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I[lnanupyembie pe3yJbTAaThl OCBOCHHUS IPOTPAMMbI BHEYPOUHOI 1eATeILHOCTH
«IKCcnepuMeHTaApuil M0 PU3HUKEe»
(c ucnosb3oBanueM odopyaoBanus «Touka pocra») B 7-9 Kiaaccax.

Peaﬂmauuﬂ IMporpaMmabl CHOCO6CTBy€T JOCTHXKCHHIO CIICAYIOIHUX Pe3yJabTaToOB.

JInyHOCTHBIE:

B cdepe IMYHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX AEHCTBUI YUAIIUXCS:

* y4eOHO-TIO3HABATENbHBIN HHTEPEC K HOBOMY YUYEOHOMY MaTepuaily U croco0aM pelieHus
HOBOH 3aJa4u;

* OpUEHTAIMs Ha MOHMMAaHHUE MTPUYHMH yCIieXa BO BHEYUEOHON AESITENIbHOCTH, B TOM YHUCIIE
Ha CaMOAHAJIM3 W CAMOKOHTPOJb pE3yjibTaTa, Ha AaHAJIU3 COOTBETCTBUS PE3YJbTAaTOB
TpeOOBaHUIM KOHKPETHOM 3a7a4H;

* CHOCOOHOCTP K CaMOOLIEHKE Ha OCHOBE KpPHUTEPHEB YCHEIIHOCTH BHEYYEOHOMH
NEeATENBHOCTH;

Obyuarowuiics nOay4um 603MONCHOCHb OJisL POPMUPOBAHUSL:

* BHYTPECHHEN INO3WLMHU IIKOJbHHUKA HAa YPOBHE ITOJIOKUTEJIBHOIO OTHOLIEHUS K WIKOJIE,
NOHUMaHUsl HEOOXOJUMOCTU y4Y€HHUsS, BBIPQXKEHHOTO B IpeodsagaHuu  y4eOHO-
[I03HABATEJIbHBIX MOTUBOB;

* BBIPAKEHHOM yCTOWYMBON yueOHO-1103HAaBATEIbHON MOTHUBALIUN YUEHUS;

* YCTOMYMBOr0 y4eOHO-TIO3HABATEILHOTO MHTEPECAa K HOBBIM OOIIMM CIOCOOaM pEeIeHUs
3a1a4.

MeranpeamerHble:

B cdepe peryaATHBHBIX YHUBEPCAIBHBIX YUEOHBIX IEUCTBUM yUaIIUXCA:

* IJIJAHUPOBATh CBOM JECHCTBHUS B COOTBETCTBHM C MOCTABJICHHOW 3a/1a4€il U YCIOBUSIMU €€
pean3anuu, B TOM YHUCJIE BO BHYTPEHHEM IUIAHE;

* YYUTHIBATh YCTAHOBJICHHBIC NMPABUJIA B TUIAHUPOBAHUM U KOHTPOJIE CIIOCO0A PEIICHNUS;

* OCYIIECTBIIATh UTOTOBBIM U MOILIATOBBIN KOHTPOJIb 0 PE3YJIbTATY;

* OICHMBAaTh MPABWIbHOCTh BBIOJHEHUS JCHCTBUS Ha YpPOBHE  aJICKBAaTHOM
PETPOCIIEKTHUBHOM OIEHKH COOTBETCTBHUSI PE3yJIbTATOB TPEOOBAHUSM JaHHOW 3a1adyl U
3aJ]Ja4HOM 00/1aCTH;

* aJICKBATHO BOCIIPUHUMATH IPEIJIOKEHNS U OLCHKY YUYUTEIIEH, TOBAPUILECH, POAUTEIEH U
OPYTUX JTHOJEH;

* pa3auyaTh Croco0 U pe3yabTatr JeUCTBUS.

Obyuarowuiics noayuum 603MONCHOCIb HAYYUINCSL:

* B COTPYIHUYECTBE C YUUTEJIEM CTABUTh HOBbIE YUEOHBIE 3a/1a4H;

* IPOSIBIISATD MTO3HABATENIbHYIO MHULIMATUBY B Y4€OHOM COTPYAHUYECTBE;

* CAMOCTOSITENBHO aJIEKBATHO OLICHUBATH MPABUJIBHOCTD BBINIOJIHEHUS JACHCTBUSI U BHOCHUTD
HE0OXOMMbIE KOPPEKTUBBI B MCIIOJIHEHHE KaK 1O XOJy €ro peajn3allii, Tak U B KOHIIE
JNEUCTBUSL.

B cdepe nozHaBaTebHBIX YHUBEPCATBHBIX YUYECOHBIX JEHCTBUI yUaIIUXCSL:

* OCYIIECTBIIATh IOUCK HEOOXOoAMMOW WH(OpPMAIUU IS BBHITIOJHEHUS BHEYYEOHBIX
3aJlaHUid C WCIOJIH30BAHUEM YYEOHOW IUTEPATyphl U B OTKPHITOM HH(POPMAIIMOHHOM
MPOCTPAHCTBE, DHIIMKJIONEINNA, CIPABOYHUKOB (BKIIOUAs JJIEKTPOHHBIE, IU(POBBIE),
KOHTPOJIMPYEMOM IPOCTPAHCTBE
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WNHurepHera;

* OCYIIECTBJIATH 3aMucCh ((pukcaiuio) BEIOOpOUHOM HHPOpMAIUU 00 OKPYKAKOIIEM MUPE U
0 ce0e caMoM, B TOM 4ucJIe ¢ moMolbio nHcTpyMeHToB UKT;

* CTPOUTH COOOIIIEHHUS], MPOCKTHI B YCTHON M MUCHbMEHHOU (opMme;

* POBOJIUTH CPABHEHHE U KJIACCU(PUKALIUIO 110 3aIaHHBIM KPUTEPUSIM;

* YCTAaHABIIMBATh PUYNHHO-CIICJCTBEHHBIC CBSI3H B U3y4aeMOM KpyTe sIBJICHUM;

* CTPOUTH PACCYXIEHUS B (POopMe CBSI3H MPOCTHIX CYXKJEHUU 00 00BEKTE, €ro CTPOCHHH,
CBOMCTBaX U CBs3aX;

Obyuarowuiics noayuum 603MONCHOCMb HAYUUMBCA.

* OCYILIECTBJIATH PACHIMPEHHBIH TMOUCK HWHMOPMALUKA C HCIOJb30BAHUEM PECYpPCOB
6ubnnorek u cetn UHTEpHET;

* 3alUChIBaTh, (UKCUPOBATh HHPOPMAIUIO 00 OKPYKAIOMIMX SBICHUSAX C IOMOIIBIO
nHcrpymeHnToB MKT;

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM M MUCbMEHHOM (popme;

* OCYILECTBIISATH BEIOOP Hanbosee 3pPEeKTUBHBIX CIIOCOOOB PELICHUS 33]1a4 B 3aBUCUMOCTHU
OT KOHKPETHBIX YCIIOBUH;

* CTPOUTH JIOTMUECKOE PpACCY)KIEHHUE, BKJIIOYAIOIIEE YCTAHOBJICHHE MPUYHUHHO-
CJIEJICTBEHHBIX CBSI3EH;

* MOT'YT BBIMTH HAa TEOPETUUECKHM ypOBEHb PEUICHMs 3a/1ad: pEelICHHUE IO ONpeAeIEHHOMY
IUIaHy, BJIaJICHUE OCHOBHBIMM NMPUEMaMU PELLEHUS, OCO3HAHUS JEATEIBHOCTH M0 PEILICHUIO
3a/1a4m.

B cpepe kKOMMYHUKATHBHBIX YHUBEPCATBHBIX YU€OHBIX JEUCTBUN YUAILIUXCS:

* aJeKBaTHO HCIOJh30BaTh KOMMYHUKATHUBHBIC, MPEXJE BCEro - peuYeBbIC, CPEICTBA IS
pEIIeHUsT PAa3IUYHBIX KOMMYHUKATHBHBIX 3374, CTPOUTh MOHOJOTHYECKOE COOOIIEHUE,
BJIQ/ICTh TUATOTHYECKON (HOpMOIl KOMMYHHKAIIMH, UCIIONB3Ys, B TOM YHCJIE CpPEACTBA H
unctpymenTsl UKT u AucTaHIIMOHHOTO OOIIEHNS;

* JIONyCKaTh BO3MOXHOCTb CYIIECTBOBAHUS Yy JIIOAECH Pa3IMYHBIX TOUEK 3pEHUS, B TOM
YlCJIe HE COBIMAJIAIOLINX C €r0 COOCTBEHHOW, U OPUEHTHPOBATHCS HA MO3UIIMIO ApTHEpA B
OOIIIEHUU B B3aNMOJICHCTBUN;

* YUWTBHIBaTh pa3Hble MHEHUS M CTPEMHUTbCS K KOOpPJAMHALMM pPa3IMYHBIX MO3ULUNA B
COTPYJHUYECTBE;

* popMynpoBaTh COOCTBEHHOE MHEHHE U TTO3UIIHIO;

* IOrOBapUBaThCs U MPUXOJIUTH K OOLIEMY PELIEHUIO B COBMECTHOM NIE€ATEIbHOCTH, B TOM
YHCIIe B CUTYaI[UU CTOJIKHOBEHHSI HHTEPECOB;

Obyuarowuiics noayyum 603MONCHOCHb HAYUUMBCA.

* YYUTHIBATh U KOOPAMHUPOBATH B COTPYAHMUYECTBE OTJIMYHBIC OT COOCTBEHHOU MO3UIUH
OPYTUX JTHOJEH;

* YYUTHIBATh pa3HbIE MHCHHSI U HMHTEPEChl U 00OCHOBBIBATH COOCTBEHHYIO MO3HIINIO;

* IOHUMATh OTHOCUTEIHHOCTH MHEHHI U TIOJIXOJIOB K PEIICHHUIO MPOOTIEMBI;

* apryMEHTHPOBATh CBOIO MO3UIHUI0 U KOOPJIAWHUPOBATH €€ C MO3UIUSIMHU MApTHEPOB B
COTPYJIHHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHNSI B COBMECTHOM IE€ATEIbHOCTH;

* 3a/aBaTh BOIPOCHI, HEOOXOJUMBIEC I OpraHU3alMd COOCTBEHHOW MAESITENBbHOCTH U
COTPYJHUYECTBA C TAPTHEPOM;

* OCYUIECTBJISITh B3aWMHBIM KOHTPOJIb M OKa3blBaTh B COTPYAHMYECTBE HEOOXOIUMYIO
B3aMMOITOMOIIb.
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IIpeaMeTHbIE:

- OPUEHTHPOBAThCS B SBJICHUSAX W OOBEKTaX OKPYXKAIOIIETO MHpa, 3HATh TPAHMIBI HX
MPUMEHUMOCTH;

- [IOHUMATh ONpPEACIICHUS (PU3NUECKUX BEIMYMH ¥ TIOMHUTH ONpeAestonue GopMyJbl;

- TOHUMATh KakuM (U3UYECKUM MPUHIIUIIAM W 3aKOHAM IOJYUHSIOTCS T€ WM HHBIC
O0OBEKTHI U SIBJICHUSI IIPUPOJIBI;

- 3HAHHUE MOJICIM TTIOMCKa PEIICHHH I 3a71a4 Mo Pu3nKe;

- 3HATh TEOPETUYECKUE OCHOBBI MATEMATHKH.

- IPUMEYATh MOJICJIH SIBJICHUN U 0OBEKTOB OKPYKAIOIIETO MUPA;

- AHAJIM3UPOBATH YCIIOBUE 3a7a4U;

- mepeOpMyIUPOBATh U MOJEITHPOBATH, 3aMEHITh UCXOAHYIO 3a7a9y APYTOW;

- COCTABJISATH IJIaH PEIICHUS;

- BBIJIBUTATh U MTPOBEPSTH MPEIaraeMble JJIsl PEIIEHUS] TUIIOTE3bI,

- BJIAJICTh OCHOBHBIMH YMCTBEHHBIMHU OIEPALUSMHU, COCTABJISIOIIUMHU ITOUCK PEIICHUS
3a7a4u.

Conepxanue nporpaMMbl BHEYPOUHOI JeSITEJIbHOCTH
7 kjaacc

BBenenne. Bronnoe 3anstue. Lenn u 3agaun kypca. TexHuka 6€30macHOCTH.

PoJib JKCIIepUMeEHTA B )KHU3HU YeJIOBEKa.

Teopus: 3y4nTh OCHOBBI TEOpWHU TOTpentHocTer. [lorpenrHocTy mpsSMBIX U KOCBEHHBIX
W3MEpPEHUN, MAKCUMAJIbHAs IOTPENIHOCTh KOCBEHHBIX M3MEPEHHM, YYET MOTPEIIHOCTEN
M3MepeHuil mpu noctpoeHuu rpadukos. [IpeacraBnenue pe3yapTaToB U3MEpEeHHi B (hopme
Ta0IuI U TPpaUKOB.

Ilpakmuka: OCHOBBI TEOPUU TOTPEIIHOCTEH TMPUMEHSTh TMPU  BBIMOJHEHUU
AKCIIEPUMEHTANIBHBIX 3aJ1a4, MPaKTUYECKUX padoT. (€ MCMOJb30BAHHMEM O00OPYI0BAHUS
«Touka pocray)

Xapaxmepucmuka 0CHOBHbBIX U008 0esIMENbHOCIU

[IpuBoauTh mpuMepbl O00BEKTOB M3yueHUs (pusuku (pusmdeckue sBieHus, Guzndeckoe
TEJ0, BEHIeCTBO, (husudeckoe mnose). Habmonath u aHanu3upoBaTh (PU3NYECKUE SBICHUS
(pukcupoBaTh HM3MEHEHUS CBOMCTB OOBEKTOB, CpaBHUBATh HMX ©  0000IIATh).
[To3HAaKOMUTBCS C OKCIIEPUMEHTAIBHBIM METOJIOM HccheaoBanus mpuponabl. COopka
npuOOpPOB M KOHCTPYKUMH. Vcrnonb3oBaHWe HW3MEpUTENBHBIX NpUOOpPOB. BeimosHeHue
71ab0paTOPHBIX U MPAKTHUECKUX padoT. J([narHocTuka u ycTpaHeHHE HEUCTIPABHOCTEH
puOOpoB. BeicTpanBanue rummoTe3 Ha OCHOBAHUY UMEIOIITUXCSI TAHHBIX.

MexaHuka.

Teopus: PaBHOMEpHOE M HEpaBHOMEpPHOE JABWXKeHUE. ['paduueckoe mnpeacTaBieHue
nBKeHus. Pemenue rpaduyeckux 3a7ad, pacueT MYTH W CpPeIHed CKOPOCTH
HepaBHOMEpHOro nBwkeHus. [loHaTtne wHepruu W WHEpTHOCTH. lleHTpoOexHas cuia.
[Ipumenenre naHHBIX (U3UYECKUX TIOHATHN B KU3HENEATETLHOCTH uenoBeka. Cuiia
YOPYTOCTH, CHJIa TPECHUS.

Ilpakmuka: ViccnenoBanue 3aBUCUMOCTHU CHUJIBI YIPYTOCTH, BOSHUKAIOIIEH B TIPYKUHE,
oT cteneHu Aedopmanuu npyxuHbl. Onpeneneaue koddduimenTa TpeHns: Ha TpUOOMeETpe.
(c ucnoJib30BanueM odoopynoBanus «Touka pocray)
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Uccnenosanue 3aBUCUMOCTHU CUJTBI TPEHUS OT CUJIbI HOPMAJIBHOTO JIABJICHHUS.
Xapakxmepucmuka 0CHOBHbIX 8UO08 OesIMENbHOCIU.

AHamm3 Tabmui, rpadukoB, cxeM. Ilouck o0OBSCHEHHS HAOMIOJAEMbIM COOBITHSIM.
Onpenenenrue CBOMCTB MpUOOPOB MO dYepTeKaM M MOJENSIM. AHAIU3 BO3HHUKAIOIIUX
npoOiemMHbIX cutyanuid. M300paxaTh cucTeMy KOOpPAMHAT, BBHIOMpPATh TENO OTCYETA U
CBSI3bIBATH €r0 C CUCTEMOUN KOOpAHHAT. VCIonbp30BaTh CUCTEMY KOOPAWUHAT JJISl U3YUYCHHS
npsIMOJIMHEWHOTrO JBMXKeHus: Tena. COopka mpubopoB M KOHCTpyKiui. Mcnosb3oBanue
M3MEPUTENbHBIX MpHOOpOB. BrimomHeHne 1abopaTOPHBIX W MPAKTHUYECKHX paboT (¢
HCNoJib30BaHueM oOopynoBanusi «Touka pocra»). JlmarHoctnka ©  yCTpaHCHHE
HEUCTIPaBHOCTEH MpuOOpoB. BricTpanBaHue runore3 Ha OCHOBAHWU UMEIOLINXCS JaHHBIX.
KoncTtpynpoBanne u monennpoBaHue. BpInosiHEHME 3a1aHUM IO YCOBEPIICHCTBOBAHMIO
npubopoB. Pa3zpaboTka HOBBIX BapHaHTOB OMBITOB. Pa3paboTka M MpoBEpKa METOAUKH
AKCIIEpUMEHTaJIbHOW paboTel. PaboTa B Manmpix rpynmax. AHaIU3UPYIOT, BBIOMPAIOT H
000CHOBBIBAIOT CBOE pemieHue, naeiictBus. [lpeicTtaBieHue pe3ysnbTaToB MapHOM,
IPYIIOBOM AEATEIbHOCTA. YUYAaCTHE B JUAJOT€ B COOTBETCTBUM C IPAaBUIAMHU PEUYEBOTO
NOBEACHUS.

I' mapocratuka.

Teopus: 3axkon Apxumena, 3akoH [lackans, rugpocTaTiyecKkoe J1aBJieHUe, COOOIIAIOIINECs
COCYIbl, TUAPABINYECKAE MAIIINHBI.

Ilpakmuka: 3a0ayu: BHITAIKUBAIONIAS CUJIa B PA3jIMYHBIX CHCTEMax; MPUOOPHI B 3ajlayax
(cooOmmaromuecs COCY/IbI, TUPABINYECKUEC MaIlIUHBI, pblyaru, 0JIOKHM).
DKcnepruMeHTAIbHbBIE 33]IaHUS:

l)uzmepenne cunbl Apxumesna, 2)u3MepeHUe MOMEHTa CUJIbI, JEHCTBYIOIIETO Ha phluar,
3)usmepenue

paboThl CWJIBI YNPYrOCTH TNpPH TMOABEME TIpy3a C MOMOUIbIO MMOABMXHOTO WIIU
HEIIOIBMKHOT0 0JIOKa.(C ncnonb3oBaHnem obopyaoBaHma «Touka pocra»)
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU:

Ananu3 tabnun, rpaduxoB, cxeMm. [louck oObsicHeHus HaOmOgaeMbIM coObITHSIM. COOpKa
npuOOpPOB U KOHCTPYKIMU. Vcmonp30BaHMEe W3MEPUTEIBHBIX NPUOOPOB. BrimoaHeHUE
7a00paTOPHBIX M MPaKTUYECKHX paboT. J[MarHocTMka W yCTpaHEHHE HEHUCIPABHOCTEU
npubopoB.  BrpicTpanmBanume  TUMOTE3 HA  OCHOBAaHMM  MMEIONIUMXCS  JIAHHBIX.
KonctpynpoBanue u MogenupoBanue. Pabota B Manbslx rpynnax. AHaJIU3UPYIOT,
BBHIOMpAIOT U OOOCHOBBIBAIOT CBOE pelieHue, neicTBus. lIpeacrtaBieHue pe3ynbTaTOB
MapHOM, TrpynmnoBoil nearenbHOCTH. [loaroroBka cooOlIeHWH W AOKIAI0B. YdacThe B
JMAJIore B COOTBETCTBHUHM C NMPABUIIAMHU PEUEBOTO MOBEICHUS.

Craruka.

Teopus: bnok. Peiuar. PaBHOBecue TBEpABIX Ted. YCIOBHUS paBHOBECHS. MOMEHT CHIIBI.
[IpaBuno momenToB. LleHTp TsbkecTu. MccnenoBaHne pa3inuyHbIX MEXAHUYECKUX CHUCTEM.
KomMOuHupoBaHHBIC 331241, UCTIOJIb3YS YCIOBHS pAaBHOBECHSI.

Ipaxmuxa: VIzrotoBneHnue paboTtaromieii CHCTeMbl 0JIOKOB.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCHIU

Ananmu3 Tabmui, rtpaduxoB, cxeM. llouck o0O0BsicHEeHUsS HAOIIOMAEMBIM COOBITHSIM.
Omnpenenenre CBOMCTB MPUOOPOB MO dYepTeKaM M MOJEISIM. AHAIW3 BO3HHUKAIOIIUX
nmpoOJeMHBIX cuTyanuii. HaGmonaTe neiicTBrue MpOCThIX MeXaHu3MOB. [lo3HakOMUTBCS C
dbu3nYecKo MOJIENIbI0 «aOCONIOTHO TBEpPAOE Telo». Pemarth 3amauyd Ha TPUMEHEHHE
yclioBus(MpaBuiia) paBHOBecUsi pbiuara. [lpumensTs yciaoBue (IpaBWiIO) paBHOBECHUS
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pbiyara A oObsICHEHHS JEHCTBUS Pa3IUYHBIX HHCTPYMEHTOB, HCIOJIb3yEMbIX B TEXHHKE
1 B ObITy. COOpKa MpuOOPOB U KOHCTpYKUUM. Mcrionb30oBaHNEe N3MEPUTENIBHBIX PUOOPOB.
BrinonHenne 1abopaTopHbIX U MPAKTHUECKUX paboT. JluarHoctuka u

yCTpaHEHHE HEUCHpaBHOCTEM npubopoB. BpicTpanBaHue rumore3 Ha OCHOBAHUHU
uMerIuxcs JaHHeIX. KoHcTpynpoBaHMe M MoOJenupoBaHHE. BBINOIHEHWE 3aJaHUN 110
YCOBEPIIEHCTBOBAHUIO MpHOOpoB. Pa3paboTka HOBBIX BapHaHTOB OMNbITOB. Pa3paboTka u
IPOBEPKA METOJUKHU YKCIIEPUMEHTAIbHON PaOOTHI.

PaboTta B manbix rpynnax. AHaJIM3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE PEIICHHE,
nevicteus. [lpencraBieHne pe3ynbTaTOB MAPHOM, I'PYINIIOBON JeATeNbHOCTH. lloaroroBka
cooOmeHnii n oknagoB. OCYHIECTBISIOT CaMOOLEHKY, B3aHMOOLICHKY [JE€ATEIbHOCTH.
VYyactre B 1MaJIOre B COOTBETCTBUU C ITPABUIJIAMU PEYEBOTO NTOBEJCHHS.

8 kiace

TemnoBblie ABJICHUS.

TennoBoe pacmmpenue Ten. [Iporeccsl IaBIeHUs U OTBEPACBAHUS, UCTIAPEHUS U
KoHJIeHcauu. Temnonepenayda. BiaxxHOCTh BO31yXa Ha pa3HbIX KOHTUHEHTAX.
Jemoncmpayuu: 1. Habnrogenue tasHus Jibja B Boje. 2. CKOPOCTH UCTIAPEHUS Pa3IAYHBIX
xuakoctei. 3. TemioBbie ABUTaTenu Oy IyIIero.

Jlabopamopuvie pabomor (¢ MCHOJb30BaHUEM obopynoBanus «Touka pocra»): 1.
N3MeHeHust NUHBI Tejla NMPU HArpeBaHUW U oxJaxiaeHuu. 2. OTiauBKa mnapaduHOBOTO
congatuka. 3. HaOmonenue 3a minaBineHueM Jipaa 4. OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUs
xuakoctu? 5. HaOmroieHre TenionpoBOIHOCTH BOJIbI M BO3TyXa.

Xapaxmepucmuxa 0CHOBHBIX 8UO08 OesIMENbHOCU.
CamocTosTenbHO (POPMYIHPYIOT MMO3HABATENbHYIO 33Ja4y. YMEIOT C OMOIIBIO BOIPOCOB
n00bIBaTh HENOCTaIyI0 uHbopMaluioo. Hcrnoab30BaHUEe H3MEPUTENBHBIX TPUOOPOB.
BrinonHenne m1abopaTOpHBIX U MpPaKTHUYECKUX paboT. JlmarHoctmka W yCTpaHEHHE
HEUCIpaBHOCTEHW NpuOopoB. BricTpanBaHue runore3 Ha OCHOBAHUHM MMEIOIIUXCS JaHHBIX.
KoncTpynpoBaHue 1 MOJIeTMPOBaHUE.
BrinonHenue 3aganuii o ycoBepIIeHCTBOBAHUIO TprOOpoB. PazpaboTka HOBBIX BapMaHTOB
onbITOB. Pa3zpaboTka u mpoBepka METOIUKHU HKCIIEPUMEHTAIBHON padoThl. PaboTa B MaibIix
rpynmnax. AHaJIM3UPYIOT, BBIOUPAIOT U OOOCHOBBIBAIOT CBOE pellleHUe, JCHCTBUA.
[Ipencrasiienne pe3yabTaToOB IAPHOW, TPYNIOBOW JEATEIBHOCTH. YUYacTHE B JIUAIIOTE B
COOTBETCTBHHM C MpaBUIAMU PEYEBOTO
MOBEJICHMUS.

JJIeKTpUYeCKHUe SABJICHUS.
Muxkpomup. Mogaenu aroma, cymectBoBaBiine A0 Hadana XIX. HMcropus oTkpeiTHsS U
JENUCTBUA ralbBaHUYECKOro 3eMeHTa. Mcropus cozganus 351eKTpodopHOr MauHbl. ONbIT
Bosnbra. DnexkTpruueckuii TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM ooopynoBanusi «Touka pocray)

1. Moaenu atomoB. 2. ['aapBaHUYECKHE dJIEMEHTHI. 3. DaeKTpodopHOit
MamuHbl. 4. OnbiTel Bosibra u ["anbBanmy.
Jlabopamopnvie pabomwr: 1. Co3naHue TrajbBaHUYECKHX DSJEMEHTOB W3 MOAPYYHBIX
CPEACTB. 2. DIEKTPUUECKUN TOK B JKUJIKOCTSIX CO3JaHUS «30JI0TOTO KIIFOUHKA .
Xapakmepucmuka OCHOBHBIX BUJIOB JIESITEIbHOCTH:
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VYrpaBasioT CBOeH MO3HABATEIHLHON M YY€OHOH NESITEIbHOCTHIO MTOCPEICTBOM MOCTAHOBKHU
LeJed, TIAHUPOBAHUS, KOHTPOJIS,, KOPPEKUHUH CBOUX JCUCTBUM M OLIEHKH YCIEIIHOCTH
ycBoeHUsi. CpaBHUBAIOT CIOCOO M pe3yibTaT CBOUX JEUCTBUM € 00pa3lioM - JIHMCTOM
conpoBoxaeHus. OOHapykuBalOT OTKJIOHEHUsA. OOQyMBIBAIOT MNPUYUHBI OTKJIOHEHUH.
OcCymIeCTBIISIIOT CAMOKOHTPOJIb U
B3aUMOKOHTPOJIb. Hcnonb3oBaHne  WM3MEPUTENBHBIX  MPUOOPOB. BreinonHenue
7a00paTOPHBIX U MpaKTUYECKUX padoT. J[MarHocTuka U yCTpaHEHHE HEHUCIPABHOCTEU
npuOopoB.  BricTpauBaHue  rumore3 Ha  OCHOBAaHMM  HUMEIOUIMXCA  JIAHHBIX.
KoncTpyrnpoBanue u MOIEIMPOBaHHUE.
JJIeKTPOMATHUTHBIE AABJICHUS.
MarnutHoe mojsie B BemiecTBe. MaruutHas anomanusi. Marautaeie Oypu. PasHoBuaHOCTH
AIIEKTPOU3MEPUTETBHBIX MPUOOPOB. Pa3sHOBUIHOCTH ANEKTPOABUTATENECH.

Jemoncmpayuu (¢ mcmoab3oBaHueM odopynoBanusi «Touka poctay): 1.
HarnsigHocTh oBeieHus BEIECTB B MAarHUTHOM MoJie. 2. [Ipe3enTanuu o
MarHUTHOM TMojie 3eMJIi U O MarHuTHBIX Oypsix. 3. JlemMoHcTpaius pa3HOBHIHOCTEH
AIIEKTPOU3IMEPUTEINILHBIX MPUOOPOB. 4. HarmsimHOCTh pa3HOBUHOCTEM SJIEKTPOABUTATEIICH.
Jlabopamophnvie pabomwvi: 1. HWccnegoBaHue pa3iuyHBIX — AJICKTPOU3MEPHUTEIIBHBIX
pruOOpOB.
Xapaxkmepucmuxa 0CHOBHBIX 8UO08 OesIMEbHOCIU.
VYrpaBisioT cBoel MO3HABATEIBLHON U y4eOHOM eATeIbHOCTHIO MTOCPEICTBOM TOCTAHOBKHU
LeJIeH, TUITAHUPOBAHMS, KOHTPOJS, KOPPEKIHMH CBOMX JCHUCTBHM M OLEHKH YCHEITHOCTH
ycBoeHus. CpaBHHMBAIOT CIOCOO M pe3yJbTaT CBOUX JACHUCTBHII C 00pa3loM - JIUCTOM
conpoBoxieHusi. OOHapyX uBatOT OTKJIOHEHHUS. OOIYyMBIBAIOT MPUYUHBI OTKJIOHCHUH.
OcCymecTBIAIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb.
Onrnyeckue siBJICHUS.
HcTouHuKM cBETA: TEIIOBBIE, TIOMUHECLIEHTHBIE, UICKYCCTBEHHBIE. MI3roTOBIEHUE KAMEPHI -
00CKypa 1 Hccie0BaHre N300paKeHHsI C TIOMOIIBIO0 MOJIeTu. MHOTOKpaTHOE H300pakeHUE
npeaMeTa B HECKOJIbKUX IUIOCKMX 3epkajax. M3roToBUTh MEPUCKON U C €ro MOMOUIBIO
npoBecTr HabmoneHus. [IpakTuyeckoe HCIONIB30BAaHWE BOTHYTHIX 3€pKall. 3PHUTEIbHbIC
WJUTIO3UH, IOPOKIAEMbIE
npesomMieHneM cBera. Mupaxu. Pa3Butre BOJOKOHHOM onTuKU. Vcnonb30BaHKHE 3aKOHOB
CBETA B TEXHUKE.

Jemoncmpayuu(c ucnoib3oBaHueM odopyaoBanus «Touka pocray)
1. Pa3znuuHble UICTOYHUKH cBeTa. 2. M300pakeHne mpeaMeTa B HECKOJIbKUX
IJIOCKUX 3epkajiax. 3. M3o0paxkeHue B BOTHYTHIX 3epkanax. 4. Micronbs3oBaHue BOJTOKOHHOM
ONTHKHU. 5. YCcTpoilcTBO (hoToanmapaToB, KHHOMPOEKTOPOB, KaJIEHJOCKOIOB.
Jlabopamopuvie pabomwi: 1. W3rotoBneHue kamepbl - OOCKypa M HCCIIEIOBaHUE
u300paxeHus ¢ momoliblo MoAenu. 2. [IpakTuyeckoe MpUMEHEHHE IUIOCKMX 3epkai. 3.
[IpakTyeckoe HCIOAB30BaHUE BOTHYTHIX 3epkail. 4. H3rotomieHue mnepuckona u
HAOIIOACHUS C TIOMOIIIBIO0 MOJICIIH.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCTIU
VYpaBisioT cBOEH MO3HABATEIBHON M YU€OHOU JESATENbHOCTHIO MOCPEICTBOM MTOCTAHOBKH
LEJIEN, TUIAHUPOBAHUS, KOHTPOJIA, KOPPEKIUU CBOMX JCUCTBUM M OLEHKH YCHEIIHOCTU
yCcBOEHUS. Bpiensior u GOpMYJIMPYIOT — TO3HABATEIbHYIO  IIeib.  BbIgensior
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KOJIMYECTBEHHBbIE  XapaKTEPUCTHUKHM OOBEKTOB, 3agaHHble cjoBamu. [IpuHHMarOT
MIO3HABATEJIBHYIO LIEJIb U COXPAHSIOT €€ MPU BBIIOJHEHUN

yueOHbIX JedcTBUi. Oco3HaOT cBoM JedcTBUS. MMEIOT HaBbIKM KOHCTPYKTHBHOTO
OOIlIEeHHUsI B MAJIBIX TPyIIax.

YesoBek 1 npupoaa

ABTOMaTMKa B Halled xu3HU. [IpuMepbl MCIOJIB30BAHUS ABTOMATUYECKUX YCTPOWCTB B
HayKe, Ha TMpou3BoJcTBe H B ObITy. CpenctBa cBa3u. Pamuo u  TeneBujeHUE.
AnbTepHATUBHBIE HMCTOYHMKH OSHEpruu. Bunael snekrpocranuuil. HeobxoaumocTs
HSKOHOMHUHU TPUPOJHBIX PECYpCOB M HCIIOJIB30BAHUS, HOBBIX JKOJOTHUHBIX M O€30MacHbBIX
TexHosiornid. Hayka u 6€301macHOCTb JIFO/ICH.

Jemoncmpayuu: 1. poromaTepraibl U CIAlIbI 10 TEME.

Jlabopamopnwvie pabomei: 1.VI3ydenne NedCTBHUIA CPEACTB CBSA3H, PATUO U TEICBUICHUS.
Xapaxmepucmuxa 0CHOBHBIX 8UO08 0esIMENbHOCU.

CaMocTosATenbHO (OPMYIHPYIOT TO3HABATEJIbHYIO 3ajady. YMEWT (WM pa3BUBAIOT)
CIOCOOHOCTBH C IMOMOIIBIO0 BOIPOCOB JTOOBIBATh HEOCTAIOILYIO HH(POPMALIHIO.

9 kiace

Kunematuka
CrocoObl omucaHus MexaHuudeckoro aBukeHus. Cucrema otcyeta. [IpsimonuHeriHOe
nevxeHue. [IpsMonmHerHOE paBHOMEpPHOE IBHXKEHHUE M0 IUIOCKOCTH. [lepemelnenue u
CKOPOCTb ITPY PABHOMEPHOM MPSIMOJIMHEMHOM JIBUKEHHU IO TIIOCKOCTH. OTHOCUTEIBHOCTh
nBvxkeHus. ClnoxeHue ABMKEHUU. [IpuHImMI He3aBUCUMOCTH ABHMXKEeHUN. KpuBomnHEHOE
NBIKEHUE. JIBUKeHHE Tesla, OpPOILIEHHOrO0 TOJ YIJIOM K TOpU3OHTY. PaBHOMeEpHOe
JIBWKEHHE TIO OKPY>KHOCTHU. YTJI0Basi CKOpocTh. [lepnon n wacrora Bpamenus. CKOpoOCTh
Y YCKOPEHUE MPHU PABHOMEPHOM JABHKEHUHU MO OKPYKHOCTH.
Jlabopamopuvie pabompi(c HCMOJIb30BaHEM 000pyaoBanus «Touka pocra»):
N3yuenune aBuxKEHUSI CBOOOTHO MAIAIOIIETO Tea.
N3ydenne nBUKEHUS 10 OKPYKHOCTH.
IpumepHovle membl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:
OnpeneneHue CKOPOCTH PABHOMEPHOTO JBHXKEHUSI TPU HCIOJIb30BAaHUU TpEeHa)Xepa
«OeroBasi JOPOKKa.
Hcropuueckas peKOHCTPYKITUS OMBITOB ["anuies mo onpeaeneHno yCKOPEeHHsi CBOOOTHOTO
NaJICHUs Tell.
[IpuHuunbel paboThl IPUOOPOB JJIs1 UBMEPEHUSI CKOPOCTEU U YCKOPEHHUIA.
[IpumeneHnne cBOOOAHOTO MAJECHUS IJIs1 U3MEPEHUS PEaKIuy YeIoBeKa.
Pacuer TpaekTopun nBukeHUs nepcoHaxken paccka3os P.Pacm.
Xapaxmepucmuxa oCHOBHBIX U008 OesimenlbHOCmU. YTeHUE U 00CYXKJIEHHE TeKCTa cTaTei
WHTEPHET-CATOB, 0OCYKJICHHUE JIOKJIAJIOB U MIPE3CHTAIIMM, COCTaBJICHUE U PEIICHUE 3a/1ad4,
obcyxaeHue cnocoboB pemeHus (moarororka k OI'D no usuke).
JInnamuka
Nueprmanbaeie cucteMbl oTcueta. Cuia. 3akonsl HerloToHa. [[BukeHuwe Tena MO
JNEUCTBUEM HECKOJBKMX CHJI. JIBH>KEHHWE CHCTEMBI CBSI3aHHbIX Tel. JluHamuka
PABHOMEPHOTO JIBUKEHUS MATEPHAIIbBHOM TOYKUA MO OKpykHOcTU. Kitaccwsl cui. 3akoH
BCEMUPHOIO TATOTeHUS. JIBrKeHue miaHeT. ICKyCCTBEHHbIE CITyTHUKH.
Conueunas cucrema. Mcropusi pasButus npeactaBieHuit o Bcenennoil. CtpoeHue u
3BOJIFOLIUS BeenenHomu.
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Jlabopamopnwvie pabomoi(c HCOIb30BaHEM 000pya0oBaHus «Touka pocTa»):
N3mepenne mMacchl Tella ¢ UCHOJIb30BAHUEM BEKTOPHOTO passioKeHUs: cuiibl. M3yueHue
KMHEMAaTHKU U JUHAMUKHA PAaBHOYCKOPEHHOT'O JIBHKEHUA (Ha mpuMepe MamuHbl ATByaa). U
3y4eHUE TPEHUSI CKOJIbKEHHUS.
IIpumepHovle membl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
Hcropuueckas peKOHCTpYKIUs onbITOB KyjoHa 1 AMOHTOHA IO ONPECICHUIO BETUUYUHbI
CUJIbI TPEHHUSI CKOJIbXKEHUA. [IepBble HICKYCCTBEHHBIE CITYTHUKH 3€MIIH.
Kak oTnnuaroTcs MexaHWYecKue Mpolecchl Ha 3eMJie OT MEXaHWYECKUX MPOIECCOB B
kocmoce? Tena ConHeuHot cucteMbl. OTKPBITUS Ha KOHUYHKE Tepa.
Xapaxmepucmurxa oCHOBHBIX U008 OesimelbHOCmU. YTEHUE U 00CYKJIEHHE TeKCTa cTaTei
WHTEPHET-CANTOB, 00CYXICHHUE TOKJIAJ0B U MPE3CHTAIMH, COCTABIICHNE U pEIICHUE 3aad,
obcyxaenne cmocoboB pemeHus (moaroroska k OI'D no dusuke).
NmnyJbce. 3aKoH cOXpaHeHHUs UMITYJIbCa
Nmnynec. M3MeHeHrne umiyibca MaTtepualibHOM TOUku. CuctemMa Tell. 3aKOH COXpPaHEHHS
UMITYJIbCA.
IIpumepHvle memobl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:
PeaktuBHoe aBmwxenue B npupoxe. Paccnenosanue TII ¢ moMomibo 3ak0Ha COXpaHEHUS
UMITYJIbCA.
Xapakmepucmuxa 0CHOBHbIX 8U008 0esimelbHOCMU: YTEHUE U 00CY>KJeHUEe TEeKCTa cTaTen
UHTEPHET-CAUTOB, OOCYKJIEHHE JOKJIA/IOB U MPE3CHTAINI, COCTaBJICHUE U PEIICHHE 3a/1ad,
o0cyxaeHue cnoco0oB pemieHus (moaroroska k OI'D no ¢usuke).
Craruka
PaBHoBecue Tema. MOMEHT cCuibl. YCIOBUS paBHOBECHsI TBepaoro tena. IIpocteie
MEXaHU3MBI.
Jlabopamopuvie pabomoi(c HCMOJIb30BaHEM 000pyaoBaHus «Touka pocra):
OrnpenesneHue EHTPOB MAaCC Pa3IMYHBIX TeJ (TPU CIOco0a).
IpumepHovle memovl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:
[IpumeHeHre MPOCTHIX MEXAaHW3MOB B CTPOMUTENIBCTBE: OT 3E€MJITHKH 10 HeOocKpeoba.
Hccnenoanne KOHCTPYKLIUH BEJIOCUTIEAA.
Xapaxkmepucmuxa 0CHOBHbIX 8U008 0esIMelbHOCMU. YTCHHE U 00CY>KJeHHUEe TEeKCTa cTaTen
WHTEPHET-CAUTOB, OOCYKJIEHHE JOKJIA/IOB U MPE3CHTAIlNI, COCTaBJICHUE U PEIICHHE 3a/1ad,
obcyxeHrue crnoco0oB pereHus (moaroroka k OI'D no ¢usuke).
Mexanuyeckue K0JIeOAHNS U BOJHBI
Mexanuueckue koneOanus. [IpeoOpazoBaHue SHEpPruM NPU MEXAHUYECKHX KOJIeOaHMSIX.
MaremaTudeckuii U Ipy>KUHHBIM MasTHUKUA. CBOOOJIHbBIC, 3aTYXalOIIME U BBIHYXKJCHHbBIC
konebanus. Pezonanc. Mexannueckue BOJIHBL. J[JMHA U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopuvie pabomoi(c HCMOJIb30BaHEM 000pyaoBanus «Touka pocra»):
N3yuenue konebaHuit HUTSTHOTO MasTHHKA.
IIpumepHvle memobl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
CtpyHHBIE My3bIKaJIbHbIE HHCTPpYMEHTHI. KosiebaTenpHbIe CUCTEMBI B IPUPOJIE ¥ TEXHUKE.
Xapaxkmepucmuxa 0CHOBHbIX 8U008 0esIMelIbHOCMU. YTCHUE U 00CYKIEeHHUE TEKCTa CTaTen
WHTEPHET-CANTOB, 00CYKICHHUE TOKIAJ0B U MPE3CHTAIM, COCTABIICHNE U pElIeHUE 3aj1ad,
obcyxenne cmocoboB perieHus (moaroroBka k OI'D no dusuke).
DJIeKTPOMATHUTHBIE KOJI€OAHNS M BOJHBI
[Tepemennsriit anexkTpuyeckuii Tok. KonebarensHblil KOHTYp. BhIHYKIeHHBIE U CBOOOIHBIE
OM konebanusi. OM BOIHBI U UX CBOMCTBA.
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IIpumepnvie membl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
[IpuHuunel paguocBs3u U TeneBuieHusd. Biusaue OM u3iydeHuil Ha KUBbIE OPTraHU3MBI.
N3roToBieHune ycTaHOBKH JIJIsl AEMOHCTpAIMU ONbITOB o DOMU.
OnexktpomaruutHoe wu3nydyeHue CBU-meun. Vctopuyeckas peKOHCTPYKIUS —OIBITOB
Awmrepa.
Xapakxmepucmuka OCHOBHbIX U008 OesmelbHOCMU. YTeHUE U 00CYX JICHUE TEeKCTa cTaTei
UHTEPHET-CAUTOB, OOCYKJIEHUE JOKJIA/IOB U MPE3CHTAIlNi, COCTaBIIEHWE U pelIeHUE 3aad,
obcyxaenne cmocoboB pemneHus (moaroroska k OI'D no dusuke).
Onruka
Uctounuku cBera. JleiicTBUa cBeTa. 3aKOH MNPSIMOJMHEHHOIO PAcHpOCTPAHEHUSI CBETA.
3akoH oTpaxkeHus cBeTa. [locTpoeHne n3o00paxxeHuil B INIOCKOM 3€pKaie.
3aKOH MOPEJIOMJICHUSI CBETa Ha IUIOCKOW TPaHUIIE JIBYX OJHOPOJHBIX MPO3PAYHBIX CPE.
[Ipenomnenue cBera B mpusme. Jlucmepcus cBera. SIBlieHHE TOJIHOTO BHYTPEHHETO
orpaxenus. Jlunzel. Tonkue nuH3bl. [locTpoeHne mM300pakeHUit, CO3/1aBaEMbIX TOHKUMU
muu3ami. ['na3 u 3penue. OnTudeckue mpudopsl.

Jlabopamopuvie pabomul(c HCMOJIb30BaHNEM 000pynoBanus « Touka pocTay):
DKCliepUMEHTaIbHAas MMPOBEPKA 3aKOHA OTPAXKEHHUSI CBETA.
N3Mmepenune nokazaresst NpeJIOMIICHUS BOJBI.
N3mepenne GoKyCHOTO pacCTOSIHUSI COOMpPAIOIIEH JTIMH3BI.
IIpumepHvle membl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:
Uctopus ucciieioBaHusi CBETOBBIX SIBJICHUIA.
Uctopuueckas pekoHCTpyKLMs Teneckona [Manunes.
N3roroBnenue kanengockomna.
Xapakmepucmuxa 0CHOBHBIX 8UO08 0esIMeNIbHOCMU. YTEHUE U 00CYKJIE€HUE TEeKCTa CTaTen
MHTEPHET-CATOB, 0OCYKJICHUE JIOKJIAJIOB U MPE3CHTAIMM, COCTaBJICHUE U PEIICHUE 3a/1ad,
o0cyxaeHue cnoco0oB pemieHus (moarororka k OI'D no ¢usuke).
du3uKa aToMa U AaTOMHOI0 Apa
Crpoenue artoma. IlornomieHne W HWcHyckaHue cBera aToMaMu. ONTHYECKUE CIEKTPHI.
Omnswitel Pesepdopnaa. [Tnanerapuas monens aroma. CTpoeHHE aTOMHOTO sijipa. 3apsiioBOE U
MacCOBO€ YHCIIa. SInepHble CUIIbl. DHEPIUsl CBSI3M aTOMHBIX siiep. 3aKOH PaIMOAKTUBHOTO
pacnaga. Anbda- u Oera-pacnazgsl. [IpaBuna cmemenus. SAnepueie peakiuu. Jlenenue u
cuHTe3 saep. AnepnHas sHepretuka. Mctounuku sHepruu CoJiHIAa W 3Be3]. Perucrpanus
SIEPHBIX W3Jy4YeHHl. BiusHue paguoakTUBHBIX U3JIYYEHUHW HA JKUBbIE OpPraHU3MBI.
Jlo3umeTpusi. DKOJOTHYECKUEe MPOOIIEMBI SIEPHON SJHEPTETUKHU.
IIpumepHvle memobl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
Hcropus n3ydyenus aroma.
N3mepenne KI1/] comneynoii 6aTapeu.
HeBuauMeble n3iydeHus B CIEKTPE HArpeThIX TEll.
Xapakxmepucmuka OCHOBHbIX U008 OesmeNbHOCMU. YTEHUE U 00CYX IEHUE TeKCTa cTaTei
WHTEPHET-CANTOB, 00CYKICHHUE TOKJIAJ0B U MPE3CHTAIUMN, COCTABIICHNE U pEelIeHUE 3ajad,
obcyxenne cmocoboB perieHus (moaroroska k OI'D no dusuke).
®opMbI OpPraHu3anum 00pa3oBaTeIbLHOr0 Mpomecca:
- TpynmnoBasdi;
- UHJIMBUTyaJIbHAS;
- (pponTaNTBHHAS.
Beaymue TexHosorum:

10



TOUKA \"PGCTA

Hcnonp3yroTest 37IEMEHTHI CIEAYIONUX TEXHOJIOTHUI: MPOEKTHAS, MPOOJIEMHOTO O0yUYeHHS,
UH(OPMAIMOHHO-KOMMYHUKAIIMOHHAS, KPUTUYECKOTO MBILUICHUS, MPOOJIEMHOIO JIMajora,
UTPOBasl.

OcHOBHBIEC MeTOABI PA0OTHI HA YPOKe:

Benymmumu ~ Meromamu  OOydeHHMsS  SIBIISIIOTCS:  YaCTHUYHO-TIOMCKOBOM,  METOJ
MaTeMaTHYECKOr0 MOJICIMPOBAHUS, AKCHOMATHYECKAN METO/I.

DopMbI KOHTPOJIA:

Tak KaKk 3TOT KypcC SBISETCS JOTMOTHUTEIBHBIM, TO OTMETKA B 0aytax HE CTAaBUTCA.
Vuyanuiics y4uTcs OLICHMBATh CeOS W JPYTHX CaM, YTO MO3BOJISIET Pa3BUBATh YMEHUS
caMOaHaJIh3a U CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIBHOCTH, KAaK CBOMCTBY JIMYHOCTH
yyamierocsi. BbIsiBIeHHE TPOMEKYTOUHBIX M  KOHEUHBIX PE3yJIbTaTOB  YYallUXCs
MIPOUCXOINT YePe3 MPAKTUICCKYIO ACATEIHHOCTD; 3a4ETHBIC PAOOTHI:

* TeMaTuyeckas MOA0OpKa 3ajad pa3jIMYyHOTO YPOBHS CIOXXHOCTH C TPEICTaBICHHUEM
pa3HBIX METOJIOB PEUICHUS B BHUJEC TEKCTOBOr0 [OKYMEHTa, Npe3eHTAluH, (udii-
AHMMAIUH, BUAEOPOJINKA Wi WeED - cTpaHuIbl (caiTa)

* BBICTAaBKa ITPOECKTOB, MTPE3EHTAIINN;

* JIEMOHCTpAIIUS DKCIEPUMEHTA, KaYECTBEHHOMN 3ajjaui ¢ KaueCTBEHHBIM (YCTHBIM WJIU B
BUJIC TIPWIOXKEHUS, B TOM 4YHUCJE, MpPE3CHTAIMeil) ONMHMCAaHMEeM TMpollecca Ha 3aHSTHUH,
(decTuBane IKCIEPUMEHTOB; (HU3UIECKUE OTUMITUATBI.

KanengapHo-temaTH4eckoe MJIAHUPOBaHUE 7 KJIACC

Ne Hara Tema ypoka HUcnosb3oBanue IIpn-
n/0 | MPOBEACHUS o0opypoBaHMs LIEHTPa | MEYaHUE
[lnan | dakr €CTeCTBEHHOHAYYH O
U TeXHOJIOTHYeCKOMH
HANPaBJIEHHOCTEH

«Touka pocra»

1. Beegenne (14)
BBognoe 3anstue. llenm wu 3amaum | KommbrotepHoe

1 Kypca. TexHruka 6€30MacHOCTH. o0opynoBaHue
2. Posib DkCepuMeHTa B KM3HU YesoBeka (34)
CucremMa eMHUL, IOHATHUE O KomnerorepHoe
2 MPSIMBIX U KOCBEHHBIX U3MEPEHUSX o0opynoBaHue
DU3NYECKUI IKCIIEPUMEHT. OO6opynoBanue s
Bunel pusunueckoro skcrnepuMeHTa. JIEMOHCTpALUI

ITorpemnocts u3Mepenus. Bubl
MOTpEeIHOCTEN u3MepeHus. Pacuér

3 NOTPEIIHOCTH U3MEPEHMUSL.
JlaGoparopHas pabota O6opynoBanue ams
«3mepenne o0bemMa TBEpAOTO 1a0opaToOpHBIX padoT H
4 TCIIa». HpaBI/ma O(I)OpMJ'IeHI/IH YUYEHUYECKUX OITBITOB

nabopaTopHOil paboThI.
3. Mexanuka (84)

5 PaBHOMEpHOE U HEPABHOMEPHOE O6opynoBanue ams
JIBUKEHUSI. n1a0opaToOpHbIX padoT H

6 Fpa(bnqecxoe npeaACTaBJICHUC YYCHUYECKHUX OIIBITOB
JABUXXCHUA.

11
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Pemenue rpadgudeckux 3amad,

(Ha 0a3ze KOMILIEKTOB

7 pacyer IyTH U CPEIHEH CKOPOCTH a1 OI'D)
HEPABHOMEPHOT'O JIBUKCHHUSL.
8 [ToHsITHE UHEPIMH U UHEPTHOCTH.
I{enTpobexxHas cuia..
9 Cuita ynpyroctu, cujia TpeHUst ObopynoBanue is
1a00paTOPHBIX paboT H
JlaboparopHas pabora YUYEHUYECKUX  OIBITOB
«MccnenoBanue 3aBUCUMOCTH
CHWJIBI YIIPYTOCTH, BO3HUKAIOIIEH B (Ha 0ase  KOMIUICKTOB
10 IPYXUHE, OT CTENEHH aedGopManun s OI'9)
PYKUHBD).
JlaboparopHnas pabota
11 «Omnpenenenue kodddurmenta
TPEHUs1 Ha TPUOOMETpE.
JlaGopaTtopHnas pabota O6opynoBanue st
«HccnenoBanue 3aBUCUMOCTH 1a00paTOpHEIX paboT U
12 CHUJIBI TPEHUS OT CUJIBI YU4EHUYECKUX OMBITOB
HOPMAJIHLHOTO JTABJICHHUS.
4. I'mapocraTtuka (12y4)
13 [TnorHocte. 3amaua naps ['epona O6opymoBanue st
JIEMOHCTPALMH
Pemenue 3a1a4 noBbILIEHHOM
14 CJIOHOCTH Ha pacyeT INIOTHOCTH
BEIICCTBA.
15 Pemrenune 3a7a4 NOBBINICHHOM O6opynoBaHue mms
CJIOHOCTHU JIEMOHCTpALUI
16 JlaBneHue *KUAKOCTH U raza. 3aKoH
[Tackans
17 Coo0maronirecs: CoCy/sbl.
18 JlaGopartopHnast pabota O6opynoBanue st
«M3rotoBnenue Moenu GpoHTaHa» mrabopaTopHBIX pPadOT U
19 Jla6opatopHas paboTa VIEHUYECKUX  OIBITOB
«M3roroBsienne MoaeIu (HOHTAHA» (Ha 0ase KOMIUIEKTOB
3akon ITackans. [laBneHue B s O
KUJKOCTSX U ra3ax.
20 ['unpaBnuyeckue MamuHBbI.
Coo01maroniecs: CoOCysbl.
21 BrrtankuBaroniast cuna. 3akoH ObopynoBanue It
Apxumena. JIEMOHCTpAIUH
JlaGoparopHas paboTa O6opynoBanue as
29 «BplIsicHeHWE yCIIOBHSI IIaBAHUS 1a00paTOPHEIX paboOT U
TEI. YU4EHUYECKUX OMBITOB
23 biok 3amay Ha 3akon [Tackans, Ob6opynoBanue aJis
3aKOH ApXuMesa. JIEMOHCTpAIHiA
24 biiok 3amau Ha 3akoH [lackans,
3aK0H ApXumena.
5. Craruka (104)
25 bnok. Peraar. O6opyoBanue st
JAEMOHCTpanun
26 PaBHoBecue TBepapix Ten. MomeHT

cuibl. I TpaBriio MOMEHTOB.
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27 entp TSKECTH. Hccnenosanue | O6opynoBaHue s
Pa3IMYHBIX MEXAHUYECKUX CUCTEM JI€MOHCTpAIHii
28 Kom0OuHupoBaHHbIe 3a1auu,
UCTIOJIB3Ys YCIOBUSI PABHOBECHSL.
29 KomOuHupoBaHHbIe 3a1a4H,
MCTIOJIB3Ys YCIOBUSI paBHOBECHUS
JlaGopaTtopHnas pabota O6opynoBanue st
«M3roronenue padboraroiei 1a00paTOPHBIX paboT H
30 cuctembl 6710K0BY». OdopmieHue YUYEHUYECKUX  OIBITOB
paboTHI. (Ha 0a3e KOMIUIEKTOB
Pabota Hax npoekTom «biokuy. mst OI'D
JlaboparopHnas pabota
«M3roroBrnenue paboTaroIIeH
31 CUCTEMBI OJIOKOBY.
JlaGopaTtopHnas pabota O6opynoBanue st
«M3roroBnenue padboTaromien 1abopaTopHBIX PaboT U
32 CUCTEMBI OJIOKOBY. YUYEHUYECKUX OMBITOB
Odopmnenue paboThI. KommnbrorepHoe
33 o0opynoBaHue
34 3anmTa MpoeKTOB.
KasiengapHo-teMaTnyeckoe IiiaHMpoOBaHue 8 KJIacce
Ne Hara Tema ypoka Hcnoan3oBanue puMe
1/ | TPOBEICHHUS 000py10BaHMS LIEHTPA | YaHUE
[lnan | dakr eCTeCTBCHHOHAYYHOM
U TeXHOJIOTHYecKoii
HaNpaBJIeHHOCTEH
«Touka pocra»
1. Beenenue (149)
BBognoe 3anstue. Llenn m 3agaum | KomnerorepHoe
1 Kypca. TexHuka 6€30MacHOCTH. o0opynoBaHue
2. TennoBble siBaenus (12 v)
PasnooOpa3ue TeroBbix sBiIeHUH. | KoMmnbelorepHoe
2 TennoBoe pacupeHue Tell. 000py10BaHuE
JlaGopartopHnast pabota O6opynoBanue ajst
«I3MeHeHus ITUHBI TeNa Ipu 1abopaToOpHBIX paboT H
3 HarpeBaHUU M OXJIKICHUN. YYCHUYICCKUX ONBITOB
Tennonepenaua HaGmonenue ObopynoBanue s
TETUIOTIPOBOIHOCTH BOJIBI U JIEMOHCTpPAIIHIA
4 BO3/yXa.
JlaGopaTtopHnas pabota O6opynoBanue ajist
«3mepenue ynenpbHOu 1abopaToOpHBIX paboT H
TETUTOEMKOCTH Pa3InIHBIX VYCHUYECKUX  OITBITOB
5 BEIIECTBY. (Ha 0aze KOMILJIEKTOB
[InaBneHue u oTBEpICBAHUE. s OI'D
JlaGopatopHas pabota «OTIuBKa
6 napa)uHOBOTO COJITATHKAY
JlaGoparopHas pabota Ob6opynoBanue ais
«Habmronenue 3a raBieHueM 1abopaToOpHBIX paboT U
7 h1059 2 YUEHUYECKUX OMBITOB
8 Perenne onuMnuaaHpIx 3a1a4 ObopynoBanue s
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Ha ypaBHEHHE TEIJIOBOro OajiaHca JIEMOHCTpAIH
Pemmenne onuMuaaHpIx 3a1a4 ObopynoBanue s

9 Ha pacy€T TEIUIOBBIX MPOLIECCOB JIEMOHCTpAIHi

10 Jlaboparopus kpuctamiorpadum.
Hcnapenue u KoHaeHCAIMSI. ObopynoBanue is

11 JIEMOHCTpAIUi
CocraB atmocdepsl, ObopynoBanue s
HaOJI0ZICHUE TIepexo1a JIEMOHCTpALIHiA
HEHACBHIIICHHBIX [1apOB B

12 HACBIIICHHBIE.
Bnaxxnocts Bo3myxa Ha pasHbix | OGopynoBaHue IS

13 KOHTHHECHTAX JIEMOHCTpAINi

3. DuekTpuyeckue sipjaeHus (84)

Muxkpomup. Moaenu aroma, O6opynoBanne s

14 CYIIECTBOBAaBIIKE /10 Hayana XIX JIEMOHCTpALIMH
Hcropust OTKpbITUA U JEUCTBUSA KommnbsrorepHoe

15 TaJIbBAHUYCCKOTI'O 3JICMCHTA O60pyﬂ033HHe
Ucropust cozpanus 35ekTpodopHoit

16 MAaIIHHbI
OnbiThl Bonbra. Dnekrpuyeckuit Kommnsroreproe

17 TOK B DJIGKTPOJIUTAX. o0opynoBaHue
Pemenne onuMnuaaHpIx 3a1a4 Ha ObopynoBanue s

18 3aKOHBI MIOCTOSTHHOTO TOKA JIEMOHCTpAINi
Habmronenue 3aBucuMocTu ObopynoBanue Is
CONPOTHUBIICHUS IPOBOJHUKA OT JIeMOHCTpPAIHH

19 TEMIEPATypHhI.
JlaboparopHnas paboTa O6opynoBanue st
«OmnpeneneHue CTOUMOCTH 1ab0opaTOpHBIX padoT |
M3PACXOJOBAHHOM JIEKTPOIHEPTHUH | YUEHUYECKUX  OIBITOB
10 MOIIIHOCTH NMOTPEOUTENS U IO (Ha Oasze KOMILJIEKTOB

20 CUETYUKY) s OI'D
Pemenue onuMnuaaHpIx 3a1a4 ObopynoBanue s

21 Ha TEIUIOBOE JENCTBUE TOKA JIEMOHCTpAIHii

4. DjIeKTPOMArHUTHBbIE siBJIeHUd (34)
DJeKTPOMArHUTHEIC SIBICHUS. ObopynoBanue s

22 DJIEKTPOU3MEPUTEIIbHBIE TPUOOPHL. | TEMOHCTpAIUi
MarnutHas anomanusi. Marautasle | OGopymoBaHUE JUIS

23 Oypu JIEMOHCTpAIUI
PasznoBuanocTH

24 3JIEKTPOJIBUTATETEH.

5. Ontuyeckue saBJjeHus (74)

25

HcTouHuKH CBETA: TCIIJIOBBIC,

O6opynoBanue s

JIFOMUHECIICHTHBIC JIEMOHCTPALINI

DKcrepuMEeHT Ha0JIIoICHHE.

MHorokpatHoe u3o0pakeHue

npeaMeTa B HECKOJIBKHX IIIOCKUX
26 3epKajax.

M3roToBUTH EPUCKOII U C €T0 O6opynoBanue ams
27 HOMOIIBIO TPOBECTH HAOIIOICHHS JIEMOHCTpaIHi

[TpakTH4eckoe UCIOIb30BaHNE O6opynoBanue ams
28 BOTHYTBIX 3€pKal JIEMOHCTpALI

3puTenbHbIE UIUTIO3HH, ObopynoBanue s
29 HOPOXKJaeMBbIE TPETTOMIICHHEM JIEMOHCTpAIHi
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cBeta. Mupaxu.

30 Pa3BuTrE BOJTOKOHHOW ONTUKU
Hcnonbs3oBaHue 3aKOHOB CBETA B
31 TEXHHUKE
6. YesioBek u npupoaa (44)
32 ABTOMAaTHKA B HallIeH )KU3HH . Kommnsroreproe
33 Panuo u TeneBuaenue obopynoBaHue
AJbTEepHAaTUBHBIE HCTOUHUKH
34 sHepruu. Buasl a5ekTpocTaHnid
Hayxka ceronns. Hayka u
35 0€301acHOCTb JIIOJICH.
KaHeHHapHO-TeMaTH‘leCKOE IJIAHUPOBAHUE 9 kjaacc
Hara Tema ypoka Hcnoabs3oBanue IpuMe
Ne IIPOBEACHUS 000py10BaHMS LIEHTPA | YaHUE
/n | lnan | ®akr eCTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HAINIPaBJIEHHOCTEl
«Touka pocra»
1. BBenenue (1)
Beognoe 3anstue. lenn u 3amaum | KommberorepHoe
1 Kypca. TexHrnka 6€301acHOCTH. 00opyi0BaHnE
2. Kunemartuka (7 4)
CniocoObl onucanus ObopynoBanue s
2 MEXaHUYECKOTO IBUKEHUS JIEMOHCTpaLui
[IpssMonuHENTHOE pABHOMEPHOE O6opynoBanue ams
JBHKEHHUE 110 TI0CKoCcTU? CMOTpS JIEMOHCTpALHit
3 13 KaKoi TOYKY HaOII01aTh
OTHOCHUTEIBHOCTD ABMXKEHUS. ObopynoBanue s
4 CI10’keHH€e IBYKEHUI. JIEMOHCTpALUHI
Jlabopamopnvie pabomoi: O6opynoBanue ajst
«M3ydyeHune nBuxKeHHUs CBOOOIHO na0opaTOpHBIX paboT U
najaroliero tenay», «Mzyduenue YUYEHUYECKUX ONBITOB
S JIBIDKEHUS TeJla 10 OKPYKHOCTH»
Kak u kyna nonerena BUIIHEBAs O6opynoBanue as
kocTouka? Pacder TpaekTopuun JEMOHCTpAIHH
JBUKEHUS TEJ U ITePCOHaXen
6 paccka3os P.Pacms o Mronxaysene
HcTopudeckast peKOHCTPYKLUS ObopynoBanue s
onbITOB ["anniiest mo onpeeIeHuI0 JIeMOHCTpAIHiA
7 YCKOpEHHS g.
Omnpenenenne CKOpoCcTU ObopynoBanue s
PaBHOMCPHOI'O ABVMXXCHUSA IIPU }IeMOHCTpaHI/Iﬁ
MCII0JIb30BaHUU TPEHAXepa
8 «OeroBasi JOPOXKKay.
3. Innamuxa (84)
Cuna BoJu, cuiia yOeKIeHUS WK Ob6opynoBanue s
9 cuiia - puznyeckas BeauyuHa? JEMOHCTpALMH
Jlabopamopnas paboma: O6opynoBanue aJis
10 «M3mepeHne Maccol Tena» 71a00paTOpHBIX paboT H
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JIBr>keHue Tena moj AeUCTBUEM

YUCHHUYCCKHX OIIBITOB

11 HECKOJIbKUX CHJI
JIBuKeHHe CUCTEMBI CBA3aHHBIX O6opynoBanue s
12 TEN JIEMOHCTPALIUI
Jlabopamopnvbie pabomur: | OO0OpymOBaHUE IS
«3y4yeHne TpeHust CKOJIbKEHUS 1abopaToOpHBIX padoT H
13 YUEHUYECKUX ONBITOB
Junamuka paBHOMepHOTO ABWXeHHUS | OO0pymoBaHHE IS
14 110 OKPY>KHOCTHU JIEMOHCTpAIH
Hcropust pa3BuTus NpeACTaBICHUN O6opynoBanue amst
15 o0 Becenennoii. ComHeunas cucrema. JIEMOHCTpAIUi
OTKpbITUSL HA KOHYUKE TIepa. ObopynoBanue s
[IepBble UCKYCCTBEHHBIE CITYTHUKU JIEMOHCTpALHii
16 3emiu.
4. Umnyabc. 3aKoH coxpaHeHUs1 MMITYJibca (349)
17 Kak BbI IXTy Ha30BeTe... KommnbsrorepHoe
18 PeakTuBHOE JBUKEHUE B IIPUPOJE. 0bopynoBaHue
PaccnenoBanue JITII ¢ momoribsro Komnberorepnoe
19 3aKOHA COXpaHEHUs UMITyJIbCca 00opyi0BaHuE
5. Craruka (24)
Jlabopamopnas paboma: O6opynoBanue st
«OmnpeneneHue NeHTPOB Mace 71ab0opaTOPHBIX padoT |
20 pa3INYHBIX Te (TpU crnocoba)» YUEHUYECKUX OMBITOB
IIpumeHeHne npocTeIx MexaHu3MoB | KomnberotepHoe
B CTPOUTENILCTBE: OT 3eMJISIHKH JI0 obopynoBanue
21 HebocKkpeda
6. Mexannuyeckne Kojedanusi M BOJHBI (34)
22 Bujpl MassTHUKOB U UX KoseOaHUM O6opynoBanue s
23 YTo 1epeHOCHT BOJTHA? JIEMOHCTpaui
KonebaTenbHble CUCTEMBI B IPUPOJIC
24 Y TEXHUKE
7. DJeKTPOMArHUTHbIE KOJIe0aHUS M BOJHBI (24)
DKcrnepuMeHTalIbHasl TPOBEPKa KomnerorepHoe
25 cBoiicTB OM BOJH. 000py10BaHuE
Uccnenosanue snexktpomaruutoro | KommerorepHoe
26 n3nydennss CBU-neun o0opynoBaHue
8. OnrTuka (44)
. UsrotoBnenune moaenu KomnerorepHoe
27 Kaneitjockona. 060py0BaHKE
DKcrepuMeHTaIbHas MPOBEPKa ObopynoBanue s
28 3aKOHA OTPaKEHUs CBETA. J€EMOHCTPALNI
Jlabopamopnas paboma: O6opynoBanue ajst
«3MepeHue nokaszaTens 1abopaToOpHBIX paboT H
29 MIPEIOMJIEHUS BOJIBI» YYCHHUYECKUX OIBITOB
Kaxk otnuuarorcst mokazarenu ObopynoBanue s
30 MIPEJIOMJIEHUS] IIBETHOTO CTEKJIa JIEMOHCTpAaIHi
9. ®du3uKa aToMa U ATOMHOT0 siapa (44)
[lornomienue u UCycKaHUE CBETA KomnerorepHoe
31 aroMamu. OnTnyeckue CIICKTPBEIL. 060py}1033HHe
N3mepenne KITA COJIHEYHOM
32 Oarapeu KomnerorepHoe
33 BrnusiHue paanoakTUBHBIX
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M3JIy4E€HUH HA JKUBBIC OPraHU3MBbI o0opyaoBaHue
Crioco0bI 3aIUTHL OT
34 pPaaruOaKTUBHBIX I/ISJ'IyLICHI/Iﬁ
COT'JIACOBAHO COT'JTACOBAHO
[TpoToxon 3acenanus kadeapsr EMI] 3amecturenb qupekTopa no Y BP
ot 28 aBrycra 2021 roga Ne 1 [ymeesa T.B.
30 aBrycra 2021 rona
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