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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 MOTUBAITUN YUCHUS;

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

MeTtanpeaMeTHbIe:

B cdepe peryJATMBHBIX YHUBEPCATbHBIX YU€OHBIX TEHCTBUMA yHAIIUXCA:

* IJIJAHUPOBATh CBOM JCHUCTBUS B COOTBETCTBUM C TMOCTABJICHHOM 3ajadeil u
YCIIOBUSIMH €€ peau3alii, B TOM YMCJI€ BO BHYTPEHHEM ILUIAHE;

* YUWUTHIBaTh YCTAHOBJICHHBIC MpaBWja B IJIAHUPOBAHUM W KOHTPOJE CIocoOa
pELICHUS;

* OCYIIECTBIIATh UTOTOBBIM U MOIIArOBBINM KOHTPOJIb MO PE3YJIbTATY;

* OLICHMBATh NPABWIBHOCTh BBINIOJHEHUSI JCHCTBUS HA YPOBHE aJICKBATHOU
PETPOCTICKTUBHON OIICHKM COOTBETCTBHSI PE3yJIbTATOB TPEOOBAHUSAM JTaHHOM
3aJ]a4M ¥ 3aJa4HOM 00J1acTH;

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

* pa3nuyaTh COCcO0 M pe3yabTaT ACUCTBUS.

Obyuaowuiics noiyyum 603MOACHOCMb 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 KOPPEKTUBHI B UCIOJIHEHUE KaK MO X0y €r0 peain3allui,
TaK U B KOHIIE JEUCTBUS.
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B chepe no3HaBaTeabHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUM yUaIIUXCS:

* OCYIIECTBIIATH MOUCK HEOOXOUMOM MH(OPMALIUH I BHITIOTHEHHUS BHEYUEOHBIX
3aJlaHAd  C  HCIOJb30BaHHEM  y4eOHOM  JUTEparyppl M B OTKPBHITOM
UH(GOPMAIIMOHHOM TMPOCTPAHCTBE, OJHIMKIONEAUNA, CIPAaBOYHUKOB (BKIIIOUas
3IIEKTPOHHBIE, IU(PPOBBIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

WNHurtepHera;

* OCYILECTRIIATH 3anuch ((pUKCaIrio) BHIOOPOUHOI HHPOpMAITUU 00 OKpYKaIOIIeM
MUpE U 0 cebe caMoM, B TOM 4Hcie ¢ oMolbio nHcTpymMeHToB UKT;

* CTPOUTH COOOILEHUS, MPOEKTHI B YCTHOM U MUCbMEHHOM QopMe;

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

* YCTaHABJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSI3U B U3y4aeMOM KpYTe€ SBJICHH;

* CTPOUTh pacCyXAeHHs B (OpMe CBSI3U NPOCTBIX CYKIEHUH 00 0OBEKTE, €ro
CTPOEHHH, CBOMCTBAX U CBA3aX;

Obyuarowuiics noayuum 603MOICHOCIb HAYUUMbCAL!

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

* 3anMchiBaTh, (PUKCUPOBATH HH(MOpPMALMIO OO0 OKpPYXAIOIUX SBICHUIX C
noMouipro HHCTpyMeHToB UKT;

* 0CO3HAaHHO U MPOU3BOJBHO CTPOUTH COOOIIECHHS B YCTHOM U MUCBMEHHON (popMe;
* OCYILECTBIATh BbIOOp HaunOosiee 3()PEKTUBHBIX CHOCOOOB peuleHHs 3ajad B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBH;

* CTPOUTH JIOTMYECKOE PACCYXkACHHUE, BKIIOYAIOIIEE YCTAHOBIECHUE NPUYUHHO-
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 cepe kKOMMYHUKATHBHBIX YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUI yUalIUXCS:

* QAJIEKBaTHO MCIOJIb30BaTh KOMMYHHUKATHBHbBIE, IPEXJE BCEr0 - PpPEYEBHIE,
CpelcTBa JUIsl pEUIEHUs PA3JIMYHbIX KOMMYHHUKATUBHBIX 3a/ad, CTPOMUTh
MOHOJIOTUYECKOE COOOIICHHE, BIAAETh IUAJOTHYECKONH (POPMON KOMMYHHMKAIUH,
UCIIONB3YysA, B TOM uuciae cpeacrtsa M mHCTpyMeHTsl MKT m mucranumoHHOrO
OOIICHUS,

* IOMYCKaTh BO3MOXXHOCTh CYILIECTBOBAHUS Y JIOAEH Pa3IMUHbIX TOYEK 3PEHMS, B
TOM YHCJI€ HE COBNAAAIOIINX C €r0 COOCTBEHHOM, 1 OPUEHTHPOBATHCS HA MO3UIUIO
napTHepa B OOILEHUU U B3aUMOJIEHCTBUU;

* YUUTHIBATH Pa3HbIE MHEHUS U CTPEMUTHCSA K KOOPAWHALWU PA3IMYHBIX [MO3UIIAI
B COTPYAHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHHE U TTO3UIINIO;

* IOTOBAPUBATHCS U MPUXOIUTH K OOILIEMY PEIICHUIO B COBMECTHOM JIEATEILHOCTH,
B TOM YHCJIE€ B CUTYallMM CTOJIKHOBEHUSI UHTEPECOB;

Obyuarowuiics noayuum 603MOICHOCIb HAYUUMbCA:

* YUUTHIBATh U KOOPAMHUPOBATH B COTPYAHHYECTBE OTIMYHBIE OT COOCTBEHHOM
MTO3ULIMH IPYTUX JHOJEH;



TOUKA \!pocm

* YYUTHIBaTh pa3Hble MHEHHUS M HMHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO
ITO3UIIUIO;

* [IOHUMATh OTHOCUTEIbHOCTh MHEHUH U MOJIXOJIOB K PELICHUIO IPOOJIEMBIL;

* ApPryMEHTUPOBATh CBOK IMO3ULUI0 M KOOPAUHUPOBATH €€ C MO3ULHIMU
NapTHEPOB B COTPYAHUYECTBE MPH BBHIPAOOTKE OOIIEro pemeHus B COBMECTHOM
NEATEIBHOCTH;

* 33]1aBaTh BOMPOCHI, HEOOXOAUMBIE JIJIsi OpTraHU3aIMi COOCTBEHHOU NIEATEIbHOCTH
Y COTPYJHUYECTBA C NAPTHEPOM;

* OCYIIECTBIATh B3aUMHBIA KOHTPOJIb M OKa3blBaTb B COTPYJHHUYECTBE
HEO0OXOUMYIO B3aHMOITOMOIIIb.

IIpeamerHbIe:

- OPUEHTUPOBATHCS B ABICHUAX U O0BEKTaX OKPYKAIOIIET0 MUPA, 3HATh TPAHULIBI
UX IPUMEHUMOCTH;

- TOHUMATh ompeAeNeHus (U3MUECKUX BEIMYMH W TMOMHHUTH OIPEACTSIONINe
bopMyIbI;

- TIOHMMAaTh KakuM (U3NYECKUM TMPHUHIMIAM U 3aKOHAM TOJUYUHSIOTCS T€ WU
WHbIC O0BEKTHI U SABJICHUS IPUPO/IBI;

- 3HAHME MOJIETIN MOUCKa PeleHul s 3a7a4 1o (pusmke;

- 3HaTh TEOPETUUYECKHE OCHOBBI MAaTEMATHUKH.

- IPUMEYaTh MOJIEIH SABJIICHUN U 0OBEKTOB OKPYXKAIOLIEr0 MUPA;

- aHAJIM3UPOBATh YCIOBUE 3a/1a4H;

- nepepopMyIUpPOBATh U MOJIEIUPOBATh, 3AMEHSATh UCXOJHYIO 3a/1auy Jpyrou;

- COCTABJIATH IUJIaH PEILICHUS;

- BBIZIBUTATD U MIPOBEPSITH MPEAJIaraeMble JIJIsl PEIIeHHs TUTIOTE3bI;

- BJIaJIeTh OCHOBHBIMH YMCTBEHHBIMH OMNEPALUSIMHU, COCTABISIONIUMHU TOHUCK
pelleHus 3a1auH.

Conepskanue nporpaMMbl BHEYPOUYHOIi 1eATEILHOCTH
7 KJacce

BBenenue. Beonnoe 3anarue. Llenu u 3agaun kypca. TexHuka 6€30MacHOCTH.
Poab 3kcriepuMeHnTa B JKM3HH YeJI0BeEKa.

Teopusa: W3yunth OCHOBBI TE€OpHM NOrpemHocTed. llorpemHocTn npsMbIX U
KOCBEHHBIX HW3MEPEHHM, MAKCHUMAaJbHAs MOTPEIIHOCTh KOCBEHHBIX HW3MEPEHUN,
y4eT TMOTPEIIHOCTe u3MepeHui mpu mnocTpoeHuu rpadukoB. Ilpencrasnenue
pe3ynbTaToB U3MepeHui B (hopme Tabmaui u rpaduKoB.

Ilpakxmuxa: OCHOBBI TE€OPUM IOTPEUIHOCTEW NPUMEHSATH MPHU BBIIOJIHEHUU
HKCIIEPUMEHTAJIBHBIX  3a/lad, MPAKTHYECKUX paboT. (€ HCMOJb30BaHHEM
odopynoBanus «Touka pocray)

Xapaxmepucmuxka 0CHOBHbIX 8UO08 OesMENbHOCMIU.
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[TpuBoguTh mpHUMepbl OOBEKTOB U3y4YeHHs] (GU3UKH ((PU3NYECKUE SBIICHUS,
¢duznyeckoe Teno, BemEeCTBO, (huzuueckoe mosne). Habmomnate u aHanM3upoBaTh
¢uznyeckue sBiaeHUs ((HUKCUPOBATH U3MEHEHHs] CBOMCTB OOBEKTOB, CPAaBHUBATH
ux 1 000011aTh). [103HaKOMUTBCS € SIKCIIEPUMEHTABHBIM METOJIOM HCCIIEAOBAHUS
npupobl. COopka mpuOOPOB M KOHCTpYKUMiA. VIcmonbp3oBaHHEe HU3MEPHUTEIBHBIX
npuOopoB. BrimonHeHne 1a00paTOPHBIX U MpaKTUYECKUX padoT. [lmarHoctuka u
yCTpaHEHHE HEUCIIPaBHOCTEN

npuOopoB. BricTpanBaHue runore3 Ha OCHOBaHUU UMEIOIIMXCS TAHHBIX.
Mexanuka.

Teopua:  PaBHOMEpHOE M  HEpaBHOMEpHOe  JABWXKeHHE. ['paduyeckoe
npeJCcTaBlICHNUE IBKEHUs. Perenne rpaguueckux 3aad, pacdyer IyTH U CpeHen
CKOPOCTH HEpPaBHOMEpPHOro JABWXEHMs. [loHATHE WHEpPUMH W HWHEPTHOCTH.
[lentpobexnas cwna. IlpuMeHeHne JaHHBIX  (PU3UYECKUX  TIOHATUM B
KU3HEIEATEeIbHOCTH YyenoBeka. Cuiia ynpyrocTu, cuia TPEHUS.

Ilpakmuka: VccnenoBaHue 3aBUCHUMOCTH CHJIBI YIPYTOCTH, BO3HHMKAIOIIEH B
NpyXKUHE, OT cTeneHu nedopmanuu npyxkuHbl. OnpeneneHue KodpuureHTa
TpeHUs Ha TpuOoMeTpe. (¢ ucnoab3oBanueM ooopynoBanus «Touka pocray)
HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS OT CHJIbI HOPMAJIBHOTO JTABJICHUS.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesMENbHOCIU.

AHanu3 tabnuil, rpadukoB, cxeM. [louck 0ObICHEHHS HAOIIOAAEMbIM COOBITHSM.
Omnpenenenre CBOMCTB MNPUOOPOB MO yepTexaM U MOJACHAM. AHaiu3
BO3HUKAIOIIMX MpoOJeMHbIX cuTyauuil. WM300paxaTe cucrtemMy KOOpAMHAT,
BbIOMpaTh TEJO OTCUETA U CBA3BIBATH €r0 C CUCTEMOM KoopauHat. Mcmonb30BaTh
CUCTEMY KOOpAMHAT AJI1 M3Y4YEHHs MpsMOJUMHENHHOro nBumxeHus tena. COopka
npuOOpoB M  KOHCTpyKUMH. Vcmosnp3oBaHMEe H3MEpPUTENBHBIX  MPHOOPOB.
BolnonHenre 1ab0paTOPHBIX M MPAKTHYECKUMX padoT (¢ HMCmoJb30BaHHEM
odopynoBanusi «Touka pocra»). /lnarHoctuka M yCTpaHCHHE HEHCIIPABHOCTEH
npuOopoB. BricTpauBaHMe THUNOTE3 HAa OCHOBAHMHM HMEIOMIMXCA JAHHBIX.
KoncrpyupoBanue 51 MOJIEJIUPOBAHUE. Brimonnenue 3aaHul 1o
YCOBEPILIEHCTBOBaHHUIO MpuOOpoB. Pa3paboTka HOBBIX BapUAHTOB OMBITOB.
PazpaboTka 1 nmpoBepka METOJIUKH dKCIEPUMEHTAIbHON paboThl. PaboTa B Manbix
rpynnax. AHaIU3upyIOT, BEHIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIIeHUE, ACHCTBUS.
IIpencraBineHue pe3yJbTaTOB MapHOM, TPYNIIOBOW JEATEIBHOCTH. YYacTHE B
JIMAJIore B COOTBETCTBHUHM C IPABUIIAMHU PEYEBOTO MOBEICHHUS.

I'mapocraruka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, TruUIpOCTaTUYECKOE JIaBJICHHUE,
COOOIIAIOLTNECS COCY/ b, THAPABINYECKUE MAIIHHBI.

Ilpaxmuxa: 3a0auu: BBITAJKUBAIONIAs CHJIA B Pa3jMYHBIX CHCTEMax; NMPUOOpPHI B
3a/1a4ax (COOOMIAOMIUECS COCY/bI, THAPABIMYCCKUE MAIIWHBI, pblYyard, OJIOKH).
DKCneprUMEHTAIbHbBIC 3a/ITaHUS:

1)usmepenre cuibl Apxumenaa, 2)U3MepeHue MOMEHTA CUJIbl, ACHCTBYIOIIETO Ha
pbluar, 3)usMepeHue
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paboThl CUJIBl YOPYrOCTH MPU MOABEME TIpy3a C MOMOIIBIO IMOJBHKHOTO WIIU
HETIOABHKHOTO 0J10Ka.(C ucnonb3oBaHuem obopypoBaHua «Touka pocra»)
Xapaxmepucmuka 0CHOBHBIX U008 OeSAMENbHOCMIU.

Amnanu3 tabmui, rpadukoB, cxeM. [louck 0ObICHEHHS HAOII0IaeMBIM COOBITHSIM.
COopka npuOOpoB U KOHCTPYKIMU. Mcronb3oBaHuE M3MEPUTETBHBIX MPUOOPOB.
BrinonHenue 1ab0paTOpHBIX U MPaKTUYECKUX padoT. JlnarHocTuka U ycTpaHeHUe
HEUCIIpaBHOCTEH MpuOopoB. BricTpanBaHue rumnore3 Ha OCHOBAHUM UMEIOIIUXCS
nanHeiX. KoHcTpyupoBanue u wmoxaenupoBaHue. Pabora B ManbIX Trpynmnax.
AHanu3UpylOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE peEIlIeHUE, JCHCTBUSL.
[IpencraBiieHre pe3yiabTaTOB MapHOW, TPYNIIOBOM JeiaTenbHOCTH. [loaroroBka
COOOIICHU M JIOKJIAJ0B. YYacTHE B JAHAJIOre B COOTBETCTBUU C IpaBUIaMHU
pEYEeBOro MOBEICHHUS.

Crartuka.

Teopus: bnok. Peruar. PaBHOBecHE TBEpABIX TEN. YCIOBUS paBHOBeCHS. MOMEHT
cunbl. IIpaBuno w™omentoB. Llentp Ttsxectn. HMccnemoBanue pas3IMYHBIX
MeXaHuueckux cucreM. KomMOMHUpOBaHHBIC 3aJayd, WUCMOJb3Yysl YCJIOBUS
paBHOBECHS.

IIpakmuxka: VI3roroenenue padoTaroieil CUCTEMBI OJIOKOB.

Xapakxmepucmuxka 0CHOBHbIX 8UO08 OesMENbHOCU.

AHanu3 tabnun, rpadukoB, cxeM. [louck oObsIcHEHHS HAOII01ae€MbIM COOBITHSIM.
OnpeneneHue CBOWCTB MPUOOPOB 1O UepTekaM U MojaensM. AHanu3
BO3HMKAIOIIMX TpoOJeMHBIX cuTyanuil. HabGmomare nelcTBHE  MPOCTHIX
MexaHu3MoB. [lo3HakoMuUTbCS C (U3UYECKON MOJENbI0 «a0CONIOTHO TBEPAOE
Teno». PemaTte 3amaun Ha npUMEHEHHE YCIoBUs(IIpaBUiIa) paBHOBECHS pblyara.
[IpumeHsTh ycioBHe (MpaBUJIO) paBHOBECHS pblyara Jjisi OObSICHEHHS JEUCTBUS
pPa3IMUHBIX MHCTPYMEHTOB,  HCIIOJIb3yeMbIX B TeXHUKE M B ObiTy. COOpKa
npuOOpoB M KOHCTpyKUMi. lcmonp3oBaHUE U3MEPUTEIBHBIX  MPUOOPOB.
BrinonHneHnue 1a00paTopHbIX U MPAKTUYECKUX pa0doT. Jnarnoctuka u

yCTpaHEHHUE HEUCIpaBHOCTEW MpuOOpoB. BricTpanBaHuEe TUIMOTE3 HAa OCHOBAHUU
uMeronuxcsi  AaHHbIX. KoOHCTpyupoBaHue u MojeaupoBaHue. BplonHeHNe
3aJlaHdi TI0 YCOBEPIIEHCTBOBAHHMIO MPHOOpPOB. Pa3paboTka HOBBIX BapUAHTOB
omnbITOB. PazpaboTka v mpoBepka METOAMKHU YKCIIEPUMEHTATLHON paOOTHI.

PaGota B Manbix rpymmax. AHAIW3UPYIOT, BBIOUPAIOT M OOOCHOBBIBAIOT CBOE
pemienue, genictBus. llpencraBiieHue  pe3ysbTaTOB  MHApHOM, TIPYNIIOBOU
nestenpHOocTH.  [logroroBka  cooOmieHuid u  10KIanoB.  OCYIIECTBISIOT
CaMOOIIEHKY, B3aUMOOILIEHKY JIESITEIbHOCTH. Y YacTHe B IUAJIOT€ B COOTBETCTBUU C
MpaBUJIaMH PEUEBOTO TTOBEICHUSI.

8 ki1ace

TemioBble ABJICHUA.
TennoBoe pacuupenue ten. [Iporecces miaBieHus 1 OTBEPACBAHUS, UCITAPEHUS U
KOHJAeHcauu. Temonepenayda. Bia)xHOCTh BO3yXa Ha Pa3HbIX KOHTUHEHTAX.
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Hemoncmpayuu: 1. Habmonenue tasHus jabaa B Bojae. 2. CKOpOCTH UCHApeHUs
pa3nuYHbIX KUAKocTel. 3. TermoBelie ABUraTean OyAyLero.

Jlabopamopnvie pabomwr (¢ ucnojab30BaHueM oOopynoBanus «Touka
poctay): 1. MI3MeHeHus JUIMHBI TeJla TIPU HArPeBaHUU U OXJIaXaeHuH. 2. OTINBKA
napaduHOBOTO coimatuka. 3. HaOmrogenwe 3a mnaBiaeHueM npaa 4. OT 4ero
3aBUCUT CKOpPOCTb HMCHApeHus Xuakoctu? 5. HaOmrogeHue TeniaonpoBOJIHOCTH
BOJIbI U BO3/lyXA.

Xapaxmepucmuka 0CHOBHBIX 6UO08 0esIMENbHOCU.

CaMocTosATENbHO (POPMYIMPYIOT MO3HABATEIBHYIO 3a7ady. YMEIT C MOMOIIBIO
BOIPOCOB  J0OBIBaTh  HejocTrarollyro  uHpopmaumioo.  Mcnosb3oBaHue
U3MEPUTENIbHBIX TPUOOPOB. BrinonHeHne 1a00paTOpHbIX U MPAKTUYECKUX padoT.
JlnarHocTuka M yCTpaHEHUE HEHCIpaBHOCTEW MpuOOpoB. BeicTpanBanue runores
Ha OCHOBAHHMM MMEIOUINXCS NaHHbIX. KOHCTpyHpoBaHue U MOAEIMPOBAHUE.
BelnonHeHne 3aaHuil M0 yCOBEPIIEHCTBOBAHUIO NpHOOpOB. Pa3zpaboTka HOBBIX
BApUAHTOB OMBITOB. Pa3paboTka M MpoBEpKa METOJUKH HSKCHEPUMEHTAIbHON
pabotel. PaboTta B ManbIx rpymnmnax. AHATM3UPYIOT, BRIOUPAIOT U 0OOCHOBBIBAIOT
CBOE pemeHue, neuctBusa. llpencraBineHue pe3ynbTaToB IAPHOM, TIPYIIIOBOU
JEATEIIBHOCTH. Y YaCTHE B IMAJIOTE B COOTBETCTBUM C IPABUJIAMH PEYEBOTO
MOBEACHMUS.

DJIEKTPUYECKHE SABJICHUS.

Muxkpomup. Mogenn aroma, cymectBoBaBmne a0 Hadana XIX. Hceropus
OTKPBITUSL W JEHUCTBHsA TalbBAHMYECKOrO 3JIeMeHTa. Mcropus co3gaHus
35eKTpogopHON MaMHbl. OnbIT BosbTa. DNeKTpUYecKuil TOK B 3IEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM odopynoBanusi «Touka pocra)

1. Monenu aroMoB. 2. ['anTpBaHUYECKHE DJIEMEHTHI. 3. DIIeKTpopopHOH

MamuHel. 4. OnbiTel Boneta u ['anbBanm.

Jlabopamopnvie pabomwei: 1. Co3naHue TalbBaHUYECKUX DJIEMEHTOB U3
MOAPYYHBIX CPEICTB. 2. DIEKTPUYECKUN TOK B KUIAKOCTAX CO3JIaHMS «30JI0TOTO
KITFOUMK) .

Xapaxkmepucmuxa OCHOBHBIX BUJIOB JI€ATEIIBHOCTH:

VYropaBiasioT cBOed NO3HABATEIbHOM W YYEOHOW JEATEIbHOCTBIO IMOCPEICTBOM
ITIOCTAHOBKM II€JI€M, IIAHUPOBAHUS, KOHTPOJISA, KOPPEKLUHWH CBOUX JCUCTBHU WU
OLIEHKH YCIEHIIHOCTH YycBOeHHUs. CpaBHMBAIOT CHOCOO M pE3yJbTaT CBOMX
JEUCTBUN C 00Opa3IoOM - JTUCTOM COIMpPOBOXIeHUA. OOHAPYKUBAIOT OTKIOHCHUS.
OO1yMBIBaIOT MPUYMHBI OTKJIOHEHUH. OCYIIECTBIISIIOT CAMOKOHTPOJIb U
B3aMMOKOHTpPOJIb. Vcosib30BaHWE W3MEPUTENbHBIX NpuOOpoB. BrinonHeHue
7a00paTOPHBIX W TPAKTHYECKUX  pabor. JlmarHoctuka W yCTpaHEHHUE
HEUCHpaBHOCTEN mpuOopoB. BricTpanBaHue rumnore3 Ha OCHOBAaHUM MMEIOLIUXCS
naHHbIX. KOHCTpyHpoBaHUE U MOJIETUPOBAHMUE.

DJIEKTPOMATHUTHBbIE SIBJICHUS.

MaruutHoe moJie B BellecTBe. MarHuTHas aHoManus. MarHuTHele Oypu.
PazHoBuanocTn ANEKTPOU3IMEPUTEIBHBIX npuOOpoB. PasnoBuaHoCTH
AJIEKTPOABUTATEIIEN.
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Hemoncmpayuu (¢ ucnojib30BaHueM ofopynoBanusi «Touka pocray):
1. HarnsgHOCTh MOBEIEHUST BEIECTB B MAarHUTHOM noJie. 2. [Ipesenranuu o
MarHuTHOM TIoJie 3eMJd ¥W O MarHuTHeIX Oypsx. 3. JleMoHcTparms
Pa3HOBHUIHOCTEH  DIEKTPOM3MEPUTENbHBIX  mpubopoB. 4.  HarmsagaocTth
Pa3HOBUIHOCTEN JICKTPOJABUTATEIICH.
Jlabopamopnwvie pabomul: 1. ViccnenoBaHue pa3iudHBIX JIEKTPOU3MEPUTEIBHBIX
pUOOPOB.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.
VYrpaBnsitoT cBoel MO3HABATEIbHOM W Y4YEOHOM MEATEeNbHOCTBIO IMOCPEICTBOM
MIOCTAHOBKMU 1I€JI€H, IJIAHUPOBAHUS, KOHTPOJS, KOPPEKUHUH CBOUX JCHUCTBUUA U
OLICHKM YCHEHIHOCTH YycBOeHMs. CpaBHHMBAIOT CHOCOO W pe3yjbTaT CBOUX
JNENUCTBUN € 00pa3IloM - JTUCTOM COIpPOBOXIeHUA. OOHAPYKUBAIOT OTKIOHEHUS.
OOyMBIBAIOT MPUYMHBI OTKJIOHEHHH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aMMOKOHTPOJIb.
Onruyeckue siBJICHUS.
HcTouHnKkM CBETa: TEIUIOBBIE, JIIOMUHECIICHTHBIC, UICKYCCTBEHHBIE. M3roTOBIEHNE
KaMepbl - OOCKypa MW HCCIEJOBaHUE H300paKeHUs C TOMOIIBIO MOJEIIH.
MHoOrokpatHoe HW300pa)K€HHE TMpeaMeTa B HECKOJbKHX IUIOCKHX 3epKaiax.
M3roToBUTH NEPUCKON U C €r0 MOMOIIBIO MpoBecT HaOmoaeHus. [Ipakruueckoe
WCIIOJIb30BaHUE BOTHYTBIX 3€pKajl. 3pUTEIbHbIC WIUTIO3UU, TOPOKIAEMbIC
npesioMiiIeHueM cBeta. Mupaxu. Pa3Butre BOJIOKOHHOM onTUKH. Mcnonb3oBaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnoJib3oBaHneM odopynopanns «Touka poctay)
1. Paznuunbie ucTouHUKH cBeTa. 2. M300pakeHue nmpeameTa B HECKOIbKUX
IockuX 3epkanax. 3. M3oOpaxkenune B BOTHYTHIX 3epkanax. 4. VMcnosb3oBanue
BOJIOKOHHOM ONTHUKH. 5. VYCTpoHCTBO (QoToanmapaTtoB, KHHOIPOEKTOPOB,
KaJIeHIOCKOIIOB.
Jlabopamophvie pabomul: 1. N3roToBiieHHEe KaMephbl - 00CKypa M HCCIIEI0BaHUE
n3o0paxeHus ¢ momoliblo moxaenu. 2. IlpakTuyeckoe NPUMEHEHHE TUIOCKHUX
3epkain. 3. IlpakTuueckoe HMCHONB30BAHME BOTHYTHIX 3epKail. 4. M3roroBneHue
nepucKona u HabJI0IEHUs C TOMOILBIO MOJIETH.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesMENbHOCIU.
VYrpaBnstoT cBoel MO3HABATEIILHOW W Y4YEOHOW EATEeNbHOCTBHIO IMOCPEICTBOM
IIOCTAHOBKMU LE€JICH, IUIAHUPOBAHUS, KOHTPOJIS, KOPPEKLUU CBOUX ICUCTBUU HU
OIICHKU YCTEIIHOCTH YCBOCHHS. BBIACHSIIOT ¥ (HOPMYIUPYIOT MO3HABATEIHHYIO
1eidb. BBIIENSIOT KOJIWYECTBEHHBIE XapaKTEPUCTHKUA OOBEKTOB, 3aJaHHBIC
cioBaMu. [[pyHUMAIOT MO3HABATENIBHYIO 1I€J1b U COXPAHSIOT €€ MPHU BBIIIOJHEHUH
y4eOHbIX neicTBuil. OCO3HAIOT CBOM JIeHcTBH. MIMEI0T HABBIKM KOHCTPYKTHBHOTO
OOIlIeHHs B MaJIbIX TPpyMMax.
YesoBek 1 npupoaa
ABTOMaTMKa B Hamed >Xu3HU. I[IpuMepbl HCMOJB30BaHUS ABTOMATHYECKUX
YCTPOMCTB B HayKe, Ha NIpou3BojcTBe U B ObITy. CpenctBa cBsizu. Paawo u
TEJICBUJICHUE. AJIbTEpPHATUBHBIE HCTOYHHMKHA SHEPTrUH. BUABI 3IEKTPOCTaHLMIA.
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HeobxoauMocTh SKOHOMUU TIPUPOIHBIX PECYPCOB M HCIIOJIB30BAHUS, HOBBIX
AKOJIOTUYHBIX M 0€30IMMacHBIX TexHOIOoTHi. Hayka u 6€301macHOCTh JIF0ICH.
Hemoncmpayuu: 1. poTomaTeprabl U CIAl bl IO TEME.

Jlabopamopnvie pabomei: 1.M3ydeHue IeUCTBUN CPEACTB CBSA3U, pPaguo U
TEJIECBUICHUS.

Xapaxmepucmuxka 0CHOBHBIX 8UO08 OeSAMENbHOCMIU.

CamocrosiTennbHO  (DOPMYTUPYIOT — [O3HABATENbHYIO 3aJady. YMeEWT (Wiu
Pa3BUBAIOT) CIOCOOHOCTH C TOMOIIBIO BOMPOCOB JOOBIBaTh HEAOCTAIOIIYIO
nHpopmaruro.

9 kiacce

Kunemaruka
CrnocoObl  omMcaHMsd  MEXaHHYECKOTO  JBVIKCHUSL. Cucrema  orcuera.
[IpsmonuueliHoe aBWKEeHHE. [IpsMONIMHENHOE paBHOMEPHOE JBHKEHHE IO
mIockoctu. llepememenne m CKOPOCTh INpPHU PABHOMEPHOM NPSIMOJIMHEWHOM
JBW>KEHUU MO IIOCKOCTH. OTHOCUTENBHOCTBH ABMXKEHUA. CIIOKEHUE IBHKECHUM.
[IpyHIMO HE3aBUCUMOCTH JBH>KeHUM. KpuBonuHelHOoe nBuxkeHue. J[BuxeHune
Tena, OpOILIEHHOro IMOJA YIJIOM K TOpU30HTY. PaBHOMepHOE MABMXKEHHE IIO
OKPYXHOCTH. YTJ0Bast ckopocTk. Ilepron u yacrora Bpamenus. CKopocTb
Y YCKOPEHHE ITPU PAaBHOMEPHOM JIBH)KEHUH IO OKPY’KHOCTH.

Jlabopamophnvie pabomvi(c ucnoJb3oBaHueM obopynoBaHusi «Touka
pocTay):

N3ydenue ABM>KEHUS CBOOOIHO MaJArOIIEro Tena.
N3ydeHne NBUKEHNS 110 OKPYKHOCTH.
IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:
OnpeneneHue CKOPOCTHM  PAaBHOMEPHOIO  JABWIKEHHMS TPU  HUCIIOJIb30BaHUU
TpeHaxxepa «OeroBas JOPOXKKa.
Hcropuueckas peKOHCTPYKUMs ONBITOB [‘anmmies mo OmpenesieHUI0 yCKOPEHUs
CBOOOTHOTO MMaJ€HUS TEII.
[TpuHIMIIBL paOOTHI TPUOOPOB JJIs1 U3MEPEHUSI CKOPOCTEN U YCKOPEHU.
[TpumeneHue cBOOOAHOTO NaACHUS I U3MEPEHUS PEaKIIMU YeIOBeKa.
Pacuer TpaekTopumn ABHKEHUS IEPCOHAXkEU paccka3oB P.Paco.
Xapaxmepucmuka 0CHOBHBIX U008 OesimeNbHOCMU: YTEHUE U 00CYXICHHUE TeKCTa
cTaTeil MHTEPHET-CaliTOB, 00CYX ICHHUE JOKIAI0B U MPE3CHTAIlMNA, COCTABICHHUE U
perienue 3aaa4, o0cyxaeHne crnocoboB pemeHus (moaroroBka k OI'D no dusuke).
JInnamuka
Nuepunanbabie cucteMbl otcuera. Cuna. 3akoHbsl HeroToHa. [[BrkeHuME Tena non
JNEWCTBUEM HECKOJIBKMX CHII. JIBMI)KEHHE CHUCTEMBI CBSI3aHHBIX Ten. JluHamuka
PaBHOMEPHOIO JBWKEHUS MaTEPUAIbHOM TOUYKM MO OKpYXHOCTH. Kitaccel cui.
3aKOH BCEMUPHOTO TATOTEHNUsA. [[Br>keHue naneT. ICKyCCTBEHHBIE CITyTHHUKHU.
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Conneunas cucrema. Mcropust pazsutus npeacrasiieHuid o Beenennoil. Ctpoenue
1 HBOIIOIMs BeeneHHou.

Jlabopamopnvie padomuvi(c uUcnoJb30BaHueM oOopyaoBaHusi «Touka
pocTay):

N3mepeHne Macchl Tella ¢ MCHOJb30BAHUEM BEKTOPHOI'O PAa3IOKEHHS CHUJIBL.
N3yueHne KUHEMATUKW U JUHAMHUKHA PAaBHOYCKOPEHHOTO JBWKEHUA (Ha MpUMEpe
MaluHbel ATBy/a). M 3ydeHne TpeHus! CKOIbKEHHUS.
lIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX pAOOM.:

Hcropuyeckas peKOHCTpYKIUsl onbITOB KyjloHa U AMOHTOHA MO OMNPEACIIEHUIO
BEJINYMHBI CUJIbI TPEHUS CKOJIbXKEHUS. [IepBble HICKYCCTBEHHBIE CTYTHUKHU 3€MIIH.
Kak oTnnyaroTcs MEXaHMYECKHE TMPOLECChl Ha 3eMile OT MEXAHUYECKHUX
niporieccoB B kocmoce? Tena ConHeuHoit cucrtembl. OTKPBITHS HA KOHYUKE MEpA.
Xapaxmepucmuka 0CHOBHBIX U008 OesimeNbHOCMU. YTEHUE U 00CYXKAEHUE TEKCTa
CTaTeil UHTEPHET-CaTOB, 0OCYX JAEHUE JOKIJIA0B U MPE3CHTALUUN, COCTaBICHUE U
penieHue 3aaa4, o0cyxaeHue cnocodoB pemieHus (moaroroska k OI'D no dusuke).
Nmnyabe. 3aKoH COXpaHEHUs1 MMITYJIbCA

Nmnynec. M3MeHeHue wnmmyibca MaTepuanbHOM TOuku. Cucrema Tten. 3aKkoH
COXpaHEHUsI UMITYJIbCA.

lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

PeaxtuBHoe nBuxeHue B mnpupoge. Paccnenosanme JITII ¢ momompro 3akoHa
COXpPaHEHUS UMITYJIbCA.
Xapakxmepucmuxka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CYXKICHUE TEKCTa
CTaTell MHTEPHET-CAalTOB, 00CYXJIEHUE JOKIAJ0B U MPE3EHTAlUM, COCTaBICHUE U
perieHue 3aja4, 00cyxaeHue crnocoooB pemieHus (moaroroska Kk OI'D o gusuke).
Craruka

PaBHOBecue Tena. MOMEHT cuiibl. Y CIIOBUSI paBHOBeCHs TBepaoro tena. [Ipocteie
MEXaHU3MBI.

Jlabopamophvie pabomui(c UCNOJb30BaHHEM o0opynoBaHusi «Touka
pocTay):

OnpeneneHue NEHTPOB MACC PA3IMYHBIX TeJ (TPH COco0a).

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOm.:

[IpumMeHeHne NpPOCThIX MEXaHU3MOB B CTPOMUTEIBCTBE: OT 3E€MJSTHKH [0
HeOockpeba. MccnenoBanre KOHCTPYKIIUU BETOCUTIEA.

Xapaxmepucmuka 0CHOBHBIX U008 OesimelbHOCMU. YTEHUE U 00CYXICHHUE TeKCTa
cTaTell MHTEPHET-CAalTOB, OOCYXKJICHHE JOKIAJ0B U MPE3CHTAIM, COCTABIICHUE U
pernieHue 3aaa4, 00cyxaeHne crnocoooB pemieHus (moaroroska k OI'D no dusuke).
Mexanuveckue KoJ1e0aHUS U BOJHbBI

Mexannyeckue kosneOanus. [IpeoOpasoBaHue 5SHEPruM MpU MEXAHMYECKHUX
KojeOaHusx. MareMaTuyeckuii W TOPYXUHHBIM  MasTHUKA. CBOOOJAHBIE,
3aTyXarollMe W BbIHYXKJEHHbIE KojieOaHus. Pe3onanc. MexaHUYeCKUE BOJHBI.
JInmHa 1 CKOPOCTh BOJIHBI. 3BYK.

Jlabopamophvie pabomui(c HUCNOJb30BaHHEM o0opyaoBaHusi «Touka
pocTa):
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N3ydenne koneOaHul HUTSTHOTO MasiTHUKA.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:

CtpyHHBIE My3bIKaJIbHbIe UHCTPYMEHTHI. KonebaTenbHble CUCTEMBI B MPUPOJE U

TEXHUKE.

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

cTaTeld MHTEPHET-CAaUTOB, OOCYXKJICHUE JOKIAJ0B U MPE3EHTAIMW, COCTABICHUE U

pelieHue 3aja4, 00cyxaeHue crnocoooB pemieHus (moaroroska k OI'D o gusuke).

DJIEKTPOMATHUTHBIE KOJIe0AHUS U BOJIHBI

[lepemennsbiii anekTpuueckuid Tok. KonebatenbHbI KOHTYp. BBIHYXJICHHBIE U

cBoOogHbIE DM KoJieOanusa. DM BOJIHBI M UX CBOMCTBA.

lIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

[IpyHUMOBI paIMOCBSA3U U TeneBUACHUA. BimsHue DM U3IydeHUN Ha KUBbBIC

OpraHu3Mbl. I3roToBineHne yCTaHOBKY IS IEMOHCTPALMHU ONBITOB 110 OMU.

OnektpomaruuTHoe wu3nydeHue CBY-meun. Hcropuueckas peKOHCTPYKIUSA

ONBITOB AMIIEpa.

Xapaxmepucmuka 0CHOBHBIX U008 OesiMeNbHOCMU. YTEHUE U 00CYXKAEHUE TEKCTa

cTaTell MHTEPHET-CAaUTOB, OOCYXKJICHUE JAOKIAJ0B U MPE3EHTAIMN, COCTaBICHUE U

pelieHue 3aaad, oocyxaeHue cnocoboB pemienus (moaroroska k OI'D o dusuke).

Onruka

Hctounuku csera. JleiicTBUsA cBeTa. 3aKOH MPSIMOJIMHEWHOrO PacIpOCTpAHEHUs

cBeTa. 3aKOH oTpakeHus cBeTa. [locTpoeHne n3o0pakeHui B TUIOCKOM 3epKaie.

3aKOH MPEJIOMJIEHUS CBETA HA IJIOCKOM TPaHULE ABYX OJHOPOJHBIX MPO3pPAaYHBIX

cpen. Ilpenomnenue cBera B mnpusMme. Jlucnepcusi cBera. SIBIeHHE MOIHOTO

BHYTpeHHEro oTpakeHus. JIuuzpl. Tonkue nuu3bl. [locTpoeHue u3oOpaxkeHuw,

co37[aBaeMbIX TOHKUMH JIuH3aMu. ['1a3 u 3penue. OnTudyeckue mpruodophl.
Jlabopamophvie pabomui(c HUCNOJb30BaHMEM oOopynoBaHusi «Touka

pocTay):

DKcnepuMeHTalbHas MMPOBEPKA 3aKOHA OTPAKEHHUS CBETA.

N3Mepenue nokasarens npeioMICHUS BOJbI.

N3mepenne PoKyCHOTO paccTOSTHUSI COOMPAIOIIEH JIMH3HI.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOm.:

Hctopus rcciieoBaHus CBETOBBIX SIBJICHUI.

Hcropuueckas peKOHCTpYKLHMS Tesieckorna [ anues.

N3roroBneHne kaiengockorna.

Xapaxmepucmuxka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CYKICHUE TEKCTa

cTaTell MHTEPHET-CalTOB, OOCYXKJICHHE JOKIAJ0B U MPE3CHTAINH, COCTABIICHUE U

penieHue 3aaa4, 00cyxaeHue crnocooos pereHus (moaroroka k OI'D no gusuke).

DuU3nKa ATOMA U AaTOMHOI0 A/Apa

Crpoenue aroma. IlormomeHne W wHcnyckaHue cBeTra aroMamMu. OnTUyecKue

cnekTpbl. OnbiTel Pe3epdopaa. [Inanerapuas monens aroma. CTpoeHUE aTOMHOTO

aapa. 3apsgoBOE€ M MACCOBOE 4YMCiA. SAepHble CUiIbl. DHEPTHUsSl CBA3M ATOMHBIX

anep. 3akoH paauoakTHMBHOIO pacnana. Aunbda- u Oera-pacnanbsl. [IpaBuna

cMeuleHus. AnepHeie peakuuu. JleneHune u cuHTe3 saep. AnepHas dHepreTuka.
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Uctounuku nsHeprun ConHua u 3Be3d. Peructpauust SACpHBIX H3ITYUYEHUM.
BimsiHue paguoakTHBHBIX H3IYYEHHM Ha JKMBBIE OpraHu3Msbl. JlosuMmerpus.
DKOJ0rHYecKHe MPOOJIEMBI SIIEPHON SHEPTETUKH.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:

Hcropus n3ydeHus aroma.

Nzmepenne KIIJ[ conneunoit 6arapen.

HeBunnMble n3iIydeHHs B CLIEKTPE HATPETHIX TE.

Xapaxmepucmuka 0CHOBHBIX U008 0esiIMeNbHOCIU: YTEHUE U 00CYXIEHHUE TEKCTa
CTaTell MHTEPHET-CAlTOB, 00CYXJIEHUE JOKIAJ0B U MPE3EHTALUMI, COCTaBICHUE U
penieHue 3aja4, 00cyxaeHue crnocoooB pemieHus (moaroroska Kk OI'D o gusuke).
@opMbl OpraHu3anuu 00pa3oBaTeIbLHOIO MpoLuecca:

- TPYIIIOBAs;

- UHJIUBHUIyaJIbHAS;

- (poHTaNBHAS.

Benymme TexHoJiorum:

Hcnonb3yroTcsi 3JIEMEHTBl CIEAYIOIMIMX TEXHOJOTUN: MPOEKTHAas, MpPOOJIEMHOTO
oOydeHusi, HH(POPMATUMOHHO-KOMMYHHUKAIIMOHHAS,, KPUTUYECKOIO MBIIIJICHUS,
pOOJIEMHOr0 IUaIora, UrpoBasl.

OcHoBHBIE MeTO/IbI Pa0OTHI HA YPOKe:

Benymumun Metogamu  oOyueHUsl SIBISIIOTCSA: YaCTHUYHO-TIOUCKOBOM, METOJ
MaTEMaTU4YECKOro MOACIIUPOBAHUS, AaKCHOMAaTUYECKUA METO/.

DopMbI KOHTPOJIA:

Tax Kak 3TOT Kypc SBJISE€TCS JOMOJIHUTENbHBIM, TO OTMETKA B OajljlaX HE CTaBUTCH.
VYyammuiics yuyuTcsl OLIEHHMBATh ce0s M JPYruX caM, 4YTO IO3BOJIAET Pa3BUBATH
YMEHMSI CcaMOaHajliu3a M CHOCOOCTBYET PAa3BUTHIO CaMOCTOSTEIbHOCTH, Kak
CBOMCTBY JIMYHOCTU Y4Yallerocs. BbIsSBIE€HUE NPOMEKYTOUHBIX U KOHEUYHBIX
pE3yNbTATOB  YYalIUXCS MPOUCXOJIUT 4Yepe3 MPAKTHUUECKYI0 JIESTebHOCTD;
3a4eTHbIE pabOTHI:

* TeMmMaTM4eckas MoA0OpKa 3aJad  pa3duyHOro YpPOBHSA  CIIOXKHOCTH C
MPEICTABICHUEM PA3HBIX METOJOB PEIICHUS B BUJE TEKCTOBOI0 JOKYMEHTA,
npe3eHTaNnu, (JIII-AHUMALMHN, BUIEOPOJIHKA Wik WeD - crpanuns! (caiita)

* BBICTABKa IIPOEKTOB, MPE3CHTALINI;

* IEMOHCTpALMS dKCIEPUMEHTA, KAYECTBEHHOW 3a/1auM C KAYECTBEHHBIM (YCTHBIM
WIA B BUJE NPUIOKEHHs, B TOM YHUCIE, NIPEe3eHTAIMel) OMMCaHUEM Ipoliecca Ha
3aHATUH, PECTUBAIIEC IKCIIEPUMEHTOB; (PU3UUECKUE OJTUMITUA/IbI.
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No Hara Tema Hcnoab3oBanue puMeda
I/ | IPOBEICHUS 000py10BaHMS LIEHTPA [HUE
Ilnan | ®akr €CTeCTBCHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTeH
«Touka pocra»
1. BBegenue (149)
BBognoe 3ansitue. llenm wu  3amauu | KomnbroTepHoe
1 Kypca. TexHuka 0€301macHOCTH. obopyoBaHue
2. PoJib 3kcniepuMenTa B KU3HU YesioBeKa (34)
Cucrema eIMHMUII, IOHSATUE O Kommnbrorepaoe
2 MPSIMBIX U KOCBEHHBIX U3MEPEHMSIX o0opynoBaHue
Du3NUeCcKuil FIKCIIEPUMEHT. ObopynoBanue s
Bune! pusndeckoro skcrepruMenTa. JEMOHCTpAIHi
[Torpeurnocts n3mepenus. Bubl
MOrpenHocTed u3mepenus. Pacuér
3 MOTPEUTHOCTH N3MEPEHUSI.
JlaboparopHas pabota O6opynoBanue st
«M3mepenne o0beMa TBEpAOTO 71abopaToOpHBIX paboT U
4 TCIaa». HpaBI/IHa O(bOpMJ'IeHI/Iﬂ YYEHUYECKUX OIBITOB
nmabopaTopHOi pabOTEHI.
3. Mexanuka (84)
5 PaBHOMEpHOE 1 HEpAaBHOMEPHOE O6opynoBanue st
JIBIDKCHUSL. Ja00paTOPHBIX PabOT M
6 Fpa(I)I/I‘leCKOG MpCaACTaBJICHHUC YUYEHUYIECKHUX OIIBLITOB
ABHAKCHHA. (ma 0a3e KOMILIEKTOB
Pemenne rpaqmqecmxnv( 3az1ay, st OT')
7 pacyeT MyTu U CpeIHEH CKOPOCTH
HEPAaBHOMEPHOTO JIBH)KCHHSI.
8 [lonsiTHE MHEPIMU U UHEPTHOCTHU.
IlenTpobexHas cuia..
9 Cuiia ynpyrocTtu, cuia TpeHus O6opynoBanue st
na0opaTOpHBIX paboT H
Jaboparopnas pabora YUYEHUYECKUX  ONBITOB
«HMccrnenoBanne 3aBUCUMOCTH
CUJIBI YIIPYTOCTH, BOBHUKAIOILIEH B (Ha 0ase  KOMILICKTOB
10 HPYKUHE, OT CTENEHH JiehopManuu s OI'9)
MPYKUHBD).
JlabopaTopHas pabota
11 «Omnpenenenne KodppuIreHTa
TpPEeHUsI Ha TPUOOMETpPEN.
JlabGopaTtopHas pabota O6opynoBanue ajst
«HMccnenoBanue 3aBUCUMOCTH n1abopaTopHBIX padoT U
12 CHUJIBI TPEHUS OT CHUIIBI YYCHHUYECKUX OIBITOB
HOPMAJIHHOTO JABJICHUS.
4. I'mapocraruka (124)
13 IInotHoCTs. 3anaua naps I'epona OGopynoBanue s
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Pemenue 3a1a4 noBbIICHHOM JIEMOHCTpanui
14 CJIO)KHOCTH Ha pacueT MIOTHOCTU
BEILIECTBA.
15 Pemenne 3a1a4 moBbIIEHHOM O6opymoBanue st
CJIIOXKHOCTHU JEMOHCTpaun
16 JlaBiieHue KUIKOCTH U ra3a. 3aKOH
[Tackasns
17 Coo0mmarommuecst CoCcybl.
18 JlaboparopHast pabota O6opynoBanue st
«U3rotoBnenue moaenu GoHTaHa mabopaTopHbIX padoT u
19 JlaGopatopHas pabota [VIUCHUYECKUX  OIBITOB
«M3roToBienne Moaea (OHTAHA (Ha ©0ase KOMIUICKTOB
3akon [ackans. Jlanenue B poist OI'D
KHUJKOCTAX U razax.
20 IManpaBnuueckre MalvHEIL.
CooOmiaronuecs CoCybl.
21 Brrtankuparomiast cuna. 3akoH ObopynoBanue s
Apxumena. JIEMOHCTpALH
JlaboparopHas pabota O6opynoBanue st
29 «BbIsiCHEHUE yCTIOBHS IUIABAHUS mabopaTOpHBIX padboT U
TEI. YUEHUYECKUX OMBITOB
23 biiok 3amgau na 3akon Ilackans, ObopynoBanue s
3aKOH Apxumesna. JIEMOHCTpALH
24 biox 3amaqg na 3axon Ilackans,
3aKOH Apxumesna.
5. Craruka (104)
25 bsiok. Peryar. O6opynoBanue st
JIEMOHCTpPALMH
26 PaBHoBecue TBepapix Ten. MomeHT
cuibl. I IpaBUiio MOMEHTOB.
27 Hentp TSKECTH. UccnenoBanue | O6opynosanue s
Pa3TMYHBIX MEXAaHHYECKUX CHCTEM JIEMOHCTpAIIHIA
28 KoMb6unnpoBanHbie 3a1a4u,
WCTIONB3YS YCIIOBUS PAaBHOBECHS.
29 KoMb6unnpoBanHbie 3a1a4uu,
WCTIONB3YS YCIOBUS PABHOBECHSI
JIaGoparopHas paboTa Ob6opynoBanue as
«U3rotoBnenue padoraromeit 71ab0paTOpHBIX paboT U
30 cuctembl 610k0BY. OdopMieHue YUEHUYECKUX  OIBITOB
paboThI. (Ha Oa3ze KOMILJIEKTOB
Pabora Hag nmpoexkToM «biokuy. st OI'D
JlabGopaTopHas pabota
«U3roToBnenue padoraromieit
31 CHUCTEMBI OJIOKOBY.
JIaGoparopHas paboTa ObopynoBanue ais
«U3rotoBnenue padoraromieit 1abopaToOpHBIX paboT U
32 CUCTEMBI OJIOKOBY. YYEHHUECKHUX OIBITOB
23 Odopmiienne paboTHI. KomnerorepHoe
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‘ 34 ‘ ‘ ‘ 3ammra npoeKToB. ‘ obopynoBaHue ‘
KanenaapHo-remMaTu4eckoe IJIaHUPOBaHUE 8 KJ1acc
Ne Hara Tema ypoka HUcnonb3oBanue IpuUMe
I/ | IPOBEICHUS 000py10BaHMS LIEHTPA | YaHUE
Ilnan | ®akr €CTeCTBCHHOHAYYHOM
U TeXHOJIOTHYecKoii
HanpaBJIeHHOCTeH
«Touka pocra»
1. Beenenue (14)
BBognoe 3anstue. Llenu m 3amaum | KomnberorepHoe
1 Kypca. TexHuka 6€30macHOCTH. o0opynoBaHue
2. TenioBble siByienus (12 u)
Pa3nooOpasue TemnoBbx siBiaeHUH. | KoMmbroTepHoe
2 TemioBoe paciimpeHue Ten. 00opyi0BaHnE
JlaboparopHas pabota O6opynoBanue st
«VI3MeHeHMSI [UTHHBI Tella TIPU n1abopaTOpHBIX paboT u
3 HarpeBaHuU U OXJIAXKICHUN. YUEHUYECKUX OMBITOB
Tennonepenaua Habmonenue O6opynoBanue s
TETUTOTIPOBOAHOCTH BOJIBI U JIEMOHCTpPAIIHA
4 BO3/IyXa.
JlaboparopHast pabota O6opynoBanue ajst
«3mepenue ynenbHON 1abopaToOpHBIX paboT U
TETTIOEMKOCTH Pa3IMIHBIX VYCHUYCCKUX  OIBITOB
S BEIIECTBY. (Ha 0aze KOMILJIEKTOB
[InaBnenue u oTBEpAEBaHUE. st OI'D
JlaboparopHas pabota «OTiHBKa
6 napauHOBOTO COJIATHKAY
JIaGoparopHas paboTa Ob6opynoBanue ais
«Habnronenue 3a miaBieHreM 71ab0paTOpHBIX paboT U
7 TBIa» YUEHUYECKUX OMBITOB
Pemenue onmummnuaaHbIx 3a1a4 O6opynoBanue st
8 Ha ypaBHEHUE TEIJI0BOro OayaHca JIEMOHCTpAIHHA
Pemenue onmummnuaaHbIx 3a1a4 O6opynoBanue st
9 Ha pacy€T TEIIOBHIX MPOIIECCOB JIeMOHCTpalui
10 JlabopaTopus kpuctaiorpadpuu.
Hcnapenue u KOHJEHCaIHsL. O6opynoBanue as
11 JIEMOHCTpAIUI
CoctaB atMocdepsl, ObopynoBanue s
Ha0II0IcHUE TIepexoaa JIeMOHCTpAIIHiA
HEHACBIIICHHBIX MTapOB B
12 HaChIICHHBIE.
Bnaxnocts Bo3myxa Ha pasHbeix | OOopynoBaHue ams
13 KOHTHHEHTaX JIEMOHCTpaIHi
3. DuiekTpuyeckue siBjeHus (84)
Muxkpomup. Mogenu atoma, O6opynoBanue s
14 CyliecTBOBaBIIME 10 Hayana XIX JIEMOHCTPALII
Hcropust OTKpBITUA U JEHCTBUS Komnsroreproe
15 TaJIbBAHUYCCKOTO DJIEMCHTA 060py}1033HHe
16 Hctopus co3nanus 31eKTpoPopHOi
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MaIIHHBI
OnbiThl BonbTa. Dnexkrpudeckuii Komnerorepnoe

17 TOK B 3JIeKTPOJIUTAX. 000pyI0BaHKE
Pemenue onuMnuaaHbix 3a1a4 Ha ObopynoBanue s

18 3aKOHBI TIOCTOSTHHOTO TOKa JIEMOHCTPAIIHIA
Habumonenue 3aBucuMocTu O6opynoBaHue st
COIMPOTHUBIICHUS TIPOBOJIHUKA OT JEMOHCTpALHii

19 TeMIepaTyphl.
JlaGopaTopHas pabota OO6opynoBanue st
«OrmpeeneHue CTONMOCTH 1abopaToOpHBIX paboT H
M3pPACXOJJOBAHHOM JICKTPOIHEPTUU | YUCHUUYECKUX  OIBITOB
10 MOIIHOCTH MOTPEOUTEIS U TIO (Ha 0aze KOMILIEKTOB

20 CUETYUKY) g OI'D
Pemenue onmuMnuamHeix 3a1a4 ObopynoBanue s

21 Ha TEIIOBOE JICHCTBIE TOKA

JIEMOHCTpAII

4. DjeKTpOMarHuTHbIe siBJeHud (34)

SHCKTPOMaFHI/ITHBIC SIBJICHUS.

O6opynoBaHue s

22 DJIEKTPOU3MEPUTEIILHBIE TPHOOPHI. JIEMOHCTpAaIui
MarnutHas anoMaausg. MarauTHbIC ObopynoBanue s

23 Oypu JIEMOHCTpAaIui
PasnoBugnoctn

24 3JICKTPOJIBUTATEIICH.

5. OnTuyeckue sipjieHus (74)

HMcTounuku cBera: TCIIIIOBBIC,

O6opynoBanue s

25 JIOMUHECIIEHTHBIE JIeMOHCTpaIui
DKcrepuMeHT HaOII0ACHHUE.
MHorokpaTtHoe n300paxeHue
IpeaMeTa B HECKOJIBKHX TUIOCKUX

26 3epKajiax.
MBroToBUTH NMEPUCKOIT U C €TO OOGopynoBaHnue aJis

27 MIOMOIIIBIO TPOBECTH HAOIIOACHUS JIeMOHCTpalui
[IpakTHyeckoe UCIOIb30BaHNE OOGopynoBaHue aJis

28 BOTHYTBIX 3€pKajl JIeMOHCTpanui
3puTenbHbIE WILTIO3UH, Ob6opynoBanue s
MOPO’KAaeMble TIPEIOMIIEHUEM JIeMOHCTpalu

29 ceera. Mupaxu.

30 Pa3BuTHE BOJTOKOHHOM ONTHKU
Hcnonb3oBaHue 3aKOHOB CBETA B

31 TEXHUKE

6. YesioBek u npupoaa (44)

32 ABTOMaTHKA B Halllel )KU3HH . KommnbrotepHoe

33 Panuo u TeneBunenue obopynoBaHue
ANbTepHATUBHBIE HCTOUHUKH

34 SHepruu. Buasl aeKkTpocTaHInM
Hayka ceronns. Hayka u

35 0€30MaCHOCTb JIHOCH.
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Hara Tema Hcnoab3oBaHue pume
Ne IIPOBEICHUS 000pyAOBaHMSA LEHTPA | YaHUE
n/n | Ilnan | ®dakr €CTeCTBCHHOHAYYHOM
¥ TEXHOJIOTHYeCKOMH
HanpaBJIeHHOCTEH
«Touka pocray
1. Beenenue (14)
BBognoe 3ansatue. Llenu m 3amaum | KomnberorepHoe
1 Kypca. TexHuka 6€30nacHOCTH. o0opynoBaHue
2. Kunemaruka (7 4)
CrniocoObl onucanus O6opynoBanue ams
2 MEXaHHYECKOTO JIBIKEHUS JIEMOHCTpAIHi
[IpssmonuHeitHOe paBHOMEPHOE O6opynoBanue ams
JBIKEHUE 110 TuiockocTtu? CmoTps JIEMOHCTpALIHiA
3 13 KaKoi TOYKH HaOII0AaTh
OTHOCHUTENBHOCTD ABHKEHUSI. ObopynoBanue s
4 CrnoxeHue IBUKEHUM. JIEMOHCTpALI
Jlabopamopusie pabomul: O6opynoBanue st
«U3yuenue nBuxkeHUs1 CBOOOJIHO n1abopaTOpHBIX paboT u
najaromiero tena», «Mzydenue YUEHUYECKUX OMBITOB
S JIBUKEHMSI T€JIa 110 OKPY>KHOCTH
Kak u kyna nonerena BUIIHEBas O6opynoBanue ams
koctouka? Pacuer TpaekTopun JeMOHCTpALIHIA
JBUKEHHSI TEJ U IePCOHAKEH
6 pacckas3oB P.Pacmd o MroHxaysene
Hcropuueckas peKOHCTPYKIUS ObopynoBanue s
OmbITOB [ anunes mo OIIPCACIICHUTO I[eMOHCTpaI_II/Iﬁ
7 YCKOPEHHMS g.
Omnpenenenne CKOpOCTH ObopynoBanue s
PaBHOMCEPHOI'O ABUKCHUSA ITPU I[eMOHCTpaHI/Iﬁ
HCIIOJIb30BaHUU TPEHaXepa
8 «OeroBast TOPOKKa.
3. Iunamuxa (84)
Cuna Bonu, cuia yoexxIeHHs WK Ob6opynoBanue s
9 cuiia - pu3nyeckasi BelIMyuHa? JIEMOHCTpali
Jlabopamopnas paboma: Ob6opynoBanue aJs
10 «3mepeHne macchl Tenay 71ab0paTOpHBIX paboT U
JIBr>keHME Tena MoJ AeCTBUEM YUYEHUYECKUX ONBITOB
11 HECKOJBKUX CHJI
JIBM>KEHHME CUCTEMBI CBSA3aHHBIX ObopynoBanue s
12 Teln JIEMOHCTPAIII
Jlabopamopuvie pabomsi: | ObGopymoBaHUE AJIs
«M3y4eHne TpeHns CKOJIbKEHUSD 71ab0paToOpHBIX paboT U
13 YYEHUYECKUX ONBITOB
JluHamMuKa paBHOMepHOTo JBHxkeHus | O6opynoBaHue s
14 110 OKPY>KHOCTH JIEMOHCTpAII
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Hcropust pa3BuTHUs peacTaBIeHUN

ObopynoBanue s

15 o Bcenennoi. Congeunas cucrema. JIEMOHCTpAIUi
OTKpbITUSL HA KOHYUKE Tepa. O6opynoBanue s
[TepBbie HCKYCCTBEHHBIE CITYTHUKU JIEMOHCTpALII
16 3emutu.
4. Umnyanc. 3aKoH coxpaHeHust uMimyJibca (34)
17 Kak BbI sIXTy Ha30BeTE. .. Komnerorepnoe
18 PeaktrBHOE NBH>KEHHUE B IPUPOJIE. o0opyioBanue
Paccnenopanme ATII ¢ momoribio Komnerorepnoe
19 3aKOHA COXPAHEHUs UMITYJIbCa obopyoBaHue
5. CraTuka (24)
Jlabopamopnas paboma: O6opynoBanue st
«Omnpenenenre HEHTPOB Macc J1a00paTOPHBIX PaboOT U
20 pa3IUYHBIX TN (TpU CrIocoOa)» YYEHUYECKUX ONBITOB
[IpumeHeHne npocTeix MexaHu3MoB | KoMmberoTrepHoe
B CTPOUTEINIBCTBE: OT 3EMJISTHKH JI0 obopynoBaHue
21 Hebockpeda
6. Mexannveckue Kojie0aHusi M1 BOJIHBI (34)
22 Bupl MasTHUKOB ¥ UX KOJeOaHUN O6opynoBanue J1s
23 YTo mepeHoCHT BOJTHA? JIEMOHCTpauH
KomnebaTenpHbIe CUCTEMBI B IPUPOJIC
24 1 TEXHHUKE
7. DJIEKTPOMATHUTHBIE KOJIeOAaHUS U BOJIHBI (24)
DKCcriepuMeHTalbHas IPOBEpKa Kommnbrorepuoe
25 CBOMCTB OM BOJIH. o0opynoBaHue
UccnenoBanue anekrpomMarautHoro | KommnberorepHoe
26 n3nydenuss CBU-neun 000py10BaHuE
8. OnTuka (44)
. U3roroBnenue moaenu Kommnbsroreproe
27 Kasei[o0CcKoma. 060py0BaHKE
DKcriepuMeHTalbHas IPOBepKa ObopynoBanue s
28 3aKOHA OTPAXKEHUs CBETA. J€EMOHCTPALINI
Jlabopamopnas paboma: O6opynoBanue ajst
«M3MepeHune nokasarens 1abopaToOpHBIX paboT U
29 TIPEJIOMJIICHHUS BOJIBI» YYEHHYECKUX OIBITOB
Kak otnuuaroTcs okazarenu O6opynoBanue s
30 MIPEJIOMJIICHHUS IBETHOTO CTEKJIA JIEMOHCTPAITHI
9. ®u3uka aToMa M AaTOMHOT0 siapa (44)
[Tornomenue u UCyckaHue cBETa KommnbsrorepHoe
31 atomaMu. OnTuyeckue CIICKTPHI. 060pyI[OBaHI/Ie
N3mepenne KIIg COJIHEYHOM
32 Oarapen KommnbsrorepHoe
Biusane PaaArOaKTUBHBIX 060pyI[OBaHI/IC
33 W3JIY4eHUI Ha )KMBbIE OPraHU3Mbl
2 CrocoOsI 3amuThl OT

PaarOaKTUBHBIX I/I3J'Iy"IeHI/II71
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JIner KOppeKTHPOBKH padoueil mporpaMmsl

Jara Jara Conepxxanue O6ocHOBaHHE PexBu3uTHI [Moanuce
ypoKa | IPOBEACHUS | KOPPEKTUPOBKHU MIPOBEICHUS JIOKyMEHTa 3aMeCTUTENs
1o o (akry (Tema ypoxa) KOPPEKTUPOBKH ( mata u Ne JUPEKTOPA
TJIaHy MpUKa3a) no YBP
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