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ILiianupyemble pe3yJbTAaThI OCBOCHUS NPOrPAMMbI BHEYPOUHOM
NAeATeNbHOCTUCIKCIIEPUMEHTAPHil 10 Ppu3nKe» (¢ UCMOJIb30BaHHEM
o0opynoBanus «Touka pocra») B 7-9 kiaccax.
Peanusanus nporpammsl CiOCOOCTBYET TOCTHXKEHUIO CIEAYIOLINX Pe3y/JbTaTOB:

JInuHocTHbIE:

B cepe JMUYHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX IEUCTBUI yUAIIUXCS:

* y4eOHO-II03HABATENIbHBI UHTEPEC K HOBOMY y4eOHOMY MaTepHally U crocodam
pPEUIEHUSHOBOM 3a/1a4H;

* OpUEHTAIUs Ha TOHUMaHKe MPUYHH yCliexa BO BHEYUEOHOM NesSTEIbHOCTH, B TOM
YUCJI€ HAacaMOAHAJIM3 M CaMOKOHTPOJb pe3yJibTard, Ha AaHAJIU3 COOTBETCTBUSA
pe3yNIbTaTOB TPEOOBAHUAMKOHKPETHOM 3a/1a4H;

* CIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPUTEpPUEB YCIEUIHOCTH BHEY4YE€OHOM
NEATEIIBHOCTH;

Ob6yuarowuiics nOLYYUm 603MOACHOCHb OISl YOPMUPOBAHUA.

* BHYTPEHHEW NO3WIMHM IIKOJbHHKA HA YPOBHE IOJOKHUTEIBHOTO OTHOLIEHUS K
IIKOJIE,IOHMMaHNs. HEOOXOJAMMOCTH YY€HHS, BBIPAKEHHOIO B MpeodsalaHuu
y4e0HO-I03HABATEIbHBIXMOTHBOB;

* BBIPQXKEHHOM YCTONYMBOW yueOHO-I03HABATEIbHON MOTUBAIIUN YUEHUS;

* YCTOMYMBOro y4eOHO-IO3HABAaTEIbHOIO MHTEpPECa K HOBBIM OOLIMM croco0am
pelieHus 3a1a4.

MeTtanpeaMeTHbie:

B chepe peryasiTHBHBIX YHUBEPCAIbHBIX YU€OHBIX JICHCTBUM yUaITUXCS:

* IJJAHUPOBATh CBOM JEHUCTBUS B COOTBETCTBUM C TIOCTaBJIICHHOM 3ajadel u
YCJIOBUSIMU €€pean3allii, B TOM YKCJI€ BO BHYTPEHHEM ILIAHE;

* YUHUTHIBaTh YCTAHOBJICHHBIC TMpaBWja B IJIAHHPOBAHUM W KOHTPOJE Crocoda
pelieHus;

* OCYUIECTBJIATh UTOTOBBIN U MOMIATOBBIN KOHTPOJIb 10 PE3YJIbTaTY;

* OIICHUBAaTh MPABWIHHOCTH BBIMOJHEHUSI JIEUCTBUS HA YPOBHE aJ€KBAaTHOM
PETPOCHEKTUBHONOIIEHKM COOTBETCTBHUSl PE3YJIbTATOB TPEOOBAHUSIM JTAHHOU
3aJ]a44 ¥ 3aJa49HOM 00J1acTH;

* aJICKBAaTHO BOCHPUHUMATH MPEJIOKEHUS W OIEHKY Y4YUTENIe, TOBapHUIIEH,
poauTeNne HAPYTUX JTOIEH;

* pa3nu4aTh cocod U pe3yabTatr JeUCTBUS.

Obyuarowuiicst NOIYYUM 803MONCHOCHIb HAYUUMCSL!

* B COTPYJHUYECTBE C YUUTEJIEM CTaBUTh HOBbIC YUCOHBIC 3a1aUH;

* MPOSIBJISITH TTO3HABATEIBLHYIO HHUITMATUBY B YU€OHOM COTPY/IHUYECTRE;

* CaMOCTOATEIBHO aJICKBATHO OLICHWBATH MPABUIIBHOCTD BBINOJHEHUS JICUCTBUS U
BHOCUTHHEOOXOJMMbIE KOPPEKTUBHI B MCIOJHEHUE KaK IO XOAy €ro peajiu3allui,
TaK M B KOHIIE JCHCTBHUA.
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B cepe no3naBaTebHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUI yUaIIUXCSL:

* OCYIIECTBIIATH MOUCK HEOOX0UMOM HH(DOPMALIUY SIS BHITIOJIHEHUS! BHEYUEOHBIX
3aJlaHUil  CHUCIIOJNIb30BAaHMEM  y4yeOHOW  juTepaTyppl M B OTKPBITOM
UH(POPMALIMOHHOM  IPOCTPAaHCTBE,PHIMKIONEANM, CIOPAaBOYHUKOB  (BKIIOYAs
AJIEKTPOHHBIE, ITU(POBBIE), KOHTPOJIUPYEMOM MPOCTPAHCTBE

HNuTepHera;

* OCYHIECTBIIATH 3aMKCh ((PUKCaIMI0) BHIOOPOUHOU HHPOPMALIMKA 00 OKPYKAIOIIEM
MHUpE U ocede caMoM, B TOM YHcCIie ¢ TOMOIbi0 HHCTpyMeHToB UKT;

* CTPOUTH COOOILIEHHUSI, TPOEKTHI B YCTHON M MHUCbMEHHOU (opMe;

* IPOBOJIUTHh CPABHEHUE U KJIACCU(PUKALIMIO 1O 3a/IaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh IPUUMHHO-CJIEACTBEHHBIE CBSI3U B U3y4a€MOM KpYT€ SBJICHMIA;

* CTPOUTHh PACCYXKJEHUS B (HOpPME CBSI3M MPOCTHIX CYXICHHA 00 OOBEKTE, €ro
CTPOCHUU,CBOMCTBAX U CBA3AX;

Ob6yuarowuiics noxyYuUm 603MOACHOCHb HAYUUMbCA:

* OCYIIECTBIISATh PACIIUPEHHBIA MOUCK MHPOPMAIIMU C UCIIOIB30BAHUEM PECYPCOB
oubnuotek ucetu MurepHer;

* 3anMchiBaTh, (PUKCUPOBATh WHGOpPMAIUI0O OO0 OKPYXAIOWUX SBICHUSIX C
noMouipronHcTpyMeHToB UKT;

* OCO3HAHHO M MPOMU3BOJBHO CTPOUTH COOOIIEHUS B YCTHOW U TUCbMEHHOM (hOpME;
* OCYIIECTBJATh BbIOOp HamOoisiee 3(PEKTUBHBIX CIIOCOOOB pelieHus 3ajJad B
3aBUCUMOCTH OTKOHKPETHBIX YCJIOBHIA;

* CTPOUTH JIOTHYECKOE PACCYX ICHHUE, BKIIOYAIOIIEE YCTAHOBICHHE NPHUYHMHHO-
CJICJICTBEHHBIXCBS3CH;

* MOTIYT BBIATH Ha TEOPETHYECKUI YPOBEHb PEIICHMs 3a7ad: pELIEHUE IO
ONPEJEIICHHOMYIUIaHY, BJIAJICHUE OCHOBHBIMH NPHEMAMM DPELICHMS, OCO3HAHUS
NEATEIbHOCTH 110 PEIICHUIO 3aa4H.

B cepe koMMyHHNKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUM ydaluxcsi:

* QJIEKBAaTHO MCIIOJIb30BaTh KOMMYHHUKATHBHBIEC, IIPEXKAE BCETO - PEUYEBHIE,
CpencTBa JUIAPEUICHUS  Pa3iu4HbIX KOMMYHMKATHBHBIX  3aJad, CTPOUTH
MOHOJIOTHYECKOE COOOIIEHNE, BIaJACThIUAIOTMYECKON (POpMON KOMMYHUKAIIHH,
UCIIONB3ysA, B TOM uyucie cpeacrsa u MHCTpyMeHTHl MKT wmaucrtaHumoHHOTO
0OIICHHS;

* IOMYCKaTh BO3MOKHOCTh CYILIECTBOBAHUS Yy JIOAEH pa3IMYHbIX TOYEK 3pPEHMUS, B
TOM YHCJIE€ HECOBNAJAIOUIUX C €r0 COOCTBEHHOW, U OPUEHTUPOBATHCS HA MO3ULUIO
napTHepa B OOIEHUH UB3aUMOICHCTBUN;

* YUUTHIBATH PA3HbIE MHEHUS M CTPEMUTHCSA K KOOPAMHALWU PA3IUYHbBIX IMO3HLIHMA
BCOTPYJHUYECTBE;

* (hopMynHMpoBaTH COOCTBEHHOE MHEHHUE U MO3ULUIO;

* IOTOBapUBATHCA U MPUXOJUTH K OOLIEMY PELIECHUIO B COBMECTHOM JI€ATEIbHOCTH,
B TOM YHCJIEB CUTyallM! CTOJKHOBEHUS UHTEPECOB;

Obyuarowuiics noay4um 603MONCHOCHb HAYUUMbCAL:

* YUNUTBHIBaTh U KOOPAMHHUPOBATH B COTPYAHHUYECTBE OTIUYHBIE OT COOCTBEHHOM
MO3ULIAH IPYTUXITIOIEN;
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* YYUTHIBATH pa3Hble MHEHUS W HMHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO
ITO3UIIMIO;

* IOHUMATh OTHOCHUTEILHOCTh MHEHUH U TIOJIXO0JIOB K PEIICHUIO MTPOOJIEMBI;

* apryMCHTHPOBAaTh CBOIO TIO3UIMIO M KOOPJAWHUPOBATH €€ C IMO3UIHUSIMHU
MapTHEPOB BCOTPYIHUYECTBE IPH BBIPAOOTKE OOMIETO PEIICHHUS B COBMECTHOMU
JIESITEIILHOCTH;

* 33]1aBaTh BOIPOCHI, HCOOXOAMMBIC JIJIT OpTraHU3aIliil COOCTBEHHOU JICATECITLHOCTH
UCOTPYAHUYECTBA C TAPTHEPOM;

* OCYHIICCTBJIATh B3aWMHBIH KOHTPOJb M OKa3blBaTh B COTPYJAHHYECTBE
HEO0OXO0IMMYIOB3aUMOITOMOIIIb.

IpeamerHbIe:

- OPUEHTUPOBATHCS B SBJICHUAX U OOBEKTAX OKPYKAIOIIETr0 MUpPA, 3HATh TPaHUILIbI
UXTIPUMEHUMOCTH;

- MOHUMAaTh omnpeAeneHuss (PU3MUECKUX BEIUYMH WU TOMHUTH OINpEAeIsoNne
bopMyIIbI;

- TIOHMMAaTh KakuM (PU3NYECKUM TMPHUHIMIAM U 3aKOHAM TOTYHHSIOTCS T€ WU
UHBICOOBEKTHI U SBJICHUS IPUPO/IBI;

- 3HAHWE MOJIETIU TIOMCKA PEIIeHUH s 3a71a4 1o Pu3uKe;

- 3HaTh TEOPETUIECKHE OCHOBBI MATEMATHUKH.

- IPUMEYaTh MOJICIH SABICHUN 1 00BEKTOB OKPYXKAIOIIETO MHUPA;

- QHAJIM3MPOBATH YCJIOBUE 3a/1a4H;

- nepepopMyIUpPOBATH U MOJEIUPOBATh, 3AMEHSTh UCXOHYIO 3a/1auy Jpyrou;

- COCTABJIATH IUIaH PEILICHUS;

- BBIZIBUTATh U MPOBEPSITH MPEAIaraeMple JIJIsl pELIeHUs TUIIOTE3bI;

- BIQJIETh OCHOBHBIMH YMCTBEHHBIMH ONEpAIUSIMH, COCTaBJISIIOIIUMHU TIOUCK
pelIeHusI3a/1a4H.

Coneprkanue nporpaMMbl BHEYPOUYHOII 1eATeJILHOCTH
7 KJacce

BBenenue. Brognoe 3anstue. Llenu u 3amaun kypca. TexHrnka 6€30MacHOCTH.
PoJsib 3KcniepUMeHTA B KU3HM YeJI0BeKa.

Teopusi: V3yuuTh OCHOBBI Teopuu mTorpemHocTed. [lorpentHocTy mpsSMBIX |
KOCBEHHBIXU3MEPEHH, MaKCHMajbHas MOTPEIIHOCTh KOCBEHHBIX HW3MEPCHHIA,
y4eT TMOTPEIIHOCTeH W3MEpeHHUNpu MocTpoeHnn rpadukoB. [IperncraBieHue
pe3yJbTaTOB U3MEPEeHUI B (hopMe TaOuIl U TpaUKOB.

Ilpaxmuxa: OCHOBBI TEOPHH TMOTPEIIHOCTEH NPUMEHATh MPH BHIMOJIHCHUN
AKCIIEPUMEHTATbHBIX3a/1a4, MPAKTHYECKUX pabort.(c HCIO0JIb30BAHHEM
o0opyaoBanus «Touka pocrTay)

Xapaxmepucmuka 0CHOBHbBIX 8U008 0esIMENbHOCHIU
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[IpuBoauTh mpuMepbl OOBEKTOB u3y4deHHs (U3UKU ((u3nuecKkue SBICHUSA,
dbusndeckoe Temo,BemecTBo, (uzmdeckoe moje). HabmiomaTte W aHaIM3UpOBATh
¢uznueckue sBiaeHus (PUKCUPOBATPU3MEHEHUS CBOMCTB OOBEKTOB, CPAaBHUBATH MX
u 0000mare). [lo3HAKOMHUTBCS € SKCIEPUMEHTAIBHBIMMETOJOM HCCIEAOBaAHUS
npupoasl. COopka mpubOpPOB U KOHCTpYKIMH. Mcrnonab30BaHMe U3MEPUTETBHBIX
npuOopoB.BeinoiHeHNE Ta00paTOPHBIX M MPAKTHUUYECKUX padoT. J{MarHoctuka u
yCTpaHEHHE HEUCIPABHOCTEN

npudopoB. BeicTpanBaHue runoTe3 Ha OCHOBAHUM UMEIOLIUXCS IaHHbIX.
MexaHuka.

Teopusi: PaBHOMepHOE M  HEpaBHOMEpHOe  JBIKeHue. ['paduueckoe
npejcTaBieHue ABMKeHus. Pemenne rpadguueckux 3aaay, pacuer MyTd U CpeHen
CKOPOCTH HEpaBHOMEpHOro JBrkeHHs.IIoHATHE HMHEpUMHM W HUHEPTHOCTH.
[lenTpoOexnass  cuna. [IpumeHeHwe  NaHHBIX  (PU3UYECKUX  TOHSTUNB
XKU3HEIEATEIIbHOCTH YesioBeka. Cuiia ynpyrocTy, Cuja TPEHHUS.

Ilpakmuxa: ViccnenoBaHue 3aBUCUMOCTH CHWJIBI YIIPYTOCTH, BO3HUKAIOLIEH B
Npy>XWHE, OTCTeNeHu AedopManuu MpykuHbl. OmnpeneneHue koddduimenrta
TpeHUs Ha TpuboMmeTpe.(¢c ucmoab30BaHueM 00opyaoBaHusi «Touka pocray)
HccnenoBanre 3aBUCUMOCTH CUIIBI TPEHHS OT CHUJIbI HOPMAJIBHOTO JTABJICHUS.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCU.

Ananu3 tabnui, rpadgukoB, cxem. [louck oObsicHEHUsT HaOMI01a€MbIM COOBITHSIM.
OrnpeneneHnecBOMCTB MPUOOPOB MO YepPTEkKAM U MOJICTIAM. AHAIN3 BO3HUKAIOIINX
npoOIeMHBIX cuTyanuil.1i300paxate cucteMy KOOpJAUHAT, BEIOUPATh TENO OTCUETA
U CBSI3bIBAaTh €0 C CUCTEMOM KOOpJMHAT.MCronb30BaTh CUCTEMY KOOPAMHAT IS
U3yYEHHUs NPSAMOJIMHEHHOro JBHKeHUs Tena. COOopKanpuOOpPOB U KOHCTPYKIIMM.
Hcnonp3oBaHue H3MEpUTENbHBIX NpUOOPOB. BollonHeHue m1ab0paTOpHBIXU
OPAaKTHYECKUX paboT(c ucmoJib3oBaHMeM o0opyaoBanus «Touka pocray).
JlmarHoctrvka W yCTpaHEHHE HEHCHpaBHOCTEW MpuOOpoB. BricTpanBaHuerumnores
HAa OCHOBAaHMM UMEIOIIMXCS JOaHHbIX. KOHCTpyWpoBaHHe W MOJEIMPOBAHUE.
BrinonHennesaganuii Mo yCOBEPIIEHCTBOBAHHMIO MPUOOpPOB. Pa3paboTka HOBBIX
BApUMAHTOB ONBITOB. Pa3paboTka HUIIpOBEpKa METOAMKU 3KCHEPUMEHTAIBHON
pabotel. Pabota B Manblx rpynnax. AHAIM3UPYIOT,BBIOMPAIOT U OOOCHOBBIBAIOT
cBOE pemeHue, naeucteus. [lpencraBneHue pe3ynbTaTOB NAPHOM,IPYNIIOBOM
NEeATEIbHOCTH. Y4YacTHE€ B JMajore B COOTBETCTBUU C MPAaBHIIAMH pPEYEBOIO
NOBEACHUS.

I' uapocraruka.

Teopusa: 3akon Apxumena, 3akon Ilackans, rumpocTaTUYecKoe J1aBJICHHE,
COOONIAIOIINECSICOCY/IbI, TUAPABINYECKUE MAILIUHBI.

Ilpakmuka: 3a0auyu. BBHITAJIKWBAIONIAS CUJIA B PA3JIMYHBIX CHUCTEMax; MPUOOPHI B
3aa4ax(coo0IaIuecs: CoCyibl, TUAPABINYECKUE MAIlUHBI, PbIYark, OJIOKH).
DKCneprUMeHTaIbHbBIC 33/IaHUS:

1 )usmepenne cwiibl Apxumesna, 2)u3MepeHue MOMEHTa CHIIbI, JEHCTBYIOIIETO Ha
pbryar, 3)usmMepeHue
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paboOThl CUJIBI YNPYTOCTH TMPU MOIBEME Tpy3a C MOMOIILIO TIOJBIKHOTO WA
HETOABHKHOTO 0J10Ka.(C ucnonb3oBaHuem obopyaoBaHua «Touka pocta»)
Xapaxmepucmuxka 0CHOBHBIX 8UO08 OesIMENbHOCU.

AHaim3 Tabmun, rpadukoB, cxeM. Ilouck o0OBsiCHeHHS HaOJI0aeMbIM
coobITUsIM.COOpKa MPUOOPOB U KOHCTPYKIMU. Mcronap30BaHuEe U3MEPHUTEIBHBIX
npuOOpoB. BeINosHeHnenadopaTOPHbIX U MPAKTHYECKUX paldoT. JuarHoctuka u
yCTpaHEHUE HEUCIpaBHOCTEW mnpuOOpoB.BricTpanBaHuWe TUMOTE3 HAa OCHOBAHHUU
UMEIONTUXCsl JaHHBIX. KoHcTpyupoBanue u MojenupoBaHue.Pabora B Malbix
rpymnmnax. AHAIM3UPYIOT, BHIOMPAIOT ¥ OOOCHOBBIBAIOT CBOE  pEIICHHE,
nevicteus. IIpencraBnenne pe3yapTaroB  IMAPHOW, TPYIIIOBOM  JIESATEIBHOCTH.
[TogroroBka cOOOIEHUI HMOOKIAAO0B. YUYacTHE B IHAJIOTE B COOTBETCTBHHU C
MpaBUJIAMH PEUYEBOT0O MOBEICHHUS.

Crartuka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpABIX Tes. YCI0BUS paBHOBECUS. MOMEHT
cuiblIIpaBuno  MomenToB. LleHTp Tskectn. MccnemoBanue — pasnmMyHBIX
MeXaHHueckux  cucteM.KoMOMHUpOBaHHBIE  3aJayd, HUCMOJb3Yysl  YCJIOBHUSA
paBHOBECHSI.

Ilpaxmuxa: VI3rotoBieHue padboTaroeid CucTeMbl OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0esIMENbHOCU.

Ananu3 tabmui, rpadgukoB, cxeMm. [louck o0ObsicHEHUsT HAOII01a€MbIM COOBITHSIM.
OrnpeneneHnecBOMCTB MPUOOPOB MO YepPTEXKaM U MOJIETAM. AHAIN3 BO3HUKAIOIIHNX
npoOnemMHbIx  cuTyanuii.HaGmiomate  fmelicTBUE€  MPOCTBIX — MEXaHU3MOB.
[To3HakOMHUTBCST ¢ (PU3UUECKON MOJENbI0 «aOCONIOTHOTBEP0E Teno». Pemiathb
3a7a4u Ha PUMEHEHUE ycCJIOBUsI(TTPaBUIIA) paBHOBECUs  pbluara.
[IpumensThyciioBre (MpaBUIIO) PaBHOBECHUsI pbluara isi OOBSICHEHUS ICHCTBUSA
Pa3IMYHBIX UHCTPYMEHTOB,UCIIOIB3YEMBIX B TEXHUKE U B ObITY. COOpKa mpruOOpoB
U KOHCTpyKuuii. Vcmonb3oBaHuen3MepuTenbHBIX MpUOOpPOB. BrImonHeHue
71a00paTOPHBIX U MPaKTUYECKUX padoT. JluarHocTuka u

YCTpaHEHHE HEWCIPABHOCTEHW MPUOOpPOB. BhICTpawBaHWe THIOTE3 HA OCHOBAHHWH
MMeEroIMXcs JaHHbIX. KoHcTpynpoBanue n MmoaenupoBanue. BoIojiHEHUE 3aaHHI
10 YCOBEPIIEHCTBOBAHMIO MPUOOpPOB.Pa3paboTka HOBBIX BapHAHTOB OIIBITOB.
Pa3paboTka 1 mpoBepka METOIUKHU IKCIIEPUMEHTATHHOUPAOOTHI.

PaGora B Manbix rpynmax. AHaTU3UPYIOT, BBIOMPAOT M OOOCHOBBIBAIOT CBOE
pemenue, nerctBusa.  lIpencraBnenne  pe3ynbTaToOB  MApHOM,  I'PYIIIOBOM
nesiteabHoCTH. [loaroToBKa cooOIeHnN 0KIa10B. OCYIIECTBISIIOT CAMOOIICHKY,
B3aMMOOLICHKY JIESITENIbHOCTH. Y4YaCTHUE B JUAJIOT€ BCOOTBETCTBUM C MpaBUIAMU
pEYEBOro MOBEAECHUS.

8 Kiace
TensmoBbie ABJCHNS.

TermnoBoe pacmmpenue ten. [Iporeccesl miaBieHust 1 OTBEPACBaHUS, UCIIAPEHUS U
KOHJAeHcanuu. Temionepenayda. Biia)xHOCTh BO3AyXa HA Pa3HbIX KOHTUHEHTAX.
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Hemoncmpayuu: 1. Habmonenue tasgHus abaa B Boae. 2. CKOPOCTH HCHApEeHUS
pasTuIHBIXOKUAKOCTEH. 3. TemnoBbie nBUTraTenu Oyymero.

Jlabopamopmnvie pabomvi(c ucHoOJb30BaHUEM o0opynoBaHusi «Touka
poctay): 1. I3mMeHeHus JUIMHbBI Tesa MpU HarpeBaHuU W oxJjaxaeHuu. 2.OTiIrBKa
napaduHoBoro coiyigatuka. 3. HaOmronenue 3a maBieHueMm Jbna 4. OT dgero
3aBUCUTCKOPOCTh HcHapeHus: >kujakoctu? 5. HalOmrogeHuwe TemaonpoBOAHOCTH
BOJIbI M BO3/TyXA.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0esTMENbHOCIU.

CamocTrosTenbHO (GOPMYIUPYIOT MO3HABATENBbHYIO 3aJady. YMEIOT C MOMOIIbIO
BOIIPOCOB00BIBATH HEJIOCTAIOIIYIO nH(popmaIuio. Hcnons30Banue
U3MEpPUTETHHBIX MPUOOPOB. BhIMoaHEHNENa00paTOPHBIX M MPAKTHYECKUX PaOOT.
JlmarHocTrka W yCTpaHEHHE HEHCHpaBHOCTEW MpuOOpoB.BricTpanBaHue rurmores
Ha OCHOBaHHMH UMEKIIMNXCS JaHHBIX. KOHCTpyHpoBaHKe U MOIEIUPOBAHHUE.
BrinonHenue 3amaHuii M0 yCOBEPIIEHCTBOBAHHIO MPUOOPOB. Pa3paboTka HOBBIX
BapuaHTOB oONBITOB.PazpaboTka M TmpoBepka METOAMKUA DSKCHEPUMEHTAIBHON
pabotel. PaGota B Manblx rpynmnax.AHAIM3UPYIOT, BEIOUPAIOT U 0OOCHOBBIBAIOT
cBO€ peumieHue, aeucteus. llpencraBinenue pe3ynbTaTOBIIAPHOM, TPYIIIOBOU
NEeSATEIbHOCTH. YYacTHE B IUAJIOTE€ B COOTBETCTBUHU C IIPaBUIIAMHU PEYEBOTO
MOBEJICHUS.

dyleKTpUYeCcKHUe SIBJICHUS.

Muxkpomup. Mogenun aroma, cyumiectBoBaBmme a0 Hadana XIX. Hcropus
OTKPBITUSL W  JICUCTBUSITAIbBAHWYECKOTO  djieMeHTa. Vctopust  co3gaHus
anexkTpodopHOoit MamuHbl. OnbIT BoapTa. DNeKTpUYECKU TOK B AIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanuem ooopyaoBanus «Touka pocray)

1. Moaenu atomoB. 2. ['aapBaHUYECKHE dJIEMEHTHI. 3. DIeKTpodopHOt

MaiuHbl. 4. OnbiTel Bosibra u I'ansBanm.

Jlabopamopmnvie pabomwer: 1. Co3naHue TrajdbBaHUYECKUX JJIEMEHTOB W3
NOAPYYHBIX CPEACTB. 2.DNEKTPUUECKUN TOK B JKHIKOCTSAX CO3JaHUS «30JIOTOTO
KIIFOUHMKA) .

Xapaxmepucmuxa OCHOBHBIX BUJIOB JA€SITEIIbHOCTH:

VYrpaBisitoT CBOEM MO3HABATEIbHOM U Y4eOHOW JEATEeIbHOCTBHIO IMOCPEICTBOM
IIOCTAHOBKUIIENICH, IUIAHUPOBAHUsA, KOHTPOJSA, KOPPEKUMHU CBOUX JCUCTBUU U
OILICHKH YCIIEITHOCTH ycBOeHUsA.CpaBHUBAIOT CIIOCOO U Pe3yJabTaT CBOUX JCHCTBUIA
c obOpasuoM - JMCTOM  compoBOXAeHHUS.OOHAPYKUBAIOT  OTKJIOHEHUS.
OO0ayMBIBAIOT MPUYUHBI OTKIIOHEHUH. OCYIIECTBIISIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb. VIcTonb30BaHNe  M3MEPUTENBHBIX TpuOOpoB.  BrmonHeHue
7a00paTOpHBIX U MpakTHueckuxpabor.  [luarHocTMka W yCTpaHEHHE
HEUCITpaBHOCTEN MpuOOpoB. BricTpanBaHue TUNOTE3 HAOCHOBAHUM HMEIOIIMXCSA
naHHbIX. KOHCTpynpoBaHue U MOJETUPOBAHUE.

JJIEKTPOMATHUTHbBIE SBJICHHS.

MarnutHoe T10J€ B BemiecTBe. MarHuTHas aHoMmanus. Mar"auTHele OypH.
Pa3HOBHIHOCTHAIIEKTPOU3MEPUTEIIBHBIX npuOOpOB. PaszHoBunHOCTH
DIEKTPOIBUTATEIICH.
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Hemoncmpayuu(c ucnojab3oBanueM oOopynoBanusa «Touka poctay).l.
HarnsimHocTh noBeneHus BelecTB B MaruuTHoM noJie. 2. [Ipesentannu o
MarHuTHOM TioJie 3eMJii M O MarHuTHeIX Oypsx. 3. JlemoHcTpanus
Pa3HOBUIHOCTENAIIEKTPOU3MEPUTEIBHBIX prudOpOB. 4. HarnsgrocTts
PA3HOBUIHOCTEM BJIEKTPOABUTATEIIEH.

Jlabopamopnvie pabomui: 1. ViccaenoBanue pa3aiudHbIX JICKTPOU3MEPUTEIIBHBIX
npruOOpOB.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCIU.

VYrpapisitoT CBOEM MoO3HABaTEIbHOM W Y4eOHOW JEATEeIbHOCTHIO IMOCPEICTBOM
MOCTAHOBKUIIENICH, TUIAHUPOBAHUS, KOHTPOJS, KOPPEKIMU CBOUX JCHCTBUM U
OIICHKU YCIENTHOCTH YCBOeHU.CpaBHUBAIOT CIIOCO0 U PE3YJIbTAT CBOUX JEHCTBUMN

c o0pa3lioM - JHUCTOM  CONpPOBOXIeHUA.OOHAPYKUBAIOT  OTKJIOHEHUS.
OO01yMBIBAIOT IPUYMHBI OTKIOHEHHH. OCYIIECTBISIOT CAMOKOHTPOIb U
B3aUMOKOHTPOJIb.

Onruveckue siBJICHUS.
HMcTouHMKM CBETa: TEIUIOBBIE, JJFOMUHECLIEHTHBIE, UICKYCCTBEHHbIE. M3roTOBIEHNE
KaMmepbl -00CKypa U HCCIeAOBaHHE H300paKEHUsT C TMOMOUIBI0 MOJEIH.
MHorokpatHoe u300pa)K€HHUE TMpPEIMETaB HECKOJIbKUX IUIOCKHX 3epKajiax.
M3roToBUTH MEPUCKOI U C €ro MOMOIIBI0 MpoBecTH HabmoaeHus. [Ipaktuueckoe
VICIIOJIb30BaHUE BOTHYTBIX 3€pKajl. 3pUTEIbHbBIC MIUTIO3UHU, TOPOKIAEMbIE
IpeIoMIIEHUEM cBeTa. Mupaxku. Pa3Butre BOJIOKOHHOM onTuKH. Mcnonap3oBaHue
3aKOHOB CBETAa BTEXHUKE.

Hemoncmpayuu(c ucnoab3oBanuemM ooopyaosanust «Touka pocray)
1. Paznuunbie uCTOUHUKH cBeTa. 2. M300pakeHue nmpeameTa B HECKOIbKUX
mockux 3epkanax. 3. M3o0paxkeHue B BOTHYTHIX 3epkanax. 4. Mcnonbp3oBaHue
BOJIOKOHHOW  ONTHUKHU.S.  YCTpoOHCTBO  (oToanmapaToB, KHHOIPOEKTOPOB,
KaJIEUJOCKOIIOB.
Jlabopamopnsie pabomwi: 1. VI3roToBlieHHE KaMepbl - 00CKypa U HCCJIEIOBaHUE
U300paKkeHust croMolbio mojenu. 2. [lpakThueckoe MNpPUMEHEHUE TUIOCKHUX
3epkan. 3. IIpakThueckoe HCIONB30BAHMEBOTHYTHIX 3e€pKai. 4. M3roroBnenue
NEPUCKOTIAa U HAOTIOACHHS C TOMOIIBIO MOJIEIIH.
Xapaxmepucmuxka 0CHOBHBIX 8UO08 0esIMENbHOCU.
VYrpaBisitoT CBO€M MO3HABATEIbHOM W Y4e€OHOW JEATEIbHOCTBHIO IMOCPEICTBOM
IIOCTAHOBKUILIENICH, IUIAHUPOBAHUs, KOHTPOJSA, KOPPEKLUMH CBOHUX JACUCTBHM U
OLICHKH YCIIEITHOCTH YCBOEHUA.Bbiiensior u (GopMynaupyroT mo3HaBaTEIbHYIO
nenb.  BBIAENAIOT  KOJMYECTBEHHBIE  XapaKTEPUCTUKHUOOBEKTOB,  3a/laHHBIC
ciaoBaMu. [I[puHMMAIOT MO3HABATENBHYIO LETb U COXPAHSIOT €€ MPU BBINOJIHEHUH
y4eOHbIX aecTBuil. Oco3HAIOT CBOM AeCcTBUS. IMEIOT HaBbIKK KOHCTPYKTUBHOTO
0OIlIEHUs B MAJIBIXTPYIITIAX.
YesoBek 1 npupoaa
ABTOMaTMKa B Halled KWU3HU. [IpuMeppl HCHOJIB30BAaHUS ABTOMATUYECKHUX
YCTPOMCTB B HayKe,Ha MNPOM3BOJACTBe U B ObiTy. CpenctBa cBsizu. Paano u
TEJICBUJICHUE. AJIbTEPHATUBHBICE HWCTOYHHUKHUIHEPTUU. BuIbl 3IE€KTpOCTAaHLIMM.
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HeoO0xoammMoCcTh SKOHOMUW TMPUPOIHBIX PECYPCOB HHCIOIB30BAHUS, HOBBIX
HKOJIOTUYHBIX ¥ 0€30MMacHBIX TeXHONIOTHI. Hayka u 6€30macHOCTh 0.
HHemoncmpayuu: 1. poromaTepralibl ¥ CIANHIBI 110 TEME.

Jlabopamopuvie pabomoer: 1.V3ydeHue JEeUCTBUN CPEICTB CBSI3U, Paado0 U
TEJIEBUICHUS.

Xapaxmepucmuxka 0CHOBHBIX 8UO08 OesIMENbHOCU.

CamocTosTennbHO  (DOPMYJTUPYIOT —TMO3HABATCIBHYIO 3ajady. YMEHT (Wiu
Pa3BUBAIOT)CIIOCOOHOCT, € TOMOIIBIO BOMPOCOB JTOOBIBATh  HEIOCTAIOIIYIO
uH(pOpMaIHIO.

9 KJacc
Kunemaruka
CnocoObl OITMCaHuA MEXAHUYECKOTO JIBUYKCHUSL. Cucrema OTCYETA.

[IpsmonuueliHoeABUKEHUE. [IpsAMOIIMHENHOE PAaBHOMEPHOE JIBMIKEHHE 11O
miockoctu. Ilepemenienne W CKOPOCTh TNPUPABHOMEPHOM  IPSMOJUHEWHOM
JNBUKEHUU TO TUIOCKOCTU. OTHOCHUTENBHOCTh JBHKEHHUS. CloKeHHEIBHKEHHM.
[IpuHIMIT HE3aBUCUMOCTH JBWXEHH.KpuBonuHeitHoe nBUxkeHHE. [[BUKeHHe
Tena, OpOIIEHHOrOo TMOJ YIJIOM K TOpU30HTY.PaBHOMEpHOE [BHXKEHHE IO
OKPY’KHOCTH. YTJ0Bas ckopocTh. [lepnon n yactora Bpanienus. CKOpocTh
U YCKOPEHHE MIPU PABHOMEPHOM JABUKEHUU IO OKPY>KHOCTH.

Jlabopamopnvie pabomui(c UCHOJB30BaHHEM oOopynoBanusi «Touka
pocTay):

W3ydeHnue ABM>KEHUs CBOOOHO MaJAr0IIEro Tena.
M3yyenue ABUKEHUS 110 OKPY>KHOCTH.
IIpumepHvie memvl NPOEKMHBIX U UCCIEO08AMENTLCKUX PAOOM!
OnpeneneHue CKOPOCTH PABHOMEPHOTO  JBHXKEHUS MPH  UCIOJIb30BaHUU
TpeHaxkepa «OEeTroBasIOPOKKa.
Hcropuueckas peKOHCTPYKLMS ONBITOB ['anuies Mo ONpeneneHuI0 YCKOPEHUs
CBOOOTHOTOIAJICHUS TEJL.
[TpunLUIIBEI paGOTHI IPUOOPOB I UBMEPEHUS CKOPOCTEH U YCKOPEHHIA.
[IpumeHeHne cBOOOIHOTO NaACHUS I U3MEPEHHS PEAKIIMH YETI0OBEKA.
Pacuet TpaekTopun nBukEHUs NEpCOHAKEN paccka3os P.Pacms.
Xapaxmepucmuxka 0CHO8HBIX U008 0esIMENbHOCMU. YTEHUE U 00CYKIEHUE TEKCTa
CTaTEeMMHTEPHET-CAalTOB, OOCYKJIEHUE JTOKJIAI0B M IMPE3EHTAINI, COCTaBICHUE U
peleHue 3aaad, o0CyXaeHuecrnocoooB pemieHus (moarotoska k OI'D mo dusuke).
JlunamMmuka
HNuepunanbhabie cucteMbl orcuera. Cuna. 3akoHsl HeroToHa. [[Br>keHuMe Tena non
JNEWCTBUEMHECKOIBKUX CHJI. J[BMKEHHWE CHCTEMBI CBSI3aHHBIX Tel. JnHamuka
PaBHOMEPHOTO JBWKECHUSAMATEPUAIBHOW TOYKM N0 OKpykHOcTH.Kiaccel cui.
3aKOH BCEMUPHOTO TATOTeHUsA. [[Br>keHue naneT. ICKyCCTBEHHBIE CITyTHHKHU.
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Conneunas cucrema. Mcropus pazsutus npeacrasBienuii o Beenennoit. Ctpoenue
v 3BoJIronMsi BeceneHHo.

Jlabopamopmnvie pabomvi(c ucHoOJb30BaHUEM o0opynoBaHusi «Touka
pocTay).

H3mepenne wacchl Tela C HUCHOJIb30BAHUEM BEKTOPHOIO Pa3NIOKECHHMS
cuibl.M3yueHne KUHEMaTUKHM M JAWHAMUKH PaBHOYCKOPEHHOTO JBMKEHHUS (Ha
npuMepe MaluHbBIATBY1a). M 3ydeHue TpeHus CKOJIbXKECHUSI.
lIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.!

Hcropuueckass peKOHCTPYKIMS onbITOB KynoHa M AMOHTOHa MO OMNpEETIECHUI0
BEJIMUMHBICUIIBI TPEHUS CKOJIb)KEeHUs. I lepBble HCKYCCTBEHHBIE CITYTHUKH 3EMJIH.
Kak oTnMuaroTcss MeXaHWYecKHe Mpolecchl Ha 3eMjie€é OT MEXaHUYECKHUX
npoieccoB B kocmoce? Tena ConmHeuHnol cucteMbl. OTKPBITHS HA KOHYUKE TIEpa.
Xapaxmepucmuka 0CHOBHbIX U008 OesimebHOCMU: YTEHUE U 00CYXICHHUE TeKCTa
CTaTeHMHTEPHET-CAaUTOB, 00CYXKIEeHUE TOKJIAI0B W IPE3CHTAIUi, COCTaBJICHUE U
pernieHue 3aaa4, 00Ccyx)aeHuecnoco0oB pemenus (moaroroska k OI'D no ¢usuke).
NMmnyabe. 3akoH coXpaHeHUs HMITYJIbCa

Nmnynec. M3MeHeHne wmMmyibca MaTepuanbHOM TOukd. Cucrema Ten. 3akoH
COXpaHEHUSUMITYJIbCA.

IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.!

PeaktuBHoe nBuxenne B mnpupoje.PaccnenoBanue JTII ¢ momomnipio 3akoHa
COXpaHEHUsI UMITYJIbCA.

Xapaxmepucmuka 0CHO8HbIX U008 OesIMeNbHOCMU. YTEHUE U 00CYXKIEHUE TEKCTa
CTaTEHUHTEPHET-CAUTOB, 00CYKIEHHE NOKJIAJ0B U MPE3CHTALUN, COCTABICHHUE U
penieHue 3aaa4, 00Ccyx)aeHuecnoco0oB pemieHus (moaroroska k OI'D o ¢usuke).
Craruka

PaBHoBecue Tena. MoMeHT cuiibl. Y CIOBUSI paBHOBECHUSI TBepaoro tena. IIpocTeie
MEXaHU3MBI.

Jlabopamopmnvie pabomvi(c HCNOJb30BaHMEeM oOopyaoBaHusi «Touka
pocTay):

OmnpeneneHre HEHTPOB MAacC Pa3IMYHbIX TeA (TpU crocoda).

IIpumepnvie membl nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

[IpuMeHeHne TPOCTBIX MEXaHU3MOB B CTPOUTENBCTBE: OT 3EMIISIHKA [0
Hebockpeba.ccnenoBanue KOHCTPYKIIMH BEJTOCHUIIE A,

Xapaxmepucmuka 0CHOBHbIX U008 OesimeNlbHOCMU: YTEHHE U 00CYXJICHHUE TeKCTa
CTaTEeMMHTEPHET-CAaTOB, O0CYKJIEHUE OKIAI0B M IMPE3EHTAIN, COCTaBICHUE U
pelieHue 3a1a4, 00CykaeHrecrnoco0oB pemienus (moaroroska k OI'D no ¢usuke).
Mexannueckue Ko0J1e0aHUS U BOJHBI

Mexanuueckue kosneOanusa. IIpeoOpazoBaHue 5SHEPruM TMPU  MEXAHUYECKHUX
KojeOanusix.MareMaTuyeckuii M TPYXKUHHbIM ~ MadaTHuKU.  CBoOOAHBIE,
3aTyxaroume ¢ BbIHY)XJICHHbIE KosieOaHus.PezoHanc.MexaHnueckrue BOJHBI.
JIHa ¥ CKOPOCTH BOJIHBI. 3BYK.

Jlabopamopunvie pabomvi(c HUCNOJb30BaHMEeM oOopyaoBaHusi «Touka
pocTa»):
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N3yuyenune koneOaHnii HUTSHOTO MasITHHUKA.

IIpumepnvie memol nPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

CtpyHHBIC MY3bIKaJIbHBIC MHCTpYyMeHTHI.KosebaTenpbHble CHCTEMBI B TIPUPOJAEC U

TEXHUKE.

Xapaxmepucmuxka 0CHOB8HbIX U008 OesimelbHOCMU. YTEHUE U 00CYKICHUE TEKCTa

CTaTeUMHTEPHET-CAaUTOB, 00CYXKJIEHUE TOKJIAI0B W IMPE3CHTAIUH, COCTaBICHUE U

pelieHue 3aaad, 00cyxaeHuecrnocoooB pemienus (moarotorka k OI'D no dusuke).

DJIeKTPOMATHUTHBIE KOJI€OAHNSI M BOJHBI

[lepemennsblii snexkTpuueckuil Tok. KoneOarenbHblil KOHTYp. BBIHYXIIEHHbBIE U

cB00OOHBIE DMKoJIe0aHus.OM BOIHBI U NX CBOMCTBA.

Ipumepnvie memol nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

[IpuHuunel paguocBsI3n U TeneBuicHUsS.Biusnue OM M3IydeHU Ha KUBBIC

opranu3Msl. M3roToBIIEHHE YCTAaHOBKH ISl IEMOHCTPALMK ONbITOB 110 DOMMU.

OnekTpomarauTHoe uznyueHue CBU-neun.Mcropudeckasi peKOHCTPYKIUS OMBITOB

Awmrepa.

Xapaxmepucmuka 0CHOBHBIX U008 OesimebHOCMU: YTEHUE U 00CYXIEHHUE TEKCTa

CTaTEHUHTEPHET-CAUTOB, 00CYKIEHHE NOKIAJA0B U MPE3CHTALUN, COCTABICHHUE U

pelieHue 3aaad, 00CyXaeHuecrnocoooB pemienus (moarotorka k OI'D no dusuke).

Onruka

Hctounnkm cBera. JleMCTBHs cBETa. 3aKOH MPSMOJUHEWHOTO pPaclpOCTPAHEHHUS

cBeTa. 3akoHOTpaxkeHus cBeta. [locTpoeHre n300pakeHHi B TIJIOCKOM 3epKajie.

3aKoH MpeIOMJIEHUS CBETA Ha IJIOCKOW TpaHUIIe JABYX OJIHOPOJIHBIX MPO3PAYHBIX

cpen.llpenomiienne cBera B mnpusme. Jlucnepcusi cBera. SBlIeHME MOJIHOTO

BHYTpeHHEro oTpakeHus.JIun3pl. Tonkue mnuH3bl. [locTpoeHue u300pakeHUH,

CO3/1aBaeMbIX TOHKUMH JIMH3aMu. [ 71a3 u 3penue.Ontuyeckue mpuoophI.
Jlabopamopmuvie pabomvi(c UcnoOJb30BaHUEeM o0opynoBaHusi «Touka

pocTtay).

DKCIepUMEHTalbHas MPOBEPKA 3aKOHA OTPAKECHUS CBETA.

N3mepeHune nokazaress NpeioMIIEHUS BOJIBI.

N3mepenne GokyCHOTO pacCTOSTHUS COOMpAIOIIeH JTUH3HI.

IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

Uctopus ucciienoBaHusi CBETOBBIX SBJICHUM.

Hcropuueckas peKOHCTpYKLHU Teneckona ["anumes.

N3roroBieHne Kanen0cKora.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCMU: YTEHHE U 00CYXJICHHUE TeKCTa

CTaTeMMHTEPHET-CAalTOB, OOCYKJIEHUE OKJIAI0B M IMPE3EHTAINI, COCTaBICHUE U

pelieHue 3aaad, 00CyXaeHuecrnocoooB pemienus (moarotoska k OI'D mo dusuke).

DuU3MKa ATOMAa U aTOMHOI0 AApa

Crpoenne aroma. llormomeHune m ucnyckaHnue cBera aTromaMu. Onrudeckue

cnekTpol.OnbiThl Pesepdopaa. [lnanerapnas monens atroma. CTpoeHHE aTOMHOTO

anpa. 3aps0BOE€ MMAacCOBOE 4YHMCHIA. SnepHble CUibl. DHEPrUs CBS3HM ATOMHBIX

anep. 3aKOH paJuoaKkTUBHOTO pacrnana.Anbda- u Oeta-pacnaasl. [IpaBuia

cMeleHus. A nepusle peakuuu. JlemeHne um cuHTE3 sAnep. fnepHas sHepreTuka.

10



TOUKA \!pocn

Hcrounnku sneprunConHna u 38e3a.Peructpanus siaepHbIX u3iydeHuil. BnusHue
PaJMOAaKTUBHBIX M3JYyYEHUN HA >KMBBIEOPraHU3Mbl. J(03UMeTprsa. DKOJIOTMYECKUe
poOJIEMBI SIIEPHON IHEPTETUKHU.

IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENTLCKUX PAOOM!

HcTopus nzyueHus aroma.

N3mepenue KII/] conneunoi 6atapen.

HeBunumMble u3mydeHus B CIEKTPE HATPETHIX TEJ.

Xapaxkmepucmuxa 0CHOBHbIX 8UO08 OesimelbHOCMUY. YTEHUE U 00CYXKIECHNE TEKCTa
CTaTEHUHTEPHET-CAUTOB, 00CYXKJACHHE NOKIAJA0B U MPE3CHTALUN, COCTABICHHUE U
peleHue 3aaad, 00cyxaeHuecrnocoooB pemieHus (moarotoska k OI'D nmo usuke).
@opMbl OpraHu3anuu 00pa3oBaTeIbLHOIO NMpouecca:

- TpynIoBasi;

- UHAUBUyalbHAas;

- (ponTanBHHAS.

Benymiue TexHosioruu:

Hcnonb3ytoTcss 37€MEHThl CIEAYIOIUX TEXHOJOTHM: MPOEKTHas, MpoOJIEeMHOIO
00y4eHus, nH(HOPMAILIMIOHHO-KOMMYHUKAIIMOHHASA,  KPUTUYECKOTO  MBIILJICHUS,
npoOJIEMHOr0 1Uanora, UrpoBasl.

OcHoBHBIE MeTO/IbI Pa0OTHI HA YPOKe:

Benymumu Meromamu  OOydeHMs] SIBISIIOTCS:  YaCTUYHO-TIOMCKOBOM, METOJ
MaTEeMaTUYeCKOrOMOJEIMPOBAHUS, aKCHOMATHYECKUI METO/I.

D®opMBI KOHTPOJIA:

Tak Kak 3TOT KypcC SIBISI€TCSA JOMOJHUTENBHBIM, TO OTMETKA B OajljlaX HE CTABUTCH.
VYyamuiics yuyuTcs OLIEHHMBATh ce0s M JAPYTrUX caM, YTO MO3BOJIAET pa3BUBATH
YMEHMSI CaMOaHalIu3a MCIOCOOCTBYET pa3BUTHUIO CAMOCTOATEIBHOCTH, Kak
CBOMCTBY JIMYHOCTM y4allerocs.BpIIBIEHHME MPOMEXYTOUYHBIX M KOHEUYHBIX
pe3yJbTaTOB  y4yalllUXCSd MPOUCXOAUT  YEPE3NPAKTUYECKYHO  JEATEIbHOCTD;
3a4eTHbIE pabOTHI:

* TeMmMaTHYecKas MoJ0OpKa 3aJad  pas3juyHOro0 YpPOBHS  CIOKHOCTH C
NPEACTABICHUEM PA3HBIXMETOJOB PEIICHHS B BUJE TEKCTOBOIO J0KYMEHTA,
npe3eHTAnNH, GII-aHUMalUKM, BUAEOPOJTUKAIA web - cTpaHunbl (caiita)

* BBICTaBKa IIPOEKTOB, MPE3CHTALIMIA;

* IEMOHCTpALMS 3KCIEPUMEHTA, KAUECTBEHHOM 3a/1aui C KaYECTBEHHBIM (YCTHBIM
WIN B BHUJICTIPUIIOKEHHUSA, B TOM YHCIIE, IPE3CHTAlMEN) ONMCAaHUEM Ipolecca Ha
3aHATUH, (ECTUBAIECIKCIIEPUMEHTOB; (PU3UUECKHIE OTUMITHAIBI.
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Ne [Hara Tema ypoka Hcnouab3oBanue puMeya
I/ | IpOBEIEHUS 00opya0oBaHMS LIEHTPa HUE
Ilnan | dakr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HANpPaBJIEHHOCTEH
«Touka pocra»
1. Beegenne (14)
BBognoe 3amsTtue. llenm wu3amaum | KomnbroTepHoe
1 Kypca. TexHnka 6€301MacHOCTH. 00opy0BaHuE
2. PoJib 3KkCcnieprMeHTa B KU3HU YesioBeKa (34)
Cucrema eIMHMUIIL, IOHSATHE O Komnsrorepnoe
2 MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUSIX o0opynoBaHue
PuU3HYECKUN HKCIIEPUMEHT. ObopynoBanue s
Buapl puzmdeckoro skcrepuMeHTa. JEMOHCTpALINI
[TorpemHocTh u3mepenus. Bus
MOrPENIHOCTEN u3mMepenus. Pacuér
3 MOTPEIIHOCTH U3MEPEHUS.
Jlaboparopnas pabota ObopynoBanue st
«M3mepenne oobeMa TBEpAOTo 1a0opaTOpHBIX padoT u
4 tenay. [IpaBuna opopmieHus VIEHHYECKHX OIBITOB
nabopaTopHOIl paboTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE U HEpaBHOMEPHOE Ob6opynoBanue ams
JIBHKEHUSL. 71ab0paTOpHBIX paboT H
6 I'papuueckoe npencrasienne YUYEHUYECKUX  OIBITOB
ABUAKCHHA. (ma 0a3e KOMIIJIEKTOB
Pemenue Fpa(l)I/IIIeCKI/I)j 3ajad, st OT)
7 pacuer MyTu U CpeAHel CKOPOCTH
HEPABHOMEPHOTO JBUKCHHSI.
8 [ToHsiTHE UHEPIIMH U UHEPTHOCTH.
IlenTpoOesxHas cuia..
9 Cuita ynpyrocty, cuiia TpeHHUs O6opynoBanue s
1a0opaTOpHBIX PaboT U
Jlaboparopras pabota YUEHUYECKUX  OIBITOB
«HccnenoBanue 3aBUCUMOCTH
CHWJIBI YIIPYTOCTH, BO3HUKAIOIIEH B (Ha base  KOMILICKTOB
10 HPYKUHE, OT CTENeHH aedopManuu s OI'D)
MIPYKUHBD).
JlabopartopHnas pabota
11 «Omnpenenenne kKodppuIreHTa
TPEHUS Ha TPHOOMETPEY.
Jlaboparopnas pabota ObopynoBanue st
«HccrnenoBanue 3aBUCUMOCTH 1abopaTOpHBIX PadboT U
12 CHWJIBI TPEHUS OT CHUJIBI YUEHUYECKUX OMBITOB
HOPMaJIbHOTO JJABJICHUSD.
4. 'mapocraTruka (124)
13 [InotHOCTh. 3anaua naps I'epona OGopynoBanue Juist
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Pemmenue 3a71a4 moBLIIIIEHHON

JIEMOHCTpAaINi

14 CJIO)KHOCTH Ha pacueT IIOTHOCTH
BEIECTBA.

15 Pemrenue 3agad moBLIIEHHON Oo6opymoBanue st
CJIIOKHOCTHU ACMOHCTpaInunu

16 JlaBneHune )XKUAKOCTH | Ta3a. 3aKOH
[Tackansa

17 CooOrmarormuecs COCY/Ibl.

13 JlaGopatopHnast pabora Ob6opynoBanue amus
«M3roroBnenue moaenu (poHTaHa lmabopaTOpHBIX paboOT H

19 JlaGopatopHas pa6ota VUEHUYECKUX  OIBITOB
«M3roToBsieHre MOIEIH (hOHTAHA» (Ha 0ase KOMIUIEKTOB
3akon Ilackans. JlapneHue B st OI'9
KHUJKOCTSAX U razax.

20 ['unpaBnuyeckre MalIvHbL.
CooOmrarommecs COCY/Ibl.

21 BritankuBaromas cuia. 3akoH ObopynoBanue s
Apxumena. JIEMOHCTPALIMI
JlabopartopHnas pabota O6opynoBanue s

22 «BpIsicHEHUE yCIIOBUS TJIABAHUS 1abopaToOpHBIX PadoT U
TEJ. YUEHUYECKUX ONBITOB

23 brok 3agau na 3axkoH Ilackans, O6opynoBanue s
3aKOH Apxumena. JEMOHCTpALINI

24 brok 3agau na 3axkoH Ilackans,
3aKOH Apxumena.

5. Craruka (104)
25 biok. Peruar. O6opynoBaHue ajs
ACMOHCTpaInunu

26 PaBHoBecue TBepapiX Ten. MomeHT
cuibl.IIpaBUI0 MOMEHTOB.

27 entp TSIKECTH. Hccnenosanue | O6opynoBanue mis
Pa3IMYHBIX MEXaHHUYECKUX CHCTEM J€MOHCTpAIHi

28 KomOunmnpoBaHHbIe 3a/1a4H,
WCTIOJIB3YS YCIIOBHSI PABHOBECHSI.

29 KomOunnpoBaHHbIe 3a/1a4H,
WCIIOJIb3YS YCIIOBHS pABHOBECHS
Jlaboparopnas pabota ObopynoBanue st
«M3roroBnenue paboTaroie 71a00paTOpHBIX PaboT U

30 cucreMbl 6J10k0B». OdopMmiieHne YUYEHUYECKUX  OIBITOB
paboTHI. (Ha 0a3ze KOMIIJIEKTOB
Pabora Hag mpoextoM «bioku». st OI'D
JlabopartopHnas pabota
«U3roToBnenue padoraromieit

31 CUCTEMBI OJIOKOBY.
Jlaboparopnas pabota ObopynoBanue st
«M3roroBnenue paboTaroiei 1a00paTOPHBIX PaboT U

32 CHCTEMBI OJIOKOB). YUYEHUYECKUX ONBITOB

1 Odopmiienne padoTHI. KommbrorepHoe
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TOUKA \!pocrA

34 | | | 3ammTa npoekTos. | o6opynoBauue |
KasnennapHo-remaTu4eckoe nJIaHUPOBaHUe 8 KJ1ace
Ne [ata Tema ypoka HUcnoan3oBanue IpuUMe
/| IpOBEICHUS 000opy10BaHHS LEHTPA | YaHUE
Ilnan | ®akr €CTeCTBEHHOHAYYHOI
H TEXHOJOTHYEeCKOM
HaNpaBJeHHOCTel
«Touka pocra»
1. Beenenue (14)
BBonnoe 3anmstue. llenu wuzagaum | KommnbroTepHoe
1 kypca.TexHuka 6€301macHOCTH. obopyoBaHue
2. TenoBble siBaeHus (12 u)
PaznooOpaszue  TeruioBbIXsBiIeHUH. | KommbroTepHoe
2 TemoBoe pacmipeHueTes. o0opyoBaHue
Jlaboparopnas pabota ObopynoBanue st
«VI3MeHeHusI ITTUHEBI Tella TPu 1a0opaTOpHBIX PaboT U
3 HArpeBaHUU U OXJIAKICHUN. YUEHUYECKUX OMBITOB
Tennonepenaya Habmronenne ObopynoBanue s
TEIUIONPOBOIHOCTH BOJIBI U JI€MOHCTpAIIHA
4 BO3/IyXa.
Jlaboparopnas pabota ObopynoBanue st
«M3mepenue ynenpHon 1a00paTOpHBIX PaboT U
TETIOEMKOCTH Pa3InIHBIX YUEHUYECKUX  OIBITOB
5 BEILIECTBY. (Ha 0a3ze KOMIJIEKTOB
[ImaBiieHue u OTBEpACBAHUE. s OI'D
Jlaboparopnas pabota «OTauBKa
6 napaHOBOTO CONTATHUKAY
JlabopartopHnas pabota O6opynoBanue ajs
«Habnroenue 3a miaBIeHUEM 71ab0paTOPHBIX paboT H
7 JbAA» YUEHUYECKUX ONBITOB
Penrenune onuMnuaaHbeIX 3amad OGopynoBaHue aJis
8 Ha ypaBHEHUE TEIJIOBOTO OaslaHca JIEMOHCTpPAIIHA
Penrenue onuMnuaaHbeIX 3amad OGopynoBaHue aJis
9 Ha pacy€T TEIUIOBBIX MPOIIECCOB JIEMOHCTpAIIHA
10 Jlaboparopust kpucramiorpapuu.
Hcnapenue u KoHAEHCALIHS. OGopynoBaHue s
11 JIEMOHCTpALUHI
CocraB armochephl, O6opynoBanue 11t
HaOII0IeHNe TIepexo/ia JIEMOHCTpALIHIA
HEHACBIIICHHBIX 11apOB B
12 HACBIILCHHBIE.
Bnaxnocts Bo3myxa Ha pasHbeix | OGopynoBaHue ais
13 KOHTHHEHTaxX JIEMOHCTpALIHit
3. DuiekTpuveckue siBjeHus (84)
Muxkpomup. Mogenu atoma, ObopynoBanue s
14 CyllleCTBOBaBIIME 10 Hayana XIX JEMOHCTPALIMI
Hcropus oTKpbITHA U JEHCTBUS Komnsrorepnoe
15 raJbBaHUYECKOTO 2JIEMEHTA 0GopyoBaHHe
16 HcTopust co3nanus 3nekTpopopHOit

14
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MAaIIHHbI
OnbiTel Bonbra. Dnexkrpuueckuii Komnerorepnoe

17 TOK B DJICKTPOJIUTAX. o0opyoBanue
Pemenne onmuMnuaaHex 3a1a49 Ha O6opynoBaHue 11t

18 3aKOHBI TIOCTOSTHHOTO TOKA JIEMOHCTpALIHiA
Habmonenue 3aBucuMocTu OGopynoBaHue aJis
COIMPOTUBJICHHUS ITPOBOJJHUKA OT I[eMOHCTpaHI/Iﬁ

19 TEMIIEPaTYPHL.
Jlaboparopnas pabota ObopynoBanue st
«OmpeneneHne CTOMMOCTH 1a0opaTOpHBIX PaboT H
M3pPACXOJIOBAHHOM JIEKTPOIHEPTUU | YICHUYECKUX  OIBITOB
10 MOIIIHOCTHU TIOTPEOUTEISI U 110 (Ha 0a3ze KOMIIJIEKTOB

20 CYETUUKY) s OI'D
Penrenue onmuMnuaaHbeIX 3amad ObopynoBanue s

21 Ha TEILIOBOE JEHCTBUE TOKA

JEMOHCTPALMI

4. JjeKTpOMarHuTHbIe siBJeHus (34)

QHGKTpOMaFHI/ITHBIe SIBJICHHA.

O6opynoBanue 11t

22 DIeKTPON3MEpUTEIbHbIE TPUOOPEL. | JeMOHCTpALHi
MarnutHas anoManausd. MarauTHbIC OGopynoBaHue s

23 Oypu JIEMOHCTpAIUH
PaznoBugnocTu

24 37IeKTpOIBUTaTeNeil.

5. OnTnyeckue siBjaeHust (74)

25

HNcTouHukH cBeTa: TCIIJIOBBIC,

O6opynoBanue s

JFOMUHECIICHTHBIC JIeMOHCTpaIui
DKcIepuMeHT HaOII0ICHHE.
MHorokpaTHoe n300pakeHne
mpeIMeTa B HECKOJIBKHX TUIOCKUX
26 3epKanax.
N3roToBUTH IEPHUCKOIL U CETO O6opynoBanue 11t
27 TIOMOIITEI0 TIPOBECTU HAOIIOICHNUS JIeMOHCTpAITHiA
[TpakTH4eckoe UCIOIb30BaHUE O6opynoBanue 11t
28 BOTHYTHIX 3epKall JIEMOHCTpAITHiA
3puUTenbHbIE WILTIO3HH, ObopynoBanue s
MIOPOYKTaEMBbIE TIPEIIOMIICHUEM JIeMOHCTpaIni
29 ceera. Mupaxu.
30 Pa3BuTHE BOJOKOHHONM ONTUKH
Hcnonk30BaHue 3aKOHOB CBETA B
31 TEXHHUKE
6. YesroBek u npupoaa (44)
32 ABTOMAaTHKa B HalI€H )KU3HU . Komneroreproe
33 Panwo u Tenesnnenne 000py/I0BaHKE
ATnbTEepHATUBHBIC HCTOYHUKH
34 SHeprun. Buipl SMeKTpoCTaHIui
Hayxka ceronnsa. Hayka u
35 6€30MacHOCTb JIFO/ICH.
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KajiengapHo-reMaTnieckoe IJIaHUpoBaHue 9 Kiacc

TOUKA \!pocrA

[ara Tema ypoka HUcnoan3oBanue IpuMe
Ne IIPOBEICHUS o0opyaoBaHHsl HEHTPA | YaHHE
n/n | Ilnan | dakr ecTecCTBEHHOHAYYHOil
H TEXHOJOTHYEeCKOM
HaNpaBJeHHOCTel
«Touka pocra»
1. BBegenue (1)
BBognoe 3anstue. llenu wuzamaum | KomnberoTepHoe
1 Kypca.Texanka 6€30macHOCTH. o0opyoBaHue
2. Kunemartuka (7 4)
Crioco0b1 onrcanus Ob6opynoBanue s
2 MEXaHUYECKOTO JBMKEHUS JEMOHCTpaLHii
[IpamonnHENHOE PAaBHOMEPHOE OGopynoBaHue s
JBH>KEHUE M0 TI0CKoCTU? CMOTpS JIEMOHCTpALIHit
3 3 KaKOW TOYKM HAOII0IaTh
OTHOCHUTENBHOCTD ABHXKEHUS. Ob6opynoBanue 1Jis
4 CnosxeHue IBUKCHUM. JIEMOHCTpAIUH
Jlabopamopuvie pabomul: ObopynoBanue st
«M3ydenne NBMKEHHS CBOOOTHO 1a0opaTOpHBIX PaboT H
najaroiero tenay, «Mzyuenue YYEHHYECKHUX OIBITOB
5 JBUKEHUSI T€JIa 110 OKPY>KHOCTH
Kak u kyna nonerena BulHeBas OGopynoBaHue aJis
KocTtouka? Pacuer TpaekTopuu JIEMOHCTpALIHit
JBUKEHUS TE U MIEPCOHAKEN
6 pacckasoB P.Pacnn o MionxayseHne
Hcropuueckas peKOHCTPYKILIMS O6opynoBanue st
onelToB ["annies mo OIMPECACIICHUIO I[eMOHCTpaHI/Iﬁ
7 YCKOPEHUS g.
Omnpenenenne CKOpoCTU O6opynoBanue st
PaBHOMEPHOI'O ABMXKCHUSA ITPU I[eMOHCTpaHI/Iﬁ
WCIIO0Ib30BaHUH TPEHAKEPA
8 «6eropas JJOPOKKaY.
3. Innamuxa (84)
Cuuia Bom, cuiia yOSKISHUS WITH ObopynoBanue s
9 cwia - pu3ndeckast BeuuuHa? JEMOHCTpPALINI
Jlabopamopuas paboma: O6opynoBanue ajst
10 «M3Mepenne Macchl Tenay 71ab0paTOpHBIX paboT H
JIBm>xeHue tenna noj ASHCTBUEM YUYEHUUYECKUX OMBITOB
11 HECKOJIBKUX CHII
JIBUKEHUE CUCTEMBI CBSI3aHHBIX O6opynoBanue st
12 Ten JIEMOHCTpAIHit
Jlabopamopmvie pabomsi: | ObGopymoBaHUE AJIs
«M3yueHne TpeHus CKOJIbKEHUS» 1ab0paTOpHBIX paboT U
13 YYEHHUYECKUX OIBITOB
Jlunamyka paBHOMEpHOTO ABKeHUs | OO0opymoBaHue st
14 10 OKPY>KHOCTHU JEMOHCTpALUI

16




TOUKA \!pocrA

Hcrtopus pa3BuTHs IPEACTABICHUI

O6opynoBanue 11t

15 o Bcenennoit. ConHeunas cucTeMa. | JeMOHCTpaLuit
OTKpBITHS HA KOHUUKE TIEpA. ObopynoBanue s
[TepBble HCKYCCTBEHHBIE CITYTHUKH JEMOHCTpALINI
16 3emn.
4. Umnyanc. 3aKoH coxpaHeHus: uMIYyJibca (34)
17 Kak BbI s1XTy Ha30BeTe... Komneroreproe
18 PeaktrBHOE NBH>KEHUE B PUPOJIE. 000pyI0BaHKE
Paccnenopanne JATII ¢ momoribio Komneroreproe
19 3aKOHA COXPAHEHHUs UMITYJIbCa 060py10BaHe
5. Craruka (24)
Jlabopamopuas paboma: O6opynoBanue st
«OmnpeneneHue HEHTPOB Macc 71ab0paTOPHBIX paboT H
20 pa3IUYHBIX TeJ (TPU CrIoco0a)» YYCHHYECKUX OIBITOB
[Ipumenenne mpocThix MexaHu3moB | KommbroTepHoe
BCTPOUTENIBCTBE: OT 3EMIISIHKH /10 o0opynoBaHue
21 Hebockpeba
6. Mexannveckue Kojie0aHusi M1 BoJHbI (34)
22 Buas MasiTHUKOB ¥ UX KOJIEOAHUI O6opynoBanue s
23 Uto nepeHocuT BosHA? JIeMOHCTPALHH
KonebartenbHble CUCTEMBI B TPUPOJIE
24 UTEXHUKE
7. DIeKTPOMAarHuTHbIe KoJe0aHus M BOJHBI (24)
DKcrnepuMeHTalIbHas TPOBEPKa KomnerotepHoe
25 cBOiicTB DM BOJH. 060pyi0BaHKE
Uccnenoanue snexkrpoMarautTHoro | KommeroTepHoe
26 mnydenns CBU-neun 060pyi0BaHKE
8. OnTuka (44)
. srotoBnenne Moaenu KowmmerotepHoe
27 KaJIeiI0CKOma. 060pyi0BaHKE
DKcrnepuMeHTalIbHAs TPOBEPKa ObopynoBanue s
28 3aKOHA OTPayKEHHs CBETA. JIEMOHCTpAITHH
Jlabopamopnas paboma: ObopynoBanue st
«M3mMepenne mokazaTess 1a0opaTOpHBIX PaboT H
29 MIPEIOMIICHUS BOJIBI) YUEHUYECKUX OMBITOB
Kak oTimmuarorcs nokasareinu ObopynoBanue s
30 MIPEJIOMIICHUS IBETHOTO CTEKJIa JIEMOHCTpPAIIHA
9. du3ukKa aroMa M aTOMHOro siapa (44)
[Tornomenue u ucmyckaHue cBeTa Komnsrorepnoe
31 aromMamu. ONTHYECKHE CTIEKTPHI. 06OpYIOBAHHE
N3mepenne KIIg COJTHEYHOM
32 GaTapen KomnbroTepHOe
Bimmsguune PaarOaKTUBHBIX 060py1[0]33HHe
33 M3ITy4eHUN Ha JKUBBIC OPTaHU3MBbI
CriocoOpl 3amuThI OT
34

PagUOAKTUBHBIX U3Jy4CHUU
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