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Iliianupyemble pe3yabTaThl 0CBOCHUS MPOrPaMMbl BHEYPOUYHOU
NAESITeJIbHOCTH «JKCIEPUMEHTHI 10 PU3MKe» (¢ UCNO0JIb30BAHNEM
odopynoBanus «Touka pocra») B 7-9 Kiaccax.

Peanuzanus nporpaMmmbl CHOCOOCTBYET IOCTHIKEHUIO CIIEIYIONINX Pe3yJibTATOB:
JIu4HOCTHBIE:

B cdepe IMYHOCTHBIX YHUBEPCATIbHBIX YIEOHBIX AEHCTBHUM ydalmuxcs:

* yueOHO-TI03HABATEIbHBI MHTEPEC K HOBOMY YUeOHOMY Marepuaisy M crnocobam pemeHus
HOBOH 3a/7a4H;

* OpHEHTAIMsl Ha TOHMMaHWE NMPUYHH yclexa BO BHEYYEOHOW NESATEIHHOCTH, B TOM YHCJE Ha
caMOaHaJl3 U CaMOKOHTPOJb Pe3yjbTara, Ha aHAJIU3 COOTBETCTBHS PE3YJIbTaTOB TPEOOBAHUIM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTH K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEITHOCTU BHEYYEOHOMN AESITeTbHOCTH;
Obyuarowuiics noay4um 03MONCHOCIb OISl POPMUPOBAHUA.

* BHYTPEHHEW MO3UIMHU ILIKOJBbHHKA HA YPOBHE IMOJIOKUTEIBHOTO OTHOLIEHUS K IIKOJE,
NOHMMaHHs HEOOXOAUMOCTH YYEHHs, BBIPAXKEHHOTO B IpeoliaaaHiy yueOHO-TI03HABATEIbHBIX
MOTHBOB;

* BBIPAXKEHHOM YCTONYMBOM yueOHO-1103HABATEIbHON MOTUBALIUN YUEHHUS;

* YCTOMYMBOTO Y4eOHO-II03HABATEILHOTO HHTEPECca K HOBBIM OOIIIUM CIoco0aM peleHus 3aay.
MertanpeamerHsble:

B cdepe peryasiTUBHBIX YHUBEPCAIBHBIX YU€OHBIX ACUCTBUN yUAIIUXCS:

* IUIAHMPOBATh CBOU JECHCTBHsS B COOTBETCTBMM C IIOCTABICHHOM 3aJadyedl U YCIOBUSAMM €€
peanu3anuy, B TOM YKCIIe BO BHYTPEHHEM ILJIAHE;

* YUUTHIBATh YCTAHOBJICHHBIE [TPaBUJIA B IUITAHUPOBAHUM U KOHTPOJIE CIIOCO0a pelIeHus;

* OCYILECTBIISITH UTOTOBBIN M MOLIATOBBIA KOHTPOJIb 10 PE3YJIbTATY;

* OLICHUBATh MPABUJIBHOCTH BBINOJIHEHUS JEHCTBUSI Ha YpOBHE aJ€KBATHON PETPOCHEKTUBHOM
OILICHKH COOTBETCTBHSI PE3yJIbTAaTOB TPeOOBAaHUSAM JAaHHOM 3a7aud U 33Ja4HO 00J1acTH;

* QJIeKBaTHO BOCIIPMHUMATh MPENJIOKEHUS U OLEHKY YYMTEJeH, TOBapulleW, poauTeneil u
JIPYTUX JIIOACH;

* pa3auyaTth cocod U pe3yiabTaT JeHCTBUS.

Obyuarowuiics noay4um 03MONCHOCIb HAYUUMCA.!

* B COTPY/IHMUYECTBE C YUUTEJIEM CTaBUTh HOBBIE yUeOHbBIE 3a/auH;

* NIPOSIBJIATH [TO3HABATEIbHYIO MHUIIUATUBY B YU€OHOM COTPYIHHUYECTRE;

* CaMOCTOSITENIbHO a/IeKBATHO OLIEHWBATh INPABUJILHOCTh BBINOJHEHUS JEMCTBHSI M BHOCHUTH
HE00XO/MMbIe KOPPEKTHBBI B HCIIOJIHEHHE KakK IO XOAy €ro pealu3alud, TaKk U B KOHLE
JICHCTBHSI.

B cdepe no3HaBaTebHBIX YHUBEPCATIbHBIX YUCOHBIX IEHCTBUM yyaluxcs:

* OCYIIECTBJISATh MOUCK HEOOXOAMMON MH(OpPMALMM AJisl BBIIOJHEHHS BHEYYEOHBIX 3aJJaHUM C
UCMOJIb30BaHUEM Y4YeOHOIl nuTeparypbl U B OTKPHITOM HH(GOPMAIIMOHHOM IPOCTPAHCTBE,
SHIMKJIONEANM, CIPaBOYHUKOB (BKJIIOYAsi DJIEKTPOHHbBIE, IHU(PPOBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

WHTepHerTa;

* OCYIIECTBIIATH 3aMuCh ((huKcauio) BHIOOPOUHON MHGpOpManuu 00 OKpy’KaroIleM MHpe U O
cebe caMoM, B TOM YHCIIe ¢ TOMOIIbio HHCTpyMeHToB UKT;

* CTPOUTDH COOOIIEHUS, IPOEKTHI B YCTHOW U MMCbMEHHOHN (opMe;

* IPOBOJUTH CPAaBHEHHUE U KJIacCU(DUKAIIMIO 110 3aJJaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh IPUUYUHHO-CJIEACTBEHHBIE CBSI3U B U3y4a€MOM KPYT'€ SBJICHUI;

* CTPOWTH pacCCyXIeHUs B (OpME CBSI3M MPOCTHIX CYXKACHHH 00 OOBEKTE, €ro CTPOCHHH,
CBOICTBAx U CBA3AX;

Obyuarowuiics noay4um 603MONCHOCHb HAYUUMbCA.!

* OCYILIECTBIISATh PACHIMPEHHBIN MOUCK MHPOPMALIMHU C UCHOJIB30BAHUEM PECYPCOB OUOINOTEK U
cetu HTEepHeT;



* 3amMchiBaTh, (UKCUPOBaTh HHGOPMAIMIO 00 OKPYXKAOIUX SBICHUSIX C TOMOIIBIO
nacrpymentoB UKT;

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIICHHS B YCTHON M MHCbMEHHOH (hopme;

* OCYLIECTBJIATh BBIOOP Hanbosee 3(EeKTUBHBIX CIIOCOOOB PELICHMs 3a/ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUM;

* CTPOUTH JIOTUYECKOE PACCYXKICHHE, BKIKYAIOIIECE YCTAaHOBJICHHUE NPUYMHHO-CIIECICTBEHHBIX
CBsI3€H;

* MOI'YT BBINTM Ha TEOPETHUYECKHHM YPOBEHb DCIIEHUS 3aJad: PEIICHHUE IO ONPEIEICHHOMY
IUIaHY, BJIAJICHUE OCHOBHBIMU IPUEMAMM PEIICHUS, OCO3HAHUS JEATEIIBHOCTH IO PELICHUIO
3aJ1a4H.

B chepe KOMMYHMKATHBHBIX YHUBEPCAIBHBIX YIEOHBIX ICHCTBUN ydalUXCs:

* aQJCKBAaTHO MCIIOJIb30BaTh KOMMYHMKATHBHBIC, IIPEXKIE BCETO - PEYEBBIE, CPEACTBA UL
peLICHHS Pa3InYHBIX KOMMYHHKATHBHBIX 33]1a4, CTPOUTh MOHOJOIHYECKOe COOOIIeHUE, BIIAIETh
JMAJIOTHYecKOo (opMON KOMMYHMKALMU, UCIOJb3Ys, B TOM YMCJIE CPEICTBA U MHCTPYMEHTHI
UKT u gucTaHimOHHOI0 OOIIEHNS;

* JIONIYCKaTh BO3MOXKHOCTB CYILIECTBOBAHMS Yy JIFOACH Pa3IMYHbIX TOYEK 3PEHUS, B TOM UHUCIIE HE
COBIAJIAIONINX C €ro COOCTBEHHOH, M OPUEHTHPOBATHCS HA IMO3UIMIO MapTHEpa B OOIICHUH U
B3alMOJCHCTBUY;

* YYMUTHIBATh pa3HbIE MHEHUS M CTPEMHUTHCS K KOOPAMHALMU PAa3lIMYHBIX TO3ULMHA B
COTPYHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHUE U TIO3HIIUIO;

* JIOrOBapUBaTbCS U MPUXOJUTH K OOIIEMY PEIIEHUIO B COBMECTHOMN JIESITEIbHOCTH, B TOM YHUCIIE
B CUTYallUU CTOJIKHOBEHUS! NHTEPECOB;

Obyuarowuiics NOIYYUM 03MONCHOCTL HAYUUMBCA:

* YYUTHIBATh U KOOPAMHUPOBATH B COTPYAHUUECTBE OTIMYHBIE OT COOCTBEHHOM MMO3ULIUU APYTUX
JIFOJIEH;

* YUUTBHIBATh Pa3HbIE MHEHMSI U HHTEPECHl U 000CHOBBIBATh COOCTBEHHYIO MTO3ULIUIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHUH U MOJXO0JI0B K PEILIEHHIO POOIJIEMBI;

* apryMEHTUpPOBaTh CBOI IMO3UIHUI0 U KOOPAMHMPOBATb €€ C MO3ULUSAMU NapTHEPOB B
COTPYAHUYECTBE MPU BBIPAOOTKE OOIIEr0 PELICHUsI B COBMECTHOM IeSATEIbHOCTH;

* 3a/7aBaTh BOMNPOCHl, HEOOXOAMMBIE [UIsI OpraHU3aluud COOCTBEHHOM JEATEIbHOCTH H
COTPYJIHUYECTBA C TAPTHEPOM;

* OCYIIECTBISATH B3aUMHBIM KOHTPOJIb M OKa3blBaThb B COTPYAHHUYECTBE HEOOXOJUMYIO
B3aMMOIIOMOIb.

IIpeamerHble:

- OPHUEHTHpOBATbCA B SABICHUSIX M OOBEKTaX OKPYXKAIOIIErO MHUpPA, 3HAaTh TPaHMIBl HX
MPUMEHUMOCTH;

- IOHUMAThb onpeseeHnss GU3NUECKUX BETMUYMH U TIOMHUTH ONpeenstonye GopMyIbl;

- IOHUMATh KakUM (U3NYECKUM MPUHIUIAM U 3aKOHAM MOJYMHSIOTCS T€ WIM UHBIE OOBEKTHI U
SBJICHUS TIPUPOJIBL;

- 3HaHME MOJIETIN TOMCKa PeLeHuH s 3a7a4 1o (pusmke;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATHKH.

- IpUMEeYaTh MOJIENH SBJIEHUN U 00BEKTOB OKPYKAIOLIETO MHUPA;

- aHAJIM3UPOBATh YCIOBHE 3a/1a4H;

- iepepopMyIUpOBaTh U MOJEIUPOBATh, 3AMEHATh UCXOHYIO 3a/1a4y APYTroii;

- COCTAaBJIATH IUIaH PEIICHNUS;

- BBIIBUTATh U IPOBEPSTH MpeAsiaraeMple Jisl pelIeHHs TUIIOTE3bI;

- BJIaJICTh OCHOBHBIMU YMCTBEHHBIMH OIEPALIUSMHU, COCTABISIOUIMMU IIOUCK PELLIEHUS 3aJauH.

Conep:xaHue NporpaMMbl BHEYPOUHOM 1eSITeIbHOCTH

7 KJ1ace



BBenenue. Brognoe 3anstue. Lenu u 3agaun kypca. TexHuka 6€30macHOCTH.

PoJib 3xcniepuMeHTAa B KU3HHU YeJIOBEKA.

Teopusa: 3yuntb OCHOBBI TeopuM norpemHocteid. [lorpemHocTd npsMBIX U KOCBEHHBIX
U3MEpPEHMIl, MaKCHMajbHasi TOTPEIIHOCTh KOCBEHHBIX HM3MEPEHM, YYeT MOrpenIHocTei
U3MepeHuil mpu mocTpoeHuu Trpaduxos. [IpencraBienue pe3ynbTaToB M3MEpeHHU B (hopme
Ta0IMI] ¥ TpaUKOB.

Ilpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN MPUMEHSATH IIPU BHIIOJHEHUH 3KCIIEPUMEHTAIbHBIX
3aj1a4, TPaAKTHYECKUX paboT (¢ McmoJib3oBaHneM odopynoBanusi «Touka pocray)
Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCTIU:

[TpuBoauTh TIpUMEpPHI OOBEKTOB M3ydeHHUs (pu3uku (puznueckue sABICHUS, HUIUIECKOE TEIIO,
BEIIECTBO, (Qu3uueckoe moie). Habmogare W aHamm3MpoBaTh (PU3HUYECKUE  SBICHUSA
(pukcupoBaTh M3MEHEHUS CBOMCTB OOBEKTOB, CpaBHUBATh MX U 0000maTh). [lo3HakOMHUTBCS C
HKCIEPUMEHTAIBHBIM METOJIOM HccienoBanus mnpuponasl. Coopka mpubOpoB M KOHCTPYKLHUH.
Hcnonp30BaHne W3MEPUTENBHBIX MPUOOPOB. BrimonHeHHe 1a00OpaTOPHBIX M MPAKTHYECKHX
pabot. /lnarHocTika 1 yCTpaHEHUE HEUCIIPAaBHOCTEN

npubopoB. BeicTpanBaHue runore3 Ha OCHOBAHWU UMEIOIINXCS JaHHbIX.

Mexanuka.

Teopus: PaBHOMepHOE U HepaBHOMEpHOE ABMXeHue. [ paduueckoe mpeacraBieHue ABUKECHHUS.
Pemenne rpadguueckux 3amad, pacdyer MyTH U CPEAHEH CKOPOCTH HEPAaBHOMEPHOTO JBYKCHHS.
[Tonste muepuuu u uHepTHOCTU. LleHTpoOexnas cuna. IlpumeHeHue HaHHBIX (U3MUYECKUX
HOHSTUN B XKU3HEAEITEIbHOCTH YenoBeKka. Cuia ynpyrocTu, Cuia TpeHHUsL.

Ilpaxmuxa: VccnenoBanue 3aBUCMMOCTH CHIIBI YNPYrOCTH, BO3HHUKAIOUICH B MpYKUHE, OT
crernieHu nedopmanuu npyxuael. Onpenenenue koddduumenta TpeHuss Ha TpuOomerpe. (¢
HCI0JIb30BaHueM o0opynoBanus «Touka pocray)

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS OT CHJIbI HOPMAJIBHOTO JIABJICHMSL.

Xapaxmepucmuka oCHOBHbIX 8U008 0esIMENbHOCHIU:

AHanu3 tabnuu, rpaguxos, cxeM. [louck o0bsicHeHus HaOIOAaeMbIM coObITHAM. Onpenenenye
CBOICTB IIpUOOPOB IO YEpPTEKaM U MOJEISIM. AHAIU3 BOZHUKAIOIIUX MPOOIEMHBIX CUTYaIUH.
N300pakaTh CHUCTEMYy KOOpDAMHAT, BBIOMPATh TEIO OTCUETAa W CBI3BIBATH €0 C CHUCTEMOM
KoopauHat. Mcronb3oBaTh cUCTEMY KOOPAMHAT ISl U3YYEHHUS MPSMOJIMHEHHOTO JBIKEHUS
tena. COopka mnpuOOpoB U KOHCTPYKIWU. Mcronb3oBaHME W3MEPHUTEIBHBIX MPUOOPOB.
Beinonnenne 1abopaTopHBIX W MPaKTHUECKUX paboT (¢ MCMoJib30BaHHeM 000PyI0BAHHUS
«Touka pocrtay). JluarHocTHKa M yCTpaHEHHWE HEUCIPaBHOCTEH MpuOopoB. BricTpanBanue
TUIIOTE€3 Ha OCHOBAaHWM UMEIONIMXCA JaHHbIX. KOHCTpyWpoBaHHME U MOJEINPOBAHHUE.
BrinmonHenue 3agaHuil MO0 yCOBEPILIEHCTBOBaHUIO MpUOOPOB. Pa3paboTka HOBBHIX BapHUAHTOB
onbIToB. Pa3paboTka M mpoBepka METOJUKU SKCIIEpUMEHTaIbHOW paboTsl. PabGoTa B Manbix
rpynnax. AHaJIM3UPYIOT, BbIOMpPAlOT U  OOOCHOBBIBAIOT CBOE  pEILIEHHUE, JIEHCTBUS.
[IpencraBineHne pe3ynbTaToOB MAapHOW, IPYNIIOBOM JEATENBHOCTH. Y4acTHE B JAHAIOre B
COOTBETCTBHUHU C IIPaBUJIAMU PEUEBOTO MOBEICHUSI.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH I[lackais, THApPOCTaTHYECKOE aBJIEHHE, COOOIIAIOIINECS
COCYAbI, THAPABINYECKUE MAILIUHEL.

Ilpakxmuka: 3a0auu: BHITAJKUBAIOLIAs CHUJIa B Pa3JIMYHBIX CUCTEMax; MpUOOpHl B 3azadax
(coobmaromumecs: cocybl, TMIPAaBINYECKUE MAIIMHBI, pblUaru, OJOKM). DKCIepUMEHTabHbIE
3aJJaHus:

l)usmepenune cunbl Apxumena, 2)U3MEpEeHHME MOMEHTA CHJIbI, JEHCTBYIOIIEIO Ha pblyar,
3)uzmepenue

paboThl CUJIBI YIPYTOCTH IPH MOABEME Ipy3a C MOMOIIBIO MOABUKHOTO WM HEMOABHKHOTO
6110Ka (¢ ncnoJib30BaHueM ooopynoBanus «Touka pocray)

Xapakmepucmuka 0CHOBHBIX U008 0EeAMENbHOCIU.

Ananu3 Tabmui, rpaduxos, cxem. [louck oObsicHeHus HaOmoAaeMbIM coObITUsIM. COOpka
npubOpoB M KOHCTpyKIMid. lcmonb3oBaHue u3MepHUTENbHBIX NpuOOpoB. BrimonaHeHue



71a00paTOPHBIX U MPAKTHYECKUX padoT. J[narHoctiuka u ycTpaHeHUEe HEMCIIPABHOCTEH MprOOpOB.
BricTpauBanne THmoTe3 Ha OCHOBAaHMM UMEIOMIMXCA JaHHbIX. KoOHCTpyuWpoBaHue u
MoaenupoBanue. Pabora B ManbIx rpynmnax. AHaTU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE
pemienue, neiictBus. [lpeacraBneHue pe3ynbTaToB MapHOW, TPYNIOBOM AESTEIbHOCTH.
[TonroroBka cOOOIIEHUH M JOKJIAJOB. Y4acTHE€ B JAMAJIONEe B COOTBETCTBUM C IIPaBHJIAMU
pPEYeBOro NOBEICHUS.

Crartuka.

Teopus: bnok. Ppiuar. PaBHOBecue TBEpABIX TeJl. YCIOBUA paBHOBECHS. MOMEHT CHIIBIL.
[IpaBuno momenToB. LlenTp TskecTtu. HcciienoBaHue pas3jiMuHBIX MEXAHUYECKUX CHCTEM.
KomOuHMpoBaHHbIE 3a1a41, UCTIOTIB3Ys YCIOBHS PAaBHOBECHS.

Ilpakxmuxka: VI3roToBineHne paboTaromeil cucTeMbl OJI0KOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTIU.

Amnanus Tabnun, rpagukos, cxeMm. [Torck o0bsicHeHUsT HabIIOAaeMbIM cOObITUAM. OnpenencHue
CBOICTB pUOOPOB IO YEPTEKaM U MOJEISIM. AHAU3 BOZHUKAIOIUX MPOOIEMHBIX CUTYaIUH.
HaGmronate neiicTBHE MPOCTBHIX MexaHU3MOB. llo3HakoMHTBCS ¢ (PU3UYECKONW MOMAEIBIO
«abcomoTHO TBEPIOE Teioy». PemaTh 3amaun Ha MpUMEHEHUE YCIOBUS(IpaBUiIa) PaBHOBECHS
ppuara. Ilpumensars ycnoBue (IpaBUIO) paBHOBECUS pbluara JUisi OOBACHEHUS JAEWCTBUA
pa3IMYHBIX WHCTPYMEHTOB, HUCIONB3YEeMBIX B TeXHHKE M B ObiTy. COopka mnpubopoB u
KOHCTpPYKUUH. Vcronp30BaHHe HM3MEPHUTEIbHBIX MPHOOpPOB. BrINoiHEHHE 1a0OpaTOpHBIX U
MpaKTHYeCKUX pabot. JluarHoctuka u

yCTpaHEHHE HEHCIpaBHOCTEW MpUOOPOB. BhicTpanBaHue rumnoTe3 Ha OCHOBAHUU HMEIOLIUXCS
JAHHBIX. KouncrpyupoBanue u MOJIeJTUPOBaHHE. Boinonnenue 3a/laHui o
YCOBEPILIEHCTBOBaHUIO MpuOOpoB. Pa3zpaboTka HOBBIX BapHaHTOB ONBITOB. Pa3paboTka u
MIPOBEPKa METOUKU SKCIIEPUMEHTAIbLHON PaOOTHI.

Pabora B manbix rpynnax. AHaIUM3UpYIOT, BbIOMpAOT U OOOCHOBBIBAIOT CBOE pEIEHUE,
neiictBus. [lpencraBneHue pe3ynbTaToOB MapHOW, TPYIIOBOM aesTenbHOCTH. [lonroroBka
coo01eHui U 10k1a10B. OCyHIECTBIIAIOT CAMOOLIEHKY, B3aUMOOLIEHKY JIESITEIbHOCTU. Y4YacTue
B JIMAJIOTe B COOTBETCTBHUU C MIPABUJIAMU PEUEBOTO MOBEICHUSI.

8 ki1ace

TenoBble ABJICHUS.

TemmoBoe pacmmpenue tei. [Ipoueccsl MIaBiIeHus U OTBEpPICBaHUA, UCTIAPEHUS U

koHAeHcanuu. Temonepenaya. BiaxxHOCTh BO3jyXa Ha pa3HbIX KOHTMHEHTAX.

Hemoncmpayuu: 1. Habmonenue TtasHus nbjaa B Boje. 2. CKOpPOCTH HCHApEeHMs pa3iMyYHbIX
xunkocted. 3. TeroBsle nBUrarenu Oyaymiero.

Jlabopamopnule pabomul (¢ HCOJb30BaHNeM 00opyaoBanus «Touka pocra»): 1. 3meHenus
JUIMHBI Tella TPH HAarpeBaHWM M oxJaxjaeHud. 2. OTiuBKa mapa@uHOBOrO CONAATHKA. 3.
Habmonenue 3a muiaBnenueM jbaa 4. OT 4ero 3aBHCHT CKOPOCTh WCIApPEHUs KUAKOCTU? 5.
HaGnroneHue TernonpoBOJHOCTH BOJBI U BO3/1yXa.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCTIU.

CamocrosTenbHO (OPMYIHPYIOT IO3HABATEIbHYIO 3aJady. YMEIT C IOMOIIbI0 BOIPOCOB
noObIBaTh ~ HejocTaroulyto uHpopmauuoo. Mcnonp3oBaHue M3MEpUTENbHBIX — MPHUOOPOB.
Beimonnenne nabopaTOpHBIX M MpakTHYECKUX palboT. JIMarHOCTMKa M YCTpaHEHHE
HEUCHpaBHOCTEN mpubopoB. BricTpanBaHMe TUIOTE3 HAa OCHOBAHWM HMEIOLIUXCS JIaHHBIX.
KoHcTpynpoBanue 1 MOAEINPOBAHHUE.

BrimontHeHNE 3aaHuii IO yCOBEPIIEHCTBOBAHHMIO MPUOOpPOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka M mpoBepKka METOJIUKU 3KCIIepUMEHTalbHOW paboTel. Pabora B MaibIx
rpynnax. AHaJIM3UPYIOT, BbIOMpPAlOT ¥  OOOCHOBBIBAIOT CBOE  pELICHHE, JIeHCTBUS.
IIpencraBineHne pe3ynbTaToOB MApHOW, IPYNIOBOM JEATENBHOCTH. Y4acTHE B JAHAIOre B
COOTBETCTBUU C MIPABUIIAMU PEUEBOTO

MOBE/ICHUS.

JIeKTPUYeCKUE ABJICHUS.



Muxkpomup. Mogenu aroma, cymecrsoBaBine 10 Hadana XIX. McTtopust OTKpBITUS U JEHCTBUSA
rajgbBaHUYECKOro 3JeMeHTa. Mcropus co3manus saekrpodopHor MamuHbl. OnbeiT Bosbra.
DIIEKTPUUECKHI TOK B 3JIEKTPOJIUTAX.

Hemoncmpayuu. (¢ ucnojib3oBanueM odopyaopanus «Touka pocray)

1. Monenu aromoB. 2. ['aneBaHnYeCcKHE dNIEMEHTHI. 3. DIeKTpodopHOit

MaiuHbl. 4. OnbiTel BonbsTa 1 [NansBanu.

Jlabopamopnvie pabomei: 1. Co3nanue ralbBaHUYECKUX AJIEMEHTOB M3 MOJPYYHBIX CPEACTB. 2.
DIIEKTPUUYECKUI TOK B )KUJIKOCTSIX CO3[aHUS «30JI0TOTO KIIFOUHUKa».

Xapaxmepucmuka OCHOBHBIX BUJIOB JI€ATEIbHOCTH:

YOpaBisioT CBOEH MO3HABATEIbHOM W Y4EOHOW AEsTeNbHOCTBIO IMOCPEICTBOM IOCTAHOBKHU
Lese, IUIAHUPOBAHUs, KOHTPOJIA, KOPPEKLUMH CBOUX JACUCTBUH U OLICHKU YCIEIIHOCTH
ycBoeHusa. CpaBHUBAIOT crnocod U pe3ynbTaT CBOMX JACUCTBUHA C 0O0pa3lioM - JIMCTOM
conpoBoxacHus. OOHApYKMBAOT OTKJIOHEHUS. OOAYMBIBAIOT MNPUYMHBI  OTKJIOHCHUHU.
OcCy11ecTBISIIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb. VICIONb30BaHNE M3MEPHUTEIBHBIX MPUOOPOB. BEIMomHeHNEe 1ab0paTOpHBIX U
MpPaKTUYeCKUX padoT. /luarHocTuka U ycTpaHEHUE HeHclpaBHOCTeW MpuOopoB. BeicTpanBanue
TUIIOTE3 HA OCHOBAaHUHU UMEIOIIUXCS JaHHBIX. KOHCTpyHpoBaHue U MOIeTUpPOBaHUE.
DJIeKTPOMArHUTHBbIE SIBJICHHS.

MarautHOe TOJie B BemiecTBe. MarnwtHas aHoMmManus. MarautHele Oypu. PasHoBHIHOCTH
AIEKTPOU3MEPHUTENBHBIX MPUOOPOB. Pa3HOBUIHOCTH ANEKTPOABUTATENICH.

Hemoncmpayuu (¢ Mcnoib3oBaHueM ooopynoBanusi «Touka pocrar): 1. HarmsgHocth
MOBEJICHUSI BEIIECTB B MAarHUTHOM mnosie. 2. Ilpe3eHTannn O MarHUTHOM I1ojie 3e€MJU U O
MarHUTHBIX Oypsix. 3. JleMOHCTparus pasHOBHIHOCTEH JJIEKTPOM3MEPUTEIBHBIX MPUOOPOB. 4.
HarnsinHocTh pa3HOBHIHOCTEH 3JIEKTPOJBUTATEIICH.

Jlabopamopnvie pabomei: 1. VccnenoBanue pa3mudHbIX 3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB.
Xapaxmepucmuka oCHOBHbIX 8U008 0esIMENbHOCHIU:

VYpaBistoT CBOEH MO3HABATEIbHON M y4e€OHOM MAESITENbHOCTHIO MOCPEACTBOM IOCTAHOBKHU
uesei, MIaHUPOBaHUSA, KOHTPOJIA, KOPPEKUHWHU CBOUX JEUCTBUH M OLEHKU YCHEIIHOCTH
ycBoeHusl. CpaBHHMBAIOT CIOCO0 W peE3ylbTaT CBOMX JCHCTBUHA € 0OpaslioM - JIUCTOM
conpoBoxkaeHus. OOHapykuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYMHBI  OTKIOHEHHUU.
OcCyHIecTBISIIOT CAMOKOHTPOJIb U

B3aUMOKOHTPOJIb.

OnTuyeckue siBJICHUS.

HcTouyHuky cBeTa: TEIUIOBbIE, JIIOMHUHECLUEHTHBIE, MCKYCCTBEHHbIE. M3roToBiieHHE KaMephl -
o0CKypa M HCCIe0OBaHHE M300paXeHUs C MOMOIIbI0 MOAETH. MHOTOKpaTHOe HM300pa)keHue
IpeIMeTa B HECKOJIbKUX MJIOCKUX 3epKajiaX. M3roTOBUTH MEPUCKON U C €r0 OMOIIIbIO IIPOBECTH
HaOmroneHus. [IpakThyeckoe HCHOIB30BAHWE BOTHYTBIX 3€pKall. 3pUTENbHbIE WIUIIO3MH,
MOPO’KIaeMble

IIpesIoMJIEHHuEM cBeTa. Mupaxu. PazButue BonokoHHONM onTHKHU. Mcnonp30BaHuE 3aKOHOB CBETA
B TEXHUKE.

Hemoncmpayuu (¢ ucnoap3oBannem odopynoanus «Touka pocray)

1. PaznuyHble HICTOYHUKH cBeTa. 2. M300paxeHue npeaMera B HECKOJIbKUX

IUIOCKUX 3epKaiax. 3. M3o0pakeHne B BOTHYTHIX 3epkanax. 4. Mcmonb3oBaHHE BOJIOKOHHOM
ONTHKHU. 5. YCTPOUCTBO (poTOAMNIAPaTOB, KHHOIIPOESKTOPOB, KAJIEHIOCKOIIOB.

Jlabopamopnvie pabomui: 1. I3roTOBIEHNHE KaMephl - 00CKypa M HcCiel0BaHUe U300pakeHus ¢
nomouibto Monenu. 2. IlpakThyeckoe mnpuMeHeHHe IUIOCKUX 3epkai. 3. IlpakTtuueckoe
UCIOJIb30BaHUE BOTHYTHIX 3epkai. 4. M3roroBineHue nepuckona ¥ HaOMIONEHHUS C MOMOIIbIO
MOJIEJH.

Xapakmepucmuka 0CHOBHBIX U008 0EeAMENbHOCIU.

VYhpaBisOT CBOCH TO3HABATEIBLHONM W y4eOHOW JAESITENBHOCTHIO TIOCPEICTBOM ITOCTAaHOBKH
LeJNel, IUIAaHUPOBAHMS, KOHTPOJIA, KOPPEKLUUH CBOMX JEHCTBUH M OLEHKU YCIEHIHOCTH



YCBOCHHUS. BBIIENsioT U GOopMyIHpPYIOT MO3HABATENBHYIO II€Nb. BBIIENSIIOT KOJTMYECTBEHHBIC
XapaKTepUCTHUKU OOBEKTOB, 3a/aHHble clioBaMu. [IpUHMMAaOT mO3HABaTeNbHYIO LEIb U
COXPaHSIOT €€ MPHU BHITOJIHEHUN

y4eOHBIX AercTBUN. OCO3HAIOT CBOM JeHCTBUS. MIMEIOT HaBBIKM KOHCTPYKTHBHOTO OOIICHHS B
MaJbIX Tpymmnax.

Yesi0BeK U nmpupoaa

ABTOMAaTHKa B Hallel >ku3HU. [IpruMepbl UCMoNb30BaHUS aBTOMATHUYECKUX YCTPOMCTB B HayKe,
Ha mpousBojacTBe M B ObiTy. CpeactBa cBs3u. Pamno u TeneBuiueHue. AJbTepHATHUBHBIC
WCTOYHUKHU dHEpruu. Busl anexTpoctanimii. Heo0X0oaMMOCTh SKOHOMUU MIPUPOIHBIX PECYPCOB
U HCIIOJIb30BAaHHUs, HOBBIX SKOJIOTMUHBIX M Oe3omacHbIX TexHojorui. Hayka u 6e3omacHOCTb
JIIOJICH.

Jemoncmpayuu: 1. poTroMaTepuanbl U CIANIBI IO TEME.

Jlabopamopnwvie pabomoi: 1.I3yueHne NeHCTBUN CPEACTB CBSI3U, PAIUO U TCICBUICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCTIU.

CamocTosaATenbHO  (OPMYIHUPYIOT T[MO3HABATEIBHYIO 3alady. YMEIT (WU Pa3BUBAIOT)
CIOCOOHOCTH C MOMOIIBI0 BOIIPOCOB JI00OBIBATh HEIOCTAOILYIO HH(POPMAIIHIO.

9 kJaacce

Kunemaruka

CrniocoObI onucanusi MexaHuueckoro aeumxeHus. Cucrema orcuera. [IpsMonunelinoe ABMKEHUE.
IIpssMOoNMHENHOE pPAaBHOMEPHOE ABMKEHHE II0 IUIOCKOCTH. llepememieHne u CKOpPOCTh Ipu
PaBHOMEPHOM MPAMOJIUMHENHOM JABUKEHUU N0 IUIOCKOCTH. OTHOCHUTENBHOCTh JBUYKEHUS.
Cnoxenue paBwxeHuid. [lpuHuun He3aBUCMMOCTH JBWXKeHUU. KpuBonuHelHoe IBUKEHUE.
JIBukenue Ttena, OpOILIEHHOTO MOJ YIJIOM K TOpPU3OHTY. PaBHOMepHOE JIBMKEHHE IO
OKpPYXHOCTH. YTIi0Basi ckopocTs. [lepuon u yactora BpaiieHus. CKopocTb

U YCKOPEHHE MTPH PAaBHOMEPHOM JIBUYKEHUU 110 OKPYKHOCTH.

Jlabopamopnule pabomei (¢ Hcnoab30BaHueM 0dopynoBanus «Touka pocray):

W3ydeHue ABMKEHUSI CBOOOTHO MAAIOMIETO Tea.

W3ydeHue ABUKEHUS 110 OKPYKHOCTH.

Ipumepnvie memol NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

OmnpeneneHne CKOpOCTH PaBHOMEPHOTO JIBMKEHHUS MPHU HCIOJIb30BAHUU TpEeHa)kepa «Oeromas
JIOPOKKay.

HcTtopuueckasi peKOHCTPYKIMS ONBITOB [anuies Mo OmpelneneHuI0 YCKOPEHUsi CBOOOIHOTO
NaJCHUS TEI.

[TpuHIMIIBI paOOTHI TPUOOPOB I U3MEPEHUSI CKOPOCTEN U YCKOPEHUH.

[TpumeHeHne CBOOOTHOTO MaleHUs IS M3MEPEHUS peaKuy YelloBeKa.

Pacuer TpaekTopum IBMKEHHS IEpcoOHaxen pacckazos P.Pacms.

Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHUEe U OOCYXKJEHHE TEeKCTa cTarei
MHTEPHET-CATOB, 00CYX/IE€HHE NOKJIAal0B W MPE3CHTallMi, COCTAaBJIEHUE U pelIeHHE 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D o puzuke).

JAunamuka

WNuepunanpuele cuctemsl orcuera. Cuna. 3akoHsl HproToHa. J[BHkeHue Tena moj AeiCTBHEM
HECKOJIbKUX CHJI. [IBHMKEHHE CUCTeMbl CBSI3aHHBIX Tel. J[MHaMuKa paBHOMEPHOIO JIBHKEHUS
MaTepuaibHONW TOUKH IO OKpYxHOCTU. Kitaccel cui. 3aKkOH BCEMUPHOTO TATOTEHHUs. J[BH>KeHUE
raHeT. MickyccTBeHHbIE CITyTHUKHU.

Conneunas cucrema. Mcropus passutus npeacrasieHuii o Beenennoil. CtpoeHne M 3BONIOIMS
BcenenHoit.

Jlabopamophvle pabomet (¢ MCMOJIL30BaHUEM 000pynoBanust «Touka pocray):

W3mepenne Macchl Telna C MCIOJIb30BAaHHEM BEKTOPHOTO pa3ioXKeHHs cuibl. V3yueHue
KWHEMAaTUKU U JMHAMHUKH PAaBHOYCKOPEHHOTO JBWXKEHMs (Ha mpumMepe Mammubl AtByna). U
3y4E€HUE TPEHHUS CKOIbXKEHUS.

Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:



Hcropuueckas peKOHCTPYKIUs onbIToB KynoHa 1 AMOHTOHA MO ONPECIICHUIO BETMYUHBI CHUIIbI
TpeHHUsI CKOJIbKeHUs. [IepBble HCKYCCTBEHHbIE CITYTHUKU 3€MJTH.

Kak ornuyarorcs MexaHM4ecKue MpoLecchl Ha 3emiie OT MEXaHUYECKHX IPOLIECCOB B KOCMOCe?
Tena Conneunoi cucteMbl. OTKpPBITHSI HA KOHYUKE TIepa.

Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCmU: YTEHUE U OOCYXJAEHHME TEKCTa cTarei
MHTEPHET-CATOB, 00CYX/IEHHE [OKJIAaJ0B U MPE3CHTAllMi, COCTAaBICHHWE W pelIeHHEe 3ajad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢pusuke).

Nmnyabe. 3aK0H COXpaHEeHUS UMITYJIbCA

Wmnynec. VM3MeHeHue ummynbca MarepuaibHOM Touku. Cucrema Ten. 3aKOH COXpaHEHUS
UMITYJIbCA.

Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

PeaktuBHOe nBmwxenue B npupoze. Paccnepoanme /ITII ¢ momomipro 3akoHa COXpaHEHUS
HMITYJIbCA.

Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEeHHEe U OO0CYXJEHHE TeKCTa cTarei
UHTEPHET-CATOB, OOCYXKIEHHE JOKJIAJOB M TPE3EHTAlMH, COCTaBICHHE M pEIICHUE 3ajad,
o0cyxaeHue crnocoboB pemieHus (moaroroska k OI'D no duzuke).

Craruka

PaBHOBecue Tena. MOMEHT cuUiibl. Y CIIOBUSI paBHOBECHS TBEpIOro Tena. [IpocThie MeXaHU3MBI.
Jlabopamopnule pabomei (¢ Hcnoab30BaHueM 00opynoBanus «Touka pocray):

Omnpenenenue NEHTPOB MacC Pa3IUYHbIX TN (TpU crocoba).

IpumepHnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

[IpumeHeHHe TMPOCTHIX MEXAaHU3MOB B CTPOMTENLCTBE: OT 3E€MIIIHKH 110 HebockpeOa.
HccnenoBaHue KOHCTPYKIIMM BEJIOCUTIEA.

Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHEe U OOCYXKJEHHE TEKCTa cTarei
MHTEPHET-CATOB, 00CYX/IE€HUE JOKJIaJ0B U MPE3CHTAllMi, COCTAaBJIEHUE U pElIeHHE 3ajad,
o0cyxaeHue cnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

Mexannuyeckue KojJe0aHUsI M BOJTHBI

Mexannueckue konebanusa. I[IpeoOpa3oBaHue »HHEPruM MpPU MEXaHUYECKUX KOJICOaHUSIX.
Marematuueckuii ¥ TPY>KUHHBIA MasTHUKA. CBOOOJIHBIE, 3aTyXalOIIME U BBIHYXJICHHbBIC
kosnebanus. Pezonanc. Mexanndeckue BoJIHBL. J[JTMHA U CKOPOCTH BOJIHBL. 3BYK.

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

W3ydeHue koneOaHul HUTSHOTO MasiTHUKA.

IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

CtpyHHBIE My3bIKaTIbHbIE HHCTPYMEHTHI. KonebaTenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHUe W O00CYXKJIEHHE TeKcTa craTeil
WHTEPHET-CATOB, 00CYXJIE€HHE MOKIAJ0B U TMPE3CHTAllMi, COCTAaBIIEHHWE W peIIeHHe 3ajad,
obcyxaeHue crnocoooB pemienus (moaroroska k OI'D no duzuke).

DJIeKTPOMArHUTHBIE KOJIeOAHNS U BOJHbBI

[TepemennsblIil anexkTpuueckuil Tok. KonebatenbHblil KOHTYp. BbiHy)XIeHHBIE U cBOOOAHBIE DM
Kosebanusi. DM BOJHBI U X CBOMCTBA.

IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

[IpuHuMIBl paguocBsi3u U TeneBUIEHUs. BnusHue DM u3nydeHHil Ha JKUBBIE OpPraHU3MBL
N3roroBieHne ycTaHOBKH JJIsi IEMOHCTPALMK OMBITOB 1o DOMIU.

OnekTpoMarHutHoe uznyyeHue CBY-neun. Mcrtopuueckast peKOHCTPYKIIUS ONBITOB AMnepa.
Xapakmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTeHne W O00CYXKJIeHHE TeKcTa craTeil
WHTEPHET-CATOB, 00CYXJIECHUE MOKJIA0OB U TPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHe 3ajad,
obcyxaeHue crnocoooB pemenus (moaroroska k OI'D mo dusuke).

OnTuka

Uctounuku cBera. JlelicTBusl cBeTa. 3aKOH MPSIMOJIMHEMHOTO PACHPOCTPAHEHUS CBETa. 3aKOH
oTpaxkeHus cBeta. [locTpoenune n300pakeHuil B TUIOCKOM 3epKaJie.

3aKoH TPENIOMJICHUS CBETa Ha IIJIOCKOM TpPaHUIIE JIBYX OJHOPOIHBIX TIPO3PAYHBIX CpPE.
[Ipenomnenue cBera B mpusme. Jlucnepcus cBeta. SIBjJeHUE MOJHOIO BHYTPEHHETO OTPaKEHUSI.



JIunsel. Tonkue nuH3bL [locTpoeHne n300paxKeHUi, CO31aBacMbIX TOHKUMH JHH3aMu. [na3 u
3penue. OnTuyeckue mpruoopHI.

Jlabopamopnule pabomei (¢ Henoab30BaHueM odopynoBanns «Touka pocray):
DKCIepuMEHTalbHas IPOBEPKA 3aKOHA OTPAKEHUSI CBETA.

W3mepeHue nokasaresns npeaoMIICHUS BOJIBI.

H3mepenne poKycHOro pacCTOSHUS cOOUparoiei TUH3bI.

Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008ANENLCKUX PAOOM.:

Hcropus ucciieoBaHus CBETOBBIX SIBJICHUM.

HcTopuueckasi peKOHCTpYKLUS Teneckona [ anumnes.

W3roroBieHune KaaeiaocKora.

Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCmU: YTEHUE U OOCYXJAEHHME TEKCTa cTarei
MHTEPHET-CATOB, 00CYX/IE€HHE [OKJIAaJ0B U TMPE3CHTAllMi, COCTAaBIICHWE W pelIeHHEe 3ajad,
obcyxaeHue crnoco0oB perierus (moarororka k OI'D no dpusuke).

Du3uKa aTOMa U AaTOMHOIO0 /Apa

Crpoenue aroma. [lornomnienue u ucnyckanue cBera aromamu. Ontuyeckue crnekTpbl. ONbIThI
Pesepdopna. [Inanerapnas moaens aroma. CTpoeHHE aTOMHOTO sjipa. 3aps0BO€ U MaccoBOE
yhcia. SnepHble cuUibl. DHEPrus CBSI3U ATOMHBIX SJE€p. 3aKOH paJMOaKTUBHOIO pacnaja.
Anbda- u Oera-pacnansl. [IpaBuna cmemienus. SlnepHsie peakiuu. JleneHue U CUHTE3 sIEp.
SAnepnas sHepretuka. Mcrounuku sHepruu ConHua u 38e31. Perucrpanus saepHbIX U3ITy4eHUH.
BnusHue paanoakTUBHBIX H3JIyYEHHI HA KUBbIE OpraHu3Mbl. Jlo3umerpus. DKOIOrMYecKue
POOJIEMBI SIIEPHON YSHEPTETHUKH.

Ilpumepnvie membl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

Hcropust nzydeHus atoma.

N3mepenne KI1/] comneunoit 6arapen.

HeBunumele n3nyueHus B CHEKTPE HArpEThIX TEJl.

Xapaxmepucmuka OCHOBHBIX U008 OesamelbHOCMU: YTEHHEe U OOCYXKJEHHE TEeKCTa cTarei
MHTEPHET-CATOB, 00CYX/IEHHE JOKJIAaJ0B U MPE3CHTAllMi, COCTABJIEHUE U pElIeHHE 3ajad,
oOcyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

®opMbI OPpraHu3aluy 00pa3oBaTeILHOIO NpoLecca:

- TPYIIOBAs;

- UHIUBUIyaJIbHAas,

- (hpoHTaNBHAS.

Bexyumme Texnosnornu:

Hcnonb3yroTcss 3J€MEHThl CIEAYIOUIMX TEXHOJOTUH: MPOEKTHas, MpOoOJIEMHOro OOy4YeHHs,
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHAs,, KPUTUYECKOIO MBILIUIEHUS, MPOOJEMHOr0 JAMasora,
UrpOBast.

OcHoBHbBIe MeTO/IbI PA0OTHI HA YPOKe:

Beaymumu meronamu oOy4yeHMs SIBISIOTCS: YaCTUYHO-TIOMCKOBOM, METOJ] MaTeMaTH4ecKOoro
MOJIETTUPOBAHUS, AKCUOMAaTUYECKUI METO/.

DopMbI KOHTPOJIA:

Tak Kak 3TOT Kypc ABJISI€TCS AOMOJIHUTENBHBIM, TO OTMETKA B OaJIax HE CTaBUTCA.

VYuyamuiics yduTcs OIEHMBaTh ce0s W JAPYrHMX caM, 4YTO IIO3BOJISIET pa3BUBaTh YMEHHS
caMOaHajlM3a U CIOCOOCTBYET pPa3BUTHUIO CAMOCTOSITEIBHOCTH, KaK CBOMCTBY JIMYHOCTH
ydauierocsi. BuIsiBlieHME NPOMEXYTOUYHBIX M KOHEYHBIX PE3YJIbTaTOB YYalllUXCsSl MPOMCXOIUT
yepe3 NPaKTUYECKYIO JIeATEIbHOCTh; 3a4eTHbIE PaOOTHI:

* TeMaThyeckas MoJ0OpKa 3a/lau Pa3IYHOTO YPOBHS CIIOKHOCTH C HPEICTABICHHUEM pa3HBIX
METO/IOB pelieHus B BU/JIE TEKCTOBOI0 AOKYMeHTa, npe3eHTanuu, G-
aHMMAIHH, BUIEOPOJINKA WK WED - cTpaHHIbl (caiiTa)

* BBICTaBKa [TPOEKTOB, MPE3EHTALINN;

* JIEMOHCTpALUs SKCIEPUMEHTa, KaYeCTBEHHON 3aJaul ¢ KaueCTBEHHBIM (YCTHBIM HJIM B BHJIE
NPWIOKEHUs, B TOM 4YHCIe, MPE3eHTAIMeil) omucaHueM Ipoliecca Ha 3aHATUH, (ecTuBase
HKCIIEPUMEHTOB; (PU3UUECKUE OJIMMITHA/IBI.



KaﬂeHHapHO-TeMaTI/I‘leCKOC IVIAaHUPOBaHUE 7 KJaacc

Ne
/o

Hara
MPOBEJICHUS
Ilnan | dakr

Tema ypoka

Hcenonb3oBanue
000py10BaHUSA
LHEeHTpa
€CTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTel
«Touxka pocray»

IIpUMEYaHue

1. Beenenue (14)

BBognoe 3anstue. Llenu m 3agaum | Komneroreprnoe

1 Kypca. TexHuka 6€301acHOCTH. obopyoBaHue

2. Poaib DkciepuMeHTa B sKM3HU Yes1oBeka (34)
Cucrema evHULL, TIOHATHE O KommerotepHoe

2 MPSIMBIX M KOCBEHHBIX U3MEPEHUSIX | 000pyJoBaHUE
Du3NUeCcKuil IKCIIEPUMEHT. O6opynoBanue  Jyist
Bunel pusndeckoro sKCrepuMeHTa. | J€MOHCTpAIHii
[TorpemHocTh H3MepeHus. Bup
MOrpenHocTed n3mepenus. Pacuér

3 MOTPENTHOCTH W3MEPEHUSI.
JlaboparopHas pabota ObopynoBanue s
«3mepenne oObemMa TBepI0To 1abopaTopHBIX paboT
tenay. [IpaBuna odhopmieHus u YU4EHUYECKUX

4 1a00paTOpHOI pabOTHI. OTIBITOB

3. Mexanuka (84)

PaBHOMEpHOE 1 HEpABHOMEPHOE

O6opynoBanue st

5 JIBUKCHMSL. 71a00paTOpHBIX paboT
" CHHMYECKIX
I'padmuueckoe npeacraBieHne i
ombiToB  (Ha  0Oaze
6 JIIBHOKEHHUS.
KOMIIJIEKTOB ISt
Pemenue rpaduueckux 3aaay, 0rs)
pacuer myTu U CpeHer CKOpOoCTH
7 HEPaBHOMEPHOT'O JIBHKCHHSI.
[ToHATHE MHEPLIUU U HHEPTHOCTH.
LenTpobexHas cuina..
Cuia ynpyrocTH, Cujia TpeHHsI O6opynoBanue as
1abopaTopHbIX paboT
JlabopaTopHas pabota patop p
U YYEHHUYECKHX
«HccrnenoBanue 3aBUCHMOCTH
. onblToB  (Ha  0Oaze
CHJTBI YIIPYTOCTH, BO3HUKAIOIIEH B
KOMIIJIEKTOB ISt
NpyXHHE, OT CTeNeH! AedopMariu o)
10 MPYXKUHBD».
JlabGopaTopHas pabota
«Omnpenenenne kKodppuIreHTa
11 TpPEHUsI Ha TPUOOMETPEY.
12 JlaGoparopHas paboTa OO6opynoBanue ajst




«HMccrnenoBanre 3aBUCUMOCTH 1a0opaTOPHBIX padoT
CHWJIBI TPEHUS OT CHUJIBI u YUEHUYIECKUX
HOPMaJIHHOTO JABJICHUSD. OTIBITOB
4. 'mapocraTuka (124)
13 [TnotHOCTH. 3amaua naps I'epona O6opynoBanne  Jist
N €MOHCTpaLHi
Pemenue 3aga4 noBeIlLIEHHON a pal
CJIO)KHOCTH Ha pacueT MIOTHOCTU
14 BEIIECTBA.
Perrenuie 3aga4d moBLIIEHHON O6opynoBanne  JIst
15 CJI0)KHOCTHU JIEMOHCTpaLui
JlaBiieHue XKUIKOCTH U ra3a. 3aKOH
16 [Mackans
17 Coo0mmarommuecst CoCcybl.
JlaboparopHast pabota O6opynoBanue st
18 «M3roroBnenue Mmoaenu (poHTaHa» | Ja0OpPATOPHBIX PadoT
u €HUYECKHIX
JIaGoparophas paboTa ya
onpiToB  (Ha  0aze
19 «M3roroBnenue moaenu (hpoHTaHa»
KoMIuteKToB Jiy1st OI'D
3akon [lackans. [laBnenue B
KHUJKOCTAX M razax.
IManpaBnuueckre MaluHEIL.
20 CooOmiaromuecs CoCy/bl.
Brrtankuparomiast cuna. 3akoH O6opynoBanne  Jist
21 Apxumena. JIEMOHCTpAINI
JlaboparopHast pabota O6opynoBanue st
«BblicHEeHUE yCcIOBHS IJIAaBaHUS 1abopaTopHbIX paboT
TE. " YICHUYICCKUX
22 ONBITOB
bnox 3anau Ha 3akoH [lackans, O6opynoBanue  JUIst
23 3aKOH ApXumena. JIEMOHCTpALil
biox 3ama4g va 3axon Ilackans,
24 3aKOH Apxumena.
5. Cratuka (104)
25 Bbiok. Peruar. ObopynoBanue ISt
€MOHCTpaLHi
PaBHOBecue TBepnbix Ten. MOMEHT A pan
26 cuibl.IIpaBuio MOMEHTOB.
Hentp Tsxectu. HMccnenmosanue | O6opynoBanue — aJis
27 pPa3TMYHBIX MEXaHUYECKUX CUCTEM | IEMOHCTpAIIHiA
KomM0OunnpoBanHbie 3a1auu,
28 WCIIOJIB3YS YCIIOBHSI PAaBHOBECHSI.
KomM0OunnpoBanHbie 3a1auu,
29 WCIIOJIB3YS YCIIOBUS paBHOBECHS
JlabGopaTtopHas pabota O6opynoBanwue st
«U3rotoBnenue padoraromieit 1abopaTopHBIX paboT
30 crcteMbl 6J10K0BY». OhopMmiteHne " YUEHUYECKUX




paboTHI.

oneiToB  (Ha  0aze

Pabora Hag nmpoexktoM «boku».
JlaGopaTopHas pabota
«M3roToBnenue padoraromieit

KoMIuIekToB 11t OI'D

31 CUCTEMBI OJIOKOBY.
JlaboparopHast pabota ObopynoBanue is
«M3roroBnenue paboTaroiei 71a00paTOPHBIX padoT
CHCTEMBI OJIOKOB. u YUEHUYIECKUX
32 OTIBITOB
33 Odopmnenue pabOTHI. KommerorepHoe
34 3amura MpoeKTOB. o0opynosanue
KanengapHo-temaTudeckoe mjiaHupoBanue 8 kiace
Ne | Jlara Tema ypoka Hcnoab3oBanne prUMeYaHue
/1 | IpOBEACHUS odopynoBaHust
Ilnan | Pakr 1enTpa .
eCTeCTBEHHOHAYYHOii
U TeXHOJIOTHYeCKOM
HAINIPABJIEHHOCTEHl
«Touka pocra»
1. BBenenue (14)
BBognoe 3amstme. llenu u | KommbiorepHoe
3aaun Kypca. Texnuka | o6opynoBaHHe
1 0€30MaCHOCTH.
2. TenioBble siByienus (12 v)
Paznoobpazue teroBbix | KommberorepHoe
siBieHui. TeroBoe pacuipeHue | 000pyaoBaHue
2 TEl.
JIaGoparopHas paboTa O6opynoBanue as
«3mMeHeHust UTHBI Tena Ipu 1abopaTopHbIX paboT
HarpeBaHUU U OXJIAXKICHUN. u YU4EHUYECKUX
3 OTIBITOB
Tennonepenaua Habmonenue ObopynoBanue ISt
TETUTOTIPOBOHOCTHU BOJIBI U JIEMOHCTpAIIHHA
4 BO3/yXa.
JlaGopaTtopHas pabota O6opynoBanue st
«3mepenune yaenpbHON 1abopaTopHBIX paboT
TETUTIOEMKOCTH Pa3TUIHBIX " YICHUYCCKUX
5 BEIIIECTBY. onbiToB  (Ha  0ase
[naBnenue u oTBEpCBAHUE. kommuekros a1 OI'J
JIaGoparophas paboTta «OTIMBKa
6 napaduHOBOTO COJTATHKA




JlaGopaTopHas pabota
«Habmronenue 3a mIaBlIeHHEM

O6opynoBanwue st
na0opaTOpHBIX paboT

JIbIa» u YU4EHUYECKUX
7 OIIBITOB
Pemenue onumnuagHeix 3a1a4 O6opynoBanue ISt
Ha ypaBHEHHE TETIOBOTO | IEMOHCTpAIHii
8 Oananca
Pemenue onuMnuaaHeIx 3a1a4 Ob6opynoBanue s
9 Ha pacy€T TEIUIOBBIX MPOLIECCOB | IEMOHCTpaIUit
10 Jlaboparopus kpuctaorpadum.
Hcnapenue u KoHAEHCAIUS. O6opynoBanue  [UIst
11 JIEMOHCTpALUH
CocraB aTtmocdepsl, O6opynoBanue It
HabJI0IeHNE TIepexo/ia JIeMOHCTpaIui
HEHACBILICHHBIX 11apOB B
12 HACHIIICHHBIC.
Bnaxsocte Bo3zayxa Ha pasHbix | OOopynoBanue — Juist
13 KOHTUHEHTAX JIEMOHCTpPAINI
3. DuiekTpuyeckue siBjeHus (84)
Muxkpomup. Mogenu atoma, ObopynoBanue ISt
14 cymectsoBaBune 10 Haqaya XIX | nemoHcTpanui
HcTopust OTKpBITHS U JEHCTBUS KommerotepHoe
15 rajbBaHUYECKOTO JIEMEHTA obopyoBaHue
Uctopus CO3/1aHUA
35IeKTpOohOpHOU
16 MaIIHHbI
Omnbitel Bonsra. Onexrpuyeckuii | Kommneroteprnoe
17 TOK B JJICKTPOJIUTAX. o0opynoBaHue
Pemenue onmumnuaaneix 3agad Ha | O0opynoBanue  Juist
18 3aKOHBI TOCTOSIHHOTO TOKa JIEMOHCTpAIIHHA
Habmronenue 3aBucUMOCTH ObopynoBanue ISt
COIIPOTHBIICHUS IPOBOJIHAKA OT | JIEMOHCTpAIUit
19 TEMIEPATYPHI.
JlabopaTopHas pabota O6opynoBanue st
«OrmpeneneHue CTOMMOCTH 1abopaTopHbIX paboT
M3PACXOJ0BAHHOU u YYECHUYECKUX
ANEKTPOIHEPTUH ombiToB  (Ha  0Oaze
10 MOIIHOCTH MOTpeOuTeNs v o | KomruiekToB it OI'D
20 CUETUHKY»
Pemenue onmummnuaaHbIx 3a1a4 O6opynoBanne  Jist
21 Ha TEIJIOBOE JICHCTBHE TOKA JIEMOHCTpAIIHA
4. JjIeKTpOMAarHuTHbIE siBJIeHus (34)
DIIEKTPOMAarHUTHBIE SIBJICHMUS. O6opynoBanue ISt
DNEeKTPOU3MEPUTENbHBIE JIEMOHCTpAIIHA
22 IPUOOPHI.
MaruautHas anomanus. | OGopynoBanue  Juis
MaruuTtHsle JIEMOHCTpAIUH
23 Oypu
24 PasnoBugnoctu




3JIEKTPOJIBUTATENEH.

5. OnTuveckue siBjaenus (74)
HcTounuku cBera: TEIIOBbIE, O6opynoBanue ISt
25 JTFOMUHECIICHTHBIE JIEMOHCTpAIIHA
DKcrnepuMeHT HaOII0ACHHE.
MHorokpatHoe n300paxeHue
IpeaMeTa B HECKOJIBKHX TIOCKUX
26 3epKajax.
N3roToBUTH MEPUCKOII U C €T0 O6opynoBanue ISt
MTOMOIIIBIO MIPOBECTH | AEMOHCTpAIUN
27 HaOJIIOAEeHUS
[IpakTH4eckoe UCIOIb30BaHUE O6opynoBanue ISt
28 BOTHYTHIX 3€pKaj JIEMOHCTpAINI
3puTenbHbIC WILTIO3HH, O6opynoBanue ISt
MOPO’K/IaeMBbI€ MTPETOMIICHUEM JIEMOHCTpAIHi
29 cBeta. Mupaxu.
30 Pa3BuTHE BOJJOKOHHOM ONTUKH
Hcnosib30BaHnE 3aKOHOB CBETA B
31 TEXHUKE
6. UestoBek u nmpupona (44)
32 ABTOMAaTHKA B HAIIICH KU3HU . Komnberorepnoe
obopyoBaHue
33 Panuo u TeneBuneHne Py
AJNbTepHATUBHBIE HCTOUYHUKU
34 sHepruu. Buael asekTpocTaHuumii
Hayxka ceronns. Hayka u
35 0€e30I1aCHOCTH JTIOEH.




KanenpapHo-temaTndeckoe niiaHupoBaHue 9 Kjacc

Ne | lara Tema ypoka Hcnoan3oBanue [pUMeYaHue
/Tl | IpOBENIEHUS 000py10BaHMS LIEHTPA
Inan | ®akr eCTeCTBeHHOHay'iHm“a "
TEXHOJIOTU4eCKOM
HanpaBJIeHHOCTeH
«Touxka pocray»
1. Beenenue (14)
BBoanoe 3ansrue. Lenu u | KomnbsroTepHoe
3ajaun  Kypca. TexHHKa | o0opynoBaHHe
1 0€30M1aCHOCTH.
2. Kunemartuka (7 4)
Crioco6b! onucanus Ob6opynoBanue e
2 MEXaHMYECKOTO JIBI)KEHUSI | IEMOHCTpauil
[IpssmonuHerHOE Ob6opynoBanue s
paBHOMEpPHOE JIEMOHCTpALUI
JBUKEHHE TIO TUIOCKOCTH?
Cmotps
u3 Kakou TOYKHU
3 HaOJII01aTh
OTHOCUTENBHOCTH Ob6opynoBanue TUISE
JIBIDKCHHSL. JIEMOHCTpAINit
4 CrnosxeHue ABMKEHUH.
Jlabopamopuwvie pabomoi: | OGopymOBaHUE IS
«3yuenue IBUKEHHS | T1aOOpaToOpHBIX paboT u
CBOOOHO YUEHUYECKUX ONBITOB
MaIar0IIero Temay,
«3yuenne
JIBUYKEHUS Tena o
5 OKPY>KHOCTH»
Kak wu xynma mnonerena | O6opynoBanue JUTSt
BHUIITHEBAs JIEMOHCTpAIUI
KOCTOYKa? Pacuer
TPACKTOPHUH
JIBUKCHUS Ten u
IIEPCOHAKEN
pacckazoB  P.Pacb o
6 MioHxay3eHe
Hcropuueckas Ob6opynoBanue JUTSL
PEKOHCTPYKITUS JIEMOHCTpAINit
oneiToB  lanmunes  mo
OTIpeIeNIEHUI0
7 YCKOpEHUS g.
OmnpeneneHne CKOpOCTH O6opynoBanue TUISL
PAaBHOMEPHOTO JBWIKEHUS | IEMOHCTpPAIHit
npu
WCIIOJTH30BaHUH
TpeHaxepa
8 «OeroBast JOPOIKKAY.

3. Innamuxa

(84)




Cuna BOJIH, cuna | O6opynoBanue V1A
yOeXKICHUS TN JIEMOHCTpAIIHA
cuiia - ¢busnueckas
9 BeNMYUHA?
Jlabopamopnas paboma: O6opynoBanue st
10 «M3mMepeHne Macchl Tena» | 1abopaTopHbIX paboT u
Hewkenue  Tena 1o YUYEHUYECKUX OMBITOB
JIECTBUEM
11 HECKOJIbKUX CHUJI
JBuxkeHue cucremsl | ObopynoBanue TUISL
CBS3aHHBIX JIEMOHCTpAIHi
12 TEJ
Jlabopamopnvie O6opynoBanue st
pabomui: «3yueHue nabopaTopHbIX paboT u
13 TPEHHUSI CKOJIbKCHHSI YUEHUYECKUX OMBITOB
Hunamuka paBHOMepHOro | O0opyaoBaHue TUTST
14 JIBUKEHHS 110 OKPY>KHOCTH | IEMOHCTpaIuit
Uctopus pasButus | O6opynoBanue TUIS
IIPEACTABICHUI JIEMOHCTpALUiI
0o Bcenennoii. ConHeuHas
15 CHUCTEMA.
OtkpeiTus  Ha KoHumke | OOopynoBaHue TUISE
repa. JIEMOHCTpAIUI
[lepBbie  MCKYCCTBEHHBIE
CITyTHUKH
16 3eMuIH.
4. UmnyJbe. 3aKkoH coxpaHeHusi UMnyJibca (34)
17 Kak BbI IXTYy Ha30BeTe... KommerotepHoe
PeakTnBHOE HBUXKEHHE B obopyzoBaHne
18 MIPUPOJIE.
PaccnenoBanune [TII c¢ | KomnbsroTepHoe
MOMOILBIO o0opyoBaHue
3aKOHa COXPaHCHUS
19 UMITyJbCa

5. Cratuka (24)

Jlabopamopnas paboma:
«Ompenenenue  IEHTPOB
macc

pa3iauuHbIX  Ten  (Tpu

O6opynoBanue st
na0opaTOpHbIX paboT u
YUEHHUYECKUX OITBITOB

20 croco6a)»
[TpumeHnenue npocteix | KommbroTepHoe
MEXaHHU3MOB B | o0opy/noBaHme
CTPOUTENBbCTBE: oT
3eMJISTHKH JI0
21 Hebockpeda
6. Mexanuyeckue KoJjie0aHusi M BOJHBI (34)
Buapsl mastHHKOB U ux | O0opymoBaHue TUTST
22 KoJIeOaHui JIEMOHCTpAITHit
23 Urto nepeHocHuT BoJiHA?




Koinebarenpable CUCTEMBI

24 B IIPUPO/JIC U TEXHHUKE
7. DJIeKTPOMATHUTHBIE KOJIe0AHUS W BOJHBI (24)
DKcrepuMeHTaIbHas Kommnbrorepnoe
poBepKa o0opynoBaHue
25 cBoiicte OM BOJH.
HccnenoBanue KomnsrorepHoe
AJIIEKTPOMATrHUTHOTO obopymoBanue
26 uznydernss CBU-neun
8. OnTuka (44)
. UsroroBnenue moaenu KomnsrorepHoe
27 KaJiei1ocKomna. obopyoBaHue
DKcrepuMeHTaIbHas Ob6opynoBanwue JUTSt
poBepKa JIEMOHCTpAIHi
28 3aKOHA OTPAKCHHSI CBETA.
Jlabopamopnas paboma: ObopynoBanue s
«3mepenune nokazaresns nabopaTopHBIX paboT
29 MIPEIOMIICHUS BOJBI) YUEHUYECKUX OMBITOB
Kax otimuatorcst | ObopynoBanue TUTST
MOKa3aTeu JIEMOHCTpAIHi
MPEJIOMJICHUST  I[BETHOTO
30 CTeKJIa
9. ®du3uKka aToMa U ATOMHOT0 siApa (44)
[Tornomenue u | Komnbsroreproe
UCIyCKaHHE CBETa obopynoBanue
aToMaMu. Onrtuueckue | Komneroteprnoe
31 CHEKTPBI. o0opynoBaHue
N3zmepenne KIIg
32 COJTHEYHOU OaTapen
BnusiHue paanoakTUBHBIX
W3JIy4YEHH  HAa  KUBBIC
33 OpraHU3MBI
Cnoco0Bbl 3alMUTEL OT
paZiOaKTUBHBIX
34 U3ITy9eHUN
JIner KoppekTHpPOBKH padoyeii MporpaMmbl
[ara [ara Conepxanue O06ocHOBaHHUE PexkBuzutel | [Toanuck
ypoKa | MpoBeNeHUs | KOPPEKTHPOBKHU MIPOBEICHUS JOKYMEHTa | 3aMECTHUTEISI
o o Qaxty (Tema ypoka) KOPPEKTUPOBKU ( mara u Ne | qupekrTopa 1Mo
IJIaHy MIpHKa3a) YBP







