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TOUKA \!pocm

Iliianupyemble pe3yabTaThl 0CBOCHUS NMPOrPaMMbl BHEYPOUYHOU
AeATeJIbHOCTH «JKCIepuMeHTapuii o pu3nke» (C MCMoJIb30BAHUEM
odopynoBanus «Touka pocra») B 7-9 kiaccax.
Peanuzammst mporpaMMbl CHIOCOOCTBYET TOCTHKEHHIO CICAYIOMNX Pe3yJIbTATOB:

JInuHocTHBIC:

B cthepe TMUYHOCTHBIX YHHBEPCATBHBIX YICOHBIX ACHUCTBUNA yUAIHXCS:

* yaeOHO-IT03HABATEIbHBIN MHTEPEC K HOBOMY Y4eOHOMY MaTepHaily U crocodoam
pEIIeHUs HOBOM 3a/1a4H;

* OpHUEHTAIUs Ha TOHUMaHKUE MPUYHH yCIieXa BO BHEYYEOHOU JEATSIEHOCTH, B TOM
qrclie HAa CaMOAaHAM3 M CAMOKOHTPOJIb pe3yibTara, Ha aHaIn3 COOTBETCTBUS
pE3yIBTaTOB TPEOOBAHUAM KOHKPETHOH 3aj1a4H;

* CIIOCOOHOCTH K CaMOOIIEHKE Ha OCHOBE KPHUTEPHEB YCIEIIHOCTH BHEY4YEOHOM
NEeATEeTLHOCTH;

Obyuarowuiics noay4um 603MOHNCHOCMb OJisl POPMUPOBAHUA

* BHYTPCHHEW TMO3HIIMU IIKOJBPHUKA HAa YPOBHE IOJIOKUTEIHHOTO OTHOIICHHS K
IKOJIe, TIOHUMAaHHUS HEOOXOJWMOCTH YUYCHHUS, BBIPAKXEHHOTO B MpeobagaHuu
y4eOHO-T103HABATEIbHBIX MOTHBOB;

* BBIPQXKEHHOM YCTOMUMBOW y4eOHO-TI03HABATEILHON MOTUBAIIMH YUCHUS;

* YCTOMYMBOTO y4yeOHO-TI03HABATEIHLHOTO MHTEpPEca K HOBBIM OOIIMM croco0am
penieHus 3aaa4.

MeTtanpeaMeTHbIe:

B cdepe peryJATMBHBIX YHUBEPCATbHBIX YU€OHBIX TEHCTBUMA yHAIIUXCA:

* IJIJAHUPOBATh CBOMU JCHUCTBHS B COOTBETCTBUM C TOCTABICHHOW 3aJauyeil u
YCIIOBUSIMH €€ peau3alii, B TOM YMCJI€ BO BHYTPEHHEM ILUIAHE;

* YUWUTHIBaTh YCTAHOBJICHHBIC MpaBWJa B IUIAHUPOBAHUM M KOHTPOJE CIOcoOa
pELICHUS;

* OCYIIECTBIIATh UTOTOBBIM U MOIIArOBBINM KOHTPOJIb MO PE3YJIbTATY;

* OLICHMBATh NPABWIBHOCTH BBINIOJHECHUSI JCHCTBUA Ha YPOBHE aJICKBAaTHOU
PETPOCTICKTUBHON OIICHKM COOTBETCTBHUSI PE3yJIbTATOB TpPeOOBAHUSM JTaHHOM
3aJ]a4M ¥ 3aJa4HOM 00J1acTH;

* QJEKBATHO BOCHPUHUMATH TIPCIJIOKEHUS W OLECHKY YYUTEJIEH, TOBApHILEH,
pOAUTEIICH U APYTUX JIOJIEN;

* pa3nuyaTh COCcO0 M pe3yabTaT ACUCTBUS.

Obyuarowuiics noxyyum 603MOACHOCHb HAYYUMCA!

* B COTPYJHUYECTBE C YUYUTEJIEM CTaBUTh HOBbIC YUCOHBIC 3a]aUH;

* MIPOSIBJISITH TTO3HABATEILHYIO HHUITMATUBY B Y4€OHOM COTPYIHUYECTBE;

* CaMOCTOSTENBHO aJICKBATHO OLIEHWBATH MPABUIIBHOCTD BBINOJHEHUS JIEUCTBUS U
BHOCHUTH HEOOXOJMMbIE KOPPEKTUBBI B UCIIOJIHEHUE KaK 10 X0y €r0 peaju3aluu,
TaK U B KOHIIE JEUCTBUS.
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B chepe no3HaBaTeabHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUM yUaIIUXCS:

* OCYIIECTBIIATH MOUCK HEOOXOUMOM MH(OPMALIUH I BHITIOTHEHHUS BHEYUEOHBIX
3aJJaHAd  C  HWCIOJb30BaHUEM  Y4YyE€OHOM  JUTEpaTypl M B OTKPBITOM
UH(GOPMAIIMOHHOM TMPOCTPAHCTBE, OJHIMKIONEAUN, CIPAaBOYHUKOB (BKIIIOUas
3IIEKTPOHHBIE, IU(PPOBBIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

WNHurtepHera;

* OCYILECTRIIATH 3anuch ((pUKCaIrio) BHIOOPOUHOI HHPOpMAITUU 00 OKpYKaIOIIeM
MUpE U 0 cebe caMoM, B TOM 4ucie ¢ momoupto nuHectpymentos UKT;

* CTPOUTH COOOILIEHUS, MPOEKTHI B YCTHOM U MHUCbMEHHOM QopMme;

* IPOBOJUTH CPABHEHHUE U KJIACCU(UKALIMIO 110 33JaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh NPUUMHHO-CJIEICTBEHHBIE CBSI3U B U3y4a€MOM KpPYT'e€ SIBJICHUM;

* CTPOUTh pacCyXAcHHs B (OpMe CBSI3U NPOCTBIX CYKIEHUH 00 00BEKTe, €ro
CTPOEHHUH, CBOMCTBAX U CBA3aX;

Obyuarowuiics noayuum 603MOICHOCIb HAYUUMbCAL!

* OCYUIECTBJISITh PACHIMPEHHBIA TOUCK HHPOPMALIUU C MCIOJIB30BAHUEM PECYPCOB
oubnuoTek u cetu MHTEepHET;

* 3aMKCBIBATH, (PUKCUPOBATH MH(OPMAIUIO 00 OKPYKAIOLIUX SBJICHUAX C TOMOILBIO
nHctpymeHnToB UKT;

* 0OCO3HAaHHO Y MPOU3BOJBHO CTPOUTH COOOIIECHHS B YCTHOM U MUCBMEHHOMN (popMe;
* OCYILECTBIATh BbIOOp HaunOosiee 3()PEKTUBHBIX CHOCOOOB peuleHHs 3ajad B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBH;

* CTPOUTBH JIOTMYECKOE PACCYXkACHHUE, BKIIIOYAIOIIEE YCTAHOBIECHHWE NPHYMHHO-
CJIEICTBEHHBIX CBS3€EH;

* MOTYT BBIATH Ha TEOPETHYECKHI YPOBEHb PEIICHHs 3a4ad: pEUICHUE II0
ONPENEICHHOMY IIJIaHy, BJaJE€HHE OCHOBHBIMU NPHUEMAMM DPELICHHS, OCO3HAHMS
NEeSATEIbHOCTH T10 PEIICHUIO 3aJa4H.

B cdepe kKOMMYHUKATHBHBIX YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUN YUALLIUXCA:

* aJIEKBAaTHO MCII0JIb30BaTh KOMMYHUKATUBHbBIE, IPEK/IE BCETO - pEUYEBbIE, CPECTBA
JUISL pEeUIeHUs] Pa3IUYHbIX KOMMYHUKATHBHBIX 3a]ad, CTPOUTH MOHOJIOTMYECKOE
COOOIIeHHE, BIAJETh AUAIOTHYECKOW (POPMOI KOMMYHUKAIIMU, UCTIOIB3YS, B TOM
yuciue cpeactBa u uHCTpyMeHThl UKT 1 qucTaHiiMOHHOTO OOIIEeHHUS;

* TOMYCKaTh BO3MOXHOCTh CYIIECTBOBAHUS Y JIOAEH pa3IMYHbIX TOYEK 3PEHHUS, B
TOM YHCJI€ HE COBIAAAIOIINX C €r0 COOCTBEHHOM, 1 OPUEHTHPOBATHCS HA MO3ULUIO
napTHepa B OOILEHUU U B3aUMOJIEHCTBUU;

* YUUTHIBATH PA3HBIE MHEHUS U CTPEMUTHCS K KOOPAUHALMU Pa3INYHbIX TO3UIIUI B
COTPYIHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHHE U TTO3UIINIO;

* IOTOBApUBATHCA U MPUXOIUTH K OOIIEMY PELICHUIO B COBMECTHOM JIeATEIbHOCTH,
B TOM YHCJIE€ B CUTYallMM CTOJIKHOBEHUSI UHTEPECOB;

Obyuarowuiics noayuum 603MOICHOCIb HAYYUMbCAL!

* YUUTHIBATh U KOOPAMHUPOBATH B COTPYAHHYECTBE OTIUYHBIE OT COOCTBEHHOMU
MTO3ULIMH IPYTUX JHOJEH;

* YYUTHIBAThH PA3HbIE MHEHUS U HHTEPECHI U 000CHOBBIBATH COOCTBEHHYIO O3UIIHUIO;
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* IOHUMATh OTHOCUTEILHOCTh MHEHUH U TIOJIXOJIOB K PEIICHUIO TTPOOIEMBIL;

* APryMEHTUPOBATH CBOIO MO3UIIMIO U KOOPJIMHUPOBATH €€ C MO3ULIUSIMH IAPTHEPOB
B COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIET0 PEIIeHUsI B COBMECTHOM NEATEIILHOCTH;
* 33]1aBaTh BOMPOCHI, HEOOXOAMMBIC JIJIsi OpPTaHU3AIMN COOCTBEHHON JIEATEILHOCTH
Y COTPYAHUYECTBA C MIAPTHEPOM;

* OCYLIECTBJIATh B3aUMHBIM KOHTPOJIb M OKa3blBaThb B COTPYAHUYECTBE
HEO0OXOIUMYIO B3aHMOITOMOIIIb.

IIpeamerHbIe:

- OPHUEHTUPOBATHCS B SBJICHUSAX U 00BEKTaX OKPYXKAIOIIETO0 MHUpPA, 3HATh I'PAHUIIBI
UX IPUMEHUMOCTH;

- TOHUMATh ompeAeNeHuss (U3MUECKUX BEIMYMH W TMOMHHUTH OIPEACTSIONINe
bopMyIbI;

- TOHUMATh KaKUM (PU3NYECKUM MPUHITUIIAM U 3aKOHAM MTOTYUHSIOTCS T€ WJIM HHBIE
OOBEKTHI U SIBJICHHSI IPUPOJIBI;

- 3HAHWE MOJIETIN TIOMCKa PeIIeHul A7 3a7a4 1o (pusuke;

- 3HaTh TEOPETUIECKHE OCHOBBI MATEMATHUKH.

- IPUMEYaTh MOJICIH SABJIICHUN U 0OBEKTOB OKPYKAIOIIETO MHUPA;

- aHAJIM3UPOBATh YCIOBUE 3a/1a4H;

- iepepopMyIUpPOBATh U MOJEIUPOBATh, 3AMEHSTh UCXOJHYIO 3a/1auy Jpyrou;

- COCTABJIATH IUJIaH PEILICHUS;

- BBIIBUTATh U MPOBEPSTH MPEAJIaraeMble JIJIsl pELIeHHs TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMM YMCTBEHHBIMHU OIEpPALUSMHU, COCTABISIOLIMMHU MOMUCK
pelIeHus 3aJauH.

Conepskanue nporpaMMbl BHEYPOUHOIi 1eITeILHOCTH
7 KJacce

Beenenne. Broanoe 3ansarue. llenu u 3anaum kypca. TexHuka 6€30macHOCTH.
Posib 3KkcniepuMeHTa B )KU3HH YeJI0BeKa.

Teopusa: W3yunth OCHOBBI TEOpHM NOrpemHocted. llorpemHocTd npsMbIX U
KOCBEHHBIX U3MEPEHNI, MAaKCUMaJIbHAs IOIPEIIHOCTh KOCBEHHBIX H3MEPEHUH, yUeT
MOTPENIHOCTe UW3MepeHud Tpu mnocTtpoeHun rpadukoB. IlpencraBnenue
pE3yNbTaTOB U3MEPEHU B hopme TaOIuIl U TpaduKOB.

IIpakmuka: OCHOBBI TEOPUM NOTPEIIHOCTEN NPUMEHSATh IPHU BBINOJIHEHUU
OKCIEPUMEHTAJIbHBIX  3a/1ay, [MPaKkTUYeCKUX paboT. (€ HCHOJIb30BAHHEM
odopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesIMENbHOCIU.

[IpuBoauTh mpUMEPHl OOBEKTOB U3Yy4YeHHUS (PU3UKU ((DU3MUECKUEe SBICHUS,
dbuznyeckoe TeNo, BElecTBO, ¢usuyeckoe mnosie). Habmonate U aHaIM3upoBaTh
busnueckue siBieHus (GUKCUPOBATh U3MEHEHUS CBOMCTB 00BEKTOB, CPABHUBATH MX
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U 0000mars). [103HAKOMUTBCSA C IKCIEPUMEHTAIBHBIM METOJOM HCCIEAOBAHUSA
npupoasl. COopka MpUOOPOB U KOHCTPYKIUI. Vcronp3oBaHWe H3MEPUTEITHHBIX
npubopoB. BrimonHeHne 1a00paTOPHBIX U MpaKTUYECKUX padboT. [lumarHoctuka u
YCTpaHEHHE HEHCIPAaBHOCTEN

npuOopoB. BricTpanBaHue runoTe3 Ha OCHOBAHUH UMEIOIIMXCS JAHHBIX.
MexaHuka.

Teopus: PaBHOMepHOE U HEpaBHOMEPHOE JBMXeHHE. [ paduueckoe mpencrasienue
nBKeHud. Pemenue rpaduyeckux 3agad, pacuyeT NMyTH W CpPElHEH CKOPOCTU
HepaBHOMEpHOro ABMkeHus. [loHaTtve uHepuuu U uHEpTHOCTH. LleHTpoOexHas
cuia. [I[pumenenre TaHHBIX (PU3NUECKUX TTOHITHH B )KU3HEACATEIBHOCTH YEJIOBEKA.
Cuita ynpyrocTu, cujia TpeHUSL.

IIpakxmuxa: ViccnenoBaHue 3aBUCUMOCTH CHUJIbl YIPYTOCTH, BO3HHUKAIOUIEH B
NpYy>KUHE, OT cTeneHu nedopmanuu npyxkuHbl. OnpeneneHue KodpQuLUeHTa
TpeHUs Ha TpuOoMeTpe. (¢ ucnoab3oBanueM ooopynoBanus «Touka pocray)
HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS OT CHJIbI HOPMAJIBHOTO JTABJICHUS.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesAMENbHOCIU.

Ananu3 tabnui, rpadgukos, cxeMm. [louck oObsicHeHHST HAOII0JaeMbIM COOBITHSIM.
OmnpeneneHue CBOMCTB MPUOOPOB MO YEPTEKAM U MOJEIAM. AHAIU3 BO3HUKAIOIIUX
poOIeMHBIX cuTyauuid. M300pakate cucteMy KOOpJIMHAT, BBIOUPATh TEJIO OTCUETA
U CBS3BIBaTh €0 C CUCTEMOM KOOpAMHAT. Mcnoip30BaTh CUCTEMY KOOPAMHAT JUIS
U3yYEHUs NPSMOJIMHENHOro ABMXeHUs Tena. COopka mpuOOpOB U KOHCTPYKIIMM.
Hcnonp30BaHue W3MEPUTENBHBIX MpUOOPOB. BrlnonHeHWe 1abopaTOpHBIX U
NPaKTHYECKUX paboT (¢ HMcmoJib3oBaHWeM oOopynoBanus «Touka pocray).
JlnarHocTuka M yCTpaHEHUE HEHCIpaBHOCTEW MpuOOpoB. BeicTpauBanue rumnores
Ha OCHOBAaHMHM HUMEIIIMUXCSA MaHHbIX. KOHCTpyWpoBaHHE M MOJEIMPOBAHUE.
BrlnonHeHne 3aJaHuil MO0 yCOBEPIIEHCTBOBAHUIO MPHOOPOB. PazpaboTka HOBBIX
BApUAHTOB OMNbITOB. Pa3paboTka M MNpoBEpKa METOAMKH SKCHEPUMEHTAIbHOU
pabotel. PaboTta B ManbIx rpymnmnax. AHaJIU3UPYIOT, BRIOUPAIOT U 0OOCHOBBIBAIOT
cBOE pemeHue, nenctBusa. lIpencraBieHue pe3yapTaTOB MapHOW, TIPYNITOBOM
NEeATEIbHOCTH. Y4YacThe B JUajore B COOTBETCTBUM C MpPaBHIAMH pPEUYEBOIO
MOBEACHMUS.

I' uapocraruka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, TruUIpoOCTaTUYECKOE JIaBJICHHUE,
COOOIIAIOLINECS COCY/Ibl, TUAPABINYECKUE MAIIUHBI.

Ilpaxmuxa: 3a0auu: BBITAJKUBAIOIIAs CHJIA B Pa3jIMYHBIX CHCTEMax; MPUOOpPHI B
3aayax (COOOMIAIONINECS] COCY/bl, TUAPABIMYECKUE MAIWHBI, PhIYar, OJIOKH).
OKCnepUMEHTAIbHBIE 3a/IaHUS:

l)uzmepenne cuiibl Apxumesna, 2)u3MepeHre MOMEHTa CHIIbI, JICHCTBYIOIIETO Ha
phluar, 3)uzMepeHue

paboThl CUJIBI YNPYTOCTU MNPU MOIBEME Ipy3a C MOMOUIBI0 MOJBMXKHOIO WU
HETIOIBIKHOTO 0JIOKA.(C ucnonb3oBaHuem ob6opyaoBaHua «Touka pocra»)
Xapaxmepucmuxka 0CHOBHbBIX 8UO08 OesMENbHOCIU.
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Ananu3 tabmui, rpadguxos, cxem. [Touck oObsicHEHHUST HAOTIOAAEMBIM COOBITHSIM.
COopka mpubOOpoB W KOHCTPYKIWU. VCronmp30BaHNE W3MEPUTETBHBIX MPHOOPOB.
Brimmonuenne 1a00paTOpHBIX M MPAaKTHUECKUX paboT. [lnarnoctuka u ycTpaHeHue
HEUCIIPaBHOCTEN MpuOOpoB. BricTpanBaHWe IMIOTE3 Ha OCHOBAHMHM MMEIOIIHUXCS
naHHbeIX. KoHcTpyupoBanue u MoxaenupoBaHue. Pabora B ManbIX TIpynmnax.
AHanu3upyioT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHHE, JEWUCTBUA.
[IpencraBiieHre pe3yiabTaTOB MapHOW, TPYNIIOBOM JedaTenbHOCTH. I[loaroroBka
COOONICHU M JIOKJIaJ0B. YYacTHE B JAMAJION€ B COOTBETCTBUU C IpaBUIAMHU
pEUYEBOro NOBEACHUS.

Crartuka.

Teopus: bnok. Peruar. PaBHOBecue TBEpABIX TeNl. YCIOBUs paBHOBeCHs. MOMEHT
cuibl. [IpaBuiio wmomeHToB. lleHTp Tsbkectu. HMccnenoBaHue pa3iaUMUHBIX
MexaHu4eckux cucteM. KoMOuMHHpOBaHHBIE 3aJauyd, MCHOJb3Ys YCJIOBHS
paBHOBECHS.

Ilpaxmuxa: I3roToBieHue padoTaroneid CucTeMbl OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesAMENbHOCIU.

Ananu3 tabnun, rpadgukos, cxeMm. [lonck 00bsiCHEHUs] HAOIIOAAEMBIM COOBITHSIM.
OmnpeneneHue CBOMCTB MPUOOPOB MO YEPTEKAM U MOJEIAM. AHAIU3 BO3HUKAIOIIUX
npoOsieMHbIX  cuTyarui. HaOmiogaTe  AelcTBHE  MPOCTBIX ~ MEXaHU3MOB.
[To3HakOMUTBCS ¢ (PU3NYECKOM MOJIEIbI0 «abCOMIOTHO TBEpHOE Tenoy». Pemars
3alayl Ha NpPUMEHEHUE YCIoBUs(IpaBuia) paBHOBecus pbluara. IlpumeHsaTsb
yciioBue (MpaBUIIO) PAaBHOBECHS pblyara il OOBSICHEHUS JEHCTBUS Pa3IMYHBIX
UHCTPYMEHTOB, HCHOJb3yEMbIX B TEeXHHMKE U B ObITy. COOpka mpuOOpoB u
KOHCTpyKUuH. Vcronb3oBaHue W3MEpUTENbHBIX NpHOOpoB. BrinonHenue
71a00paTOPHBIX U MPAKTUYECKUX padoT. JlnarHoctuka u

YCTpaHEHHE HEHCHpPaBHOCTEW MpUOOpPOB. BhICTpanBaHuEe TMIOTE3 HA OCHOBAaHUU
MMEIOIIMXCS TaHHbIX. KOHCTpynpoBaHue u MoaenupoBanue. BeinonHenue 3aganui
10 YCOBEpUIEHCTBOBaHUIO MNpUOOpoB. Pa3zpaboTka HOBBIX BapUAHTOB OIBITOB.
Pa3paboTka n npoBepka METOJUKH SKCIIEPUMEHTAIIBHON PabOTHI.

Pabota B ManbIx rpymnmnax. AHAJIW3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE
pemienne, JaeWcTtBusA. lIpencraBieHue  pe3ynbTaTOB  NAPHOM, TPYIIIOBOU
nearenbHocTH. [loaroroBka cooOuieHuii u JokaagoB. OCyIIeCTBISIOT CAMOOIICHKY,
B3aMMOOLICHKY JI€ATEJIbHOCTU. YYacTHE B JIUAJIOre B COOTBETCTBUM C MPABHIIAMHU
pEYEBOro MOBEICHHUS.

8 ki1acce

TenioBble ABJICHUS.

TennoBoe pacuupenue ten. [Iporecces miaBieHus 1 OTBEPACBAHUS, UCIIAPEHUS U
KOHJAeHcauu. Temonepenayda. Bia)xHOCTh BO3yXa HA Pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. HaGmonenue TasiHus Jibja B Bojae. 2. CKOPOCTH HCHapeHUs
pa3MUHbBIX KuAKocTel. 3. TernoBsie nBUTATENN OYaYyIIETO.
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Jlabopamophnvie pabomsr (¢ HUCHMOJB30BaHMeM o0opynoBanus «Touka
pocrtay): 1. MI3MeHeHus JUIMHBI TeJla TIPU HArPeBaHUU U OXJIaXaeHuH. 2. OTINBKA
napaduHOBOTO connatuka. 3. Habmroaenue 3a miaBienneM Jibaa 4. OT 4ero 3aBUCUT
CKOpOCTh HcHapeHus xuakoctu? 5. HaOmroneHune TEerIonpoBOJIHOCTH BOAbI U
BO3/yXa.
Xapaxmepucmuxka 0CHOBHBIX 8UO08 OesIMENbHOCTU.
CamocrosTenbHO (GOPMYIUPYIOT MO3HABATENBHYIO 3a7auy. YMEIOT C MOMOIIbIO
BOIIPOCOB  J0OBIBaTh  HENOCTAIOUIyI0  WH(MOpMAIHIO. Ucnonp3oBanue
U3MEpPUTENBHBIX MPUOOPOB. BhINoMHeHne 1a00paTOPHBIX U MPAKTHYECKUX PadoT.
JlnarHoctrka M ycTpaHEHUE HEUCIpaBHOCTEW nmpuOopoB. BricTpanBanue rumnores
Ha OCHOBAaHHMH UMEKIINXCS NJaHHBIX. KOHCTpyHpoBaHHE W MOJIETTMPOBAHHUE.
BrlnonHeHne 3aaHuil M0 yCOBEPLIEHCTBOBaHUIO NpubOOpoB. Pa3zpaboTka HOBBIX
BApUAHTOB OIBITOB. Pa3paboTka M MpoBEpKa METOJUKH SKCHEPUMEHTAIbHON
pabotel. PaboTta B ManbIx rpymnmnax. AHATM3UPYIOT, BRIOUPAIOT U 0OOCHOBBIBAIOT
CcBOE pemeHue, nenctBusa. lIpencraBieHue pe3yiabTaTOB NApPHOM, TIPYIIIOBOU
NEeATEIbHOCTH. YYacTHE B AUAJIOTE€ B COOTBETCTBUHU C MIPaBUIIaMHU PEYEBOTO
MOBEACHMUS.
DJIeKTpUYecKHe sBJICHUS.
Mukpomup. Mozaenu aroma, cymectBoBasime 10 Hagana XIX. Mcropus oTkpeiTus
W JIeWCTBUSI TaJbBaHUYECKOTO »djemeHTa. Mcropus cozmanus 37eKTpodOpHOM
MaiuHbl. OnbIT BonbTa. DIEKTpUYECKHl TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM odopynoBanusi «Touka pocra»)

1. Monenu aroMoB. 2. ["'aqpBaHUYECKHE DJIEMEHTHI. 3. DIIeKTpoPOopHOH

MaiuHbl. 4. OneiTel Bosibra v ['anpBanm.
Jlabopamopnwvie pabomui: 1. Co31aHue rajJbBaHUUYECKUX 3JIEMEHTOB U3 OAPYUYHbIX
CPEACTB. 2. DNEKTPUUECKUHN TOK B KHUJKOCTAX CO3AAHUS «30JI0TOTO KIIFOUYHKA .
Xapaxmepucmuxka OCHOBHBIX BUIOB JI€ATEIbHOCTH:
VYrpaBisioT CBOEW MO3HABATEIBHOM M Y4eOHOM JeATEIbHOCTBIO IMOCPEACTBOM
ITIOCTAHOBKM 1IE€JI€M, IJIAHUPOBAHUS, KOHTPOJISA, KOPPEKLUHWH CBOUX JCUCTBHUA WU
OIICHKH YCIEIIHOCTU ycBOeHUsl. CpaBHUBAIOT CIOCOO U pe3yJIbTaT CBOUX JICUCTBUM
¢ 00pa31oM - TUCTOM CONPOBOXKACHUS. OOHApYKUBAIOT OTKJIOHEHUA. OO yMBbIBAIOT
MIPUYUHBI OTKIOHEHUH. OCYIIECTBISIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJb. Vcmonb3oBaHue W3MEpPUTEIBHBIX MPUOOPOB. BrimomHeHue
7a00paTOpHBIX W  TPAKTHYECKUX  pabor. JlmarHoctuka W yCTpaHEHHUE
HEUCITpaBHOCTEH MpuOopoB. BricTpanBaHue rumnore3 Ha OCHOBAHUHM HMMEIOIIMXCS
naHHbIX. KOHCTpynpOBaHuEe U MOJEIUPOBAHUE.
DJIEKTPOMATHUTHBbIE SIBJICHUS.
MarauTHoe ToJie B BemiecTBe. MarHuTHas aHoManus. MarHuTHele Oypw.

PasnoBunHoCTH AJIEKTPOU3MEPUTETBHBIX puOOpOB. PaznoBumHOCTH
AJIEKTPOBUTATENIEN.
Hemoncmpayuu (¢ ucnoib3oBanueM odopynoBanus «Touka pocray): 1.

HarnsaaHocTs noBeAeHus BEIIECTB B MArHUTHOM T1oJ1€e. 2. [Ipe3enTanuu o
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MarHUTHOM I10Jie 3eMJIM U O MarHUTHBIX Oypsix. 3. JleMoHCTpalus pa3HOBUIHOCTEH
ANEKTPOUBMEPUTENBHBIX  mpubopoB. 4.  HarmagHocTe — pa3HOBUIHOCTEH
AIEKTPOIBUTATEIICH.
Jlabopamopnvie pabomul: 1. ViccnenoBaHue pa3iudHbIX 3JIEKTPOU3MEPUTEIBHBIX
npruOOpOB.
Xapaxmepucmuxka 0CHOBHBIX 8UO08 OeSAMENbHOCMIU.
VYrpaBnsitoT cBoel MO3HABATEIIbHOM W Y4YEOHOW MEATEeNbHOCTBIO IMOCPEICTBOM
MIOCTAHOBKMU 1I€JI€H, IJIAHUPOBAHUS, KOHTPOJSA, KOPPEKUHUH CBOUX JACHUCTBUUA U
OLICHKH YCIIEITHOCTH yYcBOeHHUs. CpaBHUBAIOT CIIOCOO U pe3yJIbTaT CBOUX JACHCTBUI
¢ 00pa31oM - IUCTOM CONpOBOXKACHU. OOHapyKUBAIOT OTKJIOHEHU. OOTyMBIBaIOT
MPUYUHBI OTKJIOHEHUHN. OCYyIIECTBISIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb.
Onruyveckue siBJIEHUS.
HcTouHnKkM CBETa: TEIUIOBBIE, JIIOMUHECIICHTHBIEC, UICKYCCTBEHHBIE. M3roTOBIEHNE
KaMepbl - OOCKypa MW HCCIeOBaHUE H300paKeHUs C TIOMOIIBIO MOJEIIH.
MHoOrokpatHoe HW300paK€HHE TMpeaMeTa B HECKOJbKHX IUIOCKHX 3€pKajiax.
M3roToBUTH MEPUCKOI U C €ro MOMOIIBI0 TTpoBecTr HabmoaeHus. [IpakTuueckoe
WCIIOJIb30BaHUE BOTHYTBIX 3€pKajl. 3pUTEIbHbBIC WIUTIO3UH, TOPOKIAEMBIC
IpeaoMIIeHUEM cBeTa. Mupaxku. Pa3Butre BOJIOKOHHOM onTHKH. Mcnonp3oBanue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnoJib3oBanneM odopynopanns «Touka poctay)

1. Paznuunbie uCTOUHUKH cBeTa. 2. M300pakeHue nmpeameTa B HECKOIbKUX

IocKuX 3epkanax. 3. M3oOpaxkenue B BOTHYTHIX 3epkaiax. 4. Mcnosb3oBaHue
BOJIOKOHHOM onTukd. 5. YcrpolcTBo (oToamnmaparoB, KHHOMPOSKTOPOB,
KQJIEUIOCKOTIIOB.
Jlabopamophvie pabomul: 1. N3roToBiieHHEe KaMephbl - 00CKypa M HCCIIEI0BaHUE
M300paKEeHUS C TOMOILBIO MojieNu. 2. [[pakTnueckoe NpuMeHEeHue MITI0CKUX 3epKall.
3. [IpakTH4eCcKOe UCITOIB30BAHUE BOTHYTHIX 3epKall. 4. I3roTOBIEHNE IEPUCKOTIA U
HAOJIOICHUS C TIOMOIIBIO MOJIEIIH.
Xapaxmepucmuka 0CHOBHBIX U008 OesMENbHOCIU:
VYrpaBisioT CBOEHM MO3HABATENIBHOM M Y4e€OHOM JeATEIbHOCTBIO MOCPEIACTBOM
ITIOCTAHOBKM 1IE€JI€M, IJIAHUPOBAHUS, KOHTPOJSA, KOPPEKLUHWH CBOHUX JCUCTBHU WU
OIICHKH YCTEIIHOCTH YCBOCHHS. BBIACHSIIOT M (HOPMYIUPYIOT MO3HABATEIHHYIO
11eJ1b. BBIIESIIOT KOJIMYECTBEHHBIE XapaKTEPUCTUKU 00BEKTOB, 3a/IaHHBIE CIIOBAMU.
[IprHUMAIOT MO3HABATEIBHYIO 1I€JIb U COXPAHSIOT €€ MPHU BBINOJIHEHUH
y4eOHbIX aeicTBuil. OCO3HAIOT CBOM JIeHCTBH. MIMEI0T HABBIKM KOHCTPYKTUBHOTO
OOIIEHUS B MAJIBIX TPyTIIax.
Yes10BeKk u npupoaa
ABTOMaTMKa B Halmied >ku3HU. I[IpuMepsl HCHOJIb30BaHUSI ABTOMATHYECKHUX
YCTPOMCTB B HayKe, Ha Npou3BojJcTBe U B OwITy. CpenctBa cBsizu. Paano u
TEJICBUJICHUE. AJIbTEPHATUBHBIE HCTOYHHMKUA SHEPTrUHU. BUABI 3IEKTPOCTaHLMIA.
Heo06xomuMocTh 3KOHOMHUU TMPUPOAHBIX PECYpPCOB W HCIOJIB30BAaHMS, HOBBIX
AKOJIOTMYHBIX M 0€30MacHbIX TexHoJoruil. Hayka u 6e30macHOCTb JIrO/IeH.
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Hemoncmpayuu: 1. boTomaTepuasl U Claiabl IO TEME.

Jlabopamopnvie pabomei: 1.M3ydeHue neWCTBUN CPEACTB CBSA3U, pPaguo U
TEJICBUICHUS.

Xapaxmepucmuka 0CHOBHBIX U008 OeSAMENbHOCMIU.

CaMocTosATenbHO  (QOPMYIUPYIOT T[O3HABAaTEIbHYIO 3ajady. YMeET (WiH
pa3BUBAIOT) CIOCOOHOCTh C TOMOIIBIO BOMPOCOB JOOBIBATH HEAOCTAIOIIYIO
nHpopMmaruro.

9 kiacce

Kunematuka
CrnocoObpl  omMcaHud  MEXaHWYECKOTO  JBIDKCHUSL. Cucrema  orcuera.
[IpsmonuueliHoe aBWKEHHE. [IpsAMONIMHENHOE paBHOMEPHOE JBHKEHHE IO
miockoctu. llepemenienrne W CKOPOCTh MPU PABHOMEPHOM MPSIMOIMHEHHOM
JBI)KCHUU MO TIOCKOCTH. OTHOCUTENBHOCTh JBHkKEeHUA. CIIOXKEHUE IBUKCHUI.
[IpyHIMO HE3aBUCUMOCTH IBM>KeHUH. KpuBonuHelHOoe nBuxkeHue. J[BuxeHune
Tena, OpOLIEHHOTO NOJ YIJIoM K TOpPU30HTY. PaBHOMEpHOE HABMXKEHHE IO
OKPYKHOCTH. YTJIOBasi CKOpocTh. [lepron n yactora Bpamienus. CKopocTb
U YCKOPEHUE MPU PABHOMEPHOM JBUKEHUU IO OKPY>KHOCTH.

JlabopamopHnvie pabomsr (¢ ucnojdb30BaHueM oOopynoBanus «Touka
pocTay):

N3yuyenue nBukeHUs: CBOOOIHO Ma1al0IIETo Tea.
N3yueHne IBUKEHUS 110 OKPYKHOCTH.
Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
OnpeneneHne CKOPOCTH PABHOMEPHOTO ABUKEHUA MPHU UCIIOJIb30BAHUU TPEHAXKEPA
«OeroBast TIOPOKKay.
Hctopuyeckass peKOHCTPYKIMSA OMNBITOB [anuies mo ompenesieHHI0 YCKOPEHUs
CBOOOTHOTO MMaJ€HUS TEII.
[TpuHIMIIBI paOOTHI TPUOOPOB JJIs1 K3MEPEHUSI CKOPOCTEN U YCKOPEHUI.
[IpumeHeHue cBOOOAHOTO MAJEHUS JIJIsl UBMEPEHUS PEAKIIUU YEJIOBEKA.
Pacuer TpaekTopun nBMXKEHUA NEPCOHAXKEN pacckas3oB P.Pacmy.
Xapaxmepucmuka 0CHOBHBIX U008 OesimeNbHOCMU: YTEHUE U 00CYXICHHUE TeKCTa
CTaTeil MHTEPHET-CaliTOB, 00CYX ICHUE JOKIAI0B U MPE3CHTAIlMNA, COCTABICHHUE U
pernieHue 3aaa4, 00cyxaeHune crnocoooB pemieHus (moaroroBka k OI'D no dusuke).
JInnamuka
Nueprmanbabie cuctembl otcueTa. Cuna. 3akonsl HeroToHA. JIBHKEHUE Tena Mo
JIEICTBUEM HECKOJBKUX CWJI. J[BM)KEHHE CUCTEMBbI CBA3aHHBIX TeJ. JluHamuka
PaBHOMEPHOTO JABUKEHUS MaTepUaIbHON TOUKM MO OKpyxkHOCTH. Kiaccel cui.
3aKOH BCEMUPHOTO TATroTeHUs. [[BrkeHue mianeT. ICkyCCTBEHHbBIE CITyTHUKH.
Conneunas cucrema. Mcropust pa3ssutus npeacrasiieHnil o Beenennoin. Ctpoenue
U ABOIIONMS BeeneHHo.
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Jlabopamophnvie pabomsr (¢ HUCHMOJB30BaHMeM o0opynoBanus «Touka
pocTay):

N3mepeHne Macchl Tella ¢ MCHOJb30BAHUEM BEKTOPHOI'O PAa3IOKEHHS CHUJIBL.
N3yyeHne KMHEMAaTUKU U AUHAMUKH PaBHOYCKOPEHHOIO IBMKEHUS (Ha MpUMeEpe
MamuHbl ATBy1a). M 3ydeHne TpeHUs! CKOIbKEHHUS.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:
Hcropuyeckas peKOHCTpYKIUs onbITOB KyjnoHa U AMOHTOHA MO OMNPEAEIEHUIO
BEJINYMHBI CUJIbI TPEHUS CKOJIbXKEHUS. [IepBble MICKYCCTBEHHBIE CTYTHUKHU 3€MIIH.
Kak oTnnyarorcss MEXaHUYECKHE MPOLECCHl Ha 3eMJIE OT MEXaHUYECKHX MPOLECCOB
B kocmoce? Tena ConHeuHoil cucteMbl. OTKPBITHS HA KOHYUKE MEPA.
Xapakmepucmuka 0CHO8HbIX U008 OesimelbHOCHU. YTeHUE U 00CY X ACHUE TEKCTa
cTaTeil MHTEPHET-CalTOB, 00CYX ACHHUE JOKIAI0B U MPE3CHTAllMNA, COCTABICHUE U
penieHue 3aaa4d, o0cyXaeHne cnocoooB pemieHus (moaroroska k OI'D no dusuke).
Nmnyabe. 3aKoH COXpaHEHUs1 MMITYJIbCa
Nmnynec. M3MeHeHue wnMmyibca MaTepuanbHOM TOUkM. Cucrema Tten. 3aKkoH
COXpaHEHUsI UMITYJIbCA.
lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
PeaktnBHOEe nBmkenue B mnpupone. Paccienosanme /ITII ¢ momompro 3akoHa
COXpaHEHUsI UMITYJIbCA.
Xapaxmepucmuka 0CHOBHBIX U008 OesimelbHOCMU: YTEHUE U 00CYXICHHUE TEKCTa
cTaTell MHTEPHET-CAalTOB, 00CYXJIEHUE JOKIAJ0B U MPE3EHTAlUM, COCTaBICHUE U
perieHue 3aja4, 00cyxaeHue crnocoooB pemieHus (moaroroska Kk OI'D o gusuke).
Cratuka
PaBHOBecue Tena. MOMEHT cHIIbl. Y CIIOBHS paBHOBECUs TBEpROro Teina. [IpocTeie
MEXaHU3MBI.

Jlabopamophvie pabomst (¢ HUCHOJB30BaHMeM oOopyaoBanus «Touka
pocTay):
OmnpeneneHue NEHTPOB MACC PA3IMYHBIX TeJ (TPU COco0a).
IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:
[IpuMeHeHne NpoCThIX MEXaHU3MOB B CTPOUTEINIBCTBE: OT 3EMIIIHKH J10 HEOOCKpeOoa.
HccnenoBanre KOHCTPYKIMU BEJTOCUTIEAA.
Xapaxmepucmuka 0CHOBHBIX U008 OesimeNbHOCMU. YTEHUE U 00CY X AEHUE TEKCTa
cTaTell MHTEPHET-CAalTOB, OOCYKJICHHE JOKIAJ0B U MPE3CHTAINH, COCTABIICHUE U
pernieHue 3aaa4, 00cyxaeHne crnocoboB pemieHus (moaroroska k OI'D no dusuke).
MexaHnnuyeckue KoJie0aHUs U BOJTHBI
Mexannyeckue kosneOanus. [IpeoOpasoBaHue 5SHEpruM MpU MEXAHMYECKHUX
KoneOaHusx. Marematuyeckuii U OpYyXUHHbIH  MadaTHUKH. (CBOOOJHBIE,
3aTyXalollue M BBIHYXJEHHbIe KojieOanus. Pe3onanc. MexaHudeckue BOJIHBI.
JInmHa 1 CKOpOCTh BOJIHBL. 3BYK.

JlabopamopHnvie pabomsr (¢ ucHoAb30BaHHMEeM oOopynoBanusa «Touka
pocTay):
N3yuenne konebaHu HUTSHOTO MasTHHKA.
lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
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CtpyHHBIC MY3BbIKaJIbHBIE HHCTPYMEHTHI. KosebaTenpbHble CUCTEMBI B TIPUPOJIE U

TEXHUKE.

Xapaxmepucmuka 0CHO8HBIX U008 0esIMENbHOCMU. YTEHUE U 00CYKAEHUE TEKCTa

CTaTeil UHTEPHET-CaTOB, OOCYX AEHUE JOKIJIAI0B U MPE3CHTALUNN, COCTABICHUE U

perienue 3aaa4, 00CykaeHne crmocoooB pemeHus (moaroroska k OI'D mo dusuke).

DJIEKTPOMATHUTHBIE KOJIe0aAHUS U BOJIHbI

[lepemennsbiii anekTpuueckuid Tok. KonebatenbHbI KOHTYp. BBIHYXJICHHBIE U

cBoOogHBIE DM KoJieOanusa. DM BOJIHBI M UX CBOMCTBA.

lIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

[IpyHUMOBI pagMOCBSA3U U TeNeBUACHUA. BinsHue DM U3IydeHUN Ha KUBbIC

OpraHu3Mbl. MI3roToBiaeHne yCTaHOBKY Uil IEMOHCTPALIMU ONBITOB 110 DOMU.

OnekTpomarauTHoe n3nyyenne CBU-neun. Mcropuyeckas peKOHCTPYKIIUS OIBITOB

Awmrepa.

Xapaxmepucmuka 0CHO8HBIX U008 OesiMeNbHOCMU. YTEHUE U 00CY X IEHUE TEKCTa

CTaTeil UHTEPHET-CaTOB, 00OCYX AEHUE JOKIJIAI0B U MPE3CHTALUUN, COCTAaBICHUE U

pelieHue 3aaad, oocyxaeHue cnocodoB pemienus (moaroroska k OI'D o ¢usuke).

Onruka

Hcrounuku cseta. [lelicTBhsA cBeTa. 3aKOH IPSAMOJIMHEWHOIO PACIPOCTPAHEHUS

cBeTa. 3aKOH OTpakeHHsl cBeTa. [locTpoeHne n300pakxeHuil B IUIOCKOM 3€pKaJie.

3aKOH MpEIOMJIEHUS CBETA Ha IJIOCKOM TPaHUIE IBYX OJHOPOIHBIX MPO3pPAYHBIX

cpen. Ilpenomnenue cBera B mnpusMe. Jlucnepcusi cBera. SIBIEHHE MOIHOTO

BHYTpeHHEro oTpakeHus. JIuuzbl. Tonkue nuu3bl. [locTpoeHue un3oOpaxkeHuw,

cO37[aBaeMbIX TOHKUMHM JiuH3aMu. ['1a3 u 3penue. OnTudeckue mpruodophl.
Jlabopamophnvie pabomsr (¢ ucnojb30BaHueM oOopynoBanus «Touka

pocTay):

DKcnepruMeHTaIbHAs MPOBEPKA 3aKOHA OTPAKEHUS CBETA.

N3Mepenue nokasarens npeioMICHUS BOJbI.

N3mepenne PoKyCHOTO paccTOSTHUSI COOMPAIOIIEH JIMH3HI.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:

Hctopus rcciieoBaHus CBETOBBIX SIBJICHUM.

Hcropuueckast peKOHCTpYKIUs Teneckona [anumnes.

H3rorosiieHne KajenIoCcKoIa.

Xapaxmepucmuka 0CHOBHBIX U008 OesimeNbHOCMU: YTEHUE U 00CYXICHHUE TeKCTa

cTaTeld MHTEPHET-CAalTOB, OOCYXKJICHHE JOKIAJ0B U MPE3CHTAINH, COCTABIICHUE U

perieHue 3aaa4, o0cyxaeHue crnocooos perieHus (moaroroka k OI'D no pusuke).

du3uKa aTOMa U aTOMHOT0 A/Ipa

Crpoenue aroma. llormomieHue u wucmyckanwe cBeta atomamu. OnTuyeckue

cnektpsl. OnbiThl Pezepdopna. [lnanerapuas monens atoma. CTpoeHHE aTOMHOTO

aapa. 3apsiA0BOE U MACCOBOE UncCia. S iepHbIE CUIIbl. DHEPTHUS CBSI3U AaTOMHBIX SIEDP.

3aKoH paguMOaKTUBHOIO pacnana. Anbda- u Oera-pacnaasl. [IpaBuna cMenieHus.

Snepuble peaxkuuu. [lenenue u cuHTe3 suep. SnepHas sHepreruka. McTouyHukH

sHeprum ConHua U 3Be3d. Peructpanusa sAnepHbIX H3MydeHH. BrnusHue
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paZvOaKTUBHBIX M3IyYCHUN Ha KUBbIE OpraHU3Mbl. J[o3umMeTpus. DKOJIOrHIecKue
POOJIEMBI SIIEPHON SHEPTCTHUKHU.

IIpumepnvie memvl npOeKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

Hcropus n3ydeHus aroma.

Nzmepenne KIIJ[ conneunoit 6arapen.

HeBuaumbie uzmyyeHus B CIEKTPE HATPETHIX Tell.

Xapaxmepucmuka 0CHOBHBIX U008 OesimelbHOCU. YTCHHE H 00CYXKJICHUE TeKCTa
cTaTeli MHTEPHET-CAalTOB, 00CYK/IEHUE JOKIAJ0B U MPE3CHTAINA, COCTaBICHUE U
penieHue 3aja4, 00cyxaeHue crnocoooB pemieHus (moaroroska k OI'D o gusuke).
@opMBbI OpraHu3aNnuu 00pPa3oBaTeJLHOr0 Mpolecca:

- TpynIoBasi;

- UHIUBUAYyaIbHAS,

- (poHTaNBHAS.

Bexyuiue TeXHOJI0THH:

Hcnonp3ytoTcst 3IEMEHTBl CIEAYIONUX TEXHOJIOTUNA: TPOEKTHAs, MPOOJIEMHOTO
oOyueHusi, WHOOPMAIMOHHO-KOMMYHHUKAIIMOHHAS, KPUTHYECKOTO MBIIICHUS,
pOoOJIEMHOr0 1UAIora, UrpoBasl.

OcHoBHbIE MeTO/IbI PA0OTHI HA YPOKe:

Benymumu Metomamu  oOydeHHUsS SBISIOTCSA: YaCTHYHO-TIOMCKOBOM, METOJ
MaTEeMaTHYECKOTI0 MOJEIMPOBAHUS, aKCHOMAaTHYECKUI METOI.

DopMbI KOHTPOJIA:

Tax Kak 3TOT Kypc SBJISE€TCS JOMOJHUTENBHBIM, TO OTMETKA B OajljlaX HE CTaBUTCH.
VYyammuiics yuyuTcsl OLIEHHMBATh ce€0s M JPYruX caM, 4YTO IO3BOJIAET Pa3BUBATH
YMEHMsI CcaMOaHaliu3a U CHOCOOCTBYET PAa3BUTUIO CaMOCTOSTEIbHOCTH, Kak
CBOMCTBY JIMYHOCTH Yydyallerocsi. BbIsiBiIeHHE NpPOMEXYTOUHBIX U KOHEUYHBIX
pe3yabTaTOB  YYallUXCsl TPOUCXOAUT dYepe3 TMPAKTUUYECKYIO JAESITeIbHOCTD;
3a4eTHbIE pabOTHI:

* TeMarWyeckas TMOAOOpKAa 3aJad  Pa3IMYHOTO YPOBHS  CIIOXKHOCTH C
MPEJCTAaBICHUEM Pa3HBIX METOJOB PEIICHHS B BHUJIE TEKCTOBOIO AOKYMEHTA,
npe3eHTaNuu, (JIII-AHUMAMN, BUIEOPOJIHKA Wik WeD - crpanuns! (caiita)

* BBICTaBKa MTPOEKTOB, MPE3CHTAINH;

* IEMOHCTpAIMSI SKCIIEPUMEHTA, KaYeCTBEHHOHN 3a/aui C KaueCTBEHHBIM (YCTHBIM
WIA B BUJE NPUIOKEHUs, B TOM YHUCIE, NTPEe3eHTAlMel) OMICaHueM Ipoliecca Ha
3aHATUH, PECTUBAIIEC FIKCIIEPUMEHTOB; (PU3UUECKUE OJTUMITUA/IBI.

KanenaapHo-remaTu4eckoe NJIAHUPOBAHHUE 7 KJIACC

12



TOUKA \!pocm

Ne Hara Tema ypoka Hcnosab3oBanue pumMeda
0/ | OpOBEJCHUS 000py10BaHMS LIEHTPA HUE
ILnan | dakr €CTeCTBCHHOHAYYHOMI
U TEXHOJIOTHYeCKOM
HANPaBJIEHHOCTEH
«Touka pocra»
1. BBenenue (14)
Bognoe 3anstue. llenm wu 3amaum | KommbrotepHoe
1 Kypca. TexHnka 6€301acHOCTH. 00opy0BaHuE
2. PoJsib 3KCIIepuMeHTAa B KU3HHU YejioBeKa (34)
CucremMa eMHUL, IOHATUE O KomnerorepHoe
2 MPSIMBIX U KOCBEHHBIX U3MEPEHUSIX o0opynoBaHue
OU3NYECKUIN IKCTIEPUMEHT. O6opynoBanue ISt
Buner pusuueckoro skcrepuMenTa. JIEMOHCTpAIHi
[TorpemnocTs u3mepenus. Buabl
MOrpemHocTeit u3mepeHus. Pacuér
3 MOTPEIIHOCTH U3MEPEHUSL.
JlaGopartopHnas pabota ObopynoBanue Is
«3mepenne o0bema TBEpI0ro 1a00paTOpHBIX padoT U
4 tenay. [IpaBuna opopmienus YUEHNUYECKUX OIBITOB
nabopaTopHON pabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE U HEpaBHOMEPHOE O6opynoBanue ais
JIBU)KEHMSL. 1a00paToOpHBIX padoT H
6 Fpa(l)I/IT-IGCKOG npeaACTaBJICHUC YUEHUYECKUX OIIBITOB
JABYIKCHHA. (Ha 06a3e KOMILIEKTOB
Pemenue rpa(bnqecxmf 3ajad, s OT)
7 pacuer MyTu U CpeAHe CKOPOCTH
HEPABHOMEPHOT'O JABUKECHHUSL.
8 [TonsiTHE MHEPLIMM U UHEPTHOCTH.
IlenTpobexHas cuia..
9 Cuna ynpyrocrtu, cuiia TpeHuUs O6opynoBanue as
1a00paToOpHBIX padoT U
JlaboparopHas pabora YUEHUYECKUX  OIBITOB
«MccnenoBanne 3aBUCUMOCTH
CWJIBI YIIPYTOCTH, BO3HUKAIOLIEH B (Ha 0a3¢  KOMILICKTOB
10 IPY)KHUHE, OT CTENEHH JehopMaIiin s OI'9)
MIPY>KUHBDY.
JlaGoparopHas paboTa
11 «Omnpenenenue kodpduireHTa
TPEHUsl Ha TPUOOMETpe».
JlaGopaTtopHnast pabota O6opynoBanwue st
«MccnenoBanne 3aBUCUMOCTH 1a00paToOpHBIX paboT U
12 CWJIBI TPEHUS OT CUJIBI YUEHUYECKUX OMBITOB
HOPMAJIbHOTO JABJICHUSD.
4. I'mapocraruka (124)
13 [TnotHOCTS. 3anaua naps I'epona O6opynoBanue Juis
JIEMOHCTpaLni
14 Pemenue 3amad noBbIIEHHOM

CJIO)KHOCTH Ha pacuCT IIJIOTHOCTU

13




TOUKA \!pocm

BEI[ECTBA.

15 Pemenne 3aga4 noBeIICHHOM Ob6opyoBaHue st
CIIO)KHOCTH JIEMOHCTpAIINI

16 JlaBiieHue XKUJIKOCTH U Ta3a. 3aKOH
[Tackans

17 Coo0muraronimecs: CoCy/sbl.

18 JlaboparopHnas pabota ObopynoBanue is
«M3rorosnenue moaenu poHTaHa» irabopaTopHbIX pPadOT U

19 JlaGopatopHas paoTa YIEHUYECKUX  OIBITOB
«M3rorosienne Moaenu GOHTaHA» (Ha 6a3e KOMILICKTOB [Jist
3akoHn [lackans. laBinenue B Ors
KUAKOCTSX U raszax.

20 ['unpaBiuyecKkue MamuHBI.
CooOmiaronuecs Cocyapl.

21 BriTankuparomias cuina. 3akoH O6opynoBanue IS
Apxumena. JIEMOHCTpAaIui
JlaboparopHnas paboTa ObopynoBanue s

29 «BplIsicHeHUE YCIOBHS IIJIaBAaHUS 1a00paTOPHEIX paboT U
T, YU4EHUYECKUX OMBITOB

23 biiok 3aymay Ha 3akoH [Tackans, O6opynoBanue IS
3aKOH ApXHMe/a. JIEMOHCTpaIui

24 brok 3aga4d na 3axon Ilackans,
3aKOH ApXHMea.

5. Craruka (104)
25 biiok. Peryar. OGopymoBanue st
JIEMOHCTPALMH

26 PaBnoBecue TBepAbIX Ten. MOMEHT
cuibl.l TpaBriio MOMEHTOB.

27 IenTp TSOKECTH. UccnenoBanue | O6opynosanue s
Pa3TMYHBIX MEXAaHUYECKUX CUCTEM JIEMOHCTpAIHi

28 KoMOuHMpoBaHHBIE 3a1a4H,
WCIIOJIB3Ysl YCIIOBHUSI PAaBHOBECHSI.

29 KoMOuHMpoBaHHBIE 3a1a4H,
WCIIOJIB3Ysl YCIIOBHUSI PAaBHOBECHUS
JlaGoparopHas paboTa O6opynoBanue amis
«M3rotoBnenue padboraromeit 1a00paTOpHBIX paboT U

30 cuctembl 6110K0BY». OdopmieHue YUYEHUYECKUX  OIBITOB
paboTBhL. (Ha ©0a3ze KOMILIEKTOB
Pa6ota Hag nmpoexkToM «bioku». i OI'D
JlaGopaTtopHnast pabota
«M3rotoBnenue padoraromei

31 CHCTEMBI OJIOKOB.
JlaGoparopHas pabota O6opynoBanue ais
«M3rotoBnenue padboraromeit 1a00paTOpHBIX paboT U

32 CUCTEMBI OJIOKOBY. YUYEHHUYECKHUX OMBITOB
Odopmnenue paboTHI. KommnbsrorepHoe

33 obopynoBaHue

34 3ammra npoeKToB.

KaneHnapHO—TeMaanecxoe IJIAHUPOBAHUE 8 kiace
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Ne Hara Tema ypoka Hcnosab3oBanue [IpUMe
0/ | OpOBEJCHUS 000py10BaHMS LIEHTPA | YaHHE
ILnan | dakr €CTeCTBCHHOHAYYHOMI
U TEXHOJIOTHYeCKOM
HANPaBJIEHHOCTEH
«Touka pocra»
1. BBegenue (1)
BBonHoe 3anarue. Llenn u 3agaum | KomnberotepHoe
1 Kypca. TexHnka 6€301acHOCTH. o0opyoBaHue
2. TensioBble siBjaeHus (12 4)
Pa3nooOpasue TerioBbix siBiaeHuil. | KomnbroTepHoe
2 TemoBoe pacuimpeHue Tei. o0opynoBaHue
JlaGopaTtopHnas pabota O6opynoBanue st
«/I3MeHeHus IITMHBI Tella Ipu 1a00paTOPHBIX paboT H
3 HArpEeBaHUU U OXJIAXKICHUN. YUYEHUYECKUX OMBITOB
Tennonepenaua Habmronenue ObopynoBanue IS
TEIJIONPOBOAHOCTH BOJIBI U JIEMOHCTpAIHi
4 BO3/yXa.
JlaboparopHnas paboTa ObopynoBanue s
«3mepenue ynenpHoi 1abopaTopHBIX PaboT U
TEMIOEMKOCTH Pa3IUYHbBIX YUYEHUYECKUX  OIBITOB
5 BELIECTB. (Ha ©0a3ze KOMILIEKTOB
[InaByiieHue U OTBEpEBAHUE. mst OI'D
JlabopatopHnast pabora «OTiauBKa
6 napaHOBOTO COJIAATHUKA
JlaGopaTtopHnast pabota ObopynoBanue Is
«Habnronenue 3a rniaBieHHEM 71a00paTOpHBIX paboT U
7 JIBJIA YUEHUYICCKUX ONBITOB
Perenne onuMnuaaHbIx 3a1a4 O6opynoBanue st
8 Ha ypaBHEHHE TEIJIOBOro OajlaHca JEMOHCTpPAITHI
Perenne onuMnuaaHpIx 3a1a4 O6opynoBanue st
9 Ha pacy€T TEIUIOBBIX MTPOLIECCOB JIEMOHCTpALIUI
10 Jlaboparopus kpucramiorpaguu.
Wcnapenue u KoHaEHCAIHSI. O6opynoBanue ajst
11 JIEMOHCTPALIUI
CocraB atmocepsl, O6opynoBanue st
HaOIr0IcHNE nepexoaa ,Z[eMOHCTpaHI/Iﬁ
HEHACHIIIICHHBIX TTAPOB B
12 HACKIIIEHHEIE.
Brnaxnocts BO3ayxa Ha pasubix | ObopynoBaHue st
13 KOHTHHEHTaX JIEMOHCTpAIIHi
3. DueKkTpuYecKkue sipjeHus (84)
Muxkpomup. Moaenu atoma, O6opynoBanne aJis
14 cymecTBoBaBIme 10 Hagana XIX JIEMOHCTpAII
Hcropust OTKpBITUA U JEUCTBUSA KomnerorepHoe
15 TaJIbBAHNYCCKOI'O 3JIEMEHTA 060py)10BaHI/Ie
Ucropust cozmanms 35mekTpodhopHO
16 MAaIIHHbI
OmnbiThl BonbTa. Dnekrpudeckuit KommnsrorepHoe
17 TOK B 3JIEKTPOJIMTAX. o0opynoBaHue
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Pemenre onMMmnuaaHbIX 3a1a4 Ha O6opynoBanue st
18 3aKOHBI IOCTOSTHHOTO TOKA JTEMOHCTPAITHI
Hab6nronenue 3aBucuMocT OO6opynoBanue aJjst
COIIPOTUBJICHUSA ITPOBOJHUKA OT ,Z[eMOHCTpaHI/Iﬁ
19 TEMIIEPATYPBL.
JlaboparopHnas pabota ObopynoBanue is
«OmnpeneneHrne CTOMMOCTH 7a00paTOpHBIX PaboT U
M3PACXOJOBAHHOMN JIEKTPOIHEPTHHM | YUCHUYECKUX  OIBITOB
10 MOIIHOCTHU TOTPEOUTEINS U 11O (Ha 0a3ze KOMILJIEKTOB
20 CUYETUUKY» st OI'D
Pemenve onmuMnuaaHpIX 3a1a4 ObopynoBanue aJis
21 Ha TEIUIOBOE JCHCTBHE TOKA JIEMOHCTPAIIHIA
4. DyeKTpoMarHuTHble siBjeHus (34)
DNEKTPOMArHUTHBIC SBJICHHUS. O6opynoBanue JIst
22 DIEKTPOU3MEPUTEIIbHBIC MPUOOPHL. | IEMOHCTpaIui
MarnutHas anomanusi. Marautasle | OGopymoBaHuUe s
23 Oypu JIEMOHCTpALIUI
PaznoBunnoctn
24 AJIEKTPOJBUTATEIICH.
5. OnTnueckue siBjaeHus (74)
McTouHMKY CBETA: TEILIOBBIC, ObopynoBanue IS
25 JIFOMHHECIICHTHBIC JIEMOHCTpAIHi

DKcrepuMeHT Ha0II0ICHHE.
MHorokpaTHoe H300paxeHHe
npeaMeTa B HECKOJIbKUX IIJIOCKUX

26 3epKajax.
N3roToBUTH IEPUCKON U C €T0 O6opynoBanue st

27 MTOMOIIIbIO TPOBECTH HAOTIOACHHUS JIEMOHCTpAIMi
[IpakTUueckoe UCIoIb30BaHUE O6opynoBanue ajst

28 BOTHYTBIX 3€pKaJl JEMOHCTpALMH
3puUTeNnbHbIE WIIKO3HH, Ob6opynoBanue s
MOPO’KJIa€Mble TPETOMIIEHUEM JIEMOHCTpaLui

29 ceera. Mupaxu.

30 Pa3BuTre BOJTOKOHHOW ONTUKU
Hcrnonbs30BaHNEe 3aKOHOB CBETA B

31 TEXHHUKE

6. YesioBek u npupoaa (44)

32 ABTOMAaTHKa B HalIEH )KU3HU . KomnerorepHoe

33 Panuo u TeneBuieHue obopynoBaHue
ATnbTepHAaTUBHbBIE HCTOUHUKH

34 SHEpPruu. Buabl 351eKTpOCTaHINN
Hayxka ceronns. Hayka un

35 0€301acHOCTb JIO/IEH.
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KajiennapHo-TeMaTn4eckoe IJIaHUpPoBaHue 9 Kiacc

Jata Tema ypoka HUcnoab3oBanue IpuUMe
Ne IIPOBEACHUS o0opyroBaHMs LIEHTPA | YaHHE
n/n | Ilnan | ®dakr €CTeCTBCHHOHAYYHOI
U TeXHOJIOTHYeCKOMH
HaNpaBJIeHHOCTEH
«Touka pocray
1. BBegenue (14)
BBonHoe 3anarue. Llenun u 3agaum | KomnberotepHoe
1 Kypca. TexHunka 6€301acHOCTH. o0opyoBaHue
2. Kunemartuka (7 4)
Crioco6b! onucanus Ob6opynoBanue ams
2 MEXaHUYECKOTO JIBHKEHUS JIEMOHCTpAaLHii
[IpssMonuHENTHOE pABHOMEPHOE Ob6opynoBanue ais
JIBUKEHUE M0 TIIOCKOCTU? CMOTpS JI€MOHCTpAITHiA
3 13 KaKol TOYKU HAaOJII0NaTh
OTHOCHUTEIBHOCTD ABHXKEHUS. O6opynoBanue st
4 CI10’keHH€e IBYKEHHUI. JIEMOHCTpAIH
Jlabopamopnvie pabomul: O6opynoBanue ams
«M3yueHue NBUKEHUSI CBOOOIHO 1a00paTOpHBIX paboT U
najarolero tena», «Mzyuenue YUYEHHUYECKHUX OIBITOB
5 JIBUKCHHS TEJIa 0 OKPYKHOCTHY
Kak u xyna monerena BuniHeBas O6opynoBanue st
kocTtouka? Pacuer TPACKTOPHUH ,Z[eMOHCTpaHHﬁ
JIBIDKEHUSI TEJT U TIEPCOHAXKEHN
6 pacckasoB P.Pacns o Mrouxaysene
Hcropuueckast peKOHCTPYKIIHS O6opynoBanue st
onbITOB ['anunes no OIPEACIICHUTO ,Z[eMOHCTpaHI/Iﬁ
7 YCKOPEHHS g.
Ornpesenienre CKOPOCTH O6opynoBanue st
PaBHOMCPHOI'O ABWUKCHUS IIPU L[eMOHCTpaLII/Iﬁ
MCIIOJIb30BaHUU TPEHaXepa
8 «0eroas TOPOKKay.
3. Innamuxa (84)
Cuna Bonu, cuiia yOeKIeHUS WIN ObopynoBanue It
9 cuia - pu3nyeckas BeIUyuHa? JIEMOHCTpAINi
Jlabopamopnas paboma: O6opynoBanue as
10 «M3mepeHne macchl Tenay 1a00paTOpHBIX paboT U
JIBm>xeHue Tesna noj AeHCTBUEM YUYEHHUYECKHUX OIBITOB
11 HECKOJIbKUX CHJI
JIBM>KEHME CUCTEMBI CBA3aHHBIX O6opynoBanne aJis
12 Tel JIEMOHCTpAIil
Jlabopamopnvie pabomulr: | O0OpymOBaHHE IS
«3y4yeHne TpeHust CKOJIbKEHUS» 71a00paTOPHBIX paboT U
13 YICHUYECKUX OIBITOB
Junamuka paBHomepHoro ABwxenus | ObopynoBanue ass
14 110 OKPY>KHOCTH JEMOHCTPALMI
Hctopus pa3Butus npeacrasnenuit | OGopynoBaHue 1
15 o Beenennoii. ConHeyHas cucTeMa. | IEMOHCTpAIHit
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OTKpBITHS HA KOHUUKE IIEpa.
ITepBble HCKYyCCTBEHHBIE CITyTHUKH

ObopynoBanue ISt
JIEMOHCTpAaIui

16 3emuiu.
4. UmnyJbc. 3aK0H cOXpaHeHusi uMnyJabcea (34)
17 Kak BbI sIXTYy Ha3oBeTe. .. KommberorepHoe
18 PeakTuBHOE ABUKEHUE B IPUPOJIE. o0opyioBaHue
PaccnenoBanue JITII ¢ momorisio Komnbroreproe
19 3aKOHA COXPAHEHUsI UMITYJIbCa obopynoBaHue
5. Cratuka (24)
Jlabopamopnas paboma: ObopynoBanue s
«OmnpeneneHue NEHTPOB Macc 1a00paTOpHBIX paboT U
20 pa3NIUYHBIX Tel (TpH crocoba)» YYEHHUYECKHUX OIIBITOB
[IpuMeHeHne npocTeiX MeXaHu3MoOB B | KommproTepHoe
CTPOUTEIBLCTBE: OT 3EMJISIHKU 10 obopynoBaHue
21 HeOockpeba
6. Mexannueckue Kojied0anusi M BOJHBI (34)
22 Bujpl MassTHUKOB U UX KoseOaHUM Ob6opynoBanue s
23 Urto nepeHocHT BoJiHA? JCMOHCTPALMH
KonebaTenpHbIE CUCTEMBI B TIPHPOJIS
24 U TEXHUKE
7. DJIeKTPOMArHUTHbIE KOJIe0aHUS M BOJIHBI (24)
DKcrepuMeHTaIbHas MPOBEPKa KommnbrorepHoe
25 cBoyicTB OM BOJIH. o0opynoBaHue
UccnenoBanue snekrpomarautHoro | KommnerotepHoe
26 n3nydenuss CBU-neun o0opyi0BaHuE
8. OnTuka (44)
. UsroroBnenue monenu KommnsrorepHoe
27 Kanei0cKona. 060pyI0BaHNE
DKcnepuMeHTalbHasi IpOBEepKa ObopynoBanue It
28 3aKOHA OTPAKEHUS CBETA. JIEMOHCTpAINi
Jlabopamopnas paboma: O6opynoBanue st
«3MepeHune nokaszaTens 71a00paTOpHBIX paboT U
29 MIPEJIOMIIEHUST BOJIBI» YYEHHUECKHUX OIBITOB
Kaxk otnnuarorcst nokazarenu ObopynoBanue It
30 MIPEJIOMJIEHUS IBETHOTO CTEKJIA JIEMOHCTpAINi
9. ®du3uKa aTOMa U ATOMHOTIO siapa (44)
[Tornmomienue u uCmyckaHue CBETa KomnsrorepHoe
31 atoMaMmu. OnTHueckue CIICKTPHIL. 060py,ZLOBaHI/Ie
N3smepenne KIIJ COJIHEYHOM
32 Oarapeu KommnsrorepHoe
Bausane paarOaKTUBHBIX 060pyﬂoBaHHe
33 M3JIy4eHHI Ha )KUBbIE OPTraHU3MBI
2 Croco0BbI 3alIUTEI OT

paarOaKTUBHBIX H3J'Iy"—leHHI>i
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JIner KOppeKTHPOBKH padoueil mporpaMmsl

Hara
ypoka
o
TJIaHy

[ara
HPOBEICHUS
1o (akry

Conepixanue
KOPPEKTHPOBKHU
(Tema ypoxa)

O6ocHOBaHue
[IPOBEICHUS
KOPPEKTHPOBKHU

PexBu3uTh
JIOKyMEHTa
( mata u Ne
MpUKa3a)

IToanuce
3aMECTHTEIIS
JIIUPEKTOpA
nmo YBP
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