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TMMOSICHUTEJIbBHAA 3AITUCKA

Peanuzauus nporpamMmbl 00€CreYnBaETCS HOPMATUBHBIMU JJOKYMEHTAMM:

1. ®enepanbubiii 3aK0H 0T 29.12.2012 No 273-D3 (pexn. ot 31.07.2020) «O6
oOpazoBanuu B Poccuiickoit ®enepauun» (C U3M. W JOM., BCTYIl. B CHIYy C
01.09.2020).

2. llacnopt HanumoHandbHOrO mpoekta «OO0pa3oBaHue» (yTB. MPE3UAUYMOM
Cosera npu Ilpesunente PO mo crparernyeckoMy pa3BUTHIO U HAILIMOHAJIbHBIM
poeKTam, mpoTokod ot 24.12.2018 Ne 16)

3. TocymapcrBennass mporpamma Poccuiickoit ®enepannn «Pa3Burtue
obOpazoBanus» (yTB. [locranonenuem IlpaBurenbctBa PO ot 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «O0 yTBepKIeHHH rOCYIapCTBEHHOM MporpaMMbl Poccuiickoit
Oenepanuu «Pa3putrie 00pazoBaHUN».

4. Tlpodeccuonanbusiii crangapt «llenaror (memarorunyeckasi n1esTeIbHOCTD
B JIOIIKOJIbHOM, HaYaJbHOM OOIIEeM, OCHOBHOM OOIIEM, CpeIHEeM oO0IeM
oOpazoBanuu), (Bocmurarenb, ydutTenb)» (pex. ot 16.06.2019) (Ilpukas
MunucrtepcTBa Tpyaa u counanbHoi 3amuTbl PO ot 18 okTsi6pst 2013 r. Ne 544H, ¢
W3MEHEHUSIMH, BHECEHHBIMH MPUKa30M MuHuHcTEepCTBa TpyAa U comzamuTtsl PO ot
25.12.2014 Ne 11158 m ot 5.08.2016 1. No 422n).

5. Meroandeckue peKOMEHJAIMU MO CO3JaHUI0 M (DYHKIIHMOHUPOBAHUIO B
o011e00pazoBaTeIbHBIX OPraHU3ALUAX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH U
MaJbIX TOPOJaxX, HEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJOTUYECKOU
HamnpaBieHHocTel («Touka poctay) (YTBepkKIeHbI pacnopsbkeHrueM MUHHCTEpPCTBA
npocseienus Poccuiickoit @eneparuu ot 22 mast 2022 r. Ne TB 977/02)

BraeypouHass aesTeIbHOCTh SIBISCTCS COCTABHOW YacThbIO 00pa30BaTEIBLHOIO
nmpoiecca U OAHOW W3 (popM opraHm3anuu CBOOOJHOTO BpeMeHH oOydarommuxcs. B
pamkax peanuzannun OI'OC OOO BHeypouHasi ACSATENBHOCTh — 3TO 00pa3oBaTeNbHAS
TeSITENBHOCTD, OCYIIECTBIIsIeMast B (hopMax, OTIMYHBIX OT YPOUHOH CUCTEMBI OO yUCHUS,
M HampaBlieHHAas Ha  JIOCTMKCHUE  IUIAHUPYEMBIX  PE3YJIbTaTOB  OCBOCHUS
00pa3oBaTeIbHBIX MPOrpaMM OCHOBHOIO oOmiero obOpaszoBaHus. Peamm3anmst padoueit
MpPOrpaMMbl  Kypca BHEYPOUHOM NEATENLHOCTH MO (u3uke «IKCIEpUMEHTApU IO
¢usnke» CcrmocoOCTBYET OOIMIENHTENIEKTYyaIbHOMY HAMPABICHUIO PA3BUTHIO JIMYHOCTH
obyuaromuxcs 7-9 - X kinaccoB. dusnyueckoe 0Opa3oBaHKE B CUCTEME 00IIETO U CPETHETO
oOpa3oBaHus 3aHUMAET OJIHO W3 BEAYIIMX MeCT. SABisasich (QpyHIAMEHTOM HAyYHOTO
MHUPOIIOHUMAHHUSA, OHO CIOCOOCTBYeT (hOPMHUPOBAHUIO 3HAHUN 00 OCHOBHBIX METOJAX
HAyYHOTO TO3HAHUS OKPYKAIOMIETO MHUpa, (YHIAMEHTAIBHBIX HAay4YHBIX TEOpUU U
3aKOHOMEPHOCTEH, OPMUPYET Y yUAIINXCSI YMEHUS UCCIEA0BATh U OOBSICHATH SIBICHUS
npupoAbl W TeXHUKW. Kak WIKONBHBIH Tipeamer, (u3nka o01amaer OTrpOMHBIM
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IYMaHUTApHbIM TOTEHLHMAJIOM, OHAa AaKTUBHO (OPMUPYET HHTEIUIEKTYaJbHbIE U
MHUPOBO33pEHUYECKME KauecTBa JUYHOCTH. Jluddepenumanuss npeamnonaraeT TaKylo
OpraHu3aluIo nmpouecca o0Oy4eHHsl, KoTopasi yUuThIBA€T UHAUBUAYAJIbHbIE OCOOEHHOCTH
yyalluxcsi, MX CHOCOOHOCTM W HMHTEPECHl, JMYHOCTHBIA ombIT. Juddepenuuanus
o0ydeHus (pu3NKe MO3BOJISIET, C OAHOM CTOPOHBI, 0O0eCTeUnTh 0A30BYIO0 MOJATOTOBKY, C
IpYyrod — yJIOBJIETBOPUTH MOTPEOHOCTH KaXAOro, KTO TNPOSBIAET HMHTEPEC M
CIIOCOOHOCTH K TPEIMETYy U BBIXOAUT 3a pPaMKH M3y4eHUsS (PU3UKU B IIKOJIBHOM
Kypce. Ha 3aHsaTusix KpyXkKa IUIaHUPYETCS pelieHue MpoOJEeMHBIX  3ajaad
MEXIPEIMETHOTO COJIEpPkKAHUS, BBIMOJHEHUE HKCIIEPUMEHTATBHO-PACUETHBIX 3aJaHul
UCCIIEI0BATENbCKOrO XapakTepa. Bce 3TO Mo3BONISIET MOAHATH MHTEPEC y4alluxcs K
U3yYeHHIO (U3UKU. 3aHATHS TO3BOJAIOT (POPMUPOBATH TaKUE Ba)KHbIE IS
COBPEMEHHOCTH KauecTBa 4YENOBEKa, KaK CTpEeMJICHHE K YCIEeXy, YyMEHHE paldoTaTrh B
KoMaHjie, pabotaTh ¢ oOopyaoBaHueMm ¢usnueckoil sadoparopun «Touka pocTay;
BOCHHUTHIBAIOT YYBCTBO KOJUIEKTHBU3MA, JAPYKObI M TOBApHILECTBA, CIIOCOOCTBYIOT
(OpMHUPOBAHUIO TAKUX YEPT XapaKTepa, KaK BOJIS, HACTOMYUBOCTh, OTBETCTBEHHOCTH 3a
BBLITIOJTHEHIE 3aJlaHUM.

eau kypca
Lenpto mporpaMmbl  Kypca  BHEYpOUYHOM  JIEATEIBHOCTH 1O  (u3uke
«IKcriepuMeHTapuil Mo Gu3nKe», s ydanmxces 7-9- X KJ1acCcoB SBISIOTCA:

* pa3BUTHE Yy YyYalIUXCS IMO3HABATENIbHBIX WHTEPECOB, WHTEIUIEKTYaJbHBIX U
TBOPUECKHX CIIOCOOHOCTEH B TMpOIECCe pEIIeHHs MPAaKTUYECKUX 3aaad U
CaMOCTOSATEIILHOTO PUOOPETEHUSI HOBBIX 3HAHUN;

* (hopmupoBaHUEe U pa3BUTHE y YUAIIUXCS KIIOYEBBIX KOMIIETCHIIUNH — y4eOHO —
M03HABATENIbHBIX, HHPOPMAIMOHHO - KOMMYHHUKATUBHBIX, COITUANIbHBIX, M KaK CIIEACTBHE
- KOMITETeHIIMH JIMYHOCTHOTO CaMOCOBEPIIICHCTBOBAHMS;

* (opmupoBaHHE TPEAMETHBIX M METANPEIMETHBIX pPE3yJIbTaTOB OOYYCHHS,
YHUBEPCAIBHBIX YUYCOHBIX JICHCTBUM;

* BOCIUTAaHUE TBOPYECKOW JMUYHOCTHU, CHOCOOHOM K OCBOCHHMIO TEPEOBBIX
TEXHOJIOTUN U CO3JJaHUIO0 CBOMX COOCTBEHHBIX Pa3padO0TOK, K BHIIBUYKEHUIO HOBBIX HJICH
U TPOCKTOB; peaM3aIus NESITeIbHOCTHOTO IMOAX0Aa K MPEeIMETHOMY OOY4YeHHWIO Ha
3aHITHSIX BHEYPOUHOU NESITEILHOCTH MO (DU3MKeE.

Oco0OEHHOCTBI0O BHEYPOUHOW EATEIHHOCTH MO (DHU3MKE B paMKax KPYKKOBOU
paboTHI ABISETCS TO, YTO OHA HAMPABIEHA HA JOCTHKEHHE O0YJArONIMMUCS B OOJbIIEH
CTETICHU JIMTYHOCTHBIX M METAPEIMETHBIX PE3YIHTATOB.

3amayu Kypca
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Jlns peanuzanuu 1enei Kypca TpedyeTcsl pelieHne KOHKPETHBIX MPAKTUYECKUX
3aja4. OCHOBHBIC 3a/la4l BHEYPOUHOU JEATEIbHOCTH 10 (PU3UKMU:

* BBISIBJICHUE UHTEPECOB, CKIIOHHOCTEH, CIOCOOHOCTEMN, BOBMOXKHOCTEN yUaIIUXCs
K pa3JIMYHbIM BUIaM JESATEIbHOCTH;

* (hoopMUpOBaHUE TIPEACTABICHUS O SBJICHUSX M 3aKOHAX OKPYXKAIOIIETO MUpPA, C

KOTOPBIMU IIKOJIbHUKH CTAIKHUBAIOTCS B TOBCETHEBHOM JKU3HU,

* (hopMUpPOBaAHUE MPEJICTABICHUS O HAYYHOM METOJI€ TTO3HAHUS;

* pa3BUTHE UHTEPECA K HCCIIEI0BATEIbCKOMN ACSTEILHOCTH,

* pa3BUTHE OTBITA TBOPUYECKOU JAEATETHHOCTH, TBOPUECKUX CITOCOOHOCTEN;

* pa3BUTHE HABBHIKOB OpPraHMU3allMd HAYYHOT'O TPyJa, padOThl CO CIOBApSIMU U
SHIUKJIONIEIUSIMU, PAOOTHI ¢ 000pyI0BaHuEM Jabopartopuu «Touka poctay;

* CO3/IaHUE YCJOBUU ISl peald3allid BO BHEYPOUHOE BpeMs MPUOOPETEHHBIX
YHUBEPCAJIbHBIX YUEOHBIX ICUCTBUN B YPOUHOE BPEMS;

* pa3BUTHE OMbITa HEPOPMAILHOTO OOIIEHHUS, B3aUMOJIEHCTBHS, COTPYTHUYECTBA;
pacuImpeHue paMoK OOIIEHUS C COIIUYMOM.

* (hopMupoBaHHE HABBIKOB MOCTPOEHUS (DU3MUECKUX MOJEJEH W OIpeeleHUs
TPaHUI] UX TPUMEHUMOCTH.

* COBEpIICHCTBOBAHWE YMEHUHN MPUMEHATH 3HAHUS N0 (U3MKE I 00BSICHEHUS
SBJICHUW TTPUPOJIbI, CBOMCTB BEIIECTBA, PEIICHUS (PU3NUYECKUX 3a]1a4, CAMOCTOSITEIBHOTO
npuoOpeTeHuss U OIEHKM HOBOM  HMHpopManuud (HU3HUYECKOTO  COJEpKaHMUs,
UCIIOJIb30BaHUS COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

* UCIIOJIb30BaHKUE MPUOOPETEHHBIX 3HAHUN U YMEHUH JJIs1 PEIICHUS TPAKTUYECKUX,
’KU3HEHHBIX 33/1a4;

* BKJIIOYCHHUE YYaAIIUXCS B PAa3HOOOPA3HYIO JESATEIBHOCTb: TEOPETHUECKYIO,
PAKTUYECKYIO0, aHATUTUYECKYIO, TIOUCKOBYIO;

* BBIpa0OTKA THOKWX YMEHHH TMEPEHOCHTHh 3HAHMS M HABBIKM Ha HOBBIC (POPMBI
yaeOHOM paboThI;

* pa3BUTHE COOOPA3UTEIHLHOCTH U OBICTPOTHI PEAKIIMHM TPH PEIICHUH HOBBIX
Pa3TUYHBIX (PU3MUECKHUX 3a/1a4, CBA3aHHBIX C MPAKTUYECKON MeATEIbHOCTHIO.

HampaBneHHocTs porpaMmbl — mudpoBast 1adopaTopus. Y pOBEHb MPOTPAMMBI —
6a30BbIit. Bo3pacT oOydarommxcs: ot 12 ner no 16 ner. Cpok peanuzanuu mporpaMMBI:
1 ron, 35 gacoB. Pabouast mporpamma Kypca BHEYPOUHOUW NESITEIBHOCTH TO (HHU3UKE
«OKcriepuMeHTapuii Mo GuU3NKe» TMpeAHa3Ha4yeHa IS OpraHu3allil BHEYPOUHOU
nesaTenbHoCTH oOy4daromuxcs 7-9 kimaccoB MbOY COIII (BoenBen) r 3epHorpasa.

Ilnanupyembie pe3yJbTaTbhbl 0OCBOEHHS MPOrPAMMbI BHEYPOUYHOI AeSITeJIbHOCTH
«IKcnepuMeHTaApuid o pu3nke) (¢ MCNoab30BaHUEM 000pyaoBanus « Touka
pocTa») B 7-9 Kiaccax.
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Peanuzanus nporpamMmbl ClOCOOCTBYET JOCTHKEHUIO CIICIYIOIUX Pe3yJbTATOB:
JInuyHOCTHBIE:

B chepe MTMIHOCTHBIX YHUBEPCAIBHBIX YUECOHBIX TEUCTBUM yUalTUXCA:

* yueOHO-TIO3HABaTENbHBI MHTEPEC K HOBOMY y4eOHOMY Marepuaidy U crocodam
pelIEHNs] HOBOM 3a/1a4u;

* OpUEHTAIMs Ha TOHUMAaHKEe IPUYKH yCIieXa BO BHEYUEOHOU 1EeSITEIbHOCTH, B TOM YHCIIE
Ha CaMOaHaju3 U CAMOKOHTPOJb pe3yjibTaTa, Ha aHajlu3 COOTBETCTBUS PE3YJbTATOB
TpeOOBaHUAM KOHKPETHOM 3a/1auu;

* CHOCOOHOCTh K CaMOOLIGHKE Ha OCHOBE KpUTEPHEB YCIEUIHOCTH BHEY4YeOHOMU
NEATEIIbHOCTH;

Obyuarowuiicsi nOIYYUM 603MOICHOCMY OJisL YOPMUPOBAHUSL:

* BHYTPEHHEH IMO3ULUH LIKOJIBHUKA HA YPOBHE IOJO0KUTEIBHOI0 OTHOLIEHUS K IIIKOJIE,
NOHMMAHHUS HEOOXOJAMMOCTH YYEHHUsS, BBIPAXEHHOr0 B TNpeodiajaHuu y4eOHO-
[I03HABaTEJIbHBIX MOTUBOB;

* BBIPQXKEHHOW yCTONYMBOM yueOHO-TI03HABATEIbHON MOTHUBALIUN YUEHUS;

* YCTOMYMBOTO y4eOHO-TI03HABATEILHOTO MHTEPECa K HOBBIM OOIIIMM CIIOcCO0aM pelieHus
3a/1a4.

MeTtanpeaMeTHbie:

B cdepe perynssTHUBHBIX YHUBEPCATIBHBIX yUEOHBIX IEUCTBUM ydaluXCsi:

* [JJAHUPOBATh CBOU JEHCTBHS B COOTBETCTBUU C MOCTABJIECHHOM 3a/Ja4yeil U yCIOBHUIMU
€€ peanu3aliy, B TOM YHCJIE BO BHYTPEHHEM IUIAHE;

* YYUTHIBATh YCTAHOBJICHHBIEC MPAaBUJIA B TUIAHUPOBAHUHU M KOHTPOJIE CIIOCO0a peIIeHMS;
* OCYIIECTBIISATh UTOTOBBII U MOLIArOBBII KOHTPOJIb 110 PE3YyJIbTATY;

* OLEHUBATh NPaBUJIBHOCTb BBINOJHEHHUS JCHCTBUS HAa YPOBHE aJE€KBATHOM
PETPOCTIEKTUBHOM OLIEHKH COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSM JIAHHOM 3a/layu U
3aJa4HON 00JIaCTH;

* QJICKBATHO BOCIIPMHUMATH IIPEJIOKEHUS U OLICHKY YUUTENIEH, TOBAPUIIEH, POAUTEIIEH
U IPYTUX JIIOAEH;

* pa3nu4aTh CIoco0 U pe3ynbTatr ACHCTBUSL.

Obyuarowuiics NOLY4YUM 603MONCHOCMb HAYUUMCA!

* B COTPYJHUYECTBE C YUUTEIIEM CTaBUTh HOBBIC YU€OHBIC 3a/a4H;

* MPOSIBJISITH O3HABATENIbHYIO0 HHUIIUATUBY B yY€OHOM COTPYAHUYECTBE;

* CaMOCTOSITEJIbHO aJ€KBATHO OIICHUBATh MPABWIBHOCTbH BBHIMIOJIHEHUSI NIEUCTBUA U
BHOCUTHh HEOOXOAMMBIE KOPPEKTUBBI B UCIIOJHEHHUE KaK M0 XOAY €ro peaiu3aluu, Tak U
B KOHLIE JICVCTBHS.

B cdhepe no3HaBaTeIbHBIX YHUBEPCATBHBIX YUSOHBIX ICHCTBUI yUaIUXCS:

* OCYILIECTBJISITh MOUCK HEOOXOAMMOW HH(OpMaluu [Ji1 BBINOJHEHUS BHEYYEOHBIX
3alaHUM C UCMOJB30BaHUEM Y4YEOHOUM JUTEPATyphl U B OTKPHITOM HH(OPMaIIMOHHOM
MPOCTPAHCTBE, SHIMKIONEANMN, CIPABOYHUKOB (BKJIIOYAsi 3JIEKTPOHHbIE, LU(PPOBBIE),
KOHTPOJINPYEMOM ITPOCTPAHCTBE
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WNHurepHera;

* OCYILIECTBIATH 3aUCh ((PUKCcaLKIO) BBIOOPOUHOU HH(POpMAIIMK 00 OKPY’KaIOIIEM MUPE
1 0 ce0e caMoM, B TOM 4YHCII€e ¢ momMolbio nHcTpymeHToB UKT;

* CTPOUTH COOOIIEHUS, TPOEKTHl B YCTHOM U MHUCbMEHHOU (popMe;

* IPOBOJIUTH CPABHEHHUE U KIACCU(PUKALIMIO 110 3aJaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh NPUUYUHHO-CJIEICTBEHHBIE CBA3U B U3y4a€MOM KpYre sIBJICHUI;

* CTPOUTD PacCyXJACHUS B pOpME CBSI3U MPOCTHIX CYXACHUN 00 00BEKTE, €ro CTPOCHUH,
CBOMCTBAX U CBA3AX;

Obyuatowuticsi NOLYYUM 803MOHNCHOCHIb HAYUUMBCA!

* OCYIIECTBISATh PACHIMPEHHBbI MOUCK HHGOPMALMK C HCIOJIb30BAHUEM PECYpPCOB
o6ubnuotex u cetu MHTEepHeET;

* 3aMuChIBaTh, PUKCHPOBaTh MH(pOpMaAIUI0O 00 OKPYKAIOUIMX SBJICHUSAX C MOMOIIBIO
uHcTpymeHnToB UKT;

* OCO3HAHHO U MTPOU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM U MUCbMEHHOM (opMe;

* OCYHIECTBIIATh BBIOOp Haubonee S(PPEKTUBHBIX CIOCOOOB pelieHus 3ajaad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUK;

* CTPOUTH JIOTUYECKOE pPACCYXKJIEHHE, BKJIIOYAIOIIEe YCTAHOBIICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3CH;

* MOTYT BBIUTH Ha TEOPETHUECKHM YpOBEHb pEIICHMs 3aJay: pelIeHHue TI0
ONpEJICTICHHOMY IIJIaHy, BIJIAJICHUE OCHOBHBIMM TIPUEMaMH PEIICHUs, OCO3HAHHUSA
JESTEIHHOCTH IO PEUICHUIO 3a/1a4H.

B cdhepe koMMyHMKATMBHBIX YHUBEPCATIbHBIX YUEOHBIX IEUCTBHUM yUaluxcs:

* aJIEKBaTHO MCIIOJIH30BaTh KOMMYHHKATUBHbBIE, MIPEXKJIE BCETO - pEUYEeBbIE, CPECTBA JIJIS
pElIeHHs Pa3IMYHbIX KOMMYHUKATUBHBIX 3a]1a4, CTPOMTh MOHOJIOTHYECKOE COOOIICHHE,
BJIAJIETh AUAIOTHYECKOU (GOpMON KOMMYHHUKAIIMU, UCTIOIb3Ys, B TOM UUCIIE CPEACTBA U
uHcTpyMeHThl KT u nucTaHImoHHOTO OOIICHMS;

* IOMyCKaTh BO3MOXKHOCTh CYIIIECTBOBAHUS y JIOJIEH PA3IMYHBIX TOYEK 3PEHHUS, B TOM
YHClie HE COBMAAAIONINX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS Ha MO3HIINIO MapTHEpa
B OOIIIEHNHU U B3aMMO/ICHCTBUH,

* YYUTHIBATh PAa3HbIE MHEHUS U CTPEMUTHCA K KOOPAWHAIMU PA3TUYHBIX MO3UIUN B
COTPYJIHUYECTBE;

* popMynHupoBaTH COOCTBEHHOE MHEHUE U TTO3UITHUIO;

* IOrOBapUBaTHCS U IPUXOAUTH K 00IIEMY PELIEHUIO B COBMECTHOM A€ TEILHOCTH, B TOM
YHCJIE B CHTyallul CTOJKHOBEHHSI HHTEPECOB;

Obyuarowuiics noay4Yum 603MOHNCHOCHb HAYUUMbCA!

* YUUTBHIBATh U KOOPJAMHUPOBATH B COTPYAHUYECTBE OTINYHBIE OT COOCTBEHHON MO3ULIUU
IPYTUX JTIOAEH;

* YUUTBIBATH PA3HbIE MHEHHS U UHTEPECHI 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

* [IOHUMATh OTHOCUTEIBHOCTh MHEHHI U NIOJIXOI0B K PEIIECHUIO TPOOIEMBI;

* AQPryMEHTHPOBAThH CBOIO MMO3UIIMI0 U KOOPAUHUPOBATH €€ C MO3ULUSIMH ITAPTHEPOB B
COTPYIHUYECTBE MPHU BBIPAOOTKE OOLIEr0 PEIICHHs] B COBMECTHOM JAEATENbHOCTH;

* 3a/1aBaTh BOIIPOCHI, HEOOXOAUMBIE ISl OpPraHU3alMK COOCTBEHHOW AESATENIBHOCTU U
COTPYIHUYECTBA C NAPTHEPOM;
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® OCYIICCTBJIATD B3aUMHBIN KOHTPOJIb U OKa3bIBATb B COTPYAHUUYCCTBE HGO6XOI[I/IMYIO
B3anMMOIIOMOIIb.

IIpeamerHsble:

- OPUEHTUPOBATHCS B SIBICHUAX U O0BEKTaX OKPYXAIOLIEro MUPA, 3HATh IPAHULIBI UX
IIPUMEHUMOCTH;

- IOHUMATh OIpeAeNICHUs (PUINUYECKUX BEIIMUYMH U IIOMHUTH ONPEAEIISIONINE (POpMYJIbI;
- MOHUMAaTh KakUM (HPU3UYECKUM NPHUHIMIAM M 3aKOHAM IMOAUYMHSAIOTCS T€ WIH WHBIE
OOBEKTHI U SIBJICHUS IPUPOJIBI;

- 3HaHWE MOJIEJIH MOMCKA PEIICHUH 1S 3a7a4 1o (pu3uke;

- 3HaTh TEOPETUYECKNE OCHOBBI MAaTEMATHKH.

- IpUMeYaTh MOJIENH SIBJICHUN U 00BEKTOB OKPYKAIOIIETO MUPA;

- AaHAJIM3UPOBATh YCIIOBHE 3aa4H;

- nepeOopMyITUPOBATH U MOJICTUPOBATH, 3AMEHATh UCXOIHYIO 3a/1a4y JPYToi;

- COCTaBJIATh IUIAH PELLICHNUS;

- BBIJIBUT'aTh U IPOBEPSATH MIPEJIaracMsple JIJIsl PELIEHUSI TUTIOTE3BI;

- BJIAJETh OCHOBHBIMU YMCTBEHHBIMH OIEPALMSIMHU, COCTABIISIOIIMMU ITOUCK PEIICHUS
3a/1a4un.

Conepxanue nporpaMMbl BHEYPOUHOH 1eATeTbHOCTH
7 KJacce

BBenenne. BeogHoe 3anstue. Llenu u 3anaun kypca. TexHuka 6€301macHOCTH.

PoJsib 3KkcIepUMEHTA B )KU3HM YeJIOBEKA.

Teopus: VI3yunTh OCHOBBI TEOPUHU MOTPEITHOCTEN. [orpemIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHUM, MAKCUMaJIbHASA MOTPEIIHOCTh KOCBEHHBIX U3MEPEHUM, YUET MOTPEIIHOCTEN
U3MEpeHu Tpu mocTpoeHun rpadukoB. IlpeacTaBieHne pe3yJbTaTOB H3MEPCHHH B
dbopme Tabymi u rpaduKoB.

Ilpakmuxa: OCHOBbI TEOpPUHM MOTPEIIHOCTEH MPUMEHSTh MPU BHIOJIHEHUU
HKCIIEPUMEHTATBHBIX 33724, TPAKTHIECKUX PAbOT. (€ MCMOJIb30BAHNEM 000PY/A0BAHUS
«Touka poctay)

Xapaxkmepucmuka 0CHOBHBIX U008 0esAMENbHOCHIU.

[TpuBOoAUTH IPUMEPHI 0OBEKTOB M3yUCHUS HU3HKHU ((PU3UUECKUE SIBICHUS, PU3MUECKOE
TEJO, BEeIIeCTBO, pusndeckoe nmose). HabmoaaTe n aHanmm3upoBaTh GU3HUECKHUE SBICHUS
(pukcupoBaTh W3MEHEHHS CBOWCTB OOBEKTOB, CpaBHUBaTH WX © 0000mIaTh).
[To3HaKOMUTBCSI C SKCHEPUMEHTAIBHBIM METOJIOM HccieAoBaHus mpupobl. COopka
mpuOOPOB U KOHCTPYKIH. Vcronp3oBaHne W3MEpUTENbHBIX TPUOOPOB. BrimonHenne
1a60paTOPHBIX U MPAKTUIECKUX paldOoT. JMarHoCcTrKa U ycTpaHEHUE HEUCITPABHOCTEH
npuOopoB. BricTpanBaHue runoTe3 Ha OCHOBAHUU UMEIOIIUXCS JaHHBIX.

Mexanuka.

Teopusa: PaBHOMEpHOE U HEpaBHOMEpHOE ABMkeHue. ['paduueckoe mpeacraBieHue
NBWKeHUs. Pemenue rpaduyeckux 3amad, pacyeT IMyTH W CPEIAHEeH CKOpOCTU
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HEepaBHOMEpPHOTo JBMKeHUs. [loHsTue mHepiuu U uHepTHOCTU. LleHTpobexHas cuna.
[Ipumenenue maHHBIX (U3NYECKUX TMOHSATUM B KU3HEACATEIHLHOCTH uesioBeka. Cuia
YOPYTrOCTH, CUjla TPECHHUSL.

Ilpakmuxa: WccnenoBaHue 3aBUCHUMOCTH CWIBl YINPYTOCTH, BO3HHUKAIONIEH B
MPYKHUHE, OT CTEeNEeHH Aedopmanuu npyxunsl. OnpeaeneHue kodppuiuenTa TpeHus Ha
TpubOMeTpe. (¢ uCmoJib30BaHueM odopyaoBanusi «Touka pocTay)

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT CUJIBI HOPMAJIBLHOTO JIABJICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esmeTbHOCU.

Ananu3 Ttabmun, rpadukoB, cxem. I[louck o0OBsiCHEHUsS] HAOIIOIaEMbIM COOBITUSIM.
OmnpenenieHue CBOMCTB MPUOOPOB IO UEpTEk)aM W MOJACISIM. AHAJIU3 BO3HUKAOIINX
npoOJeMHbIX cutyanuil. M3o0paxaTh cCUCTEMy KOOpPJWHAT, BHIOMPATH TEJIO OTCYETA U
CBSI3bIBATH €0 C CHUCTeMOM KoopauHat. Vcmonb3oBaTh CHUCTEMY KOOPAMHAT ISt
U3Y4YEHUs TMPSAMOJMHEHHOro ABMkeHusi Tena. COopka mNpuOOPOB M KOHCTPYKIIUM.
Hcnonw3oBanue u3MEpUTENbHBIX TPUOOpPOB. BeimosHeHHe 1a0OpaTOpPHBIX |
OpakTHYECKUX paborT (¢ wucnmoab3oBaHueM oOopyaoBaHusi «Touka pocray).
JluarHocTka M yCTpaHEHHWE HEUCIPaBHOCTEHW MpuOOpoB. BricTpamBaHue TUMOTE3 Ha
OCHOBaHUHW MMEIIMMXCS AaHHBIX. KOHCTpynpoBaHue U MojeIupoBaHue. BrimomHeHne
3a/IaHUH TI0 YCOBEPIICHCTBOBAHMIO MPUOOPOB. Pa3paboTka HOBBIX BapHAHTOB OIBITOB.
Pa3paboTrka u mpoBepka METOAMKU IKCIEPUMEHTAIbHON paboThl. PaGoTa B Malbix
rpymnmnax. AHaJU3UPYIOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE pelleHue, IeHCTBHUS.
[IpencraBieHne pe3yabTaTOB NAapHOU, IPYNIIOBOM NEATEIBHOCTU. Y YacTHE B TUAJIOTE B
COOTBETCTBHH C MPABUIIAMHU PEUYEBOTO IMOBEICHUSI.

I'mapocraruka.

Teopus: 3axkoH Apxumena, 3akoH [lackaisd, THAPOCTATUYECKOE  [AaBJICHHE,
COOOIIAIOIINECS COCY/bI, THIPABINYECKUE MAIITUHBI.

Ilpaxmuxa: 3a0ayu: BEITAIKUBAIOINIAS CUJIA B PA3JIMYHBIX CHCTEMaX; MPUOOPHI B 3a/1a4ax
(coobmiaromuecss ~ COCyIbl,  THAPABIMYECKHWE  MAIIMHBI,  pblYard,  OJIOKH).
DKCNepUMEHTAIIbHBIC 3aJaHUS:

l)uzmepenue cwiibl Apxumena, 2)u3sMepeHue MOMEHTA CHIIbI, ICMCTBYIOIIETO Ha phlyar,
3)usmepeHue

paboOThl CHJIBI YNPYrOCTH TIPU TOIBEME Tpy3a C TOMOIIBIO TMOABIKHOTO WU
HETIOJIBUKHOTO OJIOKa. (C MCMoJab30BaHneM 00opyaoBanus «Touka pocTa»)
Xapaxkmepucmuxka 0CHOBHbBIX 8UO08 0eAMEIbHOCU:

Ananu3 Ttabnun, rpadgukoB, cxem. [lomck oOBsicHEeHHS HAOIIOIAEMBIM COOBITHSM.
COopka mpubOOpoB W KOHCTPYKIHH. Vcmonp3oBaHHEe W3MEPUTETBHBIX MPUOOPOB.
BreimosniHeHne nmabopaTOpHBIX W TMpaKTUYeCKuX paboT. J(marHocThka W ycTpaHeHUe
HeucnpaBHocTel npuOOpoB. BeicTpanBaHME TUIIOTE3 HAa OCHOBAaHUHM HMEIOLIUXCS
nanubix. KoHcTpynpoBanue u mojenupoBanue. Pabora B Manbplx rpynnax.
AHanu3upyroT, BHIOUPAIOT U 00OCHOBBIBAIOT CBOE pellieHue, AeictBus. [Ipeacrapnenue
pe3yJIbTaTOB MApHOM, TPYNIOBON JesTeabHOCTH. [IoIroToBKa COOOIICHN U TOKJIAI0B.
VYyacTtue B 1uanore B COOTBETCTBHUH C MPABUIIAMU PEYEBOTO MMOBEICHHUSI.

Craruka.
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Teopus: biok. Peryar. PaBHOBECHE TBEPABIX TEJI. Y CIIOBUSA paBHOBECUA. MOMEHT CHUJIBL.
[IpaBuno momentoB. lleHTp TskecTu. lMccnenoBaHue pa3IUYHBIX MEXAHUYECKUX
cucteM. KomMOuHUpOBaHHbIE 3a/1a4d, UCTIONB3YSI YCIOBHS PABHOBECHS.

Ilpakmuxa: N3rotoBiaeHue padboTaroieil CuCTEMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAmeTbHOCU.

Ananuz Ttabnun, rpadukoB, cxeM. [louck 0OBsiCHEHHs HAOIIOIa€MBIM COOBITUSIM.
OrnpenenieHue CBONCTB MPUOOPOB IO UEpPTEKaM U MOJACISIM. AHAIN3 BO3HUKAIOIIUX
npoOsieMHbIX cuTyanuid. HaGmonats neicTBue mpocThix MeXaHu3MoB. [lo3HAaKOMUTHCS
¢ ¢pu3HUECKON MOJEIBIO «a0CONIIOTHO TBEP0E TeNo». PemaTh 3aauu Ha IpUMEHEHUE
ycioBusi(TipaBuiia) paBHoOBecus peidara. [IpuMeHsTh ycinoBue (IpaBUi0) paBHOBECHS
ppiuara Jisi OObSICHEHHS IEUCTBUSL PA3IUYHBIX WHCTPYMEHTOB, HCTIOJIb3YEMBIX B
TexHUKe U B ObITy. COOpKa MpuOOpPOB U KOHCTPYKIINH. Vicnonb30BaHre N3MEPUTEITIBHBIX
npubopoB. BrinogHeHne 1a00paTOPHBIX U MPAKTUYECKUX pa0doT. Jnarnoctuka u
YCTpaHEHHE HEUCTPABHOCTENW TMpuOOpoB. BricTpauBaHue Trumore3 Ha OCHOBAHUU
UMeEIOIIUXCS AaHHbIX. KOHCTpyHpoBaHUe U MOJieIupoBaHue. BrinoiHeHHEe 3a/1aHui 110
YCOBEPIIICHCTBOBAaHUIO TPHOOPOB. Pa3paboTka HOBBIX BApHAHTOB OMNBITOB. Pa3paboTka u
IIPOBEPKA METOIUKH IKCIICPUMEHTAITBHON pabOTHI.

Pabora B ManbpIx rpynmnax. AHaJIU3UPYIOT, BRLIOUPAIOT U 0OOCHOBBIBAIOT CBOE pEIICHUE,
nerctBud. IlpencraBieHne  pe3yJbTaTOB  MapHOM, TPYNIOBOM  AEATEIbHOCTH.
[lonroToBka cooOmieHuid M A0kian0B. OCYHIECTBISIOT CaMOOLEHKY, B3aUMOOIICHKY
NEATEIbHOCTU. Y YacTUE B IUAJIOT€ B COOTBETCTBUH C MPABUIAMHU PEUYEBOTO MTOBEICHHUS.

8 kiacce

TenuioBbie sIBJICHUS.

TemnnoBoe pacuupenue tei. [Ipoieccsl maBieHus ¥ OTBEPICBAHUS, UCTIAPEHUS U
KoHJeHcanuu. Temionepenaya. BnaxHOCTh BO3/1yXa Ha pPa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. HaGmonenune tasHus npAa B Boje. 2. CKOpPOCTH HCTapeHus
pasITUYHBIX kujaKkocTel. 3. TermoBsle ABUTATENH OYAYIIETO.

Jlabopamopnule pabomul (¢ Hcnoib3oBanueM odopyaoBanus «Touka pocray): 1.
W3menenus MIMHBI Tella MPU HarpeBaHWU M oxjaxaeHud. 2. OTauBKa napaduHOBOTO
conmatuka. 3. HaOmronmenue 3a mraBineHueM Jbaa 4. OT 4Yero 3aBUCHUT CKOPOCTH
ucrnapeHus xxunkoctu? 5. HabmioneHne TermmonpoBOAHOCTH BOJBI U BO3IyXa.
Xapaxkmepucmuka 0CHOBHBIX U008 0esAMENbHOCHIU.

CamocTrosTenbHO (GOPMYIHUPYIOT TO3HABATENbHYIO 3aJady. YMEIT C IOMOIIBIO
BONIPOCOB J00BIBaTh HeAOCTaromyto uHpopmarmio. lcnonb3oBaHne W3MEpPUTEIBHBIX
npubopoB. BrimonHeHne 1a0OpaTOPHBIX W MPaKTUYECKUX pabor. JlmarHoctuka u
yCTpaHEHHWE HEHCHpaBHOCTEH MpuOOpoB. BeICTpanBaHWe TUNOTE3 HA OCHOBAHUM
uMeronmxcs gaHubix. KoHcTpyrnpoBaHue 1 MoeIMpOBaHUE.

BreimosniHeHne 3ajaHWii IO  YCOBEPIIEHCTBOBAHHIO MpHOOpoB. Pa3zpaboTka HOBBIX
BApUAHTOB OMBITOB. Pa3paboTka U MpoBepKa METOAMKU IKCIEPUMEHTATBLHON paOOTHI.
Pabora B mManbIx rpynnax. AHaIu3UPYIOT, BBIOUPAIOT U 0OOCHOBBIBAIOT CBOE pEIICHUE,
nerictBud. [IpencraBinenue pe3ynpTaToB MAPHOM, TPYIIIOBOM JESATEIBHOCTH. Y4YacTUE B
JIMAJIoTe B COOTBETCTBUU C MPABUIIAMHU PEUEBOTO
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ITOBEJICHUS.

JJleKTPUYeCKHeE SIBJICHUSA.

Muxkpomup. Mozaenu aroma, cyuiecrsoBasiure 10 Hadana XIX. Mcropus oTkpeITUA U
JEUCTBUS TaJbBaHUYECKOrO 3ieMeHTa. McTopus co3gaHust 3neKTpo(OpHOM MAalllUHBI.
OmnbiT BonpTa. DIEKTpUYECKUN TOK B DJIEKTPOJIATAX.

Hemoncmpayuu: (¢ ucnonb3oBanueM od6opynoBanusi «Touka pocray)

1. Mogaenu atomoB. 2. ['anpBaHHYECKUE PIIEMEHTHI. 3. DIeKTpodopHOI

MamuHel. 4. OneiTel Boneta u [NansBanu.

Jlabopamopnvie pabomwi: 1. Co3gaHue TajdbBaHUYECKHX AJIEMEHTOB M3 MOJPYYHBIX
CPEACTB. 2. DNEKTPUUYECKHUM TOK B KUIAKOCTIX CO3IAHUS «30JI0TOTO KIFOUHNKAY.
Xapakmepucmuka OCHOBHBIX BUJIOB JEATEIBHOCTH:

VYropaBnsitor CBOEl MO3HABaTENbHOM U y4yeOHOM JI€ATETBbHOCTHIO TOCPEICTBOM
NOCTAaHOBKM LEJIEN, TUNIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMU CBOUX ACHCTBUM M OLIEHKHU
YCIEIHOCTH ycBOeHUsI. CpaBHUBAIOT CIIOCO0O U pe3ysIbTaT CBOMX ACHCTBUM ¢ 00pa3ioM
- JILCTOM CONpOBOXJeHUA. OOHapyX UBaOT OTKIOHEHHS. OOIyMBIBAIOT NPUYUHBI
OTKIOHEHUH. OCyIIECTBISAIOT CAMOKOHTPOJIb U

B3aMMOKOHTpOJIb.  Mcrmonb3oBaHue  u3MepUTENbHBIX  MpUOOpoB.  BrimonHenue
1a60paTOPHBIX M MPAKTUYECKUX paloT. /lMarHocTMKa M ycTpaHEHUE HEHCHPaBHOCTEH
npuOopoB.  BpicTpauBaHue TruUIoOTe3 HAa  OCHOBAHMM  HWMEIOIIUXCS  JaHHBIX.
KoHcTpynpoBaHue u MOJIETMPOBAHHUE.

JIEKTPOMATHUTHBIE SIBJICHUS.

MarautHoe 1Tone B BemecTBe. MarHutHas aHoManus. MarHutHele  OypH.

PaznoBugHOCTH AIEKTPOU3MEPHUTENBHBIX npuOOpOB. PasnoBugHOCTH
AIEKTPOABUTATEICH.
Hemoncmpayuu (¢ ucnoib3oBanneM odopyaoBanusi «Touka pocray): 1.

HarnsnHocTs moBeneHust BemecTB B MarHuTHoM mode. 2. [Ipesenranuu o

MarHUTHOM TMoje 3eMJIM M O MarHuTHeIX Oypsx. 3. JleMoHCTpanus pa3HOBHAHOCTEH
ANEKTPOU3MEPUTEIBHBIX npruOOpOB. 4. HarnsiaHocts Pa3HOBUAHOCTEN
3JICKTPOJABUTATEIICH.

Jlabopamopnvie pabomwi: 1. HccnenoBaHue pa3iIuyHBIX AIEKTPOU3ZMEPUTETBHBIX
puOopOB.

Xapaxkmepucmuka 0CHOBHbIX U008 0esAMENbHOCHIU.

VYropaBisitoT CBOEHl MO3HABAaTEIBHOM M y4eOHOM JEATeNbHOCTBIO TOCPEICTBOM
IMIOCTAHOBKHM LIEJIEH, INIAHUPOBAHMUS, KOHTPOJIS, KOPPEKIMU CBOUX JECUCTBUM M OLICHKU
YCHEIHOCTH ycBOeHMsI. CpaBHUBAIOT CIIOCO0 M pe3yibTaT CBOUX JCUCTBHUI C 00pa3iioMm
- JTUcTOM comnpoBoxaeHus. OOHapyXKuBalOT OTKIOHEHUs. OOIyMBIBAIOT MPUYHHBI
OTKJIOHEHUHN. OCyIIECTBISAIOT CAMOKOHTPOIb U

B3aUMOKOHTPOJIb.

OnrTuyeckue siBJICHUSA.

Hcrtounnkn cBeTa: TEMIOBBIE, JIOMUHECUEHTHBIE, HCKYCCTBEHHbIE. l3roroBiienue
KaMmephbl - 00CKypa U UCClieIoBaHUE U300paKeHUsl C MMOMOIIbI0 Moiesin. MHOTOKpaTHOE
n300paxKeHre npeMeTa B HECKOJIBKUX IUTOCKUX 3epKanaX. MI3roToBUTh NEPUCKOIT U C €T0
MOMOIIBI0 TIPOBeCTH HaOmroneHus. [IpakTuueckoe MCHOJMb30BaHUE BOTHYTHIX 3€pKall.
3pUTENBHBIE WILTIO3UH, TTOPOKIAEMBIE
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peiaoMiieHueM cBeta. Mupaxu. Pa3zButhe BOJOKOHHOW onrTukd. lcnonb3oBanue
3aKOHOB CBETA B TEXHUKE.
Hemoncmpayuu (¢ ucnojib3oBanuem ooopynoBanusi «Touka pocray)

1. PaznuyHble UCTOYHUKH cBeTa. 2. M300pakeHue npeameTa B HECKOJIbKHUX
IUIOCKUX 3epkanax. 3. M3oOpaxeHue B BOTHYTHIX 3epkanax. 4. Hcnosib3oBaHue
BOJIOKOHHOM  omTuku. 5.  VYcTpoictBo  doToanmapaToB,  KHHOIPOECKTOPOB,
KaJIEMJOCKOIIOB.
Jlabopamopnvie pabomwi: 1. N3rotoBieHue kamepbl - OOCKypa W UCCIEIOBaHHE
M300pakeHUs ¢ TOMOLIBI0 Mojenu. 2. [IpakTuueckoe NpuMEHEeHHE MIIOCKUX 3epKail. 3.
[IpakTHyeckoe MCHOJIB30BAaHWE BOTHYTHIX 3epkan. 4. M3roroeineHue mnepuckona Hu
HaOJIIOIEHUSI C TIOMOIIbIO MOJIETH.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAmMeNbHOCU.
VYropaBnsitor cBOeil MO3HaBaTENbHOM U y4eOHOM JESITENbHOCTBIO IMOCPEICTBOM
MOCTAaHOBKH I1IeJIeH, TJIAHUPOBAHUS, KOHTPOJISA, KOPPEKIIMHA CBOUX JEHCTBUN U OLICHKH
YCIICIIHOCTH YCBOCHHUS. BBIIEAIOT U GOpMYIHPYIOT TO3HABATENBHYIO 1IEb. Boienstor
KOJIMYECTBEHHbIE XapaKTEPUCTUKU OOBEKTOB, 3a/JaHHble cjoBamH. llpuHHMarOT
NO3HABATENBHYIO LIENb U COXPAHSIOT €€ MPU BBIIOJIHEHUH
yueOHbIX neicTBUi. OCO3HAIOT CBOM JEUCTBHUS. VIMEIOT HaBBIKM KOHCTPYKTUBHOTO
OOIIIeHHS B MAJTIBIX TPYIINAX.
Yes0Bek ¥ npupoaa
ABTOMaTHKa B Hamieil »u3HU. [I[puMepsl HCIIOJIB30BaHNSI AaBTOMATHYECKUX YCTPOIMCTB B
HayKe, Ha TMpou3BojAcTBE U B ObiTy. CpenctBa cBsizu. Pamuo u TeneBuaeHwue.
AnbTepHATUBHBIE HMCTOYHUKH OJHepruu. Bunbl snextpoctanuuii. Heob6xomumocTh
HKOHOMUH MPUPOJIHBIX PECYPCOB U UCIIOIH30BAHHUS, HOBBIX IKOJIOTMYHBIX U O€30MaCHBIX
TexHoJioruii. Hayka u 6€30macHOCTb JIHO/ISH.
Hemoncmpayuu: 1. hoTomarepuansl U CIAUIBI 110 TEME.
Jlabopamopnuvie pabomsi. 1. U3yueHnne neliCTBHUI CPEICTB CBIA3U, PAJINO U TEJICBUICHU.
Xapaxmepucmuka 0CHOBHBIX 8UO08 0esAmMeNbHOCU.
CamocTosaTenbHO (HOPMYITHPYIOT MO3HABATEIBHYIO 3a/auy. YMEIOT (MJIM Pa3BUBAIOT)
CIOCOOHOCTD € IMOMOIITBI0 BOIIPOCOB JI0OBIBATH HEJIOCTAIONIYIO HH(GOPMAIIHIO.

9 kaace
Kunemaruka
CrocoObl omnucaHus MexXaHU4eckoro nBrkeHus. Cuctema otcuera. [IpsmonuneiiHoe
nerkeHue. lIpsaMonuHeiHoe paBHOMEpPHOE JABMKEHUE MO IUIOCKOCTU. [lepemernienue u
CKOPOCTb NPU PAaBHOMEPHOM  MPAMOJMHEWHOM  JBWKEHUHM 10  IUIOCKOCTH.
OtHocuTenbHOCTh JABWKEHUs. CrokeHue JBMXKeHuM. [IpuHUMN HE3aBUCHUMOCTH
nBwkeHn. KpuBonmHeHoe aBWKeHHE. JIBHKeHHE Teila, OpOIIEHHOTO TMOJ YIJIOM K
ropu3oHTy. PaBHOMEpPHOE IBHXKXEHHE IO OKPYKHOCTH. YTIJIOBas CKOpOCThb. Ilepuon u
yacToTa BpaiieHusi. CKopocTb
Y YCKOPEHHE MPU PABHOMEPHOM JABUKEHUU 110 OKPYKHOCTH.
Jlabopamopnule pabomul (¢ AcoJIb30BaHUEM 00opynoBaHusi «Touka pocray):
N3yuenue nBr>keHUs: CBOOOIHO MAAI0IIETo Tea.
N3ydenne IBUXKEHUS IO OKPYKHOCTH.
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IIpumepnvle membl NPOEKMHBIX U UCCTE008AMENLCKUX PADOM:
Onpenenenne CKOPOCTH PABHOMEPHOTO JIBMXKEHHS MPHU HCHOJIB30BAHUU TPEHa)Kepa
«OeroBast IOPOKKay.
Hctopuueckass pEKOHCTPYKLMS OINBITOB [lamuies 1O ONpENeseHUI0 YCKOPEHUs
CBOOOJIHOTO MaJCHUs TeJl.
[TpuHIMIBL pabOTHI MPUOOPOB AJIsE UBMEPEHUS CKOPOCTENW U YCKOPEHU .
[Ipumenenue cBOOOHOTO MAJCHUS JIJISI U3MEPEHUS PEAKIIUU YEIOBEKa.
Pacyer TpackTopuu ABUKEHUSA IEPCOHAXEU paccka3zos P.Pacro.
Xapakmepucmuxka OCHOBHBIX U008 OesAmMeNbHOCMU: YTEHUE U OOCYXKICHUE TEeKCTa
cTaTel HMHTEPHET-CAaWTOB, OOCYXJICHUE JOKJIAJOB W MPE3EHTAIlMi, COCTaBICHHUE U
peneHue 3aaa4, o0CykJIeHre crnoco0oB penieHus (moaroroka k OI'D o ¢pusuke).
JAnnamuka
Nuepumaneubie cucrtembl otrcueta. Cuna. 3akoHsl HproToHna. JIBrkeHue Tenna moj
JNEUCTBUEM HECKOJBKUX CHJ. JIBMKEHHE CHUCTEMBI CBSI3aHHBIX Tel. JlnHaMmuka
PaBHOMEPHOI'O JIBUKEHHSI MATEPUAIBHON TOUKU MO OKPYKHOCTH. Kiaccel cuil. 3aKoH
BCEMUPHOTO TATOTEHUs. J[BrkeHue miianeT. ICKyCCTBEHHbIE CITyTHUKH.
Conneunas cuctema. Mctopust pa3Butusi npencraBieHuii o Beenennoil. Ctpoenue u
SBOJIIONHUS Beenennou.
Jlabopamopnule pabomul (¢ KCTIOJIb30BaHUEM 000pynoBaHusi «Touka pocray):
N3Mmepenne Macchl Tella € HCHOJIb30BAHUEM BEKTOPHOTO PAa3JIOKECHUS CHIIBIL.
N3yyenne KUHEMAaTUKHM U JAWHAMUKHA PAaBHOYCKOPEHHOTO [BIDKCHMs (Ha HpuUMepe
MaiuHbl ATByza). M3yueHue TpeHUs! CKOIBKEHHUS.
IIpumepnvle membi NPOEKMHBIX U UCCIEO08AMENLCKUX PADOM:
Hcropuueckass peKOHCTpyKuus onbIToB KylnoHa W AMOHTOHa 1O OINPEAEICHUIO
BEJIMYMHBI CUJIbI TPEHUS CKOJIbKEHUS. [lepBble HCKYCCTBEHHBIE CITYTHUKU 3EMJIH.
Kak ornnuaroTcsi MexaHUYECKHe MPOUECChl Ha 3eMJle OT MEXaHUYECKUX IMPOLECCOB B
kocMoce? Tena ConHeuHol cucteMbl. OTKPBITHS HA KOHYUKE MEpa.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimelbHOCmU: YTEHHEe U OOCYXKIEHUE TEeKCTa
cTaTell HMHTEPHET-CAalTOB, OOCYXJCHHE JOKJIAJOB W MPE3EHTAlMi, COCTaBJICHHE U
penieHue 3aaa4, 0ocyxaenue crnoco0oB pemeHus (moaroroska k OI'D mo duzuke).
NMmnyabce. 3aK0H cOXpaHeHHS] HMITYJIbCA
Nmnynec. H3MeHeHue wuMIylnbca MaTepualibHOM Touku. Cuctema Tel. 3aKkoH
COXpaHEHHs UMITyJIbCa.
IIpumepnvie memovl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM.:
PeaxtuBHoe nBmxkenue B npupone. PaccnenoBanme JITII ¢ nomomipro 3akoHa
COXpaHEHHMs UMITyJIbCa.
Xapaxmepucmuka OCHOBHBIX 8UO08 OeameNlbHOCMU: YTCHHE U OOCYKIEHHE TEeKCTa
cTaTell WHTEPHET-CAaWTOB, OOCYXICHHE JOKJIAJOB W MPE3CHTAIM, COCTaBJICHHE H
penieHue 3aaa4, 0ocyxaenne crnoco6oB pemerus (moaroroska k OI'D mo dhusuke).
Crartuka
PaBHOBecue Tema. MOMEHT cuiibl. Y CIIOBHS paBHOBECUsI TBEpAOro Teisa. IIpocteie
MEXaHU3MBI.
Jlabopamopnule pabomul (¢ AcoJIb30BaHHEM 00opynoBaHusi «Touka pocray):
Ornpenenenue HEHTPOB MACC Pa3IMYHBIX TeJ (TpU crocoda).
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IIpumepnvle membl NPOEKMHBIX U UCCTE008AMENLCKUX PADOM:
[IpuMeHeHne MPOCTHIX MEXAHU3MOB B CTPOUTENIBCTBE: OT 3E€MIIIHKH J0 HeOockpeobda.
UccnenoBanne KOHCTPYKIUH BEJIOCUIIEA.
Xapaxmepucmuka OCHOBHBIX 6U008 OeamelbHOCmU: YTEHHE U OOCYKJEHHE TEeKCTa
cTaTel HMHTEPHET-CAaWTOB, OOCYXJEHHE JOKJIAJOB U MPE3EHTAllMi, COCTaBICHHUE U
pelieHue 3aaa4, 0ocyxaeHue cnoco0oB pemienus (nmoaroroska k OI'D no gusuke).
Mexannuyeckue KoJieOaHUs U BOJIHbI
Mexanunueckue konebanus. [IpeoOpazoBaHue sHEPrUU IPU MEXaHUUYECKUX KOJICOaHUSX.
MaremaTudecKkuii ¥ Npy>KMHHBIN MasiTHUKU. CBOOOAHBIC, 3aTyXaIOIIUE U BHIHYK/ICHHbIC
kosneOanus. Pezonanc. Mexanndeckue BoHbI. [[IMHA U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopnule pabomul (¢ McNoOIb30BaHUEM 000pynoBaHusi «Touka pocray):
N3yuenue koseGaHuil HUTSIHOTO MasTHUKA.
IIpumepnvle membl NPOEKMHBIX U UCCTE008AMENLCKUX PADOM:
CtpyHHBIE MY3BIKaJIbHBIE UHCTpYMEHTHI. KonebaTenbHbIE CHUCTEMBI B TPUPOJIEC U
TEXHUKE.
Xapakxmepucmuka OCHOBHbIX 8U008 OesimelbHOCmuU: YTEHHE W OO0CYXKJEHHE TeKCTa
cTaTell HMHTEPHET-CAaWTOB, OOCYXJEHWE JOKJIAJAOB U TNPE3CHTAIMH, COCTABJICHHUE H
perieHue 3aaa4, o0CykJIeHre croco0oB penieHus (moaroroka k OI'D o dusuke).
JJIeKTPOMATHUTHBIE KOJIe0OAHHS U BOJIHbI
[lepemennsbiii anexkTpuueckuit Tok. KonebaTtenbHblii KOHTYp. BBIHYXIeHHBIE U
cB00OO1HBIE DM KoJe0auusg. DM BOJHBI U UX CBOICTBA.
IIpumepnvle membi NPOEKMHBIX U UCCTEO08AMENLCKUX PADOM:
[IpuHUUMIBI paguoOCBA3M W TeNeBHIEHUA. BiusHue OM uH3IydyeHUH Ha IKHUBBIC
opraHu3Mbl. MI3roToBiieHNE yCTaHOBKH JJIsSI IEMOHCTPALIMH ONBITOB 110 DOMU.
OnektpoMarautHoe usnydeHue CBU-neuun. Mcropuueckas peKOHCTPYKLMS OIBITOB
Awmnepa.
Xapaxmepucmuka OCHOBHBIX 6UO08 OesAmelbHOCMU: YTeHHEe U OO0CYXKIEHUE TEeKCTa
cTaTell HWHTEPHET-CAaWTOB, OOCYXICHHE JOKIAJOB W MPE3CHTAlMH, COCTaBIICHHE H
penieHue 3aaa4, oocyxaenue cnoco0oB pemeHus (moaroroska k OI'D mo dusuke).
Onruka
Uctounuku cBeta. JleiicTBus cBeTa. 3aKOH MPSMOJUHEHHOTO pacpoCTpaHEHHS CBETA.
3akoH oTpakeHus cBeTa. [locTpoeHne n3o0paxeHuil B INIOCKOM 3epKalie.
3aKOH MpPEeJIOMJICHUS CBETa Ha IUIOCKOW rpaHUIE ABYX OJHOPOJHBIX IMPO3PAUYHBIX CPE.
[Ipenomnenune cBera B mpusMe. Jlucrepcus cBeTa. SIBIIEHHE IOJHOrO BHYTPEHHETO
orpaxkenus. Jlunsel. Tonkue nuH3b1. [locTpoeHne n300pakeHni, Co31aBaeMbIX TOHKIMHU
mua3amu. ['ma3 u 3penune. Onruueckue mpudOopHI.
Jlabopamopnule pabomul (¢ HcoJIb30BaHUEM 00opynoBaHusi «Touka pocray):
DKCnepuMeHTalIbHasl TPOBEPKA 3aKOHA OTPAKEHUSI CBETA.
N3mepenne nmokazarens MpeaoMIICHHS BOJBIL.
N3mepenne GoKycHOr0 pacCTOSHUS COOMpPArOIIEl JTMH3HI.
IIpumepnvle membl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM
Hcrtopus ucciienoBaHus CBETOBBIX SIBICHUM.
Ucropuueckas pekoHCTpyKIuA Tesieckona ['anumnes.
N3roroBneHne Kamenmockona.
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Xapaxmepucmuka OCHOBHBIX 6U008 OeamenbHOCMU: YTEHHE U OOCYKJEHUE TEeKCTa
CTaTel MHTEPHET-CAMTOB, OOCYXXJIEHHWE [OKIAJ0B W IMPE3CHTALMi, COCTaBJIECHUE U
penieHue 3aaa4, 00ocyxaeHue crnoco0oB pemienus (nmoaroroska k OI'D no dusuke).
DuU3UKa ATOMA U ATOMHOI'0 S/pa

Crpoenue aroma. Ilornmomenue nu ucnyckanue cBeta aroMmaMu. ONTUYECKHUE CIEKTPBHI.
Onwitel  Pesepdpopna. Ilnanerapnas monens aroma. CTpoeHHME aTOMHOrO —fJpa.
3aps10BOE€ M MACCOBOE YMCIA. SIIepHBIE CUJIbl. DHEPrUsl CBA3M ATOMHBIX S/I€p. 3aKOH
paanoakTUBHOrO pacnajga. Anbda- u Oera-pacnanbl. IlpaBuia cmemenus. SnepHbie
peakuuu. Jlenenue u cuntes saep. Anepuas suepreruka. Mcrounnku sneprun ConaHua u
3Be3]. Peructpanus sinepHbIX W3JIydeHH. BiusHue paavoakTUBHBIX U3TyYEHUW Ha
’KUBbIE OpraHu3Mbl. [lozumMerpusi. Dkojgornyeckue npoOIeMbl sIIEPHON SHEPTETHKY.
IIpumepnvle membl NPOEKMHBIX U UCCTE008AMENLCKUX PADOM:

HcTopus nzyuenus atoma.

Nzmepenue KI1J] conneunoit 6atapeu.

HeBunumeble u3ayyeHus: B CIEKTPE HATPETHIX TeJl.

Xapakxmepucmuka OCHOBHbIX 6U008 OesimelbHOCmuU: YTEHHE W OOCYXKJEHHE TeKCTa
CTaTel WHTEPHET-CAMTOB, OOCYXIIEHHWE [OKIAJ0B W TMPE3CHTAIMI, COCTAaBICHHUE U
pernieHue 3aaa4, 0ocyxaenue crnoco0oB pemienus (moaroroska k OI'D no dusuke).
®opMbl OpraHu3anuu 00pa3oBaTebHOIO Mpouecca:

- IpynIoBasi;

- NHAUBUyaJbHas,

- (poHTaTBHAS.

Beayuiue TexHosi0oruu:

Hcnonp3yroTcsi 3JIEMEHThl  CIEAYIOIIMX TEXHOJOIMM: MpOeKTHas, MpoOJIeMHOro
oOyueHusi,  MHPOPMAIMOHHO-KOMMYHUKALIMOHHAS,  KPUTHYECKOIO  MBIIJICHMUS,
IpoOJEMHOTr0 TUanora, urpoBasi.

OcHoBHBIE MeTOBI PA00THI Ha YPOKe:

Benymumu  MeromamMu  oOyuyeHHMs  SIBISAIOTCS:  YaCTUYHO-TIOUCKOBOM,  METOJ
MaTEMaTUYECKOr0 MOJIEIUPOBAHMS, AKCHOMATUIECKUI METOI.

D®opMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBISETCS JOIOIHUTEIBHBIM, TO OTMETKA B OaJIJIaX HE CTABUTCS.
VYyamuiics y4uTcs OLEHHUBATH CEOSl M IPYTUX CaM, YTO MO3BOJIIET pa3BUBATh YMEHUS
camMOaHajIu3a U CIOCOOCTBYET Pa3BUTUIO CAMOCTOSITEIbHOCTH, KaK CBOMCTBY JIMYHOCTHU
yyamerocs. BBIsIBIIEHHE NPOMEKYTOUHBIX M KOHEYHBIX PE3YJIbTATOB YYAIUXCS
MPOUCXOAUT Yepe3 MPAKTUUECKYIO eATEIbHOCTh; 3a4€THBIC paOOTHI:

* TeMaTh4yecKas MoJ0OpKa 3a7ad pa3IMYHOTO YPOBHS CIOXKHOCTH C NPEICTaBICHUEM
pa3HBIX METOJOB pEILICHUS B BUAE TEKCTOBOI'0 JOKYMEHTA, Npe3eHTanuM, ¢Jiu-
aHUMAIlHH, BUAEOPOJTHKA WM WED - cTpaHuIbI (caiita)

* BBICTABKA IPOEKTOB, IPE3EHTALIN;

* IEMOHCTpALMS SKCIEPUMEHTA, KAYECTBEHHOM 3a/1a4 C KAYECTBEHHBIM (YCTHBIM WIH B
BUJIE MPWIOKEHUSA, B TOM YHCIE, NMPE3EHTAlMEl) ONUMCAaHUEM IIpoliecca Ha 3aHSITHH,
(pecTuBaE SKCIEPUMEHTOB; PU3NUECKHE OJTUMITUAIBI.
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KanennapHo-temaTnyeckoe miiaHupoBaHue / KJace

Hassanue Tema ypoka Koa | OcHoBHBIC BuAbl | Ucnoib3oBa
paszena H4yec | 1esiTeJIbHOCTH HA YPOKe HHE
TBO o0opynoBaH
4aco Usl IIeHTpa
B €CTeCTBEHHO
HAYYHOH H
TEXHOJIOTHY
€CKOM
HANPaBJIEHH
ocrei
«Touka
poctay
BBoanoe 3zamsarwe. Ilenu wu | 1 IIpuBoauTh  mpHMepsl  00BbEKTOB | KoMmbrOTEpH
3amaun Kypca.  TexHuka usydeHns  Qusukn  (pusuyeckue | oe
BBenenune | GesomacHOCTH. SBICHUA,  (U3MYECKOE  TENO, | oGOpyLOBAHH
(14) BEIIECTBO,  (pusMueckoe  1oie). | o
Poub Cucrema enunuil, moHsAaTHe o | 1 Hadmozar, . anamsuposats Kommerorepn
(husnyeckue SIBJICHUS
IKCMEPHM | MIPSIMBIX u KOCBEHHBIX (MIKCHOBATH W3MEHEHWS CBOICTB oe
€HTa B | U3MEPEHUIX OGBEKTOB, CPABHMBATH WX H 000pynOBaHH
KU3HH 0606mars).  Ilosnakomutses ¢ | ©
yesioBeka | OU3UYECKU HKCIIEPUMEHT. 1 3KCIICPUMEHTAIbHBIM meromom | OOOpynoB
(3u) Bunger (hu3rgeckoro WCCIIENOBAHNUS npuponsl | aHWe I
JKCIIEPUMEHTA. (BOCTIPOM3BOIMT,  (PUKCHPOBATH | JEMOHCTP
[TorpemHocTts HU3MEPEHUSL. M3MCHCHHU CBOIICTB 00beKTa, anui
Bupl aHanu3upoBath. COopka mpuOOpPOB
TOPELIHOCTEH  M3MEpEHHL. u KoHCTpykuui. MHcnons3oBaHue
Pacuét HU3MEPUTENLHBIX IprOOPOB.
ITOTPEIIHOCTH H3MEPEHHSL. BrmmmonHenne  1abopaTOpHBIX U
MpaKTHYECKUX padoT. JlmarnocTmka
Jlaboparopnas pabora 1 M YCTpaHCHHE HEHCIPABHOCTEH Obopynos
«M3mepenne obbema npubopos. BricTpauBanue runores | AHHE U
TBEPAOTO Ha OCHOBaHUHU uMeroxcs | J1a00paTOPHbI
tenay. [IpaBuna odopmieHus JTAHHBIX. X pabor W
1a00paTOPHOM pabOTHI. VIEHHYECKHX
ONBITOB
Mexanuk | PaBHOMepHOE ull Ananu3  Tabmun, rpadukos, Ob6opynos
a (84) HEPABHOMEPHOE CXEM. [Touck  oOBSICHEHUS aHue Jist
JIBHKEHUSI. HaOII0JaeMbIM COOBITUSIM. | JTAOOPATOPHBI
I'paduueckoe npencraienue | 1 OrnpeneneHne CBOWCTB | x paboT m
JIBUKCHUS. npuOOpoB MO dYepTexam H YUEHHYECKHX
Pemenne rpapuueckux | 1 MOZICIIAM. AHaIu3 ONBLITOB  (Ha
3aza4, BO3HUKAOIINX MPOOIIEMHBIX
pacder TmyTd U CpeaHei cutyaruii. U300paxkaTh cucremy Gase
CKOPOCTH KOOpJAMHAT, BbIOMparh Teno | KOMIUICKTOB
HEPAaBHOMEPHOTO JIBUKEHUSI. oTcuéra W cBsas3pBaTh ero c¢ | At OI'D)
Tloustue HHEepLUH ul l crucTeMon KOOpAWHAT.
HWHEPTHOCTH. Mcnonb30Bath CUCTEMY
I_[eHTpo6e>I<Ha51 CHIIA.. KOOpAUHAT JULA N3Yy4CHUA
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Cuna  ynpyrocru, cuia MPSIMOJIMHENHOTO JBYOKEHUS Oo6opynoB
TPEHUS tena. COopka TpuOOpOB W aHue IS
JIaGoparopnas padora KOHCTpyKIuii. Mcmonbp3oBanue | 1abOpaTOpHBI
«HccnenoBanue 3aBUCIMOCTH M3MEPUTEITBHBIX npubopoB. | x  paGor u
CHJTBI yIPYTOCTH, Brinosinenue na60paTopHLD6< M| yyenpyeckux
BO3HHK 1 B [IPAKTUYECKUX a0oT.

OSHHKAIOILE P p OmbBITOB  (Ha
MpYXHHE, oT CTETIeHU JlnarHocTMKa ®  yCTpaHEHHE 5
nedopmarm HEUCIPaBHOCTEN puOOpOB. ae
HPY>KHHBD. BoictpauBanue — rumore3  Ha | KOMIUICKTOB
JIaGoparopHas pabora OCHOBaHHH umeromuxcs | g OI'D)
«Omnpenenenue nanHeix. KoHcTpympoBanue u
Koa(ppuIMeHTa MojenupoBaHue. BrimonHeHue
TPEHUsI Ha TPUOOMETPEY. 3aJJaHAN 1o
JlabopaTtopHnas paboTa YCOBEPLICHCTBOBAHUIO O6opynoB
«HcenenoBanne 3aBUCMOCTH npubopoB. Pa3paboTka HOBBIX aHue JUIs
CHJTBI TPEHHUS OT CHJIBI BapHaHTOB oNbITOB. Pa3paboTka nabopaTopH
HOPMAaJIbHOT'O TAaBJICHUMY. 12l MPpOBCpPKa MCTOMKH BIX paboT u

DKCIIEPUMEHTANILHOW  PabOTBL. | ygeHHUeCKHX
PaGora B ManpIXx Tpymnmax. OIBITOB
AHaNM3UPYIOT, BBIOMpAIOT U
000CHOBBIBAIOT CBOE pEIlIECHUE,
NEeNCTBUS. IIpencraBnenue
PE3YIBTATOB MapHOM,
rpyIIIoOBOH NEeSITeTbHOCTH.
'Yyactue B anore B
COOTBETCTBUU C  IpaBUJIaMHU
€4eBOT0 MOBEICHUS.
I'mapocra | IlnotHOCTE. 3amavya  mapd Amnanu3 Tabnuil, rpaguKoB, CXEM. O6opynoBaHn
THKA I'epona [Tonck 00bsIcCHEHNST HAOTIOAEMBIM | € JIJIst
(129) Pemenue 3a1a4 noBbIIEHHOM coObrTHsIM. OTIperiesicHrne CBOMCTB | JI€MOHCTpALIHIA
CJIOJ)KHOCTH Ha pacyer puOOPOB I10 YepTeKaM 1
INIOTHOCTH MozensaM. AHann3 BOSHHKAIOIINX
BCINCCTEA. npobieMHbIX cutyanuii. Coopka
Perrenue 3a71a4 NOBBIIIEHHO K NPUGOPOB M KOHCTPYKLIMI. O6opymoBanu
CIIOKHOCTH Hcnonp30BaHAE U3MEPUTEIBHBIX ¢ it
JlaBieHue XUAKOCTH W Tasa. nprGopos. BemoHenue JIEMOHCTPAIIUI
3akoH 1a060paTOPHBIX M MTPAKTHIECKUX
[Tackans
pabort. /JlnarHocTrKa 1 ycTpaHEHUE
CooOmiaromuecs COCyIbl. N
HEHCIIPaBHOCTEH MPHUOOPOB.
JlaboparopHas pabota Ob6opynoB
BricTpanBaHue runore3 Ha
«U3rotoBnenue MOJIeNn aHue JIst
OCHOBAHHMH UMCIOIIIMUXCA JaHHBIX.
(doHTaHa» mabopaTopHbBIX
KoncrpyupoBanue u
JIaGoparopHas padorta paboT u
MOJCINPOBAHUC. Pabora B MajbIx
«M3rotoBienue MO/JIeH A YYEHHUYECKUX
(doHTaHaY TPyTHax. AHMSHPYIOT, ONMBITOB  (Ha

3akoH [lackans. /laBnenue B
JKUAKOCTSIX U razax.
IM'mapaBnuyeckue MaliuHeI.
CooOrmaromuecst COCyIpl.

BEIOMPAIOT M 00OCHOBBIBAIOT CBOE
peleHne, JeUCTBHSL.
[Ipencrasnenue pe3ynbTaToB
MIApPHOM, TPYIIIOBOM AEATENBHOCTH.

BerrTankusaromas cuiia. 3akoH
Apxumena.

TToaroroska cooO1eHUN U
JIOKJIAJI0B. Y4YacTHE B IUAJIOrE B

Oaze
KOMITJIEKTOB
st OI'D

O6opynoB

aHne JUIA
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COOTBCTCTBUHU C IIpaBUJIaMU I[[CMOHCTp
PEUEBOro MOBE/ICHHSI. anui
JlaboparopHas pabora O6opynoB
«BprsicHEHHE yCIIOBUSA aHue s
TUTaBaHUSA nabopatopH
TEI. BIX paboT u
YUCHUYECKUX
OTIBITOB
brnok 3amay  Ha  3aKoH Oo6opymoB
ITackas, aHpe I
3aKOH Apxumena. JIEMOHCTP
biok 3amau  Ha  3aKOH anui
ITackas,
3aKOH Apxumena.
Cratuka | brok. Poryar. Amnanu3 Tabnui, rpapuKoB, CXEM. ObopynoBanu
(1049) [ouck oObsicHeHYsI HAOIOAaEMBIM | € JUIst
PaBHOBecuMe TBEpABIX TeEIL. coOpITusAM. Omipenienenre CBOUCTB | JEMOHCTpAIHiA
MowmeHT cunbl. I IpaBumno prbOpOB 110 YepTexRaM U
MOMEHTOB. MOJEIISIM. AHAITN3 BO3HUKAIOIIIHX
LlenTp TSKECTH. MPOGIEMHBIX CHTYallii. O60pyI0BaHH
WccnenoBanne  pasiMdHBIX Habmonats AeficTsre npocThix e uIs
MexaHu3MOB. I103HaKOMUTRCS C o
MEXaHHYECKUX CHCTEM (H3HCCKOf MOIeTbio «aBeonoTHo | ACMOHCTpaLii
Kombunnposanubie sanaun, TBEpIOE Teo». Pemare 3agaun Ha
UCIIOIb3YA yCInoBuA IpUMEHEHHE YCIIoBUs(TIpaBHIIa)
PaBHOBCCHSL. paBHOBecus pbruara. [IpuMeHsTh
KombOuampoBanHbie 3a1a4m, yCIIOBHE
UCHOJb3Ys YCIIOBHS (TIpaBMITI0) paBHOBECHS PhIYara st
paBHOBECHS OOBSICHEHUS JEUCTBUS Pa3TMIHBIX
JIaGopaTopHas pa6oTa WHCTPYMEHTOB, UCIIOJIb3YEMBIX B O6opymoB
«3roToBnenue padoTaroniei TeXHHKe U B ObITy. COOpKa aHue JUTS
CUCTEMBI OJIOKOB. npHOOpOB 1 . 71a060paTOPHBI
KOHCTPYKIIHMH. Hcnonp3oBanue
Odopmitenue X pabor w
M3MEPUTEITHHBIX TTPHOOPOB.
paboTsL. Bremonaenne nabopaTopHBIX U YICHMHCCKIX
Pabora Haz IIPOCKTOM NPaKTHYECKHX PAbOT. OmbITOB  (Ha
«bnoxmy. 0aze

JlaGopaTopHnas paboTa
«H3rotoBienue padoTaromei
CHCTEMBI OJIOKOBY.

JlaGopaTtopHnas paboTa
«M3rotoBienue padboTaromei
CHCTEMBI OJIOKOBY.

Odopmnenue paboTHI.

3amuTa npoeKToB.

Juarnoctuka u ycrpaHeHue
HEHCIIPaBHOCTEH TTpruOOpPOB.
BricTpanBaHue runore3 Ha
OCHOBAaHUH UMEIOIINXCS JAHHBIX.
KouncrpyupoBanue

U MofenrpoBaHue. Brinonnenue
3aJJaHUH 10 YCOBEPILIEHCTBOBAHUIO
npubopoB. Pa3paboTka HOBBIX
BapHUAHTOB ONBITOB.

Pa3pabotka 1 mpoBepKa METOIUKU
IKCIIEPUMEHTAJIbHOU PabOTHI.
PaGora B ManbIx rpynmnax.
AHaIM3UpYyIOT,

BEIOMPAIOT M 00OCHOBBIBAIOT CBOE
peuieHue, 1eicTBusL.
[Ipencraienue pe3yabTaToB
MIApPHOM, FPyNIOBOH

KOMILJIEKTOB
mst OI'D

Ob6opynoB
aHHe IS

J1a00paTOPHBI
X pabor u
YYEHUYECKUX
OTIBITOB

KomnsrorepH
oe
06opyIoBaHH
e
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nearenbHocTH. Iloarorosxa
COOOIIEHHI 1 TOKJIAI0B.
OCyIIECTBISAIOT CAMOOIICHKY,
B3aWMOOIICHKY JIEITCIBHOCTH.
Vuactue B Juanore B COOTBETCTBUU
C HpaBI/IJ'IaMI/I pC‘ICBOI‘O IIOBCACHUS.

KaJIeHIlapHO'TeMaTI/I‘IeCKOC INIAHUPOBAHHUE 8 kiacc

HasBanue Tema ypoka Koa | OcHoBHEBIE BuAbl | Ucnoib3oBan
pasaeia H4yec | JesiTeJIbHOCTH HA YPOKe ue
TBO 00opy10BaHu
yaco sl lIeHTpa
B €CTeCTBEHHOH
ay4Hoi U
TEXHOJIOTHYeC
KOM
HaINPaBJIEHHO
creii  «Touka
pocray
BBonnoe 3anstme. Ilenmm wm | 1 CamocrosrensHo GpopmyaupytoT | Ob6opyaoBa
TerioBble | 337a4n  Kypca.  TexHuka MO03HABATEBHYIO 3ajavdy. | HHE JUTS
gBTenus | 0€30TMACHOCTH. YMET ¢ MOMOIIBIO BOIPOCOB | JIEMOHCTpAI]
noOBIBaTH HEJIOCTAIOLIYIO | Wi
PaznooOpaszue TEIJIOBBIX | 1 uH(pOpMaIIHIO. O6opynoBa
SIBJICHUI. TennoBoe Hcnonb30BaHNEe M3MEPUTETBHBIX |  HHE JUIS
pacuIMpeHue Tell. puOOpOB. BrimonHeHue | aemMoHcTparl
71a00paTOPHBIX U MPAKTHYECKUX | WH
JlaboparopHas pabora 1 pabor. JluarnocTuka u Ob6opynoBa
«/3MeHeHus JUIMHBI Tella IpU YCTPaHEHHUE  HEUCIPABHOCTEW | HHUE IS
HarpeBaHUU U OXJIAKJICHUN. puOOpOB. 1a00paTOPHBIX
BeictpauBanne  rumore3  Ha | paGoT u
OCHOBAaHUU UMEIOIIUXCS | YUCHHYECKUX
naHHbIX. KoHCTpynpoBanue ONBITOB
Tennonepenaua HaOmronenune | 1 U MOJEIUpoBaHue. BrlnoHenue O60py1[0Ba
TENJIONPOBOIHOCTHA BOJBI U 3a/laHuil o HHE hine
BO311yXa. YCOBCPUICHCTBOBAHUIO JEeMOHCTpaIl
prOOpOB. uit
Pa3paboTka HOBBIX BapUaHTOB
JlaGopaTopHnas paboTa 1 OTIBITOB. Ob6opynoBa
«M3mepenue ynenbHou Paspaborka u NpoBEpKaA |  Hue s
TEIUIOEMKOCTH PA3JIUYHBIX METOJUKU  OKCIEPHUMEHTAIBHOM 1abopaTOPHBIX
BEILIECTBY. pabotel. PaGora B  MambIix pabor "
IInaBnenue u otBepaeBanue. | 1 rpynmax. AHaIHU3UPYIOT, YUEHUYECKUX
JlabopaTopHas pabota BBIOMPAOT M OOOCHOBBIBAIOT | OMEITOB (Ha
«OTIUBKA CBOE  pelIeHHue, JNEUCTBUA. | Gase
napaHOBOTO COJIATUKAY IIpencrasnenue PE3YIBTATOB | KOMILIEKTOB
IIapHOM, IPYNIOBO# | mst OT'D
JIaGoparopHas paborta 1 JeATENBHOCTH.  YdyacTHe B | (OGopynosa
«Habmonenue 3a JUAIore B COOTBETCTBUM C | pype s
IIaBICHHEM MpaBUIaMU PEUYEBOTO
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TbJ1a» TIOBE/ICHUSI. n1a0opaToOpHBIX
pabor u
YUEHUYECKUX
ONBITOB
Permenne OJTUMITHATHBIX ObopynoBanue
3a/1a4 JUIs
Ha ypaBHEHHE TEIUIOBOTO JIEMOHCTpAaIHi
OanaHca
Permenne OJIUMITHATHBIX Oo6opynoBanwue
3a/1a4 JUIs
Ha pacuér TETIOBBIX JIEMOHCTpAaIHi
MIPOIIECCOB
JlaGopaTopus
Kpucrauiorpadumu.
Wcnapenue u koHieHCaLusl. ObopynoBanue
JUIst
JIEMOHCTpaIN
CocraB atmocdepsl, ObopynoBanue
HaOIIOZICHUE TIEpexoaa ISt
HEHACHITIIEHHBIX ITAPOB B JleMOHCTparHii
HACBIIICHHBIE.
BnaxHocte  BO3ayxa  Ha Ob6opynoBanue
pa3HbIX KOHTHHEHTax JUIst
JIEMOHCTpaIuit
Onektpud | Mukpomup. Mogenu atoma, YrpaBmsitor cBoOEi O6opynoBa
ecKHe CYILIECTBOBABIIIKUE /10 Hayaja MO3HABATEIIPHOW MW y4eOHOM HHE TS
P— XIX NMEeSTEHPHOCTHIO TTOCPEICTBOM } z[(EMOHCTpau
MOCTaHOBKH 1eneH, ui
Uctopus OTKPBITHUS u MJIaHUPOBAHMS, KOHTpOJs, | KomrsrorepHo
JICUCTBUS KOPPEKIIMU CBOMX JIEUCTBUM U e
raJIbBAHMYECKOTO 3JIE€MEHTa OIICHKHU YCTIEITHOCTH YCBOCHHS. 0BopyIOBaHHE
Hctopus CO3/IaHUs CpaBHMBaIOT croco0 u
3NeKTPOPopHOIA pe3yabTaT CBOMX ICUCTBUM C
MaIIUHBI oOpazom — JUCTOM
OnbIThI Boubra. COIIPOBOKICHU. KommerotepHo
DIEeKTPUICCKHIA OOHapyXMBAIOT  OTKJIOHEHUS. | ¢
TOK B DIIEKTPOJIUTAX. OO1yMBIBAIOT IIPUYHHEI obopynoBaHue
Pemenne OJIMMIINAJHBIX OTKJIOHEHHUH. OCYIECTBIAIOT Ob6opynoBanue
3a71a4 Ha CAMOKOHTPOJIb u UL
3aKOHBI HOCTOSTHHOT'O TOKa B3aMUMOKOHTPOJIb. JIEMOHCTpaIuit
HaOronenue 3aBUCUMOCTH lcrionb3oBanue Ob6opynoBanue
COIIPOTHUBIIEHUs MPOBOIHHUKA H3MCPUTCIIBHBIX IS
oT mpuOOpOB. Boinosinenune .
JIEMOHCTpAaIHii
TEMIIEPATYPHI. 1ab0PaTOPHBIX 1
JIaGoparopHas paborta PAKTHHACCKIX pabor. Oo6opynoBa
«OnpeneneHue CTOUMOCTH JluarsocTuka - ycTpaHeHHe HUE 75
M3paCX0I0BaHHON HieucnIpaBHOCTeH MPHGOPOB. n1abopaTOPHBIX
SIEKTPOSHEPTHH BoicTpauBaHue  TUMoTe3  Ha paboT "
10 MOIIIHOCTH MOTPEOUTENs U OCHOBaHHIH HMEIOTIHXCA YUEHUUYECKUX

10
CYETUUKY

MaHHBIX. KOHCTp}/'I/IpOBaHI/Ie
1 MOJCIIMPOBAHUC.

OIIBITOB (Ha
6aze
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YrpaBisiroT CBOEH | KOMILIEKTOB
No3HaBaTeNbHOM W yuyeOHON | s OI'D
Pemenne OJMMIIMaIHBIX | 1 JCATCIIbHOCTBIO  IIOCPEACTBOM Oo6opynoBa
3a71a4 IMOCTAHOBKU [eJeH, HUE IS
Ha TEIJIOBOE JEWCTBHUE TOKA [JIAHUPOBAHMS, KOHTPOJI, JIEMOHCTpAL]
KOPPEKIIUA CBOUX JIEHCTBHUU U ui
DNeKTpOMAarHUTHEIE siBIIeHUS. | 1 OLEHKH YCIICIIHOCTH YCBOCHUS. Oo6opynoBanwue
DIIEKTPOU3MEPUTEIHHBIE CpaBHUBAIOT croco6 v | s
IpUOOPEI. pe3yibTaT CBOUX JEHUCTBUUA C JIEMOHCTpaluil
MaruurHas aHoManms. | 1 0Opazom — JUCTOM | OGOpyI0BaHKE
MaruurtHble COITPOBOYXICHHSI. VTS
Oypu OOHapy>KMBAIOT  OTKJIOHECHHSL. JIeMOHCTpaIHii
Pa3HOBHIHOCTH 1 O61yMBIBAIOT MPUYHHBI
AJIEKTPOIBUTATEIICH. OTKJIOHEHUH. OCYIIECTBISAIOT
CaMOKOHTPOJIb u
B3aHMOKOHTPOJIb.
CeetoBble | McTounmkwm cBerta: Teruiosele, | 1 YTpaBistoT cBOEH Ob6opynoBa
SBICHUS | JTIOMHHECIIEHTHBIC MO3HABATEIPHOW W y4eOHOM HHE IS
OkcniepuMeHT HaOmoaeHue. | 1 NesITETbHOCTHIO TTOCPEICTBOM JIEMOHCTpAI]
MHorokpaTtHoe U300pakeHue [TOCTaHOBKH eneu, un
nmpeaMera B HECKOJBKHX MIAHUPOBAHMS, KOHTPOJI,
TUIOCKUX KOPPEKIIMY CBOMX JIEUCTBUI U
3epKajax. OIIEHKH YCTICTITHOCTH YCBOCHHUSI.
N3roToBHTH TIEpUCKOI ¥ € ero | 1 Beiensaior  u - popmynupyrorT | OGopyaoBaHue
IIOMOIIGIO MpOBECTH MO3HABATCIBHYIO Leib. 1A
HAOTIOICHAS Beraensror KOJIMYECTBEHHBIE | JIEMOHCTpALII
ITpakTHUecKoe 1  XapaKTepUCTHKH 00BEKTOB, | OGOpyHOBaHUE
UCIIOJIL30BAHUE BaJaHHBIC CJIOBaAMU. pin) b
BOTHYTBIX 3€pKaJl [[pyHUMAIOT  MO3HABATENLHYIO | HeMOHCTpAIHid
3pUTENbHBIE WILTIO3HH, 1 UeJIb M COXpAaHAIOT e¢  IIpH Oo6opynoBa
IOPOXKIacMbIe IBBITIOJTHEHHUH y‘IC6HBIX HUe s
MIPETIOMIICHUEM HeﬁCTBHﬁ. Oco3HaT CBOH JEMOHCTpALI
cBeTa. Mupaku. nerictBus.  MMeoT  HaBBIKK ui
Pa3zButne BOJIOKOHHO# | 1 KOHCTPYKTHBHOI'O
OIITHKH 0OLIEHUS B MaJIBIX TpyIIax.
Hcnonb3oBanue 3aKOHOB | 1
CBETa B
TEXHUKE
HaykaB | ABTOMaruka B Hamiei >xu3nu. | 1 CamocrosTensHo  hopMynupyoT | KOMIBIOTEPHO
SKHU3HU Paﬂno U TEJIIEBUICHHE 1 IO3HABATCIIbHYIO 3a/avy. VYmeror e
AJbTepHATHBHBIE UCTOYHUKH | 1 (1 pasBUBaloT) CHOCOGHOCTE C | oGopynoBaHUe
SHEpIrUH. BI/II[I)I Ez;dg);];;:}}(())m BOIIPOCOB ,I[O6BIBaTB
JJIEKTPOCTAHLIUH y10 MHpopmanuIo.
Hayxka cerogns. Hayka u 1

0€30I1aCHOCTH JIFOAECH.

KaJIEHIIapHO-TeMaTI/I‘IeCKOC INIAHUPOBAHHUE 9 kiacc

20




TOUKA \!pocm

Ha3Banue Tema ypoka Koa | OcHoBHBIE Buabl | Ucnoub3oBanu
pasaena H4yec | 1esiTeJIbHOCTH HA YPOKe e
TBO o0opynoBanusi
yaco LHeHTpa
B eCTeCTBEHHOHA
Y4YHOI "
TEXHOJIOTHYECK
oit
HANPaBJIEHHOC
Teil «Touka
pocray
BBomnoe 3amstme. Ilemm u | 1 Camocrosarensao Gopmynupytot | Kommbrorepaoe
BBenenue | 3amaunm  kypca.  TexHmka MO3HABATEIbHYIO 3ajgady. | obopyaoBaHue
(19) 0€30MaCHOCTH. VMET ¢ MOMOLIBIO BOMPOCOB
Kunemar | CriocoGsl onucanus 1 0OBIBAThH Hezgocraromyo | O0opynoBaHue
uka (7 9) | MEXaHUYECKOTO JIBUKEHUS uHpopmMaIuio. OIS
Hcnonb3oBaHne M3MEPUTENBHBIX | IEMOHCTPAIH
I[IpsmonuBeliHOE 1 puOOpOB. Bemonnenue | O6opynoBanne
paBHOMEpHOE 71a00paTOPHBIX U ISt
JIBIDKEHUE TI0 TUIOCKOCTH? MPaKTHICCKUX paboT. JIeMOHCTpaIHii
Cwmortps JnarHocTuka W yCTpaHEHHUE
13 KaKo TOUKH HaOI01aTh HEUCIPaBHOCTEN NMpuOOPOB.
OTHOCHUTENBHOCTE ABYKEHUS. | 1 BeicTpanBanue  rumore3s  Ha Ob6opynoBanue
Cio’xeHne IBMKEHUIA. OCHOBaHMH UMCIOIIUXCA | I
nanHbXx. KoHCcTpynpoBanue JIEMOHCTpAIHii
Jlabopamopmwvie pabomuwi: 1 U MOJenupoBanue. BeimonHenne | O6opynosan
«3yuenue JBWKCHUS 3a71aHui mno ue s
CBOOOTHO YCOBEPLICHCTBOBAHHIO 1a00paTOPHBIX
[1aJIarOIIETO Tenay, puOOPOB. paboT u
«I/ISYLIGHI/IG Paspa60TI<a HOBBIX BapHWaHTOB YUYEHUYECKUX
JBW)KCHUS TEna 1o OIIBITOB. OIIBITOB
OKPY>KHOCTH) Paspa60TI<a u ITPOBEPKaA
Kak w kyma nonerena |1 METOIUKHU O6opynoBaHue
BUIIIHEBAS 9KCIIEPUMEHTAJIbHOW  paloThI. st
KOCTOUKa? Pacuer PaGora B Mambix Tpymmax. TeMomCTpam
TPaeKTOPHH AHaNMM3UPYIOT, BBIOMpAIOT U
JBUKEHHS TEll U IepPCOHaKeH 000CHOBBIBAIOT CBOE peEIlEHUE,
pacckasos P.Pacm> 0 neiictus. [IpeacraBnenue
MioHXay3eHe pe3yabTaTOB MAapHOM, IPYIIIOBON
Hcropuueckas 1 JICATENILHOCTH.  Y4acTHe B | OGopygoBaHme
PEKOHCTPYKIIHS JMaNore B COOTBETCTBMU  C | ;o
OIIBITOB lamanes To lIpaBUIaMi pEICBOro JleMOHCTpaIHii
OTIPE/IETICHHIO MOBE/CHUS.
yCKOpEeHus J.
Onpeznenenue CKOpoCcTu 1 Ob6opynoBanue
PaBHOMEPHOTO JBUKEHUS IS
Tipn JIEMOHCTpAIUH
WCIIOJIb30BAHUM TPEHAXKEPA
«OeroBast TIOPOKKaY.
Junamuk | Cuna Boay, cuna yoexnaenus | 1 OGopynoBan
a (8u) WU ue JUISL
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cuia - ¢busnyeckas YrpaBisiroT CBOEH JIEMOHCTpaLy
BEJIMYMHA? MO3HABATEIbHON U yuyeOHOU 51
Jlabopamopnas paboma: NEeATEIbHOCTHIO OCPEACTBOM OOGopynoBan
«M3mMepeHne Macchl Tena» MOCTaHOBKH Lene, ue st
I[BI/DKGHI/IG TEIIa 1101 MJIAaHUPOBAHUA, KOHTPOJIA, JIa60paT0prIX
JIEMCTBHEM KOPPEKIMU CBOUX JEHCTBUI U paboT u
HECKOJIBKUX CHIT OIICHKH YCTICITHOCTH YCBOCHHS. YUCHUYECKUX
CpaBHUBAIOT croco0 U | ONBITOB
JIBroxeHue CUCTEMBI PE3yJIbTaT CBOMUX JECUCTBUH C O6opyoBaH
CBSI3aHHBIX 00pa3IoM — JIHUCTOM e TUTSL
Tel COTIPOBOXKICHHSI. JIEMOHCTpAIH
O0HapyKUBAIOT i
Jlabopamopuvie  pabomoi: OTKJIOHEHHSL. O6xymbIBarOT OGopynoBan
«3yuenne TpeHus MPUYNHBI OTKJIOHEHUH. ue JuIs
CKOJIBXXCHHUA OCyILECTBISIOT 1ab0pPaTOPHBIX
CAMOKOHTPOJIb nu paﬁOT u
B3aWMOKOHTPOJIb. YVIECHUYCCKUX
M cmonn3oBanue OIBITOB
JnHammka PaBHOMEPHOTO M3MEPUTEIIBHBIX npuOOpPoB. | OGopynOBaHHE
JIBHJKEHUSA IO OKPYKHOCTH BrimoHenne J'Ia60paT0pHBIX n st
MPaKTHIECKUX pabor. | nemoncTparmit
Ucrtopus Pa3BHUTHSA JluarHocTka M YCTPaHCHHE | OGopyHOBaHHE
IIpeACTaBICHHUIA HEUCIPaBHOCTEN MPUOOPOB. ISt
o Bcenennoit. ConHeuHas BbicTpanBaHue — THIOTE3  HA | jeMOHCTpALMii
CUCTEMA. OCHOBaHHUU HUMEIOIINXCS
OTKpBITHS HAa KOHYHUKE Iepa. nanHbIX. KoncTpyuposanme OO6opynoBan
IlepBeie HCKYCCTBEHHbIE 1 MOZICTMPOBAHUC. ue JUIst
CIIyTHUKH JIEMOHCTpAIH
3emun. 51
Kak BBl sIXTy Ha3o0BeTe... CamocrosrensHo GopmynupyioT | KommbrorepHoe
PeaktuBHOE  NBIKEHHE B IIO3HABATENbHYIO 3a/1auy. o0opynoBaHue
HOPUPOJIE. YmMerT (WM pa3BUBAIOT)
Paccnenosanne JTII C CIIOCOOHOCTH C MIOMOIIIBIO Kommnsrorepnoe
MIOMOIIbIO BOIIPOCOB JI00BIBATH obopyoBaHue
Hmnyabe | 3akoHa COXpaHEHHUs HEJIOCTAIONIYI0 HH(OPMALIHIO.
3akon UMITyJIbCca PaGota B ManbIX rpynmnax Haj
COXpaHeH ITOPUTMOM pPEILEHUS 3a]1a4 10
ust yKa3aHHOH Teme (Ha nmpumepe
UMITYJIbC BUJICOMATEPUAIIOB U3
a (3u) WHTEPHETA).
Craruka | Jlabopamopnas paboma: YrpasisoT CBOEH Oo6opynoBan
(2u) «OmnpezeneHue HEHTPOB Macc MO3HABAaTEIbHONH W  yueOHOM ue amis
Pa3IUYHbIX Tem (Tpm NeATeIbHOCTBIO TOCPEICTBOM 1ab0paTOPHBIX
croco6a)» MOCTaHOBKH neneit, | pador u
MIAHUPOBAHMS, KOHTPOJIS, | YUEHHYECKHX
KOPPEKIIMH CBOUX JACUCTBHH U OTIBITOB
[Tpumenenwue HPOCTBIX OIICHKH YCTICITHOCTH YCBOCHHS. KomnbrorepHoe
MEXaHHU3MOB B Beiensor u GopMyIupyroT obopynoBaHme

CTPOUTCIILCTBC: OT 3CMIISTHKH
0

Brinensror

MO3HABATCIIbHYIO OeCJIb.
KOJIMYCCTBCHHBIC
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Hebockpebda XapaKTEPUCTUKU 00BEKTOB,
3aJJaHHbIE CIIOBAMHU.
[I[ppyHUMaOT TMO3HABaTEIbHYIO
Lelb M COXpaHSAT €€ Ipu
BBITIOJTHEHUH Y4eOHBIX
mefictBuii.  OcCoO3HAIOT  CBOU
nerucTtBuss.  MIMET  HaBBIKK
KOHCTPYKTUBHOTO OOIIEHHUS B
MaJIbIX FPyMIax.
Bugpr  MasTHHMKOB M HX CamocTrosTenbHO Oo6opynoBan
KoJIeOaHMi bopMynHpyOT ue TUTSt
UTto nepeHocut BosiHa? MO3HABATEIbHYIO 3ajauy. JIEMOHCTpAIH
KonebarenbHble cucTeMbl B Ymeror (1M pa3BUBAIOT) i
MIPUPOJIE U TEXHUKE CIIOCOOHOCTH C MIOMOIIBIO
BOITPOCOB JI0OBIBAThH
Mexannyu HEJIOCTAIONIYI0 HH(pOpPMAIHIO.
ecKHe Pabota B ManbIx rpynnax Haj
KOJIe0aHu ITOPUTMOM pPElIeHUs 3a1a4 10
s | yKa3aHHOU Teme (Ha mpuMepe
BOJIHBI BUJICOMATEPHUAIIOB U3
Gw) MHTEpHETA)
DJIeKTPO | DKCIIEPUMEHTAIIbHAS Pa3paboTka HOBBIX BApUAHTOB Kommeroteproe
MArHMTH | IIpOBEpKa onbITOB. PazpaboTka v mpoBepka | o0opyaoBaHue
ble cBoiicTB OM BOJIH. METOIUKHU SKCIIEPUMEHTAIBHOM
Koj1e0anu | VccnenoBanue paboTsl. PaboTa B MaJbix KomnbsrotepHoe
AU AJIEKTPOMArHUTHOTO rpymnmnax. AHaJIU3upyIoT, obopyoBaHue
BOJIHBI | u3ny4yenus CBU-neun BBIOMPAIOT U 000CHOBBIBAIOT CBOE
(29) pelIeHue, 1eHCTBHS.
[IpencraBnenue
pEe3yibTaTOB APHOU, TPYIIIOBOM
NesITeTIbHOCTU. Y4acTue B
Manore B COOTBETCTBUH C
MpaBUJIaMU PEYEBOTO
MOBEICHMUSL.
Ontuka | UsrorosieHue Moaenu Y1ipaBiisitoT cBOEH Kommnsroreproe
(4v) KaJICHI0CKOTIA. [MO3HABATEJIILHOU U 000pyI0BaHKE
DKcrepruMeHTalIbHas y4eOHOU AESITeNbHOCTHIO O6opynoBan
MIpOBEpKa MOCPEICTBOM IMOCTAHOBKH IIEJIEH, ue TUIst
3aKOHA OTPaKCHHsI CBETA. [IAHUPOBAHUS, KOHTPOJIS, JIEMOHCTpAIH
KOPPEKIIUUA CBOUX JIEUCTBUH U "
Jlabopamopuas paboma: OLICHKH YCIICIIHOCTH YCBOCHUS. O6opynoBan
«M3mepeHne nokasarens CpaBHMBAIOT CIIOCOO U pe3yNbTaT ue s
OpPEIOMIICHUS BOIbD) CBOMX JIEHCTBUH C 00pa3IoM — n1a00paTOpHBIX
IIMCTOM COITPOBOXKICHUS. paboT "
OOHapyX HUBaIOT YUEHUUYECKUX
oTKJIOHEeHUs. OOAyMBIBAIOT OTIBITOB
Kak otmnuarorcs mokasatenu MMPUYIHHBI OTKJIOHEHUH. O60pyI[0BaH
IIpEIOMIICHUS IIBETHOTO OcymiecTBIsIOT ue pif) 6|
CTCKJIa CAMOKOHTPOJIb U JEMOHCTpaLu
B3aHMOKOHTpOJIb. PaboTa i

B MaJIbIX rpymnmnax. Pemenue

23




TOUKA \!pocm

DKCIICPMMCHTAJIbHBIX 3a/1a4,
00CYXIeHHE PE3YIIbTATOB,
MoCTpOeHHUE TpadruecKont
3aBUCUMOCTH IOKa3aTels
MpPEIOMIICHUS CBETA OT €ro
IaCTOTHI.

®duszuka

aToMa u
aATOMHOI'0
siapa (44)

[Tornonienne u ucnyckanue
cBeTa

aTOMaMH.
CHEKTPBIL.

Onrnyeckue

Pa3paboTka HOBBIX BApUAHTOB
oTnBITOB. PazpaboTka u nmpoBepka
METOIMKH SKCIIEPUMEHTAIBHOM
aboTel. PaboTa B ManbIx

Nsmepenne KIIJ conneuHoi
Oatapeu

rpynmnax. AHaJIu3upYyIoT,
BBIOMPAIOT U 00OCHOBBIBAIOT CBOE

Brnusinue painoakTUBHBIX
W3ITYy4eHUN Ha JKHUBBIE
OpraHu3Mbl

peuieHue, 1eCTBUA.
[ IpencraBinenue
PE3YJIbTATOB NAPHOW, TPYIIIOBOM

CrocoOBbI 3aIATEL OT
paI[I/IoaKTI/IBHBIX I/ISJ'IyLIeHI/Iﬁ

MesITeIbHOCTH. YYacTHE B
ITUaJIOre B COOTBETCTBUU C
HpaBI/IJ'IaMI/I pequoro IIOBCACHUSI.
PemeHHe 3KCHepHMeHTaJIBHBIX
sagad. BeimonHenne
MPaKTHYECKON paboThl B MaJIbIX
rpymnmnax, o0CyKaeHue

pe3yIbTaTOB.

Kommnsroreproe
00opynoBaHue

Kommnsroreproe
00opynoBaHue

24




	Планируемые результаты освоения программы внеурочной деятельности
	Метапредметные:
	Предметные:
	Содержание программы внеурочной деятельности
	Роль эксперимента в жизни человека.
	«Точка роста»)
	Механика.
	Гидростатика.
	Статика.
	8 класс
	Электрические явления.
	Электромагнитные явления.
	Оптические явления.
	Человек и природа
	9 класс Кинематика
	Динамика
	Импульс. Закон сохранения импульса
	Статика
	Механические колебания и волны
	Электромагнитные колебания и волны
	Оптика
	Физика атома и атомного ядра
	Формы организации образовательного процесса:
	Ведущие технологии:
	Основные методы работы на уроке:
	Формы контроля:

