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Ili1anupyembie pe3yabTaThl 0CBOCHUSA NPOrPaMMbl BHEYPOUHOU
AeSITeJIbHOCTU «JKCIepUMeHTAIbHAs PU3uKa» (C MCIMOJIb30BAHUEM
odopynoBanus «Touka pocra») B 8-9 kiaccax.

Peanmaunﬂ IMporpaMmbl CHOCO6CTByeT AOCTHXKCHUIO CIICAYIOIINX Pe3yJbTaTOB:

JInuHoOCTHBIE:

B cdepe MMYHOCTHBIX YHUBEpPCAIBHBIX YU€OHBIX ACHCTBUHN ydalUXCs:

* yueOHO-1103HaBaTEIbHBIA HHTEPEC K HOBOMY yueOHOMY MaTepualy U crocodaM perieHus
HOBOI 3a/7a4M;

¢ OpUCHTAllUA Ha TIOHNUMAaHHUEC IIPUYHH YCIIEXa BO BHey‘Ie6H0fI ACATCIIbHOCTH, B TOM 4YHMCJIC Ha
CaMOaHaJIn3 U CAMOKOHTPOJIb PE3yJIbTaTa, Ha aHAJIN3 COOTBECTCTBUA PC3YJIbLTATOB Tp€6OBaHI/I$IM
KOHerTHOﬁ 3aJa4u,

* CIIOCOOHOCTH K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEITHOCTH BHEYUYEOHON AESITETbHOCTH;
Obyyarowuiics NOIYYUM 803MONCHOCIb O/ POPMUPOBAHUA!

* BHYTPEHHEW MO3ULIMH IIKOJIbHUKA HAa YPOBHE MOJOKUTEIBHOIO OTHOLIEHHUS K IIKOJIE,
MOHUMAaHUS HeOOXOIUMOCTH yUEHUSs, BBIPAXKEHHOTO B IPe0odIafaHny yueOHO-T103HABATEIbHBIX
MOTHBOB;

* BBIPQXKEHHOM yCTOMUYMBON yueOHO-1T03HABATEIbHON MOTHBALIUY YUEHUS;

M YCTOI\/'ILII/IBOFO y‘le6H0'H03HaBaTCJ'IBHOFO HHTCPECAa K HOBBIM O6H_II/IM criocodam peuiceHud 3a1a4.

MeTal’lpe}IMeTHLIe:

B cdepe peryassTHBHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBUN ydaluXcs:

* IUIAHUPOBATH CBOM JEHCTBUS B COOTBETCTBUHM C MOCTABJICHHOW 3aJ]a4eil U YCIOBUSIMU €€
peanu3anuu, B TOM YHCIIE BO BHYTPEHHEM ILIAHE;

* YYUTHIBATh YCTAHOBJIEHHBIE MTPaBUJIA B MJIAHUPOBAHUU M KOHTPOJIE CIIoco0a perieHus;
* OCYIIECTBJISITH UTOTOBBIM M MOIIArOBBIA KOHTPOJIb 110 PE3YJIbTATY;

* OLICHMBATh IPABUJILHOCTD BBIOJIHEHUS ACHCTBUS HAa YPOBHE aJIeKBaTHOM pETPOCTIEKTUBHON
OIICHKH COOTBETCTBHUS PE3YJIHTATOB TPEOOBAHUSAM JAHHOM 3a7a4M M 3aJ]a4HON 00J1acTH;

* aJIEKBaTHO BOCIIPUHUMATD MPEJIOKEHUS U OLIEHKY YUUTeNel, TOBapHIlel, poauTesei u
JIpYTUX JIIOAEH;

* pa3nyaTh Croco0 U pe3yabTatr JeHCTBHUS.
Obyyarowuiics NOLYYUm 03MONCHOCTb HAYYUMCA!
* B COTPYAHUYCCTBC C YUYHUTCIICM CTaBUTh HOBLIC y‘-IGGHBIC 3aJa4u,

¢ IPOABJIATH MMO3HABATCIIbHYIO NHUITUATHUBY B yLIe6HOM COTPYAHUUCCTBC,



* CAaMOCTOSITEJILHO aJICKBATHO OLICHUBATH MIPABUJIBHOCTD BBIIIOJIHEHUSA IEUCTBUS U BHOCUTD
HEO0OXOMMBbIE KOPPEKTHUBBI B UCIIOTHEHUE KaK MO X0y €T0 peajiu3aliy, TaK U B KOHIIS
NENCTBUSL.

B cdepe no3HaBaTe/IbHBIX YHUBEPCATBHBIX YUCOHBIX AEUCTBUH yUaIIUXCS:

* OCYIIECTBIIATH MOUCK HEOOXOAUMON HH(GOPMAIIUU AJIs1 BBINOJIHEHHsI BHEYUEOHBIX 3aJJaHHi C
UCIIOJIb30BaHUEM YUEOHOH TUTEpaTyphl U B OTKPHITOM HH(POPMALIMOHHOM IIPOCTPAHCTBE,
SHIUKJIONEINH, CIIPAaBOYHUKOB (BKJIIOYAsl 3JIEKTPOHHBIE, IU(PPOBLIE), KOHTPOJIUPYEMOM
IIPOCTPAHCTBE

WNHrepHera;

* OCYIICCTBIISITH 3aIUCh ((PrKCaIiO) BEIOOPOYHOM HHPOPMALIMKA 00 OKPYKAIOIIEM MUPE U O
cebe caMoM, B TOM YHUCIIE ¢ TOMOIIbI0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOIIEHHSI, IPOCKTHI B YCTHOM U MUCbMEHHOH (opMme;
* IPOBOJIUTh CPABHEHUE U KJIACCU(DUKALINIO IO 33JJaHHBIM KPUTEPUSIM;
* YCTaHABJIMBATh [IPUYUHHO-CIICICTBEHHBIE CBA3U B U3y4a€MOM KpYre sIBJICHU;

* CTPOUTH pacCyXJIeHUs B (hOpMe CBS3H MPOCTHIX CYKACHHUI 00 00BEKTE, €r0 CTPOCHHH,
CBOMCTBAx U CBsI3aX;

Obyuarowuiics NOIYYUM 03MONCHOCL HAYUUMBCA:

* OCYIIECTBIIATH PaCIIMPEHHBINA MTOUCK HHPOPMAIIMH C UCTIOIB30BAHUEM PECypCOB OMOIMOTEK U
cetu HTEpHET;

* 3aMUCBIBATh, PUKCUPOBATH MHPOPMALIUIO 00 OKPY>KAIOLIUX SBICHUSAX C TIOMOIIBIO
nHcTpymeHToB KT

* OCO3HAHHO U NMPOU3BOJILHO CTPOUTH COOOIIEHHS B YCTHON M MUCBbMEHHOH hopme;

* OCYILECTBIIATH BBIOOp Hanbosee 3pPeKTUBHBIX CIOCOOOB pelIeHHs 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBH;

* CTPOUTH JIOTUYECKOE PACCYKICHHUE, BKIIFOYAIOIIEE YCTAHOBJIEHNE IPUUYUHHO-CIIEICTBEHHBIX
CBsI3€H;

* MOT'YT BBIMTH Ha TEOPETUUYECKUIN YPOBEHDb PEIICHUS 3a/1a4: PEIICHUE M0 ONPEIEICHHOMY
IUIaHy, BJIaJIeHUE OCHOBHBIMH ITPHEMaMH PEIIeHHs], 0CO3HAHUS JEATEIbHOCTH MO PELICHUIO
3ajaun.

B chepe kOMMYHHMKATHBHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBUN ydaluxcs:

* aJIEKBAaTHO MCIOJIb30BaTh KOMMYHUKATUBHBIE, IIPEXK/IE BCETO - pEUEBbIE, CPEJICTBA JIs
pEIICHUS Pa3TMYHBIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTH MOHOJIOTHYECKOE COOOIIEeHNE, BIAICTh
JTUAIOTHYECKON (OpMOii KOMMYHHKAITNH, UCIIONIB3YS, B TOM YHCIIE CPEACTBA U HHCTPYMEHTHI
UKT u nucTaHIIMOHHOTrO OOIIEHHUS;

* IOMYCKaTh BO3MOKHOCTh CYIIIECTBOBAHUS y JIOJEH pa3IM4YHbIX TOUYEK 3PEHUs, B TOM YHCIIE HE
COBMAJIAIOIIUX C €r0 COOCTBEHHOW, U OPUEHTUPOBATHCS HAa MO3UIUIO TApTHEPA B OOLIEHUH U
B3alMOJEHCTBHY;

* YYUTHIBATh Pa3HbIE MHCHHS H CTPEMHUTHCS K KOOPIUHAIIMH PA3IUIHBIX MMO3UIIUHN B
COTPYJIHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHUE U TIO3ULIUIO;



¢ I10roBapuBaThbCAd U MPUXOAUTD K 06H.[€My PCUICHUIO B COBMECTHOM ACATCIIBHOCTH, B TOM 4YHUCJIC
B CUTyalluH CTOJIKHOBCHHUS UHTCPECOB;

Obyuarowuiics noay4um 03MONCHOCIb HAYUUMbCA!

* YUUTBIBATh U KOOPAUHUPOBATH B COTPYAHUYECTBE OTIIMYHBIC OT COOCTBEHHOM MO3UIUH JPYTUX
JIFOJIEH;

® YUUTBIBATH Pa3HBIC MHCHUA 1 HUHTCPECHI U 00OCHOBBIBATH COGCTBCHH}’IO IIO3UIHIO,
* IOHUMAaTh OTHOCUTEILHOCTh MHCHHUI U moAXoa0B K pCIICHUIO HpO6JI€MBI;

¢ APryMmCHTUPOBATH CBOIO IMMO3UILIUIO 1 KOOPAWMHUPOBATH €€ C MMO3ULUAMU IMIAPTHCPOB B
COTPYAHUYECTBEC IIPU BBIpa60TKe 06H.[CFO pEUICHUSA B COBMECTHOH JCATCIIBHOCTH,

* 33/1aBaTh BOIMIPOCKI, HEOOXOIUMBIC I OPTraHU3AIUU COOCTBEHHOM JESITEILHOCTH U
COTPYIHHMYECTBA C ITAPTHEPOM;

¢ OCYLICCTBJIATDH B3aMHBIN KOHTPOJIb U OKAa3bIBAaTh B COTPYAHUYICCTBC HCO6XOI[I/IMYI-O
B3aMOIIOMOIIIb.

IIpexmeTHbIE:

- OpUCHTHUPOBATLCA B ABJICHUAX U 00BeKTax OKpYyXXarouiero Mupa, 3HaTb I'paHUIblI UX
IMPUMCHUMOCTH;

- IOHUMATh ONpeeneHns (U3NUECKUX BEIMYUH U IOMHUTH ONpEesone GOopMyIbl;

- IOHUMAaTh KaKuM (1)H3I/I‘~IGCKI/IM MMpUHIMUIIAM MU 3aKOHaM IMOJJYHUHAIOTCA TC UJIA UHBIC OOBEKTHI U
SABJICHUS IPUPOABI;

- 3HAHWE MOJIEJIM TTOMCKA PEIICHHH IJIs 3a/1a4 110 Pu3uKe;

- 3HATh TEOPETHYECKUE OCHOBBI MATEMATHUKH.

- IPUMeYaTh MOJICIH SABIEHUN 1 00BEKTOB OKPYKAIOIIETO MUPA;

- AHAJIM3UPOBATh YCIIOBUE 33/1a4U;

- nepeopMyIUPOBATH U MOJICTUPOBATh, 3AMEHATh UCXOAHYIO 3a7a4y APYToii;
- COCTaBJIATh IUIAH PEIICHUS;

- BBIIBUTATh U IPOBEPSTH NPEIIAracMple I PELICHUS TUIIOTE3bL;

- BJIaACTb OCHOBHLIMU YMCTBCHHBIMU OIICpAIIUAMHA, COCTABIAOINIUMHA ITOUCK PCILICHU 3ada1H.

Coaep:xaHue NporpaMMbl BHEYPOUHOM 1eSITeIbHOCTH

8 kiaacc

TenyoBLIe ABJIEHHS.

TemoBoe pacimipCHUC TCJI. HpOHCCCBI IJIaBJICHUA U OTBCPACBAHUA, UCITAPCHUSA U

KOHACHCAIIUH. Termonepeaaqa. BnaxHocTh BO31yXa Ha Pa3HbIX KOHTUHCHTAX.



Hemoncmpayuu: 1. Habmoaenue TassHus jipaa B Bojie. 2. CKOpPOCTH HCTIapEHUs Pa3IHUHBIX
)kuakoctei. 3. TeroBsie ABUTATENH OYIYIIETO.

Jlabopamopnvle pabomel (¢ HCMOJIb30BaHHEM 00opyaoBanus «Touka pocray»): 1. 3meHeHus
JUTMHBI TeJla TIPY HarpeBaHUM U OXJaxaeHuu. 2. OTnuBKa nmapagmHOBOTO CONAATHKA. 3.
Hab6nronenue 3a nminasnenueM jibaa 4. OT 4ero 3aBUCHT CKOPOCTh UCTIAPEHUS KUIKOCTH? 5.
HabGmronenue TenaonpoBoAHOCTH BOJBI M BO3AyXa.

Xapakmepucmum OCHOBHbBIX 8UO008 0eAMENbHOCHIU:

CamocTosaTenbHO (HOPMYITHPYIOT MO3HABATEIBHYIO 33/1a4y. Y MEIOT C IIOMOIIBIO BOIIPOCOB
n00BIBaTh HEJOCTaIOMY 0 HH(popMaIuio. Mcnoap30BaHne U3MEPUTENBHBIX TPHOOPOB.
Brimonnenue nabopaTopHbIX U MPaKTUUYECKUX pa0boT. JIMarHocTUKa U yCTpaHeHHe
HEHCIIPaBHOCTEW NpUOOPOB. BricTpanBaHue rumnore3 Ha OCHOBAHUU UMEIOLINXCS TAaHHBIX.
KouncTtpynpoBanue 1 MoAeIupOBaHUE.

Brinonnenue 3aanuii o yCOBEpIICHCTBOBAHUIO MpUOOPoB. PazpaboTka HOBBIX BapHAHTOB
onbIToB. Pa3paboTka u mpoBepKa METOJUKHU SKCIIEPUMEHTaIbHOU paboThl. PaboTa B Masbix
rpymnmnax. AHaJIM3UPYIOT, BEIOUPAIOT U 00OCHOBBIBAIOT CBOE pellIeHHe, ACHCTBUS.
[IpencraBnenue pe3yabTaToOB NAPHOU, IPYNIIOBOM AESATEIBHOCTU. YYacTHE B IUAJIOTE B
COOTBETCTBUU C IIPABUIIAMH PEYEBOI0

IIOBCACHUS.
DJleKTpUYeCKUe SIBJICHUSA.

Muxkpomup. Moaenu aroma, cyuecrsoBasiiue 10 Hadaina XIX. McTopust OTKpbITHS U 1EUCTBUS
raJIbBAHWMYECKOTO 3JieMeHTa. VicTopus co3manus nekTpodopHoi MamuHbl. OnbIT BosbTa.
DIIEKTPUUYECKUI TOK B JJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ncnosib3oBaHueM ooopyaoanusi «Touka pocray)
1. Monenu aromoB. 2. ["anpBannyeckue 3meMeHTsl. 3. D1eKTpodopHOi
MmatuHbl. 4. Onbitel Bosibra u ["aneBanu.

Jlabopamopnvie pabomei: 1. Co3aaHne ralbBaHUYeCKUX 3JIEMEHTOB U3 MOJPYUYHBIX CPEJCTB. 2.
DNEKTPUUECKUH TOK B )KUJKOCTSIX CO3JaHMSI «30JI0TOTO KIIFOUUKA) .

Xapakmepucmuka OCHOBHBIX BUJOB ACATCIIBHOCTH:

VYnpaBisioT cBoei o3HaBaTeNbHON U yueOHOM JesITeIbHOCTbIO TOCPEACTBOM TOCTAaHOBKH
1esneH, MIaHUPOBaHUs, KOHTPOJISA, KOPPEKLINN CBOUX JIEUCTBUI M OLIEHKHU YCIIEIIHOCTH
ycBoeHust. CpaBHHBAIOT CLIOCO0 M pe3ysIbTaT CBOUX JICHCTBUI ¢ 00pa3IoM - TUCTOM
conpoBoxaeHus. OOHapyKUBaIOT OTKJIOHEHUS. OO1yMBIBAIOT MPUUYUHBI OTKIIOHEHHH.
OcCy1IEeCTBISIIOT CAMOKOHTPOJIb U

B3aMMOKOHTpOJIb. Vcronb30BaHre U3MEpPUTENbHBIX IPUOOPOB. BrinonHeHne 1ab0opaTopHbIX U
NpaKTUYEeCKUX paboT. JlMarHocTuka u ycTpaHeHHe HercIpaBHOCTe! MpubopoB. BricTpanBanue
TUIIOTE3 HA OCHOBAHUM MMEKOIIUXCS JaHHBIX. KOHCTpynpoBaHue U MOIeIMpOBaHUE.

BHCKTPOMaFHl/ITHble ABJICHUS.

MaruauTtHoOe 1oJje B BemecTBe. MarHuTHasi anHomanus. Marautaeie 0ypu. PasHoBunHOCTH
AIEKTPOU3IMEPUTENBHBIX TPUOOPOB. Pa3HOBHUIHOCTH SJIEKTPOABUTATEIIECH.

Hemoncmpayuu (¢ ucnoab3oBanueM ooopyaosanus «Touka pocra»): 1. Harnsarocts
IIOB€ACHUA BECIIECCTB B MArHUTHOM II0JIC. 2. Hpe3eHTaHI/II/I 0

MarHuTHOM TI0Jie 3eMJIM ¥ O MarHUTHBIX Oypsix. 3. JleMoHcTparus pa3HOBUIHOCTEH
AIIEKTPOU3MEPUTENIBHBIX TPHUOOPOB. 4. HarmsimHOCTh pa3sHOBUAHOCTEH SIICKTPOIBUTATEIICH.



Jlabopamopnule pabomui: 1. VcciienoBanue pa3InyHbIX 31€KTPOU3MEPUTENILHBIX IPHOOPOB.
Xapaxkmepucmuka 0CHOBHBIX 6UO08 0eAMENbHOCIU.

VYrpaBisioT cBOEH I03HABATEILHON U y4eOHOM eATeIbHOCTBIO OCPEICTBOM IIOCTAHOBKU
LeJeH, INIAHUPOBAHUs, KOHTPOJISL, KOPPEKLIUU CBOUX JIEUCTBUHI U OLICHKHU YCIIEIIHOCTH
ycBoeHust. CpaBHMBAIOT clI0CO0 M pe3yJIbTaT CBOUX JIEHCTBUI ¢ 00pa3LOM - IUCTOM
corpoBokaeHus. OOHapy>KUBaIOT OTKIOHEHHs. OO TyMBIBAIOT MPUYUHBI OTKIOHCHHH.
OcCy1IecTBISIIOT CAMOKOHTPOJIb

B3aMMOKOHTPOJIb.
OnTuyeckue siBJIeHHSI.

VcTouHuKY CBETa: TEIJIOBBIE, IIOMUHECLIEHTHBIE, UCKYCCTBEHHbIE. V3roToBIEHNE KaMepHl -
00CKypa U ucclieIoBaHNE N300pakeHUs C TOMOILBIO MOJIeNI. MHOTOKpaTHOE U300paXKeHne
IpeIMeTa B HECKOJIBKUX IUIOCKUX 3epKajiaX. M3roToBUTh NEPUCKOIL U C €0 MOMOLIbIO IPOBECTU
HaOmronenus. [IpakTuueckoe UCIOIb30BaHNE BOTHYTHIX 3€pKajl. 3pUTENIbHbIE WILIIO3UH,
HOPOXK/1aeMble

IMpCJIOMJICHHUEM CBCTA. MI/Ipa)KI/I Pa3zButne BoOKOHHOM onTHKH. MCII0JIb30BaHNE 3aKOHOB CBETa
B TCXHHKCE.

Hemoncmpayuu (¢ ncnoab3oBannem odopynoanus «Touka pocray)
1. PaznuuHble MCTOUHUKH cBeTa. 2. V300pakeHue npeMeTa B HECKOIbKUX

IUIOCKUX 3epkanax. 3. M3o0paxeHue B BOTHYThIX 3epKaiax. 4. Micnoap3oBaHue BOJOKOHHON
ONTUKH. 5. YCTpoHCTBO oToanmapaToB, KHHOIPOEKTOPOB, KAJIEHI0CKOIOB.

Jlabopamopnuie pabomui: 1. I3roToBIeHHE KaMephl - 00CKypa U Hcciel0BaHue N300paXeHUs ¢
nomouipio Mojenu. 2. [IpakTndeckoe mpuMeHeHne MI0CKUX 3epkai. 3. [IpakTudeckoe
UCIOJIb30BaHUE BOTHYTHIX 3epKail. 4. MI3roToBIEHNE eprCcKoIa U HabII0AEHUS C TOMOIIIBIO
MOJIETIH.

Xapakmepucmuka OCHOBHbBIX 8U008 0eIMEeNbHOCHIU!

VYpaBnsioT cBoei O3HABATENFHON U YUeOHOU AESITENFHOCTBIO MIOCPECTBOM IMMOCTAHOBKHU
1eJel, IITaHuPOBaHUs, KOHTPOJISl, KOPPEKIMU CBOMX JEUCTBUU U OLIEHKH YCIIEITHOCTH
yCBOCHHUA. BbIIeNSI0T U GOopMyTUPYIOT TO3HABATENBHYIO 11€1b. BBIIETSIOT KOMMYECTBEHHBIE
XapaKTEePUCTUKU OOBEKTOB, 3aJJaHHbIC clIOBaMU. [[pUHUMAIOT MO3HABATENBHYIO 1IN U
COXPAHSIOT €€ IIPU BBIITOJIHEHNUN

yueOHbIX AercTBUi. OCO3HAIOT CBOU AeUCTBUS. VIMEIOT HaBBIKM KOHCTPYKTUBHOTO OOIIECHHS B
MaJbIX Tpynmnax.

Yes0Bek U npupoa

ABTOMAaTHKa B Hauiel xu3Hu. [Ipumepsl ncnonb30BaHus aBTOMATUYECKUX YCTPOMCTB B HAYKe,
Ha TPOU3BOACTBE U B OBITY. CpencTBa cBsizu. Paano u TeneBuaeHue. AbTepHATUBHBIC
UCTOYHUKHU dHEeprun. Bumsl anexrpoctannmii. Heo0XoaumMocTh SKOHOMUY IPUPOTHBIX PECYPCOB
Y UCITOJIb30BaHU S, HOBBIX SKOJIOTUYHBIX U O€30MacHBIX TexHoJoruid. Hayka n 6e30macHoOCTh
JOJIEH.

Jemoncmpayuu: 1. poTroMatepuansl U CIANIBI IO TEME.
Jlabopamopuwsie pabomol.: 1. VI3ydenne AeHCTBUN CPEACTB CBS3H, PAUO M TCICBUICHUS.

Xapakmepucmuka OCHOBHBIX BUO08 OesiMEeNIbHOCIU:



CamocTosTenbHO GOPMYIHUPYIOT MO3HABATENBHYIO 33a/1a4y. YMEIOT (MM pa3BUBAIOT)
CIOCOOHOCTH C ITOMOILBIO BOIPOCOB 100BIBATh HEJOCTAIOILYIO MH(OpMaIHIO.

9 kaacc

Kunematuka

Crioco0bl onucaHusi MeXaHNYeCcKoro ABmkeHus. Crucrema orcuera. [IpsMonuHeitHOE NBIKEHUE.
[IpssMonnHetHOE paBHOMEPHOE JIBXKEHHE I10 III0CKOCTH. [lepemenienue u ckopocThb npu
PaBHOMEPHOM MPSAMOJIUHEHHOM JABUKEHUU 10 IIIOCKOCTH. OTHOCUTENBHOCTD ABUKCHUSI.
Cnoxenue apuwxenuil. [lpunuun HezaBucumoctu 1BuxkeHui. KpuBosmHeliHoe nBUXEHUE.
JIBmkeHHE Tena, OPOIICHHOTO TI0]] YITIOM K TOPU30HTY. PaBHOMEpHOE JBMKEHHUE TI0
OKPYKHOCTH. YTJ0Basi ckopocTb. [lepuos u yacrtora Bpamenus. CKOpocTb

U YCKOPEHHE MTPU PABHOMEPHOM JIBHYKCHHH 10 OKPY>KHOCTH.
Jlabopamopnule pabomoi(c ncnonb3oBaHueM odopynoBanus «Touka pocray):
W3yueHne qBMKEHUS] CBOOOIHO MAJAIOIIEro Tea.

W3yueHne IBUKEHUS 110 OKPYKHOCTH.

HpuMeprle membsl NPOEKMHbIX U UCCIe008amMeNbCKUX pa60m.‘

Omnpenenenne CKOpOCTH paBHOMEPHOT'O IBHXKEHHUS ITPU UCIIOJIb30BAHUU TpEeHaXxepa «Oeropas
JIOPOKKay.

I/ICTOpI/I‘leCKaH PCKOHCTPYKIUSA OIIBITOB TI'anunes mo OIIPECACIICHUIO YCKOPCHU A CBO60I[HOFO
naacHusA TCII.

[TpuHIUIB paboTH TPUOOPOB JUISI U3MEPEHUSI CKOPOCTEH U YCKOPEHUIA.
[TpumeHeHne CBOOOHOTO MaleHUs IS M3MEPEHUS peaKkIuH YelloBeKa.
Pacuer TpaekTopum IBUKEHHS IIEpCOHaXen paccka3os P.Pacmo.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesmelbHOCIU. YTEHHE U 00CYKICHNE TeKCTa CTaTeH
UHTEpHET-CaiTOB, 00CYKAEHUE T0KJIJJ0B U MPE3EeHTALlNi, COCTABICHUE U peLlIeHHE 3ajiay,
o0cyxJeHre Coco00B peIeHHUS.

JAnnamuka

I/IHCpL[I/Ia.HBHBIC cucteMbl oTcueTa. Cuna. 3akonbl HeroToHa. I[BI/I)KCHI/IC TCIa 11oa HCﬁCTBHCM
HECKOJIBKHX CHII. HBI/I)KGHI/IG CHCTCMBI CBA3aHHBIX TCII. ,Z[I/IHaMI/IKa PaBHOMCPHOI'O ABVMKCHUSA
MaTepHaﬂLHOﬁ TOYKHU I10 OKPYKHOCTHU. Knaccel cui. 3akon BCCMHUPHOI'O TATOTCHUS. I[BI/I)KCHI/IC
IJIaHCT. I/ICKyCCTBeHHI)Ie CITYTHUKH.

Conneynas cuctema. Mcropus pazsutus npeacrasienuil o Beenennoit. CTpoeHue U 3BONIOLUS
Bcenenunoii.

Jlabopamopnule pabomet (¢ Hcnoab30BaHueM 00opynoBanus «Touka pocra»):

N3mepenne macchl Tena ¢ UCIOIb30BaHUEM BEKTOPHOTO pa3ioxKeHus cuiibl. 3yuenue
KMHEMAaTUKU U JUHAMUKH PaBHOYCKOPEHHOTO JBIKEHUs (Ha nmpumepe MamuHbl AtByaa). U
3y4€HUE TPEHUS CKOIBKECHHUSI.

HpuMeprle membsl NPOEKMHbLX U UCCIe008amenbCeKux pa60m:



IlepBble UCKYCCTBEHHBIE CITYTHUKH 3EMIIH.

Kak oTnuuarorcs MexaHU4YeCKue MpoIecchl Ha 3eMile OT MEXaHUYECKHX IIPOLIECCOB B KocMoce?
Tena Conneunoi cucteMbl. OTKpPBITHSI HA KOHYUKE TIepa.

Xapaxmepucmuka 0CHOBHBIX 8UA08 OesAmenbHOCmU. YTeHHE U 00CYKCHUE TEeKCTa cTaTei
WUHTCPHET-CATOB, 00CYKICHHE JIOKIIA0B H IPE3CHTALMI, COCTABIICHHE U PEILICHUE 33/1a4,
00CyX/IeHUE CITIOCOOOB PEIICHUSI.

I/IMI[y.]'[]:C. 3akon COXpaHECHUSI UMITYJIbCa

Nmnynbc. M3MeHeHrne ummyiibca MaTepualibHON Touku. CructeMa Teil. 3aKOH COXpaHEHUs
HMITyJIbCA.

HpuMeprle membsl NPOEKMHbIX U UCCe008amenbCKux pa60m.‘

PeaktuBHOe nBuxenue B mpupoje. Pacciaenosanue JITII ¢ momoIipro 3akoHa COXpaHEHUS
MMITYJIbCA.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesmeNbHOCIU: YTEHHE 1 00CYKICHNE TeKCTa CTaTeH
MHTEPHET-CalTOB, 00CYKACHHUE JIOKIA 0B U ITPE3EHTALINI, COCTaBICHUE U PEILICHHE 33/1a4,
o0cyxeHre croco00B peLIeHHUS.

CraTuka

PaBHOBecue Tena. MoOMEHT cuiibl. Y ClIOBHsI paBHOBECHsI TBepIoro Teina. [IpocThie MeXxaHU3MBI.
Jlabopamopnule pabomet (¢ Hcnoab30BaHueM 0dopynoBanus «Touka pocray):
OrnpeziesieHre EHTPOB MACC Pa3IUYHBIX TeJ (TPH CIocooa).

HpuMeprle membsl NPOEKMHbIX U UCCe008aMeENbCKUX pa6om:

[TprMeHeHne TPOCTHIX MEXaHU3MOB B CTPOUTENBCTBE: OT 3eMIISTHKH 10 HeOockpeoa.
HccnenoBanue KOHCTPYKIIMM BEJIOCUTIEA.

Xapaxkmepucmuka 0CHO8HBIX 81008 DesmelbHOCMU. YTeHHE U 00CYKIeHNEe TeKCcTa cTaTeit
MHTEPHET-CalTOB, 00CYXKEHHE JOKJIA 0B U MPE3EHTAI1i, COCTaBJIEHUE U PEIICHUE 3a/1a4,
00CyX/IeHHE CITIOCOOOB pPEIICHUSI.

Mexanuuyeckue K0J1e0AHUA U BOJIHBI

Mexanunueckue konebanus. [IpeoOpa3zoBaHue SHEPTUU IPU MEXAHUYECKUX KOJIEOAHUSX.
MaremaTHuecKuil U Npy>KUHHBIA MasTHUKUA. CBOOOTHBIE, 3aTyXalOIINE U BHIHYXK/ICHHbIE
kosneOanus. Pezonanc. Mexannyeckue BoJHBL. JlJTMHA U CKOPOCThH BOJIHBI. 3BYK.

Jlabopamopnule pabomet (¢ Hcnonb30BaHueM 00opynoBanus «Touka pocray):
N3yuenne konebaHUi HUTSIHOTO MasiTHUKA.

IIpumepHule membl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

CtpyHHBIE My3bIKaJIbHbIE HHCTPYMEHTHI. KonebaTenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.

Xapaxmepucmuka 0CHOBHbBIX 8UO08 OesmelbHOCMU. YTEHHE 1 00CYKICHNE TeKCTa CTaTeH
UHTEPHET-CaiTOB, 00CYKACHUE TOKJIAJJ0B U MPE3eHTAllNi, COCTABICHUE U PEeLlICHHE 3ajay,
o0cyxJieHHE CTIOCO00B PEIIeHHUS.

DJIeKTPOMATrHUTHBIE KOJIeOAHNS H BOJIHbBI

[Tepemennslii anekrpuueckuii Tok. KonebaTenbHblit KOHTYp. BoiHyXeHHbIE 1 cBOOOIHBIE DM
Kosie6aHus. OM BOJIHBI U MX CBOMCTBA.



HpuMeprle membsl NPOEKMHbIX U UCC1e008amenbCeKux pa60m:

[TpuHUMIIBI paguOCBsI3U U TeleBUACHUA. Bausnue OM usnydeHnii Ha )KUBbIE OPTaHU3MBI.
W3roroBieHne yCTaHOBKH JIs1 JEMOHCTPALIMK ONBITOB 10 DOMMU.

OnextpoMarauTHoe uzinydenne CBY-neun. Mctopuueckast peKOHCTPYKLUS ONBITOB AMIiepa.

Xapaxmepucmuka 0CHOBHBIX 8UA08 OesAmenbHOCmU. YTeHAE U 00CYKICHUE TeKCTa cTaTei
UHTCPHET-CATOB, 00CYKACHHE JIOKJIA0B U IPE3CHTALMI, COCTABIICHHE U PEILICHUE 33/1ad,
o0CyX/1eHuEe CII0OCOOOB peIIeHus.

OnrTuka

Ucrounuku cBeta. JleiicTBHs cBeTa. 3aKOH MPSMOJIMHEMHOr0 paCIpOCTPAHEHHUS CBETA. 3aKOH
oTpakeHus cBeta. [loctpoeHne n300pakeHuii B INIOCKOM 3epKalie.

3aKOH NpesIOMJICHHsI CBETa Ha IIOCKOM IPaHULEe IBYX OJHOPOAHBIX IPO3PAYHbIX CPE.
IIpenomnenue cBeta B mpusMe. Jucnepcus ceta. SIBieHue NOIHOTO BHYTPEHHETO OTPayKCHHUS.
JIunzel. Tonkue 3L [TocTpoenne n3o0paxeHuii, Co31aBaeMbIX TOHKUMH JIMH3aMu. ['11a3 u
3penue. OnTuyeckue npudopsI.

Jlabopamopnule pabomei (¢ Hcnoab30BaHueM 00opynoBanus «Touka pocray):
OKcrepUMeHTallbHasl IPOBEpKa 3aKOHA OTPAXKEHUs CBETA.

N3mepenue nokazatesist NpesoMIICHUs BObI.

W3mepenne poKyCHOT0 pacCTOSIHUS COOUPAIOIICH JTMH3BL.

IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Hcropus uccnenoBaHus CBETOBBIX SIBJICHUH.

Hcropuyeckast peKOHCTPYKIMs Teseckona ["amues.

H3roroBiieHue Kajneu1ocKoIa.

Xapaxmepucmuka 0CHOBHbBIX 8UO08 OesmeNbHOCIU. YTEHHE U 00CYKICHNE TeKCTa CTaTeH
UHTEpHET-CaiTOB, 00CYKAECHUE TOKJIAJJ0B U MPE3eHTAllni, COCTABICHUE U PEeLlIeHHE 3aj1ay,
o0cyxeHre crioco00B pEIIeHMS.

Du3uKa aTOMa U AaTOMHOI0 A/Apa

Crpoenue atoma. [lornomenne u ucnyckanue csera aromamu. Onruyeckue cnekTpbl. ONbIThI
Pesepdopna. [Inanerapuas monens aroma. CTpoeHHe aTOMHOTO si7jpa. 3apsiIoBOE U MacCOBOE
qucia. SlaepHele cuibl. JHEPTUs CBSA3HM aTOMHBIX s/iep. 3aKOH paMOaKTUBHOIO pacnaja.
Anbda- u 6eta-pacnansl. [IpaBuna cmemenus. SAnepusle peakuuu. JleneHue u CUHTE3 sep.
SAnepnas snepreruka. croununku sHeprun CosiHIa v 3B€311. Perncrpanns saepHbIX U3Ty4eHu .
BnnsHMe paguoakTUBHBIX U31yYEHUN HA KUBBIE OpraHU3MBbl. Jl03UMeETpHsl. DKOJIOTUYECKHE
poOJIeMBbI SIIEPHOI SHEPTETUKH.

IIpumepnvie memvl nPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:
Hcropust nzydeHus atoma.

N3zmepenue KIIJ] conneuynoit 6atapeu.

HeBunumble n3nyd4eHus B CIIEKTPE HArpPeTHIX TEIL.

Xapakmepucmurka 0CHOBHLIX 81008 0essmelbHOCIU.: YTCHAE U 00CY)KICHNE TEKCTa CTaTei
WHTEPHET-CATOB, OOCYXKCHHE JTOKJIAI0B M MPE3CHTAIINI, COCTABIICHUE U PEIICHUE 3a/1a4,
00CyXIeHIE CTIOCOOOB PEIICHUS.



@opMbl OPraHu3aluu 00pa3oBaTeILHOIO Mpoiecca:
- TPYNIOBas;

- UH/IMBU/yaJIbHAS;

- pponTaNTBHAS.

Benyuiye TeXHOJIOTHU:

M cnonp3yroTest 3JIEMEHTBI CIEIYIOIIMX TEXHOJIOTHA: TPOEKTHAsL, IPOOJIEMHOT0 00yUYeHMs,
MH(POPMALMOHHO-KOMMYHUKAIIMOHHAs!, KPUTUYECKOI'O MBIIJICHUsI, IPOOJIEMHOr0 Juajora,
UIpOBasi.

OcHOBHBIE MeTObI PA0OTHI HA YPOKeE:

BC,I[YH_II/IMI/I MCTOAaMU 06yquH51 SABJIAKOTCA: LIEICTI/ILIHO'I'IOI/ICKOBOI‘/’I.,. METOA4 MAaTCEMAaTHYCCKOI'O
MOACIINPOBAHUA, aKCHOMATHUYECCKUHN METO/.

®opMBbI KOHTPOJIS:
Tak Kak 3TOT Kypc SBIISE€TCS AOMOJHUTENBHBIM, TO OTMETKA B OalilaXx HE CTAaBUTCA.

VYyamuiics yuuTcsi OLleHUBaTh ce0s U APYTUX caM, 4TO MO3BOJISET pa3BUBATh YMEHUS
caMOaHaJIn3a 1 CocoOCTBYET Pa3BUTUIO CAMOCTOSITENIbHOCTH, KaK CBOMCTBY JIMUHOCTH
ydaierocsi. BelsiBIeHue IpOMEKYTOUHBIX U KOHEUHBIX PE3YyJIbTaTOB , YYAIIMXCS [IPOUCXOIUT
yepe3 MPaKTHUECKYIO JeSTeIbHOCTh; 3aUueTHbIC padOThI:

* TeMaTh4ecKas oI00pKa 3a/1a4 Pa3INYHOTO YPOBHS CIOXKHOCTH C TIPEACTABICHUEM Pa3HBIX
METOJIOB PEIICHHS B BHJIC TEKCTOBOI0 TOKYMEHTA, Mpe3eHTanuu, ¢Jidi-
aHMMAaIHH, BUIEOPOIHKA Wik Web - crpaHuibl (caiiTa)

* BBICTABKA ITPOECKTOB, MPE3EHTALMH;

* ICMOHCTpalunsa SKCIICPUMCHTA, KadyeCTBECHHOM 3aga4u ¢ KaYCCTBCHHBIM (yCTHI)IM WK B BUJEC
IMMPUIIOKCHUA, B TOM YHUCIJIC, Hpe3eHTaL{I/IeI>'I) OIMMCAHUECM IIPpOINECCa HA 3aHATUH, (beCTI/IBaJIe
9KCIICPUMCHTOB, (1)H3H‘ICCKH€ OJIMMITHABI.



KaﬂeHﬂapHO-TeMaTH'{eCKOC IIAaHUPOBaHUE

Ne | Jata Tema 3ansATHSA Hcnonb3oBanue prUMeUaHue
IPOBECHUS
n/m o0opynoBaHusi
ILnan | ®akT IeHTpa
€CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANPABJIECHHOCTEHl
«Touka pocra»
BBognoe 3anstue. Llenmu | Komnberorepnoe
U 3aJ1a4u Kypca. o0opynoBanue
1 TexHuka 0€30mMacHOCTH.
JlaboparopHnas paboTa ObopynoBanue s
«3MeHeHus! ITUHBI n1abopaTopHbBIX paboT
Tena npu U YYCHUYECKHUX
OTIBITOB
HarpeBaHuu 1
2 OXJIXKICHUI.
JlaGopartopHnast pabota O6opynoBanue st
«M3mepenue ynenbHOU | 1abopaTopHbBIX paboT
N U YYCHUYIECKHIX
TEMI0EMKOCTH
OTIBITOB
pa3IMYHBIX
3 BEIIIECTBY.
JlaGoparopHas paboTa O6opynoBanue ams
«Habnronenue 3a n1abopaTopHbBIX paboT
TUTaBJICHUEM U YYCHUYECKHUX
OTIBITOB
4 JIBIIAY
JlaGopatopus O6opynoBanue ams
5 KpUCTAIIIOrpaduH.
P pag 71a00paTOPHBIX paboT
CocraB atmoceps, H yHUCHHHYCCKHUX
OTBITOB (Ha Oa3e
HaOJIIOJICHHE NIEpeXoa | koMIIekToB s OI'D
HEHACBHIIIICHHBIX M1apOB B
6 HACBIIIICHHbIE.
Uctopus oTKphITHS U Komnerorepnoe
7 NEUCTBUS obopymoBanue




TaJJbBaHUYCCKOI'O
9JICMCHTAa

OneiTel BonbTa.
DNIeKTPUUECKUI

TOK B 3JICKTPOJIUTAX.

O6opynoBaHue ams
JIEMOHCTpALUI

MarautHas aHoMaIus.
MaruuTtHsie

Oypu

10

3pI/ITeJ'IBHBIe HUIIIO3UU,

HOPOXKAaeMble
peIoOMIIEHUEM

cBera. Mupaxu.

ObopynoBanue is
JIEMOHCTpAIui

11

HUcnonw3oBanue
3aKOHOB CBETa B

TEXHHUKE

O6opynoBanue st
JIEMOHCTpAaIui

12

AnbTepHaTUBHBIE
UCTOYHUKHU

sHepruu. Busl
ANEKTPOCTAHIUI

O6opynoBanue st
JIEMOHCTpAaIui

13

Kak n KyZJa IoJieTeiia
BUIIIHCBasA

KocTtouka? Pacuer
TPaeKTOPUHU

JBUXXCHUA TCI U
[IEPCOHAXKEN

pacckasos P.Pacmo o
MroHxay3eHe

ObopynoBanue s
JIEMOHCTpALUI

14

Mukpomup. Monenun
aToMa,

CYILIIECTBOBABILIHUE 10
Hayaia XIX

ObopynoBanue s
JIEMOHCTpALNI

15

Cwuna BoJii, cuiia
yOeXKACHUS UITU

cuia - puznyeckas
BeuyuHa?

16

Ucrtopus pazsutus
MpECTaBICHUI

Kommnsroreproe
obopynoBanue




o Bceneunnoii.
CoiHeyHas cucrema

Pa3BuTne BOJIOKOHHOM Komnerorepnoe

17 OTITHKHU obopymoBanue
Pemenne omumnuanaeix | OOopymoBanue ais
3aj1a4 Ha JIEMOHCTpAIHi
3aKOHBI IIOCTOSIHHOTO

18 TOKa
Jlabopamopnas O6opynoBanue st
paboma: «3yueHue JIEMOHCTpAIIHA

19 TPEHUS CKOJILKEHUS
JlaboparopHnas paboTa ObopynoBanue s
«Omnpenenenue n1abopaTopHbBIX paboT
CTOUMOCTH U YYCHUYECKHUX

. OmBITOB (Ha Oa3e
M3pacX00BaHHOMN
p 5 KoMIuteKToB Jiy1st OI'D

AJIEKTPOIHEPTHH
10 MOIITHOCTH
NoTpeOUTENs U 1o

20 CUETUHKY
Pemenue omumnuaaasix | O6opynoBanue st
3a1aq JIEMOHCTpAIIHiA
Ha TEIIOBOE JICUCTBUE

21 TOKa
DJeKTpOMarHUTHBIE ObopynoBanue s
SIBJICHUS. JIEMOHCTpAIUI
DJEeKTPOU3MEPUTENbHBIE

22 IPUOOPHI.
[IpumeneHnne mpocThIx O6opynoBanwue st
MEXaHHU3MOB B JIEMOHCTpAIIHA
CTPOUTEIIbCTBE: OT
3eMJISTHKH 10

23 Hebockpeba
PaznoBuaHoCTH

24 AIIEKTPO/IBUTaTENEH.
HcTounuku cBera: ObopynoBanue s
TEIIOBEIC, JIEMOHCTpAIUi

25 JIFOMUHECIIEHTHEIE




26

OKCHEPUMEHT
HaOJIFOJEHUE.

MHorokparHoe
Hn300pakeHUE

npeaMETa B HECKOJIbKHUX
IIJIOCKHUX

3epKajax.

27

M3roToBUThH NEPUCKON U
C €ro

MTOMOIIBIO TTPOBECTH
HaOJIFOIEHUS

ObopynoBanue is
JIEMOHCTpAIui

28

[IpakTuyeckoe
HCIIOJI30BaHUE

BOTHYTBIX 3€pKall

O6opynoBanue ams
JIEMOHCTpALUI

29

OTKpBITHS HA KOHYHKE
nepa.

IlepBbIe UCKYCCTBEHHBIE
CIIyTHUKH

3emin.

30

PazBuTHE BOJIOKOHHON
OIITUKU

31

HUcnonn3oBauue
3aKOHOB CBETA B

TEXHHUKE

O6opynoBanue ams
JIEMOHCTpALUI

32

ABTOMaTHKa B HalIei
JKH3HH .

33

Bnnauue
paaOaKTUBHBIX

W3JIyYEHUI Ha )KUBbIE
OpTraHU3MBbI

34

Hayxka ceronns. Hayka u

0€301aCHOCTh JIFOJIEN

KommnbsrorepHoe
obopynoBaHue







