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MHNOACHUTEJIBHAIS 3AIINCKA

Peanuzanus nporpammbl 06ecrieunBaeTCs HOPMATUBHBIMU JIOKYMEHTAMU:

1. ®enepanbhbiif 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
oOpazoBannu B Poccuiickoit ®enepammm» (¢ W3M. W JOM., BCTYIL. B CHIy C
01.09.2020).

2. Tlacnmopt HanmmoHanpHOTO TIpoekTa «OOpazoBaHue» (YTB. MPE3UTUYMOM
Cosera npu Ilpesunente P® mo crparernyeckoMy pa3BUTHIO U HAIIMOHAIBHBIM
npoekTam, npoTokoit ot 24.12.2018 Ne 16)

3. TocynapctBenHass mnporpamma Poccutickoit ®enepanun «Pa3Butue
obOpazoBanus» (yTB. [loctanoBnennem IlpaButensctBa PD ot 26.12.2017 No 1642
(pen. ot 22.02.2021) «O0 yTBEepkKACHUU TOCYIaPCTBEHHON TIporpaMMbl Poccuiickoit
Denepanuu «Pa3Butrue 00Opa3oBaHUs».

4. TIpodeccuonanvubiii crangapt «llegaror (megarorudeckasi 1eITeIbHOCTh
B JIOIIKOJIHHOM, HayaJlbHOM OOIIEM, OCHOBHOM OOIIEeM, CpeaHeM OOIIeM
oOpazoBanum), (BocmuTareiab, yuuTenasb)» (pea. ot 16.06.2019) (Ilpukas
MunucrepcTBa Tpyaa u connanbHoi 3amutbl PO ot 18 oxTsa6pst 2013 1. Ne 544H, ¢
W3MEHECHUSIMU, BHECEHHBIMU ITPUKa3oM MHHHUCTEPCTBA TpyAa U couzamutbl PO ot
25.12.2014 Ne 11158 1 o1 5.08.2016 1. Ne 422H).

5. Mertoauyeckue peKOMEHAALMH IO CO3JaHUI0 U (PYHKUMOHUPOBAHHUIO B
o011e00pa3oBaTeNbHBIX OPraHU3allUgX, PACIOIOKEHHBIX B CEITLCKOW MECTHOCTH U
MaJbIX TOpOJiax, IEHTPOB 00pa30BaHMS €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKOM
HarnpaBiieHHocTel («Touka pocta») (YTBepkAeHbI pacnopsikeHneM MuHucrtepcTa
npocsenieHust Poccuiickoit @enepanuu ot 22 mas 2022 r. Ne TB 977/02)

6. PaGouas mporpamma Bocniutanusi MbOY Ononckas COIIL.

BueypouHast AesTENbHOCTh SIBJISIETCS COCTAaBHOM YacThiO 00pa3oBaTENbHOTO
mporecca U OAHOM W3 (popM opraHusamuu CBOOOJHOrO BpeMEHH oOydaromuxcs. B
pamkax peanuzaruu @PI'OC OOO BHeypouHas ACSATENIBHOCTh — 3TO 00pa3oBaTEIbHAS
NeSTEeILHOCTD, OCYIIECTBIIsIEMasi B opMax, OTIUYHBIX OT YPOUHOU CUCTEMBI OOyUEHHUS,
W HampaBJICHHAas Ha JIOCTHKEHHWE  TUIAHUPYEMBIX  pPE3yJbTaTOB  OCBOCHHUS
00pa3oBaTeNbHBIX MPOTrpaMM OCHOBHOTO 00111ero odpa3oBaHus. Peanuzarus paboueit
porpaMMbl  Kypca BHEYPOUHOH JIEATEeIbHOCTH 10 (u3uke «IKCICpUMEHTAIbHAS
bu3nKa» crocoOCTBYET OOIIEUHTEIICKTYaIbHOMY HAIPABIECHUIO PAa3BUTHIO JTUMYHOCTH
obOyuaroruxcs 7-9 kimaccoB. du3udyeckoe 00pa3oBaHUE B CUCTEME OOIIETO M CPEIHEro
o0pa3zoBaHMsl 3aHUMAeT OAHO U3 BEAYIIUX MECT. SIBISAACH (PyHIaMEHTOM HAy4YHOTO
MUPOIIOHUMAaHHUsI, OHO CIOCOOCTBYeT (DOPMUPOBAHHIO 3HAHMIA 00 OCHOBHBIX METOAAX
HAyYHOTO ITO3HAHMS OKPYXKAIoMmEero Mupa, (yHIaMCHTAIBHBIX HAyYHBIX TCOPHHA H
3aKOHOMEPHOCTEH, POPMHUPYET Yy yUaITUXCsl YMEHHUSI HCCIICIOBATh U OOBSICHSATD SIBICHUS
IPUPOABI M TEXHUKU. Kak IIKOJIBHBIN TpeaMeT, (hr3rKa 001a1aeT OrpOMHBIM
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TYMaHUTApHBIM TIOTEHIIMAJIOM, OHA AaKTUBHO (OPMHUPYET WHTEIICKTyalbHbIE U
MUPOBO33pEHYECKHE KadyecTBa JUYHOCTH. JuddepeHnunaius mnpeanosaraet TaKyro
OpraHU3aIMIO TIpoIlecca 00yIeHUs, KOTOpask yIUTHIBACT WHIUBUTyIbHBIE OCOOCHHOCTH
YYaIluXCcsl, MX CIOCOOHOCTH W WHTEPECHI, JUYHOCTHBIN ombIT. [uddepennnamnms
o0ydeHust (hU3MKEe MO3BOJISET, C OJTHON CTOPOHBI, 00ECTICUUTh 0Aa30BYIO MOJATOTOBKY, C
Ipyrol — yIOBJICTBOPUTH TOTPEOHOCTH KaXKIOTO, KTO TMPOSIBISIET WHTEPEC H
CIIOCOOHOCTH K TIPEAMETY M BBIXOJUT 32 paMKH H3yUeHUs QU3NKH B IIKOJIHHOM
kypce. Ha 3aHATHAX KpyKKa IUIAaHUPYETCsl pelieHHe MpoOJEeMHBIX  3ajad
MEXKTPEAMETHOTO COJICP>KaHUsI, BBIOJHEHNE IKCIIEPUMEHTATBHO-PACUETHBIX 3aaHUN
UCCIIEIOBATENLCKOTO XapakTepa. Bce 3To MO3BOJsET MOAHATH MHTEPEC YYAIIUXCs K
U3ydeHuio (u3ukd. 3aHATHS TO3BOJSIIOT  (OPMHUPOBATH TaKHE BaKHBIC IS
COBPEMEHHOCTH KadeCTBa YEJIOBEKAa, KaK CTPEMJICHHE K yCTeXy, yMeHHe paboTaTh B
KoMaHjie, paboTtaTh ¢ obOopynoBanueM (usnyeckon mnaboparopun «Touka poctay;
BOCIIUTBHIBAIOT YYBCTBO KOJUIEKTUBU3MA, APYKObI U TOBAPHUIIECTBA, CIIOCOOCTBYIOT
(bOpMHUPOBAHUIO TAKUX YEPT XapaKTepa, KaK BOJIs,, HACTOMYUBOCTh, OTBETCTBEHHOCTD 32
BBITIOJIHEHUE 3aJIaHUH.

Ieau Kypca

[lenpto mporpaMMbl  Kypca BHEYPOUHOM  JEATEIIBHOCTH 1O  (DU3MKe
«JKcrepuMeHTanbHas (GU3UKa, ISl yYaIUXCs /-9 KIacCoB SIBISIOTCA:

* pa3BUTHE Yy Yy4YalIUMXCSl MO3HABATEIbHBIX WMHTEPECOB, MHTEIJIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEM B TPOIECCE PEIIeHUs TMPAKTHUYECKUX 3a7a4 |
CaMOCTOSITEIIbHOTO TPUOOPETEHHS HOBBIX 3HAHUIA;

* (hopmupoBaHUE U PA3BUTHUE y YUAIIUXCS KIFOUYEBBIX KOMIIETCHIIMN — y4eOHO —
MO3HABATEIBHBIX, UHPOPMAIIMOHHO - KOMMYHUKATUBHBIX, COLIMAJIBHBIX, U KaK CJIEJCTBUE
- KOMITETEHIUH JIMYHOCTHOTO CAaMOCOBEPIIICHCTBOBAHUS;

* (opMupoBaHHE MPEIMETHBIX M METANPEIMETHBIX PE3yJbTaTOB O0O0YyUYEHUS,
YHUBEPCAIbHBIX YUCOHBIX JICUCTBUM;

* BOCIIUTAHHWE TBOPYECKOW JIMYHOCTH, CIOCOOHON K OCBOEHHUIO TEPEIOBBIX
TEXHOJIOTUN U CO3/IaHUIO0 CBOMX COOCTBEHHBIX Pa3pabOTOK, K BBIIBUKEHUIO HOBBIX UJIEH
U TIPOEKTOB; peaau3amusl ACSTeIbHOCTHOTO MOAXOJa K MPEeIMETHOMY OOYYEHHUIO Ha
3aHSATUSIX BHEYPOUYHOU JESATEILHOCTH O (PU3BHUKE.

OC0OEHHOCTBIO BHEYPOYHOU NEATEIHHOCTH MO0 (U3MKE B paMKaxX KpPYKKOBOU
paboThI SBIISETCS TO, UTO OHA HAIpPaBJIEHA HA JTOCTHKEHUE 00YJaIONUMUCS B OOJIbIIICH
CTEIECHM JINYHOCTHBIX Y METAINPEMETHBIX PE3yJIbTaTOB.

3ajgaum Kypca
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Jlist peanuzanuu 1enei Kypca Tpedyercs pelieHue KOHKPETHBIX MPaKTHYECKUX
3aia4. OCHOBHbBIE 3a/1a4¥ BHEYPOUHOU J1€ATETbHOCTH MO (PU3UKHU:

* BBISIBJICHUE MHTEPECOB, CKIIOHHOCTEHN, CIOCOOHOCTEN, BOBMOKHOCTEH ydaImxcst
K Pa3IMIHBIM BHUJIaM JESATCILHOCTH,

* (popMUpOBaHUE MPEJICTABICHUS O SIBJICHUSX U 3aKOHAX OKPYKAIOIIET0 MHUPA, C
KOTOPBIMU HIKOJIbHUKHU CTAJIKHUBAIOTCS B TOBCEAHEBHOM JKU3HU;

* (popmMupoBaHUE NMPEACTABICHUS O HAYYHOM METO/IE MIO3HAHUS;

* pa3BUTHE UHTEPECA K UCCIEA0BATEIbCKOU IEATETbHOCTH;

* pa3BUTHE OIbITA TBOPUECKOM I€ATEIBHOCTH, TBOPUECKUX CIIOCOOHOCTEN;

* pa3BUTHE HABBIKOB OPraHM3allMd HAYYHOrO TPYyHa, pabOThI CO CIOBapsiMU U
SHIMKIONEAUSIME, pabOTHI ¢ 000py0oBaHueM Jaboparopun «Touka pocTay;

* CO3JaHME YCJOBMH JJisi pealu3allid BO BHEYPOUYHOE BpeMsi NMPUOOPETEHHBIX
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUI B YPOUHOE BpEMS;

* pa3BUTHE ONBITA HEPOPMAILHOTO OOIIEHNUS, B3aUMOJICHCTBHUS, COTPYIHUYECTBA,
pacuIMpeHre paMoK OOILEHHUS C COLITYMOM.

* (GOopMHUPOBAHNE HABBIKOB TMOCTPOCHUS (PU3UUECKUX MOJENIEH H ONpeaeleHUs
I'PaHUIl UX TPUMEHUMOCTH.

* COBEpIIEHCTBOBAHUE YMEHUMN MPUMEHSATh 3HAHUS MO (U3UKE I O0BSICHEHUS
SIBIICHUI TTPUPOJIbI, CBOMCTB BEIIECTBA, PEIICHUS PU3NUECKUX 3a]1a4, CAMOCTOSITEIIBHOTO
OpUOOpETeHUs] M  OLUEHKM HOBOM UWH(pOpMAIMU  (PU3MYECKOrO0  COAEpKaHUs,
WCITOJIb30BAHUS COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHH;

* MCIOJI30BaHME MTPUOOPETEHHBIX 3HAHUN M YMEHUH JIJIS1 pEIICHUS TIPAKTUICCKUX,
YKU3HEHHBIX 337124,

* BKJIIOYEHHME YYaIIUXCAd B PA3HOOOPA3HYIO JESTENIbHOCTh: TEOPETUYECKYIO,
MPAKTUYECKYIO, aHATUTHYECKYTO, TTOUCKOBYIO;

* BbIpabOTKa TMOKUX yMEHUHN MEPEHOCUTh 3HAHUS M HABBIKK HA HOBBIE (HOPMBI
y4eOHOM padoThI;

* pa3BUTHE COOOPA3UTEIBLHOCTH MU OBICTPOTHI PEAKIUU TMPHU PEIICHHH HOBBIX
Pa3TMYHBIX (U3MUYECKUX 3a/1a4, CBI3aHHBIX C MPAKTUYECKON ACSITEbHOCTHIO.

HamnpasnennocTs mporpammsl — 1udpoBasi 1abopatopus. Y pOBEHb IPOrpPaMMbl —
6a30BbIil. Bo3pacT oOydaromuxcs: ot 12 jet mo 16 ner. Cpok peanuzaiuu mporpaMMBbl:
1 ron, 34 yaca. PaGouast mporpamma Kypca BHEYPOUYHOM AESTEIBHOCTH MO (pu3uke
«JKcrepuMeHTalnbHas  (U3MKa» TpelHa3HaueHa [Jis OpraHu3alid BHEYPOUHOU
nesirepHOCTH 00yvatomuxcs /-9 kmaccoB MBOY Ononckas COII .

I[lnanupyembie pe3yjbTaThbl 0CBOEHUSI MPOTrPAMMBbI BHEYPOUHOM AeSITeJIbHOCTH
«IKcnepuMeHTAIbHAs (PU3UKa» (C MCMoIb30BaHUeM 00opynoBanus «Touka
pocTta») B 7-9 Kiaccax.
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Peanu3anust mporpaMMbl CIIOCOOCTBYET JOCTHXKEHHUIO CIICIYIOMINX Pe3yJabTATOB:
JInuHocTHbIE:

B chepe IMUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX ACUCTBUN YyUAIIUXCS:

* y4eOHO-IIO3HABATEJIbHBIII MHTEPEC K HOBOMY YYEOHOMY MaTepualy M crocodam
pELICHUsI HOBOU 33/1a4H;

* OpHEHTAIUS HA TIOHUMAaHKE IPUYKH yCIieXa BO BHEYYEOHOH NeSTENIbHOCTH, B TOM YHCTIE
Ha CaMOaHaJM3 M CaMOKOHTPOJb PE3yJibTaTa, HAa aHajIu3 COOTBETCTBUS PE3yJIbTATOB
TpeOOBaHUAM KOHKPETHOM 3a1auu;

* CIOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPUTEPUEB YCHEIIHOCTH BHEYy4YE€OHOU
NESTEIbHOCTH;

Ob6yyarowuiics NOIYUUM 803MOACHOCb 01 POPMUPOBAHUS:

* BHYTPEHHEH MO3MIMH IIKOJIbHUKA HA YPOBHE IMOJOKUTEIBHOTO OTHOIIECHUS K LIKOJIE,
NOHUMAaHUsI HEOOXOJUMOCTH YYEHHs, BBIPAKEHHOIO B MpeoliagaHuu y4eOHO-
MI03HABATEJIbHBIX MOTUBOB;

* BBIPQXXEHHOUN yCTOMYMBON y4eOHO-TI03HABATEIbHOW MOTUBALIUY YUYEHHS;

* YCTOMYMBOIrO y4e€OHO-TO3HABATEILHOIO HHTEPECA K HOBBIM OOLIUM CIOCO0aM pelIeHUs
3az1ay.

MeTtanpeaMeTHbIe:

B cepe peryasiTHBHBIX YHUBEpPCATBHBIX YU€OHBIX JEHCTBUN yUaluXCsi:

* IJJAHUPOBATH CBOM JIEWCTBUS B COOTBETCTBUU C MOCTABJICHHOW 3a/auell U YCIOBHIMU
€€ peaju3alii, B TOM YHCJIe BO BHYTPEHHEM IUIAHE;

* YYUTHIBATh YCTAHOBJICHHBIC MTPABUJIA B TUIAHUPOBAHUHU U KOHTPOJIE CIIOCO0a PEIICHMUS;

* OCYUIECTBIIATh UTOTOBBIN U MOIIATOBBIA KOHTPOJIb MO PE3YyJIbTATY;

* OLEHMBATh MPAaBWIBHOCTh BBINOJIHEHUS JEHCTBUSI HA YpPOBHE aJIeKBaTHOM
PETPOCIIEKTUBHOM OIIEHKHM COOTBETCTBHUS PE3yJIbTaTOB TPEOOBAHUSIM JAHHOU 3a7a4d U
3aJJauHO# 00/1aCTH;

* aJICKBATHO BOCIIPUHUMATH MPEIIOKECHUS U OLICHKY YUYUTENEH, TOBAPUIIEH, POAUTEIICH
U IpYTHUX JIFOJEH;

* pa3nuyaTh Crocod U pe3yiabTaT AEHCTBUS.

Obyuarowuiics noxy4uUm 603MONCHOCHb HAYYUMCL!

* B COTPYJHUYECTBE C YUUTEJIEM CTaBUTh HOBbIEC YUEOHBIE 3a4a4H;

* MPOSIBJIATH TO3HABATEILHYIO HHUIIMATUBY B yU€OHOM COTPYIHUYECTBE;

* CaMOCTOSITEJIbHO aJICKBAaTHO OLICHMBATh MNPABUJIBLHOCTH BBITIOJHEHUS JEUCTBUS U
BHOCHUTH HEOOXOIMMbIE KOPPEKTUBBI B UCIIOJIHEHUE KaK [0 X0y €ro peajin3alnu, Tak u
B KOHIIE JCUCTBHUS.

B cdhepe no3HaBaTebHbIX YHUBEPCATbHBIX YU€OHBIX IEUCTBUN yUaIIUXCS:

* OCYHIIECTBJISATh TMOUCK HEOOXOOUMOW HH(POpPMAIUU I BBIMOJHEHUS BHEYYEOHBIX
3aIaHUA C WCTIOJB30BAaHUEM Y4YEOHOW JUTEpaTyphl U B OTKPBHITOM WH(OPMAITMOHHOM
MPOCTPAHCTBE, SHIIMKIIONENH, CIPABOYHUKOB (BKJIOUYAs SJEKTPOHHBIC, HMHU(POBHIL),
KOHTPOJUPYEMOM MPOCTPAHCTBE
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WHuTtepHera;

* OCYIIECTBJIATH 3aNUCh ((hUKCcaINIO) BELIOOPOYHOM HH(POPMAITUU 00 OKPY’KAIOIIEM MUPE
U 0 cebe caMoM, B TOM YHuCIIe ¢ ToMoIIbio nHcTpyMeHnToB UKT;

* CTPOUTH COOOIIIEHHUS], TPOCKTHI B YCTHOM U MUCbMEHHOU (hopMeE;

* IPOBOJUTH CPAaBHEHHUE U KIACCU(PHUKAIUIO TIO 3aJaHHBIM KPUTEPHUSIM;

* YCTaHABIIMBATh TPUYUHHO-CJICICTBEHHBIC CBA3H B U3Yy4a€MOM KPYTe SBIICHUH;

* CTPOUTH pacCykAeHUS B (hOPME CBS3H MPOCTHIX CYKJIEHUNU 00 00BEKTE, €ro CTPOCHUH,
CBOMCTBAX M CBs3aX;

Obyuarowuiics noIyuum 603MOHCHOCHb HAYYUMbCAL:

* OCYIIECTBIISATb PACHIMPEHHBIM MOUCK HH(OpPMAIMU C MCIOJb30BAaHUEM PECYPCOB
oubnmoTek u cetu HTEepHeT;

* 3aMKUChIBaTh, (PUKCHUPOBATH MHGPOPMALHUIO 00 OKPYNAIOIIUX SIBICHUSX C MOMOIIBIO
nHctpymeHnToB UKT;

* OCO3HAHHO M NMPOU3BOJBHO CTPOUTH COOOILIEHHS B YCTHOUM U MMCbMEHHOMU (hOpME;

* OCYIIECTBJIATH BbIOOp HambOosiee 3G(PEKTUBHBIX CHOCOOOB pEIICHUs 3a1ad B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;

* CTPOMUTH JIOTUYECKOE PpACCYKIEHHE, BKJIIOYAIOIIEE YCTAaHOBJIECHUE MPUUYMHHO-
CJIEJICTBEHHBIX CBSI3€EH;

* MOTYT BBIMTH Ha TEOPETUYECKUN YpPOBEHb pEIICHUSA 3aJay: peHIeHUE 110
OTpe/IeJICHHOMY IIJIaHy, BJIAJICHUE OCHOBHBIMU MpPUEMaMU pEUICHUs, OCO3HAHUS
JESTEIIbHOCTH I10 PELICHUIO 3a/1a4U.

B cdepe kOMMYyHUKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX ACHUCTBUMN YyUaAIIUXCS:

* aJICKBAaTHO UCIOJIb30BaTh KOMMYHUKATUBHBIE, PEXKE BCETO - pEUYEBbIE, CPEICTBA JIJIS
peneHus pa3IuyHbIX KOMMYHUKATUBHBIX 33]1a4, CTPOUTh MOHOJIOTHYECKOE COOOIIEHUE,
BJIAJETh JUATOTMYEeCKOl (popMOil KOMMYHUKALIMH, UCIIOJIb3YS, B TOM YUCJIE CPEACTBA U
uHctpymeHnTbl UKT 1 nucTaHiinoHHOro o0IeHus;

* JIONyCKaTh BO3MOYKHOCTh CYHIECTBOBAHHUA Y JIIOJIEH PA3IMYHBIX TOUEK 3PEHUS, B TOM
YHClie HE COBIAAAIOIINX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS Ha TIO3ULIMIO TapTHEpa
B OOIIIEHNHU U B3aMMOICHCTBUH;

* YYUTHIBATh Pa3HbIe MHEHUS U CTPEMUTHCA K KOOPJWHAIUU PA3IMYHBIX MO3UIIUNA B
COTPYHUYECTBE;

* popMynHpoBaTh COOCTBEHHOE MHEHHUE U MO3UIIHIO;

* IOTOBAPUBATHCS U MIPUXOJIUTH K OOIIEMY PEIICHUIO B COBMECTHOM ACSTEIHHOCTH, B TOM
YHUCJI€ B CUTYalluu CTOJIKHOBEHUS] HHTEPECOB;

Obyuarowuiics noIyuUm 803MOHCHOCHIL HAYYUMbCAL:

* YYUTHIBATh U KOOPAMHUPOBATH B COTPYIHIUUECTBE OTIIMYHBIC OT COOCTBEHHOM MO3UIINU
JIPYTUX JIFOJEH;

* YYUTHIBATh PA3HBIC MHEHUS U HHTEPECH 1 000CHOBBIBATH COOCTBEHHYIO TTO3HUIIUIO;

* IOHUMATh OTHOCHUTEIBHOCTh MHCHUH U TOAXO0/I0B K PEIICHUIO MPOOTIEMBI;

* aQpryMEHTUPOBATH CBOIO MO3UIMI0 U KOOPAUHUPOBATH €€ C MO3ULIUSIMHU NapTHEPOB B
COTPYJIHUYECTBE MPH BHIPAOOTKE OOIIEro PEelICHUsI B COBMECTHOM e TENbHOCTH;

* 3a/1aBaTh BOMPOCHI, HEOOXOIUMBIE JJII OPTaHU3AlMU COOCTBEHHOM AESITENbHOCTU U
COTPYJIHUYECTBA C TAPTHEPOM;
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* OCYHICCTBIIATH B3aUMHBIN KOHTPOJIb U OKa3bIBATb B COTPYAHHUYCCTBC HGO6XOI[I/IMYI-O
B3aMMOIIOMOIIb.

IIpeamerHsble:

- OPUEHTHUPOBATHCA B SIBJIICHUAX U OOBEKTAX OKPYKAIOIIEro MUpa, 3HaTh T'PAHULBI UX
MPUMEHUMOCTH;

- IOHUMATh ONpeieNIeHUs! (PU3MUECKUX BEIMYMH U IIOMHUTD OTpeiestonne GopMyIbl;
- MOHMMAaTh KaKUM (U3MYECKUM NPUHIIMIAM W 3aKOHAM MOJYUHSIOTCS T€ WM UHbIE
0OBEKTHI U SIBIICHUS TPUPOJIBL;

- 3HAaHKE MOJIETU IOMCKA PEIIeHUH A7 3a7a4 1o (PU3HKeE;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHKH.

- PUMEYaTh MOJIEIIU SIBJICHUN U O0OBEKTOB OKPYKAIOIIETO MHUPA;

- AHAJIM3UPOBATH YCIOBUE 33]1a4U;

- nepepopMyIupoBaTh U MOAEIUPOBATh, 3aMEHATh UCXOIHYIO 3a]1auy JpYroi;

- COCTaBJIAITh IJIaH PEIICHUS;

- BBIIBUTATh U IIPOBEPSITH PEAJIAraeMbl€ JUIsl pEIICHUS TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMU YMCTBEHHBIMHU OIEPALMSIMHU, COCTABISIOMIMMU MTOUCK PEIICHUS
3a/1a4u.

Coaep:xaHue nmporpaMMbl BHEYPOUYHOI 1eSITeIbHOCTH
7 KJjacce

Beenenne. Bronnoe 3ansitue. Lenu u 3amaun kypcea. TexHruka 6€301macHOCTH.

PoJsib 3KcniepuMeHTa B KM3HU YeJIOBEKA.

Teopus: VI3yduTb OCHOBBI TEOPHUH MOrpertHocTel. [lorpemHocTu npsiMbIX ¥ KOCBEHHBIX
M3MEpPEHUM, MAKCUMAJIbHAs TTIOrPEITHOCTh KOCBEHHBIX U3MEPEHHH, YUET OTPEIIHOCTEN
U3MepeHuil mpu mnoctpoeHuu rpadukos. [IpeacraBieHne pe3yabTaTOB M3MEpPEHUN B
dbopme Tabnuil ¥ rpaduKoB.

Ilpakmuka: OCHOBBI TEOpPUM TMOTPELIHOCTEH TMPUMEHATh TMPU BHIOJHEHUU
AKCINEPUMEHTAIIbHBIX 33]1a4, TPAKTUYECKUX padoT. (C HCIOJIb30BaHMEM 000PY/10BAHUS
«Touxka pocray)

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTIU.

[TpuBOAUTH IPUMEPHI OOBEKTOB U3yueHUs PU3HKHU ((pu3nyeckue siBIeHUS, puzndyeckoe
TEJ0, BEUIECTBO, puznueckoe nojue). Habmonare u ananuzupoBaTh pU3ndecKue iBICHUs
(pukcupoBaTh U3MEHEHHS CBONCTB OOBEKTOB, CpaBHUBATb HUX M 0000IIATH).
[T03HaKOMHTBCS C HKCIIEPUMEHTAILHBIM METO0M HccieoBaHus pupoasl. COopka
npubOpPOB U KOHCTPYKIWi. Mcrnonp30BaHne M3MEPUTENBHBIX MPUOOPOB. BhimoaHeHne
71a00paTOPHBIX U MPAKTUYECKUX paboT. JnarnocTika 1 ycTpaHeHHue HEHUCTIPaBHOCTEN
npubopoB. BricTpanBaHue runore3 Ha OCHOBAaHUU UMEIOIINUXCS TAHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE 1 HEpaBHOMEpHOE JABMKeHue. [ padudeckoe mpencraBieHne
nBUKeHUs. Pemenue rpaguueckux 3aaay, pacueT MyTH M CpeaHEH CKOPOCTH
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HEpaBHOMEpPHOTO JBMWXeHUS. [loHsTHe mHepnuu U uHEepTHOCTH. [leHTpoOekHas cuia.
[IpumeHenue naHHbIX (DU3MYECKUX TMOHATUH B >KU3HEAEATENBHOCTU 4YesoBeka. Cuiia
yIOPYTrOCTH, CUJla TPEHUS.

Ilpakmuka: WccnegoBaHue 3aBUCUMOCTH CHJIBI  YIPYTOCTH, BO3HUKAIOIIEH B
npyXHHE, OT cTeneHu nedopmanuu npyxuHbl. Onpeaenenue Ko3PPUIeHTa TPeHU Ha
TpuboMeTpe. (¢ ucnoab3oBaHueM o6opynoBanus «Touka pocray)

HccnenoBanre 3aBUCUMOCTH CHIIBI TPEHHSI OT CHIIBI HOPMAJIbHOT'O JIaBJICHHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTIU.

Ananmm3 Ttabnui, rpadukoB, cxem. I[lonck oOBsiCHEHHS HaOMIOIAEMBIM COOBITHSM.
OmnpeneneHue CBOMCTB MPUOOPOB MO uUepTeKaM W MOJETSAM. AHAJIU3 BO3HUKAIOIIUX
npobsieMHBIX cuTyanuid. M3o0paxkaTs cucteMy KOOpPAHMHAT, BHIOMpATh TEJIO OTCUéra u
CBA3BIBAaTh €ro C CHUCTEMOM KoopauHaT. Mcmonap30BaTh CHCTEMY KOOpPJIMHAT IS
U3Y4YEHUS] NOPSIMOJMHEWHOTrO ABWKeHUs Tena. COopka mnpuOOpOB M KOHCTPYKIUH.
Hcnonb3oBaHne W3MEPUTENBHBIX NPUOOPOB. BbllloNHEHHE  JTA0OPAaTOPHBIX U
NpakTUYeCKHX paboT (¢ wucnoab3oBaHueM oOopynoBaHusi «Touka pocray).
JlnarHocTvka M yCTpaHEHHE HEHCHpPaBHOCTEW MpuOOpoB. BricTpamBaHue rumore3 Ha
OCHOBaHHMM UMEKOIIMXCS JaHHbIX. KOHCTpynpoBaHue u MoAenrpoBaHue. BeinonHeHue
3a/IaHUi 10 YCOBEPIIEHCTBOBAHUIO MpUOOpoB. PazpaboTka HOBBIX BapHUAHTOB OIIBITOB.
PazpaboTka u mpoBepka METOAMKU JKCHEPUMEHTAIbHOU paboThl. PaboTa B Manibix
rpynnax. AHaIU3UpPYIOT, BBIOUpPAIOT W OOOCHOBBIBAIOT CBOE pelIeHUE, JEeUCTBHUS.
[IpencraBiieHre pe3yabTaTOB MAPHOM, IPYNIOBON NEATEIBHOCTH. Y YaCTUE B TUAJIOTE B
COOTBETCTBHUU C IIPaBUIIAMH PEYEBOrO MOBEACHUS.

I'mapocraTuka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, ruUIpOCTaTUYECKOE IaBIICHHUE,
COO0UIAIOUIUECS COCY/IbI, TUAPABINYECKUE MAILIUHBI.

Ilpakmuka: 3a0ayu. BHITAIKWBAIOIIAS CUJIA B PA3JIMYHBIX CUCTEMAX; MPUOOPHI B 3a/1a4ax
(cooOmiaromuecst  Cocynbl,  TUAPABIMYECKUE  MAIMHBI,  pblYard,  OJOKH).
DKCIIEpUMEHTAIbHBIC 3aJaHNUSA:

1 )usmepenue cuiibl Apxumena, 2)u3sMepeHrne MOMEHTA CUJTbI, IEHCTBYIOIIErO Ha phlyar,
3)usmepenue

paboThl CUJIBl YOPYrOCTH TMPU TOABEME TIpy3a C TOMOIIBI0 TMOABUKHOTO WA
HETIOIBMKHOTO OJIOKA. (€ MCIO0JIb30BaHUEeM 000opyaoBanus «Touka pocTay)
Xapaxmepucmuka 0CHOBHbIX 6UO08 0esAMeNbHOCU.

Ananmu3 Ttabnuu, rpadukoB, cxem. I[louck 00BsiCHEHHS HAOMIOAAEMBIM COOBITHSIM.
COopka mnpuOOpOB W KOHCTpYKIMH. lcronb3oBaHUE HW3MEPUTEIBHBIX MNpPUOOPOB.
BrinonHenre 1a0opaTOpPHBIX M TMPAKTHUECKUX padoT. JIMarHocTMKa M yCTpaHEHHE
HEUCIIpaBHOCTEl MpuOOpoB. BricTpamBaHue TUNOTE3 HA OCHOBAaHUU HMMEIOUIUXCS
nanueiX. KoHcTpynpoBanme u  MojaenupoBaHue. PabGora B MalbIX TpyIax.
AHaM3UPYIOT, BRIOUPAIOT U 0OOCHOBBIBAIOT CBOE pelieHue, nerctpus. [Ipencrabienue
PE3yNbTaTOB MAPHOM, TPYNTIIOBOM AesiTeIbHOCTH. [1oAroTOBKA COOOIIEHU U TOKIIAI0B.
VYuyactue B 1Majiore B COOTBETCTBUU C IPaBUIIAMH PEYEBOTO MOBEACHUS.

CrarTuka.
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Teopusa: bnok. Peruar. PaBHOBecue TBEpABIX TEI. Y CI0BUSA paBHOBECHS. MOMEHT CHUIIBI.
[IpaBuno momentoB. LleHTp TsbkecTu. HMcecimenoBaHue pasiIMyHBIX MEXAHHUYECKHX
cucteM. KoMOMHMpOBaHHbBIE 3a]1a4, UCIOJIb3Ysl YCIOBUS PAaBHOBECHS.

IIpaxkmuxka: VI3roToBiaeHue paboTaroneil CHCTEMBbI OJIOKOB.

Xapaxmepucmuka 0CHOBHbBIX U006 OeSAMENbHOCHIU:

Ananmu3 Tabmun, rpadgukoB, cxeM. [louck oOBsSICHEHHS HAOIIOMAEMBIM COOBITHSIM.
Omnpenenenrue CBOMCTB MPUOOPOB MO uUepTE)aM U MOJEISIM. AHalU3 BO3HUKAIOLIUX
npo0sieMHbIX cutyanuil. HabmonaTe neiicTBUe MPOCThIX MeXaHU3MOB. [103HaKOMUThCS
¢ (pU3NYECKON MOAEINBI0 «abCONIOTHO TBEPIOE Teno». Pemars 3anaun Ha IpUMEHEHUE
ycnoBusi(TipaBuiia) paBHOBecusl pbiuara. IIpuMeHsATh ycioBue (IIpaBWIO) paBHOBECUS
ppluara Ui OOBSCHEHUS JACUCTBUSA pPAa3IMYHBIX HHCTPYMEHTOB, HCHOJIb3YEMBIX B
TEXHUKE U B ObITy. COOpKa MprOOPOB U KOHCTPYKIMMA. Vcrionb30BaHne N3MEPUTENIBHBIX
npuOopoB. BrinonHeHne 1ab0paTOPHBIX U MPAKTUUECKUX paboT. JnarHocTuka u
yCTpaHEHHE HEUCIpaBHOCTEH mpubOpoB. BbiCTpanBaHue THUIIOTE3 HA OCHOBAaHUU
uMerInxcs AaHHbIX. KoHCTpyupoBaHue n MoaenupoBaHue. BoIoIHEHUE 3a0aHUil 110
YCOBEpPIIEHCTBOBaHUIO puOopoB. PazpaboTka HOBBIX BapUaHTOB ONbITOB. Pa3zpaboTka u
IPOBEpPKa METOIUKU IKCIIEPUMEHTAIBHON PaOOTHI.

Pabota B ManbIx rpynnax. AHaJIU3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHUE,
nevicrBus.  [IpencraBieHue  pe3ynapTaTOB  MApHOW, TPYNIOBOM  JIEATEIBHOCTH.
[TogroroBka cooOuieHnd U J10KJIaa0B. OCYIIECTBISIOT CAMOOIICHKY, B3aMMOOIICHKY
NEeATEIbHOCTH. YYacTHE B IUAJIOTE B COOTBETCTBUU C MPABUIIAMU PEUYEBOI0 MOBEICHHUS.

8 Kkiace

TermnoBble sIBJICHUS.

TermnoBoe pacmupenue ten. [Iporeccsl miaBieHust 1 OTBEPICBAHUS, UCTTAPEHUS U
KOHJIeHcaluu. Temonepenaya. BiiaxxHOCTh BO3yXa Ha pa3HbIX KOHTUHEHTAX.
HHemoncmpayuu: 1. Habmonenue Tasiuus yibna B Boje. 2. CKOPOCTH UCTIApEHUS
pa3IMYHBIX XKuAKocTeH. 3. TernoBsie nBUTaTeIM OYyAyIIETO.

Jlabopamopnvie pabomei (¢ MCHOJb30BaHNEeM 00opyaoBaHusi «Touka pocrar): 1.
W3meHeHust IMHBI Tejla MPU HArpeBaHWU U oxJjaxjaeHud. 2. OTiauBKa napauHOBOTO
conmmaruka. 3. HaOmromenwe 3a maBieHueMm jbaa 4. OT d9ero 3aBUCHUT CKOPOCTH
ucrnapeHus xxuakoctu? 5. HabmroieHre TenionpoBOHOCTH BOABI U BO3TyXa.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTU.

CamocTosTennbHO  (DOPMYIUPYIOT TMO3HABATENBHYIO 3aJady. YMEIT C IOMOIIbIO
BOIIPOCOB J0OBIBaTh HENOCTAIOIyH0 HH(popManuio. Mcnonp30BaHne HU3MEPUTETBHBIX
npubopoB. BrinonaHeHWe 1a0OpAaTOPHBIX U MPaKTUYECKUX paboT. JlmarHoctuka u
yCTpaHEHHUE HEHCIpaBHOCTEW mnpuOopoB. BricTpanBaHuWE THUNOTE3 HA OCHOBAHUHU
uMerouxcs JaHHbiX. KoHCTpynpoBaHue u MoieIMpoOBaHUE.

BrimonHenue 3amaHuii 1O YCOBEPIIICHCTBOBaHWIO MpUOOpOB. Pa3paboTka HOBBIX
BapUAHTOB OMBITOB. Pa3paboTka u mpoBepKka METOMUKH SKCIEPUMEHTAIBHON palOTHI.
PaboTa B Manbix rpymnmnax. AHaTU3UPYIOT, BHIOUPAIOT U 00OCHOBBIBAIOT CBOE PEIIICHUE,
nevicteus. [IpeacraBienue pe3ysbTaToB NMapHOW, TPYIIOBOM ACATEIBHOCTU. Y YaCTHUE B
JIAAJIOTe€ B COOTBETCTBUH C MPABUIIAMU PEYEBOTO
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NOBEACHMUS.
DJIeKTPUYeCKHe SIBJICHUS.
Muxpomup. Moaemn atoma, cymectBoBaBmue 10 Hadana XIX. Mcropust oTKpbeITHS U
JEHCTBHUS TajJbBaHUYECKOro 3jeMeHTa. McTopus co3manHus 3MeKTpoGOpHOM MAaITUHBI.
OmneiT BosbTa. DneKTpudecKuii TOK B AJIEKTPOJIUTAX.
Hemoncmpayuu: (¢ ucnosib3oBanueM odopyaoBanus «Touka pocray)

1. Moaenu atomoB. 2. ["'anbBaHHYECKHUE DJIEMEHTHI. 3. DNeKTpodOpHOIH
Maiusbl. 4. OnbiTel BonbsTa u [MansBanu.
Jlabopamopnvie pabomui: 1. Co3naHue TaabBaHUYECKUX AJIEMEHTOB W3 MOJPYYHBIX
CPEICTB. 2. DNEKTPUYECKUH TOK B KHUAKOCTSAX CO3/IaHUS «30JI0TOTO KIHOUHKAY.
Xapaxmepucmuxa OCHOBHBIX BUJIOB J€SATEIBHOCTH:
VYopaBidoT CcBOEMl 1O3HABAaTENbHOM M Y4YEOHOM JEATEIbHOCTBIO IOCPEACTBOM
IIOCTAHOBKH LI€JIEH, IIJIaHUPOBAHMSI, KOHTPOJIS, KOPPEKLMU CBOUX JEHCTBUN M OLIEHKU
YCIIEIIHOCTH yCBOEeHUsI. CpaBHUBAIOT CIOCO0 U pe3yJbTaT CBOUX AEHCTBHI ¢ 00pa3lioM
- JUcTOM conpoBoXxAeHUs. OOHapyXHBalOT OTKJIOHEHHA. OOJyMBIBAIOT NPUYHHBI
OTKJIOHEHNH. OCYIECTBIISIIOT CAMOKOHTPOJIb U
B3aUMOKOHTpPOJIb.  MCOAp30BaHME  HM3MEPUTENbHBIX  NpUOOpOB.  BeinmosiHeHue
7a00paTOPHBIX U MPAKTHYECKUX palboT. /lMarHocThKa M yCTpaHEHUE HEHCHPaBHOCTEU
npubopoB. BricTpamBaHue THUNOTE3 HAa  OCHOBAaHMM  HMMEIOLIUXCS  JIAHHBIX.
KoHcTpynpoBanue u MOJIETUPOBAHHE.

JIEKTPOMATHUTHBIEC SABJICHUS.
MarautHoe 1osie B BellecTBe. MarHuTHas aHoMmanus. MarHuTHble  Oypu.

PaznoBunHOCTH AIEKTPOUZMEPUTEIBHBIX pruOOpOB. PaznoBugHOCTH
ANEKTPOABUTATENEH.
Jlemoncmpayuu (¢ ucnoJib30BaHueM odopynoBaHusi «Touka pocTay): 1.

HarnsaaocTs moBeieHHs BEIIeCTB B MAarHUTHOM mioJie. 2. [Ipe3enTanun o
MarHdTHOM TI0JIe 3eMJIM M O MarHUTHBIX Oypsx. 3. JleMoHcTpalus pa3HOBHIHOCTEH

AIIEKTPOU3MEPUTEIHHBIX pruOOpOB. 4, Harnsnnocts Pa3HOBHIHOCTEMN
AJIEKTPOJIBUTATEIIEH.

Jlabopamopnvie pabomwr: 1. VccnegoBaHue pa3iudHBIX dSJIEKTPOU3IMEPUTEIBHBIX
npruOOpOB.

Xapakmepucmuka 0CHOBHbIX U008 OEAMENbHOCTIU.

VrpaBnstoT CcBOel TMO3HABATENbHOM M Y4eOHOM JESATENbHOCTBIO IOCPEACTBOM
ITIOCTAHOBKM LIEJIEW, TUIAHUPOBAHUSA, KOHTPOJI, KOPPEKLIUHN CBOUX JIEUCTBUU M OLIEHKH
YCHEMHOCTH ycBOeHUsl. CpaBHUBAIOT CIOCOO M pe3yJbTaT CBOMX JAEUCTBUI ¢ 00pa3LioM
- JucTOM conpoBoxaeHUs. OOHApyKHUBalOT OTKJIOHEHHA. OOAYMBIBAIOT MPUYUHBI
OTKJIOHEHHH. OCYIIECTBISIIOT CAMOKOHTPOIb U

B3aMMOKOHTPOJIb.

Onruyeckue siBJICHUA.

HcTouHnku cBeTa: TEIJIOBbIE, JIOMUHECLEHTHBIE, WCKYCCTBEHHbIE. M3rortoBiieHue
KaMephbl - 00CKypa U UcCleoBaHie N300pakeHUs C OMOIIBIO MOJIend. MHOTrOKpaTHOE
n300pakeHue NnpeMeTa B HECKOJbKUX MIIOCKUX 3epKaliax. M3roToBUTh NEPUCKOIT U C €r0
NOMOIIbIO TIpoBecTH HabmoaeHus. [IpakThyeckoe HCIONIb30BaHHE BOTHYTBHIX 3€pKall.
3pUTENBHBIE WILTIO3UH, IOPOKIAEMBIE
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npesnoMieHueM cBeta. Mupaxu. Pa3BuTue BOJOKOHHOM onTuku. Mcmonb3oBaHue
3aKOHOB CBETA B TEXHUKE.
Hemoncmpayuu (¢ ucnoab3oBanueM ooopynoBanusi «Touka poctay)

1. Paznuunbie UCTOYHUKY cBeTa. 2. 300paxeHue mpenMera B HECKOIbKUX
IUIOCKUX 3epkanax. 3. M3oOpaxeHue B BOTHYTHIX 3epkanax. 4. Hcmonb3oBaHue
BOJIOKOHHOW  ONTHKH. 5.  YcTpoiicTBO  ¢oToanmapatoB,  KHHOIPOEKTOPOB,
KQJIEUTOCKOTIOB.
Jlabopamopuvie pabomwi: 1. V3rotoBmeHne Kamepbl - OOCKypa W HCCIIEIOBAaHUC
U300paKkeHUs ¢ TOMOIIbI0 Mozenu. 2. [IpakTuyeckoe MpUMEHEHHE TII0CKUX 3epKall. 3.
[IpakTueckoe HCMOJIb30BAHME BOTHYTHIX 3epkail. 4. M3rortomieHuwe mnepuckona u
HAOJIOICHUS C TIOMOIIBIO MOJICIIH.
Xapaxmepucmuka 0CHOBHbIX 8UO008 0esIMENbHOCTIU.
VYrpaBnstoT CcBOed TO3HABATENbHOM M y4eOHOM JAESITENBHOCTHIO TMOCPEACTBOM
NIOCTAHOBKHU LI€JICH, MJIAHUPOBAHUS, KOHTPOJIS,, KOPPEKLUN CBOUX JEUCTBUN U OLCHKU
YCIIEIIHOCTH YCBOEHUS. BhIIENAI0T 1 (pOpMyIHpYyIOT MO3HABATEIBHYIO LIENb. Boiaenstor
KOJIMYECTBEHHbIE XAPAKTEPUCTUKH OOBEKTOB, 3aJaHHble cioBaMu. llpuHuMaror
[I03HABATEJIbHYIO 11€JIb U COXPAHSIOT €€ NP BHIIOIHEHUN
yueOHbIX AeicTBUi. OcCO3HAIOT CBOM JAEUCTBUSA. MIMEIOT HABBIKM KOHCTPYKTHBHOIO
OOIICHHSI B MAJIBIX TPYIIaX.
Yeji0BeKk ¥ Ipupoaa
ABTOMAaTHKa B Halew ku3HU. [[pumepsl nCronb30BaHusl aBTOMAaTUYECKUX YCTPOWCTB B
HayKe, Ha ImpousBojcTBe M B ObITy. CpencrBa cBsi3u. Paguo u TeneBuueHue.
AJnbTepHAaTUBHBIE MCTOYHMKHM O3HEepruu. Bunpl snekrpocranuuil. HeoOxoaumocTthb
HKOHOMHUU NPUPOJHBIX PECYPCOB U UCIIOIb30BAHMS, HOBBIX 3KOJOTHYHBIX U 0€30MaCHBIX
TexHoJioruil. Hayka n 6e30nacHOCTb JIIOAeH.
Jlemoncmpayuu: 1. hpoToMaTepuansl U CIANIBI IO TEME.
Jlabopamopnvie pabomul: 1. I3yuenue neiicTBUM CPEJCTB CBSI3U, PAJIUO U TEJICBUICHUSI.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTIU.
CamMocTosTebHO (POPMYJIMPYIOT MO3HABATEIBHYIO 3a/1auy. YMEIT (WU Pa3BUBAIOT)
CIOCOOHOCTH C IMOMOIIIBIO BOMPOCOB JOOBIBATH HEJOCTAIOILYIO HH(OPMAITHIO.

9 knacc
Kunemaruka
CriocoObl omnucaHus MeXaHU4ecKoro nBrkeHus. Cuctema otcyeta. [IpsmonuHeitHOe
nBrxkeHue. [IpsaMonHeliHOe paBHOMEPHOE JABUKEHUE MO IUIOCKOCTU. [lepeMenienue n
CKOPOCTb IIPU  PABHOMEPHOM  MPSIMOJIMHEMHOM  JBMXEHUM IO  IUIOCKOCTH.
OTHOCUTENBHOCTh JABWKEHUA. (ClokeHue aBvKeHu. [IpuHUMO HE3aBUCUMOCTH
newkeHui. KpuBonuHeiliHoe nBuxkeHue. J[BukeHHe Tea, OpOIICHHOrO MO yrioM K
TOpU30HTY. PaBHOMEPHOE NBHKEHHME IO OKPYKHOCTH. YTJOBasi CKOpOCTh. Ilepuon u
yactoTa BpaueHus. CKOpoCcTh
Y YCKOPEHUE TP PABHOMEPHOM JIBUKEHHUH 10 OKPY>KHOCTH.
Jlabopamopuvie pabomet (¢ MCNoJIb30BaHUEM 000pyaoBaHus «Touka pocTay):
N3yuenune nBukeHns: CBOOOHO MAAIOIIETO Tea.
N3ydeHne IBUKEHHS IO OKPYKHOCTH.

11
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IIpumepHvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
OrnpeneneHue CKOPOCTH PABHOMEPHOTO JBHMIKEHUSI MPU HMCIOJIB30BAHUM TPEHAXKEpa
«OeroBast IOPOKKay.
Hctopuyeckass pEeKOHCTPYKIUS ONbITOB ['anmwiiess MO ONpeNeseHUuI0 YCKOpPEHUs
CBOOOJTHOTO TAJCHUS TEll.
[TpuHIMIIBEL paOOTHI TPUOOPOB ST U3MEPEHUSI CKOPOCTEN U YCKOPEHUM.
[Tpumenenue cBOOOTHOTO NaJACHUS 1JI1 U3MEPEHUS PEAKIINK YeI0OBEKa.
Pacuet Tpaekropun ABMKEHUS IEPCOHAXKEN paccka3oB P.Pacrn.
Xapakxmepucmuka OCHOBHbIX 8UO08 OesameNbHOCMmU. YTEeHUE U OOCYKJIEHHE TEKCTa
CcTaTel WHTEPHET-CATOB, OOCYXKIEHHUE OKIAIOB M TMPE3EHTAlMid, COCTaBJICHUE U
pernieHue 3aaa4d, 00CyKICHHE CIIOCOOO0B PEIICHUS .
JlnHaMmuka
WNuepuumanbasie cucrteMbl orcyeta. Cuna. 3akoHel HberoTona. JIBrkeHue Tena mon
JNEUCTBUEM HECKOJbKMX CWI. JIBIDKEHME CHCTeMbl CBSI3aHHBIX Tes. JluHamuka
PaBHOMEPHOTO JIBMKCHUSI MaTE€pUaIbHOM TOUKHM MO OKpYy>KHOCTHU. Kitacchl cui. 3akoH
BCEMUPHOTO TATOTeHUs. J|BrkeHue miaHeT. ICKyCcCTBEHHBIE CITyTHUKH.
Conneunas cucrema. Mcrtopust pa3Butusi npencrabiieHuil o Bceenennoil. CtpoeHue u
aBOJIIOLMS BeeneHHou.
Jlabopamopuwvie pabomei (¢ HCNOIb30BaHHEM 000opynoBaHusi «Touka pocra»):
N3mepeHne Macchl Tela C HCIOJIb30BAHUEM BEKTOPHOTO PA3fIOKEHUS CHJIBI.
N3yuyeHne KWHEMaTUKH W JUHAMUKA PAaBHOYCKOPEHHOrO [IBHKEHUSA (Ha mIpuMepe
MaiuHbel ATBy/a). MI3yueHue TpeHus: CKOIbKEHHUS.
IIpumepHvie memul NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:
Hcropuueckas pekOHCTpYKUHs oOnbITOB KyinoHa M AMOHTOHa IO OINPEAECIEHUIO
BEJIMYMHBI CUJIbI TPEHUSI CKOJIbXKeHUs. [IepBbie HICKYCCTBEHHBIE CITYTHUKH 3E€MJIH.
Kak ornuuaroTcss MexaHWYeCKHe MPOIECChl Ha 3eMJie OT MEXaHUUYECKUX IMPOIECCOB B
kocMmoce? Tena Conneunoi cuctembl. OTKPBITHS HA KOHYUKE TIEpa.
Xapaxmepucmuka OCHOBHLIX 6U008 OesmelbHOCmuU. YTEHHEe M OOCYKIEHHE TEeKCTa
cTaTel WHTEPHET-CalTOB, OOCYXKICHHE IOKJIAI0B M IIPE3CHTAIlMM, COCTaBJICHHUE U
pelieHue 3a7a4, 00CyKJICHUE CITIOCOO0B peleHUs
NMmnyJbce. 3aK0H cOXpaHEHUS MMITYJIbCA
Nmnynec. M3MmeHeHune wumiynbca wmarepuanbHoil Touku. Cucrema Tenl. 3akoH
COXpaHEHUS UMITYJIbCA.
IIpumepnvie membl NPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM.:
PeaktnBHOe nBmkeHue B mpupone. PaccimemoBanme JTII ¢ momompro 3akoHa
COXpaHECHUS UMITYJIbCA.
Xapakxmepucmuka OCHOBHbIX 6UO08 OesmeNbHOCMmU. YTEeHUE U OOCYXKIEHHE TEKCTa
cTaTel WHTEpPHET-CaTOB, OOCYXKIECHHUE IOKJIAI0B M TMPE3CHTAIMi, COCTaBJIEHUE U
pelieHue 3aaa4, 00CyXIeHUE CIIOCOO0B pelIeHUs
Craruka
PaBHoBecue Tema. MOMEHT cuibl. Y CIOBHS paBHOBECHUS TBepAoro tena. [Ipocreie
MEXaHU3MBI.
Jlabopamopuvie pabomoi (¢ NCNOJIb30BaHUEM 000pyaoBaHus «Touka pocTay):
Omnpenenenre EHTPOB MACC Pa3IUYHBIX Tell (TpU criocoda).
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IIpumepHvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
[IpuMeHeHne MpOCThIX MEXAHU3MOB B CTPOUTENBLCTBE: OT 3€MJIIHKH 10 HeOockpeoa.
HccenenoBanre KOHCTPYKIUM BEJIOCUIIEAA.
Xapaxmepucmuka OCHOBHLIX 6UO08 OesAmeNbHOCmU. YTEHUE U OOCYKJICHHE TEKCTa
cTaTell HMHTEpPHET-CATOB, OOCYXKJIEHHME JOKIAI0B M NpPE3EHTAlMi, COCTaBJICHUE U
penieHue 3aja4, 00Cyx AeHre ClI0COO0B peIIeHUs
Mexanuveckue KoJe0aHUs U BOJIHBI
Mexanuueckue konedanus. [IpeodpazoBanue sHEPTrUU P MEXAHUUECKUX KOJICOAHUSX.
Marematryeckuii U Ipy>KUHHBIA MasgsTHUKH. CBOOOAHBIE, 3aTyXalOIINE U BEIHYKJICHHBIC
kosebanus. Pezonanc. Mexanuueckue BoJHBI. [[1Ha U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopuvie pabomei (¢ HCNOJIb30BaHNEM 000pyaoBaHus «Touka pocray):
N3yuyenue xoneOaHuii HUTSHOTO MasTHUKA.
lIpumepHvie memol NPOEKMHBIX U UCCLEO08AMENLCKUX PAOOM:
CtpyHHBIE My3bIKaJIbHBIE UHCTPYMEHTHI. KosebaTenbHbie CUCTEMBI B MPUPOJE U
TEXHUKE.
Xapakxmepucmuka OCHOBHbIX 8UO08 OesameNbHOCmuU. YTEeHUE U OOCYKJICHHE TEeKCTa
cTaTell MHTEpPHET-CAlTOB, OOCYKICHHE MJOKJIAJ0OB M NPE3EHTAllMid, COCTaBJIEHUE H
perieHue 3aja4, 00Cy AeHIE CIIOCOOO0B PEIICHUS .
JJIEKTPOMATHUTHBIE KOJIeOAHNS U BOJIHbI
[lepemennsbiii anexTpuueckuit Tok. KonebGaTenbHbli KOHTYp. BbIHYXIEHHBIE W
cB0oOOIHBIE DM Koe0anusi. DM BOJIHBI U UX CBOMCTBA.
lIpumepHvie memobl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:
[IpyHOMOBI pangMOCBSA3UM W TeneBuAcHUA. Bimsaaune OM H3IydyeHHM Ha KUBBIE
OpraHu3Msbl. MI3roToBiaeHne yCTaHOBKH JJIsS IEMOHCTPALIMH OTBITOB 110 OMU.
OnektpomarauTHoe usiydeHue CBY-nmeun. Hcropuyeckas pEKOHCTPYKIMS OIBITOB
Awmrepa.
Xapaxmepucmuka OCHOBHLIX 6U008 OesmelbHOCmU. YTEHHEe M OOCYKIEHHE TEeKCTa
cTaTel WHTEPHET-CalTOB, OOCYXKISCHHE IOKJIAI0B M IIPE3CHTAIlMN, COCTaBJICHHUE U
perieHue 3aaa4, 00Cy AeHHE CIIOCOOO0B PEIICHUS .
Onruka
Nctounuku cBeta. JleiicTBusi cBeTa. 3aKOH MPSMOJMHEHHOTO pacpoCTPaHECHUST CBETA.
3akoH oTpakeHus cBeTa. [loctpoeHune n300pakeHui B IMIIOCKOM 3epKajle.
3aKOH MPEJIOMJICHHS CBETA Ha IUIOCKOW TPaHUIE ABYX OJHOPOAHBIX MPO3PAUYHBIX CPE/I.
[Ipenomiienne csera B npusme. Jlucnepcusi cBera. fIBiIeHHE IMOIHOTO BHYTPEHHETO
otpaxxenus. JIunzel. Tonkue nmun3bl. [locTpoenne n300pakeHuii, Co3jaBaeMbIX TOHKUMU
auH3aMu. ['11a3 u 3penne. Ontuyeckue npuoopsI.
Jlabopamopuvie pabomoi (¢ MCHoJIb30BaHUEM 000pyaoBaHus «Touka pocTay):
DKCcHepuMEHTaIbHAs MTPOBEPKA 3aKOHA OTPAKEHHUS CBETA.
N3mepenue rokasaresns IperoMIICHUS BOJBI.
N3mepenne poKycHOTO pacCTOSTHUS COOMPAIOIIEH JIMH3BI.
Ipumepnvie memol npOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
Hctopus uccnenoBanus CBETOBBIX SIBJICHHM.
Hctopuueckast peKOHCTPYKLMS Tesieckorna [ anues.
H3rorosieHue kajaenaocKomna.
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Xapakxmepucmuka OCHOBHbBIX BUO08 OesmeNbHOCmU. YTCHUE U OOCYKICHHE TEKCTa
cTaTel WHTEpPHET-CaTOB, OOCYXKIECHHUE JOKJIAI0B M IPE3CHTAIlMi, COCTaBJIEHUE U
pelieHue 3aaa4, o0CyXIeHUE CITIOCOOOB PEIICHHUS .

du3zukKa aToMa 1 AaTOMHOT0 S1/IpPa

Crpoenue atoma. [lornomenue u ucnyckanue cBera aroMamu. ONTHUYECKUE CHEKTPHI.
Onwitel  Peszepdopma. I[lmanerapnas momens aroma. CTpoeHHE aTOMHOTO sapa.
3apsiI0BOE€ U MAacCOBOE YMCia. SnepHble CHiIbl. DHEPTUsSl CBA3W aTOMHBIX siep. 3aKOH
pagruoakTHUBHOTO pacrana. Anbda- u Oeta-pacnaasl. [IpaBuna cmenienus. SnepHbie
peaxkuuu. Jlenenue u cuHTe3 saep. SnepHas snepreruka. ctounnku s1eprun CostHIa U
3Be3. Perucrtpanus siIepHBIX HU3TydeHUU. BiusHuE paiMOaKTHBHBIX M3Ty4YCHUN Ha
YKUBBIE OpTaHU3MBI. Jlo3uMeTpusi. DKOJOTUUECKHE TPOOIeMBI SIEPHON IHEPTETHKHU.
Ilpumepnvle memvlt nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.

Hctopus nzyueHus aroma.

N3mepenue KIIJ] conneunoi 6aTapen.

HeBuaumele n3nydeHus: B CIEKTPE HArpeThIX Te.

Xapaxkmepucmuxa OCHOBHbIX U008 OesmelbHOCmU. YTeHHEe W OOCYXKIEeHHE TEeKCTa
cTaTe WHTEPHET-CalTOB, OOCYXKIECHHE IOKJIAI0B M IIPE3CHTAIlMN, COCTaBJIEHUE U
peleHue 3aaad, 00CyXeHUE CIIOCOOOB PEIICHHUS .

@®opMbI OPpraHu3anuu 00pa3oBaTeJLHOI0 nmpouecca:

- TPYyIIIOBAasi;

- UHAUBUTyaIbHAas,

- ppoHTaNBHAS.

Benyuiue TexHoJiornu:

Hcnonb3yloTcss 2JIEMEHTBHI  CIAEAYIOUIMX TEXHOJOTHM: TMPOEKTHas, MpoOJIEMHOTO
o0yueHusi,  MHPOPMAIMOHHO-KOMMYHHUKAIITMOHHAS,  KPUTHYECKOTO  MBIIICHHS,
poOJIEMHOTO TUajora, UTPoBasl.

OcHoOBHBIE MeTO/IbI Pa00OTHI HA YPOKe:

Beaymumu  mMetogamMu  OOydeHMsS  SIBJISIFOTCS:  YaCTUYHO-TIOMCKOBOM,  METOJI
MaTeMaTHYECKOr0 MOJICIUPOBAHUSI, AKCUOMATHUECKUNA METO/I.

DopMbI KOHTPOJIA:

Tak Kak 3TOT Kypc SBJISIETCS TOMOJHUTEIBHBIM, TO OTMETKA B 0ajiaXx HE CTaBUTCS.
VYwyamuiicst yuuTcsi OlleHUBaTh ce0s M APYTUX CaM, YTO MO3BOJISIET Pa3BUBATH YMEHUS
caMOaHaJli3a M CIOCOOCTBYET Pa3BUTHIO CAMOCTOSATEIILHOCTU, KaK CBOMCTBY JIMUHOCTH
y4daiierocs. BbIsiBIIeHHE TPOMEKYTOUHBIX M KOHEYHBIX PE3yJbTaTOB Yy4alllUXCS
MPOUCXOUT Yepe3 MPAKTUUECKYIO JIESITEIHbHOCTD; 3a4€THBIC Pa0OTHI:

* TeMaTH4eckKas Moj0OpKa 3ajau pa3juyHOTO YPOBHS CJIOKHOCTH C MPEICTaBICHUEM
pa3HBIX METOJOB PEIICHUS B BHJIE TEKCTOBOIO0 JOKYMEHTA, NMpe3eHTAuuu, (Jidii-
aHUMAIMH, BUAEOPOJINKA 1id WeD - crpanunubl (caiita)

* BBICTAaBKa MPOCKTOB, IPE3CHTAIINH;

* JICMOHCTpAIIUsl SKCIEPUMEHTA, KAYECTBEHHOM 33]]a4M C KaU€CTBEHHBIM (YCTHBIM WJIH B
BUJIC TIPWIOXKEHUs, B TOM 4YHCJE, TIPE3CHTAIMel) OMHUCAHUEM Mpollecca Ha 3aHSATUH,
dbecTrBaje YKCIEPUMEHTOB; (PU3MUECKUE OJTMMITHAIBI.
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KastenzapHo-TeMaTH4ecKoe mialinpoBanue 7 K1ace

HaszBanue Tema ypoka Koa | OcHOBHBIE BU/IBI 1€ATEJIbHOCTH HA YPOKe Hcnoab3oBanue 000py10BaHus
pasaena nyec LHEHTPa eCTeCTBEHHO-HAYYHO
TBO U TEeXHOJOrM4eCKOu
4aco HanpasJyieHHocTel«ToukapocTa»
B
BBomnoe 3amsarme. Ilemm wm| 1 IIpuBoauTs mpuMepsl 00beKTOBU3YUeHUS husnkn | KoMmbroTepHOE 000py10BaHNE
3aaun Kypca. TexHuka (pusuueckne  sBneHUWs, (GUIMIECKOE  TEIO,
BBeaenne | 6e30mMacHOCTE. BemlecTBo, (usuueckoe mnone). Habmogats u
(19) aHANM3UPOBATH (PU3MUECKUE
PoJb Cucrema eIMHHUIIL, TIOHSTHE O 1 . ABICHM  ((puKCHpOBATE KommsrorepHoe 060pyaoBanue
U3MCHCHUS CBOUCTB O6’LCKTOB, CpaBHUBATh UX U
IKCIEPUM | IIPSAMBIX u KOCBEHHBIX
000011aTh). [To3HakoMHTBCS c
€HTa B M3MEPCHHAX IKCIIEPUMEHTAIILHBIM METOOMHUCCIICIOBAHUS
JKU3HU TPUPOIbI
yejoBexka | Ous3nueckuii SKCIIEPUMEHT. 1 (BOCIIPOM3BOMHT,  (ukcHpoBaTh  m3MeHerms | OOOpyIOBaHME JUTSt
(3v) Bunaet (buzmIecKoro CBOMCTB  00ObekTa, aHanmsupoBath. COopka | JAEMOHCTP alUH
JKCIIEPUMEHTA. npuboOpoB H  KOHCTpykiwmid. Mcrnonb3oBaHue
HOFpCHJHOCTB H3MEpECHUA. N3MCPUTECIIbHBIX HpI/I60pOB. Brimonnenue
Busl nabopaToOpHBIX W MPAKTHYECKUX  PaboT.
MOTPEIIHOCTEH  M3MEPEHHS. JluarHocTHKa W yCTpaHEHHE HEHCIPaBHOCTEH
Pacuér npubopoB. BricTparBanue runoTe3 Ha OCHOBAaHHUU
MMEIOIMXCS JaHHBIX.
MOrPEIIHOCTH U3MEPEHUSL.




TOUKA \!pocm

JIaGoparopHas paboTa O6opynoBanue ais
«3mepenue o0Bbema 1abopaTOPHBIX pabot
TBCPIOTO YYEHHUYECKUXOIBITOB
tenay. [IpaBuna opopmieHus
nabopaTtopHOi pabOTEHI.

Mexanuk | PaBHOMepHOE u Ananu3 Tabmurn, rpadukoB, cxeM. I[lomck ObopynoBanue st

a (84) HEpaBHOMEPHOE 00BSICHEHUS] HAOJIIOJTaEMbIM  COOBITHSIM. 1a00paTOPHBIX pabot

JBHYKCHHS. Onpenenenue CBOMCTBIIPUOOPOB 1O HY4CHHIECKUXOIBITOB
I'pacdmyeckoe npencraBneHue JepTeRKaM U MOLEIIAM. Ananus
JIBMDKEHHUSL. BO3HUKAIOMIUX  MPOOJIEMHBIX  CHUTYalHWi.
Pemenne rpaduuecKux M300paxkaTh cucTEMY KOOpPAMHAT, BBIOMPATh
3ajad4, TEJ0 OTCYETA W CBS3BIBATH €0 C CHUCTEMOU
pacuer myTH W CpeaHel KOOpJIMHaT.
CKOpPOCTH Mcnons30BaTh CHUCTEMY KOOpAWHAT
HEPaBHOMEPHOT'O JIBUKCHUSI. s U3y4eHUus
[Tonsatne WHEpLIUU u
UHEPTHOCTH.
LlentpobesxHas cuia..
Cuna  ympyroctu,  cuia npsMoJIMHEeHOTO ABMKeHHus Tena. COopka Ob6opynoBanue s
TpeHus npuOOpOB M KOHCTpYKUMH. Mcmonb3oBaHue | 1abopaToOpHBIX pabot
JlaGoparopHas pabora M3MEpPUTENIbHBIX ~ NpuOOpoB. BeimonHeHue HYJeHHIECKHXOTBITOB
«MccrnenoBanue  3aBUCHMOCTH ITabopaTOPHBIX UMPAKTUUIECKUX
CHJIBI YIIPYTOCTH, pabor. [lmarHocTHKa W
BO3HHUKAIOIIEH B yCTpaHEHHe HEUCHpaBHOCTEH  MpUOOpOB.
IpY>XKHHE, oT CTENEeH! BeicTpanBaHWe THIIOTE3 Ha OCHOBAaHUHU
nedopmanuu UMEIOIIUXCS JTAHHBIX.
TPY>KUHBD». KoncrpyupoBanue U MOJEIHPOBAHUE.
JIaGoparopHas paboTa BrinonHenue 3anaHuii 1o
«Omnpenenenue [YCOBEPIIIEHCTBOBAHUIO
KodpunreHTa mpuOopoB. Pa3paboTka HOBBIX BapHaHTOB

TpEeHHs Ha TPUOOMETpPEN.

onbITOB. PazpaboTka M mpoBepKka METOIMKH




Jlaboparopnas pabora
«MccnenoBanue 3aBUCUMOCTH
CHJIbI TPCHUSA OT CHUJIbI
HOPMAJIBHOTO JIaBJICHHSI.

TOUYKA \’pocm

DKCIIEPMMEHTAIbHOM  paboTely Pabora B

MaJbIX TpyMnax. AHaTU3UPYIOT, BHIOMPAIOT U

00OCHOBBIBAIOT CBOE pEIIEHUE, ACUCTBHUSL.
[IpencraBnenue pe3yabTaToB

IIapHOU,

CPYIIOBOM JIEATEIbHOCTH. Y4acTue B

muajiore B COOTBETCTBUU C  IpaBUIIaMU

[peueBOro MOBEICHUS.

O6opynoBanue st
nabopaTopHBIX paboT U
YYCHUYCCKUXOIIBITOB

I'mapocra
THKA
(129)

Amnanm3 tabnui, rpadgukos, cxem. [lonck
00bsACHEHHS HAOIIOJaEMBIMCOOBITHSIM.

[InoTtHocTh. 3amavya  waps
I'epona

Pemenne 3amad  MOBBINNICHHOM
CII0KHOCTH Ha pacuer
IUIOTHOCTU

BEIIECTBA.

Omnpenenenue cBOMCTB MPUOOPOB MO YePTEKAM H
MOJIETISIM. AHAJIM3 BO3HUKAIOIIMXIIPOOIEMHBIX
curyanuii. Coopka npruOopoB U KOHCTPYKLIHUH.
Vcrionp30BaHKe H3MEPUTENBHBIXITPUOOPOB.

Pemenue 3a71a4 moBhIIIEHHON
CIIOKHOCTH

Brinonnenue
1ab0paTOPHBIX M MPAKTHYECKUX padoT.

JlaBiieHNE XKUJIKOCTH M Trasa.
3aKkoH
[Tackansa

Coo0maronyecs cocysl.

JIaGoparopHas paboTa

«H3roToBeHne MOJIEITH
¢doHTaHa»

JIaGoparopHas paboTa
«MzroroBnenue MOJIENTN
¢dboHTaHA»

3akoH [lackans. /laBnenue B
KHAJIKOCTSX M Ta3ax.
['mapaBnuyeckre MalluHBI.
Coo0marommecst CoCy/Ibl.

Jmarnoctrka U ycTpaHEHUEHEHCIIPAaBHOCTEH
puOOpOB.

BricTpanBaHue runore3 Ha OCHOBaHUU
HMEIOIINXCS JAaHHBIX.

Kounctpynposanue u

MojienpoBaHue. PaboTa B MaibIXTrpyInax.
AHanu3upyor,

BBIOMPAIOT ¥ 000CHOBBLIBAIOT CBOEPEIICHHE,
JICHCTBHSL.

IIpencraBnenue pe3ynbTaToB NapHOU, TPyIIIOBOM
JIeATCILHOCTH.

IToaroroBka coOOIICHHH K

JOKJIaJ0B. VuacTue B JAHUaJIore B

O6opynoBaHue AJs
JIEMOHCTpaLHi

O6opynoBaHu
€ IS
JIEMOHCTpALUA

ObopynoBanue amns
71a00paTOpHBIXpabOT U
YYEHHUUYECKUX ONBITOB




Britankusaromas cria. 3aKoH
Apxumena.

TOUKA \!pocm

O6opynoBanue TUTS

JlaGopaTopHas pabora
«BrprsicHeHue yCcnoBuUs
IJIaBaHUs

TEID.

binok 3amau  Ha
ITackamns,
3aKOH ApxXuMesa.

3aKOH

brmox 3agau  Ha
ITackans,
3aK0H Apxumena.

3aKOH

COOTBETCTBHUU C ITPAaBUIaMUPEYECBOI0
IIOBCACHUSI.

JIEMOHCTpALIH

O6opynoBanue st
nabopaTopHBIX paboT U
YUEHUYECKUXOIBITOB

O6opynoBanue TUTS
JEMOHCTPALMI

Craruka
(109)

bnoxk. Peryar.

PaBHOBeCcue TBEPIBIX TeN.
MowmeHT cuibl. I IpaBuiio
MOMEHTOB.

Lentp TSKECTH.
Uccnenosanue Pa3IMYHBIX

MEXaHHNYECKUX CUCTEM

KOM6I/IHI/IpOBaHHHe 3aaa4u,

HCIIONB3Ys YCIJIOBHS
paBHOBECHS.
KomOunnpoBanHbie 3a1a4m,
UCIIONB3Ys yCIIOBUS
paBHOBECHs

JlabopaTopHas pabota
«M3roroBnenue paboTarorei
CHCTEMBI OJIOKOBY.
Odopmiienue

paloTHI.

Amnanu3 Tabnun, rpapukos, cxem. [louck
00BsICHEHHST HAOITIOJTaeMBIMCOOBITHSIM.
OmnpeneneHre CBOWCTB MPUOOPOB O YepTeKaM U
MOJICISIM. AHAIN3 BO3HUKAIOIUXITPOOIEMHBIX
CUTyalui.

O6opynoBanue AJis
JIEMOHCTpaLHi

HabnronaTth neiicTBUE MPOCTHIXMEXAHU3MOB.
ITo3HakoMHUTHCS €

¢du3nuecKoil MOAEIbIO «a0COTIOTHOTBEPIOL
Tesio». Permnate 3a1aun Ha NpUMEHEHUe
ycnoBusi(TipaBuiia) paBHOBECHUS phldara.
IIpumensTe ycioBue

(mpaBMIIO) paBHOBECHS phIYara JUIsio0bsICHEHUS
JIEHCTBUS pa3InYHbIX HHCTPYMEHTOB,
HCIIOJIb3YEMBIX B TEXHUKE U B ObITy. COOpKa
npudOpOB H

ObopynoBanue s
JIEMOHCTPALMH

KOHCTpyKIuil. Micnons3oBaHue
MU3MEPUTENBHBIX TPUOOPOB.

BrmonHenne 1ab0opaTOpPHBIX HITPAKTHYECKUX
pabor.

JnarHocTrka u ycTpaHeHue

O6opynoBanue Ais
1a00paTOPHBIX pabor
NYyYCHUYECKUX OTIHITOB




Pabora HaJ MIPOEKTOM
«bnokmny. JlabopaTopHas
pabora

«M3roroBnenue paboTraromiei
CHCTEMBI OJIOKOBY.

Jlaboparopnas pabora
«M3rorosnenue paboraromnieit
CHCTEMBI OJIOKOBY.

Odopmnenue paboTHI.

3amuTa NpoeKTOB.

HEUCTPAaBHOCTEH MPUOOPOB. N\
BricTpanBaHue TUnoTe3 Ha OCHOBAHUH
HMECIOIIUXCS TaHHBIX.

KoHnctpynpoBanue

Y MOJIeTTMpoBaHue. BrinmosHeHne 3ajaHuif 1o

YCOBEPIICHCTBOBAaHUIONPHOOPOB. Pa3paboTka

HOBBIX
BapUAHTOB OIIBITOB.

PazpaboTka 1 mpoBepka METOTUKH
9KCTIEPUMEHTAIILHON padoOTHI.

Pabora B ManbIxX rpymmax.

AHaM3HUPYIOT,

BBIOMPAIOT U 00OCHOBBIBAIOT CBOEPELICHUE,
JIEHCTBHS.

IIpencraBnenne pe3ynbTaTOBIAPHOH,
IPyIIIOBOU

nesirenbHOCTH. [lonroroBkacooOuienuii u
JOKJIa/I0B.

OcCyIIeCTBISAIOT CAMOOIICHKY,
B3aUMOOIICHKY JESATSILHOCTH.

Yuyactue B JAUaJIore B COOTBECTCTBUUC IIpaBUJIaMU

PEYCBOIro MOBCACHUAA.

O6opynoBanue s
1abopaTOPHBIX pabort
YYEHUYCCKUXOIBITOB

nu

KommerorepHoe o6opyaoBanue
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KanengapHo-temaTuyeckoe mjiaHupoBanue 8 kiace

HaszBanue Tema ypoka Koa | OcHOBHBIE BUIBI [1€SIT€JILHOCTH HA YPOKe Hcnoan3oBaHue
pasaeia nyec 000py10BaHMS LIEHTPA
TBO eCTeCTBEHHOHAYYHOI "
4aco TEeXHOJIOTHYeCKOM
B HanpasJyeHHocTell «Touka
pocTa»
BBognoe 3amstme. Ilemn wm | 1 CaMOCTOSTEeIIBHO dopmynupyror | OOopynoBa HHUE — UIS
TermoBbie | 3@4aun  Kypca.  TexHuka MM03HABATEIIbHYIO 3agady.  YMeEIT C| JeMOHCTpalnuin
SBIICHMHS 0C30ITacCHOCTH. IOMOIIBIO BOIIPOCOB JI0OBIBATH
HEIOCTAOIIYI0 HHPOPMAITHIO.
PaznooOpaszue TEIIOBRIX | 1 Hcnonp3oBanue N3MEepUTENBHBIXITPHOOPOB O6opynoBa Hue IS
SIBIICHHUH. TemnmoBoe BrinonHeHnenabopaTopHbIX M MPAKTHUYECKUX JIEMOHCTpAIUI
pacimpeHue Teil. pabot. /luarHocTrka u ycTpaHeHue
HEUCITPaBHOCTEUTPUOOPOB.
JlabopaTtopHas pabora 1 BricTpanBanue TUII0TE3 Ha OCHOBaHWH | OOopyaoBaHUE IS
«/I3MeHeHus IIUHBI Tella U HMCHOIIMNXCA TaHHBIX. | 7a00PaTOPHBIXPAOOT U
HarpeBaHUU U OXJIAXKICHUN. Koncrpyuposanue YYEHUYECKUXOITBITOB
Y MOJIETTMPOBaHKE. BhITOTHEHNE3alaHUil 110
YCOBEPIICHCTBOBAHUIOTIPUOOPOB.
Pa3paboTka HOBBIX BapHaHTOBOIIBITOB.
Termonepez[aqa Habmronenune | 1 Pa3p360TKa u IIPOBEpPKa MCTOAMKHN O60pyﬂ013a HUE 1A
TETUIONIPOBOJHOCTH BOJBI U BKCHepI/IMeHTaJIBHOﬁ pa6OTBI. Pabora B MambIx JIGMOHCTpaIII/Iﬁ

BO3/yXa.

rpynnax. AHaJIU3HpYIOT,
BBIOMpAIOT W OOOCHOBBIBAIOT CBOE pELIEHUE,
neucreus. [IpencraBinenue pe3ylbTaToB APHOU,




JlabopaTopHas pabora
«M3Mepenue ynenbHou
TEIJIOEMKOCTH PA3IIMYHbIX
BEIIECTB.

[TnaBneHue u OTBEpCBaHNUE.
Jlaboparopuast pabora
«OTnuBKa

napauHOBOTO COJAATUKAY

JlaGopaTopHas pabora

VYyactue

B

IUajore B
MpaBUJIaMU PEUEBOIO

TOUYKA \’pocm

IPYNIIOBON NIEATEIBHOCTH.
COOTBETCTBUU C

O6opynoBanue st
1abopaTOPHBIXPAOOTH
YUCHHUYCCKHX OIIBITOB

O6opynoBanue Jyist

«Habmonenune 3a

TUTABJICHHEM

TbJIa» TIOBEJICHHSI. 71a00paTOPHBIXPAOOT U
YUCHHUECKUX OTTBITOB

Perienue OJIMMITAATHBIX ObopynoBanue IS

3a7a4 JIEMOHCTpALUI

HAa YpPaBHCHHE TEIJIOBOTO

Oananca

Pemmenune OJIMMITHATHBIX Ob6opynoBanue s

3a1a4 JIeMOHCTpanui

Ha pacuér TETUIOBBIX

IIPOLIECCOB

JlaGoparopus

KpucTaorpaduu.

Hcnapenue u koHgeHCAUSI. OO6opynoBanuenss
JIEMOHCTpALUI

CocraB atmMocdepsl, O6opynoBanue ISt

Ha0JII0ICHUE TTepexo/ia JIEMOHCTpAIIH

HEHACBIILIEHHBIX TApOB B

HaCHIICHHBIC.

Bnaxxnocte  BO3Agyxa  Ha O6opynoBanueass

pa3HBIX KOHTHHEHTax JIEMOHCTpAIHi




OnexTpuu
eckue
SIBIICHHS

Muxkpomup. Mogenu atoma,
CYLIECTBOBABILIKE 0 Hayasa
XIX

YrpasisioT CBOEH N
[MO3HABATEIPHOM M Y4eOHOHIEATEIHLHOCTHIO
[OCPEICTBOM IMOCTAHOBKHU

1eJIeH, INTAHUPOBAH U,

Uctopus OTKPBITHS u KOHTPOJISL, KOPPEKIIUU CBOUX

JeHCTBUS MEMCTBHUI U OLIEHKU YCHEITHOCTH YCBOCHHUSI.

rajibBAHUYECKOTO AIEMEHTA CpaBHUBAIOT croco0 Upe3ynbTaT

Hcropus CO3aHMS CBOMX JEWUCTBUU CcOOpa3lioM —

351eKTpOohOopHOU JMCTOMCOTIPOBOXKICHHSL.

MaII1HbI OOHapyKUBaIOT  OTKJIOHEHUS.OO1yMBIBAIOT

OnBITHI BobTa. MPUYUHBI OTKIIOHEHUH. OCYIIECTBISAIOT

DneKTpuYecKuit CaMOKOHTPOJIb u

TOK B 3JIEKTPOJIUTAX. B3aMOKOHTpOJIb.Mcnionbs3oBanue

Pemienne OJIMMITHAHBIX M3MCPUTCIIBHBIX

3a1a4 Ha MpHUOOPOB. BrimonHeHHen1abopaTopHbIX

3aKOHBI IOCTOSTHHOT'O TOKa n

Habro1eH1e 3aBUCUMOCTH MPAKTUYECKUX pabot. JluarHoctuka u

CONPOTUBIICHHUS [IPOBOIHUKA yCTpaHEHHE HEUCIIPaBHOCTEH IPUOOPOB.

oT BoicTpanBaHue = rumore3  Ha  OCHOBaHUU
MMEIOTITIXCS JTAHHBIX.

TEeMIIEPaTypHI.

JIaGoparopHas paboTa
«OrnpeneneHnue CTOMMOCTH
M3Pacxo/I0BaHHOMN
INEKTPOIHEPTUH

110 MOIIHOCTU MOTPEOUTENS 1
1o

CYETYUKY)

KonctpynpoBanue
1 MOJIEITUPOBAHHUE.

O6opynoBa HEE IS
JEMOHCTpAII
un

KommsrorepHoe 060opynoBanue

KommsrotepHoe 06opynoBanue

O6opynoBanueass
JIEMOHCTpALUI

O6opynoBanueass
JIEMOHCTpALUI

O6opynoBanue s
71a00paTOPHBIXPAOOT U
YUEHUYECKUX OTBITOB




'YIIpaBisoT CBOEH
MO3HABATEIPHOH W  y4eOHOU

Pewenne OJIMMITHATHBIX NEeATEIbHOCTBIO  ITOCPEACTBOM O6opynoBa HUE  JUIAIEMOHCTpAIUil
3aja4 MMOCTAHOBKH LeeH,
Ha TEIJIOBOE JEHCTBUE TOKA [JIAHUPOBAHUS, KOHTPOJIA,
[KOPPEKLIMK CBOUX JICUCTBUU U
DIEKTPOMAarHUTHBIE SIBIICHMUS. OLEHKH YCIICITHOCTH YCBOCHHSL. O6opynoBanue It
DNEeKTPOU3MEPUTEIBHbIE CpaBHHBAIOT croco0 U | IeMOHCTpanuil
puOOpBI. pEe3ynbTaT CBOUX ACUCTBUH C
MarnutHas AHOMAJIH. 06pa3LI0M - JIMCTOM O6opynoBanue IS
Margaurasie COIIPOBOXKICHUS. ,Z[CMOHCTpaLII/Iﬁ
Oypu OOHapy>KUBAIOT  OTKJIOHEHUS.
Pa3HOBI/II[HOCTI/I O6IIYMLIB8.I-OT IMPUYKUHBI
37IeKTPOIBHTaTeNeH. OTKJIOHEHH . OCYIIECTBISAIOT
CaMOKOHTPOJIb u
B3aUMOKOHTPOJIb.
CseroBble | MIcTOUHUKM CBETA: TEILJIOBBIE, YpaBisoT cBOeH O6opynoBa HUE  JUISIEMOHCTpAIUil
gBicHHsS | TIOMHUHCECIICHTHEIC [MO3HABATEJILHOW M y4eOHOM
DKCrepuMeHT HaOII0ACHHUE. NEesATEIbHOCTBIO TOCPEICTBOM
MHorokpatHoe n3o0paxeHue [TOCTAHOBKU Lesew,
npeaMera B HECKOJIBKUX [JIAHUPOBAHUS, KOHTpOJIS,
TUIOCKHX KOPPEKIMN CBOUX JIEUCTBUN U
3epKajax. OLIEHKH YCIIEITHOCTH YCBOCHHS.
N3roToBUTH NEPUCKOII U C €TO Boiiensror  u - popmynupyror | OGopynoBaHue st
OMOIIBIO IIPOBECTH TO3HABATCJIbHYIO 1enb. | JEMOHCTPALMH
Ha0JIt01eHus Beraenstor KOJINYECTBEHHBIE
[IpakTrueckoe XapaKTCPUCTUKH 0OBEKTOB, O6opynoBanue I
HCIIOJIb30BAHUE BaZlaHHBIC CIIOBAMH. JEMOHCTPALMI
BOTHYTBIX 3€pKaJl [IpyHUMAIOT T03HABATEJIBHYIO
3puTenbHbIC ULTIO3UH, eI W COXPAHAIT €€ MNpu O6opynoBa HHE€  AJIAIEMOHCTpAIUi

IIOPOXKIAEMBIE
IIPEJIOMIICHAEM
ceera. Mupaxu.

BBEIITOJTHEHUU YUeOHBIX
metictBuit.  OCO3HAIOT  CBOH
MerCTBUSL. HNMeror  HaBBIKH

PazButue BOJIOKOHHOM
OITUKU

KOHCTPYKTUBHOTO
OOIIEHUS B MAJIBIX TPYMIIax.




TOUKA !’pocn\

Hcnons3zoBanue 3aKOHOB | 1

CBETa B

TEXHUKE
HaykaB | ABTOMaTHKa B Hamel xu3Hu. | 1 Camocrosrensno  Gopmymupyrot | KommbroTepHOe 000py10BaHHE
SKU3HU PaZ[I/IO U TEIECBUICHHUEC 1 MO3HABATCJIbHYIO 3aJavy. Ymeror

AJlbTepHATHBHBIE HICTOYHUKH | 1 (71 pasBUBAIOT) CHOCOOHOCTE ¢

SHEPTHH. Bzl Eg;asgzim BOIIPOCOB  JOOBIBaTh

3JIEKTPOCTAHIUHI Y10 MHpOpMALHIO.

Hayka ceronns. Hayka u 1

0€e30I1aCHOCTH JIFOEH.




TOUKA \!pocm

KaJjienpapHo-TeMaTHyeckoe INIaHUpoBaHue 9 Kiacce

Ha3Banme Tema ypoka Koa | OcHoBHBIE Buabl | Ucnosib30BaHM € 000py10BaHUS LEHTPa
pasaena n4ec | AesiTeJIbHOCTH HA YPOKe €CTeCTBEH-HOHAYYHOMH U
TBO TEXHOJIOTH4eCKOi HANPABJIEHHOC el
4aco «Touka pocra»
B
BBonnoe 3ansarme. Ileom wm | 1 CamocTtosarensHo hopmynupyoT | KomnbroTepHoeoOopynoBanue
BBenenue | 3anaun Kypca. TexHuka MO3HaBaTCJIbHYIO 3aJ1auy.
(1) 0€30MaCHOCTH. YMET ¢ MNOMOIIBI BOIPOCOB
Kunemat | CiocoObl onucanust 1 N0OBIBAaTh HegocTaromy | O6opynoBaHUE IS
uKa (7 9) | MEXaHUYECKOTO JBH)KCHUS uH(pOpMAaIIHIO. JIEMOHCTpaIui
Hcnonb3oBaHne U3MEPUTEIIBHBIX
[IpsiMmonuneitHOe 1 prOOPOB. Beimonaenue | O6opymoBaHue 1ist
paBHOMEpPHOE 1ab0paTOPHBIX U J€MOHCTpaLHiA
JIBUKEHUE TI0 TIUIOCKOCTH? MPaKTUYECKHUX pabor.
Cmortpst [uarHoctuka W yCTpaHEHHE
13 KaKoil TOYKU HAOI0IaTh HEUCIPABHOCTEH MPUOOPOB.
OTHOCUTENBHOCTD BIKEHUS. | 1 BeictpauBanne  rumorte3  Ha | OGopymoBaHUE IS
CioxeHUe OBUKEHUMN. OCHOBaHHUU HUMCIOLIUXCA | NIEMOHCTPALMI
naHHbIX. KoHCTpynpoBanue
Jlabopamopnuvie pabomul: 1 1 MoJenupoBaHue. BenonHenne | OGopymoBanue s
«3yuenue IBYDKEHHUS 3a/IaHKuI 10 | mabopaTopHBIX padboT Hu
CcBOOOIHO YCOBEPIICHCTBOBAHUIO YYEHUYECKUXOIIBITOB
MMaJaf0IIeTo TEaay, prOOpOB.
«3yuenue Pa3paboTka HOBBIX BapUaHTOB
JIBUKCHUS TENna o OIIBITOB.

OKPY>KHOCTH

Pazpabotka " IIPOBEpKa




TOUKA

Kak w «kyma mnonerena METOJTUKH ObopynoBaHue IS
BUIITHEBAs OKCICPHMCHTAIBHOH  PAbOTHL. | nemoncTparmii
KocTouKa? Pacuer PaGora B MambIx rpymnmnax.
TpPaeKTOpUU AHanM3upyroT, BBIOMpAIOT U
JBIKEHUS TEN U MEePCOHAKEH 000CHOBBIBAIOT CBOE pEILICHUE,
pacckaszoB P.Pacm» 0 nevictBus. [Ipencrasienue
MironxayseHe pE3yJIbTaTOB APHOM, IPYIIIOBOM
Ucropuueckas JACATENBHOCTH.  Yyactue B | OOopyaoBaHUEISA
PEKOHCTPYKIUS JManore B COOTBETCTBHH  C | neMoHCTpALHil
OTIBITOB lanunes 1o IIpaBUJIaMHU PEYEBOTO
OTpeIeNICHUI0 MOBEJICHUS.
YCKOpEeHHUS g.
Omnpenenenue CKOpOCTH O6opynoBanues
PaBHOMCPHOI'O ABUKCHUA IIeMOHCTpaHI/Iﬁ
npu
WCIIO0JIB30BaHUU TPEHAXKEpa
«OeroBast JOPOKKaAY.

Junamuk | Cuna Bonu, cuia yOeKIeHUs O6opynoBan ue It

a (8u) WU

cuia - buznueckas YipaBisitoT cBOEH JEMOHCTpALINI
BeJIMYnHA? [MO3HABATEJILHOW M y4eOHOM

Jlabopamopnas paboma:

HUCATCIIbHOCTBIO ITOCPEACTBOM

«M3mepenue maccel Tenay [MOCTAHOBKH Lenen,
JIBmoKkeHme Tela O MJIaHUPOBAHUS, KOHTPOJIA,
JIEVICTBUEM KOPPEKIUH CBOMX JICUCTBUI U
HECKOJIBKUX CHII OLIEHKH YCIIEITHOCTH YCBOCHHS.
CpaBHHUBAIOT croco0 u
JIBnxeHnue CHUCTEMBI PE3yJbTaT CBOUX JEWCTBUU C
CBSI3aHHBIX 00pasIoM — JIMCTOM
Tell COITPOBOXKICHUS.

OOHapyXHUBaIOT

O6opynoBanue st

71a00paTOpHBIX paboOT

YUYCHUYCCKUXONBITOB

O6opynoBaH ue
JEMOHCTpALM I

JJIA




TOUKA

Jlabopamopuvie  pabomol: OTKJIOHECHHSI. OO0ayMBIBaIOT
«3yuenue TpEHUst MPUYHHBI OTKJIOHEHU.
CKOJIBKCHUS» OCyIIECTBISIOT
CaMOKOHTPOJIb u
B3aUMOKOHTPOJIb.
Mcnons3oBanue
Junamuka PaBHOMEPHOTO M3MEPUTEIBHBIX puOOpPOB.
JBUKEHUS 110 OKPYKHOCTH BoinmonHeHue J1abopaTOpHBIX U
MPaKTUYECKUX pabor.
Ucropus pa3BUTH /luarHocTuka M yCTpaHEHHE
IIPEACTABICHUI HEUCIIPaBHOCTEN NMPUOOPOB.
o Bcenennoit. Conneunas BpicTpanBaHue  rumoTe’  Ha
CUCTEMA. OCHOBaHUH HMMEIOIIUXCS
OTKpbITUS HA KOHYHUKE TIepa. manHbIX. KoncrpynpoBanue
IIepBbIe UCKYCCTBEHHBIC 1 MOJIETTUPOBAHHUE.
CIyTHUKHU
3emutu.

O6opynoBanue st
71a00paTOPHBIX padoT u
YUYCHUYCCKUXOIBITOB

O6opynoBaHue IS
JIEMOHCTpAIui

O6opynoBanue s
JIEMOHCTpALUI

Ob6opynoBan ne s
JEMOHCTpPALM I

Kak BHI sIXTYy Ha3zoBeTe...

CamocToaTenbHO GOpMYTUPYIOT

KomnerorepHoeobopynoBanue

PeaktuBHOE  JBU)KEHHE B MI03HABATEJIbHYIO 33]a4uy.
IIPUPOJE. YMeT (WK pa3BUBAIOT)
Paccnenosanne  JTII ¢ CIOCOOHOCTH C MOMOIIIBIO KomnsrorepHoeoOopynoBanue
IIOMOUIBIO BOIPOCOB J10OBIBAThH
HNmnyasc | 3akona COXpPaHEHUs HEJ0CTAIOUIYI0 HH(OpMaIHIo.
3akon UMITyJbCa PaboTa B MasibIx Tpynmnax Haj
COXpaHeH ITOPUTMOM PELLEHUS 33/1a4 110
ust YKa3aHHOH TeMe (Ha mpumepe
HMITYJIbC BUJICOMATEPHUAIIOB U3
a (3u) WHTEPHETA).
Cratuka | Jlabopamopnas paboma: 'YipaBisitoT cBOEH O6opynoBanue st
(29) «OmnpeneneHue NEHTPOB Macc MO3HAaBaTENIbHOM W  ydeOHOW | 1abopaTopHBIX paboT u
pa3IMYHbIX TeN (Tpn NEATENIBHOCTBIO TIOCPENCTBOM YUYEHUYECKUXOIBITOB
croco0a)» MOCTAaHOBKH eseH,
MTAHUPOBAHMS, KOHTPOJIS,

KOPPEKIIUU CBOMX JICHCTBUI 1




TOUKA

[Tpumenenue MPOCTBIX OLICHKH yCHENHOCTH ycBoeHus.  NKoMmmbroTepHoeobopyoBaHue
MEXaHU3MOB B Beiaenstor u popMyImupyoT

CTPOUTEJBCTBE: OT 3EMIITHKU MO3HABATEIBHYIO 1eIb.

10 BBIIENSIOT  KOJIMYECTBEHHBIC

Hebockpedba XapaKTEPUCTHKH 00BEKTOB,

BaJJAaHHBIC CIIOBAMHU.
[IpuHUMaOT TO3HABaTEILHYIO
[eTb M COXPAHSAIT €€ Ipu
BBHITTOJTHCHUH YICOHBIX
metictBuii.  Oco3HAIOT  CBOU
merictBusl.  VMIMEIOT — HaBBIKU
KOHCTPYKTUBHOT'O OOIIEHUSI B
MaJbIX Tpymnmnax.

Buagsl MasgTHUKOB U MX
KoJe0anui

CamocrosTenbHO
bopMynIupyroT

UYro nepeHocut BosiHa?

IMO3HABATCJIbHYIO 3aavdy.

KonebarensHple cUCTEMBI B
MIPUPOJIC U TEXHUKE

YMmeror (M pa3BUBaIOT)
CIIOCOOHOCTH C IOMOUIBIO
BOITPOCOB TOOBIBATH

Ob6opynoBan ne s
JEMOHCTpPALM I

Mexanuy HEJI0CTAIOLIYI0 HHPOPMALIHUIO.

ecKkmne PaboTa B ManbIx Tpynmax Has

KoJIe0aHU ITOPUTMOM pELLeHHsI 3a/1a4 110

| " YKa3aHHON TeMme (Ha mpumepe

BOJIHBI BUJIEOMATEPHAJIOB U3

Gv) UHTEPHETA)

DJIEKTPO | DKCIIepUMEHTANIbHAS Pa3paboTka HOBBIX BapMAHTOB KomnerorepHoeobopyaoBanue
MAarHuTH | IIPOBEpKa onbIToB. Pa3zpaboTka 1 mpoBepka

CcBOIiCTB DM BOJIH.




TOUKA

ble UccnenoBanue METOANKH SKCIIEPUMEHTATBHON KommprorepHoeoOopynoBaHue
KO0JIe0aHM | DJIEKTPOMArHUTHOTO paboThl. PaboTa B Mabix
U n3nyuyenuss CBU-neun rpynnax. AHaJIA3UPYIOT,
BOJIHBI BBEIOMPAIOT U 0OOCHOBBIBAIOT CBOE
(29) [pelieHue, IeUCTBUS.
[IpencraBnenue
[PE3YNIBTATOB IAPHOM, TPYNIIOBOU
MEeATEIbHOCTH. Y4YacTue B
ITuaaore B COOTBETCTBUU C
[paBUIaMU PEYEBOTO
[OBEJICHUS.
OnTuka | M3roroBnenue monaenu 'YipaBisitoT cCBOEH KommnbrorepHoeobopyaoBanue
(4u) KaJeHa0CKoIa. [MO3HABATEIHLHON U
DKcrnepuMeHTalIbHAs y4eOHO eI TeTbHOCTHIO O6opynoBan ue it
MpOBEpPKa [TOCPEACTBOM IIOCTAHOBKH LIEJE€H, | JIEeMOHCTpaIui
3aKOHA OTPaKCHUS CBETA. MJIAHUPOBAHUS, KOHTPOJI,
KOPPEKIIMH CBOUX JICUCTBUN U
Jlabopamopnas paboma: OLCHKH YCIICITHOCTH YCBOCHHA. Ob6opynoBanue Ais
«3Mepenue mokasaress CpaBHHBAIOT CIIOCOO U PE3YNbTAT | 1abOPaTOPHBIX PAbOT u
IIPEJIOMIIEHUS BOJABI» CBOMX JCHCTBUH € 06p33H0M - YYCHHYCCKUXOIIBITOB

ITMCTOM COIIPOBOXKJCHMSL.
OOHapyXHUBaIOT
oTKJI0HEHUS. O0yMBIBAIOT

Kak ornmyaroTcs 1mmokaszaTenu
IMPECIOMJIICHUSA IOBETHOI'O
CTCKJIa

MPUYUHBI OTKJIOHEHUH.
OCyIIEeCTBIISIOT
CaMOKOHTPOJIb U
B3aUMOKOHTpPOJIb. PaboTa

B MaJIbIX rpymnmnax. Pemenue

O6opynoBan ue It
JEMOHCTpALM I




TOUKA \’pocm

OKCIIEPUMEHTAIBHBIX 3a/1a4,
00CYKIIEHUE PE3yIIbTATOB,
[MOCTpOeHHUE rpaduyecKoit
BaBUCHMOCTH ITOKA3aTelis
[PEIOMJICHHUS CBETA OT €ro
YACTOTHI.

N

duszuka

aToMa u
aTOMHOI'0
saapa (44)

IRHTKHHCHHC U UCITYyCKaHHEC
CBCTa

Pa3paboTka HOBBIX BApUAHTOB
onbITOB. Pa3paboTka u npoBepka
METOJIMKH SKCIIEPUMEHTAILHOM
paboTsl. PaboTa B Mabix

rpynmnax. AHaJIU3UPYIOT,
BBEIOMPAIOT U OOOCHOBHIBAIOT CBOE

aToOMamH. OnTtuyeckue
CHEKTPHI.

Namepenne KIIJI conmneunoi
Oarapen

Bnusinue pagnoakTUBHBIX
W3TyYCHHI Ha JKHABBIE
OpraHu3Mbl

peleHue, 1eHCTBUSL.
[IpencraBnenue
[PE3YJIbTATOB MAPHOM, TPYNIIOBOU

Croco0sI 3aIUTEL OT
PaMOAKTUBHBIX U3TyYEHUN

eI TEeILHOCTH. Y YacTHE B
ITHajIore B COOTBETCTBUH C
MpaBUIIAMU PEUYEBOTO MOBEICHHUS.
Pemienue skcriepuMeHTaIbHBIX
Bamad. BeimoaHeHne
MPaKTUIECKON PabOTHI B MaJIbIX
rpynmnax, o0CyKJaeHue

C3YyJIbTATOB.

KommsroTepHoeobopyaoBanue

KomnerorepHoeobopynoBanue
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