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Ili1anupyemble pe3yabTaThl 0CBOCHUS IIPOIrPAMMbI BHEYPOUYHOH
AeSITeJIbHOCTH «JKCIEePpUMEeHTAPHUi M0 (pu3uKe» (C MCIMO0JIb30BaHUEM
odopynoBanus «Touka pocta») B 7-9 kiaccax.
Peanuzanus nporpaMmMbl CHOCOOCTBYET IOCTUKEHHIO CIEAYIOUIUX Pe3yJIbTaTOB:

JInuHocTHBIC:

B cepe IMUYHOCTHBIX YHUBEPCAIbHBIX YUYEOHBIX IEUCTBUI yUaIINXCS:

* y4eOHO-TI03HABATENbHBIN MHTEpPEC K HOBOMY y4eOHOMY MaTepuainy U crocodam
peLIeHNs HOBOM 3a1auu;

* OpHUEHTAIMs Ha TOHUMaHKUe NMPUYMH yClieXa BO BHEYUEOHOM NeATEIbHOCTH, B TOM
Yyycjae Ha CaMOAHAJIM3 UM CAaMOKOHTPOJIb pe3yJibTara, Ha aHallu3 COOTBETCTBUS
pe3yJIbTaTOB TPEOOBAHUSAM KOHKPETHON 3aJauH;

* CHOCOOHOCTH K CaMOOLIEHKE Ha OCHOBE KPHUTEpPUEB YCIIEHIHOCTH BHEY4YEeOHOI
JEATEIIbHOCTH;

Ob6yyalowuiics noayyum 603MONCHOCMb OISl POPMUPOBAHUA.

* BHYTPEHHEH NO3WIMM IIKOJbHHKA HA YPOBHE ITOJIOKUTEJIBHOTO OTHOILIEHUS K
IIKOJIE, TOHMMAaHHUS HEOOXOJMMOCTH YYEHHMs, BBIP@XKEHHOTO B MpeoldIialaHuu
y4eOHO-TI03HaBaTEIbHBIX MOTHBOB;

* BBIpQXKEHHOU yCTOMYMBOW y4eOHO-TI0O3HABATEIbHON MOTUBAIIUN YUEHUS;

* YCTOMYMBOrO yueOHO-TI03HABATEIHHOTO MHTEpPECa K HOBBIM OOIIMM cCIocoOaM
peuieHus 3aaad.

MeTtanpeamMeTHbIe:

B cepe peryJasiTHBHBIX YHUBEPCATBHBIX YU€OHBIX NEHCTBUN yUAIIUXCS:

* IUIAHUPOBATh CBOW JEWCTBUS B COOTBETCTBUM C IIOCTABJICHHOM 3aJladyeil |
YCIIOBHSIMH €€ peaiu3alyy, B TOM YUCJI€ BO BHYTPEHHEM ILIAHE;

* YUHUTHIBATh YCTAHOBJICHHBbIC MpaBWJa B IUJIAHUPOBAHUM U KOHTPOJE cCrocoda
pELICHUS;

* OCYIIECTBIIATh UTOTOBBIM U MOLIATOBBIN KOHTPOJIb MO PE3yJbTaTY;

* OLICHMBATh NPABWIBHOCTH BBINOJHEHUA JCWUCTBUSI HA YPOBHE aJICKBAaTHOM
PETPOCHIEKTUBHON OIIEHKM COOTBETCTBUSI PE3yJIbTATOB TPEOOBAHUSAM JTaHHOM
3aJlayM ¥ 3a7a4HOoi 00J1acTH;

* aJ€KBAaTHO BOCHPUHUMATh MPEIJIOKEHUS M OLEHKY Y4YMTENIEeH, TOBapHUIIEH,
poauTENEH U IPYTUX JTIOJICH;

* pa3nu4aTh Cocod U pe3yabTatr JeUCTBUS.

Obyuarowuiics noxyyum 603MOHCHOCHb HAYYUMCA!

* B COTPYJIHUYECTBE C YUUTEIEM CTaBUTh HOBbIE YUCOHbBIC 3a/1aUH;

* IPOSIBJISITH TTO3HABATENbHYIO HHUIIMATUBY B Y4EOHOM COTPYHUYECTBE;
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* CaMOCTOSITEJIbHO aJIEKBATHO OLICHUBATh MPABUIBLHOCTD BBIITOJIHEHUS NEUCTBUS U
BHOCUTBH HEOOXOJIMMbIE KOPPEKTHUBBI B UCIIOJHEHUE KaK MO X0y €ro peain3aluu,
TaK ¥ B KOHIIE I€MCTBUS.

B cepe mo3naBaTeIbHBIX YHUBEPCATIBHBIX YUEOHBIX JEHCTBUN yUAIIUXCS:

* OCYIIECTBJISITh TOUCK HEOOXOAUMON MH(POPMAIIUU TSI BBIMIOJTHEHUSI BHEYUEOHBIX
3aJJaHUil  C  KCIOJIb30BaHHEM  Y4yeOHOM JUTEpaTyphl W B OTKPBITOM
WH()OPMAITMOHHOM TPOCTPAHCTBE, DSHIMKIIONEINN, CIPABOYHUKOB (BKIIOUAs
3JIEKTPOHHBIE, IU(PPOBBIE), KOHTPOIUPYEMOM MIPOCTPAHCTBE

WNHTtepHera;

* OCYUIECTBJIATH 3alUCh ((PUKcaIMI0) BHIOOPOUHON HHPOPMALIUU 00 OKPYIKAIOIIEM
MUpE U 0 cebe caMmoM, B TOM YHclie ¢ momMolbio HHCTpyMeHToB UKT;

* CTPOUTH COOOILIEHHUS, TPOEKTHI B YCTHOM M MHUCbMEHHOUN QopMme;

* IPOBOJIUTHh CPABHEHHE U KIIACCU(PUKALIUIO TI0 3aIaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh IPUYUHHO-CIICICTBEHHBIE CBA3U B U3y4a€MOM KpYyT€ SIBJICHU;

* CTPOUTH pacCykJieHus B (OpMe CBSI3U MPOCTBIX CYXKICHUM 00 OOBEKTE, €ro
CTPOCHUH, CBOMCTBAX U CBA3aX;

Obyuarowuiics noiyyum 603MOACHOCHb HAYYUMbCA!

* OCYILECTBJIATh PACIIMPEHHBIN MOUCK MHPOPMAIIUH C HCIIOIb30BAHHUEM PECYPCOB
oubnuotex u cetu MHTEpHET;

* 3aluChIBaTh, (PUKCUPOBATH HHPOpPMAIMIO 00 OKpPYKAIOIIUX SBICHUSIX C
noMmonipro nHCTpyMeHToB UKT;

* OCO3HAHHO M MPOU3BOJBLHO CTPOUTH COOOIIEHHS B YCTHOM U TUCBMEHHOM (hOpME;
* OCYIIECTBIATh BbIOOp HambOosiee 3h(PEKTUBHBIX CIOCOOOB pEIIeHUs 3aj1ad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* CTPOUTH JIOTMYECKOE PACCYKJCHHE, BKIIOYAIOIIEE YCTAHOBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBA3EH;

* MOTYT BBIUTHM Ha TEOPETUYECKHI YpPOBEHb pEIICHUS 3aJad: pEIICHUE I10
ONpENEIICHHOMY IUIaHy, BJIQJIEHUE OCHOBHBIMU NpPHEMAaMH PELICHUS, OCO3HAHUS
JESATENBHOCTH 110 PEIIECHUIO 3a1a4H.

B chepe kKOMMYHUKATHBHBIX YHUBEPCATbHBIX YU€OHBIX EHCTBUM YUAIIUXCS:

* aJIeKBaTHO UCIIOJb30BaTh KOMMYHUKATUBHBIE, MPEXKIE BCEr0 - pEUYEBEHIE,
CpeAcTBa Uil PEIICHUS pa3IMYHbIX KOMMYHHMKATUBHBIX 3a7ad, CTPOUTH
MOHOJIOTHYECKOE COOOIIEHUE, BIAJETh NUATOTHYECKONH (POPMOA KOMMYHUKALIHH,
WCMOJIb3ysA, B TOM umcie cpencrBa U uHCTpyMeHTbl MKT w pucraHimoHHOro
OOIICHUS,

* TOMyCKaTh BO3MOKHOCTb CYIIIECTBOBAHUS Yy JIOJEH pa3IMYHbIX TOUYEK 3pPEHHUS, B
TOM YHCJI€ HE COBIAAAIOIINX C €T0 COOCTBEHHOM, 1 OPHEHTUPOBATHCS HA MO3UIUIO
napTHEpa B OOIIEHUH U B3aUMOJECICTBUN;

* YYUTBHIBATh Pa3HbIE MHEHUSI U CTPEMUTHCS K KOOPJUHAIIUU PA3TUYHBIX MMO3UIUN
B COTPYAHUYECTBE;

* hopMyIUpOBaTh COOCTBEHHOE MHEHUE U MO3UIIUIO;

* IOTOBAPUBATHCS U MPUXOJIUTH K OOIIEMY PEIICHUIO B COBMECTHOM JI€SITEIbHOCTH,
B TOM YHCJIE B CUTYallUH CTOJIKHOBEHUS UHTEPECOB;
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Obyuarowuiics noayyum 603MO*CHOCHb HAYYUMBCA!

* YUUTBIBATh U KOOPJUHUPOBATH B COTPYAHUYECTBE OTIWYHBIE OT COOCTBEHHOMU
MO3ULINU APYTUX JIFOACH;

* YUYUTHIBATH pa3HbIE MHEHUS U HMHTEPEChl W OOOCHOBBIBATH COOCTBEHHYIO
MO3ULUIO;

* IOHUMATh OTHOCUTEILHOCTh MHEHUH U TIOJIXO/IOB K PEIICHUIO MTPOOJIEMBI;

* ApPryMEHTHPOBATh CBOK MO3UIMI0 U KOOPAUHHUPOBATH €€ C IO3ULUSIMU
MapTHEPOB B COTPYJAHUYECTBE MPU BBIPAOOTKE OOIIEro pErieHus: B COBMECTHOU
JEATENbHOCTH;

* 33J1aBaTh BOINPOCKI, HEOOXOUMBIE JIJIsl OPTaHU3AIMU COOCTBEHHOU JIESITEILHOCTH
Y COTPYAHUYECTBA C MIAPTHEPOM;

* OCYILIECTBIATh B3aUMHBIM KOHTPOJIb MW OKa3blBaTb B COTPYAHUYECTBE
HEOOXOIMMYIO B3aMMOIIOMOIIIb.

IIpeamernbie:

- OPUEHTUPOBATHCS B SBJICHUSAX U 00BEKTaX OKPY’KAIOUIETO MUPA, 3HATH TPAHUIIBI
UX IPUMEHUMOCTH;

- TMOHHWMAThH OMpeNeieHnss (U3MYECKUX BEIMYUH M TIOMHHUTH ONPEACISIONINE
bopmybr;

- TIOHUMATh KakuM (PU3MUYECKUM TPHUHIUIAM M 3aKOHaM TOJYUHSIOTCS T€ WIH
WHbIE OOBEKTHI U SIBJICHUS TIPUPOJIBI;

- 3HaHUE MOJICIIH MTOKMCKA PEIICHUH IS 337124 10 (QU3UKE;

- 3HATh TEOPETHUYECKUE OCHOBBI MATEMATHKH.

- IpUMEeYaTh MOJICIIU SIBJICHUH 1 O0BEKTOB OKPYKAOIIETO MUPA;

- AaHAJM3MPOBATH YCIOBHE 3a/1a4H;

- mepepOopMyIMPOBATh U MOJICIIUPOBATH, 3AMEHSTh UCXOTHYIO 33/1a4y JIPYTOi;

- COCTaBJISTh TUIAH PEUICHHUS;

- BBIJIBUTATh U MIPOBEPSATH MpeIaraeMble sl PEIICHIUS THIIOTE3bL;

- BIQJIETh OCHOBHBIMH YMCTBEHHBIMH OIEPAIUSMH, COCTaBISIONIMMU TOUCK
pelIeHHS 3a]a4u.

Coaep:xaHue nporpaMMbl BHEYPOYHOM AeSITeJIbHOCTH
7 KJaacc

Beenenne. Bonnoe 3ansarue. Llenn u 3agaun kypea. TexHnka 6€301acHOCTH.
Poab 3xkcniepuMenTa B JKU3HHM YeJI0BEKa.

Teopusa: W3yunTb OCHOBBI Teopuu mnorpemHocted. [lorpemHocT npsaMmbIX U
KOCBEHHBIX HM3MEPEHUN, MAaKCUMAaJIbHAas ITOTPEIIHOCTh KOCBEHHBIX HM3MEpPEHHI,
y4eT MOTpelHOoCTel u3MepeHuid mnpu noctpoeHun rpaduxoB. IlpencraBienue
pe3yNbTaTOB U3MEpPEHUH B hopme TaOIuI] U rpaduKOB.
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Ilpakmuxa: OCHOBBI TEOPUHU IMOTPEIIHOCTEH MNPUMEHATh NPH BHITTOJTHEHUU
HKCIIEPUMEHTAJILHBIX  3a/lay, MPAaKTHYECKUX paboT. (€ HCHOJIb30BaHHEM
odopynoBanus «Touka pocray)

Xapakmepucmuka 0CHOBHbIX 8UO08 OesTMEIbHOCMIU.

[IpuBoauTh mpUMEpPHl OOBEKTOB U3y4deHUs (u3nku (punyeckue SBICHUSA,
¢uznyeckoe Teao, BEUIECTBO, (u3nueckoe mojie). Habmonate u aHanu3mpoBaTh
busndeckue sBiaeHUs (GUKCUPOBATH M3MEHEHUS CBOMCTB OOBEKTOB, CPABHHBATh
ux 1 0000m1aTh). [I03HaKOMUTBCS € SIKCTIEPUMEHTAILHBIM METOJIOM HCCIIEAOBAHUS
npupoasl. Coopka mpuOOPOB U KOHCTPYKLMH. Mcnonb30BaHHE W3MEPUTEIbHBIX
npuOopoB. BeinosiHeHne 1a00paTOpHBIX U MPAKTUUYECKUX padoT. [[narHoctuka u
YCTpaHEHHE HEUCTPABHOCTEN

npubopoB. BricTpanBanue runoTe3 Ha OCHOBAHUM UMEIOUIUXCS TaHHbIX.
MexaHuka.

Teopusi: PaBHOMepHOE UM  HEpaBHOMEpHOE  JBIKeHue. ['paduueckoe
MpecTaBlieHuEe NBMXKEeHUs. Penienue rpaguyeckux 3aiay, pacuer MmyTHU U CpeiHen
CKOPOCTM HEpPaBHOMEPHOro JBWXEHHUs. [loHSATHE WHEpUMM U HWHEPTHOCTH.
[lenTpoOexnass cuna. IlpumeHenue JaHHBIX  (PU3MYECKUX  TIOHSATUH B
KU3HEJEATEIbHOCTH yenoBeka. Cuiia ynpyrocTtu, Cuja TPEHUsL.

Ilpakmuxa: ViccnenoBaHue 3aBUCUMOCTH CHWIIBI YIIPYTOCTH, BO3HHUKAIOIIEH B
OpyXHHE, OT CTemeHu nedopManuu MpyxkuHbl. OmnpeneneHue KodPQuieHTa
TpeHusi Ha TpuOoMeTpe. (¢ ucnoab3oBanueM ooopyroBanus «Touka pocray)
HccnenoBanre 3aBUCUMOCTH CUIIbI TPEHUS OT CUJIbl HOPMAJIBHOTO JIABJICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesAMENbHOCMI:

Ananu3 Tabnun, rpadgukos, cxem. [louck 0ObsICHEHUST HAOII01a€MbIM COOBITHSIM.
OnpenenieHue CBOWMCTB MPUOOPOB MO  dYepTekaM UM MOJCIAM. AHau3
BO3HMKAIOIIMX TMPOOJEMHbIX cuTyanui. H300paxaTh cUCTEMY KOOpPAMHAT,
BBIOMpATH TENO OTCYETA U CBA3BIBAThH €ro ¢ CUCTeMOM KoopauHat. Mcmnonb3oBath
CUCTEMY KOOpAMHAT IJisi M3Y4YCHUs MPSMOJMHEHHOro nBwkeHus Ttena. COopka
npuboOpoB ©  KOHCTpyKumi. Mcmonab3oBaHWe U3MEPHUTENBHBIX  MPUOOPOB.
BrimonHenne 1ab0paTOPHBIX M MPAKTHUECKUX pPaboT (¢ HCMoJIb30BaHHEM
odopynoBanus «Touka pocra»). JlmarHoctnka W yCTpaHEHUE HEHCIPABHOCTEH
npuOopoB. BricTpamBaHWe TruNOTE3 HA OCHOBAHWHM HWMEIOIIMXCA JAHHBIX.
KoncrpyupoBanue u MOJIEJIUPOBAHUE. Brinonnenune 3a1aHUI o
YCOBEPILIEHCTBOBAHUIO TpUOOpoB. Pa3paboTka HOBBIX BapHaHTOB OIBITOB.
Pa3paboTka 1 mpoBepka METOJUKH SKCIIEPUMEHTAIBHOU paboThl. PaboTa B Masbix
rpynnax. AHaJIU3UpYIOT, BEHIOMPAIOT U OOOCHOBBIBAIOT CBOE pelIeHUE, JEHCTBUS.
[IpencraBieHne pe3ysibTaTOB IAPHOM, TPYIIIOBOM JEATEIBHOCTH. Y4YacTHE B
JIMAJIore B COOTBETCTBHUHU C MPABUJIAMU PEYEBOTO MOBEICHHUS.

I' mapocraTruka.

Teopus: 3akoH Apxumena, 3akoH Ilackanmsg, THAPOCTATUYECKOE JABIICHUE,
COOOIIAIOIINECS COCYbI, THAPABINYECKAE MALIUHBI.
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Ilpakmuka: 3a0ayu. BBHITAIKWBAIONIAS CUJIA B Pa3JIMYHBIX CUCTEMax; MpUOOpHI B
3ajayax (COOOIIArONIMeECs] COCYbl, TUAPABINYECKHE MAIIUHBI, PhlYarv, OJIOKH).
DKCIepUMEHTAJIbHBIE 33JJaHUS:

l)usmepenne cuiibl Apxumesa, 2)U3MepeHne MOMEHTa CHUJIbI, JEHCTBYIOIIETO Ha
pbruar, 3)u3MepeHue

paboThl CWJIBl YOPYTOCTH MPHU MOABEME IpPy3a C MOMOILIBK MOJABUAKHOTO WIH
HEIIOIBMKHOTO 0JI0KA.(C ncnonb3oBaHnem obopyaoBaHua «Touka pocta»)
Xapaxmepucmuka 0CHOBHbIX U008 OesAMENbHOCIL:

Ananu3 tabnun, rpadgukos, cxem. [louck 0ObsiCHEHUST HAOII0IaeéMbIM COOBITHSIM.
COopka npuOOpoB U KOHCTpYKIMH. Mcrnonap30BaHue U3MEPUTEIBHBIX TMPUOOPOB.
BrinonHnenue 1ab0paTOpHBIX U MPAKTUUECKUX paboT. [[narHocTuka U yCcTpaHEHHUE
HEUCIIpaBHOCTE MpuOOpoB. BricTpanBaHue rumnore3 Ha OCHOBAHUM MMEIOIIMXCA
nanHeiX. KoHcTpyupoBanue u mojaenupoBaHue. Pabota B Manbpix rpynmax.
AHanmu3UpyIOT, BHIOMPAIOT ¥ OOOCHOBBIBAIOT CBOE peIlIeHHEe, JCHCTBUS.
[IpencraBneHue pe3ynbTaTOB IAPHOM, IPYNNOBOM AesATeNbHOCTU. lloaroroeka
COOOIICHW W JIOKJIAJ0B. YYacTHE B JHAIOTe B COOTBETCTBUU C TMpaBUIIaAMU
pEeYEeBOro NOBEICHHS.

Crartuka.

Teopus: bnok. Peruar. PaBHOBecHE TBEpABIX TEJ. YCIOBUA paBHOBECHS. MOMEHT
cunbl. [IpaBmiio MomentoB. Llentp Ttsxectn. HccnemoBanue pas3IMYHBIX
MexaHuueckux cucreM. KomOWMHUpOBaHHBIE 3aJa4yd, WCIOJB3Ys YCIOBUS
paBHOBECHS.

Ilpaxmuxa: VI3roToBieHue padboTtaromieid CuCTeMbl OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OeAMENbHOCIL:

Ananmu3 tabnun, rpadgukoB, cxem. [louck 0ObsICHEHUS HAOIIOIaeMbIM COOBITHSIM.
OnpeneneHue CBOWCTB MPUOOPOB MO uepTekaM U MojensM. AHanu3
BO3HUKAIOIIUX TPOOJEeMHBIX cuTyanuil. HabOmiomate nmelicTBHE  MPOCTHIX
MexaHu3MOB. [lo3HakOMUTBCS C (HU3UYECKON MOJAENBI0 «abCOMIOTHO TBEPAOE
Teno». PemaTte 3aauM Ha ONpUMEHEHHE YCIOBHs(IIpaBUiia) PABHOBECHUS pblYara.
[IpumeHsATh ycnoBHe (MPaBHIIO) PaBHOBECHS pblyara Jisi OOBSICHEHHS ACHCTBUSA
pPa3NUYHBIX MHCTPYMEHTOB, HCHOJB3YyEeMbIX B TexHUKe U B ObiTy. COopka
npubOpoB ¥  KOHCTpyKuMid. Mcmonp3oBaHWe U3MEPUTENBHBIX — MPUOOPOB.
BrimonHenne m1abopaTOpHBIX U MPAaKTUUECKUX paboT. Jmarnoctuka u

YCTpaHEHHE HEHMCIPABHOCTEW MPUOOPOB. BhICTpanBaHWE TUIIOTE3 HAa OCHOBAHUU
uMerouxcsi  AaHHbIX. KoHcTpyupoBaHwe u MojenupoBaHue. BbllonHeHue
3aJJaHul 10 YCOBEPIIEHCTBOBAHHMIO MPUOOpPOB. Pa3paboTka HOBBIX BapHUAHTOB
onbITOB. PazpaboTka u nmpoBepka METOAUKH IKCIIEPUMEHTAIBHON paOOTHI.

Pabora B MmanbIx rpymnmnax. AHaIU3UPYIOT, BbIOMPAIOT U OOOCHOBBIBAIOT CBOE
pewenue, newcteusa. IlpencraBiieHue  pe3ynabTaToB  IMAPHOW, TIPYIIIOBOM
nestenbHocTH.  [logroroBka  cooOmennii u  J10K7IagoB.  OCYHIECTBISIOT
CaMOOILIEHKY, B3aUMOOILIEHKY JESITEIbHOCTU. YUacTHE B IUAIIOTE B COOTBETCTBUU C
MpaBUJIaMH PEYEBOTO MOBEACHUS.
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8 ki1acce

TenuioBble sIBJICHHS.

TennoBoe pacmmpenue ten. [Iporeccsl MIaBleHNus U1 OTBEPACBAHUS, HCTIAPEHUS U
KoHJeHcauu. Tenonepenada. BiiaxxHOCTh BO3lyXa Ha pa3HbIX KOHTUHEHTAX.
HHemoncmpayuu: 1. Habmonenue tasausg apaa B Bozae. 2. CKOpOCTH HCTapeHUs
pas3nuYHBIX XuAKocTel. 3. TemnoBsie nBUTaTEM OYaYyIIErO.

JlabopamopHnvlie pabomer (¢ WUCHOJb30BaHMeM oOopyaoBanus «Touka
poctay): 1. VI3MeHeHus [UIMHBI Tela IPY HarpeBaHUH M OoXJiaxaeHuu. 2. OTIMBKa
napapuHoBOro coiaaruka. 3. HaOmionenue 3a minaBneHueM sbaa 4. OT yero
3aBUCUT CKOPOCTb HUCHapeHus »xuakoctu? 5. HaOmroaeHue TeraonpoBOAHOCTU
BOJIbI U BO3yXa.

Xapakmepucmuka 0CHOBHbIX 8UO08 OesAMENbHOCIL:

CamocTosTeNnbHO (HOPMYTUPYIOT MO3HABATENBHYIO 3a/lady. YMEIOT C MOMOIIbIO
BOIIPOCOB  JOOBIBaTh  HEJOCTAIONIYIO uH(OpMAIHIO. Hcnonp3oBanue
U3MEPUTETBHBIX MPUOOPOB. BhIMoHEHNE Ta00pPAaTOPHBIX U MPAKTHYECKUX PadoT.
JluarHocTrka M ycTpaHEHUE HEUCIIpaBHOCTEH mpuOopoB. BricTpanBanue rumotes
Ha OCHOBAaHMM UMEIOIIMXCS NaHHBIX. KOHCTpyHpoBaHue U MOAEIUPOBAHUE.
BrimoiHeHne 3aaHuil 10 yCOBEPIIEHCTBOBAaHUIO TprOOpoB. Pa3zpaboTka HOBBIX
BapHAHTOB OMBITOB. Pa3paboTka M MpoBepKa METOIUKHU HKCIEPUMEHTAIHHOU
paboTel. PaboTta B ManbIx rpymnmnax. AHaJIU3UPYIOT, BRIOUPAIOT U 0OOCHOBBIBAIOT
cBO€ pemeHue, nencrBus. lIpencraBineHue pe3yJabTaTOB NAPHOM, TPYIIIOBOM
JEATEIIbHOCTH. Y YaCTHE B IMAJIOTE B COOTBETCTBUU C ITPABUJIAMU PEYEBOTO
MTOBEJICHUSI.

DileKTPpUYEeCKHE SIBJICHMS.

Mukpomup. Mogenu aroma, cymectBoBaBimne A0 Hadanma XIX. Hcropus
OTKPBITHS W JIEUCTBUS TallbBAHMUYECKOTO dJeMeHTa. Mcropus co3aaHus
anekTpodopHoit MamuHbl. OnbIT BombTa. DMeKTprUdecKuil TOK B DJIIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM ooopynoBanusi «Touka pocray)

1. Monenu atromoB. 2. ['aapBaHUYECKHE dJIEMEHTHIL. 3. DIeKTpodOopHOIt

MaiuHbl. 4. OnbiTel Bosbra u I'anpBanu.

Jlabopamophnvie pabomweir: 1. CozmaHue rajdbBaHUYECKHX JJIEMEHTOB U3
MOAPYYHBIX CPEICTB. 2. DIEKTPUYECKHN TOK B KUIAKOCTAX CO3aHMUS «30JI0TOTO
KITFOUMKA .

Xapakmepucmuxa OCHOBHBIX BUJIOB J€ATEIbHOCTH:

VYrpaBisitoT CBO€M MO3HABaTEIbHONM W y4YEOHOM JNESITEIbHOCTBIO MOCPEICTBOM
IIOCTAHOBKM IIE€JIEH, IJIAHUPOBAHUSA, KOHTPOJIA, KOPPEKLHMHU CBOMX JCHCTBUM H
OLICHKM YCIEIIHOCTH YycBoeHMs. CpaBHHMBAIOT CHOCOO W pe3yJbTaT CBOMX
JEUCTBUN ¢ 00pa3loM - JUCTOM CONpPOBOXIeHUsA. OOHApYKUBAIOT OTKJIOHEHUS.
OOnyMBIBaIOT IPUYUHBI OTKJIOHEHH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aMMOKOHTPOJb. Vcnonb30BaHMEe M3MEpPUTENbHBIX MPUOOPOB. BeinonHeHue
7a00paTOpHBIX M NPAKTUYECKUX  padoT. JlmarHoctuka ¥ yCTpaHEHHE
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HEHCNpaBHOCTEN NMpuOOpPOB. BrICTpanBaHue TUIOTE3 Ha OCHOBAHUM HMMEIOIIUXCS
naHHbIX. KOHCTpyupoBaHue 1 MOJEIUPOBAHUE.
DJIEKTPOMATHUTHBIE SIBJICHUS.
MarauTHoe moJie B BemecTBe. MarHuTHas aHoManus. MarHuTHele Oypu.
PasnoBuHOCTH AIEKTPOUZMEPUTEIBHBIX pruOOpOB. PaznoBugHOCTH
BJIEKTPOJBUTATEIICH.

Hemoncmpayuu (¢ WcmoJib3oBaHueM odopyaoBanuss «Touka pocray):
1. HarnsgHoCTh mOBEIEHUST BEMIECTB B MAarHUTHOM noJie. 2. [Ipe3enranun o
MarHUTHOM Toie 3eMJIi M O MarHuTHeIX Oypsx. 3. JlemoHcTpanus
Pa3HOBUIHOCTEH  AJIEKTPOU3MEPUTENBHBIX  mpubopoB. 4.  HarnsaHocTb
PAa3HOBUIHOCTEN DIIEKTPOABUTATEIIEM.
Jlabopamopnuvie pabomul: 1. UccnenoBanue pa3indHbIX 3JIEKTPOU3IMEPUTEIbHBIX
npuOOpOB.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesAMENbHOCIL:
VYrpaBisioT cBoel IMO3HABATENIbHOM U Y4e€OHOW NEATEeIhHOCTBIO IMOCPEICTBOM
IIOCTAHOBKM 1I€JIEH, IUJJTAHUPOBAHUSI, KOHTPOJIS, KOPPEKIMU CBOUX JIECUCTBUU H
OLICHKM YCIENTHOCTH YycBoeHHs. CpaBHHMBAIOT CHOCOO0 W pe3yJbTaT CBOUX
JENUCTBUN € 00pa3IioM - JTUCTOM COMpPOBOXIeHUsA. OOHAPYKUBAIOT OTKJIOHEHUS.
OOMyMBIBAIOT MPUIMHBI OTKIOHEHHH. OCYIIECTBISIOT CAMOKOHTPOIb U
B3aHUMOKOHTPOJIb.
Onruyeckue siBJICHUA.
HcTouHuku cBeTa: TEIUIOBBIE, JIIOMUHECIIEHTHBIE, HICKYCCTBEHHBIE. M3roTOBIEHNE
KamMepel - OOCKypa U WHCCJeJOBaHUE H300pakeHUs C TMOMOIIbI MOJCIIH.
MHorokpaTHoe H300paKeHHE TMpeaMeTa B HECKOJbKUX IUIOCKMX 3epKaiax.
N3roroBUTh MEPUCKOI U C €r0 MOMOIIBIO TTpoBecTU HabmoaeHus. [IpakTudyeckoe
HCIIOJIb30BaHUE BOTHYTBIX 3€pKajl. 3pUTEIbHbIC WIUTIO3UHU, TOPOKIAEMbIC
npenoMIIeHuEM cBeTa. Mupaxku. Pa3BuTre BOJOKOHHON onTuku. Mcnonb3oBaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ucnosib3oBanuem ooopynoanus «Touka poctay)
1. PaznuuHble uCTOYHUKH cBeTa. 2. M300pakeHue npeamMera B HECKOIbKHUX
IJIOCKUX 3epkaniax. 3. M300paxkeHue B BOTHYThIX 3epkanax. 4. Mcnonb3oBaHue
BOJIOKOHHOW ONTHUKH. 5. YCTpOWCTBO (OTOAMmapaToB, KHHOIPOCKTOPOB,
KQJIEUTOCKOIIOB.
Jlabopamopnvie pabomul: 1. N3roToBlIeHHE KaMephbl - 00CKypa M HCCIIeI0BaHUE
n3o0paxeHuss ¢ momoliblo Mozaenu. 2. [lpakTudyeckoe NPUMEHEHHE IIOCKHUX
3epkai. 3. IIpakThyeckoe MCHOJIb30BAHME BOTHYTHIX 3epkain. 4. M3rortoBieHue
MEePUCKONa M HAOTIOICHUS C TIOMOIIIBIO MOJICTIH.
Xapaxmepucmuka 0CHOBHbIX U008 OesAMENbHOCMIU
VYrpaBisiOT CBOEM MO3HABATEIHLHOM M Y4eOHOM JEATEeNbHOCTBhIO IMOCPEICTBOM
MMOCTAHOBKMU 1€JIE€H, TJIAHUPOBAHUS, KOHTPOJS, KOPPEKIMU CBOUX JICWUCTBHN M
OLICHKHM YCHEIIHOCTH YCBOEHHUA. Bhiaenstor u ¢GopMyIUpyrOT MO3HABATEIBHYIO
1eJb. BBIACHSIIOT KOJWYECTBEHHBIE XapaKTEPUCTHUKU OOBEKTOB, 3aJlaHHbBIC
cioBaMu. [I[pyHUMAIOT MO3HABATENBHYIO LIETb U COXPAHSIOT €€ MPU BBINOJIHEHUH
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y4eOHBIX JercTBU. OCO3HAIOT CBOU JIeUCTBUS. MIMEIOT HaBBIKM KOHCTPYKTHUBHOIO
OOLIEHUS B MaJIBIX TPyIIax.

YesoBek 1 npupoaa

ABTOMaTMKa B Halledl u3HU. IIpuMepbl HCHOJB30BaHUS ABTOMATUYECKHUX
YCTPONCTB B HayKe, Ha Tpou3BojacTBe W B ObiTy. CpeacrtBa cBsizu. Pamuo u
TEJICBUJCHUE. AJIbTEPHATUBHBIE WCTOYHMKH DSHEPruu. BUAbl 3IE€KTPOCTAHLIMUM.
Heo0XxoIuMocTh 3KOHOMUM MPUPOJHBIX PECYPCOB U HCHOJb30BAHUS, HOBBIX
AKOJIOTHUYHBIX U 0€30MacHbIX TexHoJoruil. Hayka u 6e30macHOCTS JTH0JIEH.
Jemoncmpayuu: 1. GoTomMaTepuanbl U CIal]Ibl IO TEME.

Jlabopamopnvie pabomsei: 1.M3ydyeHue IeUCTBUN CPEICTB CBSA3U, pPaguo U
TEJICBUICHUSI.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesAMENbHOCIL:

CamocTtosTenbHOo  (GOpMYJUPYIOT TO3HABaTENbHYIO 3aj1ady. YMewT (Wiu
pPa3BUBAIOT) CIOCOOHOCTh C TMOMOIIBIO BOMPOCOB JOOBIBATH HEJOCTAIONIYIO
nHpopMarIuro.

9 kiacce

Kunemaruka
CnocoObl  omucaHusi ~ MexaHuueckoro  ABwkenus.  Cucrema — oTcuera.
[IpsmonuueliHoe nBWkeHHE. [IpsAMOIIMHENHOE pAaBHOMEPHOE JBHKEHHE IO
mIockocTu. llepemenieHne W CKOPOCTh TP PABHOMEPHOM MPSMOJUHEHHOM
JBIDKCHUU MO TJIOCKOCTH. OTHOCUTENBHOCTh ABMXKEHUs. ClIOKEHUE IBUKCHUI.
[IpuHIMIT HE3aBUCUMOCTH JBWKEHUH. KpuBoiMHENHHOE JBWXEHHE. [[BUxKEHHE
Tena, OpOIIEHHOTO TOJ YIJIOM K TOpPU30HTY. PaBHOMepHOE MABMXKEHUE TIO
OKPY>KHOCTH. YTJ0Bas ckopocts. [leproa n yactora BpanieHusa. CKOpoCcTh
U YCKOPEHUE MPU PABHOMEPHOM JIBUOKEHUU 110 OKPY>KHOCTH.

JlabopamopHvie pabomui(c ucnojb30BaHueM oOopyaoBanusi «Touka
pocTay):

N3yuenue nBmKeHUST CBOOOHO MMaIal0IIETo Tea.
N3yueHne NBUKEHUS 110 OKPYKHOCTH.
IIpumepHvle memvl NPOEKMHUBIX U UCCTEO08AMENLCKUX PAOOM.!
OmnpeneneHne CKOPOCTH  PaBHOMEPHOTO  JIBMKEHUS IIPU  HMCMOJIb30BAHUHU
TpeHaxkepa «0eroBasi TOPOXKKay.
Hctopuueckass peKOHCTPYKIHUSI ONBITOB ['amuiiess Mo ONpEeNesICHUI0 YCKOPEHUS
cBOOOIHOTO Ma/ICHHUs TEJl.
[TpuHIMIIBI paOOTHI IPUOOPOB JJIs1 UBMEPEHUSI CKOPOCTEU U YCKOPEHHUIA.
[IpumeneHue cBOOOAHOTO MAJCHUS JIJIsl U3MEPEHUS PEaKIMU YEIOBEKA.
Pacuer TpaekTopun IBUKEHUS IEPCOHAXKEN paccka3oB P.Pacm.
Xapakxmepucmuka 0CHO8HbIX U008 OesimelbHOCMU. YTEeHHE U 00CYKACHHE TEKCTa
cTaTell MHTEPHET-CalTOB, 0OCYXKJICHHE JOKJIAJ0B U MPE3EHTAIlUi, COCTaBICHUE U
penieHue 3aaa4, 00cykaeHue cnocodos pemrenus (moaroroska k OI'D o dusuke).
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JAunamMuka

Nuepunanbabie cuctembl orcuera. Cuna. 3akonsl HeroToHa. [[BHKeHHME Tena mon
JNEUCTBUEM HECKOJIBKMX CHII. JIBUJKEHHE CHCTEMBbI CBSI3aHHBIX Tei. /[nHamuka
PaBHOMEPHOrO JBUKEHUSI MaTEpPUaIbHON TOUKM MO OKpy»HOcTU. Kiaccel cui.
3aKOH BCEMUPHOTO TAroTeHUd. [[Br>keHue mianeT. ICKyCCTBEHHbIE CITYTHHUKHU.
Conneunas cucrema. Mcropust pazsutus npeacrapieHuil o Beenennoii. CtpoeHue
v 3BoJIrOLHS BeenenHou.

Jlabopamopnvie pabomui(c ucnoJb30BaHueM oOopyaoBanusi «Touka
pocTay):

N3mepeHnue macchl Tena ¢ UCIOJIb30BAHUEM BEKTOPHOI'O PA3JIOKEHUS CUJIBIL.
N3ydeHne KUHEMATUKUA U JTUHAMHUKHA PAaBHOYCKOPEHHOTO JBUXEHUS (Ha MpUMeEpe
MaiuHbl ATBy1a). U 3yueHne TpeHus: CKOJIbKEHHUS.

IIpumepnvle memobl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

Hcropuyeckass peKOHCTpYKIMsl onbITOB KyloHa m AMOHTOHA IO ONPEAEICHUIO
BEJINYMHBI CUJIbI TPEHUS CKOJIbKEHHUS. [lepBble MICKYCCTBEHHBIE CITyTHUKHU 3€MIIH.
Kak oTnnuaroTcss MexaHWYecKHe IMpoUecchl Ha 3eMJI€ OT MEXaHUYECKHX
nporieccoB B kocmoce? Tena ConHeuHoit cucteMbl. OTKPBITHSI HA KOHYUKE MEpa.
Xapaxmepucmuka 0CHOBHBIX U008 OesiImebHOCMU: YTEHNUE U 00CYKICHHUE TeKCTa
CTaTel MHTEPHET-CaTOB, 0OCYX IACHUE JAOKIIAIOB U MPE3CHTAINA, COCTABIICHUE U
pelieHue 3a7a4, 00CyKaeHHe croco6oB pemienus (moaroroska k OI'D no ¢usuke).
NMmnyJbce. 3aKoH cOXpaHeHUs UMITYJIbCa

Nmnynec. M3MeHeHne uMmysibca maTepuanbHOM TOukd. Cucrema Ten. 3akoH
COXpaHEHUS UMITYJIbCA.

lIpumepHvle memuvl NPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.!

PeaktuBHOe nBuxkenue B npupope. PaccmemoBanme JTII ¢ momomipro 3akoHa
COXpaHEHHS UMITYJIbCA.

Xapakmepucmuka 0CHO8HbIX U008 OesImelbHOCMU. YTeHHE U 00CYKICHHE TEKCTa
CTaTel MHTEPHET-CaTOB, 0OCYk ICHHUE JOKIIA0B U MPE3CHTAlIUN, COCTABICHUE U
penieHue 3aaa4, o0cyxaeHue cnocoboB pemieHus (moaroroBka k OI'D no pusuke).
Craruka

PaBHoBecue Tema. MOMEHT CWJIbL. Y CJIOBHSI paBHOBECHSI TBEpAOTO Tea. [IpocTeie
MEXaHU3MBI.

Jlabopamopnvie pabomui(c uUcCHOJAb30BaHHeM oOopynoBanusi «Touka
pocTay).

OrnpeneneHue NeHTPOB MacC Pa3IMYHBIX TeJ (TpU crmocoba).

IlpumepHvle memvl NPOEKMHUBIX U UCCIEO008AMENLCKUX PAOOM.!

[IpuMeHeHue TMPOCTBIX MEXAaHM3MOB B CTPOUTENIBCTBE: OT 3EMJISTHKH JI0
HebOockpeOa. MccnenoBanrie KOHCTPYKIMK BEJIOCUTIEA.

Xapaxmepucmuka 0CHO8HBIX U008 0esIMeNbHOCMU. YTEHHE U 00CYKACHUE TEKCTa
cTaTell UHTEPHET-CAalTOB, OOCYKJIEHHE JOKIaJ0B U MPE3eHTAIMi, COCTaBICHUE U
pelieHue 3aaa4, 00cyxaeHue cnocodoB pemrenus (moarotorka k OI'D no dusuke).
Mexannveckue KoJ1e0aHUsI U BOJHBI
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Mexanuueckue koseOanus. IlpeoOpa3oBaHue »dHEPruu NPU  MEXAHUYECKHUX
KojeOanusx. MaTeMaTuyeckuidi W TPYKUHHBIA ~ MasTHUKH. CBOOOIHBIE,
3aTyxalolue W BbIHYXKJEHHbIE KojeOanus. Pe3onanc. MexaHW4ecKkue BOJIHBI.
JInuHa U CKOPOCTh BOJIHBI. 3BYK.
JlabopamopHvie pabomui(c ucnojb30BaHueM oOopyaoBanusi «Touka
pocTay).
N3yuenue xonebaHnii HUTSHOTO MasITHHUKA.
IIpumepHvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.!
CtpyHHBIE My3bIKaJIbHbIe UHCTPYMEHTHI. KosiebatenbHble CUCTEMBI B MIPUPOJIE U
TEXHUKE.
Xapaxmepucmuxka 0CHO8HBIX U008 OeslmelbHOCMU. YTEHHE U 00CYKICHUE TEKCTa
cTaTell MHTEPHET-CalTOB, 0OCYKJIEHHE JOKIQJ0B U MPEe3eHTAIMi, COCTaBICHUE U
penieHue 3aaa4, 00cyxaeHue cnocodoB pemienus (moaroroska k OI'D o dusuke).
DJIEKTPOMATHUTHBIE KOJIEOAHNS M BOJHBI
[Tepemennsbiii snexkTpuueckuii Tok. KomnebartenbHbI KOHTYp. BBIHYXJICHHBIE U
cBoOogHbIe DM KoJieOannsa. DM BOJIHBI M UX CBOMCTBA.
IlpumepHovle memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.!
[TpuHIUIIBI PaguOCBI3U U TeleBuieHUs. BiausHnue DM u3aydYeHUNM Ha KUBBIC
opraHu3Mbl. MI3roToBiaeHne yCTaHOBKH ISl IGMOHCTpalMy onbIToB 1o OMMU.
OnextpomaruutHoe u3nydeHne CBY-neun. HMcrtopuyeckas peKOHCTPYKIUS
ONBITOB AMIepa.
Xapaxmepucmuka 0CHO8HBIX U008 0esIMeNbHOCMU. YTEHHE U 00CYKICHUE TEKCTa
cTaTell MHTEPHET-CAalTOB, 0OCYKJIEHHE JOKIAJ0B U MPE3eHTAIMi, COCTaBICHUE U
pelieHue 3aaa4, o0cyxaeHue cnocoooB penieHus (moaroroska k OI'D no pusuke).
Onrtuka
Hcrounuku cBeta. [lelicTBUsA cBeTa. 3aKOH NPSIMOJIMHEWHOIO PacIpOCTPAHEHUS
cBeTa. 3aKoH oTpakeHus cBeTa. [locTpoeHne n3o0pakeHui B INIIOCKOM 3€pKaie.
3aKOH MPEIOMJIEHUS CBETA Ha IJIOCKOW TPaHULE ABYX OJHOPOJHBIX MPO3PAYHBIX
cpen. Ilpenomiienue cBeta B mpusMe. Jlucnepcusi cBeta. SIBJIEHHE IOJIHOTO
BHYTpeHHETO oTpakeHus. JIuu3wl. Tonkwe muu3bl. [locTpoeHune u300pa’keHUI,
CO3/7aBa€MbIX TOHKUMH JIWH3aMu. [ a3 u 3penue. OnTudeckue mprudophl.
Jlabopamophnvie pabomui(c ucnojib3oBaHueM oOopyaoBanusi «Touka
pocTay):
DKCIepuMeHTalIbHAs TPOBEPKA 3aKOHA OTPAXKEHUSI CBETA.
N3mepenue rnokasaress npeioMIICHUS BOJBI.
N3mepenne pokyCcHOTO paccTOSTHUS COOMPAIOIIEH JIMH3HI.
IIpumepHvie memvl NPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:
Uctopus uccieoBaHusi CBETOBBIX SIBJICHUM.
Uctopuueckas pekoHCTpyKIMs Tesneckona [anuest.
HM3rorosnenue KajenIoCcKoIIa.
Xapakmepucmuxka 0CHO8HBIX U008 OeslmelbHOCHU. YTEHHE U 00CYyKICHHE TEKCTa
cTaTell MHTEPHET-CalTOB, 0OCYK/ICHHE JOKIQJ0B U MPE3eHTAIMN, COCTaBICHUE U
perieHue 3aaa4, 00cykaeHue cnoco6oB pemrenus (moarotorka k OI'D no dusuke).
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Pdu3nKa aToMa M aTOMHOI0 A/Apa

Crpoenue aroma. llormomieHue u ucCnyckaHue cBera aromaMu. Onruueckue
cnektpsl. OnbiThl Pezepdopna. [lnanerapuas monens atoma. CTpoeHHEe aTOMHOTO
anpa. 3apsJoBO€ W MAaccoBOE€ yucia. SnepHble CHIbl. DHEPIHsi CBSI3M aTOMHBIX
anep. 3aKOoH paJMOaKTHUBHOTO pacmana. Ajibpa- u Oera-pacnazgsl. [IpaBuia
cMelieHus. Anepueie peakuuu. JleneHne u cCUHTE3 snep. SnaepHas sHepreTuka.
HUctounuku sHeprun ConHua u 3Be3d. Perucrpanus siIEpHBIX HU3IIYUYEHUH.
BrnusitHue paanoakTUBHBIX H3JIYYEHHM Ha JKUBbIE OpraHu3Mbl. Jlo3umerpusi.
DKOJIOTHYECKHE MPOOJIEMBI AEPHON SHEPTETUKH.

IIpumepHvle memovl NPOEKMHUBIX U UCCTE008AMENLCKUX PAOOM.!

Hcropus nzydenus aroma.

N3mepenue KII]] conneunoii 6atapen.

HeBuiuMble n3mydeHus B CIIEKTPE HATPETHIX Tell.

Xapakxmepucmuka 0CHOBHbIX U008 OesmelbHOCMU. YTEHUE U 00CYKICHHE TeKCTa
cTaTell UHTEPHET-CAUTOB, 00CYXKIEHUE JOKIA/IOB U MPE3CHTAINI, COCTaBIICHUE U
penieHue 3aaa4, 0ocyxaeHue cnocoooB pemieHus (moaroroska Kk OI'D o gusuke).
@opmbI Opranu3anuu 00pa3oBaTeJbHOIO Mpouecca:

- TpynInoBasd;

- UHAUBU]lyabHAas;

- (poHTaANBHAS.

Beayumue TexHoJiorum:

Hcnonb3yroTess 3JIEMEHThl CIEAYIOIUX TEXHOJOTUM: MPOEKTHas, MPOOJIEMHOIO
oOydeHus, WH(OOPMAIMOHHO-KOMMYHHUKAI[MOHHAS,, KPUTUYECKOTO MBIIIJICHUS,
poOJIEMHOr0 IUaora, UTPOBasl.

OcHoOBHBIE MeTO/IbI PA0OTHI HA yPOKe:

Benymumu Meromamu  oOydeHHs] SIBIISIIOTCS: YaCTUYHO-TIOMCKOBOHM, METOJ
MaTeMaTU4eCKOr0 MOJICIIMPOBAHUS, AKCUOMATHYECKU METO/I.

DopMbI KOHTPOJIA:

Tak KaKk 3TOT Kypc SIBJISIETCS JOTIOTHUTEIBHBIM, TO OTMETKA B 0aiaX He CTAaBUTCH.
VYyammiicss yuyuTcs OIEHWBATh ceOs W JAPYTUX caM, YTO TO3BOJISAET Pa3BUBAThH
YMEHHsI CaMOaHaliu3a U CIHOCOOCTBYET pAa3BUTHIO CaMOCTOSTEIbHOCTH, Kak
CBOMCTBY JMYHOCTH Yy4yanierocsi. BbIsiBI€HHE MNPOMEKYTOUHBIX M KOHEUHBIX
pPE3yJABTATOB  YYAIIUXCA MIPOMCXOAUT YEpe3 NPAKTUYECKYI JACATEIbHOCTD;
3a4eTHbIE paObOTHI:

* TemMaTH4ecKkas MoA0OpKa 3aJad  pa3jIM4HOrO0 YpPOBHSA  CIIOKHOCTH C
MPEICTAaBIICHUEM PA3HBIX METOJOB PEIICHUS B BUJE TEKCTOBOIO JOKYMEHTA,
npe3eHTaAnMu, G3II-aHMMaluK, BUAEOPOJINKA WU web - cTpaHubl (caiiTa)

* BBICTABKa IIPOEKTOB, MPE3CHTALINI;

* IEMOHCTpALIMS SKCIEPUMEHTA, KAUECTBEHHOW 3a/1aul C KAYECTBEHHBIM (YCTHBIM
WIN B BHUJIE€ NMPUJIOKEHHSI, B TOM 4YHCIIe, IPE3CHTAlME) OMMCaHueM Mpolecca Ha
3aHIATHH, (PecThBae SKCIEPUMEHTOB; (PU3UMUECKHUE OJTUMITUAIBL.
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KasennapHo-remMaTu4eckoe NJIAaHUPOBaHUe 7 KJIacce

Ne [Hara Tema ypoka Hcnouab3oBanue puMeda
/T | IPOBENICHUS 000opy/noBaHusl LIEHTPA [HUE
Ilnan | dakr €CTeCTBEHHOHAYYHOMI
U TEXHOJIOTHYeCKOH
HaNpPaBJIEeHHOCTEHl

«Touka pocra»

1. Beegenne (14)

BBognoe 3anstue. llenm wu 3amaum | KomnbrotepHoe

1 Kypca. TexHuka 6€30macHOCTH. o0opyoBaHue
2. PoJsib 3kciepuMeHTa B KU3HHU YejioBeka (34)
Cucrema eIMHUIL, TIOHSTUE O Kommnberoreproe
2 MPSIMBIX U KOCBEHHBIX U3MEPEHUSX o0opynoBaHue
DU3NYECKHUI SKCTIEPUMEHT. O6opynoBanue IS
Bunsr pusmdeckoro skcrnepruMenTa. JEMOHCTpALIUN

[Torpeurnocts u3mepenus. Bubt
MOTrpeIIHOCTe N n3MepeHus. Pacuér

3 MOTPEIHOCTH U3MEPEHUSL.
JlaGoparopHas paboTa Ob6opynoBanue as
«M13mepenne odbema TBEpAOro 1a00paTOpHBIX paboT U
4 tenay. [IpaBuna oopmneHus VUCHHYECKHX OIBITOB

nabopaTopHON pabOTHI.

3. Mexanuka (84)

5 PaBHOMEpHOE 1 HEpaBHOMEPHOE O0opynoBanue st
JIBIDKCHUSI. nabopaTopHBIX PaboT U

6 ['paduueckoe npeacTaBicHue YYEHHYECKHX  OIBITOB
ABVWIKCHHA. (Ha 0a3e KOMILIEKTOB
Pemmenue rpa(pnqecm/nv( 3amad, s OTD)

7 pacder MyTH U CpeIHEH CKOPOCTH
HEPABHOMEPHOTO JABM)KCHUSI.

8 [ToHsITHE MHEPIIMHA U UHEPTHOCTH.
[{enTpobexHas cuia..

9 Cuna ynpyrocTtu, cujia TpeHHUs O6opynoBanue st

71ab0paTOpHBIX paboT U

JlaboparopHas paboTa
«HMccrnenoBanne 3aBUCUMOCTH
CHJIBI YIIPYTOCTH, BOSHUKAIOIICH B

YUCHUYCCKUX OIIBITOB
(Ha 0a3ze KOMIUIEKTOB

10 IPY)KKMHE, OT CTENEHN AehOopManin ana OI'9)
TPY>KUHBD.
JlaGopaTtopHnast pabota

11 «Ormpenenenue korppuireHTa

TpeHUsI Ha TPUOOMETpEY.

12
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JlaGopaTopnas pabota
«HccnenoBanne 3aBUCUMOCTH

O6opynoBanue st
1ab0paTOPHBIX paboT U

12 CHUJIBI TPEHUS OT CHJIbI YYEHUYECKUX OTBITOB

HOPMAJIBHOTO JIABJICHUSD.
4. I'mapocraTtuka (124)
13 [TnotHoCTh. 3amaua naps ['epona O6opynoBaHue ajs
JIEMOHCTpaLui

Penrenue 3amad moBLIIEHHOMN

14 CJIOKHOCTH Ha pacyeT IUIOTHOCTH
BELIECTBA.

15 Pemenue 3ama4 MOBBITIICHHOM O6opynoBaHue Iy
CJIIOKHOCTHU ACMOHCTpalun

16 JlaBneHue KUAKOCTH U raza. 3aKoH
[Tackans

17 Coolmiarommecst COCY/Ibl.

18 JlaGopaTopHnast pabota O6opynoBanHue st
«M3rorosienue moenu GpoHTaH) mabopaTopHBIX paboT U

19 JlaGopaTopHas pa6oTa [VUEHUYECKUX  OIBITOB
«M3roroBsenue Mojeau HOHTaHAY (Ha 0ase KOMILICKTOB
3akon Ilackans. JlapneHue B st O
KUJKOCTSX M rasax.

20 ['unpaBiuyeckue MalivHBbI.
Coolmiarommecs COCy/Ibl.

21 Britankusaromas cuia. 3aKoH O6opynoBanue aJis
Apxumerna. JIEMOHCTpALM
JlaGoparopHas paboTa Ob6opynoBanue as

P «BpIsicHEHUE YCIIOBUS TIJTABAHUS 1ab0paTOPHBIX paboT U
TEI. YYEHUYECKUX OTBITOB

23 brok 3amau Ha 3akon [lackans, ObopynoBanue AJis
3aKOH Apxumena. JI€MOHCTpAaLUn

24 biox 3agau na 3axon Ilackans,
3aK0H Apxumena.

5. Cratuka (104)
25 bnok. Peruar. O6opymoBaHue st
JIEMOHCTpALIHA

26 PaBHoBecue T1Bepabix Ten. MomeHT
cuibl. I TpaBriio MOMEHTOB.

27 Lentp TSKECTH. Uccnenosaune | O6opynoBanue amis
pa3IMYHBIX MEXaHUYECKUX CUCTEM JI€MOHCTpAIHi

28 KomOuHupoBanHsbie 3a1auu,
MCIIOJIB3YS YCIIOBHSI pAaBHOBECHSI.

29 Kom0OunnpoBaHHbIe 3a1a4H,
MCIIOJIB3YSl YCTIOBHSI pABHOBECHS
JlaGopaTtopHnast pabota O6opynoBanue ajst
«M3roroBnenue padoTaroren 1ab0paToOpHBIX paboT U

30 cucteMbl 6J10k0B». OdopmiteHne YYEHUYECKUX  OIBITOB
paboThL. (Ha 0aze KOMILIEKTOB
Pa6ota Hax mpoexToM «biioku». s OI'D
JlaGopaTtopHnast pabota

31 «M3roroBieHue padoTaroen
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CUCTEMBI OJIOKOBY.
JlaGopaTtopHnast pabota O6opynoBanue ISt
«M3rorosnenue padoTaroen 71ab0paToOpHBIX paboT U
32 CUCTEMBI OJIOKOBY. YUYEHUYECKUX ONBITOB
Odopmiienune paboThI. KommerotepHoe
33 obopyoBaHue
34 3aimmTa NpoeKToB.
KaneHnapHO-TeMaaneckoe IVIAHUPOBAHUE 8 kiacc
No Hara Tema ypoka Hcnoan3oBanue pruMe
n/m | IpOBEICHUS 000py10BaHMS LIEHTPA | YaHUE
IInan | ®akr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HAINPaBJIEHHOCTEHl
«Touka pocra»
1. Beenenue (14)
BBonnoe 3anarue. Llenu u 3amaum | KomnerotepHoe
1 Kypca. TexHnka 6€30MacHOCTH. o0opy10BaHuE
2. TensioBble siBjaeHust (12 4)
PasnooOpa3ue TeruioBbix siBaeHUH. | KomnbroTepHoe
2 TenoBoe pacuupeHue Tell. o0opy10BaHue
JlaGopaTtopHnast pabota O6opynoBanue st
«VI3MeHeHus ITUHBI Tela U 1ab0opaTopHBIX paboT U
3 HarpeBaHUU M OXJIAXKJICHUM. VICHHYECKUX OIBITOB
Tennonepenaua HaGmonenue Ob6opynoBanue s
TEIUIONPOBOAHOCTH BOJIBI U JIEMOHCTpAaIHii
4 BO3yXa.
JlaGopaTopHnas pabota O6opynoBanue st
«M3mepenune yaenpbHON 1a00paToOpHBIX padboT U
TEIUIOEMKOCTH Pa3IUYHbIX YUYEHUYECKUX  OIBITOB
5 BEILECTBY. (Ha 0a3e KOMILIEKTOB
[InaBneHue u oTBEpECBaHUE. mst OI'D
JlabopaTtopHnas pabota «OTiaMBKa
6 napaHOBOTO COJIIATUKA»
JlaGopaTtopHnast pabota O6opynoBaHue IS
«Habmronenue 3a miaBieHUEM n1abopaTopHBIX paboT U
7 JIbAA» YYCHUYICCKUX OIBITOB
Permenne onuMnuagHbIX 3a1a4 O6opynoBaHue st
8 Ha ypaBHEHHE TEIUIOBOTO OaiaHca JIeMOHCTpAIHN
Pemmenne onuMnuagHbIX 3a1a4 ObopynoBaHue st
9 HA pacyET TEIUIOBBIX MTPOIIECCOB JIEMOHCTpAII
10 JlaGopatopus kpuctamiorpaduu.
Hcnapenune u koHaEHCAIHS. O6opynoBanue ajst
11 JIEMOHCTpaIun
CoctaB atmMocdepsl, O6opynoBaHue st
HaOIIOICHUE nepexona ,Z[GMOHCTpaI_II/Iﬁ
HEHACHIIIICHHBIX ITapPOB B
12 HACKIIICHHEIE.
Brnaxxnocts BO3ayxa Ha pasHbix | O6opynoBanue s
13 KOHTHHEHTAX JIEMOHCTpAIUN
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3. DuekTpUYecKkue siBjaeHus (84)

Mukpomup. Moaenu atoma,

O6opynoBanue ISt

14 CYHIIECTBOBAaBIIKE /10 Havana XIX JIEMOHCTpAIUH
Hcropust OTKpBITHS U ACUCTBUSA KommnsrorepHoe

15 raJlbBAaHMYECKOI'0 dJIEMEHTa 060pyI0BaHHE
Ucropust cozmanus 35ekTpodopHOi

16 MallIWHbI
OmneiTel Bosbra. Dnekrpuyeckuii KommnsrorepHoe

17 TOK B DJIEKTPOJIUTAX. o0opyioBaHue
Penrenue omuMnuaaHeIX 3a1a4d Ha O6GopynoBaHue st

18 3aKOHBI IIOCTOSSHHOI'O TOKA JIEMOHCTpALIMMA
HabGmronenue 3aBUCHMOCTH OGopynoBaHue st
COIIPOTUBJICHHUA ITPOBOJHUKA OT ):[eMOHCTpaLII/Iﬁ

19 TeMIEpaTyphl.
JlaGopaTtopnast pabota O6opynoBanue st
«Omnpenenenrne CTOMMOCTH 1ab0opaTopHBIX paboT U
M3pPACXO0JIOBAHHOW AJIEKTPOIHEPTHH | YUEHUYECKUX  OIBITOB
MO0 MOIIHOCTH MOTPEOUTEINS U TIO (Ha 0a3e KOMIUICKTOB

20 CYETUHKY» st OI'D
Pemenne onuMnmaaHeIX 3a0a4 O6opynoBanue ISt

21 Ha TEIUTOBOE JICHCTBHIE TOKA JIeMOHCTpAIIHit

4. DjeKTpoMarHuTHbIe siBJeHus (34)

:‘)J'IGKTPOMaFHI/ITHLIC SBJICHHA.

OOGopynoBaHue st

22 DIeKTpOU3MEPHUTEIbHBIC MPHOOPHL. | AEMOHCTPALUH
MarnutHas anoManusi. Marautaele | OGopynoBaHue s

23 Oypu JIEMOHCTpALNI
PasznoBunHoOCTH

24 3JIEKTPOJIBUTATENIEH.

5. Ontuyeckne sBjeHus (74)

25

Hcrounuku cBeTa: TCIIJIOBBIC,

O6opynoBanue aJis

JIIOMUHECIICHTHBIE JIEMOHCTpAINI
DKcrepuMeHT HaOII0ICHHE.
MHorokpatHoe n300pakeHue
IpeaMeTa B HECKOJIbKUX TIOCKUX
26 3epKajax.
N3roToBUTH NEPUCKOII U C €T0 O6opynoBaHue st
27 TIOMOIIBIO MPOBECTH HAOIOICHHUS JIEMOHCTpAIHiA
[TpakTHyeckoe UCTIOIb30BaHUE O6opynoBanue st
28 BOTHYTBIX 3€pKaJ JIEMOHCTPALIMMA
3pUTeNbHbIE WILTIO3UH, O6opynoBanue st
MIOPO’KJaEMbI€ ITPETOMIIEHUEM JIEMOHCTpAITHIt
29 cBeta. Mupaxu.
30 Pa3BuTne BOJIOKOHHOW ONTHUKU
Hcnonp30BaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesroBek u npupoaa (44)
32 ABTOMAaTHKa B HAIIEH )KU3HH . KomnerorepHoe
33 Panuo u reneBunenne obopyoBaHue
34 AJNbTepHATUBHBIE HICTOUHUKU
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sHepruu. Buibl 35eKTpocTaHui

Hayxka ceronnsa. Hayka u
35 0€e301acHOCTb JIHOIEH.

KasennapHo-reMaTu4eckoe NJIaHUPOBaHuUE 9 Kiacc

Hara Tema ypoka Hcnoan3oBanue puMe
No MPOBEJCHUS 000opy/10BaHMsI LIEHTPA | YaHUE
n/n | Iaan | ®dakr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HANPaBJEHHOCTEHl
«Touka pocra»
1. BBeaenue (14)
BBonnoe 3ansarue. Llenu u 3amaum | KommnberotepHoe
1 Kypca. TexHruka 0€30MacHOCTH. o0opyI0BaHue
2. Kunematuka (7 4)
Crioco6sbI onrcanus O6opynoBaHue st
2 MEXaHUYECKOTO JBUKEHUS JEMOHCTpALIA
[IpsamonuHeitHOE paBHOMEPHOE OOGopynoBaHue st
JIBMOKEHUE TI0 TIIIOCKOCTH? CMOTpSI I[eMOHCTpaI_II/Iﬁ
3 13 KaKoi TOYKH HaOJII01aTh
OTHOCHUTENBHOCTE ABUKCHHUS. O6opynoBaHue st
4 CroxxeHue OBIKEHUHN. JIEMOHCTpALMI
Jlabopamopmwvie pabomol. O6opynoBanue st
«M3yueHne TBUKEHUS CBOOOTHO 1a00paTopHBIX padboT U
najarolero tena», «3yuenue YUYEHUYECKUX OIBITOB
5 JIBIKEHUS T€JIa IO OKPYKHOCTHY
Kak u kyna nosnerena BUIIHEBas O6opynoBaHue st
KocTouka? Pacuer TpaexkTopun JIEMOHCTpALIHiA
JBUKEHHSI T€J U TTePCOHAKeH
6 pacckaszos P.Pacmy o MroHxayseHe
HcTopudeckasi peKOHCTPYKIIUS O6opynoBanue st
onbITOB ["ayiiiest Mo onpeaeIeHuo JIeMOHCTpALHiA
7 YCKOpPEHUS g.
OmnpeneneHne CKOpOCTH Ob6opynoBanue ais
PaBHOMCPHOI'O ABWXKCHUS IIPU ,Z[eMOHCTpaHI/Iﬁ
HCIIOJIb30BaHUU TPEHaXKepa
8 «0eroBast JOPOKKaAy.
3. Ilunamuxka (84)
Cuuta Bony, cuita yOSKICHHS WITH ObopynoBanue s
9 cuna - pusndeckas BenuyuHa? JIEMOHCTpAIIHA
Jlabopamopnas paboma: O6opynoBanue st
10 «3mepeHue Macchl Tenay 1ab0paTopHBIX paboT U
JIBmxeHue Tea o JeHCTBUEM YYCHHUECKHUX OIMBITOB
11 HECKOJIbKHX CHJI
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I[BI/I)KCHI/IG CUCTEMBI CBA3aHHBIX

O6opynoBanue aJis

12 TEJl JIEMOHCTpALMHI
Jlabopamopnvie pabomur: | O0OpymaOBaHHE IS
«V3ydeHne TpeHus CKOJIbKEHUSD) 1a00paToOpHBIX padboT U
13 YUYEHUYECKUX OMBITOB
Junamuka paBHOMEpHOTO JABIKeHUs | O0opyaoBaHUe AJist
14 110 OKPY>KHOCTHU JEMOHCTpaLUN
Uctopus pa3sutus npeacrasienuii | O6opynoBaHue s
15 o Bcenennoii. ConHeuHas cucreMa. JIEMOHCTpaIun
OTKpBITHS HA KOHYUKE TIepa. Ob6opynoBanue ISt
[lepBble UCKYCCTBEHHbBIE CIYTHUKHU JIEMOHCTpALNI
16 3emin.
4. UmnyJabc. 3aK0H cOXpaHeHHs1 MMITYJIbca (34)
17 Kak BbI IXTYy Ha30BeTe... KommerotrepHoe
18 PeakTuBHOE IBMXKEHUE B IPUPOJIE. obopynoBaHue
PaccnenoBanue /ITII ¢ nomoubro Komnsrorepnoe
19 3aKOHA COXPAaHEHHUS UMITYJIbCa o0opyioBaHuE
5. Cratuka (24)
Jlabopamopnas paboma: O6opynoBanue st
«Omnpenenenue HEHTPOB Mace 1a00paToOpHBIX padoT U
20 Pa3TUYHBIX TN (TPH cIocoOa)y YYCHHUECKHX OMBITOB
IIpumeHeHne NpocThIX MexaHu3MoB | KommberoTepHoe
B CTPOUTENILCTBE: OT 3€MJISIHKH 10 o0opypoBaHue
21 HebocKkpeba
6. Mexannveckue Kojie0aHusi 1 BOJIHBI (34)
22 Buabsr MasTHUKOB U 1X KOjeOaHUN O6opynoBanue ISt
23 Yro nepeHocHt BoaHa? JEMOHCTpaLMH
KonebaTenbHble CUCTEMBI B IPUPOJIE
24 Y TEXHHUKE
7. DJIeKTPOMATHUTHbBIE KOJIEOAHUSA U BOJHBI (24)
DKcnepuMeHTaIbHas IpoBepKa KommnbrorepHoe
25 CBOMCTB OM BOJIH. o0opyI0BaHue
UccnenoBanue snektpoMarautHoro | KommeroTepHoe
26 n3nyuenuss CBU-neun o0opypoBaHue
8. Onruka (44)
. U3roroBnenue monenu KommnbrorepHoe
27 KaseijocKomna. 060pyI0BaHKE
OKcrnepuMeHTalIbHAs ITPOBEpKa Ob6opynoBanue s
28 3aKOHA OTPAXKEHHS CBETA. JIeMOHCTpAIIHit
Jlabopamopnas paboma: ObopynoBanue is
«M3mepenune nokaszaTens 1abopaTopHBIX padboT U
29 MIPEJIOMJIICHUST BOABI» YYEHHUECKHUX OMBITOB
Kak oTnnuarorcst mokazartenu Ob6opynoBanue ISt
30 TIpeTOMJICHHS [[BETHOTO CTEKJIA JIEMOHCTpAIHit
9. du3uKa aToMa M ATOMHOIr0 ajapa (44)
[Tornomenue u uCIycKaHue cBeTa Kommneroreproe
31 atoMamu. OnTuueckue CIICKTPEI. 060pyI[0BaHI/Ie
Nsmepenne KITJ COJTHEYHOM
32

Oarapeu
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BiusiHne pagnoakTUBHBIX KomnsrorepHoe
33 H3queHHﬁ Ha JXUBBIC OPraHU3MbL 060pyI[OBaHI/Ie
CniocoOsl 3a1uThl OT
PaINOAKTUBHBIX U3TyUYeHUN
34
Jluer koppekTHpPOBKHM Ppadoyeil MPOrpaMmal
Jara Jara Conepxanue O06ocHOBaHHE PexBu3uThI [Toamuce
ypoKa | IpOBEIEHHUS | KOPPEKTUPOBKHU IIPOBEACHUS JIOKyMEHTa 3aMECTHUTENIS
o o akty (Tema ypoxka) KOPPEKTUPOBKH ( mata u Ne JUPEKTOpA
TJIaHy MIpUKa3a) no YBP
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