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Ili1anupyembie pe3yabTaThl 0CBOCHUS MPOrPaAMMbI BHEYPOYHOM
NeSITeJIbHOCTU«IKCIIEPUMEHTAPHA 10 Pu3UKe» (C UCHOJIb30BAHUEM
o0opynoBanus «Touka pocra») B 7-9 kiaccax.

Peanuzarus mporpaMmmbl CIOCOOCTBYET TOCTHKEHUIO CIEAYIONINX Pe3yJbTaToB:

JInuHocTHBIC:

B cdepe TMUYHOCTHBIX YHUBEPCAIBHBIX YUYCOHBIX ICUCTBUI yUaIINXCS:

* y4eOHO-II03HABATEIbHBIN MHTEPEC K HOBOMY y4€OHOMY MaTepually U crocodoam
pEIICHUSTHOBOM 3a/1a4u;

* OpUEHTAIMs HAa TOHUMAaHKUe MPUYUH yclieXa BO BHEYUYeOHOM IeSITeIbHOCTH, B TOM
YuUCJIe HAcaMOAHAIM3 M CaMOKOHTPOJb pe3ysibTaTa, Ha aHallu3 COOTBETCTBUS
pEe3yIabTaTOB TPEOOBAHUSIMKOHKPETHOM 3a/1auu;

* CIIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPUTEPHUEB YCIICIIHOCTH BHEYYEOHOM
NEesATEIbHOCTH;

Obyuarowuiics noayyum 603MONCHOCHb OISl (POPMUPOBAHUSL:

* BHYTPEHHEW MO3UIIMM NIKOJIHHUKA HAa YPOBHE MOJIOKUTEIHHOTO OTHOIICHUS K
IIKOJIC,TOHUMaHUsI HEOOXOAUMOCTH YUYCHHMs, BBIPAKEHHOTO B MpeoOIagaHuu
y4eOHO-1103HABATEIbHBIXMOTHBOB;

* BBIPQXKEHHOM YCTOMUMBOW y4eOHO-TI03HABATEILHON MOTUBAIIMHN YUCHUS;

* YCTOMYMBOTO y4yeOHO-TI03HABATEIHLHOTO MHTEpPEca K HOBBIM OOIIMM cCrioco0am
pelIeHus 3a1a4.

MeTtanpeaMeTHbIe:

B cdepe peryJiITHBHBIX YHUBEPCATbHBIX YU€OHBIX JEHCTBUNA YUAIIUXCA:

* IJIJAHUPOBATh CBOM JCHUCTBHS B COOTBETCTBUM C TMOCTABJICHHOM 3ajadeil u
YCJIOBUSIMH €€pean3alii, B TOM YUCII€ BO BHYTPEHHEM ILJIAHE;

* YUWUTHIBaTh YCTAHOBJICHHBIC MpaBWJa B IUJIAHUPOBAHUM M KOHTPOJE CIOcoOa
pELICHUS;

* OCYILIECTBIIATh UTOTOBBIM U MOILIATOBBIN KOHTPOJIb MO PE3YJIbTaTY;

* OLICHMBATh NPABWIbHOCTH BBINIOJHEHUS JCWUCTBUS HA YPOBHE aJICKBAaTHOM
PETPOCTICKTUBHOMOIICHKM COOTBETCTBHS PE3yJIbTATOB TPEOOBAHHMSAM JAHHOU
3aJ]a4M M 3aJa4HOM 00J1acTH;

* QJEKBATHO BOCHPUHUMATH TIPCIJIOKEHUS W OIECHKY YYUTEJEH, TOBApHILEH,
poauTENIeH UAPYTUX JIOJIEH;

* pa3nmuyaTh CoCcO0 M pe3yabTaT ACHUCTBUS.

Obyuaowuiics noayyum 603MOACHOCHb HAYYUMCA!

* B COTPYJHUYECTBE C YUYUTEJIEM CTaBUTh HOBbIC YUCOHBIC 3a]a4H;

* MIPOSIBJISITH TTO3HABATEILHYIO HHUITMATUBY B Y4€OHOM COTPYIHUYECTBE;

* CaMOCTOATEIBHO aJICKBATHO OLICHWBATh MPABUJIBHOCTD BBINOJHECHUS JIEVUCTBUS U
BHOCUTHHEOOXOJMMbIE KOPPEKTUBBI B UCIOJHEHHE KaK IO XOJy €ro peajiu3aluu,
TaK U B KOHIIE JEHUCTBUS.
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B chepe no3HaBaTeabHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUM yUaIIUXCS:

* OCYIIECTBIIATH MOUCK HEOOXOUMON NH(OPMALIUH JI BHITIOTHEHHUS BHEYYEOHBIX
3aJaHUl  CHCIIOJIb30BaHWEM  Y4eOHOW  JUTepaTypbl ©U B OTKPHITOM
UHGOPMAIIMOHHOM  MPOCTPAHCTBE,DHIUKIONEANNA, CIPABOYHUKOB  (BKIIIOYAs
3JIEKTPOHHBIE, IU(PPOBBIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

WNHurtepHera;

* OCYILECTRIIATH 3aMUCh ((hHUKCaII0) BHIOOPOUYHON HH(POPMAITUK 00 OKpYXKaoIeM
Mupe U ocede caMoM, B TOM 4Hciie ¢ moMousto nacrpymentos UKT;

* CTPOUTH COOOILIEHUS, IPOEKTHI B YCTHOM M MHUCbMEHHOM QopMme;

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

* YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U B U3y4a€MOM KpPYTe€ SIBJICHUM;

* CTPOUTh pacCyXJeHHs B (OpMe CBSI3U NIPOCTBIX CYKIEHUI 00 00BEKTE, €ro
CTPOEHWH,CBOMCTBAX U CBS3aX;

Obyuarowuiics noayuum 603MOICHOCIb HAYUUMbCAL:

* OCYLIECTBJISITh PACIIMPEHHBIA TOUCK HHPOPMALIUU C MCIOJIB30BAHUEM PECYPCOB
oubnuotexk ucetu HTEpHET;

* 3anMchiBaTh, (PUKCUPOBATH HHGMOpPMALUI0O OO0 OKPYXAIOIUX SBJICHUIX C
noMouipronHcTpyMeHToB UKT;

* 0OCO3HAaHHO Y MPOU3BOJBHO CTPOUTH COOOIIECHHS B YCTHOM U MUCBMEHHOHN (popMe;
* OCYILECTBIATh BbIOOp HaunOosee 3()PEKTUBHBIX CHOCOOOB peuleHHs 3ajad B
3aBUCUMOCTH OTKOHKPETHBIX YCIOBHI;

* CTPOUTH JIOTMYECKOE PACCYXN ACHHUE, BKIIIOYAIOIIECE YCTAHOBICHHUE MNPUYUHHO-
CJIEICTBCHHBIXCBA3EH;

* MOTYT BBIATH Ha TEOPETHYECKHI YPOBEHb PEIICHHs 3a4ad: pEUICHUE II0
OIPEJEIICHHOMYIUIaHY, BJIaJICHHE OCHOBHBIMM IIPUEMAaMH PEIIEHUS, OCO3HAHHUS
NEeSATEIbHOCTH T10 PEIIECHUIO 3aJa4H.

B cepe kKOMMYHUKATHBHBIX YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUN yUalIUXCs:

* QAJIEKBAaTHO MCHOJb30BaTh KOMMYHHKAaTHUBHbIE, IPEXJE BCETO - PpPEYEBHIE,
CpelICTBa  JUISIPEIICHHS]  PA3IMYHbIX KOMMYHHMKAaTHUBHBIX  337a4, CTPOMTH
MOHOJIOTHYECKOE COOOIIEHHUE, BIIAJEThANANIOTMYECKON (POpMOIl KOMMYHHKAIUH,
UCIIONB3YysA, B TOM uucie cpeacrsa M umHCTpyMeHThl UKT wmaucrannmoHHOTO
OOIICHMS,

* IOMYCKaTh BO3MOXXHOCTh CYILIECTBOBAHUS Y JIIOAEH Pa3IMUHbIX TOYEK 3pPEHMS, B
TOM YHCJIE HECOBMAIAIOLIUX C €r0 COOCTBEHHOM, 1 OPUEHTHUPOBATHCS HA MO3ULUIO
napTHepa B 0OILEHUU UB3aUMOIEUCTBUN;

* YUUTHIBaTh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAWHALMU PA3IUYHbBIX MO3UIHMA
BCOTPYJHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHHE U TTO3UIINIO;

* IOTOBAPUBATHCS U MPUXOIUTH K 00ILIEMY PEIICHUIO B COBMECTHOM JIEATEILHOCTH,
B TOM YHCJIEB CUTYal[UU CTOJKHOBEHUS] HHTEPECOB;

Obyuarowuiics noay4um 603MONCHOCb HAYUUMbCA

* YUUTHIBATh U KOOPAMHUPOBATH B COTPYAHHYECTBE OTIUYHBIE OT COOCTBEHHOMU
MTO3ULIMH IPYTUXITHOJIEH;
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* YYUTHIBATh pa3Hble MHEHHUS M HMHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO
ITO3HIIUIO;

* [IOHUMATh OTHOCHTEJIbHOCTh MHEHUI U TIOJIXOJI0B K PELIEHUIO TPOOJIEMBI;

* ApPryMEHTUPOBAaThb CBOK0 IIO3HUIMI0O M KOOPAUMHUPOBATH €€ C IO3HUIUAMHU
NapTHEPOB BCOTPYJHUYECTBE NPH BBIPAOOTKE OOIIEr0 pEIIEHUs B COBMECTHOM
NEATEIbHOCTH;

* 33/1aBaTh BOIIPOCHI, HEOOXOAUMBIE JJI1 OpraHU3aluU COOCTBEHHON EATEIBHOCTH
UCOTPYIHUYECTBA C ITAPTHEPOM;

* OCYLIECTBIATH B3aUMHBIM KOHTPOJIb U OKa3bplBaTb B COTPYAHUYECTBE
HEO0XOMMYIOB3aUMOIIOMOIIb.

IIpeamerHbIe:

- OPUEHTHUPOBATHCS B ABICHUAX U OOBEKTaX OKPYKAIOIIEr0 MUPA, 3HATh TPAHULIBI
UXTIPUMEHUMOCTH;

- TOHUMAaTh ompeAeNeHus (U3MUECKUX BEIMYMH W TOMHHUTH OIPEACTSIONINe
bopMyIbI;

- TIOHMMAaTh KakuM (PU3NYECKUM MPHUHIMIIAM U 3aKOHAM TOJYUHSIOTCS TE WIIH
WHBICOOBEKTHI U SBJICHUS TIPUPO/IBI;

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

- 3HaTh TEOPETUUYECKHE OCHOBBI MaTEMATHUKH.

- IPUMEYaTh MOJIEIH SABJIIEHUN U OOBEKTOB OKPYXKAIOLIET0 MHUPA;

- aHAJIM3UPOBATh YCIOBHE 3a/1a4H;

- iepepopMyIUpPOBATH U MOJEIUPOBATh, 3AMEHSTh UCXOJHYIO 3a/1auy Jpyrou;

- COCTABJIATH IUJIaH PEILICHUS;

- BBIZIBUTATD U TIPOBEPSITH MPEAJIaraeMble JIJIsl PEIIeHHs TUTIOTE3bI;

- BJIaJ€Th OCHOBHBIMH YMCTBEHHBIMH OMNEpPALUSIMHU, COCTABISIONIUMHU TOHMCK
peleHus3a1auH.

Conep:kanue nporpaMMbl BHEYPOUYHOIi 1eATEILHOCTH
7 KJacce

BBenenue. Beonnoe 3anarue. llenu u 3agaun kypca. Texnuka 6€30MacHOCTH.
Poab 3kcriepuMeHnTa B JKM3HH YeJI0BeKa.

Teopusa: W3yunth OCHOBBI TE€OpHM NOrpemHocTted. llorpemHocTn npsMbIX U
KOCBEHHBIXU3MEPEHUW, MaKCUMaJlbHasl MOTPEIIHOCTh KOCBEHHBIX W3MEPEHUI,
y4eT TOTPENIHOCTe W3MEpPEHUNIp mocTpoeHun rpadukoB. lIpencraBienue
pe3ynbTaToB U3MepeHui B (hopme Tabmaui u rpaduKoB.

Ilpakxmuxa: OCHOBBI TE€OPUM IOTPEIIHOCTEW NPUMEHSATH MPHU BBHINOJIHEHUU
DKCIEPUMEHTAIIbHBIX3A/1a4, MIPAKTUYECKHUX pabor.(c HCIO0JIb30BAHHEM
o0opynoBanus «Touka pocTa)

Xapaxmepucmuka 0CHOBHbBIX 8UO08 OesMENbHOCIU.
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[TpuBoguTh mpHuMepbl OOBEKTOB U3y4YeHHsS] (GU3UKH ((PU3NUECKUE SBIICHUS,
dbu3ngecKoe Temo,BemecTBo, (usnveckoe mojie). HabmomaTte m aHaMM3UpPOBAThH
buznueckue sBaeHus (PUKCUPOBATEU3MEHEHUS CBOMCTB OOBEKTOB, CPABHUBATH MX
u 0000marp). [To3HaKOMHUTBCS C 3KCHEPUMEHTAIBHBIMMETOAOM HCCIEAOBAHUS
npupoasl. COopka MpUOOPOB U KOHCTPYKIHMI. Vcronp3oBaHWe H3MEPUTEITHHBIX
npubopoB.BeinonaHeHne 1ab0paTopHbIX U MpakTU4Yeckux paboT. /[uarHoctuka u
yCTpaHEHHUE HEUCIIPpaBHOCTEN

npuOopoB. BricTpanBaHue runore3 Ha OCHOBAaHUU UMEIOIIMXCS TAHHBIX.
Mexanuka.

Teopua:  PaBHOMEpHOE M  HEpaBHOMEpHOe  JABWXKeHHE. ['paduyeckoe
npejcTaBiIeHuE ABMKeHUs. Pemenne rpadguueckux 3anad, pacueT IMyTH U CpeHEN
CKOPOCTH HEpPaBHOMEPHOro JABWXEHUA.IloOHSATHME WHEpUMM U HMHEPTHOCTH.
Llentpobexknass  cunma.  [IpumeHeHnwe  AaHHBIX  (QU3HUECKUX  TOHSTHIB
KU3HEIEATEeIbHOCTH YyenoBeka. Cuiia ynpyrocTu, cuia TPEHUS.

Ilpakmuka: VccnenoBaHue 3aBUCHUMOCTU CHJIBI YIPYTOCTH, BO3HHMKAIOIIEH B
NpYXKUHE, OTCTENEHU JAedopManuu MpyxkuHbl. OmnpeneneHue Kod3p¢uureHTa
TpeHUs Ha TpuOoMeTpe. (¢ ucmoab3oBanuemM ooopyaosanust «Touka pocray)
HccnenoBanrie 3aBUCUMOCTH CUJIBI TPEHUS OT CHJIbI HOPMAJIBHOTO JTABJICHUS.
Xapaxmepucmuka 0CHOBHbIX 6UO008 0eSIMENbHOCIU.

Ananu3 tabaui, rpadgukos, cxem. [lonck oObsICHEHHS HAOIIOJAEMBIM COOBITHSIM.
OmnpeneneHnecBoicTB MPUOOPOB M0 YepPTEKaM U MOJEISIM. AHAIN3 BO3HUKAIOIINX
npobsieMHbIX cuTyauuii.M300paxars cucteMy KOOpJAUHAT, BBIOMPATh TEJIO OTCUETA
U CBSI3bIBAaTh €0 C CUCTEMOM KOOpAMHAT.VICIoNb30BaTh CUCTEMY KOOPAMHAT JUIS
U3yYEHUs MPSAMOJMHENHOro nBMXkeHUs Tena. COopkanpruOOpoB U KOHCTPYKLHUH.
Hcnonp30BaHne H3MEPUTENbHBIX MpUOOpOB. BrInonHeHHe 1abopaTOPHBIXU
MpakTUYECKUX padboT(c HcmoJb30oBaHueM o0opyaoBaHus «Touka pocray).
JlnarHocTvka M yCTpaHEHHE HEHMCIPAaBHOCTEW MpUOOpOB. BricTpanBaHHerunoTes
Ha OCHOBAaHMM MMEIOLIMXCS JaHHbIX. KOHCTpyHpoBaHWE W MOJAEIUPOBAHUE.
BrlnonHeHne3aganuii o yCOBEpUIEHCTBOBAaHUIO NpHOOpoB. Pa3zpaboTka HOBBIX
BApUMAHTOB ONBITOB. Pa3paboTka uUIpoBEpKa METOAMKH SKCHEPUMEHTAIBHON
pabotel. Pabota B Masblx Trpynnax. AHaIU3HPYIOT,BEIOMPAIOT U OOOCHOBBIBAIOT
CBOE pemieHue, naeuictud. [IpencraBneHue pe3ynbTaTOB MNapHOU,IPYHIIOBOM
JEATEIbHOCTH. Y4YacTHEe B JMajore B COOTBETCTBUM C IPAaBWIAMH pPEYEBOIO
MOBEACHUS.

I' uapocraTuka.

Teopus: 3akoH Apxumena, 3akoH Ilackansa, ruapocTaTUYECKOE JaBJICHUE,
COOOIIAIOLTNECICOCY b, THAPABINYECKUE MAIITHHBI.

Ilpaxmuxa: 3a0auu: BBITAJKUBAIONIAs CUJIA B Pa3jMYHBIX CHCTEMax; NMPUOOpPHI B
3a/1a4ax(cooOIIarnIMecs COCyAbl, THAPABIMYECKHE MAIUHbBI, pblYard, OJIOKH).
DKCneprUMEHTAIbHbBIC 3a/IaHUS:

1)usmepenre cuiibl Apxumesna, 2)U3MepeHue MOMEHTa CHJIbI, JEHCTBYIOLIEro Ha
phluar, 3)usMepeHue
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paboThl CUJIBl YOPYrOCTH MPU MOABEME Ipy3a C MOMOIIBIO IMOJBHKHOTO WIIU
HETIOABHKHOTO 0J10Ka.(C ucnonb3oBaHuem obopyaoBaHua «Touka pocra»)
Xapaxmepucmuka 0CHOBHBIX 8UO08 OeSAMENbHOCMIU.

Ananmu3 Tabmurn, rpadukoB, cxeM. Ilouck O0OBSICHEHHS HaAOJIOIaeMbIM
coObITHsM.COOpKa MPUOOPOB M KOHCTPYKIUU. Mcrmonb30BaHue HU3MEPUTENBHBIX
npuOopoB. BrinonHeHnenadbopaTOpHbIX U MpaKTHUUECKUX padoT. JluarHoctuka u
YCTpaHEHHE HEHCHpPaBHOCTEW MpuOOpoB.BhICTpaniBaHuEe THIOTE3 Ha OCHOBAHUU
uMeromuxcst JaHHbiX. KoHcTpyupoBanue U MmojenupoBanue.Pabota B Mambix
rpynnax. AHaIU3UPYIOT, BBIOMpPAIOT W  OOOCHOBBIBAIOT CBOE  peElICHUE,
nericrBus.lIpencraBienne pe3ysqbTaToB MapHOW, TPYHIIOBOW  JEATEIBHOCTH.
[ToarotoBka coOOIIEHUN HIOKIAA0B. YYacTHE B JHUAJIOT€ B COOTBETCTBUH C
IpaBUJIaMH PEYEBOI0 MTOBEACHUS.

Crartuka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpABIX TEN. Y CIOBUS paBHOBeCHS. MOMEHT
cunel.llpaBuno momenTtoB. LlenTtp Tsxkectu. HccnegoBanme — pasiMUHBIX
MexaHu4eckux  cucteM.KoMOMHMpOBaHHBIE  337auyM, HCIOJB3YS  YCJIOBHS
paBHOBECHS.

IIpakmuxka: VIzroroenenue padoTaroieil CUCTEMBI OJIOKOB.

Xapakxmepucmuxka 0CHOBHbIX 8UO08 OesTMENbHOCU.

Ananu3 tabnun, rpadukoB, cxeM. [louck oObsIcHEHHS HAOII01aeMbIM COOBITHSIM.
OnpeneneHnecBONCTB MPUOOPOB MO YEPTEKAM U MOJEISIM. AHAIIU3 BO3HUKAIOITUX
npoOiemMHbIXx  cuTyanuii.HaGmionmate  nelicTBHe  MPOCTBIX  MEXaHU3MOB.
[To3HakoMHUTBCST ¢ (U3UYECKON MOJENBbIO «aOCOMOTHOTBEPIOE Teino». Pemarh
3aJlayd  Ha  T[PUMEHEHHWE  ycioBHs(MpaBWiIa)  paBHOBECHUS  phblyara.
[IpumensThycnoBre (MpaBUIO) PAaBHOBECHUS phbluara il OOBICHEHUS JIEUCTBUS
Pa3JIMYHBIX UHCTPYMEHTOB,UCIIONB3YEMbIX B TEXHUKE U B ObITy. COOpKa MprubopoB
U KOHCTpyKUMH. Vcrnosb30BaHMEM3MEPUTENbHBIX MPUOOPOB. BrimoaHeHue
71a00paTOPHBIX U MPAKTUYECKUX padoT. JnarHoctuka u

YCTpaHEHHE HEHCHpPaBHOCTEW MpUOOpPOB. BhICTpanBaHuEe TMIOTE3 HA OCHOBAaHUU
MMeEroIMXcs JaHHbIX. KoHCTpynpoBanue u MoienupoBanue. BelomHeHne 3aganuii
M0 YCOBEPIIEHCTBOBAHMUIO MpHUOOpoB.Pa3paboTka HOBBIX BapUAHTOB OIIBITOB.
Pa3zpaboTka 1 mpoBepka METOUKH IKCIIEPUMEHTAITBHOUPAOOTHI.

PaGota B Manpix rpymmnax. AHAIW3UPYIOT, BBIOUPAIOT M OOOCHOBBIBAIOT CBOE
pemenue, nercreus.  [IpeacraBienue  pe3ysbTaTOB — [MAPHOM,  IPYIIIOBOM
nesitenibHOCTH. [loaroroBka cooOuieHuiin 1oknanoB. OCyIeCTBIAIOT CAMOOLICHKY,
B3aMMOOLICHKY JIESITEIbHOCTH. Y4acTUE B JUAJIOre BCOOTBETCTBUM C MpaBUIAMU
pEYEeBOT0 NOBEACHHUS.

8 ki1ace

TemioBble ABJICHUSA.
TennoBoe pacuupenue ten. [Iporeccesl maBieHnus 1 OTBEPACBAHUSA, UCIIAPEHUS U
KOHJAeHcauu. Temonepenaya. Bia)xHOCTh BO3yXa Ha Pa3HbIX KOHTUHEHTAX.
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Hemoncmpayuu: 1. Habmonenue tasHus jabaa B Bojae. 2. CKOpOCTH MCHApeHUs
pasnuUHBIXOKUAKOCTEN. 3. TertoBele nBUraTenu Oyaymero.

Jlabopamopnvie pabomui(c UCMOJB30BaHMEM o0opynoBaHusi «Touka
pocrtay): 1. I3MeHeHus JUIMHBI Tella IPU HArpeBaHWU W oXJaxaeHuu. 2.OTiIuBKa
napaduHOBOTO coimatuka. 3. HaGmrogenwe 3a mnaBiaeHueM npaa 4. OT 4ero
3aBUCUTCKOPOCTh HUCHapeHus >xuakoctu? 5. HaOmroneHune TeninonpoBOIHOCTH
BOJIbI U BO3/1yXa.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCIU.

CaMocTosATENbHO (POPMYIMPYIOT MO3HABATEIbHYIO 3a7ady. YMEIT C MOMOIIbBIO
BOIPOCOBJIOOBIBATh HEJ0CTAOIILYIO UH(pOpPMAIHIO. Hcnonb3oBanue
U3MEPUTENBHBIX NPUOOPOB. BhINoMHEHNENa00paTOPHBIX U NMPAKTUYECKUX padoT.
JlnarHoctuka M ycTpaHEHHE HEHcCIIpaBHOCTeH npuOopoB.BricTpanBanue rumnores
Ha OCHOBAHHMH MMEIOUIMXCS NaHHbIX. KOHCTpyHpoBaHHe U MOAEINPOBAHUE.
BelnonHeHne 3aaHuil M0 yCOBEPIIEHCTBOBAHUIO NpHOOpOB. PazpaboTka HOBBIX
BapUMaHTOB ONBITOB.PazpaboTka M mpoBepKa METOAMKM SKCHEPUMEHTAIBHON
pabotel. PaboTa B mManbix rpynmnax.AHaqu3upyrOT, BEIOMPAIOT U OOOCHOBBIBAIOT
CBOE pemeHue, naencteusd. lIpencraBineHue pe3ynbTaTOBIIAPHOM, TIPYNIIOBOM
NEeATEIbHOCTH. YYacTHE B AUAJIOTE€ B COOTBETCTBUHU C MTPaBUIIAMHU PEYEBOTO
MOBEACHMUS.

DJIEKTPUYECKHE SABJICHUS.

Muxkpomup. Mogenu aroma, cymectsoBaBmve a0 Hadana XIX. Hcropus
OTKPBITUSL M  JCHCTBUATAIBBAHWYECKOIO  3JIeMeHTa. Mcropus  co3maHus
35eKTpopopHON MaMHbl. OnbIT BosbTa. NeKTpuyecKuil TOK B 3IEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanuem ooopyaoBanusi «Touka pocray)

1. Moaenu atomoB. 2. ["aapBaHUYECKHE dJIEMEHTHI. 3. DIeKTpodopHOit

MamuHel. 4. OnbiTel Boneta u ["'anbBanm.

Jlabopamopnvie pabomwei: 1. Co3naHue TajlbBaHUYECKUX DJIEMEHTOB U3
MOAPYYHBIX CPEACTB. 2.DNEKTPUYECKUN TOK B KUIKOCTSIX CO3JaHHS «30JI0TOTO
KITFOUMKA) .

Xapaxmepucmuxa OCHOBHBIX BUJIOB JI€SITEIbHOCTH:

VYopaBisioT cBO€H NO3HABATENBHONM M Y4YeOHOW JEeATEIbHOCTHIO MOCPEICTBOM
ITOCTAHOBKULIEIIEH, IUIAHUPOBAHWsA, KOHTPOJS, KOPPEKUMH CBOUX JIEUCTBUN U
OLIEHKH YCHEIIHOCTH YCBOeHH.CpaBHUBAIOT CIIOCO0 U PE3yJIbTaT CBOMX JEHCTBUIMA
c oOpa3uoM - JUCTOM  compoBOXAeHUS.OOHApYKUBAIOT  OTKJIOHEHHUS.
OO1yMBIBaIOT MPUYUHBI OTKJIOHEHUH. OCYIIECTBIISIOT CAMOKOHTPOJIb U
B3aMMOKOHTpOJIb.VICIIONIb30BaHNE  HM3MEpPUTENbHBIX  MPUOOpOB.  BrimosnHeHue
7a00paTOpHBIX W TMpaKkTHUYeckuxpabor.  JluarHocTMka W yCTpaHEHHE
HEUCTpPaBHOCTEW mpubOpoB. BricTpauBaHue rUmnoTe3 HAOCHOBAHMMU HMEIOLIUXCS
naHHbIX. KOoHCTpyHpoBaHue U MOJIETUPOBAHHUE.

DJIEKTPOMATHUTHBbIE SIBJICHUS.

MaruutHoe moJie B BellecTBe. MarHuTHas aHoManusi. MarHutHele Oypu.
Pa3HOBUAHOCTUAIEKTPOU3IMEPUTEIBHBIX pudOpPOB. PasnoBuaHocTH
DJIEKTPOABUTATEINIEN.
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Hemoncmpayuu(c wucnojab3oBanneM odopynoBanusa «Touka pocrtay):1.
HarnmaaHocTs moBeAeHus BEMIECTB B MArHUTHOM T1oJ1e. 2. [Ipe3enTanuu o
MarHuTHOM TIoJie 3eMid ¥W O MarHuTHeIX Oypsx. 3. JleMoHcTparms
Pa3HOBUIHOCTEUAIICKTPOU3MEPUTEIBHBIX puOOPOB. 4, Harnsanocts
Pa3HOBUIHOCTEN JICKTPOJABUTATEIICH.

Jlabopamopnwvie pabomol: 1. ViccnenoBaHue pa3iudHBIX 3JIEKTPOU3MEPUTEIBHBIX
puOOPOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

VYrpaBnsitoT cBoel MO3HABATEIbHOM W Y4YEOHOM MEATEeNbHOCTBIO IMOCPEICTBOM
MMOCTAHOBKUIIENICH, TUIAHUPOBAHUSA, KOHTPOJS, KOPPEKUMU CBOUX JCUCTBUN U
OLICHKH YCHEIIHOCTH yCBOeHU.CpaBHUBAIOT CIIOCOO U pe3yibTaT CBOMX JIEHCTBHIMA

c oOpa3oM - JUCTOM  CONpoBOXACHUSI.OOHApYKUBAIOT  OTKJIOHEHHUS.
OOyMBIBaIOT IPUYUHBI OTKJIOHEHHU. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aMMOKOHTPOJIb.

Onruyeckue siBJICHUS.
M cTOYHMKM CBETA: TEIUIOBBIE, JIIOMUHECLICHTHBIE, UICKYCCTBEHHBIE. 3roToBieHne
KaMepbl -00CKypa H HCCI€AOBaHHE H300paKEHUs C IOMOUIIbI0 MOJEIIH.
MHoOrokpatHoe Uu300paK€HHUE TMPEIMETaB HECKOJIbKUX IUIOCKHX 3€pKajiax.
M3roToBUTH MEPUCKOIl U C €ro MOMOUIBI0 IpoBecTH HaOmroaeHus.IIpaktuueckoe
WCIIOJIb30BaHUE BOTHYTBIX 3€pKajl. 3pUTEIbHbIC WIUTKO3UU, TOPOKIAEMbIE
npesoMiieHueM cBeta. Mupaxu. Pa3Butre BOJIOKOHHOM onTukH. Mcmosb3oBaHue
3aKOHOB CBETa BTEXHUKE.

Hemoncmpayuu(c ucnoab3oBanueM ooopyaoBanusi «Touka pocray)
1. Paznuunbie uCTOUHUKH cBeTa. 2. M300pakeHne mpeaMeTa B HECKOJIbKUX
IUIOCKUX 3epkajax. 3. M3o0paxeHne B BOTHYTHIX 3epkanax. 4. Mcnonb3oBaHue
BOJIOKOHHOM  ONTHUKHU.S.  YCTpOHCTBO  (oToanmnapaToB, KHHOIPOEKTOPOB,
KaJIeHIOCKOIIOB.
Jlabopamopnvie pabomul: 1. N3roToBiieHHEe KaMepbl - 00CKypa M HCCIIEIOBaHUE
U300pakeHHsl cromolbio Moaenu. 2. IlpakThuueckoe NpPUMEHEHUE IIOCKHUX
3epkan. 3. IIpakThueckoe HCIONB30BAHMEBOTHYTHIX 3€pkai. 4. HM3roromnenue
nepucKona u HabJI0IEHUs C TOMOILBIO MOJIETH.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesAMENbHOCIU:
VYrpaBnsitoT cBoeW MO3HABATEIILHOW W Y4YEOHOW EATEeNbHOCTBHIO IMOCPEICTBOM
ITIOCTAHOBKULIEIIEH, IUIAHUPOBAHUS, KOHTPOJISI, KOPPEKLMU CBOUX JCUCTBUU W
OLIEHKM YCHEIIHOCTH YCBOEHUS.BbinenstoT u (opMynupyrOT MO3HABATEIbHYIO
1eiab. BBIACHSIOT  KOJMYECTBEHHBIE  XapaKTEPUCTUKUOOBEKTOB,  3aJIaHHbBIC
cinoBaMmu. [ [pyHUMAIOT 1TO3HABATEIBHYIO LIENIb U COXPAHSIOT €€ MPU BBIIIOJIHEHUHU
y4eOHbIX aeicTBuil. OCO3HAIOT CBOM JIeHCTBHS. MIMEI0T HABBIKM KOHCTPYKTUBHOTO
OOLIEHUSI B MATIBIXTPYIITIaX.
YesoBek 1 npupoaa
ABTOMaTMKa B Hamled >Xu3HU. I[IpuMepbl HCMOJB30BaHUS ABTOMATHYECKUX
YCTPOMCTB B HayKe,Ha MNpOU3BOACTBe U B ObiTy. CpencrtBa cBsizu. Pamgno u
TEJIEBUJACHUE. AJBTEPHATUBHBIE WCTOYHUKUAIHEPTUHU. BUIbI 3IEKTpOCTaHUINMN.
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HeobxoauMocTh HSKOHOMHHM TPUPOTHBIX PECYPCOB HHUCIIONB30BAHUS, HOBBIX
AKOJIOTUYHBIX M 0€30IMMacHBIX TexHOIOoTHi. Hayka u 6€301macHOCTh JIFOICH.
Hemoncmpayuu: 1. poTomaTeprabl U CIal bl IO TEME.

Jlabopamopnvie pabomei: 1.M3ydeHue IeWCTBUN CPEACTB CBSA3U, paguo u
TEJICBUICHUS.

Xapaxmepucmuka 0CHOBHBIX U008 OeSAMENbHOCMIU.

CamocrosiTennbHO  (DOPMYJUPYIOT TO3HABAaTENIbHYIO 3ajauy. YMewT (Wi
Pa3BUBAIOT)CIIOCOOHOCTh C  TOMOUIBIO BOMPOCOB JOOBIBATh  HEAOCTAIONIYIO
nHpopmaruro.

9 ki1acce

Kunemaruka
CrnocoObpl  omMcaHMsd  MEXaHHYECKOTO  JBVKCHUSL. Cucrema  orcuera.
[IpsmonuueliHoenBrkeHNE.  [IpsIMONIMHEMHOE PAaBHOMEPHOE JIBUKEHUE 10
miockoctu. Ilepemenienne W CKOPOCTh NMPUPABHOMEPHOM NPSIMOJIMHENHOM
JBW)KECHUU TO IIOCKOCTU. OTHOCUTEIBHOCTH ABWKEHHS. CIOKEHUEIBUKECHUM.
[IpyHIMO HE3aBUCHUMOCTH JBWKECHWU.KpuBOIMHENHOE nBMXeHHE. [[BHkKeHUe
Tena, OpOIIEHHOTO TOJ YIVIOM K TOpU30HTY.PaBHOMEpHOE JBU)KEHHE IO
OKPYXHOCTH. YTJ0Bast ckopocTs. Ilepron u yacrora Bpamenus. CKopocTb
U YCKOPEHHUE IIPYU PAaBHOMEPHOM JIBUKEHUU 110 OKPY>KHOCTH.

Jlabopamophnvie pabomui(c ucnoJb3oBaHueM odopynoBaHusi «Touka
pocTay):

N3ydeHne ABM>KEHUS CBOOOHO MaJArOIIEro Tena.
N3ydeHne NBUKEHNS 110 OKPYKHOCTH.
IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:
OnpeneneHue CKOPOCTHM  PAaBHOMEPHOIO  JBWKEHHMS TPU  HMCIOJIB30BAHUHU
TpeHaxxepa «OeroBasJOPOKKa.
Hcropuueckas peKOHCTPYKLMs ONBITOB [‘anmmies mo OmpenesieHuI0 yCKOPEHUs
CBOOOIHOTOIIaAECHHUS TEI.
[TpuHIMIIBL paOOTHI TPUOOPOB JJIs1 U3MEPEHUSI CKOPOCTEN U YCKOPEHU.
[TpumeneHnre cBOOOAHOTO NaA€HUs JI1 U3MEPEHUS pEaKLUU YeJIOBeKa.
Pacuer TpaekTopumn ABHKEHUS IEPCOHAXKEN paccka3oB P.Paco.
Xapaxmepucmuka 0CHOBHBIX U008 OesimeNbHOCMU: YTEHUE U 00CYXICHHUE TeKCTa
CTaTeHMHTEPHET-CATOB, OOCYXKJIEHHUE JOKJIAJIOB U MPE3CHTAINil, COCTABJICHUE U
pernieHue 3aaa4, 00CcyxaeHnecnocooos pemieHus (moaroroka k OI'D o gusuke).
JInnamuka
Nuepunanbablie cuctemMbl orcuera. Cuna. 3akoHsl HeroToHa. [[BrkeHuME Tena non
JNEWCTBUEMHECKOIBKUX CHJI. JIBMKEHME CHCTEMBbI CBSI3aHHBIX Ten. JIuHamuka
PaBHOMEPHOIO ABWKECHHSAMATEPUAIIBHOW TOYKM 1O OKpyxkHOcTH.Knaccel cui.
3aKOH BCEMUPHOTO TATOTEHUsA. [[BrkeHue maHeT. ICKyCCTBEHHbBIE CITyTHHUKHU.
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Conneunas cucrema. Mcropust pazsutus npeacrasiieHuid o Beenennoil. Ctpoenue
1 HBOIIOLMABCeleHHOM.

Jlabopamopnvie pabomuvi(c uUcnoJb30BaHueM oOopyaoBaHusi «Touka
pocTay):

N3mepenne wacchl Tena C HUCIHOJIb30BAHUEM BEKTOPHOIO Pa3JIOKEHHUS
cwibl. M3ydyeHne KUHEMaTUKH M JHUHAMHKMA PAaBHOYCKOPEHHOI'O JBIMXKEHHS (Ha
npuMepe MaMHbBIATBYAa). U 3ydeHue TpeHus CKOJIbKEHHUS.
lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

Hcropuueckas peKOHCTpYKIUs onbITOB KylnoHa U AMOHTOHA HO ONPEACICHUIO
BEJINYMHBICUIIBI TPEHUS CKOJIbKEeHMS. I lepBble MCKYCCTBEHHBIE CITyTHUKHU 3€MIIH.
Kak oTnnyaroTcs MEXaHWYECKHE MPOLECChl Ha 3eMile OT MEXAHUYECKHUX
nporieccoB B kocmoce? Tena ConHeuHol cucteMbl. OTKPBITHS HA KOHYUKE TIEpa.
Xapaxmepucmuka 0CHO8HBIX U008 0esIMeNbHOCMU. YTEHUE U 00CYKAEHUE TEKCTa
CTaTEMMHTEPHET-CATOB, OOCYXKJIEHHE JOKIAI0B U MPE3EHTAINil, COCTAaBICHUE U
penieHue 3aga4, o0cyxaeHrnecnocoooB peuienus (moaroropka k OI'D o gusuke).
Nmnyabe. 3aKoH COXpaHEHUs1 MMITYJIbCA

Nmnynec. M3MeHeHne wmmmyibca MaTepuanbHOM TOuku. Cucrema Ten. 3akoH
COXPaHEHUSUMITYJIbCA.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:

PeaxktuBHoe nsuxeHue B mpupone.Paccnenosanme JITII ¢ momompro 3akoHa
COXpPaHEHUS UMITYJIbCA.

Xapaxmepucmuxka 0CHOBHbIX U008 OesimelbHOCMU. YTeHUE U 00CY X ICHUE TEKCTa
CTaTeWHMHTEPHET-CAlTOB, OOCYXKJEHHE JOKJIAJOB U MpPE3EHTALUN, COCTABICHUE U
penieHue 3aaa4, 0ocyxaeHnecrnocoooB pemienus (moarororka k OI'D o gusuke).
Craruka

PaBHOBecue tena. MoMeHT cuiibl. Y CJIOBUSA paBHOBeCUs TBEpAOro Tena. [Ipocteie
MEXaHU3MBI.

Jlabopamophvie pabomui(c UCNOJb30BaHHEM oOopynoBaHusi «Touka
pocTay).

OmnpeneneHue NEHTPOB MACC PA3IMYHBIX TeJ (TPU CrOco0a).

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:

[IpumMeHeHne NpPOCThIX MEXAaHU3MOB B CTPOMUTENBCTBE: OT 3E€MJSTHKH [0
HeOockpeba.MccnenoBane KOHCTPYKIIMH BEJIOCUTIEA.

Xapaxmepucmuka 0CHOBHBIX U008 OesimelbHOCMU: YTEHUE U 00CYXICHHUE TeKCTa
CTaTeHHHTEPHET-CANTOB, OOCYXIACHHE JOKIAI0B M MPE3CHTAIMi, COCTaBICHUE U
pernieHue 3aaa4, 00cyxaeHnecnocoooB pemieHus (moaroroska k OI'D o gusuke).
Mexanuveckue KoJ1e0aHUS U BOJHBI

Mexannyeckue kosneOanus. [IpeoOpasoBaHue 5SHEpruM MpU MEXAHUUYECKHUX
KojeOanusix.MareMatuyeckuii ¥ TPYXUHHBIM ~ MasTHUKU.  CBOOOHHBIE,
3aTyXxarouMe M BbIHYXKJEHHbIE KoyieOaHusa.Pe3onanc.Mexanuyeckue BOJHBI.
JInuHa 1 CKOpOCTh BOJIHBI. 3BYK.

Jlabopamophvie pabomui(c HUCNOJb30BaHHEM o0opyaoBaHusi «Touka
pocTay).

10



TOUKA \!pocm

N3ydenne koneOaHuil HUTSIHOTO MasiTHUKA.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOm.:

CrpyHHBIE MY3bIKaJdbHbIe MHCTpYMEHThL.KosiebaTenbHble CUCTEMBl B MPUPOJEC U

TEXHUKE.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCMU. YTEHUE U 00CYKIEHUE TEKCTa

CTaTCHMHTEPHET-CAaiTOB, OOCYXK/ICHUE JOKJIAJIOB M MPE3CHTAINil, COCTAaBICHUE U

penieHue 3aaad, 0ocyxaeHuecnocoooB peuieHus (moarororka Kk OI'D o gusuke).

DJIEKTPOMATHUTHBIE KOJIe0AHUS U BOJIHBI

[lepemenHsbIii dnekTpuueckuid Tok. KonebatenbHbIM KOHTYp. BBIHYXICHHBIE U

cBoOogHBIE DMKoJIe0ann1.OM BOJIHEI U KX CBOMCTBA.

IIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

[IpyHIMOBI pamvoOCBsI3U W TeleBUAcHUA.BnusHune OM wu3nmydeHUNM Ha KUBBIE

opraHu3Mbl. I3roToBjIEHHE YCTAaHOBKH JUISI IEMOHCTPALIMK OIBITOB 10 DOMMU.

OnektpomarauTHoe n3nydenne CBU-neun.licTopuueckas peKOHCTPYKIUS OIBITOB

Awmrepa.

Xapaxmepucmuka 0CHO8HBIX U008 OesIMeNbHOCMU. YTEHUE U 00CYXKIEHUE TEKCTa

CTaTEUUHTEPHET-CANTOB, OOCYXIAEHUE JOKIAI0B M MPE3CHTAIMI, COCTaBICHUE U

pelieHue 3aaa4d, oocyxaeHruecrnoco6oB pemenus (moarotorka k OI'D o dusuke).

Onruka

Hctounuku csera. JleiicTBUsA cBeTa. 3aKOH MPSIMOJIMHEWHOrO PacIpOCTPAHEHUS

cBeTa. 3aKOHOTpakeHus cBeTa. [locTpoeHne n300paxeHuil B IIIOCKOM 3epKajie.

3aKOH MpEIOMJIEHUS CBETA Ha IJIOCKOM TPaHULE IBYX OJHOPOJHBIX MPO3pPAaYHBIX

cpen.llpenomnenne cBera B mnpusme. Jlucnepcusi cBera. SBIEHHE MOJIHOTO

BHyTpeHHero oTpaxkenus.JInu3pl. Tonkue nuH3bl. [locTpoeHne u300pakeHUH,

cO37[aBa€MbIX TOHKUMHM JIuH3aMHu. ['11a3 u 3penue.OntTudeckue mprudophl.
Jlabopamophvie pabomui(c HUCNOJB30BaHHEM o0opynoBaHusi «Touka

pocTay).

DKCHEepUMEHTaIbHAS TPOBEPKA 3aKOHA OTPAXKEHHUSI CBETA.

N3Mepenue nokasarens NpeioMICHUS BObI.

N3mepenne PoKyCHOTO paccTOSTHUS COOMPAIOIIEH JIMH3BI.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:

Hctopus rcciieoBaHus CBETOBBIX SIBJICHUI.

Hcropruueckass peKOHCTPYKLMS Tejieckorna [ anues.

N3roroBneHne kaiengockorna.

Xapaxmepucmuxka 0CHOBHbIX U008 OesimelbHOCMU. YTEHUE U 00CYKICHUE TEKCTa

CTaTeHHHTEPHET-CANTOB, OOCYXACHHE JOKIAI0B M MPE3CHTAIMI, COCTaBICHUE U

penieHue 3aaa4, 00cyxkaeHnecnocoooB pemieHus (moaroroka k OI'D o gusuke).

Du3nKa AaTOMAa U ATOMHOT0 S/Apa

Crpoenue aroma. IlormomeHne W wHcnyckaHue cBeTra aroMamMu. OnNTUYecKue

cnekTpbl.OnbIThl Pe3epdopaa. Ilnanerapnas monens aroma. CTpoeHHE aTOMHOTO

aapa. 3apsaI0BO€ MMACCOBOE YHWCIA. SnepHbIe CHIIbl. DHEPrusi CBSA3W ATOMHBIX

anep. 3aKoH paJuoaKTUBHOTO pacmnanga.Anbda- u Oerta-pacnaasl. [IpaBuia

cMenleHus. S nepaple peakuuu. JleneHue u cUHTE3 sAuep. ‘AnaepHas 3HepreTuka.
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Hcrounnku sneprunConHna u 38e34.Peructpanus siaepHbIX u3inydeHuid. Biausaue
PaJMOAaKTUBHBIX M3JIYyYEHUN Ha >KMBBICOPraHU3MBbl. Jlo3uMeTpusa. DKOJIOTHYeCKre
IPOOJIEMBI SIEPHON SHEPTCTHUKHU.

IIpumepnvie memvl npoOeKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

Hcropus n3ydeHus aroma.

Nzmepenne KIIJ[ conneunoit 6arapen.

HeBuauMmele u3iydeHus B CIEKTPE HATPETHIX TEIL.

Xapakmepucmuka 0CHO8HbIX U008 OesimelbHOCHU. YTeHUE U 00CY X ICHUE TEKCTa
CTaTeHMHTEPHET-CaTOB, OOCYXK/IEHUE JOKIAaJ0B U MpPE3EHTAIui, COCTABICHUE U
penieHue 3aaa4, 0ocyxaeHuecnocoooB peuienus (moarororka k OI'D o gusuke).
®opMblI OpraHu3anum 00pa3oBaTeJbHOIO Mpouecca:

- TpyNIoBasd;

- UHJIUBHIyaJIbHAS;

- (ppoHTaNBHAS.

Benymme TexHoJi0rum:

Hcnonb3yroTcss 3JIEMEHTBl CIEAYIOIMIMX TEXHOJOTUW: MPOEKTHas, MpoOJIEMHOTO
0Oy4eHHs,THPOPMALIMOHHO-KOMMYHUKAIIMOHHAS, ~ KPUTUYECKOTO  MBIILJICHUS,
poOJIEMHOr0 IUaora, UrpoBasl.

OcHoBHBIE MeTO/IbI Pa0OTHI HA YPOKe:

Benymumun Metogamu  oOyueHUsl SIBISIIOTCSA: YaCTMYHO-TIOMCKOBOM, METOJ
MaTEeMaTU4YECKOrOMOEINPOBAHNUS, aKCHOMAaTHYECKHI METO/.

DopMbI KOHTPOJIA:

Tax Kak 3TOT Kypc SBJISE€TCS JOMOJIHUTENbHBIM, TO OTMETKA B OajljlaX HE CTaBUTCH.
VYyammuiics yuyuTCcsl OLIEHHMBATh ce€0s M JAPYruX caM, 4YTO IO3BOJIAET Pa3BUBATH
YMEHMSI CaMOaHaJlIW3a HCIOCOOCTBYET PAa3BUTHUIO CaMOCTOSITEIbHOCTH, Kak
CBOMCTBY JIMYHOCTH Yy4auerocs.BpisiBI€HHE NPOMEXKYTOUHBIX M KOHEYHBIX
pE3yNbTATOB  YyYAIIMXCA MPOUCXOAUT  UYEPE3NPAKTHUECKYIO  JI€ATEIbHOCTD;
3a4eTHbIE pabOTHI:

* TemMaTMH4ecKas MoJ0OpKa 3aJad pa3duyHOro YpPOBHSA  CIIOKHOCTH C
MPEICTABICHUEM PA3HBIXMETOJOB PEIICHHS B BUJE TEKCTOBOIO [OKYMEHTA,
npe3eHTanuu, GrII-aHMMANMU, BUIEOPoIuKanii web - cTpanuibl (caiita)

* BBICTABKa IIPOEKTOB, MPE3CHTALINI;

* IEMOHCTpALMsI SKCIIEPUMEHTA, KaYeCTBEHHOM 3a/1aul C KaueCTBEHHBIM (YCTHBIM
WIK B BUACTIPUIIOKEHMSI, B TOM UHKCIE, NPe3eHTalrel) ONMCcCaHueM Mpolecca Ha
3aHATUH, PECTUBAIEIKCIIEPUMEHTOB; (PU3UUECKUE OJTUMITUA/IBI.

12



KanenaapHo-remaTuyeckoe niaHUpPOBaHue 7 Kjacc

TOUKA \!pocm

Ne Hara Tema ypoka Hcnoan3oBanue puMeya
I/ | OpOBEICHUS 000py10BaHMSA LIEHTPA HUE
Ilnan | ®akr €CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEH
«Touka pocra»
1. Beenenue (14)
BBognoe 3amsrtue. llenm wu3amaum | KomnbsroTepHoe
1 Kkypca.TexHuka 0e30MacHOCTH. o0opynoBaHue
2. Pojib 3KCIIEpMMEHTA B KM3HH YesioBeka (34)
Cucrema eMHULL, TIOHATHE O KommerorepHoe
2 MPSIMBIX U KOCBEHHBIX U3MEPEHUSIX o0opyaoBaHue
DU3NYECKUN HIKCIIEPUMEHT. OGopynoBanue s
Buapl puzndeckoro skcrnepuMeHTa. JIEMOHCTpALIUI
ITorpemnocTs n3mepenus. Buabl
IOrpemHocTel u3Mepenus. Pacuér
3 MOTPEIIHOCTH U3MEPEHUSI.
JlaboparopHast pabota O6opynoBanue st
«3mepenue o0bema TBep0To 1abopaToOpHBIX paboT U
4 tenay. [IpaBuia odpopmiaeHUS YYECHHYECKHX OIBITOB
n1abopaToOpHON PabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE U HEpaBHOMEPHOE O6opynoBanue st
JIBIDKCHUSI. Ja00paTOPHBIX PaboOT M
6 Fpa(i)I/I‘IGCKOG MNpeaAcCTaBJICHUC YUYEHUYIECKHUX OIILITOB
ABHIKCHUA. (na 0a3e KOMILIEKTOB
Pemenune rpa(pnquKmV( 3ajad, st OT)
7 pacuer myTu U CpeHel cKopocTu
HEPABHOMEPHOIO JBUKCHHUSL.
8 [TonsiTHe MHEPIIUU U UHEPTHOCTH.
I{enTpoOerxHas cuia..
9 Cuta ynpyrocTtu, cuiia TpeHus O6opynoBanue ajst
na0opaTOpHBIX paboT U
Jlaboparopnas pabora YUYEHUYECKUX  OIBITOB
«HccnenoBanne 3aBUCHMOCTH
CHJIBI YIIPYT'OCTH, BO3HUKAIOLIEH B (na base  KOMILICKTOB
10 NPY)KKMHE, OT CTENEHH JepopMaiu s O1'9)
TIPYKUHBD).
JIaGoparopHas paboTa
11 «Omnpenenenue kodpduimenTa
TPEHUsl Ha TpUuOOMeETpe.
JIaGoparopHas paboTa ObopynoBanue ais
«HMccrnenoBanne 3aBUCUMOCTH 1abopaToOpHBIX PadOT U
12 CUJIBI TPEHUS OT CHJIbI YYEHUUECKHUX OIBITOB
HOPMaJIbHOTO JaBJICHUSD.
4. I'mapocraTruka (124)
13 [TmotHOCTE. 3amaua naps ['epona O6opymoBanue st
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Pemrenue 3agad MoBLIIEHHON JIEMOHCTpanuit
14 CJIO)KHOCTH Ha pacyeT IIOTHOCTH
BEIIECTBA.
15 Pemrenune 3ama4 NOBBIIICHHOM O6opynoBaHue ajs
CII0KHOCTH JIEMOHCTpALUi
16 JlaBneHue *XKUAKOCTH U raza. 3akoH
[Tackains
17 Coob1maromuecst CoCyabl.
13 JlaGopaTopHas pabota OO6opynoBanue st
«U3roToBnenue Moaenu GhoHTaHA mabopaTopHbIX paboT u
19 JlaGoparopHas paGoTa [VUEHUYECKHUX  OIBITOB
«M3roroBieHue Moenu (DOHTAHA» (Ha 0ase KOMIUIEKTOB
3akon [lackand. JlapneHue B st OI'D
KUJKOCTSX U rasax.
20 ['unpaBnuueckre MalIvHbL.
Coo0b1marommecst CoCy/bl.
71 BrrtankuBaromias cuina. 3akoH O6opynoBanue s
Apxumena. JIEMOHCTPALIMI
JlaboparopHast pabota O6opynoBanue st
77 «BplicHEeHUE yCIOBHS IJIAaBaHUS 1abopaTopHBIX PadoOT U
TEI. YYCHUYICCKUX ONBITOB
23 bnok 3anau Ha 3akoH [lackans, O6opynoBanue st
3aKOH ApXuMena. JEMOHCTPALMI
24 bnok 3amau Ha 3akoH [lackas,
3aKOH Apxumena.
5. Craruka (104)
25 brnok. Peruar. O6opymoBanue st
JIEMOHCTpPALMH
26 PaBroBecue TBepapix Ten. MomeHT
cuibl.IIpaBuno MOMEHTOB.
27 Lentp TSKECTH. Uccnenosanune | O6opynoBanue s
Pa3TMYHBIX MEXaHUYECKUX CHCTEM JIEMOHCTpALIUIA
28 KomMOuHMpoBaHHbIe 3a1a4H,
WCTIOJIBb3YS YCIIOBHSI pAaBHOBECHSI.
29 KomMOuHMpoBaHHble 3a1auu,
WCIIOJIb3YS YCIIOBHS pAaBHOBECHS
JlabopaTopHas pabota O6opynoBanue ajst
«U3rotoBnenue padboraromieit 1abopaToOpHBIX paboT U
30 cucteMbl 0J10K0B». OdopmiieHne YYCHHUYECKUX  ONBITOB
paboThI. (Ha 0aze KOMILJIEKTOB
Pabota nag npoextoM «biaoku». s OI'D
JIaGoparopHas paboTa
«M3roroBnenue paboTarorien
31 CUCTEMBI OJIOKOBY.
JlabGopaTtopHas pabota O6opynoBanue ajst
«U3roToBnenue padoraromieit 1abopaToOpHBIX paboT H
32 CUCTEMBI OJIOKOBY. YYEHUYECKHUX OIBITOB
1 Odopmienne padoTHI. Kommbroreproe
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\ 34 \ \ \ 3aimuTa NpoeKTOB. \ o0opynoBaHue \
KaﬂeH)IapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHUE 8 kiacc
Ne Hara Tema ypoka Hcnoan3oBanue npume
I/ | OpOBEICHUS 000py10BaHMSA LIEHTPA | YaHHE
Ilnan | ®akr €CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEH
«Touka pocra»
1. BBenenue (14)
BBognoe 3anstue. llenn wuzamaum | KomnerorepHoe
1 Kypca.Texanka 6€30macHOCTH. obopyoBanue
2. TemioBble siBjaeHus (12 4)
PaznooOpaszue  TeruoBbIxsBieHHH. | KommbroTepHoe
2 TenioBoe paciiupeHueren. o0opynoBaHue
JlaboparopHast pabota O6opynoBanue ajst
«3MeHeHust UTMHBI Tena Ipu 1abopaTopHBIX paboT U
3 HarpeBaHUU U OXJIAKICHUN. YYCHUYCCKUX OMBITOB
Temmonepenaua Habmonenue ObopynoBanue s
TEIUIONPOBOAHOCTH BOJIBI U JEMOHCTpAIIHiA
4 BO31yXa.
JlaboparopHas pabota O6opynoBanue st
«M3mepenue yaenbHON 1ab0paTOpHBIX paboT |
TEIIOEMKOCTH Pa3TUYHbBIX YUEHUYECKUX  OIBITOB
5 BELIECTBY. (Ha Oaze KOMILJIEKTOB
[InaBneHue u oTBEp/ICBaHUE. s OI'D
JlaboparopHas padota «OTIMBKa
6 napaTHOBOTO COJIATHUKAY
JlabopaTopHas pabota O6opynoBanue ajst
«HabnroeHue 3a miaBieHueM 1abopaToOpHBIX paboT U
7 JbJIA» YYCHUYICCKUX ONBITOB
Pemenne onuMnuaaHeIx 3a1a4 ObopynoBanue s
8 Ha ypaBHEHHE TEIJIOBOro OajiaHca JIEMOHCTpaLMi
Pemenne onuMmnuamHeIx 3a1a4 ObopynoBanue s
9 Ha pacy€T TEIUIOBBIX MTPOIIECCOB JIEMOHCTpAIUI
10 JlaGopatopus KpucTamiorpaduu.
Hcnapenune u koHaeHCAIUS. O6opynoBanue st
11 JIEMOHCTpALHit
CocraB atmMocdepsl, ObopynoBanue s
HaO0II0/IeHNE nepexoaa I[eMOHCTpaI_II/Iﬁ
HEHACBIIICHHBIX ITAPOB B
12 HACHILICHHEIE.
Brnaxxnocts BoO3ayxa Ha pasHbix | O0opymoBaHue s
13 KOHTHHEHTaX JIEMOHCTpAIIHA
3. DaekTpudeckue siBjeHus (84)
Muxkpomup. Mogenu atoma, O6opynoBanue s
14 CyliecTBOBaBIMe 10 Hayana XIX JIEMOHCTPAIIHT
Hcropus OTKpsITHA U NEUCTBUS Kommnsroreproe
15 TraJIbBAHNYCCKOI'O 2JIEMEHTA 060pyIlOBaHI/Ie
16 Ucrtopus cozganus 351eKTpodopHO
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MAaIIAHBI
OneiTel BonpTa. Dnekrpudeckuit Kommnsroreproe

17 TOK B AJICKTPOJIMTAX. 000pyI0BaHNE
Pemenue onmuMnuamHbx 3a1a4 Ha ObopynoBanue is

18 3aKOHBI TOCTOSTHHOTO TOKA JIEMOHCTpAIHi
Habmtonenue 3aBucumoctu Oo6opynoBanue amst
COIPOTHBIICHUS IIPOBOIHUKA OT JIEMOHCTpALIH

19 TEMIIEPaTYPBHL.
JlaboparopHast pabota O6opynoBanue st
«OmnpeneneHrue CTOMMOCTH 1abopaTOpHBIX paboT u
M3PACXOJIOBAHHOM JIEKTPOIHEPTUU | YICHUYECKUX  OIBITOB
10 MOIIHOCTH MOTPEOUTEINS U 1O (Ha 0aze KOMILJIEKTOB

20 CUETUUKY» s OI'D
Penrenue onuMnuaaHeIx 3a1a4 ObopynoBanue yis

21 Ha TENJIOBOE JEHCTBHIE TOKA JIEMOHCTpALHit

4. DJIeKTPOMATHUTHBIE siBJIeHUs (34)
DJIEKTPOMAarHUTHBIC SBJICHUSI. Oo0opynoBaHue st

22 DIEKTPOU3MEPUTEIBHBIE PUOOPBL. | IEMOHCTPAIIHIA
MarnuTHas aHoManus. Marauthaeie | OOOpymOBaHHE IS

23 Oypu JIEMOHCTpAIUI
PaznoBugnoctn

24 3JIEKTPOIBUTATENCH.

5. OnTuyeckue sipjaeHus (74)

25

WcTouyHuKy cBeTa: TEIJIOBEIC,

ObopynoBanue s

JIFOMUHECIIEHTHBIE JEMOHCTPALINI
DKCIEePUMEHT HAOJIIOICHHE.
MHuorokpatHoe n3o0paxeHue
IpeIMeTa B HECKOJIBKUX TUIOCKUX
26 3epKajiax.
N3roToBUTH NEPUCKOI U CETO O6opynoBanue as
27 ITOMOIUIBIO0 MPOBECTU HAOTIOACHHUSI JIEMOHCTpaIMi
[IpakTHyeckoe UCIOIb30BaHUE O6opynoBanue ams
28 BOTHYTHIX 3€pKaj JIEMOHCTpaLMi
3pUTENbHBIE WILTIO3UH, Ob6opynoBanue s
MIOPO’K/Ia€MBbI€ MTPETOMIIEHUEM J€MOHCTpAaLUi
29 ceera. Mupaxu.
30 Pa3BuTHe BOJOKOHHOM ONTUKH
Hcnons30BaHNe 3aKOHOB CBETA B
31 TEXHUKE
6. YesroBek n npupoaa (44)
32 ABTOMAaTHKa B HAILIEH KU3HH . Komneroreproe
33 Panvo u TeneBuacHue obopynoBaHue
AnbTepHATUBHBIE UCTOUHUKHU
34 SHepruu. Buasl aeKkTpocTaHInM
Hayxka ceronus. Hayka u
35 0€e30IacHOCTh JTIOAEH.
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Hara Tema ypoka Hcnoan3oBanue npume
No MIPOBEJICHUS 000py10BaHMS LIEHTPA | YaHUE
n/n | Ilnan | dakr €CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEHl
«Touka pocra»
1. BBenenue (14)
BBognoe 3anstue. llenn wuzamaum | KomnberorepHoe
1 Kypca.Texanka 6€30macHOCTH. obopyoBanue
2. Kunemartuka (7 4)
CrniocoObl onucanus ObopynoBanue s
2 MEXaHUYECKOTO IBUKECHUS JIEMOHCTpAINit
[IpsmosinHENHOE PaBHOMEPHOE ObopynoBanue Is
JIBMDKEHUE 110 TIocKocTu? CMOTps JIeMOHCTpAIHiA
3 U3 KaKoM TOYKU HAOIIIOIATh
OTHOCUTENBHOCTD JIBHXKCHHUSI. ObopynoBanue Is
4 CI10’keHUEe IBYKEHUM. JIEMOHCTpAIui
Jlabopamopnvie pabomol: O6opynoBanue aJis
«3yuenmne nBuKeHUs: CBOOOIHO 71abopaToOpHBIX paboT U
najaroiero tenay, «Mzyuenue YYCHUYCCKUX ONBITOB
5 JIBUKCHHSI TeJIa 110 OKPY>KHOCTH
Kak u kyna nonerena BuIHeBas ObopynoBanue Is
koctouka? Pacuer TpaekTopuu JIEMOHCTpAIHH
JBUKEHUS TEJ U TIEPCOHAKEN
6 pacckaszoB P.Pacmd o Mronxaysene
Hcropuueckas peKOHCTPYKLIHS ObopynoBanue s
ONBITOB ["asiiiest o onpeaeIeHruo JIeMOHCTpAIHiA
7 YCKOpPEHHS g.
Omnpenenenne CKOpoCcTH O6opynoBanue as
PAaBHOMCEPHOI'O ABUKCHUSA IIPU ]IeMOHCTpaHI/IfI
WCIOJIb30BaHUU TpeHaxepa
8 «OeroBas JOPOKKay.
3. Innamuxka (84)
Cuna Bomu, cuia yoexIeHUs Win Ob6opynoBanue s
9 cuia - pu3ndeckasi BenuuuHa? JIEMOHCTpAIHii
Jlabopamopnas paboma: O6opynoBanue ajst
10 «/3MepeHune Maccel Tenay 1abopaToOpHBIX paboT U
JIBr>keHue Tena moj| AeCTBuEM YYEHHYECKHUX OIBITOB
11 HECKOJIbKUX CHJI
JIBM>KEHUE CUCTEMBI CBA3aHHBIX O6opynoBanue s
12 TeJ JIEMOHCTpAIIHA
Jlabopamopuvie pabomui: | OOOpymOBaHUE IS
«M3yueHne TpEeHUS CKOJIBKEHUS 1abopaToOpHBIX paboT H
13 YYCHHUYECKUX OIBITOB
Jlunamuka paBHOMEpHOTO ABKeHus | O0opymnoBaHue st
14 110 OKPYXKHOCTH JIEMOHCTpAIHHA
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Hctopust pa3BUTHS IPEACTABICHUI O6opynoBanwue st
15 o Bcenennoii. Conneynas cucTeMa. | J€MOHCTpAIMii
OTKpBITHS HA KOHYHUKE TIEpa. O6opynoBanue s
IIepBblE UCKYCCTBEHHBIE CITyTHUKH JEMOHCTPALMI
16 3emun.
4. UmnyJabc. 3aK0H cOXpaHeHHsl UMITYJIbca (34)
17 Kak BbI s1XTYy Ha30BeTe. .. Komnerorepnoe
18 PeaktrBHOE NBHKEHUE B IPUPOJE. obopynosanue
Paccnenosanue JITII ¢ momomisro Kommnsroreproe
19 3aKOHA COXPaHEHMsI UMITYJIbCa o0opynoBaHue
5. Craruka (24)
Jlabopamopuas paboma: OO6opynoBanue st
«OrmpeieneHue MeHTPOB Macc 1abopaToOpHBIX paboT H
20 pa3IUyYHbIX Te (TpU crocoba)» YUEHUYECKUX ONBITOB
[Ipumenenne mpocTeix MexaHu3moB | KommbroTepHoe
BCTPOUTENBCTBE: OT 3EMJISTHKH J10 o0opynoBaHue
21 HebocKkpeba
6. Mexanu4yeckue Koje0aHus M BOJIHBI (34)
22 Buan MasiTHUKOB U MX KOJIEOAHHUH O6opynoBanue s
23 Uto nepeHocuT BojHa? JICMOHCTPALHH
KonebaTenbHbie CUCTEMBI B PUPOJIC
24 UTEXHHUKE
7. DJAeKTPOMArHUTHbIE KOJIeOaHUsI M BOJIHBI (24)
DKcrnepuMeHTallbHAs [TPOBEPKa KommerorepHoe
25 cBoiicTB DM BOIH. 060pyI0BaHHe
Uccnenoanue snexkrpoMarautHoro | KommbrotepHoe
26 mwsnydenns CBU-neun 000pyI0BaHKE
8. OnTuka (44)
. UsroroBnenue moxenu KommbrorepHoe
27 Kasei10CcKona. 060py0BaHKE
DKcrepuMeHTalIbHAs MTPOBEPKa O6opynoBanue s
28 3aKOHA OTPAXKEHUS CBETA. JICMOHCTPAIIHIA
Jlabopamopnas paboma: Ob6opynoBanue as
«3mepenne nokazarens 71ab0paTOpHBIX paboT U
29 MIPEIOMIICHUS] BOJIBI) YUEHUYECKUX OMBITOB
Kaxk oTnmnuaroTcst mokazarenu ObopynoBanue s
30 MIPEIOMJICHUS [[BETHOTO CTEKIIa JIEMOHCTpAIHii
9. ®du3uKa aToMa U ATOMHOTI0 siapa (44)
[Tornomienue u ucmyckaHue cBeTa KommerotepHoe
31 aroMamu. OnTnyeckue CIICKTPBHI. 060py}1033HHe
N3zmepenue KITA COJIHEYHOM
32 Oatapeu KommnbsrorepHoe
Brnusinue pagunoakTHBHBIX 060py/i0BaHKE
33 M3JTydeHUH Ha JKUBBIC OPraHU3MBbI
24 CriocoObl 3amuThI OT

PAAO0AKTUBHBIX H3Hy‘ICHHﬁ
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JIMCT KOPPEKTHPOBKH Padoyveil MporpaMmbl

Jara Hara Coneprkanue O06ocHOBanue PexBu3uTEHI TToamuce
ypoKa | IPOBEACHHS | KOPPEKTUPOBKHU MIPOBEICHUS JIOKyMEHTa 3aMECTUTEIS
o 1o Gakrty (Tema ypoka) KOPPEKTUPOBKH ( mata u Ne TUPEKTOpa
IJIaHy IIpHKa3a) o YBP
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MWHUCTEPCTBO IMPOCBELIEHUS POCCUIICKON ®EJIEPALIUNA

MunuctepctBo 006pazoBanus U Hayku YeueHckoit PecrryOnuku
MY "]lenaptameHT oOpa3oBaHus r. ApryH"

MBOY «I'umuazust Ne 13 r. Apryna" um. C./l. JIlukanuena

PACCMOTPEHO COT'JTIACOBAHO
Ha 3aceganur MO yuuTeneil eCTeCTBEHHO 3aMecTUTENb AUPEKTOPa O HAYYHO-
HAyYHOTO U MAaTEMaTHYECKOIo IIUKJIIa MeTOoau4ecKoi paboTe

OpbueBa A.A-K. 3abanyeBa T.M.
ITporoxon Ne 1 ot "24" aBrycra 2022 r. [Iporokos Ne 1 ot "25" aBrycra 2022 r.

Pabouast mporpammMa KypcaBHEYPOUHOU ACATEIHHOCTU
«IKCIIEpUMEHTAPUH 110 (PUBUKE»

4 7-9 xkiaccoB
C UCIOJIb30BaHUEeMOOoOpyIoBaHusALleHTpa « Touka Poctay

Ha 2022-2023 y4eOHslii roj

CocraButens: XanamepaXoBpa MaromenoBHa

yuuTenb (PU3UKU U MAaTEMATUKU

r. Apryn 2022
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