3amuTa MpoeKTHHIX padoT

Junamuka (14 yacoB)

3.1 Cuna Bonu, cuiia yOKISHUS WIH CUjia —
(usnueckas BenuurHa? Buel cuit, cHIThI B
MIPHPOJIE U TEXHHUKE.

3.2 W3mepeHue macchl Tena ¢ UCIoIb30BaHuEM
BEKTOPHOT'O PA3JIOKEHUS CHII

3.3 JIBU>KEeHME Tena MoJ| JEHCTBUEM HECKOJIBKUX
cWI. PellieHre TUIIOBBIX 33724 MPaKTHIECKOrO
xXapakTepa Ha 3aKoHbI HproTOHA

3.4 JIBIDKEHHE CHCTEMBI CBSI3aHHBIX TEII

3.5 Hcropust pa3BUTHSI IPEICTABIICHHUIA O
Bcenennoii. Conneunas cucrema. J[BimkeHne
IJIAHET M UX CITyTHUKOB

3.6

OTKpI)ITI/IFI Ha KOHYHMKE 11€pa. HepBLIe




HUCKYCCTBCHHBIC CITYTHUKU 3emim

3.7 | IlpoextHas pabora

3.8 | KoHcymbTanus 1o mpoexram

3.9 | 3ammTa NpoeKTHHIX paboT

HmnyJbe. 3akoH coxpaHeHust UMIYyJibca (6 4acoB)

4.1 | Nmmynec. 3aKOH COXpAaHEHHS MMITYJIbCa.
Pemenue THIIOBBIX 33124 PAKTHYECKOIO
XapakTepa

4.2 PeakTuBHOE IBUIKEHUE B IIPUPOJE U TEXHUKE

4.3 Paccnenosanmue JITII ¢ moMorisio 3akoHa

COXpaHCHUS UMITYJIbCa

Craruka (4 yaca)

5.1

OmnpezneneHue LEHTPOB MAcC Pa3InYHbIX TEN

5.2

ITpuMeHeHue MPOCThIX MEXaHM3MOB B
CTPOHUTEIILCTBE: OT 3eMJISTHKHU 710 HEOOCKpeOOoB

MexaHudeckue KoJje0aHus ¥ BOJHBI (6 4acoB)

6.1 Bunsr MasTHUKOB M UX KoieOaHuii. MasTHUK
®dyko. KonebatenpHble CHCTEMBI B TIPUPOIE U
TEXHUKE

6.2 [IpoekTHas pabora

6.3 Koncynbranus mo npoekram

6.4 3ammTa MpoeKTOB

DJIeKTPOMATHUTHBIE KOJeOaHusi U BOJIHBI (4 yaca)

7.1

OKclepuMeHTallbHas poBepKa cBoiicTB OM
BOJH




7.2 HccnenoBanue 3MeKTPOMArHUTHOTO U3TYICHHSI 2
CBU - neun
Onruka (8 yacos)
8.1 HccnenoBanne cBeTOBLIX ABJICHUMN. Penienne 2
THUIIOB 3aJ1a4 IPAKTHYECKOr0 XapakTepa
8.2 Cozanue MoJIelu Kajeiaockorna 2
8.3 OKcHepuMeHTaIbHAs IIPOBEPKa 3aKOHA 2
OTpaxkeHUs cBeTa. M3MepeHue mokasarens
HpeHOMJIeHI/IH BOJIbI
8.4 Co3aHue MOJIeTH EPUCKONa 2
Du3MKa aTOMA U aTOMHOI0 s11pa (8 uacos)
9.1 Bunel panuoakTuBHBIX U3ilyuyeHUi. Bausnue 2
pa)lPIOElKTI/IBHBIX I/I3Hy‘{eHI/II>‘I Ha JKXUBBIC
OpTraHU3MbI
9.2 CriocoOBbI 3aIUThI OT PaOAKTUBHBIX 1
W3ITy9eHUH
9.3 Beruncnenune KI1J] conreuHoi 6atapen 1
94 [IpoekTHas pabora 2
9.5 Koncynpranus mo npoekram 1
9.6 3amuTa MpoeKToB 1
10 PemeHue 3xcnepuMeHTANBbHBIX 3aganuii O 2
11 HTtorosoe 3ansaTue 2

Ipuaoxenue 1



Kpurepun olleHKH 3KCIIePUMEHTATBHBIX PA00T I ONBITA - HCCJIeA0BAHNS

Kpumepuii

AKKypaTHOCTb 0(OpMIICHUS (OMUCaHue) pabOThI

Hanmuuue PHUCYHKa (CXGMLI) YCTaHOBKH C 0003HaYCHUEM N3MCPSACMBIX BEJINIHNH

Hanmune npaBuibHBIX H3MepeHuit (ohopMiIeHHE U3MEPEHUH B TaOuIle, B BUE rpaduka)

Hamuuue npaBUJIbHBIX BBIUMCIICHUH WJIA aHAJIM3 HaGJ’II-OZ[eHI/IH

Hanmuue pa3sepHyTOro BbIBO/IA, OTPAKAIOIIETO CYIIIHOCTh M3Y4aeMOro SIBJICHUS C YKa3aHUEeM KOHKPETHBIX
Pe3yIbTaToOB

KpnTepml OICHKH 3allIUTHI IPOEKTA

Kpumepuii

Matepuai OCTyIIEH U Hay4eH, Uieu pacKpbIThl. KauecTBeHHOE N3I0KEHNE CONEPKAHMS: YETKasl, TpaMOTHas
pedb, Iepeckas TeKCTa (IOMyCKaeTesl 3aUNTHIBAaHHE IUTAT); HAanOoJIee BasKHBIC TOHATHS, 3aKOHBI ¥ (POPMYIIBI
JUKTYIOTCS JUIsl 3aIIMCH.

Harnsgroe mpencraBieHre MaTepuana (¢ HCIOMB30BAHUEM CXeM, YePTEKel, PUCYHKOB, HCIIOIb30BAHNE
MIPE3CHTAIUH )

Hcnonp3oBanne MpaKTHIECKUX MUHHU-MCCICAOBAHNN (ITOKA3 OIBITA)

KauecTBeHHBIE OTBETHI HA BOITPOCHI cnymaTeneP”I 10 TEMEC

Yetko chopMyaHpOBaHBI BHIBOIBI

Ipunoxenune 2
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