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Ili1anupyemble pe3yabTaThl 0CBOCHUS NMPOrPaMMbl BHEYPOUYHOM
AeSITeJIbHOCTH «JKCIEepUMEHTAPUH N0 Pu3uKe» (C UCMOJIb30BAHUEM
odopynoBanus «Touka pocra») B 7-9 kiaccax.
Peanuzammst mporpaMMbl CHIOCOOCTBYET TOCTHKEHHIO CICAYIOMNX Pe3yJIbTATOB:

JInuHocTHBIC:

B cepe ATMIHOCTHBIX YHHBEPCAIBHBIX YICOHBIX JICHCTBUI YUaIIMXCS:

* y4cOHO-TI03HABATEIILHBIN MHTEPEC K HOBOMY y4eOHOMY MaTepually M CIiocodam
PEIICHUSHOBOM 3a/1a4H;

* OpHEHTAIMS Ha TIOHUMAaHKE IIPUYMH YCIIeXa BO BHEYUEOHOU JEATEIIbHOCTH, B TOM
YyyCcJIe HacaMOaHaIM3 M CaMOKOHTPOJb pe3yJibTaTa, Ha aHallu3 COOTBETCTBUS
pPE3yNbTaTOB TPEOOBAaHUIMKOHKPETHON 33/1a4H;

* CITOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KPUTEPHEB YCIICITHOCTH BHEYYEOHOU
JeSATCIIbHOCTH,

Obyuarowuiics noyyum 603MONCHOCHb OISt (POPMUPOBAHUSL:

* BHYTPCHHEW TMO3MIIMU IIKOJHPHUKA HA YPOBHE IMOJIOKUTEITHLHOTO OTHOIIEHHUS K
IITIKOJIC,TOHUMAaHNs HEOOXOJMMOCTH YYEHHWS, BBIPAKEHHOTO B MpeodiagaHuu
y4e0HO-TI03HABATEITLHBIXMOTHBOB;

* BRIPOKCHHOM YCTOMYMBON y4eOHO-IT03HABATEIIbHOM MOTHBAIIUU YICHUS,

* YCTOMYMBOrO y4eOHO-IIO3HABATEIIBHOIO MHTEpeca K HOBBIM OOIIUM Crioco0am
peleHus 3a1a4.

MertanpeamerHsbie:

B cdepe peryJATMBHBIX YHUBEPCATbHBIX YU€OHBIX TEHCTBUMA yHAIIUXCA:

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

* YUWUTHIBaTh YCTAHOBJICHHBbIC MpaBWJa B IJIAHUPOBAHUM W KOHTPOJE Crocoda
pELICHUS;

* OCYILIECTBIIATh UTOTOBBIM U MOIIATOBBIM KOHTPOJIb M0 PE3YJIbTATY;

* OLICHMBATh NPABWIbHOCTh BBINIOJHEHUS JCHUCTBUS HA YPOBHE aJICKBaTHOM
PETPOCTIEKTUBHOMOIIGHKH COOTBETCTBHUSl PE3yJbTaTOB TPEOOBAHMSIM JTaHHOU
3aJ]a4M M 3aJa4HOM 00J1acTH;

* QAJICKBAaTHO BOCIPHUHUMATH MPEIJIOKEHUS W OLEHKY YYUTENIeW, TOBapULIEH,
poauTENer HAPYTUX JTHOJIEH;

* pa3nuyaTh COCcO0 M pe3yabTaT ACUCTBUS.

Obyuarowuiics noyyum 603MO*CHOCHb HAYYUMCA!

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

* MIPOSIBJISITH TTO3HABATEILHYIO UHUITMATUBY B YU€OHOM COTPYIHUYECTBE;

* CaMOCTOSTEIBHO aJICKBATHO OLICHWBATH MPABUIIBHOCTD BBINOJHEHUS JIEUCTBUS U
BHOCUTHHEOOXOIMMbIE KOPPEKTUBBI B UCIOJHEHHE KaK IO XOJy €ro peaau3aluu,
TaK U B KOHIIC JICHCTBUSI.
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B cthepe no3naBaTe1bHBIX YHUBEPCATBHBIX YICOHBIX JCHCTBHUM yUalTUXCS:

* OCYIIECTBIIATH MOUCK HEOOXOUMOM MH(OPMALIUH I BHITIOTHEHHUS BHEYUEOHBIX
3aJaHUl  CHCIIOJIb30BaHWEM  Y4eOHOW  JUTEpaTypbl U B OTKPHITOM
UHPOPMAIIMOHHOM  MPOCTPAHCTBE,DHIUKIONEAUNA, CIPABOYHUKOB  (BKIIIOYAs
3IIEKTPOHHBIE, IU(PPOBBIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

WNHurepHera;

* OCYILECTRIIATH 3anuch ((pUKCaIrio) BHIOOPOUHOI HHPOpMAITUU 00 OKpYKaIOIIeM
Mupe U1 ocede caMoM, B TOM 4Hciie ¢ moMousto naerpymenTo UKT;

* CTPOUTH COOOILIEHUS, MPOEKTHI B YCTHOM U MHUCbMEHHOM QopMme;

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

* YCTaHABJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U B H3y4a€MOM KpYTe€ SIBJICHHI;

* CTPOUTh pacCyXJeHHs B (opMe CBSI3U NPOCTHIX CYKIEHUH 00 0OBEKTe, €ro
CTPOEHNH,CBOMCTBAX U CBA3aX;

Obyuarowuiics noayuum 603MOICHOCIb HAYUUMbCAL!

* OCYUIECTBJISITh PACUIMPEHHBIA TOUCK HHPOPMALIMK C UCIOJIb30BAHUEM PECYPCOB
oubnuotek ucetu HTEpHET;

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

* 0OCO3HAaHHO Y MPOU3BOJBHO CTPOUTH COOOIIECHHS B YCTHOM U MUCBMEHHOMN (popMe;
* OCYILECTBJIATH BbIOOp HamOosiee 3((PEKTHUBHBIX CIOCOOOB pelleHHs 3ajad B
3aBUCUMOCTH OTKOHKPETHBIX YCIIOBHIA;

* CTPOUTH JIOTMYECKOE PACCYXkACHHUE, BKIIIOYAIOIIEE YCTAHOBIECHHWE NPUYUHHO-
CJICICTBCHHBIXCBSI3EH;

* MOTYT BBIATH Ha TEOPETHUYECKHIl YPOBEHb PEIICHHs 3a4ad: pEUICHUE II0
OINPENEICHHOMYIUIaHY, BJIAJICHUE OCHOBHBIMU IIPUEMaMH DPELICHHsS, OCO3HAHMS
NEeSATEIbHOCTH T10 PEIICHUIO 3aJa4H.

B cepe kKOMMYHUKATHBHBIX YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUI yUalIUXCS:

* QAJIEKBaTHO MCHOJb30BaTh KOMMYHHKAaTHUBHbIE, MPEXJE BCETO - pEYEBHIE,
CpeICTBa  JUISPEIICHHS]  PA3JIMYHBIX KOMMYHHMKAaTHUBHBIX  337a4, CTPOMTH
MOHOJIOTUYECKOE COOOIIEHHUE, BIIAJEThIUANIOrMYECKO (POpMOIl KOMMYHHKAIUH,
UCIIONIBb3Yysl, B TOM uucie cpeacrBa U MHCTpyMeHThl WMKT wuaumcraHunoHHOTO
OOIICHMS,

* IOMYCKaTh BO3MOXXHOCTh CYILIECTBOBAHUS Y JIIOAEH pa3IMYHbIX TOYEK 3PEHMS, B
TOM YHCJIE HECOBIMAIAIOIIUX C €r0 COOCTBEHHOM, 1 OPUEHTUPOBATHCS HA MO3ULIUIO
napTHepa B 0OILEHNU UB3aUMOICHCTBUN;

* YUUTHIBATH PA3HbIE MHEHUS M CTPEMUTHCSA K KOOPAWHALWU PA3IUYHBIX MMO3HIIUM
BCOTPYJHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHHE U TTO3UIINIO;

* IOTOBAPUBATHCS U MPUXOIUTH K 00IIEMY PEIICHUIO B COBMECTHOM 1€ATENIbHOCTH,
B TOM YHCJIEB CUTYal[UU CTOJIKHOBEHUS] HHTEPECOB;

Obyuarowuiics noayuum 603MOICHOCIb HAYYUMbCA:

* YYUTBIBaThb U KOOPJIMHUPOBATH B COTPYAHHUYECTBE OTIMYHBIE OT COOCTBEHHOMU
NO3ULIUN APYTUXIIIOJEH;
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* YYUTBHIBATh pa3HbIE MHEHHS W HMHTEPEChl M OOOCHOBBIBATH COOCTBEHHYIO
ITO3HIIHIO;

* [IOHUMATh OTHOCUTEIbHOCTh MHEHUH U MOJIXOJIOB K PELICHUIO IPOOJIEMBIL;

* ApPryMEHTUPOBAaThb CBOKO IIO3HUIMI0O M KOOPAMHUPOBATH €€ C IO3HUIUAMHU
NapTHEPOB BCOTPYJHUYECTBE NPH BBIPAOOTKE OOMIEr0 pPEIIEHUs B COBMECTHOM
NEATEIBHOCTH;

* 33/1aBaTh BOIIPOCHI, HEOOXOAUMBIE JJIs1 OpraHU3alui COOCTBEHHOU EATEIBHOCTH
UCOTPYIHUYECTBA C ITAPTHEPOM;

* OCYIIECTBIATH B3aUMHBIM KOHTpPOJIb U OKa3bplBaTb B COTPYAHUYECTBE
HEO0XOMMYIOB3aUMOIIOMOIILb.

IIpeameTHbIe:

- OPUEHTUPOBATHCS B SIBICHUSIX U O0BEKTAX OKPYXKAIOIIETO MUpPA, 3HATH TPAHUILIbI
UXITPUMEHUMOCTH;

- TIOHUMATh ONpPEACIICHUS (PU3MYECKUX BEIUMYMH W TIOMHUTH OINPEIEISIONue
bopMyIbI;

- MOHUMAaTh KakuM (U3UYECKUM MPUHIIMIIAM W 3aKOHAM TMOJUYUHSIIOTCS T€ WU
WHBICOOBEKTHI U SIBIICHUS TIPUPO/IBI;

- 3HaHKWE MOJIEJIU MOMCKa PEeIIeHUH ISl 3a71a4 10 (PUBHKE;

- 3HaTh TEOPETUYECKHUE OCHOBBI MATEMATHKH.

- MpUMeYaTh MOJCIH SIBJICHUH U 00BEKTOB OKPYKAIOIIETO MUPA;

- aHAJIM3UPOBATH YCJIOBUE 3a1a4K;

- nepeopMyIUPOBATh U MOJICIIUPOBATh, 3aMEHATh UCXOJIHYIO 3a7a4y JIPYTou;

- COCTaBJISITH IIJIaH PEIICHUS;

- BBIJIBUTATh W MPOBEPSATH MpejiaraeMble ISl PEIICHUS THIIOTE3bI;

- BJIQJIETh OCHOBHBIMM YMCTBEHHBIMHU OIEPALUSIMH, COCTABJISIONIMMH TTOUCK
pEIICHUA3aJauH.

Conep:kanue nporpaMMbl BHEYPOUYHOIi 1eATEILHOCTH
7 KJace

Beenenne. Brognoe 3ansarue. llenu u 3agaum kypca. TexHuka 6e30mMacHOCTH.
Posib 3KcriepUMeHTA B KU3HM YeJI0BEKa.

Teopusi: V3yuuTh OCHOBBI Teopuu morpemHocteil. [lorpemHocTy OpsIMBIX U
KOCBEHHBIXM3MEPEHUH, MaKCUMallbHas TMOTPENTHOCTh KOCBEHHBIX H3MEPEHUH,
y4eT TOTPEIIHOCTEeH W3MEpEeHUuNpu mocTpoenun rpadukoB. I[Ipencrasienue
pE3yNbTaTOB U3MEPEHU B (hopMe TaOIuI] 1 TpauKOB.

Ilpakmuka: OCHOBBI TEOPHHM TOTPEIIHOCTEH NPUMEHSITh TPH BBHIMOJTHEHUU
AKCIIEPUMEHTAIbHBIX3a,/1a4, MIPAKTUYCCKUX pabor.(c HCIO0JIb30BAHHEM
odoopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesTMENbHOCIU.
[IpuBoauTh TpUMEpPbl OOBEKTOB U3ydeHUS (u3uku (pu3udecKue sBICHUS,
dbuznyeckoe Teo,BelecTBo, puznueckoe mose). HabmomaTe m aHamu3upoBaTh
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dusnueckue sBaeHus (GUKCUPOBATHU3MEHEHUSI CBOMCTB 0OBbEKTOB, CPABHUBATH UX
u 0000mare). [To3HaKOMHUTBCS C 3KCHEPUMEHTAIBHBIMMETOJOM HCCIIEJOBAHUS
npupoasl. COopka MpUOOPOB U KOHCTPYKIHi. Vcronp3oBaHne H3MEPUTEITHHBIX
npubopoB.BeinoaHeHne 1abopaTopHbIX U MpakTU4Yeckux paboT. /[uarnoctuka u
YCTpaHEHHE HEUCIIPABHOCTEN

npuOopoB. BricTpanBaHue runoTe3 Ha OCHOBAHUH UMEIOIINXCS JAHHBIX.
Mexanuka.

Teopua:  PaBHOMEpHOE M  HEpaBHOMEpHOe  JABWXKeHHME. ['paduyeckoe
npejcTaBieHUE ABMKeHUs. Pemenne rpadguueckux 3anad, pacueT IMyTH U CpeIHEn
CKOPOCTH HEpaBHOMEPHOro JBWxKeHUA.IIoHATHE WHEpUMM U HUHEPTHOCTH.
IlenTpoOexxnass  cuna.  [IpumeHenwe  gaHHBIX  (QU3MYECKUX  TOHSATHUIB
KU3HEIEATEIbHOCTH YesioBeka. Cuiia ynpyrocTy, cuia TPEHUS.

Ilpakmuka: VccnenoBaHue 3aBUCHMOCTH CHJIbl YIOPYTOCTH, BO3HHMKAIOIIEH B
NpY>KUHE, OTCTENEHU AedopManuu MpykuHbl. OmnpeneneHue Ko3ppuuueHTa
TpeHUs Ha TpuOoMeTpe.(C ucmoJib30BanneM odopynoBanus «Touka pocray)
HccnenoBanre 3aBUCUMOCTH CUJIbI TPEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHUS.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesMENbHOCIU.

Ananu3 Ttabnun, rpadgukos, cxem. [lonck 0ObsiICHEHHUST HAOIIOJAEMbIM COOBITHSIM.
OrnpeneneHnecBOMCTB TPUOOPOB MO YepTeKaM U MOJEISAIM. AHAJIU3 BOZHUKAIOIIUX
npobsieMHbIX cuTyauuid.M300paxars cucteMy KOOpJIUHAT, BBIOMPATh TEJIO OTCUETA
Y CBSI3bIBAaTh €0 C CUCTEMOM KoopauHaT.lIcrosb30BaTh CUCTEMY KOOPIMHAT IS
U3y4EHUs MpsSMOJIMHENHOro nBMXeHHs Tena. COopkarpruOOpoB U KOHCTPYKLHUH.
Hcnonp3oBaHne H3MEpPUTENbHBIX MpUOOpoB. BrimonHeHne m1abopaTOpHBIXU
NPaKTHYECKUX pPaboT(c ucmojb3oBaHueM obGopynoBaHusi «Touka pocray).
JlmarHocTuka W yCTpaHEHHE HEHCHIpaBHOCTEW MpuOOpoB. BricTpanBaHuerunores
Ha OCHOBAaHMM MMEIOLIMXCS JaHHbIX. KOHCTpyHpoBaHWE UM MOJAEIHPOBAHUE.
BrlnonHeHne3aganuil 1Mo yCOBEPLIEHCTBOBAHUIO NPUOOpOB. Pa3zpaboTka HOBBIX
BApUMAHTOB ONBITOB. Pa3paboTka uIpoOBEpKa METOAMKH SKCHEPUMEHTAIBHON
pabotel. Pabota B mManbix rpynmnax. AHaJIU3UPYIOT,BEIOMPAIOT U OOOCHOBBIBAIOT
CBOE pemieHue, naevictud. [IpencraBneHue pe3ysnbTaTOB MNapHOU,IPYHIIOBOM
NEeATEIbHOCTH. Y4YacThe B JMajore B COOTBETCTBUU C MpPaBHIAMH PEYEBOIO
MOBEACHUS.

I'mapocraruka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, TruapocTaTMYecKoe JIaBJICHHE,
COOOIIAIOLTNECICOCY b, THAPABINYECKUE MAIITHHBI.

Ilpaxmuxa: 3a0auu: BBITAJIKWBAIOLIAs CUJIA B Pa3IMUHBIX CHCTEMax; MPUOOpPHI B
3aa4ax(cooOaronecs: cocyAbl, THAPABINYECKHE MAIIMHbI, pblYard, OJOKH).
OKCnepUMEHTAIbHBIE 3a/IaHUS:

1)usmepenrie cuibl Apxumenaa, 2)U3MepeHUe MOMEHTA CUJIbl, ACHCTBYIOIIETO Ha
phluar, 3)uzMepeHue

paboOThl CHUJIBI YHPYTOCTH MpPHU IMOABEME Ipy3a € MOMOIIBIO MOJBHKHOIO WIH
HEIOIBIIKHOTO 0JIOKA.(C ucnonb3oBaHuem ob6opyaoBaHua «Touka pocra»)
Xapaxmepucmuka 0CHOBHBIX 8UO008 0esIMENbHOCIU.
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Anamu3  Tabmun, rpadukoB, cxeM. I[louck OOBSICHEHHS HAOIIOTaEMBIM
coObITHsAM.COOpKka MpuOOpPOB M KOHCTPYKUMU. Vcnosib30BaHME HW3MEPUTENBHBIX
npuOopoB. BeimonHeHnenabopaTtopHbIX U MpakTUYecKuX padoT. /[uarnoctuka u
yCTpaHEHHE HEHcCIpaBHOCTEW NpuOOpoB.BricTpanBaHue TUIIOTE3 HA OCHOBAHHUU
uMmeronmxcs JaHHeiXx. KoHcTpynpoBanue u MojaenupoBanue.Pabora B Malbix
rpynmnax. AHQIA3UPYIOT, BBIOMPAIOT H  OOOCHOBBIBAIOT CBOE  pEILICHHUE,
nericrBus.IIpencraBienne pe3yslbTaToOB MapHOW, TPYNIIOBOW JEATEIBHOCTH.
[ToarotoBka cooOOIIEHUN HIOKJIAA0B. YYacTUE B JHUAJIOT€ B COOTBETCTBUH C
MIPaBUJIAMH PEYEBOT0 OBEJCHUS.

Crartuka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpABIX TeNl. YCI0BUS paBHOBecHS. MOMEHT
cuinbl.IlpaBuno MomenToB. ILleHtp Tspkectn. MccnemoBaHue — pa3iuUHBIX
MexaHu4eckux  cucteM.KoMOMHMpOBaHHBIE  337auyM, HCIOJB3YS  YCJIOBHS
paBHOBECHS.

Ilpaxmuxa: I3roToBieHue padoTaroneid CucTeMbl OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesAMENbHOCIU.

Ananu3 tabnun, rpadgukos, cxeMm. [lonck 0ObsiCHEHHUST HAOIIOJAEMbIM COOBITHSIM.
OrnpeneneHnecBoMCTB MPUOOPOB MO YepTeKaM U MOJEISAM. AHAJIU3 BOZHUKAIOIIUX
npoOseMHbIx  curyauuit. Habmrogate  neiicTBHE  MPOCTBIX  MEXaHU3MOB.
[To3HakoMHUTBCS ¢ (PU3MUECKONW MOJENbIO «a0CONIOTHOTBEPAOE Tesno». Pemarts
3aJauyd  Ha  IPUMEHEHUE  YCJIOBHsI(IIpaBUIIa) paBHOBECUs  pblyara.
[TpumensThyCOBUE (MPAaBUIIO) PaBHOBECUS pblyara aiisi OOBSICHEHHs NEHCTBUS
pa3IMYHBIX HHCTPYMEHTOB,UCIIOJB3YEMBIX B TEXHUKE U B ObITY. COOpKa mprOopoB
U KOHCTpyKumid. Vcrmonb3oBaHMEM3MEPUTEIBHBIX MPUOOpPOB. BrImonHeHue
71a00paTOPHBIX U MPAKTUYECKUX padoT. JlnarHoctuka u

YCTpaHEHHE HEHCHpPaBHOCTEW MpUOOpPOB. BhICTpanBaHuEe TMIOTE3 HA OCHOBAaHUU
MMEIOIIMXCS JaHHbIX. KOHCTpyrpoBaHue n MoaenupoBanue. BelnonHenne 3aganui
10 YCOBEPILEHCTBOBAHHUIO MpUOOpPOB.Pa3paboTka HOBBIX BapUAHTOB OIBITOB.
Pa3paboTka 1 mpoBepka METOUKH 3KCIEPUMEHTAIbHOUPAOOTHI.

Pabota B ManbIx rpymnmnax. AHAJIW3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE
pewenue, nercteus.  IIpeacrasinenue  pe3ysibTaToB — [ApPHOM,  IPYIIIOBOMN
nesitenbHoCcTH. [loaroroBka cooOmeHniin 1okaaa0B. OCylecTBIAIOT CAMOOLICHKY,
B3aMMOOLICHKY JE€ATEIbHOCTH. YYacTHUE B JAMAJIOre BCOOTBETCTBUM C IpaBUIaMU
pEYEBOro MOBENCHUS.

8 kiacce

TenioBble ABJICHUS.

TemnoBoe pacuupenue ten. [poueccsl IaBieHus 1 OTBEPACBAHUS, UCTIAPEHUS U
KoHJIeHcaruu. Ternsonepenaya. BiaxxHOCTh BO31yXa Ha pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu: 1. HaGmonenue TasHus Jbjaa B Bojae. 2. CKOPOCTH HCHApEHUS
Pa3IMYHBIXKUAKOCTEH. 3. TernoBsie nBUTaTENH OYyIIETO.
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Jlabopamopnvie padomvi(c uUcnoJb30BaHueM oOopyaoBaHusi «Touka
pocrtay): 1. I3MeHeHus [UITHHBI Tella IPU HarpeBaHUH U oxJaxjaeHud. 2.OTIuBKa
napaduHOBOTO coimatuka. 3. HaGmrogenwe 3a mnaBiaeHueM npaa 4. OT 4ero
3aBUCUTCKOPOCTh HUCHapeHus >xuakoctu? 5. HaOmroneHune TemnonpoBOIHOCTH
BOJbI U BO3/lyXa.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesMENbHOCMU

CamocrosTenbHO (GOPMYIUPYIOT MO3HABATENBHYIO 3a7auy. YMEIOT C MOMOIIbIO
BOIIPOCOBIOOBIBATH HEJIOCTAIOIILYIO uHbOpMaIHIO. Hcnonb3oBaHue
U3MEpPUTENBHBIX MPUOOPOB. BhINoaHEHNENa00paTOPHBIX U MPAKTHUECKUX PadoT.
JlnarHocTrvka M yCTpaHEHHE HeHclpaBHOCTeH mpubopoB.BricTpanBanue rumores
Ha OCHOBAHMM MMEIOUIUXCS NaHHbIX. KOHCTpyHpoBaHue U MOAEINPOBaHUE.
BrinmonHenune 3agaHuii M0 yCOBEPIIEHCTBOBAHUIO MpHOOpoB. Pa3paboTka HOBBIX
BapUMaHTOB ONBITOB.PazpaboTka W mpoBepKa METOAMKM SKCHEPUMEHTAIBHON
pabotel. Pabota B MaybIX rpynmnax.AHaqIu3upyrOT, BEIOMPAIOT U 0OOCHOBBIBAIOT
CBOE pemeHue, naeucteusd. lIpencraBineHue pe3ynbTaTOBIIAPHOM, TPYNIIOBOM
NEeATEIbHOCTH. YYacTHE B AUAJIOTE€ B COOTBETCTBUHU C MIPaBUIIaMHU PEYEBOTO
MOBEACHMUS.

DJIeKTpUYecKHe sBJICHUS.

Muxkpomup. Mogenu aroma, cymectBoBaBme a0 Hadana XIX. Hcropus
OTKPBITUSL M  JEHCTBHATAJIbBAHWYECKOrO  3yeMeHTa. Mcropusa  co3pgaHus
anekTpodopHOM MamuHbl. OnBIT BonbTa. DNeKTpHUUECKUN TOK B JICKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnoib3oBanueM ooopynoBanus «Touka pocray)

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

MaiuHbl. 4. OnbiTel Bosibra u I'ansBanm.

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

Xapaxmepucmuxa OCHOBHBIX BUJIOB JI€SITEIbHOCTH:

VYrpaBisioT CBOEHM MO3HABATENIBHOM M Y4e€OHON JeATEeNbHOCTHIO IMOCPEICTBOM
ITOCTAHOBKHULIEIIEH, TUIAHUPOBAHUSA, KOHTPOJS, KOPPEKUMU CBOUX JCUCTBUU U
OLICHKHM YCHEIIHOCTH ycBOeHU.CpaBHUBAIOT CIIOCOO U pe3yibTaT CBOMX JIEUCTBUMA
c oOpa3noM - JIMCTOM  CONPOBOXICHUSA.OOHAPYKHBAIOT  OTKJIOHEHUS.
OO1yMBIBaIOT MPUYKHBI OTKJIOHEHUH. OCYIIECTBISIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb.VICIIONIb30BaHNE ~ HU3MEpPUTENbHBIX  NMPUOOpOB.  BrimonHeHnue
7a00paTOpHBIX W TMpaKkTHUYeckuxpabot.  JluarHocTMka W yCTpaHEHHUE
HEUCTpPaBHOCTEW mpubOopoB. BricTpauBaHue rUMNoTe3 HAOCHOBAHMM HMEIOIIUXCS
naHHbIX. KOHCTpyHpoBaHuE U MOJIETUPOBAHME.

DJIEKTPOMATHUTHBbIE SIBJICHUS.

MaruutHoe moJie B BellecTBe. MarHuTHas aHoManusi. MarHuTHele Oypu.
Pa3HOBUAHOCTUAIEKTPOU3IMEPUTEIBHBIX puOOPOB. PasnoBuaHocTH
ANEKTPOABUTATENEN.

Hemoncmpayuu(c Wcnojib3oBaHHeM odopynoBanus «Touka pocra»):l.
HarnsgHocTs moBeieHNs BEMECTB B MAarHuTHOM moJie. 2. [Ipe3entanuu o
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MarHuTHOM TIoJie 3eMid ¥W O MarHuTHeIX Oypsx. 3. JleMoHcTparms
Pa3HOBHIHOCTEUAIICKTPOU3MEPUTEIBHBIX puOOPOB. 4, Harmsanocts
Pa3HOBUIHOCTEN JICKTPOJABUTATEIICH.

Jlabopamopnwvie pabomol: 1. ViccnenoBaHue pa3iudHbIX JIEKTPOU3MEPUTEIBHBIX
npruOOpOB.

Xapaxmepucmuxka 0CHOBHBIX 8UO08 OeSAMENbHOCMIU.

VYrpaBnsitoT cBoel MO3HABATEIIbHOM W Y4YEOHOW MEATEeNbHOCTBIO IMOCPEICTBOM
MOCTAaHOBKUIIETIEH, TJIAHUPOBAHMS, KOHTPOJIA, KOPPEKIMH CBOUX JEHUCTBUM U
OILICHKHU YCHEIIHOCTU yCBOeHUs. CpaBHUBAIOT CIIOCO0 U pe3yIbTaT CBOUX JIEUCTBUN

C O6p&3HOM - JINCTOM COHpOBO}KI[CHHH.O6H3py>KI/IBaI-OT OTKJIOHCHMU:I.
O6I[YMBIBaIOT IMIPUYHHBI OTKJIOHCHHMH. OCYHIGCTBJIHI-OT CaAMOKOHTPOJIb U
B3aUMOKOHTPOJIb.

Onruyeckue siBJICHUS.
HcTouHMKM CBETA: TEIUIOBBIE, JJIOMUHECIICHTHBIE, HICKYCCTBEHHBIE. M3roTOBIEHNE
KamMepbl -00CKypa U HCCIEJOBAaHME M300paKEHUS C TOMOIIBI0 MOJICIIH.
MHorokpaTHoe H300pa)K€HHE TPEAMETAaB HECKOJbKUX IIOCKMX 3€pKaJiax.
M3roroBUTh MEPUCKON M C €ro MOMOIIbI0 MpoBecTH HadmoaeHus. Ilpakrudeckoe
WCIMOJIb30BaHME BOTHYTHIX 3€PKAL. 3PUTEIbHBIE UILTKO3UHU, IOPOKIAEMbIC
npejaoMIIeHUuEM cBeTa. Mupaxku. Pa3Butre BONOKOHHOM onTHKH. Mcmonb3oBaHne
3aKOHOB CBETA BTEXHUKE.

Hemoncmpayuu(c ucnoJib3oBanneM odopynopanusi «Touka poctay)
1. Paznuunbie ucTOuHUKH cBeTa. 2. M300pakeHre mpeaMeTa B HECKOJIbKUX
I0oCKUX 3epkanax. 3. M3o0paxkenune B BOTHYTHIX 3epkanax. 4. VMcnonb3zoBanue
BOJJOKOHHOW  ONTHKH.5.  YcTpocTBO  doToammapaToB, KHHOIPOEKTOPOB,
KaJIEHIOCKOIIOB.
Jlabopamophvie pabomul: 1. N3roToBiieHHEe KaMephbl - 00CKypa M HCCIIEI0BaHUE
U300pakeHHsl croMolibio mojenu. 2. IlpakThueckoe NpPUMEHEHUE IIOCKHUX
3epkas. 3. IlpakTudeckoe WCMOJNb30BAHMEBOTHYTHIX 3epkai. 4. M3rotomieHue
MepucKomna U HaOJIIOJEHUS C TIOMOIIBIO MOJICIIH.
Xapaxmepucmuka 0CHOBHBIX U008 OesMENbHOCIU:
VYpapisitoT CBOEM MO3HABATEIBLHOM W Y4eOHOM JeATEeIbHOCTBIO IMOCPEICTBOM
IIOCTAHOBKULIEIIEH, IUIAHUPOBAHUSA, KOHTPOJI, KOPPEKLMU CBOUX JCHUCTBUU WU
OIICHKH YCHENIHOCTA YCBOEHUA.BBIIEnsItoT u (GopMynHpyloT MO3HABATEIHHYIO
1eab. BBIACHSIOT  KOJMYECTBEHHBIE  XapaKTEPUCTUKUOOBEKTOB,  3a/IaHHBIC
cinoBamu. [ [pyHUMAIOT 1TO3HABATEIBHYIO LIEJIb U COXPAHSIOT €€ MPU BHIIIOJIHEHUH
y4eOHbIX neicTBuil. OCO3HAIOT CBOM JIeHCTBHs. MIMEIOT HABBIKM KOHCTPYKTUBHOTO
OOIIEHUSI B MATTBIXTPYTITIAX.
Yes10BeKk u npupoaa
ABTOMaTMKa B Haimed >Xu3HU. I[IpuMepbl HCMOJB30BaHUS ABTOMATHYECKUX
YCTPOMCTB B HayKe,Ha MpoOu3BojACTBE U B ObiTy. CpenctBa cBsizu. Pamuo u
TEJIEBUJCHUE. AJIBTEPHATUBHBIE HWCTOYHUKUIHEPTUHU. BUIbBI 3IEKTPOCTAHLIUMN.
Heo0xoauMoCTh HKOHOMHM MPUPOJHBIX PECYPCOB HHUCIONB30BAHUSA, HOBBIX
HKOJIOTUYHBIX U Oe30macHbIX TexHonoruil. Hayka u 6e30macHoOCTb J1toaei.
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Hemoncmpayuu: 1. poTomaTeprabl U CIAlIbI IO TEME.

Jlabopamopnvie pabomei: 1.M3ydeHue neWCTBUN CPEACTB CBSA3U, pPaguo U
TEJICBUICHUS.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OeSAMENbHOCMIU.

CaMocCTOsATENIbHO  (POPMYITUPYIOT IO3HABATEIbHYIO 3agady. YMewT (Uiu
Pa3BUBAIOT)CIIOCOOHOCT, C TMOMOIIBI0 BOMPOCOB J0OBIBATH HEIOCTAIOIIYIO
nHpopMmaruro.

9 Kiacce

Kunematuka
CrocoObl  omucaHusi ~ MexaHWyeckoro  jaBwkeHus.  Cucrema  oTcuera.
[IpsmonuueliHOoenBMKEHNE.  [IpsIMONIMHEMHOE PAaBHOMEPHOE JIBUKEHUE IO
mwiockoct. [lepeMenieHne W CKOPOCTb MNPHUPABHOMEPHOM  MPSIMOJMHEHHOM
JBWKEHUU TO TUIOCKOCTU. OTHOCUTENBHOCTHh ABMXKEHUSA. CIOKEHUEIBUKEHUU.
[IpyHIMO HE3aBUCHUMOCTH JBWKECHWU.KpuBOIMHENHOE nBMXeHHE. [IBUKeHUe
Tena, OpOIIEHHOrO TMOJ YIJIOM K TOpU30HTY.PaBHOMEpHOE JBH)KEHHE T10
OKPYKHOCTH. YTJIOBasi CKOpocTh. [lepron n yactora Bpamienus. CKOpocThb
Y YCKOPEHHUE MTPU PAaBHOMEPHOM JIBHXKEHHUH 1O OKPY>KHOCTH.

Jlabopamophnvie pabomvi(c ucnoJb3oBaHueM odopynoBanusi «Touka
pocTay):

N3ydeHnue ABM>XEHUS CBOOOHO MaJarOIIEro Tena.
N3yyenue ABMKEHUS 110 OKPY>KHOCTH.
Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
OnpeneneHue CKOPOCTHM  PABHOMEPHOIO  JIBJKEHHS TMPH  HCIOJIB30BAHHMU
TpeHaxxepa «OEeroBasJOPOKKa.
Hcropuueckass peKOHCTPYKIMS ONBITOB ['anuies mo OnpeAesieHHI0 YCKOPEHUs
CBOOOIHOTOIIaAECHHUS TE.
[TpuHIMIIBL paOOTHI TPUOOPOB JJIs1 U3MEPEHUSI CKOPOCTEN U YCKOPEHU.
[IpumeHeHne cBOOOIHOTO MaACHUS JJI1 U3BMEPEHUSI PEAKIINK YETIOBEKA.
Pacyer TpaekTopuu ABMKEHUS IEPCOHAXKEN paccka3oB P.Pacr.
Xapakxmepucmuka 0CHOBHbIX U008 OesimelbHOCMU. YTeHUE U 00CY X ACHUE TEKCTa
CTaTeUHHTEPHET-CAlTOB, OOCYXKJEHHE JOKJIaJ0B U MPE3CHTALUN, COCTaBICHUE U
penieHue 3aaa4, 00cyxkaeHnecnocoooB pemieHus (moaroroka k OI'D o gusuke).
JInnamuka
Nueprmanbabie cuctembl otcyeTa. Cuna. 3akoHsl HeroToHA. JIBHKEHHE Tena Mo
JNIEICTBUEMHECKOJIBKUX CHJI. JIBH>KEHHWE CHUCTEMBI CBS3aHHBIX TeJ. JluHamuka
PaBHOMEPHOTO JIB)KCHHSIMATEPHAIBHOM TOYKM MO OKpykHOcTU.Kitacchl cuil
3aK0oH BCEMUPHOTO TAroTeHus. J[BrmkeHue mianer. IckycCTBEHHbIE CTyTHUKHU.
Conneunas cucrema. Mcropus passutus npeacrasiieHnil o Beenennoi. Ctpoenue
U YBOJTIOLIMsIBcenneHHOM.

Jlabopamophvie pabomvi(c HUCNOJb30BaHMEeM oOopyaoBaHusi «Touka
pocTay):



TOUKA \!pocm

WN3mepenne wacchl Tela C UCIHOJIb30BAHUEM BEKTOPHOIO Pa3JIOKECHHUS
cwibl.M3ydyeHne KHUHEMaTUKA M JHHAMHKMA PAaBHOYCKOPEHHOTO JABMXXKEHHUS (Ha
npuMepe MalMHBIATBYAa). 1 3yueHue TpeHHs CKOJIbKEHHUS.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:

Hcropuueckass peKOHCTPYKIMS OonbITOB KyloHa U AMOHTOHA 1O OINPENEICHHIO
BEJIMYMHBICHIIBI TPEHUS CKOJIbXKEHUS. IIepBble HCKYCCTBEHHBIE CITyTHUKHU 3€MJIU.
Kak oTnnuaroTcss MexaHWYecKue TMpoIlecchl Ha 3emile OT MEXaHUYECKHX
npoiieccoB B kocmoce? Tena ConHeuHol cucteMbl. OTKPBITUSL HA KOHYUKE Tepa.
Xapakmepucmuka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CY X ICHUE TEKCTa
CTaTeHMHTEPHET-CAalTOB, OOCYXKJIEHHUE JOKJIAJIOB U MpEe3eHTAIil, COCTAaBICHUE U
penieHue 3ajaa4, 0ocyxaeHnecnocoooB pemienus (moaroroka Kk OI'D o gusuke).
HNmnyJbce. 3aKoH coOXpaHeHUs] HMITYJIbCA

Nmnynec. M3MeHeHne wmmmyibca MarepuanbHOM TOuku. CuctemMa Ten. 3akoH
COXpaHEHUSUMITYJIbCA.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

PeaktnBHOe nBmwxkenue B npupone.PaccnenoBanme JITII ¢ momompro 3akoHa
COXpaHEHUsI UMITYJIbCA.

Xapaxmepucmuka 0CHOBHBIX U008 OesimeNbHOCMU. YTEHUE U 00CY X AEHUE TEKCTa
CTaTEHMHTEPHET-CAaTOB, OOCYK/IEHHE JOKJIAJI0B U NPE3EHTAlUi, COCTABIEHUE U
penieHue 3aaa4, 0ocyxaeHuecnocoooB pemieHus (moarororka Kk OI'D o gusuke).
Craruka

PaBHoBecue Tena. MoOMEHT Cuiibl. Y CIIOBHS paBHOBecHs TBepaoro tena. [Ipocteie
MEXaHU3MBI.

Jlabopamophnvie pabomui(c UcHOJb30BaHMeM o0opynoBaHusi «Touka
pocTay):

OmnpeneneHue NEHTPOB MACC PA3IMYHBIX TeJ (TPU COco0a).

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:

[IpumMeHeHne NpPOCThIX MEXaHU3MOB B CTPOMUTEIBCTBE: OT 3E€MJSTHKH 10
Hebockpeba.MccnenoBanre KOHCTPYKIIMK BEJIOCHUIIEAA.

Xapaxmepucmuka 0CHOBHBIX U008 OesiMeNbHOCU. YTEHUE U 00CYKACHUE TEKCTa
CTaTeHMHTEPHET-CAaTOB, OOCYXKJIEHUE JOKJIAI0B U MpPE3EHTAIMil, COCTAaBIECHUE U
peleHue 3aaad, o0cyxaeHuecrnocoooB pemieHus (moaroroska k OI'D no ¢usuke).

MexaHu4yeckue KoJe0aHUS U BOJIHBI

Mexannyeckue kojeOanus. IIpeoOpasoBaHue 5SHEpruM MpPU MEXAHUUYECKHX
KoneOaHusix.MaremaTnueckuidi W TpYXKUHHBbIA ~ MasTHUKU.  CBOOOAHBIE,
3aTyXalollue U BBIHY)XJIEHHbIEe KosieOaHus.Pezonanc.MexaHnueckue BOJHBI.
JInvHa ¥ CKOPOCTH BOJIHBI. 3BYK.

Jlabopamophnvie pabomui(c UcHOJb30BaHMEeM o00opynoBaHusi «Touka

pocTay):

N3yuenne konebaHut HUTSHOTO MasSTHUKA.

lIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

CrpyHHble MYy3bIKaJIbHble UHCTpYyMeHThI.KonebaTenbHble CUCTEMBl B MPUPOJE U
TEXHUKE.
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Xapaxmepucmuka 0CHO8HBIX U008 0esIMeNbHOCMU. YTEHUE U 00CYXKICHUE TEKCTa

CTaTeUHHTEPHET-CAlTOB, OOCYXKJEHHE JOKJIaJ0B U MPE3CHTALUN, COCTaBICHUE U

penieHue 3aaa4d, 00CykaeHrnecrnoco0oB pemieHus (moaroroka k OI'D o gusuke).

DJIEKTPOMATHUTHBIE KOJIe0aAHUS U BOJIHbI

[lepemennsblii anektpuueckuii Tok. KonebGaTenbHbli KOHTYp. BbIHYXaeHHbIE U

cB0OOHBIE DMKO1e0anns. M BOJIHBI U UX CBOWCTBA.

lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

[IpyHIMOBI pamgvoOCBsI3U W TeleBUAcHUA.BnusHue OM wu3nmydeHUM Ha KUBBIE

OpraHu3Mbl.MI3roTOBIEHNE YCTAHOBKY ISl IEMOHCTPALIMU ONBITOB 10 DOMU.

OnekTpomarauTHoe uznydeHue CBU-neun.Mcropudeckast peKOHCTPYKIHS OTBITOB

Awmrepa.

Xapakmepucmuxka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CYKICHUE TEKCTa

CTaTEHMHTEPHET-CAaiTOB, OOCYK/IEHHE JOKIAJI0B U NPE3EHTAli, COCTABIEHUE U

pelieHue 3aaad, 0ocyxaeHruecnoco0oB pemuieHus (nmoarotoska k OI'D o ¢usuke).

Onruka

Hcroynuku cseta. [leicTBusA cBeTa. 3aKOH NPSAMOJIMHEHWHOIO PacCIpOCTPAHEHUS

cBeTa. 3aKOHOTpaxkeHusl cBeta. [locTpoeHue n3o0paxeHuil B IIIOCKOM 3epKaJie.

3aKOoH MpPEJIOMJIEHUS! CBETA HA TUIOCKOM T'PAHMIIE JABYX OAHOPOIHBIX MPO3PayHBIX

cpen.llpenmomnenne cBeta B mnpusme. Jlucnepcust cBerta. SIBIeHME MOIHOIO

BHYTpeHHero oTpaxkenus.JIun3pl. Tonkue nuH3bl. [locTpoeHue u300pa)keHUH,

co37aBaeMbIX TOHKUMHM JTuH3aMHu. ['11a3 u 3penue.OntTudeckue mpruodophl.
Jlabopamophnvie pabomui(c UcHOJb30BaHMeM o0opynoBaHusi «Touka

pocTay):

DKcliepuMEHTalIbHAsl TPOBEPKA 3aKOHA OTPAXKEHHUS CBETA.

N3mepeHue nokazaresis npesioMIIEHUS BOJIBI.

N3mepenne PoKyCHOTO paccTOSHUS COOMPAIOIIEH JIMH3HI.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:

Hcropust ucciieqoBaHusl CBETOBBIX SIBJICHHM.

Hcropuueckas peKOHCTpYKIUA Teneckona [ anumes.

H3rorosiieHne KajenIocKona.

Xapakxmepucmuka 0CHOBHbIX U008 OesimelbHOCMU. YTEHUE U 00CY X ACHUE TEKCTa

CTaTeHMHTEPHET-CAaTOB, OOCYXKJIEHHUE JOKJIAI0OB U MpPE3eHTAIMil, COCTAaBIECHUE U

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

DuU3nKa aTOMAa U AaTOMHOT0 A/Apa

Crpoenue aroma. llormomieHue u wucnmyckanwe cBeta atomamMu. Ontuueckue

cnekTpsl. OnbIThl Pesepdopmaa. [lnanerapHas moaens aroma. CTpoeHHE aTOMHOTO

anpa. 3apsIOBO€ MMAaccoOBOE€ 4YHcia. SInepHble Cuiibl. DHEPrus CBS3M aTOMHBIX

anep. 3akoH paauoakTUBHOTO pacmanga.Amnbda- u Oera-pacmanel. [IpaBuia

cMeuleHus. S iepHple peakuuu. JleneHue u cUHTE3 snep. fAnaepHas 3HepreTuka.

Hcrounuku sneprunCoiHna u 3Be3n.Perucrpanus saepHsix u3nydeHuil. Binusaue

PaaOaKTUBHBIX M3JIyYEHUU Ha JKUBBIEOPraHU3MBI. J[03UMETpusa. DKOJIOTHYECKHE

POOJIEMBI SIIEPHOUN SHEPTETUKHU.

lIpumepHvie memvl NPOEKMHUBIX U UCCTIEO08AMENTLCKUX PAOOM.!
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Hcropus n3ydyeHus aroma.

Nzmepenne KI1J[ conneunoit 6arapen.

HeBuanmbie u3myyeHus B CIEKTPE HArPETHIX Tell.

Xapakmepucmuka 0CHOBHbIX 81006 OesimelbHOCmU: YTEHNE U 00CYXK/IEHUE TeKCTa
CTaTeUHHTEPHET-CAlTOB, OOCYXKJEHHE JOKJIaJ0B U MpPE3CHTALU, COCTABICHUE U
pelieHue 3a7a4, o0CyKaeHHecoco0oB perienus (moaroroska k OI'D no dusuke).

@®opMbI OpraHu3anuu 00pa3oBaTeJbLHOI0 Mpouecca:

- TpynIoBasi;

- UHUBUAYaJlbHas;

- ¢ppoHTATBHAS.

Beaymue TexHos10orun:

Hcnonp3yroTcss 3J€MEHTBl CIEAYIOUUX TEXHOJIOTUN: MPOEKTHAs, MPOOJIEMHOIO
o0yueHus, iHPOPMAITMOHHO-KOMMYHUKAIIMOHHAS,, ~ KPUTHYECKOTO  MBIIUICHUS,
pOoOJIEMHOr0 IUaIora, UrpoBasl.

OcHoBHbIE MeTO/IbI PA0OTHI HA YPOKe:

Benymumu Metomamu  oOydeHHUsS SBISIOTCSA: YaCTHMYHO-TIOMCKOBOM, METOJ
MaTeMaTHYECKOTOMOIETUPOBAHUS, aKCHOMATUIECKHI METO/I.

D®opMBbI KOHTPOJIA:

Tax Kak 3TOT KypcC SBJISETCS JOMOJIHUTEIBHBIM, TO OTMETKA B OalljlaX HE CTABHUTCA.

VYyamuiics yuyuTcsi OLIEHHMBATh ce0s M JPYrUX camM, 4TO IO3BOJISIET pPa3BUBATh
YMEHMSI CaMOaHaJIW3a MCIOCOOCTBYET pPa3BUTUIO CaMOCTOSITEIbHOCTH, Kak
CBOMCTBY JIMYHOCTHU Yydaullerocs.BbIsiBiIeHHE NPOMEXKYTOUHBIX M KOHEUYHBIX
pe3yabTaTOB  ydYallUuXcs MPOUCXOAUT  YEPE3NPAKTUYECKYIO  JI€ATEIbHOCTB;
3a4eTHbIE paOOTHI:

* TeMaTruyeckas MoAO0OpKa 3adad  pa3jMyHOrO YPOBHS  CJIOXXHOCTH C
NPECTaBICHUEM PA3HBIXMETOJOB PEIICHHS B BUIEC TEKCTOBOI0 JAOKYMEHTA,
npe3eHTaNNH, (JIIII-AHUMANNHN, BUIEOPOJIHKANIN WED - cTpaHuIbI (caiiTa)

* BBICTaBKa MTPOEKTOB, MPE3CHTAIINH;

* IEMOHCTpAIHSI SKCIIEPUMEHTA, KAYeCTBEHHOH 3a/1aUi C KaueCTBEHHBIM (YCTHBIM
WIA B BUACTIPWIOKECHHSI, B TOM UHWCIE, TPE3CHTallMell) OMMCcaHneM Tpoliecca Ha
3aHATUH, PECTHBAIICIKCIIEPUMEHTOB; (PU3MUECKHE OTUMITHA/IBI.
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KaJIeHIlapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE 7 kJaace

Ne Hara Tema ypoka Hcnoan3oBanue puMeya
I/ | IPOBEICHUS 000py/10BaHMS IIEHTPA HUE
Ilnan | ®akr €CTeCTBCHHOHAYYHOM
U TEXHOJIOTHYECKOMH
HanpaBJIeHHOCTeH
«Touka pocra»
1. BBegenue (149)
BBognoe 3anstue. llenm wu3anmauu | KomnbsroTepHoe
1 Kypca.Texanka 6€301macHOCTH. obopyoBaHue
2. PoJib 3kcniepuMenTa B KU3HU YesioBeKa (34)
CucremMa eIMHUIL, TIOHATHE O KommerorepHoe
2 MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHSIX obopynoBaHue
Du3NUeCcKuil FIKCIIEPUMEHT. ObopynoBanue s
Bune! pusndeckoro skcrepruMenTa. JEMOHCTpAIHi
[TorpemHoCTh H3MepeHus. Bup
MOrpenHocTed u3mepenus. Pacuér
3 MOTPEUTHOCTH N3MEPEHUSI.
JlaboparopHas pabota O6opynoBanue st
«M3mepenne o0beMa TBEpAOTO 71abopaToOpHBIX paboT U
4 TCIaa». HpaBI/IHa O(bOpMJ'IeHI/Iﬂ YYEHUYECKUX OIBITOB
nmabopaTopHOi pabOTEHI.
3. Mexanuka (84)
5 PaBHOMEpHOE 1 HEpaBHOMEPHOE Ob6opynoBanue ais
JIBUKECHMSL. na0opaTOpHBIX paboT U
6 I'papuueckoe npencrasienne YYEHUUYECKUX  OIBITOB
ABUKCHHA. (ma 0a3e KOMILIEKTOB
Pemenne rpaqmqecmxnv( 3az1ay, st OT')
7 pacuer myTH U CpeHel CKopoCTU
HEPABHOMEPHOTO JIBHUKCHHSI.
8 [ToHsiTHE UHEPIIMH U UHEPTHOCTH.
IlenTpobexHas cuia..
9 Cuna ynpyrocTu, cuiia TpeHus O6opynoBanue st
na0opaTOpHBIX paboT H
Jaboparopnas pabota YUEHUYECKUX  OIBITOB
«HMccrnenoBanne 3aBUCUMOCTH
CHWJIBI YIIPYTOCTH, BO3HUKAIOIIEH B (Ha 0ase KOMILICKTOB
10 NPYKUHE, OT CTENEHH JeopManuu s OI'9)
MIPYKUHBD.
JlabGopaTopHas pabota
11 «Omnpenenenne KodppuIreHTa
TpPEeHUsI Ha TPUOOMETpPEN.
JlabGopaTtopHas pabota O6opynoBanue ajst
«HccnenoBanue 3aBUCUMOCTH n1abopaTopHBIX padoT U
12 CHWJIBI TPEHUS OT CHJTBI YYEHUYICCKUX ONBITOB
HOPMAJIHHOTO JABJICHHUS.
4. T'mapocraTuka (124)
13 ITnotHoCTS. 3anaua Haps I'epona O6opynoBanue 11s
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Pemrenue 3ama4 NOBBIIICHHOM JIEMOHCTPAITHA
14 CJIO)KHOCTH Ha pacueT MIOTHOCTU
BELIECTBA.
15 Pemenne 3a1a4 moBbIIEHHOM O6opymoBanue st
CJIIOXKHOCTHU JEMOHCTpaun
16 JlaBneHue XKUAKOCTH U rasza. 3akoH
[Tackais
17 Coo0mmarommuecst CoCcybl.
18 JlaboparopHast pabota O6opynoBanue st
«U3rotoBnenue moaenu GoHTaHa mabopaTopHbIX padoT u
19 JlaGopatopHas pabota [VIUCHUYECKUX  OIBITOB
«M3roToBienne Moaeau (hOHTAHAY (Ha 6ase KOMILICKTOB
3akon Iackans. JlaBnenue B poist OI'D
KHUJKOCTAX U razax.
20 IManpaBnuueckre MalvHEIL.
CooOmiaronuecs CoCybl.
21 Brrtankuparomiast cuna. 3akoH ObopynoBanue s
Apxumena. JIEMOHCTpALH
JlaboparopHas pabota O6opynoBanue it
29 «BbIsiCHEHUE yCTIOBHS IUIABAHUS mabopaTOpHBIX padboT U
TEI. YUEHUYECKUX OMBITOB
23 biiok 3amgau na 3akon Ilackans, ObopynoBanue s
3aKOH ApXHUMena. JIEMOHCTpAIIHiA
24 biox 3ama4g nva 3axon Ilackans,
3aKOH ApXumena.
5. Craruka (104)
25 bsok. Peryar. O6opyoBanue st
JIEMOHCTpPALMH
26 PaBHoBecue TBepapix Ten. MomeHT
cuibl. I IpaBUiio MOMEHTOB.
27 Hentp TSKECTH. UccnenoBanue | O6opynosanue s
Pa3TMYHBIX MEXAaHHYECKUX CHCTEM JIEMOHCTpAIIHIA
28 KoMb6unnpoBanHbie 3a1a4u,
WCTIONB3YS YCIIOBUS PAaBHOBECHS.
29 KoMOunMpoBaHHbIC 331a49H,
WCTIONB3YS YCIOBUS PABHOBECHS
JIaGoparopHas paboTa ObopynoBanue ais
«U3rotoBnenue padoraromieit 71abopaToOpHBIX paboT U
30 cuctembl 610koBY. OdopMmieHue YUEHUYECKUX  OIBITOB
paboThlI. (Ha 0Oasze KOMILJIEKTOB
Pabora Hag nmpoexToM «bioku». st OI'D
JlabGopaTopHas pabota
«U3roToBnenue padoraromieit
31 CUCTEMBI OJIOKOBY.
JIaGoparopHas paboTa ObopynoBanue ais
«U3rotoBnenue padoraromieit 1abopaToOpHBIX paboT U
32 CHCTEMBI OJIOKOBY. YYEHHUYECKUX OIBITOB
23 Odopmnienne paboOTHI. KommnbrotepHoe
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134 | | | 3ammTa npoeKToB. | o6opyoBanue |
KanenaapHo-remMaTu4eckoe IJIaHUPOBaHUE 8 KJ1acc
Ne Hara Tema ypoka HUcnonb3oBanue IpuUMe
I/ | IPOBEICHUS 000py/10BaHMS IIEHTPA | YaHUE
Ilnan | ®akr €CTeCTBCHHOHAYYHOM
U TeXHOJIOTHYecKoii
HanpaBJIeHHOCTeH
«Touka pocra»
1. Beenenue (14)
Beognoe 3anstue. lLlenn wusamgaum | KomnberorepHoe
1 Kypca.TexHuka 0e30macHOCTH. o0opynoBaHue
2. TenuioBble siBjaenus (12 v)
PaznoobOpaszue  TemnoBbixsiBIeHM. | KommbroTepHoe
2 TennoBoe pacupeHueTen. 0o0opyoBaHue
JlaboparopHas pabota O6opynoBanue st
«VI3MeHeHMSI [UTHHBI Tella TIPU n1abopaTOpHBIX paboT u
3 HarpeBaHuU U OXJIAXKICHUN. YUEHUYECKUX OMBITOB
Tennonepenaua Habmonenue O6opynoBanue s
TETUTOTIPOBOAHOCTH BOJIBI U JIEMOHCTpPAIIHA
4 BO3/IyXa.
JlaboparopHast pabota O6opynoBanue ajst
«3mepenue ynenbHON 1abopaToOpHBIX paboT U
TETTIOEMKOCTH Pa3IMIHBIX VUYCHUYCCKUX  OIBITOB
S BEILIECTBY. (Ha 0aze KOMILJIEKTOB
[InaBnenue u oTBEpIEBaHUE. st OI'D
JIaGoparopHas paboTta «OTIMBKa
6 napauHOBOTO COJIJIATHKAY
JIaGoparopHas paboTa Ob6opynoBanue ais
«Habnronenue 3a miaBieHreM 71ab0paTOpHBIX paboT U
7 TBIa» YUEHUYECKUX OMBITOB
Pemenue onmummnuaaHbIx 3a1a4 O6opynoBanue st
8 Ha ypaBHEHUE TEIJI0BOro OayaHca JIEMOHCTpAIHHA
Pemenue onmummnuaaHbIx 3a1a4 O6opynoBanue st
9 Ha pacy€T TEIIOBHIX MPOIIECCOB JIeMOHCTpalui
10 JlabGopaTopus kpuctamorpadpuu.
Hcnapenue u KoHAEHCAIHS. O6opynoBanue ais
11 JIEMOHCTpAIUH
CoctaB atmMocdepsl, O6opynoBanwue st
Ha0II0IcHUE TIepexoaa JIeMOHCTpALIHIA
HEHACBHIIIICHHBIX MTapOB B
12 HaChIICHHBIE.
Bnaxnocts Bo3myxa Ha pasHbeix | OOopynoBaHue ams
13 KOHTHHEHTaX JIEMOHCTpaIHi
3. dnexkTpuueckue sipjaeHus (8u4)
Muxkpomup. Mogenu atoma, O6opynoBanue s
14 CyllleCTBOBaBIIME 10 Hayana XIX JIEMOHCTPALIUI
Hcropus OTKpBITUA U JEHCTBUS Komnsroreproe
15 raJbBAHMYECKOrO IIEMEHTA 06OpyIOBAHHE
16 Hctopus co3nanust 31eKTpoPOpHOI
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MaIIHHBI
OnbiThl BonbTa. Dnexkrpudeckuii Komnerorepnoe

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

18 3aKOHBI TIOCTOSTHHOTO TOKa JIEMOHCTPAIIHIA
Habumonenue 3aBucuMocTu ObopynoBanue s
COIMPOTHUBIICHUS TIPOBOJIHUKA OT JEMOHCTpALHii

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

20 CUETUUKY» s OI'D
Pemenue onumnuaaHbIx 3a1a4 ObopynoBanue s

21 Ha TEIIOBOE JICHCTBIE TOKA

JIEMOHCTpAIUA

4. DjeKTpOMarHuTHbIe siBJeHud (34)

SHCKTPOMaFHI/ITHBIG SIBJICHUS.

ObopynoBanue Is

22 DJIEKTPOU3MEPUTEIILHBIE TPHOOPHI. JIEMOHCTpAaIui
MarnutHas anoMaausg. MarauTHbIC ObopynoBanue s

23 Oypu JIEMOHCTpAaIui
PasnoBugnoctn

24 3JICKTPOJIBUTATEIICH.

5. OnTuyeckue sipjieHus (74)

Hctounuku cBeta: TCIIJIOBBIC,

O6opynoBanue s

25 JIOMUHECIIEHTHBIE JIeMOHCTpaIui
DKcIepUMEeHT HalOJI0/IeHHE.
MHorokpatHoe n3o0paxeHue
peaMeTa B HECKOJIBKHUX TIOCKHX

26 3epKajiax.
NBroToBUTH MEPUCKOI U CETO O6opynoBanue st

27 MIOMOIIIBIO TPOBECTH HAOIIOACHUS JIeMOHCTpalui
[IpakTHyeckoe UCIOIb30BaHNE O6opynoBanue st

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

29 ceera. Mupaxu.

30 Pa3BuTHE BOJTOKOHHOW ONTHKU
Hcnonp3oBaHue 3aKOHOB CBETA B

31 TEXHUKE

6. YHesroBek u npupoaa (44)

32 ABTOMaTHKA B HaIllel )KU3HH . KomnbrotepHoe

33 Panuo u TeneBunenue obopynoBaHue
ANbTepHATUBHBIE HCTOUHUKH

34 SHepruu. Buasl aeKkTpocTaHInM
Hayka ceronns. Hayka u

35 0€30MaCHOCTb JIHOACH.
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Hara Tema ypoka HUcnonb3oBanue IpuUMe
Ne IIPOBEICHUS 000pyAOBaHMSA LEHTPA | YaHUE
n/n | Ilnan | ®dakr €CTeCTBCHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTEH
«Touka pocra»
1. Beenenue (14)
BBognoe 3anstue. lLlenn wusamaum | KomnberorepHoe
1 Kypca.TexHnka 6e30macHOCTH. o0opyoBaHue
2. Kunematuka (7 4)
CrniocoObl onucanus O6opynoBanue ams
2 MEXaHHYECKOTO JIBIKEHUS JIEMOHCTpAIHi
[IpssmonuHeitHOe paBHOMEPHOE ObopynoBanue Is
JBIKEHUE 110 TuiockocTtu? CmoTps JIEMOHCTpALIHiA
3 13 KaKoi TOYKH HaOII0AaTh
OTHOCHUTENBHOCTD ABHKEHUSI. ObopynoBanue s
4 CrnoxeHue IBUKEHUM. JIEMOHCTpALI
Jlabopamopusie pabomul: O6opynoBanue st
«M3ydenue NBHKEHHSI CBOOOHO 1ab0paTOPHBIX padoT |
najarolero tenay, «Mzyuenue YYEHUUECKHUX OIBITOB
S JIBUKEHHS TeJIA [0 OKPY/KHOCTH
Kak u kyna nonerena BuniHeBas O6opynoBanue st
koctouka? Pacuer TpaekTopun JIEMOHCTpAIHH
JBUKEHUS TEJ U EPCOHAKEN
6 paccka3oB P.Pacmd o MronxayseHe
Hcropuueckas peKOHCTPYKIUS ObopynoBanue s
OmbITOB [ anunes mo OIIPCACIICHUTO I[eMOHCTpaI_II/Iﬁ
7 YCKOPEHHMS g.
Omnpenenenne CKOpOCTH ObopynoBanue s
PAaBHOMEPHOI'O ABUKCHUSA IIPU I[eMOHCTpaHI/Iﬁ
WCIIOI30BAaHUH TPEHAKEPA
8 «OeroBast JOPOKKay.
3. lunamuka (84)
Cuna Bomnu, cuia yOSKISHUS WIN O6opynoBanue s
9 cuia - pu3ndeckas BeauunHa? JIEMOHCTPALINI
Jlabopamopnas paboma: O6opynoBanue st
10 «M3mepeHne mMacchl Tenna» 71abopaToOpHBIX paboT U
JIBr>keHue Tena noj AeicTBueM YYEHUUECKHUX OIBITOB
11 HECKOJBKUX CHJI
JIBUKEHUE CUCTEMBI CBS3aHHBIX O6opynoBanue s
12 Teln JIEMOHCTPAIII
Jlabopamopuvie pabomsi: | ObGopymoBaHUE AJIs
«M3yueHne TpeHUs CKOJIbKEHUS 71ab0opaToOpHBIX paboT U
13 YYEHHUECKHUX OIBITOB
Junamuika paBHOMepHOTO ABMXeHus | OOopynoBanue ais
14 TI0 OKPY)KHOCTH JI€MOHCTpAIIHiA
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