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TOUKA \!pocn

Ilinanupyembie pe3yJbTaThl OCBOCHUS NPOrPAMMbI BHEYPOUHOM
NAeATeJbHOCTH «JKCIepUMeHTapui mo pusuke» (C MCNO0JIb30BaHUEM
o0opynoBanus «Touka pocra») B 7-9 Kiaccax.
Peanusanus nporpamMmsl CHOCOOCTBYET TOCTHXKEHHUIO CIEAYIONINX Pe3yJIbTaTOB:

JInuHocrHbIE:

B cdepe JMUYHOCTHBIX YHHUBEPCAIBHBIX YUYCOHBIX ICUCTBUI yUaIIXCS:

* y4eOHO-II03HABATENIbHBIN MHTEpEC K HOBOMY y4eOHOMY MaTepuany U crocodoam
pelieHus: HOBOM 3a/1auu;

* OpUEHTAIMs HA IOHUMAaHUE MPUYUH yCIieXa BO BHEYUYEOHOH IESATEIbHOCTH, B TOM
YUCJI€ HAa CaMOAHaJIM3 M CaMOKOHTPOJb pPE3yJibTaTa, Ha aHaJIW3 COOTBETCTBUS
pE3yNbTaTOB TPEOOBAHUSAM KOHKPETHOM 3a7auH;

* CIIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPUTEPHUEB YCIIEIIHOCTH BHEYYEOHOM
NEeSATEIbHOCTH;

Obyuarowuiics noayyum 603MO*CHOCHb OISl (POPMUPOBAHUSL:

* BHYTPEHHEW MO3WIIMHM HIKOJIbHHUKA HA YPOBHE MOJIOXKUTEIHHOIO OTHOIIECHUS K
IIKOJIe, TIOHMMAaHUS HEOOXOJWMOCTH YUYEHHUS, BBIPAKEHHOTO B MpeodagaHuu
y4e0HO-TI03HABATEILHBIX MOTHUBOB;

* BBIPQXKEHHOM YCTOMUMBOW y4eOHO-TI03HABATEILHON MOTUBAIIUYN YUCHUS;

* YCTOMYMBOrO Y4eOHO-IO3HABATEIBHOIO MHTEpPEca K HOBBIM OOIIMM croco0am
peuieHus 3a1a4.

MeranpeamerHsie:

B cdepe peryJATHBHBIX YHUBEPCATbHBIX YU€OHBIX EHCTBUMA yUAIIUXCA:

* IJIJAHUPOBATh CBOMU JCHUCTBHS B COOTBETCTBUM C IOCTABICHHOW 3aJadyeil u
YCIIOBUSIMH €€ peaju3alii, B TOM YMCJI€ BO BHYTPEHHEM ILUIAHE;

* YUWUTHIBaTh YCTAHOBJICHHBIC MpaBWJa B IJIAHUPOBAHUM M KOHTPOJE CIocoOa
pELICHUS;

* OCYILLIECTBIIATh UTOTOBBIM U MOLIATOBBIM KOHTPOJIb 10 PE3YJIbTATY;

* OLECHUBATh NPABWJIBHOCTb BBINIOJHEHUSI JCHUCTBUA Ha YPOBHE aJICKBAaTHOU
PETPOCTIEKTUBHOM OIEHKH COOTBETCTBUS PE3YJIBTATOB TPEOOBAHUSAM JTaHHOU
3aJ]a4M ¥ 3aJa4HOM 00J1acTH;

* QAJICKBAaTHO BOCIPHUHUMATH MPEJIOKEHUS W OLEHKY YYUTENIeW, TOBapULIEH,
pOAUTEINIEH U IPYTUX JIHOJIEH;

* pa3M4aTh COCO0 U pe3ysabTaT AeHCTBUS.

Obyuarowuiics noxyyum 603MO*CHOCHb HAYYUMCA

* B COTPYJHUYECTBE C YUUTEJIEM CTaBUTh HOBbIC YUCOHBIC 3a1a4H;

* MIPOSIBJISITH TTO3HABATEILHYIO UHUITUATUBY B Y4€OHOM COTPYIHUUYECTBE;

* CaMOCTOSTENBHO aJICKBATHO OLIEHHWBATH MPABUIIBHOCTD BBINOJHEHUS JIEUCTBUS U
BHOCHUTh HEOOXOJMMbIE KOPPEKTUBBI B UCIOJIHEHUE KaK 10 XOJy €r0 peaju3aluu,
TaK U B KOHIIE JCHUCTBUA.
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B chepe no3HaBaTeabHbIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUM yUaIIUXCS:

* OCYIIECTBIIATH MOUCK HEOOXOUMOM MH(OPMALIUH I BHITIOTHEHHUS BHEYUEOHBIX
3aJlaHAd  C  HCIOJb30BaHUEM  y4e€OHOM  JUTEpaTypl M B OTKPBHITOM
MH()OPMAITMOHHOM TPOCTPAHCTBE, DSHIMKIONEIUN, CIPABOYHUKOB (BKIIOYas
AJIEKTPOHHBIE, IUPPOBBIE), KOHTPOIUPYEMOM IIPOCTPAHCTBE

HNuTepHera;

* OCYILECTRIIATH 3anuch ((pUKCaIKI0) BHIOOPOUHOI HHPOpMAITUU 00 OKpYKaIoIIeM
MUpE U 0 cebe caMoM, B TOM YHclie ¢ ToMolsio uHCTpymeHToB UKT;

* CTPOUTH COOOIIIEHHUS, TPOCKTHI B YCTHON M MHUCHbMEHHOU (opMe;

* POBOJIUTH CPABHEHUE U KJIACCU(PHUKALIMIO 110 3a/IaHHBIM KPUTEPUSIM;

* YCTAaHABJIMBATh IPUUNMHHO-CIIEACTBEHHBIE CBSI3U B H3y4a€MOM KpYT€ SBIICHHIA;

* CTPOUTH paccyxaeHus B (GopMe CBSI3U MPOCTHIX CYXIEHUH 00 00beKTe, ero
CTPOEHHH, CBOMCTBAX U CBA3aX;

Obyuarowuiics noayyum 603MO*CHOCHb HAYYUMbCA!

* OCYUIECTBJISITh PACUIMPEHHBIA TOUCK HHPOPMALIUU C MCIOJIB30BAHUEM PECYPCOB
oubnuoTtek u cetu MHTEpHET;

* 3amuchiBaTh, (UKCUPOBATh HWHOOPMAIUI0O 00 OKPYXKAIOMUX SBJICHUSIX C
noMouisr0 HHCTpyMeHToB UKT;

* OCO3HAHHO U NMPOU3BOJILHO CTPOUTH COOOILIEHNUS B YCTHOM U MUCBMEHHOU (hopMme;
* OCYHIIECTBJIATH BBIOOp Hambosee 3((PEKTUBHBIX CIHOCOOOB PEIICHHUS 3a1ad B
3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBUI;

* CTPOUTH JIOTMYECKOE PACCYXkACHHUE, BKIIIOYAIOIIEE YCTAHOBIECHHWE NPUYMHHO-
CJIEICTBEHHBIX CBS3€EH;

* MOTYT BBIUTHM Ha TEOPETHYECKHM YPOBEHb PEIICHUS 3a4ad: PELUICHUE II0
ONPEJEICHHOMY IIJIaHy, BJaJ€HHE OCHOBHBIMU MPUEMAMH DPEIICHUS, OCO3HAHMS
NEeATEIbHOCTH T10 PELICHUIO 3aJa4H.

B cdepe kKOMMYHUKATHBHBIX YHUBEPCATIbHBIX YU€OHBIX JEHCTBUN YUALIUXCA:

* QaJIEKBaTHO MCHOJb30BaTh KOMMYHHKAaTHUBHbIE, MPEXJE BCETO - PpPEYEBHIE,
CpelncTBa JUIsl pEUIEHUs PA3JIMYHbIX KOMMYHHUKATUBHBIX 3a/ad, CTPOMUTh
MOHOJIOTUYECKOE COOOIICHHE, BIAACTh IUAJOTUYECKON (POPMON KOMMYHHKAIIUH,
WCIOJIb3Ysl, B TOM uwncie cpencrBa U uUHCTpyMeHThl UKT u aucraHiimoHHOrO
OOIICHMS,

* IONyCKAaTh BO3MOKHOCTb CYIIECTBOBAHUS y JIIOJICH pa3IMYHBIX TOUYEK 3PEHUS, B
TOM YHCJI€ HE COBIAAAIOIINX C €r0 COOCTBEHHOM, 1 OPUEHTUPOBATHCS HA MO3ULUIO
napTHepa B OOIIEHUH U B3aUMOJICHCTBUY;

* YUYUTBHIBATHh PA3HbIE MHEHUSI U CTPEMUTHCA K KOOPJIMHALMM PA3TUYHBIX MTO3HUIUN
B COTPYAHUYECTBE;

* popMynMpOBaTh COOCTBEHHOE MHEHUE U MTO3UIIHIO;

* IOTOBAPUBATHCS U MMPUXOIUTH K 00IIEMY PEIICHUIO B COBMECTHOM JIEATEILHOCTH,
B TOM YHCJIE€ B CUTYaIlMM CTOJIKHOBEHUSI HUHTEPECOB;

Obyuarowuiics noayyum 603MO*CHOCHb HAYUUMBCA!

* YYUTBHIBATb U KOOPJAMHUPOBATH B COTPYAHUYECTBE OTJIWYHBIE OT COOCTBEHHOM
MO3ULIAH IPYTUX JTHOJIEH;
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* YYUTHIBaTh pa3Hble MHEHHUS M HMHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

* [IOHUMATh OTHOCUTEILHOCTh MHEHUH U MOJIX0JI0B K PELICHHUIO IPOOJIEMBIL;

* apryMEHTHPOBaTh CBOKO IMO3UIMI0O M KOOPAWHHUPOBATH €€ C MO3ULUAMHU
NapTHEPOB B COTPYAHUYECTBE MPU BBHIPAOOTKE OOIIEro pEHIeHHs B COBMECTHOM
NEATEIIbHOCTH;

* 33]1aBaTh BOMPOCHI, HEOOXOAUMBIE JIJIsi OpTaHU3aIlM COOCTBEHHOU NIEATEIbHOCTH
U COTPYJHUYECTBA C TAPTHEPOM;

* OCYIIECTBIATH B3aUMHBIA KOHTPOJIb M OKa3blBaTb B COTPYIHHYECTBE
HEO0OXOIUMYIO B3aHMOIIOMOIIIb.

IIpeamerHsble:

- OPUEHTHUPOBATLCS B SBIICHUAX U O0BEKTaX OKPY)KAIOIIEr0 MHUPA, 3HATh TPAHHUIIBI
UX MPUMCHUMOCTH;

- TOHUMATh OmNpeAeicHUus (U3MUCCKUX BEJIMYMH W IOMHHUTH OIPEACIISIONINC
dbopmyIIbI;

- TIOHMMAaTh KakKUM (PU3NICCKUM MPUHIUIIAM W 3aKOHAM TOTUYWHSIOTCS TE HIIU
WHBbIC OOBEKTHI U SBIICHUS TIPUPO/IBI,

- 3HAHWE MOJICTH TIOMCKA PEIIeHUH s 3a1a4 1o (pu3uke;

- 3HaTh TEOPETUICCKHEC OCHOBBHI MATCMATHKH.

- IPUMEYaTh MOJICIH SBJICHUH U 00BEKTOB OKPYXKAIOIIETO MHPA;

- aHAJIM3UPOBATH YCIIOBHE 3a/1a4H;

- mepeopMyIUPOBATh U MOJICITMPOBATh, 3AMECHITHh UCXOHYIO 3a/1a4y JPYToiu;

- COCTABJIATH IUJIAH PEIICHUS;

- BBIZIBUTATDH W MPOBEPSTH MPEiaracMble JIJIs PEIICHHS THIIOTE3bI;

- BJIAJICTh OCHOBHBIMH YMCTBEHHBIMH OIEPALUSIMH, COCTABIISIONIUMHU TOHMCK
pCIIICHUS 3aIauH.

Conep:xanue nporpaMMbl BHEYPOUHOI 1eSITEJIbHOCTH
7 Kjaacc

BBenenue. Beonnoe 3ansarue. Llenu u 3agaun kypca. Texnuka 6€30MacHOCTH.
Poab 3KkcriepuMeHTa B 5KM3HH YeJI0BeEKa.

Teopusa: W3yunTb OCHOBBI Teopuu mnorpemHocted. llorpemHocTy NpsMbIX H
KOCBEHHBIX HM3MEPEHUM, MAaKCUMAJIbHAs MOTPEIIHOCTh KOCBEHHBIX H3MEpPEHHI,
y4eT MOTpelHOCTel u3MepeHui mpu noctpoeHuu rpaduxoB. Ilpencrabienue
pe3ynbTaToB U3MepeHui B (hopme Tabmaul u rpaduKoB.

Ilpakxmuxa: OCHOBBI TE€OPUM IOTPEIIHOCTEW NPHUMEHATH MPH BBINOJIHEHUU
HKCIIEPUMEHTAJIBHBIX  3a/lad, MPAKTHYECKUX paboT. (¢ HCIOJIb30BaHHEM
obopynoBanusi «Touka pocra)

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIU
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[TpuBoguTh mpHuMepsl OOBEKTOB U3y4YeHHs] (GU3UKH ((PU3NUYECKUE SBIICHUS,
duznyeckoe Teno, BElECTBO, (huznueckoe moiue). Habmonate u aHanM3upoBaTh
dusnueckue siBiaeHUs ((PUKCUPOBATH M3MEHEHHs] CBOMCTB OOBEKTOB, CPAaBHUBATH
ux U 0000maTh). [lo3HAaKOMUTBCS C IKCIIEPUMEHTATIBLHBIM METOJOM HCCIIEIOBAHUS
npupoasl. Coopka MpuOOPOB U KOHCTpYKIMi. Mcronb3oBaHue HU3MEPUTEIbHBIX
npubopoB. BrimonHeHne 1adopaTopHbIX U MpakTHUYeCKuX padoT. JluarHoctuka u
YCTpaHEHHE HEUCIPABHOCTEN

npubopoB. BricTpanBaHue runoTe3 Ha OCHOBAHUM UMEIOIINXCS JJAHHBIX.
MexaHuka.

Teopusi: PaBHOMepHOE ¥ HepaBHOMepHOoe  JABWxkeHue. [ 'paduueckoe
npecTaBlICHNUE IBIKEHUs. Perenne rpaguueckux 3aay, pacyer MyTH U CpeHen
CKOPOCTH HEpPaBHOMEPHOro JBWKEHHs. [lOoHATHE WHEPUUMM U HMHEPTHOCTH.
[lentpobexnas cwia. IlpuMeHeHue JaHHBIX  (PU3UYECKUX  TIOHATUM B
KU3HEIEATEeIbHOCTH YyenoBeka. Cuiia ynpyrocTu, cuia TPEHUS.

IIpakmuka: VlccienoBaHue 3aBUCHUMOCTU CHJIBI YIIPYTOCTH, BO3HHMKAIOIIEH B
NpYy>KUHE, OT cTeneHu nedopmanuu npyxkuHbl. OnpexneneHue KodpuLUeHTa
TpeHus Ha TpubomeTpe. (¢ ucnoab3oBanueM odopyaoBanns «Touka pocray)
HccnenoBanye 3aBUCHMOCTH CUIIBI TPEHUS OT CHJIBI HOPMAJIBHOIO JTABJICHUS.
Xapakxmepucmuxka 0CHOBHbIX 8UO08 OesAMENbHOCMU.

Ananu3 tabnui, rpadukoB, cxeM. [louck oObsIcHEHHST HAOIIOIa€MbIM COOBITUSIM.
Omnpenenenne CBOMCTB MNPUOOPOB MO yepTrekaM U MOAEHAM. AHaIu3
BO3HUKAIOIIMX MpoOJeMHbIX cuTyauuil. W3o00paxkaTe cucrteMy KOOpAMHAT,
BbIOMpaTh TEJO OTCUETA U CBA3BIBATH €r0 C CUCTEMOM KoopauHat. Mcmosb30BaTh
CUCTEMY KOOpAMHAT IJisl M3Y4YEHUs NPSMOJIMHEWHOro IBHKeHMs Tena. COopka
npuOOpoB M  KOHCTpyKUMH. Mcronb3oBaHWE HW3MEPUTENBHBIX  MPUOOPOB.
BolnonHenre 1ab0paTOPHBIX M MPAKTHYECKUMX padoT (¢ HCmoJb30BaHHEM
o0opynoBanus «Touka pocta»). /[narHocTMKa M yCTpaHEHWE HEHCIPABHOCTEN
npuOopoB. BricTpauBaHue TruNOTE3 HA OCHOBAHWM HWMEIOIIMXCA JAHHBIX.
KonctpyupoBanue 51 MO/JIEJIUPOBAHUE. Brimmonnenue 3aaHul 1o
YCOBEPIICHCTBOBaHUIO TpuOOopoB. Pa3paboTka HOBBIX BapHaHTOB OIIBITOB.
Pa3paboTka u nmpoBepka METOJIUKH dKCIIEPUMEHTAIBHONU paboThl. PaboTa B Maibix
rpynmnax. AHaJIM3UPYIOT, BEIOUPAIOT U OOOCHOBBIBAIOT CBOE pEILIEHUE, NEUCTBUS.
IIpencraBienue pe3yJbTaTOB MapHOM, TIPYNIIOBOW JEATEIBHOCTH. YYacTHE B
JIMAJIore B COOTBETCTBUHM C IPABUIIAMHU PEYEBOTO MOBEICHHUS.

I' nuapocraTuka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, ruapocTaTUYECKOE JIaBJICHHUE,
COOOIIAOIINECS COCY/IbI, TUAPABINYECKUE MAILIUHBI.

llpakmuka: 3a0auyu. BBHITAJKUBAIOUIAs CHJIAa B PAa3IMUHBIX CHCTEMax; MpUOOpHI B
3a/1adyax (COOOMIAOMUECs COCY/bI, THAPABIMYECKUE MAIIWHBI, pblYard, OJIOKH).
DKCneprUMEHTAIbHbBIC 3a/ITaHUS:

1)usmepenrie cuibl Apxumenaa, 2)U3MEepeHUe MOMEHTA CUJIbl, ACHCTBYIOIIETO Ha
pbluar, 3)usMepeHue
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paboThl CUJIBI YNPYTOCTU INPU MOABEME Ipy3a C MOMOLIbIO MOJBHKHOIO WU
HETOABHKHOT0 0J10Ka.(C ucnonb3oBaHuem obopypoBaHua «Touka pocra»)
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

Ananu3 tabaui, rpadgukoB, cxeMm. [louck 0ObsICHEHHS HAOII0JaeMbIM COOBITHSIM.
COopka npubOOpoB U KOHCTPYKIMU. Mcronb3oBaHuE M3MEPUTEIBHBIX MPUOOPOB.
BrinonHenne 1ab0paTOpHBIX U MPaKTUYECKUX padoT. JlnarHocTuka U ycTpaHeHue
HEUCIIpaBHOCTEH MpuOOpoB. BricTpanBaHue rumnore3 Ha OCHOBAHUM UMEIOIIUXCS
nanHeiX. KoHcTpyupoBanue u wmoxaenupoBaHue. Pabora B ManbIX Trpynmnax.
AHanu3upyioT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHHE, JICHUCTBUA.
[IpencraBiieHre pe3yiabTaTOB NApHOW, TPYNIIOBOM JeATeNbHOCTH. Iloaroroska
COOOIIEHUI M JOKJIAMoB. YdYacThe B JAMAIOre B COOTBETCTBHHM C IPaBHJIAMHU
pEYEBOro MOBEICHHUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpABIX TEN. YCIOBUS paBHOBeCHS. MOMEHT
cunbl. IIpaBuno ™omentoB. Llentp Ttsxectn. HMccnemoBanue pas3IMYHBIX
MexaHu4eckux cucteM. KoMOuWHUpOBaHHBIE 3aJayM, WCHOJB3Ys YCJIOBHS
paBHOBECHS.

Ilpakmuxka: VI3rotosnenue padoTaroieil CUCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesMEbHOCU.

Ananu3 tabnut, rpadukos, cxeM. [louck oObsIcHEHHS HAOIIO1ae€MbIM COOBITHSIM.
Omnpenenenne CBOMCTB MNPUOOPOB MO yepTekaM U MOAEHAM. AHaIu3
BO3HUKAIOIIMX MpOOJIeMHBIX cuTyaruii. HaOmogaTe JelcTBUE  MPOCTHIX
MexaHu3MoB. [lo3HakoMuTbCS C (PU3MYECKON MOJENBI0 «a0CONIOTHO TBEPAOE
Teno». PemaTte 3amaun Ha nMpuUMEHEHHE YCiIoBUs(IIpaBUiIa) PaBHOBECHsS pblyara.
[IpumeHsTh ycnoBue (MpaBUJIO) pPaBHOBECHS pblyara Jjisi OObSICHEHHsS JEUCTBUS
pa3NUYHBIX HMHCTPYMEHTOB, HCIOJb3yEMbIX B TE€XHUKE W B ObITy. COOpKa
npuObOpoB M KOHCTpyKuUMid. Mcmonb3oBaHWe HM3MEPUTENbHBIX — MPUOOPOB.
BrlnonHeHne 1ab0opaTOpHBIX U MPAKTUYECKUX padoT. Jnarnoctuka u

YCTpaHEHHE HEHCIPaBHOCTEW MpUOOpPOB. BhICTpanBaHWe TUIOTE3 Ha OCHOBAHUU
UMeromuxcss AaHHbIX. KoOHCTpyWpoBaHwe u MOJEIupoBaHUE. BplonHeHUE
3aJlaHui 10 YCOBEPIIEHCTBOBAHHIO MPHOOpPOB. Pa3paboTka HOBBIX BapUAHTOB
omnbITOB. PazpaboTka v mpoBepka METOAMKHU IKCIIEPUMEHTATLHON paOOTHI.

PaGora B Manpix rpymnmax. AHaIW3UPYIOT, BBIOUPAIOT M OOOCHOBBIBAIOT CBOE
pemienue, gevictBus. IlpencraBiieHue  pe3ysbTaTOB  MApHOM, TIPYNIIOBOU
nesrenpHocTH.  IlogroroBka  cooOmieHuid u - J10KIaAoB.  OCYHIECTBISIOT
CaMOOLICHKY, B3aUMOOIIEHKY JEATEIbHOCTH. Y4YacTHUe B JUAIOre B COOTBETCTBUU C
IpaBUJIaMH PEYEBOT0 MOBEACHUSI.

8 ki1ace

TensoBbie ABJCHNS.
TennoBoe pacmupenue ten. [Iporeccsl miaBIeHns 1 OTBEPACBAHUS, UCITAPCHUS U
KOHAeHcanuu. Temonepenayda. BiiaxxHOCTh BO3yXa HA Pa3HbIX KOHTUHEHTAX.
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Hemoncmpayuu: 1. Habmonenue tasgHus jibaa B Bojae. 2. CKOpOCTH MCHApeHUs
pa3nuYHbIX KUAKocTel. 3. TernoBelie ABUraTean OyAyLero.

Jlabopamopnvie pabomwr (¢ wucnoJb30BaHUeM oOopynoBanus «Touka
pocrta»): 1. I3MeHeHus JIMHBI Tela [IPU HarpeBaHUU U OXJaXIeHHUH. 2. OTIMBKa
napaduHoBoro cosgaruka. 3. HaOmonenue 3a mnaBieHueMm Jspaa 4. Ot yero
3aBHCHUT CKOpPOCTb HcHapeHus xujakoctu? 5. HaOmropeHue TemiaonpoBOIHOCTH
BOJIbI U BO3/1yXa.

Xapaxmepucmuka 0CHOBHBIX 6UO08 0ESIMENbHOCIIU.

CaMocCTOsATENBHO (POPMYIMPYIOT MO3HABATEIbHYIO 3a7ady. YMEIT C MOMOIIbBIO
BOIPOCOB  JOOBIBaThb  HEJOCTAIOLIYI0  HH(OpMALHUIO. Hcnonb3oBanue
U3MEPUTENbHBIX TPUOOPOB. BrimonHeHne 1a00paTOpHBIX U MPAKTHUYECKUX PadoT.
JlnarHocTrka M yCTpaHEHUE HEUCIIpaBHOCTEW NmpuOOpoB. BricTpanBanue rumnores
Ha OCHOBAaHMH UMEIOIINXCS TaHHBIX. KOHCTpyHpOBaHHE U MOJIETIMPOBAHHUE.
BelnonHeHne 3a7aHuil M0 yCOBEPIIEHCTBOBAHUIO NpHOOpOB. PazpaboTka HOBBIX
BApUAHTOB OMNBITOB. Pa3paboTka M MpoBEpKa METOJMKH HSKCHEPUMEHTAIbHON
pabotel. PaboTta B ManbIx rpymnmnax. AHATM3UPYIOT, BRIOUPAIOT U 0OOCHOBBIBAIOT
CBO€ pemieHue, AcucTBusA. lIpenacraBieHue pe3yiabTaTOB NApPHOM, TIPYNIIOBOU
JEATEIIBHOCTH. YUYaCTUE B IMAJIOre B COOTBETCTBUU C IIPABUIIAMH PEYEBOTO
IIOBEJICHMS.

DJIEKTPUYECKHE SABJICHUS.

Muxkpomup. Mogenn aroma, cymectBoBaBmve a0 Hadana XIX. Hceropus
OTKPBITUSL W JEUCTBUA TaJIbBAHWUYECKOTO dieMeHTa. Mcropus co3paHus
35eKTpopopHON MaMHbl. OnbIT BosbTa. DNeKTpUYecKuil TOK B 3IEKTPOIUTAX.

Llemoncmpayuu: (¢ ucnoJib3oBanueM o0opyaoBanus «Touka pocra»)

1. Mogaenu aromoB. 2. ["'anbBaHMYECKHUE 3JIEMEHTHI. 3. DNeKTpoPOpHOI

MamuHel. 4. OnbiTel Bonera u ['anbBanm.

Jlabopamopnvie pabomwei: 1. Co3naHue TajlbBaHUYECKUX DJIEMEHTOB U3
MOAPYYHBIX CPEICTB. 2. DIEKTPUYECKHN TOK B KUIAKOCTAX CO3JIaHMS «30JIOTOTO
KITFOUMKA) .

Xapaxkmepucmuxa OCHOBHBIX BUJIOB I€ATEIIbHOCTH:

VYrpaBnstoT cBoel MO3HABATEIIBHOW W Y4EOHOM MEATETbHOCTBHIO IMOCPEICTBOM
IIOCTAHOBKHU LE€JICH, IUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMU CBOMX ICUCTBUU H
OLIEHKM YCIIEHIHOCTH ycBOeHHUs. CpaBHMBAIOT CHOCOO M pPE3yJabTaT CBOMX
JEUCTBUN € 00Opa3IoM - JTUCTOM COINpPOBOXIeHUA. OOHAPY>KUBAIOT OTKJIOHEHHUS.
OO1yMBIBaIOT MPUYUHBI OTKJIOHEHUH. OCYIIECTBIISIOT CAMOKOHTPOJIb U
B3aMMOKOHTpOJb. Vcrosib30BaHWe W3MEPUTENbHBIX NpuOopoB. BrimonHenue
7a00paTOPHBIX M TpPAKTHYECKUX  pabor. JlmarHoctuka W yCTpaHEHHE
HEUCIIpaBHOCTEH MpuOOpoB. BricTpauBaHue rumnore3 Ha OCHOBAHUM HMMEIOIIMXCSA
naHHbIX. KOHCTpynpOBaHue 1 MOJAEIUPOBAHUE.

DJIEKTPOMATHUTHBIE SIBJICHUA.

MaruutHoe mojie B BellecTBe. MarHuTHas aHoManusi. MarHuTHele Oypwu.
PasHoBuHOCTH AIEKTPOU3MEPUTEITBHBIX npuOOpOB. PasznoBunHOCTH
BJIEKTPOJIBUTATEIIEH.
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Hemoncmpayuu (¢ ucnoJb3oBaHueM oOopynoBanusa «Touka pocrtay):
1. HarnsgHOCTh MOBEICHUS BEIIECTB B MAarHUTHOM noJie. 2. [Ipesenranuu o
MarHUTHOM Tiojie 3eMiii U O MarHuTHeIX Oypsax. 3. JlemoHctparms
Pa3HOBHUJIHOCTEH  DIIEKTPOM3MEPUTENBHBIX  mpubopoB. 4.  HarmsgHocTb
Pa3HOBUIHOCTEN 3JIEKTPOABUTATEIIEH.
Jlabopamophvie pabomul: 1. UccnenoBanue pa3indHbIX AIEKTPOU3IMEPUTEIbHBIX
pUOOPOB.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesMENbHOCMIU.
VYrpaBnsitoT cBoel MO3HABATEIIbHOM W Y4EOHOM MEATEeNbHOCTBIO IMOCPEICTBOM
MMOCTAHOBKMU 1I€JI€H, IJIAHUPOBAHUS, KOHTPOJSA, KOPPEKUHUH CBOUX JACHUCTBHUA U
OLICHKH YCIEIIHOCTH YycBoeHHA. CpaBHHMBAIOT CHOCOO M pPE3yJabTaT CBOMX
JEHCTBUI ¢ 00pa3lioM - JTUCTOM compoBoOXKAeHHs. OOHAPYKUBAIOT OTKJIOHEHHS.
OOyMBIBaIOT MPUYMHBI OTKJIOHEHHUH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aMMOKOHTPOJIb.
Onruyeckue siBJICHUS.
M cTOYHMKHM CBETA: TEIUIOBBIE, IFOMUHECLIEHTHBIE, UICKYCCTBEHHBIE. I3roTOBIEHNE
KaMepbl - OOCKypa M HCCIEAOBAaHUE H300paKEHUS C TIOMOIIBI0 MOJEIH.
MHorokpatHoe u300pakeHHE IMpeiIMeTa B HECKOJbKHUX IUIOCKUX 3€pKajax.
M3rotoBUTH NEPUCKON U C €0 MOMOILBIO NMpoBecTH HaOmoaeHus. [Ipaktuueckoe
UCITOJIB30BAHUE BOTHYTHIX 3€pKaJl. 3pUTEIIbHBIE WILIIO3UH, IIOPOKIaEMbIE
npejaoMiIeHueM cBeta. Mupaxu. Pa3sButre BOJIOKOHHOM onTUKU. Mcrons3oBanue
3aKOHOB CBETa B TEXHUKE.

Llemoncmpayuu(c ncnoab3oBanuem odopynoBanusi «Touka poctay)
1. PaznuuHble HCTOYHUKH cBeTa. 2. M300pakeHue nmpeamMeTa B HECKOIbKUX
IJIOCKUX 3epkaniax. 3. M3o0pakeHne B BOrHYTHIX 3epkaiax. 4. Mcnosb3zoBaHue
BOJIOKOHHOM onTuku. 5. YcrpolcTBo (oToamnmnaparoB, KHUHOMPOEKTOPOB,
KaJIeHIOCKOIIOB.
Jlabopamopnvie pabomul: 1. N3rotoBiieHHe KaMepbl - 00CKypa M HCCleI0BaHUE
n3o0paxeHus ¢ momoliblo moxaenu. 2. IlpakTudyeckoe TPUMEHEHHE IUIOCKHUX
3epkasl. 3. IIpakTHueckoe HMCHOJB30BaHUE BOTHYTHIX 3epkain. 4. M3rortosiieHHe
NEPUCKOIIa U HAOIIOACHUS ¢ TOMOIIbIO MOJIEIH.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIU.
VYrpaBnsitoT cBoel MO3HABATEIILHOW W Y4YEOHOW EATeNbHOCTBHIO IMOCPEICTBOM
IIOCTAHOBKHU LE€JICH, IUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMU CBOUX ICUCTBUM H
OLIEHKH YCHEIIHOCTH YCBOCHHMs. BbIIensior u (GopMynupyroT MO3HABATEIbHYIO
1e’db. BBIIENSIOT KOJWYECTBEHHBIE XapaKTEPUCTUKU OOBEKTOB, 3aJaHHbBIC
cinoBaMu. [[pyHUMAIOT MO3HABATENBHYIO 1IEb U COXPAHSIOT €€ MPU BBIOJHEHUN
y4eOHBIX JelcTBUM. OCO3HAIOT CBOU JIEUCTBUA. MIMEIOT HaBBIKM KOHCTPYKTHUBHOI'O
OOLIEHUS B MAJIBIX TPyMIax.
YesoBek 1 npupoaa
ABTOMaTMKa B Halled WU3HU. [IpuMepsl HCHOIB30BaHUS aBTOMATUYECKHUX
YCTPOMCTB B HayKe, Ha Npous3BojacTBe U B ObiTy. CpencrtBa cBsizu. Paguo wu
TENEBUJACHUE. AJIbTEPHATUBHBIE HCTOYHUKU SHEPTUU. BUIbBI 3IEKTPOCTAHLIHA.
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HeobxoauMocTh SKOHOMUU TIPUPOIHBIX PECYPCOB M HCIIOJIB30BAHUS, HOBBIX
AKOJIOTUYHBIX M 0€30IMacHBIX TexHOIOoTHi. Hayka u 6€301macHOCTb JIFOICH.
Hemoncmpayuu: 1. poromaTepralibl ¥ CIANIBI IO TEME.

Jlabopamopnvie pabomei: 1.3ydeHue IeHCTBUI CPEACTB CBS3H, pPAaAUO M
TEJICBUACHUS.

Xapakxmepucmuka 0CHOBHbIX 8UO08 OesMENbHOCMIU.

CamocrosiTennbHO  (DOPMYTUPYIOT — [O3HABATENbHYIO 3ajady. YMeEWT (Wiu
pPa3BUBAIOT) CIOCOOHOCTH C TOMOIIBIO BOMPOCOB JOOBIBaTh HEAOCTAIOIIYIO
nHpopmaruro.

9 kiaacce

Kunemaruka
CrnocoObl  omMcaHusd  MEXaHWYECKOTO  JBVIKCHUSL. Cucrema  orcuera.
[IpsmonuueliHoe aBHKEeHHE. [IpsMONIMHENHOE pPaBHOMEPHOE JBHKEHHE IO
IUIOCKOCTH. llepemenieHne W CKOPOCTh NPU PABHOMEPHOM IIPSMOJMHEHHOM
JBH>KEHUU MO TJIOCKOCTU. OTHOCUTENBHOCTH ABWXKEHUA. CIOXKEHHUE IBUKECHUI.
[IpyHIMO HE3aBUCUMOCTH JBM>KeHUH. KpuBonuHelHOe nBUxkeHUE. J[BUxkeHUe
Tenaa, OpOIIEHHOTO TOJ YIJIOM K TOpPU30HTY. PaBHOMEpHOE MABMKEHHUE TIO
OKPYKHOCTH. YTJ0Bas ckopocTh. [lepron n yactota BpanieHus. CKOpoCTh
Y YCKOPEHUE MPU PABHOMEPHOM JBHKEHUU IO OKPY’KHOCTH.

Jlabopamophnvie pabomvi(c ucnoJb3oBaHueM odopynoBanusi «Touka
pocra»).

N3yuyenue nBuKeHUSI CBOOOHO MAIAaIOIIETO TENa.
N3yueHne NBUXKEHUS 1O OKPY>KHOCTH.
lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOm.:
OnpeneneHue CKOPOCTHM  PAaBHOMEPHOIO  JABWKEHHMS TPU  MCIIOJIb30BaHUU
TpeHaxxepa «OeroBas JOPOXKKa.
Hcroprueckass peKOHCTPYKLHUS OINBITOB [‘amuiiess mo OINpEeNesIeHUuI0 YCKOPEHUs
cBOOOIHOTO Ta/ICHHUS TEJl.
[TpuHIUTIBEI PAOOTHI TPUOOPOB 1T K3MEPEHUSI CKOPOCTEN U YCKOPEHUI.
[Ipumenenue cBOOOTHOTO TAJACHHUS IJIs1 U3MEPEHUS PEAKIINH YeJIOBEKa.
Pacuer TpaekTopumn ABHKEHUS IEPCOHAXkEN paccka3os P.Pacmo.
Xapaxmepucmuka 0CHOBHBIX U008 OesiImeNbHOCMU: YTEHUE U 00CYXKJICHHUE TeKCTa
CTaTeil MHTEPHET-CATOB, OOCYX IACHUE JOKIJIAI0B W MPE3CHTAIIUN, COCTAaBICHUE U
penieHue 3a1a4, 00cyxaeHue cnocooo peuieHus (moaroroska k OI'D o gusuke).
JAunaMuka
Nuepunanbabie cucteMbl orcuera. Cuna. 3akoHsl HeroToHa. [[BHkeHHE Tena non
JICUCTBUEM HECKOJBKUX CHUJ. J[BUKEHME CUCTEMBbI CBA3aHHBIX TeJ. JluHamuka
PaBHOMEPHOIO ABMXKCHUS MAaTepUAIBHONM TOYKH MO OKPYKHOCTH. Kiaccel cuil.
3aKOH BCEMHUPHOIO TATOTEHUs. J[BUykeHUE M1aHeT. ICKyCCTBEHHbIE CITyTHUKM.
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Conneunas cucrema. Mcropus pazsutus npeacrasieHuid o Beenennoiil. Ctpoenue
1 HBOIIOIMS BeeneHHou.

Jlabopamopnvie padomvi(c uUcnoJb30BaHueM oOopynoBaHusi «Touka
pocra»).

N3MepeHne macchl Tena ¢ UCHOJIb30BAHUEM BEKTOPHOI'O PA3JIOKEHHS CHUJIBI.
N3yyeHne KMHEMATUKU M AUHAMUKHA PaBHOYCKOPEHHOTO JBWXKEHUS (Ha MpUMepe
MaluHbel ATBy/a). M 3yueHne TpeHus! CKOIbKEHHUS.

IIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

Hcropuyeckas peKOHCTpYKIUs onbITOB KyjnoHa u AMOHTOHA MO OMNPEAEIEHUIO
BEJINYMHBI CUJIbI TPEHUS CKOJIbXKEHUS. [IepBble HCKYCCTBEHHBIE CITyTHUKHU 3€MIIH.
Kak otnuuaroTcss MexaHWYecKHe TMpoIecchl Ha 3emie OT MEXaHUYEeCKUX
niporieccoB B kocmoce? Tena ConmHeuHoit cuctembl. OTKPBITHS HA KOHYUKE MEpa.
Xapaxmepucmuka 0CHO8HBIX U008 OesiMeNbHOCMU. YTEHUE U 00CYXKIEHUE TEKCTa
cTaTell MHTEPHET-CAaUTOB, 0OCYXKJICHUE JOKIAJ0B U MPE3EHTAIlMN, COCTABICHUE U
penieHue 3aaa4, o0cyxaeHune cnocoooB pemeHus (moaroroska k OI'D no dusuke).
NMmnyJabce. 3aKoH cOXpaHeHUs] HMITYJIbCA

Nmnynec. M3MeHeHuE wuMMyibca MaTepuaiabHOM Touku. Cuctema Ten. 3aKoH
COXpPaHEHUS UMITYJIbCA.

IIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

PeaxtuBHoe nBuxenue B mnpupoge. Paccnenosanme JITII ¢ momompro 3akoHa
COXpaHEHUS UMITYJIbCA.

Xapakxmepucmuxka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CYXKICHUE TEKCTa
cTaTeil HTEPHET-CaTOB, 00CYXJACHHUE JOKIAI0B U MPE3CHTAIlMNA, COCTaBICHUE U
pelieHue 3aaa4, 0ocyxaeHue cnocodoB pemieHus (moarotoska k OI'D o ¢usuke).
Craruka

PaBHOBecue tena. MOMEHT cuiibl. Y CIIOBUS paBHOBeCHs TBepaoro tena. [Ipocteie
MEXaHU3MBI.

Jlabopamophnvie pabomvi(c UCNOJB30BaHMEM oOopynoBaHusi «Touka
pocra»).

Omnpenenenue NEHTPOB MACC PA3IMYHBIX TeJ (TPH CIIOc00a).

Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

[IpuMeHeHUE TPOCTBIX MEXAaHM3MOB B CTPOUTENIBCTBE: OT 3E€MIISIHKH 10
HeOockpeba. MccnenoBanre KOHCTPYKIIUU BETOCUTIEA.

Xapaxmepucmuka 0CHOBHbIX U008 OesiImeNbHOCMU. YTEHUE U 00CYXICHHUE TeKCTa
CTaTeil MHTEPHET-CATOB, OOCYX JACHUE JOKIJIAI0B U MPE3CHTAIIUN, COCTaBICHUE U
pernieHue 3aaa4, 00CcyxaeHne crnocodoB pemeHus (moaroroska k OI'D mo dusuke).
MexaHnveckue KoJ1e0aHMsI M BOJIHbI

Mexannueckue kojeOanus. IlpeoOpa3oBaHMe »SHEPruuM MNpPU MEXAHHUYECKUX
KojeOaHusx. MareMaTuyeckuii W TOPYXUHHBIM  MasTHUKA. CBOOOAHBIE,
3aTyxalllue W BBIHYXKICHHbIC KoyieOaHusi. Pezonanc. MexaHW4eckue BOJIHBI.
JInmuHa 1 CKOPOCTh BOJIHBI. 3BYK.

Jlabopamophnvie pabomui(c UCMOJb30BaHMEM o0opyaoBaHus «Touka
pocra»):
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N3yuyenune koneOaHmii HUTSHOTO MAasITHUKA.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:

CrtpyHHBIE My3bIKaJIbHbIE UHCTPYMEHTHI. KonebaTenbHble CUCTEMBI B MPUPOJE U

TEXHUKE.

Xapakxmepucmuka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CYX ICHUE TEKCTa

cTaTeil UHTEPHET-CalTOB, 00CYX JACHHUE JOKIAI0B U MPE3CHTALMNA, COCTaBICHUE U

penieHue 3aja4, 00cyxaeHue crnocoooB pemieHus (moaroroska k OI'D o gusuke).

DJIEKTPOMATHUTHBIE KOJIe0AHUS U BOJIHbBI

[lepemenHsbIii snekTpuueckuid Tok. KonebatenbHbI KOHTYp. BBIHYXJICHHBIE H

cBoOogHBIE DM KoJieOanusa. DM BOJIHBI M KX CBOMCTBA.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

[IpuHUMOBI paAMOCBSI3U U TeneBUAeHUA. Biusaue DM u3mydeHUN Ha KUBbBIC

OpraHu3Mbl. I3roToBineHne yCTaHOBKY IS IEMOHCTPALMHU ONBITOB 110 DOMU.

OnektpomarauTHoe u3nydeHue CBY-meun. Hcropuueckas peKOHCTPYKIUS

ONBITOB AMIEpa.

Xapaxmepucmuka 0CHO8HBIX U008 OesIMeNbHOCMU. YTEHUE U 00CYXKIEHUE TEKCTa

cTaTeil MHTEPHET-CaTOB, 00CYX JACHHUE JOKIAI0B U MPE3CHTAlMNA, COCTABICHUE U

perieHue 3aja4, 00cyx)aeHue crnoco0oB pemieHus (moaroroska k OI'D o gusuke).

Onrtuka

Hctounuku cBeta. JleiicTBUs cBeTa. 3aKOH MPSIMOJIMHEWHOrO PacIpOCTpAHEHUs

cBeTa. 3aKOH oTpakeHus cBeta. [locTpoeHne n3o0paxxeHui B INIOCKOM 3epKaie.

3aKOH MPEJIOMJIEHUS CBETA HA IJIOCKOM TPaHULE ABYX OJHOPOJHBIX MPO3PAYHBIX

cpen. llpenomnenne cBera B mpusMme. Jlucnepcus cBera. fIBiIeHHE TOIHOTO

BHYTpeHHero oTpaxkeHus. JIuu3bl. Tonkue nuH3bl. [locTpoeHune u3oOpaxeHuw,

CO3/I1aBa€MbIX TOHKUMU JUH3aMU. ['11a3 u 3penue. OnTudyeckure npudopsI.
Jlabopamophnvie pabomui(c UCNOJb30BaHMEM oOopynoBaHusi «Touka

pocra»).

DKCepuMEHTalbHAs MTPOBEPKA 3aKOHA OTPAKEHUS CBETA.

N3mepeHne nokasareis NpesioMIIEHNs BOJIBI.

N3mepenne PoKyCHOTO pacCTOSIHUSI COOMPAIONIEH JIMH3BI.

Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Hctopus ucciienoBaHusi CBETOBBIX SIBIICHUM.

Hcropruueckas peKOHCTpYKLHMS Tesieckorna [ anues.

N3roroBneHne Kaliengockorna.

Xapaxmepucmuka 0CHOBHBIX U008 OesiIMeNbHOCU. YTEHUE U 00CYXICHHUE TeKCTa

CTaTeil MHTEPHET-CATOB, OOCYX JACHUE JOKIIA0B W MPE3CHTAIIUNA, COCTAaBICHUE U

pelieHue 3aaa4, o0cyxaeHue crnocodos pemrenus (moarotorka k OI'D o dusuke).

du3uKa aToMa ¥ ATOMHOI0 SI/IPa

Crpoenue aroma. IlormomeHne W ucnyckaHue cBeTra aroMamMu. OnTuyeckue

cnekTpbl. OnbiTel Pe3epdopaa. [Inanerapuas monens aroma. CTpoeHUE aTOMHOTO

aapa. 3apsgoBOE€ M MACCOBOE 4YMCia. SnepHble CUiibl. DHEPTUsSl CBA3M ATOMHBIX

sanep. 3akoH paauoaKTHUBHOIO pacnanga. Aunbda- u Oera-pacnansl. [IpaBuna

cMmeuleHud. AnepHeie peakuuu. JleneHue u CUHTE3 sAnep. fnepHas dHEpPreTuka.
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Uctounuku »sHeprun ConHua u 3Be3d. Peructpauust SACpHBIX H3ITYUYEHUM.
BimsiHue paguMoakTHBHBIX H3IYyYEHHM Ha JKMBBIE OpraHu3Msbl. JlosuMmerpus.
OKOJIOrHYeCcKHe MPOOIEMBI SIIEPHON SHEPTETUKH.

lIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

Hcropus n3ydyeHus: aTroma.

N3mepenue KI1/] conneunoi 6atapen.

HeBuaumele u3iydeHus B CIEKTPE HATPETHIX TEIL.

Xapaxmepucmuxka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CY X ICHUE TEKCTa
cTaTeil HTEPHET-CaliTOB, 00CYX JACHHUE JOKIA0B U MPE3CHTALlMNA, COCTaBICHUE U
penieHue 3aja4, 00cyxaeHue crnocoooB pemieHus (moaroroska k OI'D o gusuke).
®opMblI Oprauu3anuy 00pa3oBareIbHOIO pouecca:

- TpynmnoBas;

- UHJIUBHUIyaJIbHAS;

- (ppoHTaNBHAS.

Benyuiue TrexHoJ10rum:

Hcnonb3yroTcss 3JIEMEHTBl CIEAYIOIMIMX TEXHOJOTUN: MPOEKTHAs, MpOOJIEMHOTO
oOyueHusi, HH(OPMALMOHHO-KOMMYHHUKAIIMOHHAS, KPUTHYECKOIO MBIIUICHUS,
poOJIEMHOTO 1Majiora, UrpoBasi.

OcHOBHBIEC MeTOABI PA0OTHI HA YPOKe:

Benymumun Metomamu  oOyueHHUsl SBISIOTCSA: YaCTHUYHO-TIOUCKOBOM, METOJ
MaTEMaTU4YECKOr0 MOACIIUPOBAHUS, aKCHOMAaTUYECKUA METO/.

DopMbI KOHTPOJIA:

Tax Kak 3TOT Kypc SBJISE€TCS JOMOJHUTEIBHBIM, TO OTMETKA B OajljlaX HE CTaBUTCH.
VYyammiicss yuyuTcss OUEHUBaTh ce0d M JIPYTUX caM, 4TO MO3BOJSET Pa3BUBATh
YMEHUSI CAaMOaHalM3a M CIOCOOCTBYET PAa3BUTHIO CAMOCTOSITENBHOCTH, Kak
CBOMCTBY JIMYHOCTU Y4Yallerocs. BbIsSBIEHUE NPOMEKYTOUHBIX U KOHEUYHBIX
pPEe3yJbTATOB  y4YallUXCA IPOMCXOAUT 4Yepe3 MPAKTUYECKYIO JEATEIBbHOCTD;
3a4eTHbIE pabOTHI:

* TeMmMaTMyeckas MoA0OpKa 3aJad  pa3IuyHOro YpPOBHSA  CIIOKHOCTH C
IIPEICTABICHUEM PA3HBIX METOJOB PEUIEHUS B BHUJE TEKCTOBOI'0 [OKYMEHTA,
npe3eHTanuu, GJdIII-aHMMAIMU, BUIEOPOJIMKA Ui web - ctpanunbl (caiita)

* BBICTABKa IIPOEKTOB, IIPE3CHTALINI;

* IEMOHCTpALMs SKCIEPUMEHTA, KAYECTBEHHON 3a/1a4M C KAYECTBEHHBIM (YCTHBIM
WIA B BUJE NPUIOKEHUs, B TOM YHUCIIE, NTPE3eHTAlle) OMMCaHUeM Ipoliecca Ha
3aHATUH, PECTUBANIC IKCIIEPUMEHTOB; (PU3UUYECKUE OJTUMITUA/IBI.
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Ne [Hara Tema ypoka Hcnoabs3oBanue puMeya
I/ | IpOBEICHUS 000py10BaHMSA LIEHTPA HUE
ILnan | dakr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYECKOH
HANPaBJIEHHOCTEHl
«Touka pocra»
1. BBegenue (149)
BBognoe 3ansitue. llenm wu  3amauu | KomnbroTepHoe
1 Kypca. TexHuka 6€301macHOCTH. obopynoBaHue
2. PoJib 3kcniepuMenTa B KU3HU YesioBeKa (34)
Cucrema eMHUL, TOHATHE O KomnerotepHoe
2 MPSIMBIX ¥ KOCBEHHBIX U3MEPEHMSIX o0opyoBaHue
Du3NUeCcKuil IKCIIEPUMEHT. O6opynoBanue s
Bune! pusndeckoro skcrepruMenTa. JEMOHCTpAIHii
[orpemraocTs n3Mepenus. Bunpr
MorpenrHocTed u3mepenus. Pacuér
3 MOTPEIIHOCTH U3MEPEHUSI.
JlaboparopHast pabota O6opynoBanue ajis
«M3mepenne oobeMa TBEpAOTo nabopaTOpHBIX paboT u
4 tenay. [IpaBuna odhopmieHus YYCHHYECKHX OIBITOB
nabopaTopHOi pabOTEHI.
3. Mexanuka (84)
5 PaBHOMEpHOE U HEpaBHOMEPHOE O6opynoBanue ajis
JIBUKEHUSL. 1abopaTOpHBIX PadOT |
6 Fpa(i)I/I‘IGCKOG npeacTaBJICHUC YUYEHUYECKUX OIIBITOB
ABWIKCHHA. (na 0a3e KOMILIEKTOB
Pemenne rpaqmqecmxnv( 3az1ay, st OTD)
7 pacuer ImyTu U CpeaHEN CKOpOCTH
HEPaBHOMEPHOTO JIBHKCHHSI.
8 [ToHATHE MHEPLIUU U HHEPTHOCTH.
IlenTpobexHas cuia..
9 Cuna ynpyrocrty, cuiia TpeHus Ob6opynoBanue as
na0opaTOpHBIX paboT U
Jlaboparopnas pabora YUEHUUYECKUX  OIBITOB
«HccrnenoBanue 3aBUCHMOCTH
CHJIBI YIIPYT'OCTH, BO3HUKAIOLIEH B (Ha 0ase KOMILICKTOB
10 NPY)KKMHE, OT CTENEHH AepOopMaliu ana OI'9)
TPYKAHBDY.
JIaGoparopHas paboTa
11 «Omnpenenenue kodpdummeHTta
TPEHUs! Ha TPUOOMETpE.
JlabGopaTopHas pabota OGopynoBanue s
«HccrnenoBanue 3aBUCUMOCTH 71a00paTOpHBIX paboT U
12 CHJTBI TPEHUS OT CHITBI YUEHUYECKUX OITBITOB
HOPMAJILHOTO JAaBJICHUS.
4. I'mapocraruka (124)
13 IInotHocTs. 3anaua naps I'epona OGopynoBaHue ISt
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Pemenue 3a1a4 noBbIICHHOU JIEMOHCTpaIui
14 CJIO)KHOCTH Ha pacueT MIOTHOCTU
BEILIECTBA.
15 Pemenne 3aga4 moBbIIEHHOM Ob6opymoBanue st
CJIOKHOCTH JIEMOHCTpALUi
16 JlaBiieHue XKUIKOCTH U ra3a. 3aKoH
[Tackans
17 Coob1maromuecst CoCcyabl.
13 JlaboparopHast pabota O6opynoBanue st
«U3rotoBnenue mojenu GoHTaHa» lmabopaTopHbIX padoT u
19 JlaGopatopHas paboTa [VICEHUYECKUX  OIBITOB
«M3rorojenne MoeId (HOHTAHA» (Ha 6ase KOMILICKTOB
3akon [lackand. JlapneHue B poist O
KHUJIKOCTSX M rasax.
20 ['unpaBnuueckre MalIvHbL.
CooOuiaronyecs CoCybl.
21 BrrTankuBaronias cuna. 3akoH O6opynoBanue s
Apxumena. JIEMOHCTPALIUI
JlaboparopHas pabota O6opynoBanue st
%) «BpIsicHEHUE YCIIOBUS IJIABAHUS 1abopaToOpHBIX PadOT U
TEI. YUYEHUYECKUX OMBITOB
23 biok 3amgau na 3akon Ilackans, O6opynoBanue s
3aKOH Apxumena. JIEMOHCTpALUH
24 biox 3ama4g na 3axon Ilackans,
3aKOH Apxumesna.
5. Craruka (104)
25 braok. Peruar. O6opynoBanue Juist
JIEMOHCTPALMN
26 PaBHoBecue TBepapix Ten. MowmeHT
cuibl. ] IpaBuiio MOMEHTOB.
27 Lentp TSXKECTH. Uccnenosanue | O6opynoBanue st
Pa3IMYHBIX MEXaHHYECKUX CHCTEM JIEMOHCTpAIIHIA
28 KoMb6uHMpoBaHHbIE 3a1a49H,
WCTIONB3YS YCIIOBUS PABHOBECHSI.
29 KoMb6unnpoBaHHbIe 3a1a49u,
WCTIONB3YS YCIOBUS PAaBHOBECHS
JlabopaTopHas pabota O6GopynoBanue as
«U3rotoBnenue padoraromieit 1abopaTopHBIX paboT H
30 cucteMbl 0J10K0B». OdopmiieHne YYCHHUYECKHUX  OIBITOB
paboThI. (Ha 0aze KOMILIEKTOB
Pabota nag mpoexktoM «biaokm». s OI'D
JIaGoparopHas paboTa
«M3roroBnenue paboTarorei
31 CUCTEMBI OJIOKOBY.
JlaGopaTopHas pabota OGopynoBanue s
«U3roToBnenue padoraromieit 1abopaToOpHBIX paboT H
32 CUCTEMBI OJIOKOBY. YYEHUYECKHUX OIBITOB
3 Odopmiienne paboTHI. KomnerorepHoe
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‘ 34 ‘ ‘ ‘ 3ammra npoeKToB. ‘ o0opynoBaHue ‘
KanenaapHo-temaTu4eckoe IJIaHUPOBaHueE 8 Ki1ace
Ne Hata Tema ypoka HUcnoan3oBanue IpuMe
n/0 | IPOBEICHHUS 000OpyAOBaHMSA LEHTPA | YaHUE
Ilnan | ®akr €CTeCTBEHHOHAYYHOI
¥ TEeXHOJIOTHYeCKOMH
HanpaBJIeHHOCTeH
«Touka pocra»
1. Beenenue (14)
Bsonnoe 3amsrue. Llenn u 3amaum | KoMmnberorepHoe
1 Kypca. TexHuka 6€30macHOCTH. o0opyioBaHUE
2. TenoBble siBaeHus (12 u)
PaznooOpasue TemnoBbIX siBieHuil. | KommnbroTepHoe
2 TennoBoe pacuiupeHue Ten. o0opyioBaHUE
JlaboparopHast pabota O6opynoBanue ajis
«I3MeHeHust UTHHBI Tella Ipu 1abopaTopHbIX paboT H
3 HarpeBaHUU U OXJIAXKACHUN. YUYEHUYECKUX ONBITOB
Tennonepenaua Habmonenue O6opynoBanue s
TEIUIONPOBOAHOCTH BOJIBI U JIEMOHCTpaLui
4 BO3/TyXa.
JlaboparopHast pabota O6opynoBanue ajis
«3mepenue yaenbHOU 1abopaTopHBIX paboT U
TEIIOEMKOCTH Pa3IU4HbIX YUYEHUYECKUX  OIIBITOB
5 BEIIECTBY. (Ha 0aze KOMILIEKTOB
[InaBnenue u oTBEpIEBaHUE. st OI'D
JIaGoparopHas pabota «OTIMBKa
6 napauHOBOTO COJIJTATHKAY
JlaboparopHas pabota O6opynoBanue st
«Habnronenue 3a miaBieHneM 71ab0paToOpHBIX paboT U
7 TBIa» YYEHUYECKUX ONBITOB
Pemenne onuMmnuagHeIx 3agad Ob6opynoBanue ams
8 Ha ypaBHEHHE TEMJIOBOro OajiaHca JIEMOHCTpaIHi
Pemenne onuMmnuagHeix 3agad O6opynoBanue ais
9 Ha pacy€T TEIUIOBBIX MTPOIIECCOB JIEMOHCTpAIUI
10 JlaGopatopus KpucTamiorpapuu.
HcnapeHnne u KOHAEHCAus. O6opynoBaHue aus
11 JIEMOHCTpAIUH
CocraB atMocdepsl, ObopynoBanue s
Ha0II0IcHUE TIepexoaa JIEMOHCTPAIHH
HEHACBILICHHBIX I1apOB B
12 HaCBIIIEHHBIE.
Brnaxxnocts BoO3ayxa Ha pasHbiXx | OOopymoBaHue s
13 KOHTHMHEHTAX JIEMOHCTpaLMi
3. dnexkTpuyeckue sBJjeHus (84)
Muxkpomup. Mozaenu atoma, ObopynoBanue uis
14 CyIIIECTBOBaBIIME 10 Hayana XIX JIEMOHCTPAIINI
Hcropus OTKpbITUA U JENCTBUSA Komnsroreproe
15 TAJIbBAHUYECKOI'O 3JICMCHTA O6OPYJIOBaHI/Ie
16 Hctopus co3nanus 31eKTpopopHOi
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MAIIHHBI
OnbiThl BonbTa. Dnexkrpudeckuii Komnberorepnoe

17 TOK B DJICKTPOJIUTAX. o0opyoBaHue
Pemenue onuMIIMaaHbIX 3a1a4 HA ObopynoBanue Jyist

18 3aKOHBI ITOCTOSIHHOI'O TOKa JIEMOHCTpAIIi
HaOmroaenure 3aBHCUMOCTH O6opynoBanue st
COITPOTUBJICHHUS ITPOBOJHHUKA OT I[eMOHCTpaI_[I/If/i

19 TEMIIEPATYPBL.
JlaboparopHast pabota O6opynoBanue JIst
«OmnpeneneHne CTOMMOCTH Ja00paTOPHBIX PaboOT U
M3PACXOJIOBAHHOM JICKTPOIHEPTUU | YICHUYECKUX  OIBITOB
10 MOIIIHOCTHU TIOTPEOUTEISI U 110 (Ha 0a3e KOMIJICKTOB

20 CUETUUKY» g OI'D
Penienne onuMnuaaHeIX 3a1a4 O6opynoBanue s

21 Ha TEIUIOBOE AEHCTBHE TOKA

JEMOHCTPALMI

4. JjeKTpOMarHuTHbIe siBJaeHud (34)

SHCKTpOMaFHI/ITHBIG SIBJICHUS.

O6opynoBanue IS

22 DJIIEKTPOU3MEPUTEIILHBIE TPHOOPBHI. JIEMOHCTpAaIui
MarnutHas anoManusg. MarduTHbIe ObopynoBanue s

23 Oypu JIEeMOHCTpaIui
PasnoBugnoctn

24 3JICKTPOJIBUTATEIICH.

5. OnTuyeckue sipjaeHus (74)

25

HcTouyHuKH cBeTa: TEMJIOBEIC,

O6opynoBanue s

JIOMUHECIIEHTHBIE JEMOHCTpAIHii
DKCIEePUMEHT HAOJIIOICHHE.
MHuorokpatHoe n3o0paxeHue
npeaMeTa B HECKOIBKHUX TIIOCKUX
26 3epKanax.
MBroToBUTH MEPUCKOIT U C €TO O6opynoBanue st
27 MTOMOIIBIO TPOBECTU HAOTIOCHHS JIEMOHCTpAaIi
[IpakTHueckoe UCIoIb30BaHNE O6opynoBanue st
28 BOTHYTHIX 3€pKaj JIEMOHCTpAaIi
3puTenbHbIE WILTIO3UH, Ob6opynoBanue s
MOPOXKIAEMBIE MTPETOMIIEHUEM J€EMOHCTpPALNI
29 cBeTa. Mupaxu.
30 Pa3BuTHe BOJOKOHHONM ONTUKH
Hcnons30BaHNe 3aKOHOB CBETA B
31 TEXHUKE
6. YHesroBek u npupoaa (44)
32 ABTOMAaTHKa B HaIIEH KU3HU . Kommnsroreproe
33 Panuo u reneBunenne obopynoBaHue
ATnbTepHATUBHBIE UCTOYHUKHU
34 SHepruu. Buasl aeKTpoCcTaHINM
Hayka ceronns. Hayka u
35 0€30MaCHOCTb JIFOCH.
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Hata Tema ypoka HUcnoan3oBanue IpuMe
Ne IIPOBEICHUS 000OpyAOBaHMSA LEHTPA | YaHUE
n/n | Ilnan | dakr €CTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HaNnpaBJIeHHOCTEH
«Touka pocra»
1. BBenenue (14)
BBognoe 3anstue. Llenu u 3agaum | KomnberorepHoe
1 Kypca. TexHuka 6€301macHOCTH. obopynoBaHue
2. Kunemartuka (7 4)
CrniocoObl onucanust Oo6opynoBanue ams
2 MEXaHHYECKOTO JBHKEHUS JIEMOHCTpAIHi
[IpssMonMHENHOE paBHOMEPHOE O6opynoBanue ams
JBHO>KEHUE 110 TI0cKocTU? CMOTps JeMOHCTpAIHil
3 U3 KaKoM TOYKU HAOIIIOIATh
OTHOCUTENBHOCTD JIBHXKCHHUS. O6opynoBanue JyIs
4 CI10’keHUE IBYKEHUM. JIEMOHCTpAaIui
Jlabopamopnvie pabomul: O6opynoBanue ajis
«3yuenme nBuKeHUs: CBOOOIHO 1abopaTopHbIX paboT H
najaromero tenay, «Mzyuenue YYEHUYECKHUX OIBITOB
5 JIBUKCHHUSI T€JIa 110 OKPY>KHOCTH
Kaxk u kyna nonerena BuHeBas ObopynoBanue s
kocTouka? Pacuer TPACKTOPHUU ,E[eMOHCTpaHI/II?'I
JBIKEHUS TEJ U TIEPCOHAKEHN
6 pacckas3oB P.Pacid o MroHxay3ene
Hcropuueckas peKOHCTPYKIUS ObopynoBanue s
ONbITOB [ anunes mo OIIPCACIICHUIO I[CMOHCTpaI_[I/Iﬁ
7 YCKOpPEHHUS g.
Omnpenenenne CKOpOCTH ObopynoBanue s
PAaBHOMEPHOI'O ABUKCHUSA ITPU ,E[eMOHCTpaHI/II?'I
WCIIOIb30BaHUM TPEHAXKEPa
8 «OeroBas JOPOKKay.
3. Innamuxa (84)
Cuna Bomu, cuia yOeKIeHUS HIN O6opynoBanue s
9 cuia - (pu3nyecKkas BeauyuHa? JIEMOHCTpAIHI
Jlabopamopnas paboma: O6opynoBanue st
10 «VI3Mepenne Macchl TeNay 1a6opaTopHBIX paboT 1
JIBrokeHue Tena moJ| AeHCTBUEM YYEHUUECKHUX OIBITOB
11 HECKOJIBKUX CHJI
JIBM>KEHUE CUCTEMBI CBA3aHHBIX O6GopynoBanue ist
12 TeN JEMOHCTpPALINI
Jlabopamopuvie pabomur: | OOOpymoOBaHHE IS
«M3ydeHne TpeHus CKOJIbKEHUSD) 1abopaToOpHBIX paboT H
13 YUIEHHYECKUX OIBITOB
Jlunamruika paBHOMepHOTro ABMeHus | ObopynoBanue ams
14 10 OKPY/KHOCTH J€MOHCTpPALHi
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Hcropust pa3BuTHs peacTaBIeHUN

ObopynoBanue yis

15 o Bcenennoi. Congeunas cucrema. JIEMOHCTpAIui
OTKpBITUS HA KOHUHUKE TIEPA. O6opynoBanue s
[TepBbie NCKYCCTBEHHBIE CITYTHUKH JIEMOHCTpPAITHI
16 3emut.
4. UmnyJjibc. 3aK0H COXpaHeHHsI MMITYJIbca (349)
17 Kak BbI sIXTy Ha30BeTe. .. Komnerorepnoe
18 PeaktrBHOE NBUKEHUE B IPUPOJIE. 000py10BaHUE
Paccnenopanme ATII ¢ momoribio Komnberorepnoe
19 3aKOHA COXPAHEHHUS UMITYJIbCa 06opyioBaHKe
5. Craruka (24)
Jlabopamopuas paboma: O6opynoBanue aJis
«OrmpeieneHue MeHTPOB Macc nabopaTopHBIX paboT H
20 pa3IMYHBIX TeJ (TPH CIIOCO0a)» YUYEHUYECKUX OMBITOB
[IpumeHneHne npocTeix MexaHu3MoB | KoMmmbroTrepHoe
B CTPOMTEIIBCTBE: OT 3EMJISTHKH JI0 o0opynoBaHue
21 HebocKkpeda
6. Mexannveckue Kojed0aHusi ¥ BOJIHBI (34)
22 Bunbl MasgsTHUKOB U UX KojeOaHU O6opynoBanue s
23 Uto nepeHocut BojHa? JCMOHCTpALHI
KomnebaTenpHbie CUCTEMBI B IIPUPOJIC
24 U TEXHUKE
7. DJIEKTPOMATHUTHBIE KOJIeOaHUS U BOJIHBI (24)
DKCcriepuMeHTaIbHask IPOBEpKa Kommnbrorepuoe
25 CBOMCTB DM BOJIH. o0opyioBaHUE
UccnenoBanue anekrpomMarautHoro | KommberorepHoe
26 n3nydenus CBY-neun o0opyioBaHNE
8. OnTuka (44)
. UsroroBnenue moaenu Kommnbrorepuoe
27 Kaseigockona. 000pyI0BaHUE
DKcrepuMeHTalbHas TPoBepKa O6opynoBanue s
28 3aKOHA OTPAKECHHsI CBETA. JIEMOHCTpAIHi
Jlabopamopnas paboma: O6opynoBanue as
«3mepenne moka3arens 1abopaTopHBIX paboT H
29 TIPEJTIOMJIICHHUS BOJIBI» YYICHUYCCKUX OMBITOB
Kak ornmnuarorcs mokazarenu O6opynoBanue s
30 IIPETOMIICHHS [IBETHOTO CTEKIIA JIEMOHCTpALHit
9. ®u3uka aToMa M AaTOMHOTr0 siapa (44)
[Tornomienune u ucIyckaHue cBeTa Kommbroreproe
31 aToMaMu. ONTHYECKHUE CTIEKTPHI. 06opyioBaHHe
N3mepenne KITZQ COJIHEYHOM
32 Oarapen Kommnsroreproe
Brnusinue pagunoakTHBHBIX 060pyI0BaHNE
33 W3/Ty4€HUH HA )KUBBIE OPraHU3MBI
CrocoOsI 3amuThl OT
34

PaaOaKTUBHBIX I/I3J'IY‘IGHI/II71
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