TOUKA \!pocm

ILiaHupyeMble pe3yJbTaThl 0CBOCHHSI IPOrPaAMMbl BHEYPOUHO#i
NesiTeJIbHOCTH «®U3MKa BOKPYT Hac» (¢ HCMOJIb30BaHHEM 000PY10BAHUS
«Touka pocra») B 7-9 Kiaccax.
Peanusarust mporpaMMbl CITIOCOOCTBYET JOCTHKCHHUIO CIICIYIONINX Pe3yJIbTATOB:

JInuHocTHBIC:

B chepe TMYHOCTHBIX YHUBEPCATbHBIX YUEOHBIX ACUCTBUN yUaIUXCS:

* y4eOHO-TI0O3HABATENIbHBII MHTEPEC K HOBOMY y4eOHOMY MaTepuaily U crocodam
pEIICHUsI HOBOM 3a/1a4H;

* OpHUEHTAIUs Ha TIOHUMaHHUe MPUYMH yClieXxa BO BHEYU€OHOM JESATENIbHOCTH, B TOM
YUCJIe HAa CaMOAHAJIM3 U CaMOKOHTPOJIb PE3yjbTara, Ha aHaJIA3 COOTBETCTBUSA
pe3yNbTaToB TPEOOBAHUAM KOHKPETHOM 3a]1auH;

* CIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPHUTEPUEB YCIEIIHOCTH BHEYy4YE€OHOU
NEATEIIbHOCTH;

Obyuarowuiics noay4um 603MOHNCHOCMb OJisl POPMUPOBAHUA!

* BHYTPEHHEH MNO3ULIMM IIKOJIBHHUKA HAa YPOBHE IIOJIOKUTEIBHOIO OTHOLIEHUS K
IIKOJIE, TOHMMAaHHUS HEOOXOJMMOCTH YUYEHHUS, BBIPAKEHHOTO B MpeoOagaHuu
y4eOHO-TI03HABATEIbHBIX MOTHUBOB;

* BBIPQXKEHHOM yCTOMUMBOW y4eOHO-TI03HABATEIbHON MOTUBAIIMHN YUEHUS;

* YCTOMYMBOrO yueOHO-TIO3HABATEIBHOTO MHTEpEca K HOBBIM OOIIMM croco0am
penieHus 3aaad.

MertanpeamerHsbie:

B cdepe peryJaATUBHBIX YHUBEPCATBHBIX YYEOHBIX IEHCTBUM yUAIIUXCS:

* IUIAHUPOBATh CBOM JCHWCTBUS B COOTBETCTBUM C IIOCTaBJIICHHOM 3aJadyedl M
YCIIOBUSIMU €€ peaju3allii, B TOM YKCJI€ BO BHYTPEHHEM ILIAHE;

* YYUTHIBATh yCTAHOBJICHHBIE TpaBWja B IUIAHUPOBAHWUU W KOHTPOJIE Crocoba
peIICHUS;

* OCYIIECTBJISITh UTOTOBBIN U MOIIATOBBIM KOHTPOJIb MO PE3YJIbTaTY;

* OIIEHUBAaTh TMPABWIHHOCTh BBIMIOJHEHUS [EUCTBUS Ha YPOBHE aJCKBAaTHOMU
PETPOCIEKTUBHON OIIEHKH COOTBETCTBHSI PE3yJIbTaTOB TPEOOBAHUSAM JTaHHOU
3aJ1a4d ¥ 3aJa9HOM 00JIacTH;

* aJIeKBAaTHO BOCHPUHUMATH TMPEJIOKECHUS M OIEHKY YUYMUTENIeH, TOBapHIIEH,
POIUTENICH U APYTUX JHOJIEH;

* pa3nmuyaTh COCcO0 M pe3ybTaT ACHUCTBUS.

Obyuarowuiics noiyyum 603MOACHOCHb HAYYUMCA!

* B COTPYTHUYECTBE C YUUTEIEM CTaBUTh HOBBIC YUCOHBIE 3a1aUH;

* MPOSIBIISITH TTO3HABATEILHYIO MHUIIUATUBY B Y4€OHOM COTPYIHHYECTBE;
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* CaMOCTOSITENIBHO aJI€KBATHO OLICHUBATh IIPABUIIBHOCTH BBIIIOJIHEHMS IEUCTBUS U
BHOCHUTb HEOOXOJMMbIE KOPPEKTUBBI B UCIIOJIHEHHUE KaK IO XOAY €ro peaau3alu,
TaK U B KOHIIE ICUCTBHUS.

B cepe nosHaBaTeIbHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUM yUaluXcsi:

* OCYLIECTBIISITh MIOUCK HEOOX0UMON NH(OPMALIUHU I BHIIIOJHEHUS! BHEYUEOHBIX
3aJaHUl C  HUCHOJB30BaHWEM y4eOHOM JIUTEpaTypbl U B OTKPBITOM
UH(GOPMAIIMOHHOM TMPOCTPAHCTBE, OJHIMKIONEAUN, CIPAaBOYHUKOB (BKIIIOUas
3JIEKTPOHHBIE, IU(PPOBBIE), KOHTPOIUPYEMOM MTPOCTPAHCTBE

WNHrepHera;

* OCYILIECTBIIATH 3aMuCh ((PUKCaLKIO) BHIOOPOUHOM HHPOPMAIHH 00 OKPYKAIOIIEM
MUpE U 0 cede caMoM, B TOM YHClie ¢ TOMOLIbI0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOILIEHHUS, POEKTHI B YCTHON M MHUCBbMEHHOU (hopMe;

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

* YCTAHABJIMBATH IPUYMHHO-CIIEACTBEHHBIE CBSI3U B U3y4aeMOM KpyT€ SBJICHHIA;

* CTPOUTh pacCyXAeHUs B (opMe CBSI3U MPOCTBIX CYXIEHUH 00 00BEKTe, €ero
CTPOEHUH, CBOMCTBAX U CBA3AX;

Obyuarowuiics noay4um 603MONCHOCHb HAYYUMbCA:

* OCYILECTBIIATh PACIIMPEHHBIN MOUCK UHPOPMAIMK C UCIIOIB30BAHUEM PECYPCOB
oubnuoTex u cetu MHTEpHET;

* 3aMKCHIBATH, (PUKCUPOBATH HH(OPMAIIUIO 00 OKPYKAIOLIUX SBJICHUAX C IOMOILBIO
uHcTpymMeHToB UKT;

* 0OCO3HAHHO Y MPOU3BOJBHO CTPOUTH COOOIIEHHS B YCTHOM U MUCBMEHHOUN (popMe;
* OCYIIECTBJIATH BbIOOp HambOosiee 3h(PEKTUBHBIX CIOCOOOB pElIeHUs 3ajay B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;

* CTPOUTH JIOTMUECKOE PACCYX ACHHE, BKIIOYAIOIIEE YCTAHOBICHHE NPUYMHHO-
CIJICJICTBCHHBIX CBS3€EH;

* MOTYT BBIATH Ha TEOPETHYECKHIl YPOBEHb PELICHHs 3aJad: pEUIeHUE II0
OINPEJEICHHOMY IUIaHy, BJIaJCHUE OCHOBHBIMU NPHUEMAMM DPELICHHS, OCO3HAHMS
NEATEIBbHOCTH I10 PEIIECHUIO 3a1a4H.

B cepe kKOMMYHUKATHBHBIX YHUBEPCATbHBIX YU€OHBIX TEUCTBUM YUAIIUXCS:

* aJIEKBaTHO MCITOJIb30BaTh KOMMYHUKATUBHBIE, IPEK/IE BCETO - PEYEBBIE, CPEACTBA
JUISl pEUIEHUs] Pa3IMYHbIX KOMMYHUKATHBHBIX 3a]a4, CTPOUTH MOHOJIOTMYECKOE
COOOIIIeHNE, BIAJETh AUAIOTHYECKON (POPMO KOMMYHHMKAIIMHU, UCTIONb3YS, B TOM
yucie cpeacTBa U UHCTpyMeHThl MKT u AuCTaHIIMOHHOTO O0IIeHHS;

* TOMYCKaTh BO3MOKHOCTh CYIIIECTBOBAHUS Yy JIOJEH pa3IMYHBbIX TOYEK 3PEHMUS, B
TOM YHCJI€ HE COBIAJIAIOINX C €r0 COOCTBEHHOM, U OPUEHTHUPOBATHCS HA MO3UIUIO
napTHepa B OOIIEHUH U B3aUMOJCHCTBUY;

* YYUTHIBATH PA3HBIE MHEHUS U CTPEMUTHCS K KOOPJIMHALMU PA3IUYHbBIX MO3UIIUH B
COTPYIHUYECTBE;

* popmynmupoBaTh COOCTBEHHOE MHEHHUE U TTO3UIINIO;

* TOTOBApUBATHCA U MPUXOIUTH K OOIIEMY PELICHUIO B COBMECTHOM JIEATEIbHOCTH,
B TOM YHCJIE€ B CUTYallM1 CTOJIKHOBEHHS HHTEPECOB;

Obyuarowuiics noxyyuUm 603MOACHOCHb HAYUUMbCAL
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* YYUTBIBATh U KOOPJAMHHUPOBATH B COTPYIHUYECTBE OTIMYHBIC OT COOCTBEHHOM
TIO3HIIUHU IPYTHX JIFOJICH;

* YYUTBHIBATh Pa3HbIC MHEHUS U HHTEPECHI 1 000CHOBBIBATH COOCTBEHHYIO ITO3UIIHIO;
* MIOHUMATh OTHOCUTEIBHOCTh MHECHHUH U TIOJIXOJIOB K PEIICHUIO TPOOIICMBI;

* QpIYMEHTHPOBAThH CBOIO TIO3HIIMIO M KOOPJAUHUPOBATH €€ C MO3UIUSIMH TapTHEPOB
B COTPYHUYECTBE NIPU BHIPAOOTKE OOIICTO PEIICHHSI B COBMECTHOU JCSATEIBHOCTH;
* 33/1aBaTh BOINPOCHI, HCOOXOAMMBIE I OpTraHU3aIUH COOCTBEHHOM JIEATEIIBHOCTH
¥ COTPYJIHHYECTBA C ITAPTHEPOM;

* OCYIIECTBIATh B3aWMMHBIH KOHTPOJIb M OKa3blBaTh B COTPYJHHUYCCTBE
HEOOXOMMYIO B3aUMOITOMOIIIb.

IIpeamerHsble:

- OPUEHTHUPOBATKLCS B SBICHUSAX U OOBEKTaX OKPY’KAIOIIETO MHUPA, 3HATH TPAHUIIBI
WX MPUMCHUMOCTH;

- TIOHUMAaTh OmpeAciieHUus (U3MUECKUX BEIMYMH W TOMHHUTH OIPEACIISIONINS
dbopmyIBI;

- TOHUMATh KaKUM (PU3NYECKUM MPUHITUIIAM 1 3aKOHAM IO TYMHSIOTCS T€ WIIN HHBIC
OOBEKTHI U SIBJICHHSI IPUPOJIBI;

- 3HAHME MOJICJTH IMOMCKA PEIICHUH JIJIs 3a71a4 1o (pHU3HKe;

- 3HaTh TEOPETUYCCKHE OCHOBBI MATCMATHKH.

- IPUMEYATh MOJICIIH SIBJICHUH U 0O0BEKTOB OKPYIKAIOIIETO MHPA;

- aHAJIM3UPOBATH YCIIOBUE 3a/1aUH;

- mepeopMyJIMPOBATh U MOJICITMPOBATh, 3AMEHITh UCXOIHYIO 3a/1a4y JPyTrou;

- COCTABJIATH IUJIaH PEIICHUS;

- BBIZIBUTATh W TIPOBEPSITH MPEJIaraeMble JIJIS PEIICHHS TUTIOTE3bI;

- BJIAJICTh OCHOBHBIMH YMCTBEHHBIMH OIEPALUSIMH, COCTABISIONIUMHU TTOMCK
pCIIICHUS 3aIa9H.

Conep:xanue nporpaMMbl BHEYPOUHOI 1eSITEJIbHOCTH
7 Kjacc

Beenenne. Brognoe 3ansarue. llenu u 3agaum kypca. TexHuka 6€30mMacHOCTH.
Poab 3xcniepuMeHTa B JKU3HH YeJI0BEKa.

Teopusa: W3yuuTb OCHOBBI Te€OpUM mnorpemHocTed. [lorpemHocTy npsMbIX H
KOCBEHHBIX U3MEPEHUI, MAaKCUMaJIbHAs IOTPEIIHOCTh KOCBEHHBIX NU3MEPEHUM, yUET
NOTPENIHOCTe U3MEpeHUd Tmpu mnocTtpoeHun rpaduxoB. IlpencraBinenue
pe3ynbTaTOB U3MEpEHU B (hopMe TaOIuIl U TpadKOB.

IIpakmuka: OCHOBBI TEOPUM MOTPEIIHOCTEN NPHUMEHATH NPHU BBHINOJIHEHUU
OKCIIEPUMEHTAJIbHBIX  3a/ay, MPaKTUYeCKuX padoT. (€ HCHOJIb30BAHHEM
odopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHBIX U008 OeAMENbHOCHIL
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[IpuBoauTh mpUMEpPHl OOBEKTOB U3y4YeHUs (Gu3Uku ((pusuyeckue sBICHUS,
dbusnyeckoe Teno, BEHIeCTBO, Puinueckoe mnose). HabmrogaTe u aHaam3upoBaTh
busnueckue siBieHus (GUKCUPOBATH U3MEHEHUS CBOMCTB 00BEKTOB, CPABHUBATH UX
u 0000marep). [l03HAKOMUTBCS € AKCIEPUMEHTAIBLHBIM METOJIOM HCCIIEIOBAHUS
npupoasl. Coopka MpuOOPOB U KOHCTPYKIMH. Mcronb3oBaHue HU3MEPUTEIbHBIX
npubopoB. BrimonHeHne 1adopaTopHbIX U MpakTHUYECKUX padoT. JlnarHoctuka u
YCTPaHEHUE HEUCIIPABHOCTEN

npudopoB. BricTpanBaHue runoTe3 Ha OCHOBAHUH UMEIOIINXCS JAHHBIX.
Mexanuka.

Teopus: PaBHOMEpHOE 1 HEpaBHOMEPHOE JBIKeHHE. | padraeckoe mpencraBieHne
NBIOKeHUs. Pelenune rpaduueckux 3ajad, pacueT NMyTH U CPeIHEH CKOPOCTH
HEpaBHOMEpPHOTo JBMWKEHUS. [loHsATHE MHEepuuU M UHEPTHOCTU. LleHTpoOexHas
cwia. [I[pumenenre TaHHBIX (GU3NIECKUX TTOHITHH B )KU3HEACATEIBHOCTH YEJIOBEKA.
Cuia ynpyroctu, cujia TpeHUSI.

Ilpakxmuxa: ViccnenoBaHue 3aBUCUMOCTU CHUJIbI YIPYTOCTH, BO3HHUKAIOIIEH B
npy>KuHe, OT cTeneHu nedopmainuu mnpyxkusbl. Omnpenenenue koddduimenrta
TPEHUs Ha TpuOoMeTpe. (¢ HcnmoIb30BaHueM 00opynoBanus «Touka pocray)
HccnenoBanrie 3aBUCUMOCTH CUJTbI TPEHUS OT CHIIBI HOPMAJIBLHOTO JIABJICHHUS.
Xapakmepucmuxka 0CHOBHbIX 8UO08 OesMEbHOCTIL:

Ananu3 tabnun, rpadgukos, cxem. [louck oObsicHeHHST HAOIIOJAEMbIM COOBITHSIM.
OmnpeneneHue CBOMCTB MPUOOPOB MO YEPTEKAM U MOJEIAM. AHATU3 BO3HUKAIOIIUX
poOIeMHBIX cuTyauuid. 300paxkath cucteMy KOOpJIMHAT, BRLIOUPATh TEJIO OTCUETA
U CBS3BIBaTh €r0 C CUCTEMOM KoopAuHAT. Mcnoap30BaTh CUCTEMY KOOPAMHAT IS
W3YUYCHHUS MPSAMOJMHEHHOTO JBIKEeHUs Tena. COopka MpuOOpOB U KOHCTPYKIIUM.
Hcnonb3oBaHue H3MEPUTENbHBIX NPUOOPOB. BeINoMHEHWE 1a0OpaTOPHBIX U
NPaKTUYECKUX paboT (¢ HMcmoJib3oBaHueM oGopyaoBaHusi «Touka pocray).
JlmarHocTrka M yCcTpaHEHUE HEWCIIpaBHOCTEH npuOopoB. BricTpanBaHue rumotes
Ha OCHOBAaHMM HMEIOUIMXCA JaHHbIX. KOHCTpyHpoBaHME M MOJEIUPOBAHUE.
BrlimoniHeHre 3amaHuil 10 yCOBEPIEHCTBOBaHUIO TPHOOpOB. PazpaboTka HOBBIX
BapUaHTOB OMNbITOB. Pa3paboTka M mMpoBepKa METOAUKH DKCIEPUMEHTATHHOU
pabotel. PaboTa B ManbIx rpymnmnax. AHaTU3UPYIOT, BRIOUPAIOT U 0OOCHOBBIBAIOT
CBO€ pemieHue, aeuctBusa. lIpeacraBieHune pe3yabTaToB IMApPHOM, TPYNIIOBOU
NEeATEIbHOCTH. Y4YacThe B JUajore B COOTBETCTBUU C MpPaBHIAMH PEYEBOIO
MOBEACHUS.

I' uapocraruka.

Teopus: 3akoH Apxumena, 3akoH Ilackansg, THAPOCTATUYECKOE JABJICHUE,
COOOIIAIOIINECS COCYbI, TUAPABINYECKUE MAILIUHBI.

Ilpakmuka: 3a0auyu. BBHITAJKUBAIOUIAs CHJIAa B PAa3IMUHBIX CUCTEMax; MpuUOOpHI B
3aayax (COOOMIArONINECS COCY/bl, TUAPABIMYECKUE MAIWHBI, PHIYATH, OJIOKH).
DKCliepuMEHTaIbHBIE 33JJaHUS:

1 )u3mepenre cuibl Apxumena, 2)U3MepeHUe MOMEHTA CHUJIbl, ACHCTBYIOLIETO Ha
pbluar, 3)u3MepeHue
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paboThl CUJIBI YNPYTOCTH MPU MOIBEME Tpy3a C MOMOIIBI0 MOJBMXKHOIO WU
HETIOABHKHOTO 0J10Ka.(C ucnonb3oBaHuem obopypoBaHua «Touka pocra»)
Xapakxmepucmuka 0CHOBHbIX 8UO08 OesIMENbHOCIU.

Ananu3 tabnui, rpadgukos, cxem. [lonck oObsicCHEHUs] HAOIIOAAEMBIM COOBITHSIM.
COopka mpubOOpoOB M KOHCTPYKIWHA. Vcronp30BaHWe W3MEPUTETHHBIX MPHUOOPOB.
BrimotHeHIE 1a00paTOPHBIX U MPAKTHYECKUX padoT. JlnarHocTuka U ycTpaHEHUE
HEUCTPAaBHOCTEN MpuOOpOB. BricTpanBaHue rumnoTe3 Ha OCHOBAHUM HMMEIOLIUXCS
nanHbix. KoHcTpywpoBanue u wmojenupoBaHue. Pabora B Mallblx rpynmnax.
AHanu3upyroT, BBIOMpPAIOT U OOOCHOBBIBAIOT CBOE pEIICHHE, JICWUCTBUA.
[IpencraBinenue pe3ynbTaTOB MMAPHOW, TPYNNOBOM JAesATENbHOCTU. [loaroroBka
COOOIIIEHUM M JOKJIAJ0B. YUacTHE B JUAjOre B COOTBETCTBUM C MpaBUIIAMHU
pEUYEBOro NOBEACHUS.

Crartuka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpABIX Tell. YCIOBUs paBHOBeCcHs. MOMEHT
cuibl. IlpaBmiio wmomenToB. ILlenTp Tsbkectn. HccienoBaHnue pas3inMuHBIX
MexaHU4ecKkux cucteM. KoMOWHUpOBaHHBIE 3ajayM, WCIOJb3YsS YCIOBUS
paBHOBECHS.

Ilpaxmuxa: VI3rotoBieHue padboTaroniei cucTemMbl OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX U008 OeSAMENbHOCHIL:

Ananu3 tabnun, rpadgukos, cxem. [lonck 00bsicCHEHUs] HAOIIOAAEMBIM COOBITHSIM.
OmnpeneneHue CBOMCTB MPUOOPOB MO YEPTEKAM U MOJALISIM. AHAIN3 BOSHUKAIOIINX
npoOsieMHbIX  cuTyaruid. HaOmrogaTe  AelcTBHE  MPOCTHIX ~ MEXaHU3MOB.
[To3HakoMHUTBCS € (PU3UUECKON MOJENbI0 «a0COJIIOTHO TBEpPAOE Tenoy». Pemars
3a/laud Ha TPUMEHEHHE YclioBus(TIpaBuia) paBHOBecHs pbiuara. [IpuMeHsTH
ycioBHe (MPaBUIIO) PABHOBECHUS phiuara Jyisi OOBSICHEHUS JACHCTBUS PAa3THMUHBIX
WHCTPYMEHTOB, HCIOJIB3YEMBIX B TEeXHHKE W B ObITy. COOpka mpubOpoB u
KOHCTpYKIui. Vcnonb3oBaHue U3MEpUTENBHBIX MPUOOPOB.  BrimonHeHue
71a00paTOPHBIX U MPAKTUYECKUX padoT. JlnarHoctuka u

YCTpaHEHHE HEWCIPaBHOCTEW MPUOOPOB. BrICTpanBaHWE TUIIOTE3 HA OCHOBAHWUU
MMerImxcs naiHbix. KoHcTpyrnpoBanue u MmoaenupoBanue. BeinonHeHne 3a1anuii
10 YCOBEPIICHCTBOBaHUIO NPHOOPOB. Pa3paboTka HOBBIX BapHUAHTOB OIBITOB.
PazpaboTka u mpoBepKa METOJIUKH IKCIIEPUMEHTATBLHON PaOOTHI.

Pabota B ManibIx rpymnmnax. AHaJIW3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE
pewenue, neuctsusa. [IpencraBieHue  pe3ynabTaToB  IIAPHOW, TIPYIIIOBOMN
nesiteabHoCcTH. [ToaroToBka coobeHnii u 10kJ1a10B. OCYIIECTBISIOT CAMOOLICHKY,
B3aMMOOIICHKY JESATEILHOCTU. YUacThe B JIHAJIOTe B COOTBETCTBUU C MpaBUIaMU
pEYEBOr0 MOBEICHUSI.

8 ki1acce
TennoBble ABJICHNUS.

TermnoBoe pacmmupenue ten. [Iponeccesl miaBieHnst 1 OTBEPACBAHUS, UCIIAPEHUS U
KOHJAeHcanuu. Temonepenayda. BiiaxxHOCTh BO3yXa HA Pa3HbIX KOHTUHEHTAX.
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Hemoncmpayuu: 1. HabmoneHnue tasHus jibaa B Bojae. 2. CKOpOCTH MCHApeHUs
pa3nuyHbIX KUAKOCTeH. 3. TemnoBbie ABUTAaTENN OYIyIIETO.

Jlabopamophvie pabomst (¢ HCNOJBb30BaHHMeM oOopynoBaHust «Touka
pocrtay): 1. VI3MeHeHuUs JUIMHBI Tejla TPU HArPeBaHUU M OXJakaeHuH. 2. OTIIMBKA
napaduHOBOro conjatuka. 3. Habmonenue 3a miaBienuem jibjaa 4. OT 4ero 3aBUCUT
CKOPOCTb HcHapeHust kuakoctu? 5. HalOmroneHue TErIonpoBOIHOCTH BOJBI U
BO3/yXa.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OeSAMENbHOCHIL:
CaMocTosATeNbHO (POPMYIUPYIOT MO3HABATEIBHYIO 3a7ady. YMEIOT C MOMOIIBIO
BONPOCOB  JOOBIBaTh  HEJOCTAIOUIYI0  HH(OpMAIHIO. Hcnonp3oBanne
U3MEPUTENbHBIX MPUOOPOB. BhINoHeHne 1a00paTOPHBIX U MPAKTHYECKUX padoT.
JlnarHoctrka M ycTpaHEHUE HEUCIpaBHOCTEW npuOopoB. BricTpanBanue rumnores
Ha OCHOBAHMM MMEOUIMXCS NaHHbIX. KOHCTpyrpoBaHHe 1 MOAEINPOBAHUE.
BrinonHeHne 3agaHuil 10 yCOBEPILIEHCTBOBAHUIO MpuOOpoB. Pa3paboTka HOBBIX
BapUaHTOB OIbITOB. Pa3paboTka M MNpoBepKa METOIUKH HKCIEPUMEHTAJIbHOU
pabotel. PaboTa B Maneix rpynnax. AHaJU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT
CBO€ pemieHue, aAcucTBusA. lIpeacrasieHue pe3ysbTaTOB NApHOW, TIPYIIIOBOU
NEATEIbHOCTH. YYacCTHE B JUAJIOTE€ B COOTBETCTBUH C IPABUIIAMU PEYEBOIO
IIOBEJICHMUS.
DJIeKTpUYecKHe sBJICHUS.
Mukpomup. Mozaenu aroma, cymectsoBasmue 10 Hayana XIX. Mcropus oTkpeITus
W JICUCTBUSI TaJlbBaHMYECKOro 3jieMeHTa. Mcropus cozmaHusi 351eKTpodopHOH
MamuHbl. OnbIT BonbTa. DIEKTPpUYECKU TOK B AJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM odopyaoBanusi «Touka pocray)

1. Mogenu atromoB. 2. ['aibBaHUYECKHUE 3JIEMEHTHI. 3. DNeKTpoPOpHOI

MaiuHbl. 4. OneiTel Bosibra v ['anpBanm.
Jlabopamopnwvie pabomsi: 1. Co3naHue rajJbBaHUUYECKUX 3JIEMEHTOB U3 OAPYUYHbBIX
CPEICTB. 2. DNEKTPUUECKUI TOK B )KHJIKOCTSIX CO3JAaHUS «30JIOTOTO KIOUUKD) .
Xapaxkmepucmuxa OCHOBHBIX BUJIOB JI€ATEIIbHOCTH:
VYrpaBnsitoT cBoeW MO3HABATEIILHOW W Y4YE€OHOW JEATEeNbHOCTBHIO IMOCPEICTBOM
IIOCTAHOBKMU LEJIE€H, IUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMU CBOUX ICUCTBUU H
OLIEHKH YCIIEITHOCTH ycBOeHUs. CpaBHUBAIOT CIIOCO0 U pe3yJIbTaT CBOUX JIEUCTBUI
¢ 00pa31oM - IUCTOM CONPOBOXKACHHS. OOHApYKUBAIOT OTKJIOHEHUA. OOTyMBIBAIOT
MIPUYUHBI OTKJIOHEHUHN. OCYIIECTBISIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJb. Vcnonib3oBaHME WM3MEpPUTEIBHBIX MNPUOOPOB. BrimomHeHue
7a00paTOPHBIX M NpaKTUYeCKWx  pador. JlmarHoctuka W yCTpaHEHHE
HEUCIIpaBHOCTEH MpuOOpoB. BricTpauBaHue runore3 Ha OCHOBAHUM HMMEIOIIMXCSA
naHHbIX. KOHCTpyupOoBaHue 1 MOJAEIUPOBAHUE.
JIEKTPOMATHUTHBbIE SBJICHUS.
MarauTHoe ToOJie B BemiecTBe. MarHuTHas aHoManus. MarHuTHele Oypw.
Pa3HoBuaHOCTH ANEKTPOU3IMEPUTEIBHBIX npuOOopoB. Pa3nHoBuaHoCTH
AIEKTPOIBUTATEIICH.
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Hemoncmpayuu (¢ HcnoJib30BaHueM o0opynoBanns «Touka pocray): 1.
HarsinHOCTh IOBEICHUS BEIECTB B MAarHUTHOM 1oJie. 2. [IpesenTanuu o
MarHUTHOM I10JI€ 3€MJIM U O MarHUTHBIX Oypsx. 3. JleMoHCTpanus pa3HOBUIHOCTEN
AIIEKTPOU3MEPUTEIbHBIX ~ IpuOopoB. 4.  HarmsigHocTh  pa3sHOBHIHOCTEH
AJIEKTPOJBUTATENEH.

Jlabopamopnwvie pabomuwi: 1. VccnenoBanue pa3indHbIX 3JIEKTPOU3IMEPUTENIBHBIX
npruOOpOB.

Xapaxmepucmuka 0CHOBHbIX 6UO08 0eAMENbHOCTNU.

YropaBiasioT CBOeH MO3HABATENILHOW W YUEOHOW EATEeTbHOCTHIO IOCPEICTBOM
ITIOCTAHOBKM II€JI€H, IJIAHUPOBAHMS, KOHTPOJISA, KOPPEKLUHUH CBOMUX JCUCTBHUM U
OIICHKH YCIIEeIIHOCTU ycBOeHUsl. CpaBHUBAIOT CIOCOO U pe3ysibTaT CBOUX JICUCTBUM
¢ 00pa31LoM - IMCTOM CONPOBOXKACHHS. OOHApyKUBAIOT OTKIOHEHUA. OO yMBIBAIOT
IIPUYHUHBI OTKIOHEHHN. OCyIIECTBIISIIOT CAMOKOHTPOJIb U

B3aUMOKOHTPOJIb.

OnTnyeckue siBJICHHSA.

M cTOYHUKM CBETA: TEIUIOBBIE, JIIOMUHECLICHTHBIE, UCKYCCTBEHHBIE. 3roToBieHue
KaMepbl - OOCKypa U HCCIEJAOBAaHUE H300paKEHUSI C IOMOIIBI0 MOJEIH.
MHorokpatHoe u300pa)keHHE TMpEeAMETa B HECKOJBKHUX IUIOCKUX 3€pKajax.
M3rotoBUTH NEPUCKON U C €0 MOMOILBIO MpoBecTH HabmoaeHus. [Ipaktuueckoe
VICIIOJIb30BaHUE BOTHYTBIX 3€pKajl. 3pUTEIbHBIE UIUTKO3UH, IOPOKIAEMBIE
IpeaoMIIeHHEM cBeTa. Mupaxku. Pa3Butre BOJIOKOHHOM onTuKH. Mcnonp3oBaHue
3aKOHOB CBETAa B TEXHUKE.

Hemoncmpayuu(c ucnoJib3oBannem odopynoanus «Touka poctay)

1. Paznuunble UCTOYHUKH cBeTa. 2. M300pakeHue mpeaMeTa B HECKOIbKUX
II0CKUX 3epkanax. 3. M3o0paxkeHue B BOrHYTHIX 3epkaniax. 4. VMcnonb3oBaHue
BOJIOKOHHOM onTukH. 5. YcrpoiicTBo (oTroamnmaparoB, KHHOIPOECKTOPOB,
KQJIEUIOCKOTIIOB.

Jlabopamopnvie pabomsi: 1. VI3roTOBIIEHNE Kamepbl - 0OCKypa M HCCIEI0BaHHUE
U300pakeHMsI C TOMOIIIbIO MoienH. 2. [IpakTuueckoe MpuMeHEeHHE MII0CKUX 3epKaJl.

3. IIpakTryeckoe HUCIOIb30BAaHUE BOTHYTHIX 3epKail. 4. MI3roToBIEHME IEPUCKOIIA U

HAOJIIOJICHUS C TIOMOILBIO MOJIEITH.

Xapakmepucmuka 0CHOBHbIX 6UO08 0esIMENbHOCU:

VYpapisitoT CBOEM MO3HABATEIBHOM W YUE€OHOM JEATEIbHOCTHIO IMOCPEICTBOM
IIOCTAHOBKMU L€JICH, IUUIAHUPOBAHUSI, KOHTPOJIS, KOPPEKLUU CBOUX ICUCTBUU HU

OLICHKM YCHEIIHOCTU YCBOEHHS. BbIAenstoT u (HopMyIupyroT MO3HAaBaTEIbHYIO
1eb. BBIIENSIOT KOJIMYECTBEHHBIE XapaKTEPUCTUKU 0OBEKTOB, 3a/IaHHBIE CIOBAMU.
[IprHAMAIOT MO3HABATEIBHYIO LEIb U COXPAHSIOT €€ MPHU BBITTOJHEHUN
y4eOHbIX aercTBuil. OCO3HAIOT CBOU JIecTBUS. MIMEIOT HABBIKM KOHCTPYKTUBHOTO
OOIIIEHHS B MaJIbIX TPYyIINax.

YeJs10BeKk u npupoaa

ABTOMaTMKa B Hamedl Ku3HW. [Ipumepsl HMCHOJAB30BAHMS AaBTOMATHUYECKHX
YCTPOMCTB B HayKe, Ha Npou3BojACTBE U B ObITy. CpencrtBa cBsizu. Paguo u
TEJIEBUACHUE. AJBTEPHATHUBHBIE HCTOYHUKH JHEPrUU. BHIBI 3JIEKTPOCTaHLHUM.
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Heo0xoauMoCcTh SKOHOMHUHU MPHUPOIHBIX PECYPCOB M HCIOJIb30BAHUS, HOBBIX
HKOJIOTUYHBIX U Oe30MacHbIX TexHonoruil. Hayka u 6e30macHOCTb JItoiei.
Jlemoncmpayuu: 1. hoTomMaTepuabl U CIAlIbI IO TEME.

Jlabopamopnvie pabomwi: 1.M3ydeHne AeHCTBUII CPEACTB CBS3H, DPAaAHO H
TEJICBUACHUS.

Xapakxmepucmuka 0CHOBHbIX 8UO08 OesAMEIbHOCHIL:

CaMocTosATebHO  (QPOPMYJTUPYIOT TO3HABATEIbHYIO 3agady. YMeET (Wi
pa3BUBAIOT) CIOCOOHOCTh C TOMOIIBIO BOMPOCOB JOOBIBATH HEAOCTAIOIIYIO
uHGOpPMAITHIO.

9 kiacce

Kunematuka
CrnocoObl  omucaHus  MexaHudeckoro  JBmwkeHus.  Cucrema — orcuera.
[IpssmonuueiiHoe JaBwkeHUE. [IpsIMONMHENHOE paBHOMEPHOE JBHXKEHUE IO
miockoctu. llepemenieHne M CKOpPOCTh MPU PABHOMEPHOM MPSIMOIMHEHHOM
JBH>KCHUU MO TIOCKOCTU. OTHOCUTENBHOCTH JBHkKEHUA. ClOKEHUE IBUKECHUII.
[IpyHIMO HE3aBUCUMOCTH JBM>KeHUH. KpuBonuHeliHOe nBuxkeHue. J[BuxkeHue
Tena, OpOIIEHHOrO0 TMOJl YIVIOM K TOpPU3OHTY. PaBHOMEpHOE JBHXKEHHE TIO
OKPYHOCTH. YTJIOBasi CkopocTk. [lepron u yactora Bpaiienus. CKOpocThb
U YCKOPEHUE MPU PABHOMEPHOM JIBHXKEHUU IO OKPY>KHOCTH.

Jlabopamophvie pabomui(c HUCNOJb30BaHUEM o0opyaoBaHusi «Touka
pocTay):

N3ydenue nBux’eHusi CBOOOIHO MaaloIIero Tea.
N3ydeHnne NBUKEHUS 110 OKPYKHOCTH.
Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
OnpeneneHue CKOPOCTH PABHOMEPHOTO ABUKEHHUS IPU UCTIOJIBb30BAaHUU TPEHAXKEPA
«OeroBasi JOPOKKaY.
Hctopuyeckass peKOHCTPYKIUsI OMNBITOB ['anuiess 1Mo OmpeAesieHUI0 YCKOPEHUs
CBOOOTHOTO TaICHUSI TETI.
[TpuHIMTIBI pAOOTHI IPUOOPOB 1T K3MEPEHUSI CKOPOCTEH U YCKOPEHUIA.
[IpumeHeHue cBOOOAHOTO TAJICHUS JIJIsl U3MEPEHUS PEaKIuy YeloBeKa.
Pacyer TpaekTopumn ABUKEHUs IEpCOHaKEU paccka3os P.Pacro.
Xapaxkmepucmuxa 0CHOBHbIX 8UO08 OesmelbHOCMU. YTEHUE U 00CYXKICHUE TEKCTa
cTaTell MHTEPHET-CalTOB, OOCYXKJICHHE JOKIAJ0B U MPE3eHTAIU, COCTABIICHUE U
peleHue 3aaad, o0cyxaeHue crocoooB pemieHus (moarotorka k OI'D no pusuke).
JAnHamuka
Nueprmanbabie cuctembl otcyeTa. Cuna. 3akonsl HetoToHA. JIBHKEHHE Tena Mo
JICICTBUEM HECKOJBKUX CHUJ. J[BM)KEHHE CUCTEMBbI CBA3aHHBIX TeJ. JluHamuka
PAaBHOMEPHOTO JIBUKEHUS MaTepHalbHON TOYKM MO OKpYyxKHOCTU. Kiaccel cui.
3aKOH BCEMUPHOTO TATOTeHUs. [[BrkeHue mianer. ICKyCCTBEHHbBIE CITyTHHUKHU.
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Conneunas cucrema. Mcropust pa3sutus npeacrasiicHuil o Beenennoi. Ctpoenue
U YBoJTIONMS BeerneHHomn.

Jlabopamopnvie pabomvi(c HUCNOJb30BaHHMEeM oOopyaoBaHusi «Touka
pocTay):

N3mepenne macchl Tejla ¢ MCHOJIB30BAHUEM BEKTOPHOTO Pa3jIOKEHUS CHIIBI.
N3yyeHne KMHEMATHUKW W JUHAMUKH PAaBHOYCKOPEHHOTO IBMXKeHUs. W3yueHue
TPEHUS CKOJIBKCHUS.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:
Hctopuyeckass peKOHCTPYKIUs onbITOB KyloHa U AMOHTOHA MO OMPEACIICHUIO
BEJIMYMHBI CUJIbI TPEHUS CKOJIbKEHUs. [lepBble MCKYCCTBEHHBIE CITyTHUKHU 3€MIIH.
Kak oTinnyarorcst MexaHU4eCKHE MPOLEeCcChl Ha 3eMJie OT MEXaHUYECKHUX MPOIECCOB
B kocMoce? Tena ContHeuHOM cucTeMbl. OTKPBITHA HA KOHUMKE MEpa.
Xapakmepucmuxka 0CHOBHbIX U008 OesimelbHOCMU. YTeHUE U 00CYXKICHUE TEKCTa
cTaTeil MHTEPHET-CaTOB, 00CYX JICHHUE JOKIAI0B U MPE3CHTAIlMN, COCTABICHUE U
perieHue 3aja4, 00cyxaeHue crnoco0oB pemieHus (moaroroska Kk OI'D o gusuke).
Nmnyabc. 3aKoH cOXpaHeHHUs] HMITYJIbCA
Nmnynec. M3MeHeHHE uMITyJibca MaTepuanbHOMl Touku. CuctemMa Tenl. 3akoH
COXPaHEHUS UMITYJIbCA.
IIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:
PeaxtuBHoe nBmxkeHue B mnpupojge. PaccnemoBanme JITII ¢ momompbro 3akoHa
COXpaHEHUS UMITYJIbCA.
Xapaxmepucmuka 0CHO8HBIX U008 OesmelbHOCmU. YTeHUE U 00CY X ICHHE TeKCTa
cTaTell UHTEPHET-CalTOB, 0OCYKJICHHE JOKIaJ0B U MPE3eHTAIUi, COCTABJIICHUE U
pelieHue 3aaa4, 0ocyxaeHue crnocodoB pemienus (moarotoska k OI'D o ¢usuke).
Craruka
PaBHoBecue Tena. MOMEHT CuJibl. Y CIIOBUSA paBHOBECHS TBEpAOTO Tena. [IpocTeie
MEXaHU3MBI.

Jlabopamophnvie pabomvi(c ucnoJb3oBaHueM oOopynoBaHusi «Touka
pocTay):
Omnpenenenue NEHTPOB MACC PA3IMYHBIX TEJ (TPH CIIOc00a).
Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
[IpumeHeHne MpoCThIX MEXaHU3MOB B CTPOUTENIBCTBE: OT 3EMJISTHKH JI0 HeOockpeoa.
HccnenoBanre KOHCTPYKIIUM BEIOCHUTIEAA.
Xapakmepucmuka 0CHO8HbIX U008 OesimeNbHOCMU. YTEHUE U 00CYXKACHUE TEKCTa
cTaTell MHTEPHET-CalTOB, 0OCYXKJICHHE JOKIAJ0B U MPE3eHTAIUi, COCTABIICHUE U
peleHue 3aaad, oocyxaeHue crnocoooB pemieHus (moarororka k OI'D mo dusuke).
MexaHnveckue KoJ1e0aHMsI M BOJIHbI
Mexannueckue kojeOanus. IlpeoOpa3oBaHMe »dHEPruu MNpPU MEXAHHUYECKUX
KoneOaHusXx. Marematuyeckuii M OpYyXKUHHbIH — MaaTHUKH. (CBOOOJHBIE,
3aTyxarollue W BBIHYXKJCHHbIE KojeOanus. Pesonanc. MexaHWYeCKHE BOJHBI.
JnuHa U CKOPOCTh BOJHBI. 3BYK.

Jlabopamophnvie pabomui(c HUCMOJB30BaHMeM o0opyaoBaHus «Touka
pocTay):
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N3yuenue koneOaHuii HUTIHOTO MasITHUKA.

lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:

CtpyHHBIE My3bIKalIbHble MHCTPYMEHTHI. KosebaTenbHble CUCTEMBI B MPUPOJIE U

TEXHHUKE.

Xapakmepucmuka 0CHO8HbIX U008 OesimebHOCMU. YTeHUE U 00CYXKICHUE TEKCTa

cTaTeil MHTEPHET-CaliTOB, 00CYX JACHHUE JOKIA0B U MPE3CHTAllMN, COCTABICHUE U

perieHue 3aaa4, 00CcykaeHne crmocoooB pemerus (moaroroska k OI'D mo dusuke).

DJIEKTPOMATHUTHBIE KOJICOAHUS M BOJIHBI

[lepemennsblii anektpuueckuii Tok. KomnebGaTenbHbll KOHTYp. BbIHYyXaeHHbIE U

cBoOoanbIe DM Konebanusi. DM BOIHBI M UX CBOMCTBA.

lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:

[IpuHIMIBL paguOCBI3u U TeneBuAcHUs. Brusaaue DM wu3nydyeHUNd Ha KUBBIC

OopraHu3Msbl. MI3rotosieHne yCTaHOBKH Il IEMOHCTPALMH OIBITOB 110 OMMU.

OnextpomarauTHoe n3nyyenue CBU-neun. Mctopudeckas peKOHCTPYKLHS ONBITOB

Awmrepa.

Xapakmepucmuxka 0CHOBHbIX U008 OesimelbHOCMU. YTeHUE U 00CYXKICHUE TEKCTa

CTaTell MHTEPHET-CAalTOB, 00CYK/I€HUE JOKIAJ0B U MPE3EHTAINI, COCTaBICHUE U

perieHue 3aaa4, 0ocyxaeHue crnoco0oB pemieHus (moaroroska Kk OI'D o gusuke).

Onrtuka

Hcrounuku cBera. [lelicTBUsA cBeTa. 3aKOH IPSAMOJIMHEWHOIO PaCIpPOCTPAHEHUS

cBeTa. 3aKOH oTpakeHusl cBeTa. [locTpoeHne n300pakxeHuil B INIOCKOM 3€pKaie.

3aKOoH MPEJIOMJIEHUS] CBETAa HA MIIOCKOW TpaHUIE ABYX OJHOPOAHBIX MPO3PAYHBIX

cpen. llpenomnenne cBera B mpusMme. Jlucnepcus cBera. SIBIEHME TOIHOTO

BHYTpEHHEro oTpaxkeHus. JIuH3bl. Tonkue nuH3bL. [locTpoeHue u300pakeHUu,

CO37aBa€MbIX TOHKUMHM JIMH3aMHU. a3 u 3penue. Ontuueckue nprudopskl.
Jlabopamopnvie pabomui(c UcHoOJb30BaHMeM o0opynoBaHusi «Touka

pocTay):

OKCnepUMeHTAIbHASI IPOBEPKA 3aKOHA OTPAKEHUS CBETA.

N3mepenne rnokasaTess NpeJoMIICHHS BOJIbI.

N3mepenne poKyCHOro pacCTOsSIHUSL COOMPAOIIEH JTUH3BIL.

Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

HcTopus ucciienoBaHusi CBETOBBIX SIBIICHUM.

Hcropuueckas peKOHCTpYKLMA Teneckona [ anumnes.

H3rorosnenue kajgenaockomna.

Xapakmepucmuka 0CHO8HbIX U008 OesimeNbHOCMU. YTEHUE U 00CYXKACHUE TEKCTa

cTaTeil UHTEPHET-CaliTOB, 00CYX ACHUE JOKIAI0B U MPE3CHTALUNA, COCTaBICHUE U

pelieHue 3a1a4, 0ocyxaeHue crnocodo peuieHus (moaroroska k OI'D no gusuke).

du3nka aToMa U ATOMHOI0 AApa

Crpoenne aroma. Ilorymomenve M HcmyckaHue cBeTa aromMamu. ONTHYECKHUE

cnektpbl. OnbiThl Pesepdopna. [Inanerapuas mozaens atoma. CTpoeHHE aTOMHOTO

a1pa. 3apsI0BOE U MacCOBOE YKCIIA. S AepHbIE CUIIbl. DHEPTUs CBSI3H ATOMHBIX SIAEP.

3aK0oH pagMoaKTUBHOTO pacmana. Anbda- u O6erta-pacnazgsl. [IpaBuna cMemnieHus.

Snepnele peakumu. Jlenenue n cuHTe3 anep. AnepHas sHepreruka. Mcrounumkn
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sHeprun ConHua U 3Be3d. Peructpanusa sAnepHbIX HW3NydeHHil. BnusiHue
PaaOaKTUBHBIX U3IyUYCHHI HA dKUBbIE OPraHU3Mbl. J(03UMETpusi. DKOJIOTHYECKHE
pOOJIEMBI SIIEPHOUN SHEPTETUKHU.

lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

Hctopus n3ydeHus: aroma.

N3mepenue KII/] conmneunoi 6arapen.

HeBurMble n3ydeHHs B CIEKTPE HATPETHIX TEN.

Xapaxmepucmuka 0CHO8HBIX U008 0esIMENbHOCMU. YTEHUE U 00CYKICHUE TEKCTa
CTaTeil UHTEPHET-CaTOB, OOCYX AECHUE JOKJIAI0B U MPE3CHTAUNN, COCTAaBICHUE U
pelieHue 3a7a4, o0CyKAeHHne croco0oB pemenus (moaroroska k OI'D no ¢usuke).
®opmMbl OpraHuzanuu 00pa3oBaTeIbLHOIO NMpouecca:

- TpynmoBas;

- UHAUBUyalbHAas;

- (ponTanbHAS.

Beayumiue TexHo/10ruun:

Hcnonp3yroTcss 37I€MEHTBl CIAEAYIOIIUX TEXHOJIOTUN: MPOEKTHAas, MPOOJIEMHOTO
oOydeHusi, WH(POPMAIMOHHO-KOMMYHUKAIIMOHHAS,, KPUTUYECKOTO MBIILJICHUS,
npoOJIEMHOTO 1Majiora, UrpoBasi.

OcHOBHBIEC MeTOABI PA0OTHI HA YPOKe:

Benymmmu Meromamu  OoOydeHHs] SIBISIOTCS: YaCTHYHO-TIOMCKOBOM, METOJ
MaTEMaTUYECKOr0 MOACIIUPOBAHUS, AaKCHOMAaTUYECKUA METO/.

D®opMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBISI€TCS JOMOJHUTENbHBIM, TO OTMETKA B 0aJiax HE CTAaBUTCH.
VYyammiicss yuyuTcs OUEHUBaTh ce0sl M JPYyTrUxX caM, YTO IO3BOJISIET Pa3BUBATh
YMEHUSI CaMOaHallu3a M CHOCOOCTBYET PAa3BUTHIO CAMOCTOSITENBHOCTH, Kak
CBOMCTBY JIMYHOCTH Yy4Yallerocsi. BbIsSIBIEHHE MNPOMEKYTOUYHBIX M KOHEYHBIX
pE3yNbTaTOB YYalIUXCS MPOUCXOJUT 4YEpe3 MPAKTHUECKYHO JACSITEIbHOCTD;
3a4eTHBIE pabOTHI:

* TeMaruyeckas MOA0OpKa 3aJay  Pa3IMYHOTO YPOBHS  CIIO)KHOCTH  C
IIPEICTABIICHUEM PA3HBIX METOJOB PELICHUS B BUIE TEKCTOBOI0 JOKYMEHTA,
npe3eHTanuu, (pJIII-aHUMAMU, BUIEOPOJIHKa 1 WeD - crpanunmi (caiita)

* BBICTaBKa IIPOEKTOB, IPE3CHTAIUN;

* IEMOHCTpAIIMS SKCIIEPUMEHTa, KAUECTBEHHOM 3a/1auu C KaYeCTBEHHBIM (YCTHBIM
WIM B BHUJI€ NMPUJIOKEHUS, B TOM 4YKCIIe, TPE3CHTAllUe) OMCaHuEM Ipollecca Ha
3aHATHH, (PecTHBaIe SKCIEPUMEHTOB; (PU3NMUECKUE OJTUMITUAIBI.
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Ne Hara Tema ypoka Hcnosb3oBanue pumMeda
1/ | OpOBEICHHS 000py10BaHMS LIEHTPA HUE
Ilnan | dakr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HANPaBJIEHHOCTEH
«Touka pocra»
1. Beenenue (14)
BBognoe 3anstue. llenm wu  3amaum | KommbrorepHoe
1 Kkypca. TexHruka 6€30macHOCTH. 000opyTIoBaHUE
2. PoJib 3JKCIIEpMMEHTA B sKM3HHU Yes10Beka (34)
CucremMa evHULIL, TIOHATUE O KommerotepHoe
2 MPSIMBIX U KOCBEHHBIX U3MEPEHUAX o0opyaoBaHue
Ou3nYeCcKuil SKCIIEPUMEHT. Ob6opynoBanue st
Bupl pu3ndeckoro 3KcrepuMeHTa. JIEMOHCTpAIUI
[TorpemnocTs n3mepenus. Buabt
IIOTpelIHOCTEN U3MepeHus. Pacuér
3 MOTPEIIHOCTH U3MEPEHUSI.
JlaGopartopHnast pabota ObopynoBanue JyIst
«3mepenne o6bema TBEpI0To 1abopaTopHBIX paboT U
4 TCIIa». HpaBI/IHa Oq)OpMJ'IeHI/Iﬂ YUYEHUYECKUX OIBITOB
nabopaToOpHON pabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE U HEpaBHOMEPHOE ObopynoBanue s
JIBH)KEHHSI. 1abopaTopHBIX paboT U
6 Fpa(l)H‘lGCKOG npeaACTaBJICHUC YUYEHUIECKUX OIIBITOB
ABYIKCHHA. (Ha 06a3e KOMILIEKTOB
Pemenne rpa(bnqecxmf 3a/1ad, st OT'9)
7 pacuer MyTu U CpeHel cKopocTu
HEPABHOMEPHOI'O JBUKCHHSI.
8 [ToHsiTHE MHEPLMH U UHEPTHOCTH.
LlenTpoOexHas cua..
9 Cwita ynpyrocTu, cujia TpeHHsI O6opynoBanue st
71abopaToOpHBIX padoT U
JaboparopHas pabora YYEHUYECKUX  OIBITOB
«HccnenoBanne 3aBUCHMOCTH
CWJIBI YIIPYTOCTH, BO3HUKAIOLIEH B (na 0ase  KOMIICKTOB
10 IPY>KKMHE, OT CTENEHH AehopMaIiu ama OI'9)
PYKUHBD).
JlaGoparopHas pabota
11 «Omnpenenenue kodhdumnmeHTa
TPEHUs1 Ha TPUOOMETPE».
JlaGoparopHas pabota O6opynoBanue ams
«HMccnenoBanne 3aBUCUMOCTH 1a00paTOPHBIX paboT U
12 CHUJIbI TPEHUS OT CHUJIbI YYEHUYECKUX ONBITOB
HOPMaJIbHOTO JABJICHHUSD).
4. I'mapocratuka (124)
13 [TnotHOCTh. 3amaua maps ['epona
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Pemenne 3aga4 noBhIIIEHHOM Ob6opymoBanue st
14 CJIO)HOCTH Ha pacyeT IUIOTHOCTH JI€MOHCTpAIHi
BEIIECTBA.
15 Perienue 3a7a4 NOBBIICHHOM O6opynoBanue ams
CJIIOXKHOCTHU ACMOHCTpalun
16 JlaBiieHne KUJIKOCTH U Ta3a. 3aKOH
[Tackans
17 CooOmaromnuecs COCyIbl.
18 JlaGopaTtopHnas pabota O6opynoBanue st
«M3roroBiienne moenu GpoHTaHA mabopaTopHBIX PabOT U
19 JlaGopaTopHas pa6oTa YUEHHYECKUX  OIBITOB
«M3roToBienne Mojeau (hOHTaHA (Ha 6a3e KOMILIEKTOB s
3akoH Ilackans. JlaBnenue B Ors
KUJKOCTSX U Ta3ax.
20 ['unpaBnuyecKkue MamuHBbI.
CooOmiaronmecs COCy/Ipl.
21 BrrTankuBatomias cuna. 3akoH Ob6opynoBanue st
Apxumena. JIEMOHCTpAIMH
JlaGopaTtopHnas pabota O6opynoBanue IS
29 «BpIsIcCHeHHE yCTIOBHS MJIAaBAaHUS 1a00paTOPHBIX paboT U
TEI. YYCHUYCCKUX OTBITOB
23 bnok 3agau Ha 3akoH [lackans, Ob6opynoBanue s
3aKOH ApXxuMmena. JIEMOHCTpaLHi
24 biiok 3amau Ha 3akoH [lackans,
3aK0H ApXumena.
5. CraTtuka (1049)
25 bnok. Peraar. O6opypoBaHue st
JIEMOHCTPALMIA
26 PaBHoBecue TBepapix Tein. MomeHT
cunblIIpaBuno MOMEHTOB.
27 Lentp TSKECTH. Uccnenoanue | O6opynosanue ams
pa3IMYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTpALUH
28 KomOuHupoBaHHbIe 3a1a4H,
MCIIOJIB3YS YCIIOBHS pAaBHOBECHSI.
29 KomOuHupoBaHHbIe 3a1a9H,
MCIIOJIB3YS YCIIOBHSI pABHOBECHS
JlaGopaTtopHnast pabota O6opynoBanue st
«M3roroBnenue paboTaromeit 1ab0opaToOpHBIX paboT U
30 cucreMbl 6J10k0B». OdopmiteHne VYCHHUYECKUX  OTBITOB
paboThL. (Ha ©0a3ze KOMILIEKTOB
Pabota Hax npoekTom «biokmy. mig OI'D
JlaGoparopHas pabota
«M3roroBnenue paboTaromei
31 CUCTEMBI OJIOKOBY.
JlaGopaTtopHnas pabota O6opynoBanue st
«M3roroBienue padoTraromeit 1ab0paToOpHBIX paboT U
32 CHUCTEMBI OJIOKOBY. YYCHHUYECKUX OIBITOB
23 Odopmnenue paboThl.
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3amuTa npoeKToB. KommnbrorepHoe
34 o0opyoBaHuE
KaﬂeH)IapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHUE 8 kiacc
No Hara Tema ypoka HUcnoab3oBanue puMe
n/0 | NpPOBEACHUS 000py/10BaHMA LIEHTPA | YaHUE
Ilnan | ®akr €CTeCTBCHHOHAYYHOM
U TeXHOJIOTHYecKoii
HaNpaBJIeHHOCTEH
«Touka pocra»
1. Beenenue (14)
BBognoe 3anstue. Llenu wm 3amaum | KomnberotepHoe
1 Kypca. Texnuka 6€30MacHOCTH. o0opyoBaHue
2. TenioBble siBjienus (12 u)
PasnooOpasue TerioBbix siBIeHHi. | KommbroTepHoe
2 TemioBoe pacliupeHue Tel. o0opyioBaHuE
JlaboparopHnas paboTa ObopynoBanue s
«VI3MeHeHus UTMHBI TeNa TpU 1a00paToOpHBIX padoT U
3 HArpeBaHUU U OXJIAXKICHUNY. YYEHUYECKUX OMBITOB
Tennonepenaua Habmonenue Ob6opynoBanue I
TEIIONPOBOAHOCTH BOJIBI U JIeMOHCTpaIHi
4 BO3/yXa.
JlaGopaTtopHnas pabota ObopynoBanue Is
«M3mepenue yaenbHoM 1ab0paToOpHBIX paboT U
TETUIOEMKOCTH Pa3InIHBIX YYEHUYECKUX  OIBITOB
S BEILECTBY. (Ha ©0aze KOMILIEKTOB
IInaBneHue u OTBEpIEBAHUE. s OI'D
JlaGopatopHas pabota «OTIuBKa
6 napadXHOBOTO CONMIATHKAY
JlaGoparopHas paboTa O6opynoBanue as
«Habnronenue 3a miaBieHueM 1a00paTOpHBIX padboT U
7 TbAA» YYEHUYECKUX OMBITOB
Pemenue onuMnuaaHpIx 3a1a4 O6opynoBanue ajst
8 Ha YpaBHEHHE TEIJIOBOTro DasaHca JIeMOHCTpalun
Pemrenne onmuMmuaaHeIx 3a1aq O6opynoBanue st
9 Ha pacuéT TEIJIOBBIX MPOLIECCOB JIeMOHCTpalun
10 Jlaboparopus kpucTamiorpadum.
HcniapeHue 1 KOHJCHCAIHSL. Ob6opynoBanue ais
11 JIEMOHCTpAIIHT
CoctaB aTmMocdepsl, Ob6opynoBanue as
HaOJII0IeHUE nepexoaa I[CMOHCTpaLII/Iﬁ
HEHACBHIICHHBIX MTapOB B
12 HaCHIIIICHHBIE.
BnaxsocTts Bo3myxa Ha pasHbix | OGopynoBaHue I
13 KOHTHHECHTAX JIEMOHCTpaIHi
3. DaekTpuyeckne sipjeHus (84)
Muxkpomup. Moaenu atoma, ObopynoBanue aJis
14 cyuecTBoBaBlme 10 Hagana XIX JIEMOHCTpALUI
Hcropust OTKpBITUA U JEUCTBUSA
15 raJIbBAHUYECKOTO JIEMEHTa
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Hctopus coznanus snektpodopuoit | KommnbrotepHoe
MaluHbI obopyoBaHue

16
OnbiThl BosibTa. DneKTpuuecKuii Komnbrorepnoe

17 TOK B DJIEKTPOJIUTAX. 060pyJ0BaHHE
Pemennie onuMnuagHpIx 3a1a4 Ha O6opynoBanue st

18 3aKOHBI MIOCTOSTHHOTO TOKA JIEMOHCTpPALNI
Habmtoienue 3aBucumMoctu O6opynoBanue st
COIIPOTUBJICHUS ITPOBOJHUKA OT ,Z[eMOHCTpaHI/Iﬁ

19 TEMIEPATYPHI.
JlaGopaTtopHnas pabota OO6opynoBanue st
«OmnpeneneHue CTOUMOCTH 1a00paToOpHEIX padboT U
M3PACXOJ0BAHHOM 3JIEKTPOIHEPTHUH | YIEHUYECKUX  OIBITOB
110 MOIITHOCTH MOTPEOUTENS U 110 (Ha ©0a3ze KOMILIEKTOB

20 CUETYUKY» mst OI'D
Pemenue onuMnuaaHpIx 3a1a4 ObopynoBanue IS

21 Ha TEIJIOBOE JCMCTBHE TOKA JIEMOHCTpAIHHA

4. DJIeKTpOMArHUTHBbIE siBJIeHud (34)
DJEKTPOMArHUTHBIC SIBJICHUS. O6opynoBanue st

22 DJIeKTPOU3MEPUTEIIbHBIE TPUOOPHL. | IEMOHCTpaIui
MarnutHas anomanusi. Marauutaeie | O6opynoBanue s

23 Oypu JIEMOHCTpALIUI
PaznoBuaHocTn

24 DIIEKTPOIBUTATENCH.

5. Ontuyeckue siBJjeHus (74)
HcTouHuKHU cBETa: TEIIOBbIE, ObopynoBanue st

25 JIOMHHECIICHTHBIC JIEMOHCTpAIIHHA
DKCTepUMEHT HAOMIOICHHUE.
MHorokpatHoe u3o0paxeHue
mpeaMeTa B HECKOJIBKUX TIOCKUX

26 3epKajax.
N3roToBUTH NEPUCKON U C €TO O6opynoBanue st

27 MTOMOIIIbIO TPOBECTH HAOJIOICHHUS JIEMOHCTPAIHI
[IpakTUueckoe UCIOIb30BaHNE O6opynoBanue ajist

28 BOTHYTBIX 3€pKaJ JIEMOHCTpAIHiA
3puTenbHbIE WUTIO3UH, O6opynoBanne aJis
MOPO’KIaeMbIe TIPETOMIICHUEM JIEMOHCTpAIIHA

29 cBera. Mupaxu.

30 Pa3BuTHE BOJTOKOHHOW ONTHKU
Hcnonk30BaHne 3aKOHOB CBETa B

31 TEXHHUKE

6. YesioBek u npupoaa (44)

32 ABTOMAaTHKA B HAIlIEH )KU3HH . KommnbsrorepHoe

33 Panuo u TeneBuaexHue obopynoBaHue
ATnbTEepHATUBHBIE HCTOUHUKH

34 sHepruu. Buasl s5eKTpocTaHnii
Hayxka ceronns. Hayka u

35 6€e30MMacHOCTb JIFOIEH.
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KanenaapHo-remMaTu4eckoe IJIAaHUPOBaHUE 9 KJ1acc

Hara Tema ypoka Hcnoab3oBanue npume
No MPOBEJICHUS 000py10BaHUS LIEHTPA | YaHUE
n/n | Ilnan | ®akr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HANPaBJIEHHOCTEH
«Touka pocray
1. Begenue (14)
BBognoe 3ansarue. lennm u 3amaun | KommbroTepHoe
1 Kypca. TexHuka 6€301acHOCTH. o0opyioBaHuE
2. Kunemartuka (7 4)
Crioco6b1 onucanus ObopynoBanue st
2 MEXaHUYECKOTO JIBUKEHUS JEMOHCTpAIIHA
[IpsiMmonuHEitHOE paBHOMEPHOE O6opynoBanue ajis
JIBUKEHUE M0 IIIOCKOCTH? CMOTps JIEMOHCTpAIHiA
3 13 KaKol TOYKU HaOJII0aTh
OTHOCHUTEIBHOCTD ABMXKEHUS. ObopynoBanue st
4 CI10’keHH€e IBYOKEHHUI. JIEMOHCTpAIMH
Jlabopamopnvie pabomoi: O6opynoBanue st
«/3yuenue ABMKEHUs CBOOOIHO 1ab0paToOpHBIX paboT U
najaroiero tena», «Mzyuenue YYEHUYECKUX OTIBITOB
5 JIBUKEHHSI TeJIa 0 OKPY>KHOCTH
Kak u xyna nonerena BUlIHeBas O6opynoBanue ajst
koctouka? Pacuer TpaekTopuu JIEMOHCTpAIIHit
JIBIDKEHUSI TEJT U TIEPCOHAXKEHN
6 pacckas3os P.Pacm o MronxayseHne
Hcropuueckas peKOHCTPYKIIHS O6opynoBanue ajist
onbITOB ["anuies no onpeneneHunto JIEMOHCTpAIHit
7 YCKOPEHHS g.
Ornpenenenrie CKOpOCTH O6opynoBanue st
PaBHOMEPHOTO BMKEHUS TIPU JIEMOHCTpALIHit
HCIIOJIb30BaHUU TPEHaXepa
8 «beroBasi TOPOKKaY.
3. Ilunamuxa (84)
Cuna Bonu, cuiia yOexKIeHUs WK ObopynoBanue ISt
9 cuia - pu3nyeckasi BeIuyuHa? JIEMOHCTpALMI
Jlabopamopnas paboma: O6opynoBanue st
10 «3MepeHne Macchl Tena» 1abopaTopHBIX paboT U
JIBm>xeHue Temna moj JeHCTBUEM YYCHHUYECKHUX OIBITOB
11 HECKOJIbKUX CHJT
JIBM)KEHHE CUCTEMbI CBSI3aHHBIX O6opynoBanue aJis
12 Tel JIEMOHCTpALUHI
Jlabopamopnobie pabomur: | O0OpymaOBaHHE NS
«3y4yeHue TpeHUs CKOJIbKEHUS 1a00paToOpHBIX paboT U
13 YUYEHUYECKUX OIBITOB
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I[I/IHaMI/IKa PAaBHOMEPHOI'0 ABHXKCHUA

O6opynoBanue st

14 10 OKPYKHOCTHU JEMOHCTPALMI
Ucrtopus pa3BuTHs peacTaBIeHUN O6opynoBanue st
15 0 Bcenennoii. ConHeyHasi cucTeMa. | JEMOHCTpaLMi
OTKpBITHS HA KOHUUKE TIEpA. Ob6opynoBanue ISt
IlepBble HCKYCCTBEHHBIE CITyTHUKHU JIEMOHCTpALUI
16 3eMIIH.
4. UmnyJsbc. 3aK0H coXpaHeHusi uMnyJabcea (34)
17 Kak BbI IXTYy Ha30BeTe... KommerorepHoe
18 PeakTuBHOE NBUKEHUE B IPUPOJE. obopynoBanue
PaccnenoBanue JITII ¢ momomibio KommnsrorepHoe
19 3aKOHA COXPAHEHHUS UMITYJIbCa o0opyioBaHue
5. Cratuka (24)
Jlabopamopnas paboma: ObopynoBanue JIs
«Omnpeznenenue EHTPOB Mace 1ab0paTopHBIX paboT U
20 pa3IMyYHbIX TeJ (TpU cnocoba)y Y4YEHUYECKHUX OIIBITOB
[TpumeneHue npocThix MexaHn3MoB B | KommbroTepHoe
CTPOUTEIBCTBE: OT 3EMJISTHKU 10 o0opyioBaHuE
21 HeOocKpeba
6. Mexannueckue Kojie0aHusi M BOJHBI (34)
22 Buan MasiTHUKOB U UX KOJIeOaHUI Ob6opynoBanue st
23 Yrto nepeHocHT BosiHA? AEMOHCTpaLHH
KonebatenbHble CHCTEMBI B IPUPOJIE
24 Y TEXHHKE
7. DJIeKTPOMArHUTHbIE KOJIe0aHUS W BOJHBI (24)
DKcnepuMeHTalbHasi IpOBEepKa KommnsrorepHoe
25 cBoiictB OM BoOJIH. o0opyioBaHuE
UccnenoBanue snektpoMarautHoro | KommnerotepHoe
26 mnydenns CBU-nieun 060pyI0BaHHE
8. OnTuka (44)
. UsroroBnenue moaenu KommnsrorepHoe
27 KaneijocKona. 060pyI0BaHHE
DKcnepuMeHTalbHasi IpOBEpKa ObopynoBanue st
28 3aKOHa OTpPaKEHMsI CBETA. JIEMOHCTpAITIi
Jlabopamopnas paboma: ObopynoBanue s
«M3mepenne nokazaTens 1a00paToOpHBIX paboT U
29 MIPEJIOMIICHUS BOJIBI» YYEHUYECKUX OMBITOB
Kaxk otnuuarorcst mokazarenu ObopynoBanue ISt
30 MPEJIOMJIEHHUS] IBETHOTO CTEKJIA JIEMOHCTpAIi
9. ®u3uKa aToMa M1 AaTOMHOI0 siaApa (44)
[lornomenue u UCMyCcKaHUE CBETa KommnbsrorepHoe
31 aTomaMu. OnITHYECKHE CIICKTPBIL. 060py21033HHe
N3mepenne KITA COJIHEYHOM
32 Oarapeu KommnbsrorepHoe
Bmmsgune paarOaKTUBHBIX O60pyIIOBaHI/IC
33 M3JIYYeHHUI Ha KUBBIC OPTraHU3MBI
2 CrocoOBI 3alIUThI OT

PaAMOAKTUBHBIX U31y4YECHUN
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