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HOACHUTEJIBHASA 3AITMCKA

Ilnannpyembie pe3y/ibTaThl OCBOEHHSI MIPOrpaMMbl BHEYPOYHOM 1eATEJIbHOCTH «JKCIepuMeHTaApuil mo ¢pusnke» (¢
HCNoJIb30BaHueM oGopynoBanus «Touka pocra») B 11 Kiacce.

Peanuzanus IIporpaMmabI CHOCO6CTBy€T JOCTHKECHHIO CICAYIOIMINX Pe3y/IbTAaTOB:

JInu"HocTHBIE:

B chepe TMUYHOCTHBIX YHUBEPCATBHBIX YU€OHBIX NEHCTBUN yUAITHXCS:

* yueOHO-TI03HABATENIbHBIN HHTEPEC K HOBOMY YUeOHOMY MaTepHally u Clioco0am pelieHnsi HOBOM 3a7auu;

* OpUEHTAIMsl Ha MOHUMAaHHE NMPUYMH yclieXa BO BHEYYEOHOH NEATENbHOCTH, B TOM YHCJIE Ha CaMOAHAJIU3 U CaMOKOHTPOJIb
pe3yJibTara, Ha aHAJIU3 COOTBETCTBUS PE3YyJIbTAaTOB TPEOOBAHUSAM KOHKPETHOM 3a/1a4u;

* CIIOCOOHOCTB K CAMOOLIEHKE Ha OCHOBE KPUTEPHUEB YCIIEIIHOCTH BHEYUEOHOM 1EATENbHOCTH;

Obyuarowuiicst nOIYYUM 803MOICHOCHb OISl POPMUPOBAHUSL:

* BHYTPEHHEW MO3MLHMM LIKOJIbHUKA HAa YPOBHE MOJIOKUTEJILHOIO OTHOUIEHUS K IIKOJIC, TOHUMAaHUS HEOOXOIUMOCTH Y4YEHUS,
BBIPQ)KEHHOT'O B IPe00JIalaHny yueOHO-TT03HABATEIbHBIX MOTHBOB,

* BBIPAKEHHOW YCTOMUMBOM y4eOHO-TI03HABATEIbHON MOTUBAIIUU YUCHHUS,

* YCTOWYMBOr0 y4eOHO-TI03HAaBATEIBbHOIO0 HHTEPECA K HOBBIM OOIMM CIIOCOOAM pellieHus 3ajay.

MeranpeaMerHbie:

B cdepe peryasiTHBHBIX YHUBEPCATBHBIX YIECOHBIX JCHCTBUM ydaluXcs:

¢ IINTaHUPOBATh CBOHU ,Z[CﬁCTBI/IiI B COOTBETCTBUH C MOCTaBJIICHHOM 3azxaqel71 H YyCIOBHAMHU €C pCajin3allkk, B TOM YHCIIC BO
BHYTPCHHCM IIJIAHC,

* YUUTHIBATh YCTAHOBIJICHHBIE MTPABUJIA B INIAHUPOBAHUU U KOHTPOJIE CIIOCO0A PEILICHHUS;
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* OCYLIECTBJISATh UTOTOBBII M MOIIArOBbIA KOHTPOJIb IO PE3YJIbTATY;
* OLEHUBATh MPAaBUJIBHOCTh BBINOJHEHUS JCHCTBUS HAa YPOBHE aJ€KBATHOM PpETPOCIIEKTUBHOM OLIEHKH COOTBETCTBUS
pE3yIbTATOB TPEOOBAHUSIM JaHHOM 3a/1auu U 3aJa4HOM 00J1acTH;
* QJICKBATHO BOCIIPMHUMATB MPEIOKEHNS U OLICHKY YUYHUTENIEH, TOBAPUILEH, POIUTENIEH HIPYTHUX JIOJIEH;
* pa3nuyaTh Coco0 U pe3ynibTaT ACHCTBHUS.
Obyuarowuiicst noyyum 603MOACHOCMb HAYUUMCA!
* B COTPYJIHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE YUeOHBIC 3a/1a4H;
* IPOSABIIATH NO3HABATENbHYIO HHUIIMATUBY B y4€OHOM COTPYAHUYECTBE;
* CaMOCTOSTENIbHO aJIeKBaTHO OILICHHBATh MPAaBWJILHOCTh BBIMOJIHEHHS JIEUCTBUSI MU BHOCUTH HEOOXOJUMBIE KOPPEKTUBHI B
VCIIOJIHEHUE KaK IO X0y €r0 peaJin3alku, TaK U B KOHIE ACHCTBUS.
B cthepe mo3zHaBaTeIbHBIX YHUBEPCATbHBIX YI€OHBIX AEUCTBUN yUAIIUXCA:
* OCYILLECTBJISITh NOUCK HEOOXOAMMOM HH(OpMaluu ISl BBINOJHEHUS BHEYYEOHBIX 3a/laHUi C HCHOJb30BAaHHEM Y4eOHOM
JUTEPATypbl U B OTKPHITOM HH(GOPMAIIMOHHOM MPOCTPAHCTBE, SHUMKIIONEANMA, CIPAaBOYHUKOB (BKIIIOUAs DSJIEKTPOHHBIE,
(G pPOBBIE), KOHTPOJIUPYEMOM IPOCTPAHCTBE
HNurepHera;
* OCYILECTBJIATh 3amuch ((PUKCaIio) BEIOOPOUHON HHpOpMaAIUU 00 OKpyXKarolleM MHUpe U O cebe camoM, B TOM YHUCIE C
nomo1bo nHCTpymeHToB UKT;
* CTPOUTH COOOIIIEHNS, MPOCKTHI B YCTHOM U MUCHbMEHHOU (opMme;
* POBOJIUTH CPAaBHEHHUE U KIACCU(UKAIIUIO MO 3aJaHHBIM KPUTEPUSIM;
* YCTaHABJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U B U3y4a€MOM KpYTe SIBJICHU;
* CTPOUTDH PACCYXKIEHUS B POpMeE CBSA3HM MPOCTHIX CYKIEHUN 00 00BEKTE, €ro CTPOSHUH, CBOMCTBAX U CBA3SX;
Obyuarowuiics noyyum 603MOACHOCHb HAYUUMBCA!
* OCYILECTBIISATH PACIIMPEHHBIA TOUCK MHPOPMALINU C UCTIOIB30BAHUEM pecypcoB Onbmmotek u cetu MurepHer;
* 3aMMCHIBaTh, PUKCUPOBATH MHPOPMALIMIO 00 OKPYKAIOLIUX ABJIECHUAX ¢ oMoulbio nHCTpyMeHToB UKT;
* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOILIEHUS B YCTHOM M MUCbMEHHOU (POpMeE;
* OCYILIECTBIISATH BBIOOP Hanbosee 3PPEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1ay B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;
* CTPOUTH JIOTHYECKOE PACCYXkICHHE, BKIIOYAKOLIEE YCTAHOBIEHNE TPUYMHHO-CIIEICTBEHHBIXCBSI3EH;
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* MOryT BBIUTH Ha TEOPETUYECKHN YpPOBEHb PEIICHUs 3a7ad: PEIICHUE IO OMNPEICICHHOMY IUIaHY, BIaJEHHE OCHOBHBIMHU
IIpYEMaMU PELICHUs, OCO3HAHUS AECSATEIBHOCTH MO PELICHUIO 331a4H.

B cdepe kOMMYHHMKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX ACHUCTBUM ydalUXCS:
* QIEKBaTHO MHCMOJb30BAaTh KOMMYHHMKAaTHUBHbBIEC, WPEXKIE BCEro - pEYeBbIe, CPEACTBA JMJI PELIEHUS Pa3IudHBIX
KOMMYHUKATHUBHBIX 3a/1a4, CTPOUTH MOHOJIOIMUECKOE COOOIIEHHUE, BIAJAECTh AUATOrHUYecKor (HOpMOil KOMMYHUKALIUU, UCTIOIb3YS,
B TOM umnciie cpeactBa u uHCTpyMeHThl MKT 1 nucTaHinOHHOrO OOIIeHMS;
* JIONyCKaTh BO3MOYKHOCTb CYILECTBOBaHHUS Y JIOACH pa3IMYHBIX TOYEK 3pEHUsA, B TOM YHUCIIE HECOBIAJAIOIIUX C €ro
COOCTBEHHOMH, 1 OpUEHTUPOBATHCS Ha MO3UIIMIO MapTHEPa B OOIIEHUH U B3aUMOJICHCTBUY;
* YUUTHIBATH Pa3HbIC MHEHHUS U CTPEMUTHCS K KOOPIAWHALMK PA3JINYHbIX ITO3ULUN B COTPYIHUYECTBE;
* popmynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIIHIO;
* JIOrOBapUBaTbCAd M MPUXOJUTH K OOIIEMY PEHICHUI0 B COBMECTHOM IEATENbHOCTH, B TOM YHCIIEB CHTYallUH CTOJIKHOBEHUS
UHTEPECOB;

Obyuarowuiicst noaY4Um 603MONCHOCb HAYUUMbCA:
* YYUTHIBATh U KOOPIAWHUPOBATH B COTPYTHUYECTBE OTIMYHBIE OT COOCTBEHHOM MO3UILIUU APYTUX JIFOJIEH;
* YUUTBIBATh pa3Hble MHEHUS U UHTEPECHl 1 OOOCHOBBIBATH COOCTBEHHYIO MO3UIINIO;
* IOHUMATh OTHOCUTEJIbHOCTh MHEHUI U TTOJIXOJI0B K PEIICHUIO IPOOJIEMBI;
* apryMEHTUPOBATH CBOIO MO3MUIIMIO U KOOPAMHUPOBATH €€ C MO3UIMAMU MMapTHEPOB B COTPYIHUUECTBE MPU BHIPAOOTKE OOIIEro
pELIECHHS] B COBMECTHOW J€ATENbHOCTH;
* 33/1aBaTh BOMPOCHI, HEOOXOAUMBIE JIJIsl OPraHU3alMu COOCTBEHHON JEATENbHOCTU U COTPYIHUYECTBA C TAPTHEPOM;
* OCYIIIECTBJISATh B3AUMHBIN KOHTPOJIb M OKa3bIBaTh B COTPYIAHUYECTBE HEOOXOUMYIO B3aMMOIIOMOIIIb.

IIpeamerHbIe:

- OPUEHTUPOBATHCS B SIBJICHUAX U 00BEKTAX OKPY)KAIOILIEr0 MUPA, 3HATh IPaHULbI UX IPUMEHUMOCTH;

- IOHUMATh ONPEJEICHNs PU3NYECKUX BEJIMYUH U TOMHUTH OIpEAeIsomue popmyIsl;

- IOHUMATh KaKUM (PU3NYECKUM MPUHIUIIAM U 3aKOHAM MOAYHUHSIOTCS T€ WU UHBIE OOBEKTHI U SBJICHUS PUPOIBI;
- 3HaHUE MOJIENN MOKMCKa pEeUIeHUH ISl 3a/1a4 10 (PU3HKE;
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- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATUKH.

- IpUMEYaTh MOJIENHU SBJICHUI U 0OBEKTOB OKPYKAIOILIEr0 MUPA;

- AaHAJIM3UPOBATh YCIOBUE 3a/1a4H;

- nepehopMyaUPOBATh U MOJEIUPOBATh, 3aMEHATh UCXOAHYIO 3a]1a4y APYTou;

- COCTaBJIATH IIJIaH PELICHMUS;

- BBIJIBUI'aTh U IPOBEPATH NIPEAJIaracMble JJIsl PEIICHUS TUIIOTE3bL;

- BJIAIETh OCHOBHBIMU YMCTBEHHBIMH OIEPALMSIMHU, COCTABIAIOIIMMHU MOUCK PEIICHUSA 3aJa4u.

Coaep:xaHue nporpaMMbl BHEYPOYHOMH J1esITeIbHOCTH

BBenenue. Beognoe 3ansartue. Llenu u 3anaun kypca. Texauka 6e30macHOCTH.
Posib 3xcniepuMeHTAa B JKU3HHU YeJI0BeKA.

Teopusi: V3y4uTh OCHOBBI TEOpPHM MOrpemHocTeid. IlorpemHocTd NpsAMbIX M KOCBEHHBIX HW3MEPEHUW, MaKCUMallbHas
HOTPELIHOCTh KOCBEHHBIX HW3MEpPEHUH, y4yeT IOrpeuIHoCTe H3MepeHudl mnpu noctpoeHun rpagukos. IIpencraBneHue
pE3yJIbTaTOB U3MEPEHUI B popme TabiuIl U rpaduKos.

Ilpaxkmuxa: OCHOBBI TEOpHUH MOTPEUTHOCTEH MPUMEHSATH TPU BBIMOJHEHUU JKCIEPUMEHTAIBHBIX 33/1a4, MPAKTUYECKUX
pabor.(c ucmoib30BaHueM o0opynoBanus « Touka pocray)

Xapaxmepucmuka 0CHOBHBIX 8UO0G 0esIMENbHOCU
[IpuBonUTh MpUMepbl OOBEKTOB M3ydeHUs (PU3MKHU ((Ppu3nyueckue SBICHUS, (PU3NYECKOe Tello, BEIIEeCTBO, (PU3MUECKOE MOJe).
HaOmronaTth u aHanm3upoBaTh puznyeckue spieHus ((UKCUpoBaTh U3MEHEHHSI CBOMCTB OOBEKTOB, CPABHUBATh UX U 0000IIATH).
[T03HAaKOMUTBCS € IKCIIEPUMEHTAILHBIM METO/IOM HCClieIoBaHus pupoibl. COopka nmpubOopoB U KOHCTpYKIMM. Mcnonb3oBanue
U3MEpUTENbHBIX TPUOOPOB. BrinoaHeHne 1a00paTOpHBIX U MPAKTUYECKUX paboT. /lnarHocTuka v yCTpaHeHHE HEUCTIPAaBHOCTEN
npubopoB. BricTpanBaHue TMIOTE3 HA OCHOBAaHU U UMEIOIINXCS JaHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE U HEpaBHOMEpHOE ABMXKeHUeE. ['paduueckoe npeacraBieHue ABMKeHUs. Perienue rpaduyueckux 3aad,
pacuer MyTH W CPEIHEW CKOPOCTH HEpaBHOMEpHOro ABwkeHud. [loHsThe nmHepuuu U uHepTHOCTH. LleHTpoOexHas cuia.
[TpumeHeHne naHHBIX (PU3NMUECKUX TOHATUHN B XKU3HEACITENbHOCTH YenoBeka. Cuiia ynpyroctu, Cuiia TpeHus.
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Ilpaxmuxa: VccnenoBanue 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BO3HUKAIOUIEH B MPYXHUHE, OT CTENEHU AePopManuu MPYKUHBI.

OmnpenencHue KodpPUIMEHTa TPSHUS Ha TpUOOMeTpe. (¢ ncnojib3o0BaHueM o6opynoBanus «Touka poctay)
HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS OT CHJIBI HOPMaJIbHOTO AABJICHHUS.

Xapakmepucmuxa 0CHOBHBIX 8UO08 OesIMENbHOCTU.!
Anamm3 Ttabmui, rpadukoB, cxeM. Ilowck oObBsICHeHUs HaOMIOMaeMbIM COOBITHSIM. OmpeneleHne CBOMCTB MHPHOOPOB IO
yeprexaMm MU MoAesisiM. AHalnu3 BO3ZHUKAIOMIMX MPOOJEeMHBIX cuTyaruil. M300paxkarh cucTeMy KOOpAWHAT, BBIOMPATH TEJO
OTCU€Ta M CBA3BIBATH €0 C CUCTEMOM KOOpAuHAT. lcronb30BaTh CUCTEMY KOOPAMHAT Uil M3Y4YEHHs] IPSIMOJIMHEHHOIO
neuxenust Tena. Coopka npubopoB U KOHCTpyKUUi. Vicnonb30BaHre U3MEPUTENbHBIX TPHOOPOB. BrlnomHeHne 1abopaTopHbIX U
NPaKTUYECKUX Pa0OT (€ HCmob30BaHueM oOopyaoBaHusi «Touka pocra»). J[MarHOCTHKAa M YCTpaHCHHE HEUCIPABHOCTEH
npubopoB. BricTpanBaHue TMIOTe3 HAa OCHOBAaHWU HMEIOIIMXCS NaHHBIX. KoHCTpynpoBanue u monennpoBaHue. Brimonnenue
3aJlaHiil TI0 YCOBEPILEHCTBOBAHUIO MPUOOpPOB. Pa3paboTka HOBBIX BapuUaHTOB OMBITOB. Pa3paboTka M HpoOBEpKa METOIUKHU
HKCIEPUMEHTANbHON paboThl. PaboTa B MamnbIx rpymnmnax. AHAIU3UPYIOT, BEIOUPAIOT U OOOCHOBBIBAIOT CBOE pEIICHUE, IEHCTBUS.
[IpencraBiieHre pe3yabTaTOB MAapPHOM, IPYNIOBOM AESITENBHOCTU. YYacTUE B AUAJIONe B COOTBETCTBHM C MPABUJIAMU PEYEBOTO
IIOBE/ICHMUS.

I'mapocraTruka.

Teopus: 3akon Apxumena, 3akoH llackains, rugpocTaTuueckoe JaBlieHHUE, COOOIIAONIUECS COCY/bl, THIAPABINYECKUE
MaII1HBbI.

Ilpakmuxka, 3a0auu. BBITATKMWBAIONIAS CWJIA B PA3IMYHBIX CHCTEMax; MpHOOpPhI B 3a1adax(CoOOILIAIOUINECS COCYIbI,
TUIPABIMYECKUE MAIIMHBI, phIYar, OJOKH).

OKCNEepUMEHTAIIbHBIE 3aJaHUs:
1 )uzmepenue cuiibl Apxumena,
2)u3MepeHrue MOMEHTA CHJIBL, JEMCTBYIOIIETO HA pblyar,
3)usmepeHre pabOThl CHIIBI YIOPYroCTH MPH MOIBEME Tpy3a C IMOMOIIBI0 TOJBMKHOTO WM HEMOJABMXKHOrO OJoka.(c
HCMoIb30BaHueM 00opynoBanus «Touka pocTay)

Xapaxkmepucmuxa 0CHOBHBIX 8UO08 OesIMENbHOCIU.
AHamu3 Tabmuu, rpaduxoB, cxeM. I[louck oObsacHeHHs HaOmomaeMbiM coObITUsIM. COOpka NPUOOPOB M KOHCTPYKLHUM.
Hcnonb3oBanue U3MepUTEIbHBIX MPUOOPOB. BulnomHeHNe 1abopaTOPHBIX U MPAaKTUYECKUX paboT. JlnarHocTuka u ycTpaHEeHHE
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HeucrpaBHoCTel npubopoB. BricTpanBaHue runoTe3 Ha OCHOBAaHUM UMEIOIIMXCS TaHHbIX. KOHCTpyrnpoBaHue U MOZJEINPOBAHUE.
Pabora B ManbIX rpymnmnax. AHaIM3UPYIOT, BHIOMPAIOT U 0OOCHOBBIBAIOT CBOE pelieHue, aAeictBus. [Ipencrasienue pe3ynbTaToB
MapHOM, rpynmoBoil nesaTenbHOCTH. [lonroToBka cooOmEeHU U JOKIaA0B. YUacTHe B JUAJIOTE B COOTBETCTBUM C IMpPaBUIAMHU
PEYEBOrO MOBEICHHUS.

CrarTuka.

Teopus: bnok. Periuar. PaBHOBecue TBepAbIX Ten. YcinoBus paBHoBecus. MomeHT cuiibl. IIpaBuio mMomeHToB. LleHTp
TsoxecTu. VcenenoBanne pa3aMyHbIX MeXaHUYecKux cucteM. KoMOMHMpPOBAaHHbIE 3a/1a4H, UCTIONb3Ys YCIOBHS PABHOBECHSI.

Ipaxmuxa: V3roroBneHune paboTaroIeil CUCTEMBbI OJIOKOB.

Xapaxmepucmuka oCHOBHBIX 8UO008 0esAMENbHOCU
Anamu3 Tabmuin, rpagukoB, cxeM. [lowck oOBsicHeHHs HabOM0maeMbiM COOBITUSAM. OlpenereHue CBOWCTB MNPUOOPOB IO
yepTekaM M MOJAETSIM. AHanW3 BO3HHUKAIOUIMX MPOOJEMHBIX cHUTyaruil. HaOmonmaTe neiicTBHE NPOCTBIX MEXaHHU3MOB.
[To3HakoMHUTbCA € (U3NYECKOW MOJEIbI0 «a0COMIOTHO TBEPAOE Tenoy». Pemarh 3amauu Ha NPUMEHEHHUE YCIOBUA(IIPABHIIA)
paBHOBecHs ppryara. [lpuMeHsTh yciioBue (IpaBuiio) paBHOBECUS pbluara Jisl OObSICHEHUS IEUCTBUS pa3IMYHBIX HHCTPYMEHTOB,
UCIOJb3yEMBbIX B TexHUKE U B ObiTy. COOpka npuOOpoB M KOHCTpyKUui. Mcmonb3oBaHue H3MEpPUTEIbHBIX HPHOOPOB.
Brimonnenne 1a00paTOpHbIX U MpakTUYECKUX padoT. J{uarHoctuka u
yCTpaHEHUE HEHCHpaBHOCTEW NMpuOOpoB. BricTpanBaHue TUIoOTe3 HA OCHOBAHMM UMEIOIIMXCS JaHHbIX. KoHcTpynpoBaHue u
MoJleMpoBaHKe. BpIMonHeHne 3aJaHuii 1O YCOBEPLICHCTBOBaHMIO MPHOOpOB. Pa3paboTka HOBBIX BapHaHTOB OIBITOB.
Pa3paboTka 1 mpoBepka METOIUKH SKCIIEPUMEHTAILHOM paOOTHI.
Pabota B manbIx rpynnax. AHaJIU3UPYIOT, BHIOUPAIOT U OOOCHOBBIBAIOT CBOE pellieHue, aerctBud. [Ipencrabiennue pe3yabTaToB
napHOi, rpynmoBoi aearenbHocTU. [logroroBka coobmeHuit u goknagoB. OCYIIECTBISIIOT CaMOOLEHKY, B3aUMO OLEHKY
JEATENbHOCTU. Y YaCTHE B AUAJIOTE B COOTBETCTBUH C IIPABUJIAMM PEYEBOT0O IIOBEACHMUS.

TenJioBble sIBJIEHUS.
TennoBoe pacmupenue tei. [Iponeccel maBiaeHus: U OTBEPACBAHUS, UCTIAPEHUS U
KoHJieHcanuu. Teronepenaya. Bia)kHOCTh BO3yXa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu:
1. HaGmrogenue TastHust Jibj1a B BOJIE.
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2. CKOpOCTH UCIIAPEHHUSI PA3IUYHBIX KUIKOCTEM.
3. TenyioBble ABUraTEIN OYIYILETO.
Jlabopamopuvie pabomoi(c HCMOJIb30BaHHEeM 00opynoBaHus «Touka pocray):
1. I3MeHeHus JUIMHBI TeNa MPU HarpeBaHUU U OXJIAKICHUU.
2.01nuBKa apaHOBOT'O COJIIATHKA.
3. HaGmonenue 3a ruiaBJieHUEM JIbJa
4. OT yero 3aBUCUT CKOPOCTh UCIIAPEHMS )KUIKOCTH?
5. HabntoneHue TermionpoBOAHOCTH BOJBI U BO3AYyXa.
Xapakmepucmuxka 0CHOBHbIX 8UO08 0esMeNbHOCIU!
CamocrtosTensHO  (OPMYJIHPYIOT TO3HABATENbHYIO 3aJady. YMEIT C TOMOIIBI0 BOIMPOCOB JOOBIBATH HEJOCTAIOUIYIO
uHpopmaruio. Vcrnonbp3oBanne U3MEpUTENbHBIX MPUOOPOB. BImomHeHNe 1abopaTOPHBIX U MPAKTHUECKUX padoT. /narnoctuka
U yCTpaHEHHE HeUcIpaBHOCTEH MpuOOpoB. BricTpanBaHMe TWIIOTE3 HA OCHOBAaHWMHU HMMEIOIIUXCS AaHHbIX. KoHcTpynpoBaHue U
MOJIeIMpOBaHue. BrpIMoiaHEHWE 3aJaHHil MO YCOBEPILIEHCTBOBaHUIO NpHOOPOB. Pa3paboTka HOBBIX BAapUAaHTOB OIBITOB.
Pa3zpaboTka ¥ mpoBepka METOAMKH SKCIEPUMEHTaIbHOM paboThl. PaboTa B ManbIX rpynmnax. AHaJIU3UPYIOT, BBIOUpAIOT U
00OCHOBBIBAIOT CBOE pelieHue, nercreus. [IpencraBienne pe3ynbTaToB NapHOM, TPYIIIOBON AESITEILHOCTH. Y YacTUE B JUAJIOTE
B COOTBETCTBHHM C IIPABUIIAMH PEYEBOTIO MOBEAECHUS.
JIeKTpUYeCKHE SIBJICHHS.
Muxkpomup. Mogenu aroma, cyniecrBoBaBmine 10 Hayana XIX. HMcropus OTKpBITUS M JEUCTBUS TAIIBBAHUYECKOTO DJIEMEHTA.
Uctopus coznanus snexktpodopHoi MamHbl. OnbiT BonbTa. DeKTpUYECKUidl TOK B 3JIEKTPOIUTAX.
Hemoncmpayuu:(c ucnosib3oBaHueM ooopyaoBanus «Touka pocray)
1. Monenu aToMOB.
2. 'anpBaHUYECKUE DIIEMEHTBHI.
3. DnexkTpodOpHON MAIIUHBI.
4. OnbiTel BonbTa u ['anbBanu.
Jlabopamopuvie pabomur: 1. Co3gaHue TalbBAHUYECKUX 3JIEMEHTOB U3 MOJPYYHBIX CPEACTB. 2.DJEKTPUUYECKUNA TOK B
KUJKOCTSIX CO3/TaHMS «30JI0TOr0 KIIFOYUKAY .
Xapaxmepucmuka OCHOBHBIX BUJIOB JI€ATEIILHOCTH:



TOUKA \\’pocm

VYrpaBnsitoT cBOEH MO3HABATEJIbHOW U YYEOHOUM AESTENbHOCTHIO MOCPEICTBOM IOCTAHOBKU IIEJ€H, MJIaHUPOBAHUS, KOHTPOJI,
KOPPEKIIMH CBOUX JICUCTBUHN U OIEHKH YCHEIIHOCTH YCBOeHUsl. CpaBHUBAIOT CIIOCOO U pe3yiIbTaT CBOUX JACHCTBUN ¢ 00pa3IoM -
JIUCTOM compoBOXxaeHUsI. OOHApYKUBAIOT OTKJIOHEHUs. OOAyMBIBAIOT MPUUUHBI OTKJIOHEHUH. OCYIIECTBIISIIOT CAMOKOHTPOJIb U
B3aUMOKOHTPOJIb. M cronb30BaHUE WM3MEPUTENBbHBIX MPUOOpOB. BhIMoONHEHUWE Ta00paTOPHBIX M MPAKTHYECKUX padorT.
JluarHocTMKa W yCTpaHEHHWE HEUCIPABHOCTEW mMpuOOpoB. BwicTpamBaHue THMNOTE3 HAa OCHOBAaHWU HWMEIOIIMXCS JaHHBIX.
KoncTpynpoBaHnue u MOJIeIMPOBAHUE.
DJIEKTPOMATHUTHbIE SIBJICHUSI.

MarauTtHoe Tosie B BemecTBe. MarauTHas aHomanusi. MarauTtable Oypu. Pa3HOBUIIHOCTH 3IEKTPOU3MEPUTEIBHBIX TPUOOPOB.
Pa3HOBHUIHOCTH 3JIEKTPOABUTATEICH.

HHemoncmpayuu(c ucrnoab3oBanneM odoopynoBanus «Touka pocray):

1. HarnsgHOCTh MOBEAEHHUS BEIIECTB B MATHUTHOM I10JIE.

2. IlpesenTanuu 0 MarHUTHOM I10J1€ 3€MJIM M O MAarHUTHBIX OYpsIX.

3. JleMoHCTpanus pa3HOBUIHOCTEN 3JIEKTPOU3MEPUTENBHBIX TPHOOPOB.

4. HarnaiHOCTh pa3HOBUIHOCTEN AJIEKTPOABUTATENEH.

Jlabopamopnvie pabomeoi:

1. UccnenoBanue pa3inuHbIX DJIEKTPOU3MEPUTEIBLHBIX TPUOOPOB.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0esIMENbHOCTNU.
VYrpaBisitoT cBOeH MO3HABATEIHLHON M Y4eOHOW JEATENBHOCTHIO MOCPEACTBOM TOCTAHOBKH II€JIeH, TIAHWPOBAHUS, KOHTPOJIS,
KOPPEKIIUU CBOUX JEHCTBUHN U OLICHKU YCHEITHOCTH yCBOCHUs. CpaBHUBAIOT CIIOCO0O M pe3ysbTaT CBOMX JCHCTBHI ¢ 00pa3lioM -
JUCTOM compoBOkaeHMs. OOHapyXHUBaIOT OTKIOHEeHHs. OOIyMBIBAIOT TPUYUHBI OTKIOHEHUN. OCYIECTBISIOT CAMOKOHTPOIIb U
B3aUMOKOHTPOJIb.

Onru4yeckue siBJICHUS.

HcTouHuKM CBeTa: TEIJIOBbIE, JIIOMUHECIICHTHBIE, HCKYCCTBEHHBbIC. I3roTroBlieHHE KaMmepbl -00CKypa W HCCIIEIOBAaHHE
M300paKeHUsl C MOMOIIbI0 Mojenu. MHOrokpatHoe u300pakeHue MpeaMeTa B HECKOJIBKUX IUIOCKHX 3epkanax. M3roroBuTh
MIEPUCKOIT U C €ro MOMOIILI0 MpOoBeCTH HaOmoAeHus. [IpakTHueckoe UCOIBL30BAHUE BOTHYTHIX 3€pKajl. 3pUTEIbHbIC WILTIO3UU,
MTOPOKIAEMBIE MIPEJIOMIICHUEM CBeTa. Mupaxu. Pa3BuTre BOJIOKOHHOW ONTHKH. VICIIONBb30BaHNUE 3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ncnojibzoBanueM odopynoBanusi «Touka pocTay)
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. PaznmuyHble UICTOUHUKY CBETA.
. I300paxenue mpeaMera B HECKOJIBKUX IUIOCKUX 3epKajiax.
. I300paxeHue B BOrHYTHIX 3epKaiax.
. Ucnionp30BaHME BOJJOKOHHOM ONTHKH.
. YerpoicTBO hoToanmapaToB, KHHOIMPOSKTOPOB, KAJICHTIOCKOIIOB.
Jlabopamopuvie pabomui:
. M3roToBrieHne Kkamepsl - 00CKypa 1 HCCeI0BaHUE H300PaKEHUS C TIOMOIIBI0 MOIETIH.
. [IpakTyeckoe NPUMEHEHHE MIIOCKUX 3EpKal.
. [IpakTHuecKoe UCIIOIb30BAHUE BOTHYTHIX 3€pKal.
. I3rotroBnenune nepruckona U HabJIIOIEHUS C TOMOIIBIO MOJIEIH.
Xapaxkmepucmuxa 0CHOBHBIX 8UO08 OesIMENbHOCIU.

VYrpaBistoT cBoel MO3HABATEIbHOM M Y4eOHOM JESTENbHOCTHIO MOCPEACTBOM IMOCTAHOBKH II€JIeH, MIIAHUPOBAHUS, KOHTPOJIS,
KOPPEKIIUU CBOUX JEHCTBUM U OIIEHKH YCIECIIHOCTH YCBOEHUS. BBIACISIOT U GOpMYIHMPYIOT TO3HABATEILHYIO 11€J1b. BhienstoT
KOJIMYECTBEHHbBIC XapaKTEPUCTHUKU OOBEKTOB, 3aJlaHHbIC CloBaMu. [[pMHMMAIOT MO3HABATENBHYIO 1I€JIb U COXPAHSIOT €€ MpH
BBITIOJIHEHU U
yueOHBIX AeiicTBUi. OCco3HAIOT CBOU JAeHCTBUA. IMEIOT HABBIKM KOHCTPYKTUBHOTO OOILIEHHS B MaJIbIX TPYIIIaXx.

Yes10BeKk ¥ IpUPOIA
ABTOMaTvKa B Hamiei >ku3Hu. [IpuMepbl MCTONB30BaHUSI aBTOMATUYECKUX YCTPOMCTB B HAyKe, HAa MPOU3BOJICTBE U B OBITY.
CpenctBa cBsizu. Pamuo u TeneBujeHue. ANbTepHATHBHBIC MCTOUHUKHM JHepruu. Buubl snexktpoctaHiuii. HeobxoammocThb
HSKOHOMHH MPUPOIHBIX PECYPCOB U MCIOJIB30BAHMS, HOBBIX SKOJOTUYHBIX M O€30MacCHBIX TeXHOJorui. Hayka m 6e30macHOCTh
JIOIeH.

Lemoncmpayuu: doromarepuansl U CIANIBI 10 TEME.

Jlabopamopuvie pabomei: I3ydeHne NeUCTBUI CPEACTB CBS3H, PAJIAO U TEJICBUICHU.

Xapakmepucmuxa 0CHOBHbIX 8UO08 QesIMENbHOCIU!
CamocTosATeNnbHO (QPOPMYIUPYIOT MO3HABATEIbHYIO 3aJady. YMEKT (WM pa3BUBAIOT)CIIOCOOHOCTh C MOMOIIBIO BOMPOCOB
J00BIBATh HEJOCTAIOITYIO HHPOPMAITHUIO.

D AW~

AW N =
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Kunemaruka
Cnioco0OsI onucanus MexaHudeckoro ABrkeHus. Cucrema orcueta. [IpsMonuHeitHoe npmxenue. [IpsaMonuHeliHoe paBHOMEPHOE
JBWKEHHE M0 IUIOCKOCTU. [lepemenieHne W CKOPOCTh MPU PABHOMEPHOM TMPSMOJMHEMHOM JBHXKEHUM IO TUIOCKOCTH.
OtHOCuTENbHOCTh ABWKEHUA. CloxkeHue nBwkeHud. [IpuHOMI HE3aBUCHMOCTH NBWXEHUW. KpHBOIMHENWHOE IBHKEHHE.
JIBr>keHune Tena, OpOIIEHHOTO MO/ YIIIOM K TOpU30HTY. PaBHOMEpHOE MBMKEHUE 110 OKPYKHOCTH. YTIIOBasi CKOpocTh. [lepuon u
yacToTa BpaiieHus. CKopocTb
Y YCKOPEHUE ITPU PABHOMEPHOM JIBUKEHUU 10 OKPYKHOCTH.
Jlabopamopuvie pabomoi(c HCMOIb30BaHHEM 000pynoBaHus «Touka pocTay):
N3ydenue aBmxeHus: CBOOOAHO MaJal0IIEro Tea.
N3yueHue IBUAKEHHUS 110 OKPYKHOCTH.
Ipumepnvie membl nPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
OmnpeneneHne CKOPOCTH PABHOMEPHOT'O ABUKEHUS MTPH UCTIOJIB30BAHUH TPEHAXKEpa «OeroBasi JOPOKKay.
HcTopudeckas peKOHCTPYKIIUS ONBITOB ["ajiniies mo onpeaesieHu0 YCKOPEHHsI CBOOOTHOTO TaJIeHHUs Tell.
[TpunITMTIBEI paOOTHI MPUOOPOB I U3MEPEHHS CKOPOCTEN U YCKOPEHUH.
[Tpumenenue cBOOOAHOTO MAICHUS IJIs1 U3MEPEHUS PEAKIIMK YETIOBEKa.
Pacuer TpaekTopuun n1BHKEHUS NTEpCOHAXEW paccka3oB P. Pacmo.
Xapaxmepucmuka 0CHOBHbIX U008 OessmelbHOCMU. YTEHNE U 00CYKIEHIE TEKCTa CTaTe MHTEPHET-CAUTOB, 00CYXIeHUE
JIOKJIaJIOB ¥ TIPE3EHTAIMI, COCTABIICHUE U PEIICHUE 3a/1a4, 00CYKICHHE Crioco00B pemieHus (moaroroska k OI'D o ¢usuke).
JAnHaMmuka
Nuepuuanbuble cuctembl orcuera. Cuna. 3akonbl HeroToHa. J[BueHMe Tena MoJ JEMCTBUEM HECKOJBbKUX Ccuil. JIBHxkeHue
CUCTEMBI CBSI3aHHBIX Tel. /[MHaMuKa PaBHOMEPHOIO JABMKEHHS MaTE€pUaIbHOM TOYKM MO OKpYXKHOCTH. Kiaccel cuil. 3akoH
BCEMHUPHOIO TATOTEHUS. [[Br>keHUE TiaHeT. VICKyCCTBEHHbIE CYTHUKH.
Conneunas cucrema. Mcropust pazsutus npeacrasieHuid o Beenennoii. Ctpoenue u 3Bomonus BeeneHHoi.
Jlabopamopuvie pabomui(c Hconb3oBaHHEM o00opynoBaHusi «Touka pocra):
N3mepenne macchl Tejla € MCIHOJb30BAHMEM BEKTOPHOTO PAa3lIoKEHUsS Cwibl. M3ydeHWe KUHEMAaTUKA W JUHAMUKHU
PaBHOYCKOPEHHOT'O JBMKEHUS (Ha MpuMepe MaiiuHbl ATByAa). 3yueHre TpeHus CKOJIbXEHUS.
Ipumepnvie membl nNPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

11



TOUKA \\’pocm

HcTtopuyeckas pekoHCTpYKIUs onbITOB KynoHa 1 AMOHTOHA MO ONpPENENCHUI0 BEIMYMHBI CUJIbI TPEHUsI CKoJbxkeHus. [lepBbie
VCKYCCTBEHHBIE CIIyTHUKHU 3€MIIH.
Kak oTnnuaroTcs MEXaHMYECKHE MPOLECCHl Ha 3e€MJIe OT MEXaHMYECKHX IporeccoB B kocmoce? Tema COMHEYHOW CUCTEMBI.
OTKpBITHSI HA KOHYHKE TIEPA.
Xapaxmepucmuka 0CHOBHbIX 8U008 OessmelbHOCMU. YTEHNE U 00CYKIEHIE TEKCTa CTaTell MHTEPHET-CAuTOB, 00CYXIeHUE
JIOKJIAJI0B M TIPE3CHTAIINM, COCTaBJICHUE U PEIICHUE 3a/1a4u, 00CYKJIeHHe crocoOoB pemrenus (moarotoka k OI'D no ¢usuke).
Nmnyabc. 3aK0H cOXpaHeHMs UMITYJIbCA
Nmnynbce. I3MeHeHne umityiibca MatepuaibHoi Touku. Crcrema Tei. 3aKOH COXPAHEHHSI UMITYJIbCA.
IIpumepHovle membl NPOEKMHBIX U UCCTE008AMENCKUX pAOOM.:
PeaktuBHOE nBU:KeHUE B ipupone. PaccnenoBanue [ITII ¢ moMonipro 3aKOHA COXPAHEHUST UMITYJIbCA.
Xapaxkmepucmuxa 0CHOBHbIX 8UO08 0esIMeNTbHOCU: YTEHHE U 00CYKIEHUE TEKCTa CTAaTel HHTEPHET-CATOB, 00CYXICHHE
JIOKJIaZIOB U IIPE3EHTALUN, COCTAaBJICHHUE U PEUICHHE 3a/1ad, 00CYyXAeHHue crocoboB pemienus (nmoaroroska k OI'D no ¢usuke).
Craruka
PaBHOBecue Tena. MOMEHT cuibl. Y ClI0BHsI paBHOBECHS TBEPAOro Tena. [IpocTeie MEXaHU3MBI.
Jlabopamopnvie pabomvi(c HcTOIBL30BaHNEM 00opynoBaHusi «Touka poctay):
Omnpezenenue IEHTPOB MacC Pa3IMUHbBIX TeJ (TPH Crioco0a).
Ipumepnvie membl nPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
[TpuMeHeHne IPOCTHIX MEXaHU3MOB B CTPOUTENBCTBE: OT 3eMIIIHKU 710 HeOockpeOa. MccnenoBaHne KOHCTPYKIIMM BEJIOCUTIENA.
Xapakmepucmurxa 0CHOBHbIX 8U008 OesiMmelbHOCMU: YTEHUE U 00CYXKIEHUE TeKCTa CTaTel MHTEpHET-CaliTOB, 00CYXICHHE
JIOKJIaJIOB ¥ TIPE3EHTAIMI, COCTABIICHNE U PEIIeHUE 33/1a4, 00CYXIeHne crioco0oB pereHus (moarororka k OI'D no dusuke).
Mexannveckne K0J1e0aHUA 1 BOJTHBI
Mexannueckue koneOanusi. IIpeoOpazoBaHue >HEpruu NpU MEXaHUYECKUX KoJjeOaHusX. MaremaTHuecKud M TNPYKUHHBINA
MasiTHUKA. CBOOOIHBIE, 3aTyXaloIINe U BEIHYKJCHHBIE KosieOanus. Pezonanc. Mexannyeckue BoaHBL. J[JIMHA M CKOPOCThH BOJIHBI.
3BYK.
Jlabopamopuvie pabomoi(c HCMOJb30BaHHEM 00opynoBaHus «Touka pocray):
N3ydyenue kosie0aHU HUTSHOTO MasiTHUKA.
Ipumepnvie membl npOEKMHbIX U UCCTIEO008AMENLCKUX PAOOM.:
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CtpyHHBIE MYy3bIKaJIbHbIE HHCTPYMEHTHI. KoniebarenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapaxmepucmuka 0CHOBHbIX 8U008 OesimelbHOCMU. YTEHNE U 00CYKIEHHE TEKCTa CTaTell MHTEPHET-CAluTOB, 00CYXIeHUE
JIOKJIAJI0B M TIPE3CHTAIINM, COCTaBJICHUE U PEIICHUE 3a/1a4u, 00CYyKJIeHHe crocoOoB pemrenus (moaroroska k OI'D no ¢usuke).
DJIEKTPOMATrHUTHbIE KOJIeOaHUA U BOJIHbI
[lepemennslii snekTpuyeckuii Tok. KonebarenbHblii KOHTYp. BhiHyXneHHbIe 1 cBOOOgHBIE DM Kosebanus. DM BOJIHBI U UX
CBOMCTBA.
Ipumepnvie membl nPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
[TpyHIMOB pagvoCBA3M WM TeneBuaeHUsA. Bimsaue OM u3nyyeHUN Ha JKHUBbIE OPraHU3MBbLI3roToBIEHHE YCTAaHOBKH IS
JIEMOHCTpAIMU OMNbITOB 0 DM,
OnextpomarautHoe uznydenne CBUY-neun. Mcropuyeckas peKOHCTPYKIUS ONBITOB AMIIEpa.
Xapaxmepucmuka 0CHOBHbIX U008 OessmelbHOCMU: YTEHNE U 00CYKICHIE TEKCTa CTaTeil MHTEPHET-CAuTOB, 00CYXIeHHE
JIOKJIaZIOB U IIPE3EHTALUN, COCTaBJICHHUE U PEUICHHE 3a/1a4, 00CYykAeHHUEe croco0o0B pemienus (nmoaroroska k OI'D no ¢usuke).
Onruka
Hctounnku cBera. JIelcTBUS cBeTa. 3aKOH IPSIMOJIMHEWHOIO PACIpOCTPAaHEHUs CBETA. 3aKOH OTpakeHus csera. [locTpoeHune
n300pakeHUH B IUIOCKOM 3€pKaJie.
3aKOH IIPEJOMJICHHSI CBETAa Ha IUIOCKOM TPAHHUIE [BYX OJHOPOAHBIX NIpo3pauHbiX cpen. [IperomiieHue cBera B Ipu3Me.
Hucnepcust cBeta. SIBneHue moOMHOTO BHYTpeHHero orpaxkenus. Jluusbl. Tonkume mmH3BL IlocTpoeHue wu300paKeHUIA,
CO3/1aBa€MbIX TOHKMUMH JIWH3aMu. [ '11a3 u 3peHue. Ontudyeckue npuoopsl.
Jlabopamopuwvie pabomui(c uconb3oBaHHeM o0opynoBaHusi «Touka pocra):
OKcnepuMeHTalIbHAs MPOBEPKA 3aKOHA OTPAKEHUS CBETA.
M3MepeHne nokasaresis NpeaoMIIEHUS BOJBIL.
N3mepenne oKyCHOro pacCTOSHUSL COOMPArOLLEH JIMH3BI.
Ipumepnvie membl nPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
Hcropus ucciaenoBaHus CBETOBBIX SIBJICHUMN.
Hcroprueckas peKOHCTPpYKIMS TeJlecKona [ anmmes.
H3rorosnenne xanengocKona.
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Xapakmepucmuxka 0CHOBHbIX 8U008 0esIMeNTbHOCMU: YTEHUE U 00CYKIEHUE TEKCTa CTAaTel MHTEPHET-CAalTOB, 00CYX/ICHHE
JTOKJIaJIOB ¥ TIPE3EHTAIMi, COCTABIIEHNE U PEIlIeHUE 3a]1a4, 00CYXJIeHHe criocoOoB perieHus (moaroroska k OI'D no usuke).
du3uka aTOMa U1 AaTOMHOI' 0 S/1pa
Crpoenue aroma. Ilornomienne u ucmyckanue cBera aromamu. Ontuueckue crnekTpel. OmnbiTel Pesepdopna. Ilnanerapnas
Mozenb aroma. CTpoeHHE aTOMHOTIO siApa. 3apsiIOBOE MU MAaCCOBOE UKCIIA. SIepHble CUIbl. DHEPrusl CBA3U aTOMHBIX siiep. 3aKOH
paanoakTUBHOTO pacnaga. Anbga- u 6era-pacnaasl. [IpaBuna cmemenus. SAnepHsie peakiuu. Jlenenue u cunres aaep. SaepHas
sHepreTuka. Mcrounuku sHeprun ConHua u 38e31. Perucrpanus saepHbIX U3ay4eHuil. BiusHue painoakTUBHBIX U3IY4EHUI Ha
KUBBIE Opranu3Mbl. Jlo3uMeTpusi. DKOJIOTHYeCcKUue MpoOIEeMBbI A1ePHON IHEPreTUKH.
IIpumepHovle membl NPOEKMHBIX U UCCTE008AMENCKUX pAOOM.:
Hcropus n3yyeHuns atoma.
Namepenne KI1J] comneunoit 6atapen.
HeBuauMeble n3mydeHus B CIIEKTPE HArPEThIX TEJL.
Xapaxkmepucmuxa O0CHOBHBIX U008 OesmeNbHOCmU. YTEHUE M OOCYXXKJIEHHE TEKCTa CTaTed HMHTEPHET-CATOB, OOCYKIIEHHE
JIOKJIaZIOB U IIPE3EHTALUN, COCTAaBJICHHUE U PEUICHHE 3a/1ad, 00CyXAeHHue crnocoboB pemienus (noaroroska k OI'D no ¢usuke).
®opMbl Oprasu3anum 00pa3oBaTeJIbHOIO MpoLecca:
- TpYNIOBas;
- UHIUBUIyaJIbHAas;
- (hpoHTANIBHAS.
Benymme Texnosoruu:
Hcnonp3yloTcsi  37IeMEHThl  CICNYIOIIMX  TEXHOJOTWH:  TMPOEKTHas, MpoOJeMHOro  oOydeHus, HHPOPMAIMOHHO-
KOMMYHUKAIIMOHHAsI, KPUTUYECKOT'O MBIIIEHHUS, TPOOJIEMHOr0 1Haiora, UrpoBasl.
OcHoBHBIE MeTOABI pa00THI HA YPOKe:
Benymumu metogamu 00y4eHHs SIBISIOTCS: YaCTUYHO-TIOMCKOBOM, METOJ] MAaTEMaTHYECKOT0 MOJICIIMPOBAHNUSA, aKCHOMAaTHYECKUN
METOZ.
®opMBbI KOHTPOJISL:
Tak Kak 3TOT Kypc SIBJISIETCS AOMOJIHUTENbHBIM, TO OTMETKA B 0ajlylax HE CTABUTCS.
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VYyamuiicss yauTcsl OLEHUBATh ce0d U APYIMX caM, YTO MO3BOJISIET Pa3BUBATh YMEHHs CAMOAHAIM3a U CIOCOOCTBYET Pa3BUTHUIO
CaMOCTOSITEJIbHOCTH, KaK CBOWCTBY JIMYHOCTH Y4Yallerocs.BbIsBIeHHE MPOMEXYTOUHBIX M KOHEUHBIX PE3YyJbTaTOB YYaIIUXCS
MPOUCXOJIUT YEPEe3 MPAKTUUECKYIO AESITEIbHOCTD; 3aU€THBIE pa0OTHI:

* TeMaTHyeckas NOoA0OpKa 3aJady pa3jM4yHOrO0 YpPOBHS CIIOXKHOCTH C MPEACTABICHHEM pa3HbIX METOJOB pEIICHHS B BUIE
TEKCTOBOI'0 JOKYMEHTA, Mpe3eHTannu, Gadu-aHuManuu, BUIeopoTuKka uin Web - crpanuns!i (caiita)

* BBICTABKa MPOEKTOB, IPE3CHTALU;

* JEMOHCTpalUsl HKCIEPUMEHTA, KaueCTBEHHOW 3aJaul C Ka4yeCTBEHHbIM (YCTHBIM WJIM B BHUJAE NPUIIOKEHHS, B TOM YHCIIE,
Ipe3eHTalMell) OMUCaHUEM TpoLiecca Ha 3aHITHH, (DeCTUBAJIE SKCIEPUMEHTOB; (PU3UUECKUE ONUMITUAIBL.
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KaJleH)IapHO'TeM ATHYE€CKOC TVIAHUPOBAHHUE

Ne Jata nposencHUs Tema ypoka Hcnouab3oBanue IIpumeuanue
/| flian daKT 000py10BaHMS LIEHTPAa
€CTEeCTBEHHOHAYYHOM U
TEeXHOJIOTH4eCKOM

HaHpaBJIeHHOCTeﬁ «Touxa pocTa»

1. Beeaenne (14)

BBonHoe 3anatue. Llenu u 3anaun kypca. TexHuka KommnbroTepHoe o6opynoBaHue
1 0€30I1aCHOCTH.
2. PoJib 3KcIepUMMEHTA B JKM3HM Yes0BeKa (34)
Cucrema equHUL, TOHATHE O MPSAMbBIX U KOCBEHHBIX KomnsrorepHoe obopynoBanue
2 U3MEPEHUX
dusznueckuii skcriepuMenT. Buael puznueckoro O6opynoBaHue AJis1 JEMOHCTpaLUN

skcriepuMeHTa. ITorpemnocTs n3mepenus. Buael
MOrpenIHocTel u3mepenusi. Pacuér norpenHoctu

3 U3MEpEeHUsl.
JlabopaTtopHas paborta «/3mepenne o0bemMa TBepAoro O6opynoBanue 1is 1a00PaTOPHBIX
tenay. [IpaBuia opopmienus 1abopaTopHol padoOTHI. paboT M yUEHHUYECKUX OIBITOB
3. Mexanuka (84)
5 PaBHOMEpHOE U HEPAaBHOMEPHOE JBUKCHUSI. ObopynoBanue st Ta0OPATOPHBIX
paboT ¥ yueHWYECKHX OMBITOB (Ha
6 ['paduueckoe mpeacTaBieHue ABUKECHUS. 6a3e KoMILTeKTOB u1st O'D)
7 Pemenue rpaduueckux 3amay, pacueT NyTyu U cpegHei
CKOPOCTH HEPaBHOMEPHOTO TBUKCHHSIL.
8 [Tonsitue nHepuuu U nHepTHOCTHU. LleHTpOoOEkKHAas cHa..
9 Cuna ynpyrocTu, cujia TpeHUs Ob6opynoBanue a1 1a00paTOPHBIX
JIabopaTopHas pabora «MccnegoBanue 3aBUCUMOCTH paboT M y4EHUYECKHX ONBITOB (Ha
CHUJIBI YIIPYIOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTEIEHU 6ase kommiekTos 11t OI'D)
10 neopMaIiu mpy>KuHbD».
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11 Jlabopatopnas pabora «Onpenenenue koddpuirueHTa

TpPEHHS Ha TPUOOMETPEY.
12 JlaGopaTtopHas pabota «lccrnenoBanue 3aBUCUMOCTH O6opynoBanue a1 1a00paTOPHBIX

CHJIBI TPEHMSI OT CHJIbI HOPMAJIbHOTO TABJICHUSI. paboT ¥ yUEHUUYECKUX OMBITOB

4. 'mapocraruka (124)

13 [TnotHOCTh. 3anaua naps ['epona O6opynoBaHue AJis JeMOHCTPALUN
14 Pemrenue 3a1a4 OBBIMIEHHOM CIOXKHOCTH HA pacdyeT

IUIOTHOCTH BEIIECTBA.
15 Penienue 3a/1a4 MOBBIIIEHHOW CII0KHOCTH O6opynoBaHue AJis1 JeMOHCTPALUN
16 JlaBneHue )XUAKOCTH 1 Ta3a. 3akoH [lackars.
17 Coobmatommecs coCyabl.
18 JlaboparopHas pabora «3rorosnenne Moaeau (oOHTaAHAY» O06o0pynoBaHue A1 J1a00PATOPHBIX

M
paboT U yUEeHUUECKUX OMbITOB (Ha

19 JTaGopaTopHast pabora «M3roroBieHne MOIENU (BOHTAHA» 0aze xommiexTos s OI'D
20 3akoHn Ilackand. JlaBieHnE B )XUAKOCTAX U Ta3ax.

['mapaBanueckue MamnHbl. Cooluaronmuyecs Cocyabl.
21 BritankuBaromas cuia. 3akoH Apxumena. OO6opynoBaHue s IEMOHCTpAIUN
29 JlaGopaTopHas pabota «BpIsICHEHNE yCIIOBUS MJIaBAHUS Ob6opynoBanue 71t Ta0OPAaTOPHBIX

TEID). paboT U yUEHUYECKUX ONBITOB
23 bitok 3amau Ha 3akoH Ilackans, 3akoH Apxumena. O6opynoBaHue AJis AEMOHCTpALUN
24 bnok 3agay Ha 3akon [lackais, 3akoH Apxumena.

5. Craruka (104)

25 Bbraox. Peruar. O6opynoBaHue 111 IEMOHCTpaIAid
26 PaBHOBecue TBepabIx Ten. MoMeHT cuisl. [IpaBuno

MOMCHTOB.
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27 Hentp Tspxectu. MccnenoBanue pa3imyHbIX MexaHudecknx | OOopynoBanue 11 1eMOHCTpALU
CHCTEM

28 KoMOnHHpOBaHHBIE 33/1a4H, UCTIONB3YS YCIOBHUS
paBHOBECHS.

29 KoMOMHMpOBaHHBIE 33/1a4H, UCTIONB3YS YCIOBHUS
paBHOBECHS

30 JlabopaTopHas pabora «3roToBiieHne paboTaroIie O6opynoBanue s 1a00paTOPHBIX
cucteMbl 0110k0B». Odopmiienue paboThl. paboT U yUEeHUYECKUX OIBITOB (Ha

31 Pa6ota Hax npoektom «bioku». JlabopaTopHas padora 6a3e komruiekToB Juist OI'D
«M3roToBnenune paboTaromieil cucreMbl OJI0KOBY.

32 JlabopaTopHas pabora «3roToBiieHHE paboTarOIIICH O6opynoBanue s 1a00paTOPHBIX
CHCTEMbI OJIOKOBY. paboT U yUEHUUYECKUX ONBITOB

6. TenoBble saBaenus (13 1)

Pa3noo0Opa3ue TeminoBeIx ABIeHUH. TermioBoe paciupeHue KommiproTeproe 000pyioBaHue

33 TEJL
Pa3nooOpa3ue TemnoBbIX ABIeHUH. TermioBoe paciupeHue KommproTeproe 000pyoBaHue

34 TeJ.

35 Pa3nooOpasue TemnoBbix sABIeHUH. TemioBoe paciumpeHne Komnsrorepaoe o6opynoBaHue
TeJl.

36 JlaGopaTtopHas pabota «/3MeHeHus IMHBI Tela MpU Ob6opynoBanue 71t TaOOPaTOPHBIX
HATPEBAaHUU M OXJIAKICHUY. paboT M yYEHUYECKHUX OIBITOB

37 Tennonepenaua HaOmroaeHue TenaonpoBogHOCTH BOJBI U O6opynoBaHue AJis JEMOHCTpALUN
BO3/yXa.

38 JlaGopaTtopHas padota «/3mepeHue yneapHon O6opynoBanue a1 1a00pPaTOPHBIX
TETIOEMKOCTH PAa3JIMYHBIX BELIECTBY. paboT U yUEeHUYECKUX OIMBITOB (Ha

0aze koMmmiekTos i1t OI'D

39 [TnaBnenue u orBepaeBanue. JlabopaTopHas pabora
«OtnuBKa napadHOBOrO COJIIATUKAY

40 JlabopaTtopHas padora «Habmonenue 3a nnaBiaeHueM apaa» | OOopynoBaHue 1 1a00paTOPHBIX

paboT U YUEHUYECKUX OMBITOB
41 Pemenne onmMnuaaHbIX 3a/1a4 HA YPaBHEHHE TEILIOBOTO Ob6opynoBaHue ISl JEMOHCTPAIH
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OasaHca

42 Pemenne onmMmnuaaHbIX 3a/1ad Ha pacy€T TEIJIOBBIX O6opynoBanue s IEMOHCTpAIUi
IPOIIECCOB

43 JlabopaTopus kpucrtamiorpadum.

44 Wcnapennie u KOHIEH calusl. O6opynoBaHue s TIEMOHCTpAIUN

45 CocraB atMochepsl, HaOIIOAEHUE TIEpexoaa OO6opynoBaHue s IEMOHCTpAIUN
HEHACBIIIEHHBIX TapOB B HACHIIIICHHBIE.

46 Bna)kHOCTB BO3/1yXa Ha pa3HbIX KOHTHHEHTaX O6opynoBaHue AJis JeMOHCTpaLUl

7. dnexkTpuyeckue sisjieHus (84)

47 Mukpomup. Moaenu aroma, CylecTBOBaBIIME 10 Hadala O6opynoBanue aJis
XIX JIEMOHCTPALHI

48 WcTopus oTKphITUS U AEWCTBUS ralbBaHUUECKOro 3ieMeHTa | KommnbioTepHoe 000pyaoBaHue

49 Hcropust coznanust 3JeKTpoGOPHON MaIIUHbI

50 OmnbiThl BosnbTa. D1eKTprUeCcKuil TOK B 3JEKTPOJIUTAX. KommproTeproe 000pyoBaHue
Pemenue onmMnuanHpIx 3a7a4 Ha 3aKOHBI IOCTOSIHHOTO ObopynoBaHue ISl 1EMOHCTpPAIHii

ol TOKa

52 HaGumoieHne 3aBUCIMOCTH COMPOTHBIICHUS IPOBOAHUKA OT | OOopymoBaHuE [ 1EMOHCTPAIUi
TeMIepaTyphbl.

53 JlaGopaTtopHas padora «OnpeneneHne CTOMMOCTU Ob6opynoBanue 71t TaOOPAaTOPHBIX
U3PacX0/lI0BaHHON IEKTPOIHEPIUU 110 MOLTHOCTH paboT ¥ yUEHHUYECKUX OMBITOB (Ha
noTpeOuTeNs U 0 CYETUUKY» 6a3e koMIiekToB st OI'D

54 Pemenue onmMnuaaHpIx 3a7a4 Ha TEIIOBOE JeicTBUE Toka | OOOpyIOBaHHE JJIs IEMOHCTpAIUi

8. dnekTpoMarHuTHeble siBjeHus (34)

55 DIIEKTPOMAarHUTHBIE SIBJICHUSA. DJIEKTPOU3MEPUTEIIBHbIE O6opynoBaHue AJis JEMOHCTpaLUN

prOOpHI.
56 MaruutHas aHomanusi. MarautHele Oypu O6opyaoBaHue AJisl JEMOHCTpaLUi
57 Pa3HOBUAHOCTH 31EKTPOABUraTENEH. O6opyaoBaHue AJisl JEMOHCTpaLUi
9. OnTuyeckue siBjaeHus (74)
58 HcrouHnku cBeTa: TEMIOBBIC, JIOMUHECIICHTHBIE \ O6opynoBaHHe ISl 1EMOHCTPAIHi
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DKcnepuMeHT Haboienne. MHOTOKpaTHOE N300pakeHne

59 peIMETa B HECKOJIBKUX ITIOCKUX 3€pKayax.
M3roToBUTH MEPUCKOM U CETO MOMOIIBIO TPOBECTH OO0opyaoBaHHE IS ISMOHCTPAIAN

60 HaOJFOICHUST

61 [TpakTHYecKOe NCIOIb30BAHME BOIHYTBIX 3€pPKaJ OO6opy0BaHKE IS JTICMOHCTPAIHN
3puTenbHbIC WILTIO3UH, TOPOXKIaEMbIE MTPEITOMIICHAEM OO6opynoBaHue IS TEMOHCTPAIIAN

62 cBera. Mupaxu.

63 Pa3BuTHE BOJOKOHHON ONTHUKH O6opynoBaHue AJis JeMOHCTpaLUN

64 Hcnonb3oBaHNEe 3aKOHOB CBETa B TEXHUKE O60opyaoBaHue AJis JEMOHCTpAaLUN

10. Yeaosek u mpupoaa(4 uaca)

65 ABTOMAaTHKa B HallleH KU3HU . KomnsrorepHoe o6opynoBaHue

66 Panuo u TeneBuaeHue Komnsrorepaoe obopynoBanue

67 AJIbTepHATUBHBIC UCTOYHUKHU SHEPruu. Buasl KomMmmiproTepHoe 000py10BaHKE
3IIEKTPOCTAHIU I

68 Hayxka ceronns. Hayka u 6e301acHOCTb JIFOJCH. KommiproTeproe 000opyoBaHue

11. KunemaTtuka (8 4)

69 CrocoO5nI OIMcaHusI MEXaHUYECKOT' O ABMKEHUS O6opyaoBaHue IS TeMOHCTPAIIUN

70 CriocoObI OMKMCAHUS MEXaHHUECKOTO JIBHIKCHHS OO0opya0BaHKE IS IEMOHCTPALIAN
[TpssMonMHEHHOE paBHOMEPHOE JIBUYKEHUE MO IMIIOCKOCTH? OO0opyaoBaHKE IS ISMOHCTPALIAN
CMOTpS U3 KaKoW TOYKH HAOJI0/1aTh

71 OtHOCUTENBHOCTH ABUKEHHS.CI0KEeHne ABUKEHHH. O6opynoBaHue AJis JeMOHCTPaLUN

72 Jlabopamopuwvie pabomul: «3yuenue nuxenus: ceooonno | O6opymoBaHue i1 JaOOPaATOPHBIX
najarolero Tenay, «/3yuenue IBMKEHUS Tena Mo paboT U yUEeHUYECKUX OMBITOB
OKPY>KHOCTH

73 Kak u kyna nmonerena BuiiHeBas koctouka? Pacyer O6opynoBanue AJis AeMOHCTPALIUN
TPACKTOPHH JBYKCHHSI TEJ M EPCOHAXKEH PacCKa30B
P.Pacn» o MionxayseHne

74 Hcropuueckas pekoHCTpyKIus onbITOB ["anuies no OO6opynoBanue s IEMOHCTpAIUi

OMPE/ICTICHUIO YCKOPCHUSI g.
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75 OnpeneneHre CKOPOCTH paBHOMEPHOIO JBH>KEHUS ITPU OO6opynoBanue 175 IeMOHCTpAIUi
UCIIOJIb30BAaHUU TPEHAXKEPA «OEroBasi JOPOXKKay.
12. Imnamuka (84)
Cuna Bonu, cuia yOexaeHHs UM cuiia - pusndeckas O6opynoBaHue AJis1 1eMOHCTpAaLUN
76 BEJIMYMHA?
Jlabopamopnas paboma: «VI3mepeHne MacChl TeJa O6opynoBanue s 1a00paTOPHBIX
7 paboT ¥ y4EHHYECKUX OIBITOB
78 JIBrKeHHe Tena MoJl 1eCTBUEM HECKOIBbKUX CHUII
79 JIBHXKeHHEe CHCTeMbI CBSI3aHHBIX Tell O6opyaoBaHue A1 AEMOHCTPALHA
Jlabopamopnwvie pabomui: «3yuenue TpeHUst cKoibxkeHus» | O6opyaoBaHue A1 1a00PaTOPHBIX
80 paboT U yUEHUYECKHX OINBITOB
81 JInHaMKKa paBHOMEPHOI' O ABMKEHUS 110 OKPYKHOCTH O60opyaoBaHue AJis JEMOHCTpaLUi
82 Wcropus pa3sutus npeacrasieHuil o BeenenHoi. O6opynoBaHue AJis JEMOHCTpaLUN
ConHedyHas cucTeMa.
83 OTtkpeITHS Ha KOHYMKE Tiepa. [lepBble HCKYCCTBEHHBIE O6opynoBaHue AJis1 JEMOHCTpaLUN
CIIyTHUKY 3€MJIN.
13. Umnyasbce. 3akoH coxpaHeHust uMnyJabca (34)
84 Kak BBI IXTy Ha30BETE. .. KomnbroTepHoe o6opyoBaHue
85 PeakTHBHOE IBMIKEHUE B IPUPOJIE. KomnbroTepHoe o6opynoBaHue
86 Paccnenosanue JITII c moMOILIBIO 3aKOHA COXPaHEHUS KomnberoTepaoe obopynoBanue
UMIYJIbCca
14. Craruka (24)
87 Jlabopamopuas paboma: «OnpeneneHne HEeHTPOB Mace Ob6opynoBanue s 1a00paTOPHBIX
pasIUYHBIX TeJ (TpH CrIocoda)» paboT ¥ yUEeHUYECKHUX OIBITOB
88 [IpumeHeHne NpOCTHIX MEXaHU3MOB B CTPOUTENBCTBE: OT KomnsrorepHoe o6opynoBanue
3eMJISIHKH 10 HeOOoCKpeba
15. Mexann4eckue KoJjie0anusi 1 BOJHbI (34)
89 Buibl MassTHUKOB M UX KOJI€OaHUM O6opyaoBaHue AJisl JEMOHCTpaLUi
90 Yro nepeHocuT BoHa? OO6opynoBanue s IEMOHCTpAIUi
91 KonebaTenbHble CCTEMBI B TPUPOJIE U TEXHUKE O6opynoBaHHe IS IEMOHCTPALIUN
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16. DjekTpoMarHUTHbIE KOJIeOaHUsI M BOJIHBI (24)

92 OKCrnepUMEHTAJIbHAS IPOBEPKA CBOWCTB DM BOJH. KomnsrorepHoe o6opynoBaHue
93 Uccnenoanue snektpomarautHoro uanydeHnss CBY - meun | KommbroTepHoe o0opyaoBaHme
17. OnTuka (44)
94 W3rorosienne Moenan KaJieiockona. KomneroTepaoe o0opynoBanue
95 OKclepyuMeHTalIbHas IPOBEPKA 3aKOHA OTPa’KEHUS CBETA. ObopynoBaHue ISl 1EMOHCTPAIII
96 Jlabopamopuas paboma: «VI3mepeHue mokazaresns O6opynoBanue 1751 1a00paTOPHBIX
PETTOMIICHHSI BOJBDY paboT ¥ yUEeHUYECKHX ONBITOB
97 Kak oTnuuaroTcst mokasaTeny mpeaoMIIeHHsI LIBETHOTO O6opynoBaHue AJis1 JeMOHCTPALUN
CTEKJIa
18. ®u3nka aToMa U aTOMHOTO siApa (44)
98 [Tornomenue u ucnyckanue ceera aromamu. OnTuueckue KomnsrorepHoe obopynoBanue
CIIEKTPHI.
99 N3mepenne KIT]I comaeunoii batapen KommproTeproe 000opyioBaHue
100 BrusiHue paanoakTUBHBIX M3JIy4eHUN Ha KUBbIe opraHu3Mbl | KommbroTepHoe o0opyaoBaHue
101 CniocoObl 32U THI OT PaIMOAKTUBHBIX U3JTy4eHUH KomnsloTepHoe obopynoBaHue
102 CriocoObl 32T OT PAAMOAKTHBHBIX U3ITYICHUM KomneroTepaoe o0opyaoBanue
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Harta ypoka Harta ConepxaHue KOppEeKTUPOBKHU O06ocHOBaHME MPOBEACHUS PexBusutsl fokymenta | [lognucek
10 TUTaHYy MpoBeeHUs | (TeMa ypoka) KOPPEKTUPOBKH ( mata u Ne mpukasa) 3aMeCTHTeIs
1o (akTy JUpPEKTOpa 110

YBP
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