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INOACHUTEJIbHAS 3AIINCKA

Peanuzanus nporpammbl 06ecriedunBaeTCsi HOPMATUBHBIMU JIOKYMEHTAMMU:

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

2. Tlacnmopt HanmmoHanbHOTO TpoekTa «OOpa3zoBanue» (yTB. MPE3UANYMOM
Cosera npu Ilpesuaente PD mo crparernueckoMy pa3BUTHIO U HAlMOHAJIBHBIM
npoekTam, npoTokoi ot 24.12.2018 Ne 16)

3. TocynapctBenHass mnporpamma Poccutickoit ®enepanun «Pa3Burtue
obOpazoBanus» (yTB. [locTtanoBnennem IlpaButensctBa PD or 26.12.2017 Ne 1642
(pexn. ot 22.02.2021) «O6 yTBepKAEHUU TOCYIapCTBEHHOM ITporpammel Poccuiickoit
Denepanuu «Pa3Butrue 00Opa3oBaHUs».

4. Tlpodeccuonanvubiii crangapt «llegaror (megaroruueckasi 1eaTeIbHOCTD
B JIOIIKOJIBHOM, HadaJlbHOM OOIEM, OCHOBHOM OOIIEM, CpeaHeM O0OIIeM
oOpazoBanuu), (BocmuTaTesb, yuuTenb)» (pex. oT 16.06.2019) (Ilpukas
MunucrepcTBa Tpyaa u connanbHoi 3amutbl PO ot 18 oxTsa6pst 2013 1. Ne 544H, ¢
W3MEHECHUSIMHU, BHECEHHBIMU ITPUKa30M MUHHCTEPCTBA TpyAa U cou3amutbl PO ot
25.12.2014 Ne 11151 1 o1 5.08.2016 1. Ne 422H).

5. Meroanyeckue peKOMEHAALMHU IO CO3JaHUI0 U (PYHKIMOHUPOBAHHUIO B
o011e00pa3oBaTeNbHBIX OPraHU3allUgX, PACIOIOKEHHBIX B CEITLCKOW MECTHOCTH U
MaJbIX TOpOJiax, IEHTPOB 00pa30BaHMS €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKOM
HarpaBiieHHocTel («Touka pocta») (YTBepkKAEHBI pacrnopsikeHneM MuHucTepcTBa
npocsenieHust Poccuiickoit @enepanuu ot 22 mas 2022 1. Ne TB 977/02)

6. PaGouas mporpamma Bocniutanust MbOY COII Ne6 r. Meruona.

BreypouHast AesTENbHOCTh SIBJSIETCS COCTAaBHOM YacThio 00pa30BaTEIbHOTO
mporecca U OgHOM W3 (opM opraHuzamuu CBOOOJHOrO BpeMeHHM oOydaromuxcs. B
pamkax peanuzamun GI'OC OOO BHeypoyHasi NESITEIbHOCTh — 3TO 00pa3oBaTesbHAS
NeSTEeILHOCTD, OCYIIECTBIIsIEMasi B opMax, OTIUYHBIX OT YPOUHOU CUCTEMbI OOyUEHHUS,
M HampaBJICHHass Ha  JOCTW)KEHUE  IUIAHUPYEMBIX  pe3yJbTaTOB  OCBOCHUS
o0paszoBaTeIbHBIX MpOrpaMM OCHOBHOIrO oOIlero oOpaszoBaHusa. Peanuzanus paboueit
MporpaMMbl Kypca BHEYPOUHOM JEATEIBHOCTH MO (U3UKEe «IKCIEPUMEHTApUN 10
bu3uKe» crocoOCTBYET OOIMIEHMHTEIIICKTYAIbHOMY HAMPABICHUIO PA3BUTHIO JTUYHOCTH
oOydarommxcs 7-9 - X kimaccoB. Puznyeckoe 00pa3oBaHUE B CUCTEME OOIIETO U CPETHETO
oOpa3oBaHUs 3aHUMAaET OJHO W3 BEAYIIUX MecT. SBsisch (pyHIaMEHTOM HAyYHOTO
MUPOIIOHUMAHHUSI, OHO CIIOCOOCTBYeT (DOPMHUPOBAHHMIO 3HAHUNM 00 OCHOBHBIX METO/AX
HAyYHOTO ITO3HAHMS OKPYXKAIOMmEero Mupa, (yHIAMCHTAIBHBIX HAyYHBIX TECOPHH H
3aKOHOMEPHOCTEH, (GOPMUPYET Y yHAIIUXCS YMEHUS UCCIIEIOBATh U OOBSICHSTD SIBICHUS
PUPOABI M TEXHUKHU. Kak IIKOJBHBIN TpeaMeT, (hr3rKa 001a1aeT OrpOMHBIM



I'YMaHUTAPHBIM [OTCHIIMAJIOM, OHAa aKTUBHO (OPMHUPYET HWHTCIUICKTYaJIbHbIC U
MHUPOBO33pEeHYCCKHE KadecTBa JMYHOCTH. Jluddepenumanus mpenmnonaraet Takyr
OpTaHM3AIMIO Mporiecca 00yIeHUs, KOTOpas YIUThIBAeT MHIUBHIyaJIbHBIC OCOOCHHOCTH
yUYaluXxcs, MX CIOCOOHOCTH W HHTEPECHI, JIMYHOCTHBIA ONBIT. JluddepeHnmnanys
oOydeHus (HU3HMKE MO3BOJISIET, C OJTHOM CTOPOHBI, 00E€CTICUUTh 0a30BYIO MOJATOTOBKY, C
JIPYroil — yJIOBJIETBOPUTH IMOTPEOHOCTH KaKAOTO, KTO MPOSBISICT HWHTEPEC H
CIIOCOOHOCTH K MPEIMETY M BBIXOJUT 32 PaMKH U3ydeHHs (GU3MKA B IIKOJIHHOM
Kypce. Ha 3aHATHSIX KpyXKa IUIAHHUPYETCS peIIeHHe TNPOOJEMHBIX — 3ajad
MEKITPEIMETHOTO COJICP)KaHUsI, BBITIOJIHEHUE SKCIICPUMEHTAILHO-PACYCTHBIX 3aJaHUMN
MCCIIEIOBATENILCKOTO XapakTepa. Bce 3TO TMO3BOJSIET MOAHATH MHTEPEC YYalIUXCs K
U3YYCHUIO (M3WKU. 3aHATHS IMO3BOJISIIOT  (OPMHUPOBATH TaKWEe BaKHBIC IS
COBPEMEHHOCTH KadyecTBa YeJIOBEKa, KaK CTPEMJICHHE K YCIeXy, yMeHue padoTaTh B
KoMaHje, paborarb ¢ obOopynoBanmeM (usudeckorr maboparopun «Todka poctay;
BOCTIMTHIBAIOT YYBCTBO KOJUICKTHBH3MA, JPYKObI M TOBApHIIECTBA, CIOCOOCTBYIOT
(GOPMHUPOBAHUIO TAKUX YEPT XapakKTepa, KaK BOJISI, HACTOMYNBOCTh, OTBETCTBEHHOCTH 32
BBITIOJTHCHHE 3aJIaHui.

Ieau Kypca

[leapt0o mporpamMmbl  Kypca  BHEYPOUHOM  JIEATEIIBHOCTH 1O  (PU3HKE
«DKCTIEpUMEHTapH TT0 PU3UKE», TSI ydanmxces 7-9- X KIaccoB SBISIOTCS:

* pa3BUTHE y YYAIIMXCS TMO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX H
TBOPUYECKHUX CIOCOOHOCTEM B TMpollecce pelIeHUus MPaKTHYEeCKUX 3aJad U
CaMOCTOSITENILHOTO IPUOOPETEHNSI HOBBIX 3HAHUIA;

* (hopMHpOBaHME U PA3BUTHUE Y yUAIIMXCS KIHOUYEBBIX KOMIIETEHIMI — y4yeOHo —
MO03HABATEIbHBIX, THPOPMALIMOHHO - KOMMYHUKATUBHBIX, COL[UAIbHBIX, U KaK CJIEJACTBUE
- KOMIETEHIUH JINYHOCTHOI'O CAMOCOBEPILIEHCTBOBAHMUS;

* (QopMupoBaHuE NPEIMETHBIX WU METANPEAMETHBIX PE3YyJbTaTOB OOYYEHHS,
YHUBEPCAIbHBIX YUCOHBIX JCHUCTBUM;

* BOCHHMTAHHE TBOPYECKOW JMYHOCTH, CIHOCOOHOM K OCBOEHHIO MEPEJOBBIX
TEXHOJIOTUI U CO3JJaHUIO0 CBOUX COOCTBEHHBIX Pa3padOTOK, K BBIIBM)KEHHIO HOBBIX UACH
U TPOEKTOB; peanus3alnusi AESTeJIbHOCTHOrO MOJAX0Ja K MPEeIMETHOMY OOYYEHHUIO Ha
3aHSATHUSIX BHEYPOUHOU JESITENIbHOCTH O (PU3HUKeE.

OcoOeHHOCTBIO BHEYPOUHOM NEATENBHOCTH MO (PU3MKE B paMKaX KpY>KKOBOH
paboTHI SBISETCS TO, UTO OHA HAMpPABIIEHA HA JOCTHKEHUE 00YUYaIOMUMHUCS B OOJBIICH
CTEINEHU JINYHOCTHBIX U METANPEIMETHBIX PE3YJIbTaTOB.



3ajgaum Kypca

Jlist peanuzanuu 1enei Kypca Tpedyercs pelieHue KOHKPETHBIX MPaKTHYECKUX
3as1ay. OCHOBHBIE 33]1a4¥ BHEYPOUHOU JEATEIBHOCTH MO (DU3UKHU:

* BBISIBJICHUE UHTEPECOB, CKIIOHHOCTEHN, CHOCOOHOCTEN, BOBMOKHOCTEH ydaInuxcst
K Pa3JIMYHbIM BUJIAM JI€ATEIbHOCTH;

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

* (popmupoBaHUE MPEACTABICHUS O HAYYHOM METO/IE MTO3HAHUS;

* pa3BUTHE UHTEPECA K UCCIEA0BATEIIbCKOU IEATETbHOCTH;

* Pa3BHUTHE OIBITA TBOPUYECKOM NEATEIBHOCTH, TBOPUYECKUX CITIOCOOHOCTEH;

* pa3BUTHE HABBIKOB OPraHM3allMd HAYYHOrO TPYyHa, pabOThI CO CIOBapsIMU U
SHUUKJIIONEANSIMU, padOoThI ¢ 000pynOBaHKHEM JlabopaTtopun «Touka pocTay;

* CO3[IaHUE YCJOBHUH JJIsl peaju3aldd BO BHEYPOUHOE BpeMsl MPUOOPETEHHBIX
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUI B YPOUHOE BpEMS;

* pa3BUTHE ONbITa HE(HOPMAIBHOTO OOILIEHUS, B3AUMOJEHCTBUSA, COTPYIHUYECTBA;
pacipeHre paMmoK OOIIEHUS C COLILYMOM.

* (OpMUPOBAHHE HABBIKOB MOCTPOEHUS (PUINUYECKUX MOJENIEH U OINpeaeseHUs
IPAHUL UX TPUMEHUMOCTH.

* COBEpIIEHCTBOBAHUE YMEHUN MPUMEHATh 3HAHUS MO (U3UKE I 00BSICHEHUS
SIBJIEHUU NPUPO/IbI, CBOMCTB BEIIECTBA, pElICHUs (PU3UUECKUX 3a/1a4, CAMOCTOSATEIBHOTIO
OpuUOOpEeTeHUs] M  OLEHKM HOBOM HWH(pOpMAMU  (PU3MYECKOrO0  COAEpKaHUf,
UCITIOJIb30BAHUSI COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH;

* MCIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHUH JIJIs1 peLIEHUs TPAKTUYECKUX,
YKU3HEHHBIX 3a]1a4;

* BKJIIOYEHHME YYaAIIUXCSi B PA3HOOOPA3HYIO JESTENbHOCTh: TEOPETUYECKYIO,
IPaKTUYECKYIO, AaHATUTHYECKYIO0, TOUCKOBYIO;

* BhIpa0OTKA TMOKUX YMEHUU NMEPEHOCUTH 3HAHUS M HABBIKM HA HOBBIE (DOPMBI
y4eOHOM padoThI;

* pa3BUTHE COOOPA3UTEIBHOCTH U OBICTPOTHI PEAKLIUU IPU PEUICHUU HOBBIX
pa3snTUYHBIX GU3MUECKHUX 3a/1a4, CBA3AHHBIX C MPAKTUYECKOM 1eITeTbHOCTHIO.

HamnpaBnennocTs mporpammsel — mudpoBasi 1abopatopus. Y pOBEHb IPOTPaMMbl —
0a30BbIit. Bo3pacT oOy4aromuxcs: ot 12 et no 16 net. Cpok peanu3aiidu NporpaMMbl:
1 ron, 35 yacoB. Pabouas mporpamMma Kypca BHEYPOUYHOW NEATEIBHOCTH TO (hU3HKE
«IKcriepuMeHTapuil mo (u3MKe» MpeJHa3HAueHa JJid OpraHU3alld BHEYPOUHOUN
nesitenpHOCTH 00yuaromuxcs /-9 kinaccoB MBOY COIIINe6 r.Merwuona.



ILnaHupyembie pe3yibTaThl 0CBOCHUS POrPAMMBI BHEYPOUHOM AeSITEJIbHOCTH
«IkcnepuMeHTapuii Mo (pu3nKe» (C UCMOJIb30BaHUEM 00opynoBanus «Touka
pocTta») B 7-9 KJiaccax.

Peanuzanms mporpaMMbl CITOCOOCTBYET AJOCTHIKEHUIO CICTYIOIINX Pe3yJbTAaTOB:
JInuHocrHbIE:

B cepe TMUHOCTHBIX YHHUBEPCATBHBIX YU€OHBIX JEHCTBUN yUalIUXCS:

* y4eOHO-TIO3HABATENIbHBI MHTEpPEC K HOBOMY Y4Ye€OHOMY Marepualy U crocodam
peLIeHNs] HOBOM 3a/1auu;

* OpUEHTAIIUS Ha TOHUMaHKe MPUYNH ycTieXa BO BHEYYEOHOM NeITeIbHOCTH, B TOM YHCIIE
Ha CaMOAaHaJM3 U CaMOKOHTPOJIb PEe3yJIbTaTd, HAa aHaJIUu3 COOTBETCTBUS PE3YyJIbTATOB
TpeOOBAHMSIM KOHKPETHOM 3aa4H;

* CIIOCOOHOCTh K CAMOOLEHKE Ha OCHOBE KPUTEPHUEB YCHEIIHOCTH BHEY4eOHOMH
NEATEIBHOCTH;

Obyuarowuiics noayuum 803MOHCHOCIb 0151 YOPMUPOBAHUSL:

* BHYTPECHHEM MO3ULMHN IIKOJIbHUKA HAa YPOBHE MOJIOKUTEIBHOIO OTHOLIEHUS K IIKOJIE,
NOHMMAaHUSA HEOOXOJMMOCTH YYEHHS, BBIP@XEHHOIO B INpeodiagaHuud ydeOHo-
II03HABATEJIbHBIX MOTUBOB;

* BBIPQXXEHHOUN YCTOMYMBON y4eOHO-TI03HABATEIbHOW MOTUBALIUY YUYEHHS;

* YyCTOMYMBOIO Y4eOHO-1103HABATEIbHOTO HHTEPECA K HOBBIM OOIIIMM CIIOCO0aM perieHus
3aj1ad.

MertanpeamerHsbie:

B cepe peryasiTHBHBIX YHUBEPCAIbHBIX YUEOHBIX AEUCTBUIN yUaIIMXCSA:

* IUNTAHUPOBATH CBOM JICHCTBUS B COOTBETCTBHUM C ITOCTABIICHHOW 3aJa4e€il U yCIOBUSMH
€€ peaJIn3alny, B TOM YHCJIE BO BHYTPEHHEM IUIAHE;

* YUUTBHIBATh YCTAHOBJICHHBIE MTPABHJIA B TUIAHUPOBAHUU M KOHTPOJIE CIIOCO0a pelIeHMS;

* OCYILECTBJIATh UTOTOBBII U MOIIArOBBIA KOHTPOJIb IO PE3YJbTATY;

* OLEHUBATh IPaBUJIBHOCTH BBIIIOJIHEHUS JIEWCTBHS HAa YPOBHE aJEKBaTHOMU
PETPOCTIEKTUBHON OLIEHKH COOTBETCTBHUS PE3yJbTAaTOB TPEOOBAHUSAM JTAaHHOW 3a/Jauu U
3aJJa4HOM 00J1aCTH;

* aJICKBATHO BOCIIPUHUMATH IMPEJIOKECHUS U OLICHKY YUYUTENEH, TOBAPULIEH, POAUTEIICH
Y IPYTUX JIFOJEH;

* pa3nuyaTth CIOco0 U pe3yibTaT AeHCTBUS.

Obyuarowuiics nNoxyYUm 803MOHCHOCHb HAYYUMCL:

* B COTPYJHUYECTBE C YUUTEJIEM CTaBUTh HOBbIEC yUE€OHBIE 3a4a4H;

* IPOSIBIISATH O3HABATEIbHYIO HMHUIIMATUBY B YUEOHOM COTPYHUYECTBE;

* CaMOCTOSITEJIbHO aJICKBAaTHO OLIEHUBATh NPABUJIBHOCTH BBINOJHEHUS JEUCTBUS U
BHOCUTbH HEOOXOAMMbIE KOPPEKTUBBI B UCIIOJHEHUE KAK MO XOAY €ro peajin3aluu, Tak u
B KOHIIE IEUCTBUS.

B cdepe no3HaBaTebHbIX YHUBEPCATIbHBIX YU€OHBIX IEUCTBUN yUAIIUXCS:

* OCYILECTBJIATh MOMCK HEOOXOAUMOW HMH(OpMAMM A BBIIOJHEHHUS BHEYYEOHBIX
3aJJaHUil C KCIOJIb30BaHWEM Yy4eOHOW JHUTEepaTypbl U B OTKPHITOM HH(POPMAIMOHHOM
MPOCTPAHCTBE, SHIMKIIONEIUN, CIPABOYHUKOB (BKJIIOYAsl AJEKTPOHHBIE, U(POBHIEC),
KOHTPOJIUPYEMOM NPOCTPAHCTBE



WHurepHera;

* OCYIIECTBIIATH 3aNUCh ((hUKCcaIHIO) BELIOOPOYHOM HH(pOpMAITUK 00 OKPYKAIOIIEM 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 33JaHHBIM KPUTEPHUSIM;

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

* CTPOUTH pacCykAeHUs B (hOpME CBS3HU MPOCTHIX CYKJIEHUNA 00 00BEKTE, €ro CTPOCHUH,
CBOMCTBAXx U CBS3ax;

Obyuarowuiics noIyuuUm 603MOHNCHOCHb HAYUUMBCL:

* OCYILIECTBISITh PACHIMPEHHBI TOUCK WH(GOPMAIMK C HCIOJIb30BAHUEM PECYPCOB
oubmorek u cetu HTEepHeT;

* 3aMKUChIBaTh, (GUKCHUPOBATH MHGPOPMALHUIO 00 OKPYkAIOIIUX SIBICHUSX C MOMOIIBIO
nHctpymeHToB UKT;

* OCO3HAHHO Y MPOU3BOJBHO CTPOUTH COOOILIEHHS B YCTHOM U MUCbMEHHOU (hOpME;

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

* CTPOMUTH JIOTUYECKOE PpACCYKIEHHE, BKJIIOYAIOIIEE YCTAaHOBJIEHUE MPUUYMHHO-
CJIEJICTBEHHBIX CBSI3EH;

* MOTYT BBIMTH Ha TEOPETUUYECKUN YpPOBEHb pEIICHUSA 3aJlay: peHICHUE 110
OTIpPEJICTICHHOMY IIJIaHy, BJIaJICHUE OCHOBHBIMU IIPUEMaMU pEIICHUs, OCO3HAHUs
JESTEJIbHOCTH I10 PELICHUIO 3a/1a4U.

B cpepe kOMMYHUKATHUBHBIX YHUBEPCAIBHBIX YUCOHBIX IEUCTBUI yUaIIMXCS:

* aJICKBAaTHO MCIOJIb30BaTh KOMMYHUKATUBHBIE, IPEKIE BCETO - pEUYEBBIE, CPEICTBA JIJIS
pelleHus pa3IMYHBIX KOMMYHUKATUBHBIX 33/1a4, CTPOMTh MOHOJIOTHYECKOE COOOIICHNE,
BJIAJETh JUATOTrHYEeCKOil (popMOil KOMMYHUKALIMH, UCIIOJIb3YS, B TOM YUCJIE CPEACTBA U
uHctpymMeHnTsl UKT 1 qucTaHiinoHHOro o0IieHus;

* IOMYCKaTh BO3MOYKHOCTh CYIIIECTBOBAHHUSA y JIOJCH pa3IUYHBIX TOUYEK 3PEHUs, B TOM
YHCJie HE COBIAIAIOIINX C €ro COOCTBEHHOW, M OPUEHTHPOBATHCS Ha MO3UIIMIO TapTHEpa
B OOIIIEHNHU U B3aMMO/ICHCTBUH;

* YYUTBHIBATh Pa3HbIe MHEHUS U CTPEMUTHCA K KOOPJWHAIUU PA3IMYHBIX MO3UIIUNA B
COTPYIHUYECTBE;

* popMynHpoBaTh COOCTBEHHOE MHEHHUE U MO3UIIHIO;

* IOTOBAPUBATHCS U MPUXOJIUTH K OOIIIEMY PEIICHUIO B COBMECTHOM JACSTEIHHOCTH, B TOM
YHUCJI€ B CUTYalluU CTOJIKHOBEHUS] HHTEPECOB;

Obyuarowuiics noIyuuUm 603MOHNCHOCHb HAYYUMBCSL:

* YYUTHIBATh U KOOPAMHUPOBATH B COTPYAHUUYECTBE OTIMYHBIC OT COOCTBEHHOM MO3UIIH
JIPYTUX JIFOJIEH;

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

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

* ApPrYMEHTUPOBATH CBOIO TIO3MIIMIO M KOOPAUHUPOBATH €€ C MO3HUIMSIMH MMapTHEPOB B
COTPYIHHYECTBE NIPU BHIPAOOTKE OOILEro pelIeHUs] B COBMECTHON AESITEIbHOCTH;

* 3a/1aBaTh BOMPOCHI, HEOOXOIUMBIE JJII OPTaHU3alMU COOCTBEHHOM AESTENbHOCTU U
COTPYIHUYECTBA C TAPTHEPOM;



* OCYHICCTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBATb B COTPYAHHNYCCTBC HGO6XO,Z[I/IMYI-O
B3anMMOIIOMOIIb.

IIpeamerHsble:

- OPUEHTHUPOBATHCA B SIBIICHUAX U OOBEKTAX OKPYKAIOIIEr0 MUPA, 3HATh T'PAHULBI UX
MPUMEHUMOCTH;

- IOHUMATh ONpeieNIeHUs! (PU3NUECKUX BEIMYMH U IIOMHUTD ONpeiesitonine GopMyJbl;
- MOHMMAaTh KaKuM (PU3MYECKUM NPUHIMIAM M 3aKOHAM MOJYUHSIOTCS T€ WM UHbIE
OOBEKTHI U SIBJICHUSI IPUPOJIbL;

- 3HAHHE MOJIETU IMOMCKa PeIIeHUN A7 3a7a4 1o (QU3HKeE;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHKH.

- PUMEYaTh MOJIEIIU SIBICHUN U 0O0BEKTOB OKPYKAIOIIETO MHUPA;

- AHAJIM3UPOBATH YCIOBUE 33]1a4U;

- nepepopmMyIMpoBaTh U MOAEIUPOBATh, 3aMEHATh UCXOJIHYIO 3aJ1auy JpYroi;

- COCTaBJIATh IJIaH PEIICHUS;

- BBIJIBUTATh U IIPOBEPSITH IPEAJIAraeMbl€ JUIsl pEIICHUS TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMU YMCTBEHHBIMU OIEPALMSIMHU, COCTABISIOMIMMU MTOUCK PEIICHUS
3a/1a4H.

Coaep:xkaHue nMporpaMMbl BHEYPOUYHOI 1eSITeIbHOCTH
7 kjaacce

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

PoJsib 3KcniepuMeHTa B KM3HU YeJIOBEKA.

Teopus: VI3ydutb OCHOBBI TEOPHUH MOrpertHOCTe. [lorpemHocTu npsiMbIX ¥ KOCBEHHBIX
M3MEpPEHUH, MAaKCUMAJIbHAs TTIOrPEITHOCTh KOCBEHHBIX U3MEPEHHUH, YUET MOTPEIIHOCTEN
U3MepeHuil npu mnoctpoeHuu rpadukos. [IpeacraBieHue pe3ynbTaToOB M3MEpPEHUN B
dbopme Tabnuil 1 rpaduKoB.

Ilpakmuka: OCHOBBI TEOpPUM TMOTPELIHOCTEH TMPUMEHATh TMPU BHIOJHEHUU
HKCIIEPUMEHTAJIbHBIX 33]1a4, TPAKTUYECKUX PadoT. (C HCMOIb30BaHMEM 000PY/I0BAHUS
«Touxka pocray)

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCIIU.

[IpuBOoAMTH IPUMEPHI OOBEKTOB U3yueHUs PU3HKHU ((pu3ndeckue siBaeHUs, puzndyeckoe
TEJ0, BEUIECTBO, puznueckoe nojue). Habmonare 1 anaau3upoBaTh pU3nyecKue iBICHUS
(pukcupoBaTh U3MEHEHHS CBONCTB OOBEKTOB, CpaBHUBAThb HUX MW 0000IIATH).
[103HaKOMHTBCS C HIKCIIEPUMEHTAILHBIM METOA0M HccieoBaHus pupoasl. COopka
npubOpPOB U KOHCTPYKIWi. Mcrnonp30BaHne M3MEPUTENBHBIX MPUOOPOB. BhimomHeHne
71a00paTOPHBIX U MPAKTUYECKUX paboT. J(narHocTika u ycTpaHeHue HeHCIIPaBHOCTEN
npuOopoB. BricTpanBaHue runore3 Ha OCHOBAaHUU UMEIOIINUXCS TAHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE 1 HEpaBHOMEpHOE JABMKeHue. [ padudeckoe mpencraBieHne
nBukeHus. Permenue rpaduueckux 3aaad, pacueT MyTH M CpeaHEH CKOPOCTH



HepaBHOMEpHOTO ABWkeHUs. [loHaTre mHepnuu u wHEpTHOCTH. LleHTpoOexHas cuia.
[IpumeHenue naHHbIX (PU3MYECKUX TMOHATUN B KU3HENEATEIHLHOCTH 4YesoBeka. Cuiia
YOPYTOCTH, CUJIA TPEHUSL.

Ilpakmuka: WccnegoBaHue 3aBUCUMOCTH CHJIBI  YIPYTOCTH, BO3HUKAIOIIEH B
NpY>KHHE, OT CTeNeHn aedopmariy npykuHbl. Onpeaenenue kodhuimenta TpeHus Ha
TprOoMeTpe. (¢ HCmoJIb30BaHueM 00opyaoBanus «Touka pocTay)

HccnenoBanrie 3aBUCUMOCTH CUJIbI TPEHUS OT CHJIBI HOPMAJIBHOTO JTaBJICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTU.

Ananmm3 Ttabnui, rpadukoB, cxem. [lonck o0O0BsICHEHHS HaOMIOTAEMBIM COOBITHSIM.
OnpeneneHue CBOMCTB MPUOOPOB MO 4YepTEk aM U MOJAENSM. AHAJIN3 BO3HUKAIOIIMX
npoOJieMHBIX cuTyanuid. M300paxkaTe cucTeMy KOOPAMWHAT, BBIOUpaTh TENO OTCUETa U
CBSI3bIBATH €T0 C CHUCTEMOM KoopauHAT. Mcmosib30BaTh CUCTEMY KOOPAMHAT ISt
U3Y4YeHUs] NOPSIMOJMHEWHOTO ABWKEeHUs Tena. COopka mnpuOOpOB M KOHCTPYKIUH.
Hcnonb3oBaHue HU3MEPUTENIBHBIX NPUOOPOB. BbIMogHEeHUWE  J1a0OpaTOpHBIX U
NPAaKTHYECKUX paboT (¢ ucmoJb3oBaHHeM oOopyaoBanust «Touka pocrtay).
JlnarHocTvka M yCTpaHEHHWE HEHMCIPAaBHOCTEW MpUOOpOB. BricTpamBaHue rumore3 Ha
OCHOBaHWU MMEIIIMXCS JaHHbIX. KOHCTpynpoBaHue U MoaenupoBaHue. BrinmosHeHne
3aJlaHu MO0 YCOBEPIICHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapUAHTOB OIBITOB.
Pa3paboTka u mpoBepka METOAMKH SKCIEPUMEHTAIbHON paboThl. PaboTa B Malbix
rpynnax. AHaIu3UpPYIOT, BBIOMpPAIOT W OOOCHOBBIBAIOT CBOE pelIeHUE, JEUCTBHUS.
[IpencraBiieHre pe3yabTaTOB MApHOM, TPYNIOBOM NEATEIIBHOCTH. Y YaCTUE B IHAJIOTE B
COOTBETCTBHH C MPABUIIAMU PEUYEBOTO IMOBEICHMUS.

I'mapocraTuka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, ruUapOCTaTUYECKOE IAaBIICHHUE,
COOOIIAOIINECS COCYbI, TUAPABINYECKUE MALIUHBI.

Ilpaxkmuka: 3a0ayu. BHITAIKUABAIOIIAS CUJIA B Pa3JIMYHBIX CUCTEMAX; MPUOOPHI B 3a1a4ax
(cooOmaromuecss  COCynbl,  THAPABIMYECKHE  MAIWHBI,  pblyard,  OJIOKH).
DKCIepUMEHTAIbHBIC 3aJaHNUS:

1 )uzmepenue cuiibl Apxumena, 2)u3MepeHue MOMEHTA CHUIIbI, AEHCTBYIOIIETO HA phlyar,
3)uzmepeHue

paboThl CWJIBI YNPYrOCTH TpPH TOIBEME Tpy3a C IOMOIIBIO TOABMKHOTO WITU
HETIOBIKHOTO OJIOKa. (€ MCIOJIb30BaHUEM 000pyaoBanus « Touka pocTay)
Xapaxmepucmuka 0CHOBHbIX 6UO08 0esAMeNbHOCU.

Ananmu3 Ttabnuu, rpadukoB, cxem. I[louck o00BsiCHEHHS HAOMIOAAEMBIM COOBITHSIM.
COopka mnpuOOpoB W KOHCTpYKIMH. lcronap3oBaHUE HW3MEPUTEILHBIX MNPUOOPOB.
BrinonHnenue 1abopaTOpHBIX W TMPaKTHUYECKUX padoT. J[MarHocThka W yCTpaHEHUE
HEUCTpaBHOCTEH NpuOOpPOB. BrICTpamBaHWe THUIOTE3 HAa OCHOBAHUM HWMEIOIIUXCS
nanueiX. KoHcTpynpoBanme u MojaenupoBaHue. PabGoTra B MalbIX TpyIax.
AHanM3UpYIOT, BEIOUPAIOT U 0OOCHOBHIBAIOT CBOE pelieHue, nerctsus. [Ipencrabienue
PE3yNbTaTOB MAPHOM, TPYNTIOBOM JesiTeIbHOCTH. [10Ar0TOBKA COOOIIEHUI U TOKIIAI0B.
VYuyactue B 1ajiore B COOTBETCTBUU C IPaBUIIAMH PEYEBOTO MOBEACHUS.

Crartuka.



Teopua: bnok. Peruar. PaBHOBecHe TBEpABIX TEI. Y CIIOBUs paBHOBECHS. MOMEHT CUIIBL.
[IpaBuno momentoB. LleHTp TsbkecTu. HMccnmenoBaHue pas3iIMyHBIX MEXAHHUYECKHX
cucreM. KomOMHMpOBaHHbIE 3a7]aui, UCTIOIb3Ysl YCIOBUS PAaBHOBECHS.

IIpaxkmuxka: VI3roToBiaeHue paboTaroneil CUCTEMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX U006 OeSAMENbHOCHIU.

Ananmu3 Tabmur, rpadgukoB, cxeM. [lomck oOBSICHEHHS HAOIIOMAEMBIM COOBITHSIM.
Omnpenenenre CBOWCTB MPUOOPOB MO uYepTEKaM U MOJEISIM. AHalIM3 BO3HUKAIOLIUX
npobsieMHbIX cutyanuil. HabmonaTe neiicTBUE MpOCThIX MeXaHU3MOB. [103HaKOMUTBCS
¢ gu3nyeckoil MOJIENbIO «a0COMIOTHO TBEPIOE Teaoy». PemaTe 3a1aun Ha NpUMEHEHHUE
ycnoBusi(TipaBuiia) paBHOBecUsl pbiuara. IIpuMeHsATh ycioBue (IIpaBWJIO) paBHOBECHUS
ppluara i OOBSCHEHUS JAECUCTBUA pPa3IMYHBIX HHCTPYMEHTOB, HCIOJIb3yEMBIX B
TEXHUKE U B ObITy. COOpKa MprOOPOB U KOHCTPYKIMA. Vcrionb30BaHnEe N3MEPUTENIBHBIX
npuOopoB. BrinonHeHue 1abopaTOPHBIX U MPAKTUIECKUX paboT. JnarHocTuka u
yCTpaHEHHE HEUCIpaBHOCTEH mpubOpoB. BbiCTpanBaHue TUIIOTE3 HA OCHOBAaHUU
uMerInxcs AaHHbIX. KoHcTpyrupoBanue n MoaenupoBaHue. BoIoIHEHUE 3a0aHU 110
YCOBEpPIIEHCTBOBaHUIO IpuOOopoB. PazpaboTka HOBBIX BapUaHTOB ONbITOB. Pa3paboTka u
IPOBEPKA METOJUKHU IKCIEPUMEHTAIbHON PaOOTHI.

Pabora B ManbIx rpynnax. AHaIU3UPYIOT, BBIOUPAIOT U 0OOCHOBBIBAIOT CBOE PEILICHUE,
nevicrBus.  [IpencraBineHue  pe3yiapTaTOB  MApHOW, TIPYNIOBOM  JAEATEIIBHOCTH.
[TogroroBka cooOuieHUd U J10KJIaa0B. OCYIIECTBISIOT CAMOOIICHKY, B3aHMMOOIICHKY
NEeATEIbHOCTH. YYacTHE B IUAJIOTE€ B COOTBETCTBUU C MPABUIIAMU PEUYEBOT0 MOBEICHHUS.

8 Kki1ace

TermnoBble siBJICHUS.

TemnoBoe pacmupenue ten. [Iporeccsl miaBieHust 1 OTBEPICBAHUS, UCTTAPEHUS U
KOHJIeHcaluu. Temonepenaya. BiiaxxHOCTh BO3yXa Ha pa3HbIX KOHTUHEHTAX.
HHemoncmpayuu: 1. Habmonenue tasuus yibaa B Bojae. 2. CKOpocTH ucnapeHus
pasTUYHBIX kuAKocTer. 3. TernoBsie qBUraTE N OYAYIIETO.

Jlabopamopnwvie pabomei (¢ MCMOJb30BaHNEeM 00opyaoBaHusi «Touka pocray): 1.
W3meHeHust IMHBI Tella MPU HArpeBaHWU U oxJjaxjaeHuu. 2. OTiauBka napaduHOBOTO
conpatuka. 3. HaGmomenwe 3a rmuraBiaeHueM Jipaa 4. OT 4Yero 3aBHCHT CKOPOCTh
ucrnapenus xxuakoctu? 5. HabmroieHre TernaonpoBOHOCTH BOABI U BO3TyXa.
Xapaxmepucmuka 0CHO8HbIX 8UO008 0esIMENbHOCTU.

CamocTosTeNnbHO (OPMYIHPYIOT TMO3HABATEIbHYIO 3aJady. YMEIT C IOMOIIbIO
BOIIPOCOB J0OBIBaTh HEAOCTAIOIIYI0 HH(opManuio. Vcnonb30BaHrne HW3MEPUTETbHBIX
npuOopoB. BrinonHeHne 1a0OpaTOPHBIX U MPaKTUYECKUX paboT. JlmarHoctuka u
yCTpaHEHHUE HEHUCIpaBHOCTEW mnpuOoOpoB. BricTpanBaHuEe THUNOTE3 HA OCHOBAHUU
uMerouxcs JaHHbIX. KoHCTpynpoBaHue u MoIeIMpOBaHUE.

BrimonHeHne 3aaHuil IO  YCOBEPIICHCTBOBaHUIO MpuOOpoB. Pa3paboTka HOBBIX
BapUAHTOB OMBITOB. Pa3paboTka u mpoBepKka METOMUKH SKCIEPUMEHTAIBHON palbOTHI.
PaGoTa B manbIx rpymnmax. AHATU3UPYIOT, BRIOUPAIOT U 00OCHOBBIBAIOT CBOE PEIIICHHUE,
nevicteus. [IpeacraBinenue pe3yabTaToB NApHOW, TPYIIIIOBOM AECSATEIBHOCTH. Y YaCTHE B
JIAAJIOTe€ B COOTBETCTBUH C MPABUIIAMU PEYEBOTO



NOBEACHHUS.
DJIeKTpUYecKHe sIBJICHUS.
Mukpomup. Monenn aroma, cymectBoBaBmue 10 Hayana XIX. Mcropust oTKpbeITHS 1
JICHCTBHUS TaJbBaHUYECKOro 3eMeHTa. McTopus co3naHusi 35eKTpoQpOpHON MaIIUHBbI.
OmneiT BosbTa. DneKTpu4eCcKuid TOK B AIEKTPOJIUTAX.
Hemoncmpayuu: (¢ ucnob3oBanueM odopyaoBanus «Touka poctay)

1. Moaenu atomoB. 2. ["'anbBaHUYECKHUE DJIEMEHTHI. 3. DNeKTpodhOopHO
MaiuHbl. 4. OnsiTel Bonbra u ['ansBanu.
Jlabopamopnvie padbomei: 1. Co3naHue rajabBaHUYECKMX AJIEMEHTOB M3 MOJPYYHBIX
CPEICTB. 2. DIEKTPUUYECKUI TOK B HKHUAKOCTAX CO3/IaHUS «30J0TOTO KIHOUHKAY.
Xapaxmepucmuxa OCHOBHBIX BUJIOB JE€SATEIBHOCTH:
VYopaBidoT CcBOEl 1O3HABAaTENbHOM M y4YeOHOM JEATEIbHOCTBIO IOCPEACTBOM
IIOCTAHOBKU LIEJIEH, TIJIaHUPOBAHMSI, KOHTPOJIS, KOPPEKLIMU CBOUX JNEHCTBUN M OLICHKU
yCIEIIHOCTH yCBOeHUsI. CpaBHUBAIOT CIOCO0 U pe3yJbTaT CBOMX AEHCTBHI ¢ 00pa3lioM
- JUCTOM conpoBoxaeHUs. OOHapyXHBalOT OTKJIOHEHHA. OOJAyMBIBAIOT NPUYHHBI
OTKJIOHEHUHU. OCyIECTBIAIOT CAMOKOHTPOJIb U
B3aMMOKOHTpPOJb.  MCoOnp30BaHME  HM3MEPUTENBbHBIX  NpUOOpOB.  BeimosiHeHue
7a00paTOPHBIX U MPAKTHYECKUX palboT. /lMarHocThKa W yCTpaHEHUE HEHCHPaBHOCTEU
npubopoB. BricTpamBaHue THUNOTE3 HAa  OCHOBAaHMM  HMMEIOLIUXCS  JIAHHBIX.
KoHcTpynpoBaHnue u MoJI€TUPOBAaHHUE.

DJIEKTPOMATHUTHBIE SIBJICHHS.
MaruutHoe Tosie B BemlecTBe. MarHuTtHas aHoManus. MarHutHele  Oypu.

PasHoBuiHOCTH ANEKTPOUZMEPHUTEIBHBIX pruOOpOB. PaznoBugHOCTH
AJIEKTPOABUTATEIICH.
Jlemoncmpayuu (¢ ucnoJib30BanueM odopynoBanusi «Touka pocray): 1.

HarnsgaocTs moBeieHus BENISCTB B MAarHUTHOM moJie. 2. [Ipe3enTanun o
MarHduTHOM TI0JIe 3eMJIM M O MarHUTHBIX Oypsx. 3. JleMoHcTpalus pa3HOBHIHOCTEH

AIEKTPOU3MEPUTEILHBIX pruOOpOB. 4, Harnsnnocts Pa3HOBHIHOCTEMN
AJIEKTPOJIBUTATEIIEH.

Jlabopamopnvie pabomeir: 1. ViccienoBaHue paziMUHBIX 3JIECKTPOU3ZMEPUTEIBHBIX
npruOOpOB.

Xapakmepucmuka 0CHOBHbIX U008 OEAMENbHOCTU.

VYropaBiasioT CBOEH MO3HABAaTEIbHOM © y4yeOHOM JI€ATENBbHOCTBIO IMOCPEICTBOM
ITIOCTAHOBKM LIEJIEW, TUIAHUPOBAHUSA, KOHTPOJISI, KOPPEKIUHM CBOUX JEUCTBUU M OLIEHKH
YCHEMHOCTH ycBOeHUs1. CpaBHUBAIOT CIOCOO M pe3yJbTaT CBOMX JAEUCTBUI ¢ 00pa3lioM
- JucToM conpoBoxaeHUs. OOHApYKHUBalOT OTKJIOHEHUA. OOAYMBIBAIOT MPUUYUHBI
OTKJIOHEHUN. OCYIIECTBIIAIOT CAMOKOHTPOJIb U

B3aUMOKOHTPOJIb.

Onruyeckue siBJICHUA.

HcTouHuku cBeTa: TEIJIOBbIE, JIOMUHECLEHTHBIE, WCKYCCTBEHHbIE. M3roroBiieHue
KaMephbl - 00CKypa U UCCIIeJOBaHHE U300paKEeHHUs C TIOMOIIBI0 MOIeNIn. MHOTOKpaTHOE
n300pakeHue NMpeIMeTa B HECKOJIbKUX MIOCKHX 3epKaliaX. M3roToBUTh NEPUCKOIT U C €ro
NOMOIUIbIO TIpOBecTH HabmoneHus. IlpakTnueckoe MCHOIb30BaHUE BOTHYTHIX 3€pKall.
3pUTENBHBIE WILTIO3UH, IOPOKIAEMBIE



npesnoMieHueM cBeta. Mupaxu. Pa3BuTue BOJOKOHHOM onTuku. Mcmonb3oBaHue
3aKOHOB CBETA B TEXHUKE.
Hemoncmpayuu (¢ ucnoab3oBanueM o6opynoBanusi «Touka poctay)

1. Paznuunbie UCTOYHUKY cBeTa. 2. 300paxeHue nmpeaMera B HECKOIbKUX
IIOCKUX 3epkanax. 3. M3oOpaxkeHue B BOTHYTHIX 3epkanax. 4. Hcmonb3oBaHue
BOJIOKOHHOW  ONTHKH. 5.  YcrTpoiicTBO  ¢oToanmapatoB,  KHHOIPOEKTOPOB,
KQJIEUTOCKOTIOB.
Jlabopamopnvie pabomwvi: 1. V3rotoBneHue KamMepsl - OOCKypa W HCCIICOBAaHUE
M300paKeHHs ¢ TOMOIIBI0 Mozenu. 2. [IpakTuyeckoe MpuMEHEeHHEe TII0CKUX 3epKall. 3.
[IpakTyeckoe HCMOIb30BAHME BOTHYTHIX 3epkail. 4. M3rortoBieHuwe mnepuckona u
HAOJIOICHUS C TIOMOIIBIO MOJICIIH.
Xapaxmepucmuka 0CHOBHbIX 8UO008 OEsIMENbHOCTIU.
YopaBidoT CcBOEMl MO3HABAaTENbHOM M y4yeOHOW JAEATEIbHOCTBIO MOCPEACTBOM
NOCTAHOBKHU 1I€JI€H, MJIAHUPOBAHUS, KOHTPOJISI, KOPPEKIUU CBOMX JEHCTBUI U OLICHKH
YCIIEIIHOCTH YCBOEHUs. BhIIENSAI0T 1 (pOpMyIHpyIOT MO3HABATEIBHYIO LEib. Boiaenstor
KOJIMYECTBEHHbIE XAPAKTEPUCTUKH OOBEKTOB, 3aJaHHble cioBaMu. llpuHuMaror
M03HABATEJIbHYIO 1I€JIb U COXPAHSAIOT €€ MPU BHINOJIHEHUN
yueOHbIX AeicTBUi. Oco3HAIOT CBOM JAEUCTBUSA. MIMEIOT HABBIKM KOHCTPYKTHBHOIO
OOIIIEHNST B MaJIbIX TPYIITaX.
Yesi0BeKk ¥ Ipupoaa
ABTOMAaTHKa B Halle Ku3HU. [[pumepsl nCronb30BaHusl aBTOMAaTUYECKUX YCTPOMCTB B
HayKe, Ha ImpousBojcTBe M B ObITy. CpencrBa cBsi3u. Paguo u TeneBuueHue.
AJbTepHAaTUBHBIE MCTOYHMKHM O3Hepruu. Bunpl snekrpocranuuil. HeoOxoaumocTthb
HKOHOMHUU MPUPOTHBIX PECYPCOB U UCIOIb30BaHM, HOBBIX 3KOJOTHYHBIX U 0€30MacHBIX
TexHoJioruil. Hayka n 6e30nacHOCTb JIIOAEH.
Jlemoncmpayuu: 1. hboToMaTepuasl U CIANIbI IO TEME.
Jlabopamophwvie pabomul.: 1. I3ydueHue neMCTBU CPEICTB CBSI3U, PAJIUO U TEJICBUICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCU.
CamocTosTenbHO (POPMYJIMPYIOT MO3HABATEIBHYIO 3a/1auy. YMEIT (WU Pa3BUBAIOT)
CIIOCOOHOCTH C TTIOMOIIBIO BOIIPOCOB JI00BIBATH HEJIOCTAIONTYIO HH(POPMAIIHIO.

9 knacc
Kunemaruka
CriocoObl omnucaHus MexaHW4eckoro nprkeHus. Cuctema otcueta. [IpsmonuHeitHOe
nBrxkeHue. [IpsMonnHeliHOe paBHOMEPHOE ABUKEHUE MO IUIOCKOCTU. [lepeMenienue u
CKOPOCTb TIPpM  PABHOMEPHOM  MNPSMOJMHEWHOM  JABWXKEHUM MO  IUIOCKOCTH.
OTHOCUTENBHOCTh JABWXKEHUA. (ClokeHue aBWKeHU. [IpuHIMO HE3aBUCUMOCTH
newkeHu. KpuBonuHeiliHoe nBmkeHue. J[BrkeHHe Tea, OPOIICHHOTO MO yrioM K
TOpU30HTY. PaBHOMEPHOE NBHXKEHUE IO OKPYKHOCTU. YTJIOBasi CKOpocTh. Ilepuon u
yactoTa BpauieHus. CKopocThb
Y YCKOPEHUE TP PABHOMEPHOM JIBUKEHHUH 10 OKPYKHOCTH.
Jlabopamopuvie pabomet (¢ MCNoJib30BaHUEM 000opyaoBaHus «Touka pocTay):
N3yuenune nBukeHns: CBOOOHO MAAIOIIETO Tea.
N3ydeHne IBUKEHHS IO OKPYKHOCTH.



IIpumepHvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
OnpeneneHne CKOPOCTH PABHOMEPHOTO JABMKEHHUSI MPHU HCIOJIb30BAHWU TpPEHAXepa
«OeroBast IOPOKKay.
Hcropuueckass pPEKOHCTPYKIMS ONBITOB ['amuies MO ONpeNeseHUuI0 YCKOPEHUS
CBOOOTHOTO MaICHUs TEII.
[TpuHIUIIBEI paOOTHI TPUOOPOB JJIsI UBMEPEHUSI CKOPOCTEH U YCKOPEHHUIA.
[IpumeneHnue cBOOOTHOTO NAJACHUS 1JIs1 U3MEPEHUSI PEAKIINK YeIOBEKa.
Pacuer TpaekTopun IBHKEHUS NEPCOHAXKEN paccka3oB P.Pacmn.
Xapakxmepucmuka OCHOBHbIX 8UO08 OesameNbHOCmU. YTeHUE U OOCYKJICHHE TEKCTa
CTaTeil MHTEPHET-CANTOB, OOCYKJEHHE [OKJIAJ0B W MNpPE3EHTAMi, COCTaBJICHUE U
pelieHue 3a7a4, o0CyKAeHHe croco0oB pemienus (moaroroska k OI'D no gusuke).
JInnamuka
Nuepunanbabie cucteMbl orcuera. Cuna. 3akoHel Herotona. [IBrkeHume tena mon
JNEUCTBUEM HECKOJbKUX CHJI. JIBHJKEHHME CHCTeMbl CBA3aHHBIX Ted. JluHamuka
PaBHOMEPHOTO JABMKEHUS MAaTepUAJIbHON TOYKHM MO OKpykHOCTU. Kiaccel cuil. 3akoH
BCEMHPHOTO TATOTEHHUA. [[BrkeHue tianeT. IcKycCTBEHHbIE CITyTHUKHU.
Conneunas cucrema. Mcropus pazButus npexncrasiieHuid o BceeneHHoil. CtpoeHue u
3BOJIIOLMS BeeneHHou.
Jlabopamopnwvie pabomei (¢ HCNOIb30BaHuEM 000opynoBaHusi «Touka pocra»):
M3mepeHre Maccbl Tela € HUCHOJIB30BAHUEM BEKTOPHOIO PAa3JOKEHUS CHUJIBL.
N3yuyeHne KWHEMAaTUKM W JUHAMUKA PAaBHOYCKOPEHHOrO [IBUKEHUA (Ha mIpuMepe
MaiuHbel ATBy/1a). VI3yueHue TpeHus: CKOIbKEHHUS.
IIpumepHvie memubl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:
Hcropuyeckas peKOHCTpPYKUHs oONbITOB KyinoHa M AMOHTOHa 1O OINPEAEIEHUIO
BEJIMYMHBI CUJIbI TPEHUSI CKOJIbXKeHUs. [IepBble HICKYCCTBEHHBIE CIYTHUKH 3E€MJIH.
Kak oTnnyaroTcss MeXaHW4YecKHre Mpolecchl Ha 3emile OT MEXaHUYECKUX IMPOLIECCOB B
kocMmoce? Tena Conneunoi cuctembl. OTKPBITHS HA KOHYUKE TIEpa.
Xapakmepucmuka OCHOBHLIX 6U008 OesmelbHOCmU. YTEHHEe M OOCYKIEHUE TEeKCTa
cTaTeli WHTEpPHET-CalTOB, OOCYXICHHE MOKIAJAOB W IPE3CHTAIUH, COCTABJICHUE H
pernieHue 3aaa4, o0cyxaeHne cnocobos pemieHus (moaroroska k OI'D mo ¢pusuke).
NMmnyJbce. 3aK0H cOXpaHEHUS MMITYJIbCA
Nmnynec. M3MmeHeHue wuMiysnbca wmaTepuaibHOd Touku. Cuctema Tenl. 3akoH
COXpPaHEHUS UMITYJIbCA.
IIpumepnvie membl NPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM.:
PeaxtuBHoe nBuxeHue B npupone. Paccnenosanme JITII ¢ momompro 3akoHa
COXpaHEHUsI UMITYJIbCA.
Xapakxmepucmuka OCHOBHbIX 8UO08 OesmeNbHOCMmU. YTEeHUE U OOCYKIECHHE TEKCTa
cTaTeil MHTEpPHET-CAMTOB, OOCYXXJIEHHE JOKIAJ0B W TNpE3eHTAlui, COCTaBJICHUE U
peleHue 3aaa4, oocyxaeHue crnocooos pemrenus (moarotopka k OI'D o gusuke).
Craruka
PaBHOBecue Tema. MOMEHT cuiibl. Y CJIOBUSI paBHOBeCHsT TBEpAoro Tena. [IpocTeie
MEXaHU3MBI.
Jlabopamopuvie pabomoi (¢ NCNOJIb30BaHUEM 000pyaoBaHus « Touka pocTay):
Omnpenenenre EHTPOB MACC Pa3IUYHBIX Tell (TpU criocoda).



IIpumepHvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
[IpuMeHeHne MpOCThIX MEXAHU3MOB B CTPOUTENBLCTBE: OT 3€MJIIHKH 10 HeOockpeoa.
HccenenoBanre KOHCTPYKIMM BEJIOCUIIEAA.
Xapaxmepucmuka OCHOBHLIX 6UO08 OesAmeNbHOCMU. YTEHUE U OOCYKIEHHE TEKCTa
cTaTeil WMHTEpPHET-CAMTOB, OOCYXXJIEHHE JOKIAJ0B MU TNpE3eHTAIui, COCTaBJICHUE U
penieHue 3aaa4, 00cyxaeHue cnocooos pemieHus (moaroroBka k OI'D no ¢pusuke).
Mexanuveckue KoJge0aHUs U BOJHBI
Mexanudeckue koiebanus. [IpeobpasoBanue 3HEpruu Mpu MEXaHUYECKUX KOJICOAHUSIX.
MateMatuyeckuii U py>KUHHBIA MassTHUKH. CBOOOAHBIE, 3aTyXaIOIINE U BEIHYKJICHHBIC
kosebanus. Pezonanc. Mexanuueckue BoJHBI. [[1Ha U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopuvie pabomei (¢ HCNOJIb30BaHNEM 000pyaoBanus «Touka pocray):
N3yuyenue xoneOaHuil HUTIHOTO MasTHUKA.
IIpumepHvie memubl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:
CtpyHHBIE MY3bIKaJIbHBIE UHCTPYMEHTHI. KosebaTenbHbie CUCTEMBI B MPUPOJE U
TEXHUKE.
Xapakxmepucmuka OCHOBHbIX 8UO08 OesameNbHOCmuU. YTEeHUE U OOCYKJICHHE TEeKCTa
cTaTeil WHTEpPHET-CAMTOB, OOCYKJIEHHUE JOKIAIO0B U TMPE3CHTAIMi, COCTaBJICHUE U
pernieHue 3aaa4, 00cyxaeHue cnocooos pemieHus (moaroroBka k OI'D no ¢pusuke).
DJIEKTPOMATHUTHBIE KOJIe0AHUS 1 BOJHBI
[lepemennsbiii anexTpuueckuit Tok. KonebaTenpHbli KOHTYp. BbIHYXIeHHBIE W
cB0OOIHBIE DM KoseOanust. DM BOJIHBI U UX CBOMCTBA.
IIpumepHvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:
[IpyHIMOBI pangvoOCBSA3UM W TeneBuAcHUA. Bimsaaue OM H3IydyeHMM Ha KUBBIE
OpraHu3Mbl. MI3roToBneHne yCTaHOBKH JJI IEMOHCTPALMH OIBITOB 110 OMU.
OnekrpomarauTHoe usiydueHue CBY-nmeun. Hcropuyeckas pEeKOHCTPYKLMS OIIBITOB
Awmrepa.
Xapakmepucmuka OCHOBHLIX 6U008 OesamelbHOCmU. YTEHHEe M OOCYKIEHHE TEeKCTa
cTaTeli MHTEpPHET-CalTOB, OOCYXICHHE MOKIAAOB W IIPE3CHTAIMH, COCTABJICHUE H
pernieHue 3aaa4, o0cyxaeHne crnocoboB pemeHus (moaroroska k OI'D mo dusuke).
Onruka
Nctounuku cBeta. JleiicTBus cBeTa. 3aKOH MPSMOJHUHEHHOTO pacpoOCTPaHEHUS CBETA.
3akoH oTpakeHus cBeTa. [locTtpoeHune n300pakeHni B MIIOCKOM 3epKajle.
3aKOH MPEJIOMJICHHS CBETA Ha IIOCKOW IPaHUIE ABYX OJHOPOAHBIX MPO3PAUYHBIX CPE/I.
[Ipenomiienne csera B npusme. Jlucnepcusi cBera. fIBiIeHHE ITOTHOTO BHYTPEHHETO
orpaxenust. JIunzel. Tonkue a3kl [locTpoeHnne n300pakeHni, CO31aBaEMbIX TOHKUMU
muH3aMu. [ a3 u 3penne. Ontuyeckue npuoopsI.
Jlabopamopuvie pabomoi (¢ NCHoJIb30BaHUEM 000pyaoBaHus «Touka pocTay):
DKcrepuMeHTalbHAas MTPOBEPKA 3aKOHA OTPAKEHUS CBETA.
N3mepenue rokasaresns IperoMIICHUS BOJBI.
N3mepenne PoKyCHOTO pacCTOSHUS COOUPAIOIICH JIMH3HI.
Ipumepnvie memol npOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
Hctopus uccnenoBanus CBETOBBIX SIBJICHHM.
Hctopuueckast peKOHCTPYKLMS Tesieckorna [anues.
H3rorosnenue kanenaockormna.



Xapakmepucmuxka OCHOBHbIX 6UO08 OesmeNbHOCmU. YTCeHUE U OOCYKICHHE TEKCTa
cTaTeil WHTEpPHET-CAMTOB, OOCYXXJIEHHE JOKIAJ0B M TNpE3eHTAIui, COCTaBJICHUE U
penieHue 3aaa4, 00cyxaeHue cnocooos pemieHus (moaroroBka k OI'D no dusuke).
du3ukKa aToMa U AaTOMHOT0 S1/IpPa

Crpoenue atoma. [lornomenue u ucnyckanue cpera aroMamu. ONTUYECKUE CIEKTPBHI.
Onwitel  Peszepdopma. I[lmanerapunas wmomens aroma. CTpoeHHE aTOMHOTO —sapa.
3apsA0BOE€ U MACCOBOE YMCHIA. SIepHBIE CUJIBI. DHEPTUs CBSI3U ATOMHBIX s/I€p. 3aKOH
paguoakTUBHOTrO pacnana. Anbda- u Oera-pacnansl. [IpaBuna cmemienus. SnepHbie
peakuuu. Jlenenue u cuntes anep. AnepHas snepreruka. Mcrounnku sueprun ColHIA U
3Be3]l. Peructpanus siiepHbIX W3JIy4eHHH. BiusHue paavoakTUBHBIX U3IyYEHUH Ha
YKUBbIE OpraHu3Mbl. J{o3uMeTpusi. DKoJornyeckue mpoOaeMBbl SI€PHON SJHEPTETUKHU.
lIpumepHvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

Hcropus nuzyueHus atoma.

N3mepenue KI1J] conneunoi 6aTapen.

HeBuauMmele n3Ty4eHus: B CIIEKTPE HATPETHIX TE.

Xapakxmepucmuka OCHOBHbIX 8UO08 OesameNbHOCmU. YTeHUE U OOCYKJICHHE TEKCTa
cTaTeil WHTEpPHET-CAMTOB, OOCYXXJIEHHE JOKIJIAJ0B M TNpPE3EHTAIui, COCTaBJICHUE U
pelieHue 3aaad, 00CcyxJieHre crnoco0oB penieHus (nmoarororka k OI'D no usuke).
@opMblI OpraHu3annu 00pa3oBaTeJLHOIO Mpouecca:

- TpynIoBasd;

- UHAUBUTyaIbHAas,

- ppoHTaNBHAS.

Benyuiue TexHoJiornu:

Hcnonb3yroTess 2JIEMEHTHI  CIAEAYIOUIMX TEXHOJOTHUM: TMPOEKTHas, MpoOJIEMHOTO
oOydeHnusi,  MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHAS,  KPUTHYECKOTO  MBIILUICHUS,
pOOJIEMHOTO TUAaiora, UTPOBas.

OcHOBHBIE MeTO/IbI Pa00OTHI HA YPOKE:

Beaymuvmu  mMerogamMu  OOydeHHS  SIBJISIIOTCS:  YaCTUYHO-TIOMCKOBOWM,  METO[
MaTeMaTHYECKOr0 MOJICIUPOBAHUSI, AKCUOMATHUYECKUNA METO/I.

DopMbI KOHTPOJIA:

Tak Kak 3TOT Kypc SBJISETCS TOMOJHUTEIBHBIM, TO OTMETKA B 0ajiaXx HE CTaBUTCS.
VYyanuiics yuyuTcsl OlleHUBaTh ce€0sl U APYTHX caM, YTO TMO3BOJIAET pa3BUBATh YMEHUS
caMoOaHalin3a U CIOCOOCTBYET Pa3BUTHIO CAMOCTOSTEIbHOCTU, KaK CBOMCTBY JIMUHOCTH
ydaimierocs. BbIsiBIIeHHE TPOMEKYTOUHBIX M KOHEYHBIX PE3yJbTAaTOB Yy4alllUXCS
MPOUCXOIUT Yepe3 MPAKTUUECKYIO JIESITEIHbHOCTD; 3a4€THBIC PA0OTHI:

* TeMaTHUyeckas Moj0OpKa 3ajay Pa3juyHOTO YPOBHS CJIOKHOCTH C MPEICTaBICHUEM
pa3HBIX METOJOB PEIICHUS B BHJIE TEKCTOBOIO JOKYMEHTA, NMpe3eHTAluH, (-
aHUMAIMH, BUAEOPOJINKA 1id WeD - crpanunub (caiita)

* BBICTaBKa MPOEKTOB, MPE3CHTAIIHII;

* JICMOHCTpAIlUsl SKCIEPUMEHTA, KAYECTBEHHOM 3aJ]a4 C KQU€CTBEHHBIM (YCTHBIM WJIU B
BUJIC TIPWIOXKEHMS, B TOM 4YHCJE, IIPE3CHTaIlMel) OMMUCAaHUEM Mpollecca Ha 3aHSATHUH,
dbecTrBase YKCIEPUMEHTOB; (PU3NUECKUE OJTMMITHAAIBI.



KanennapHo-temaTudeckoe niaHUpoBaHue 7 KJace

HazBanue Tema ypoka Koa | OcHoBHBIE Buabl | Ucnosab3oBa
pazznena u4yec | 1esiTeJIbHOCTH HA YPOKe HHe
TBO o0opynoBaH
4yaco Us I[eHTpa
B €CTeCTBEHHO
HAYYHOH W
TeXHOJIOTHY
€CKOH
HaNpaBJIeHH
ocreH
«Touxka
pocTa»
BBognoe 3amstme. llemu m| 1 IIpuBoauTh mpumepsl  00bekTOB | KOoMMIBIOTEPH
3agaun  Kypca.  TexHuKa usydeHnss  ¢usukn  (pusuyeckue | oe
Beenenne | 6e30mMacHOCTH. sABNIEHNs,  usmdecKoe  TeNo, | oGopynoBaHH
(14) BCIICCTBO,  (UBUYECKOE  MONE). | o
Poub Cucrema enunul, noustue o | 1 Habmonars — u anamsuposats Kowmnbrotepn
(usnueckue SIBIICHUS
IKCMEPHUM | IPSIMBIX u KOCBEHHBIX (MKCHpOBAT M3MeHCHMS CBOHCTE | O
€HTa B | U3MEPEHUsX OGBEKTOB, ~CpABHWBATH WX W o0opynoBaHu
KH3HU 0600uars).  IlosHakomutbest ¢ | ©
yesjoBeKa | OU3NUECKHU SKCIIEPUMEHT. 1 SKCIIEPHMEHTAIEHBIM metomom |  OOo0pynoB
(3u) Buner ($bu3HIeCcKoro HCCIIEIOBAHUS OpUPOJBI |  AHUE UL
JKCIIEPUMEHTA. (BOCTIPOM3BOIUTS, (ukcupoBath | IEMOHCTpP
HOFpeI_HHOCTB U3MEPEHUS. N3MCHCHUS CBOIICTB OG’LGKT&, aunﬁ
Busl a”anu3uposatb. CO60pka mprOOPOB
[OrPEIIHOCTEll  M3MEepeHHsL. U KOHCTpykumil. HMcnonb3zoBaHue
Pacuér U3MEPUTETHHBIX npruOOpOoB.
HOTPEITHOCTH H3MEPEHHS. BrimonmHeHne  mabopaToOpHBIX U
NpaKkTHIECKuX padot. JlnarHoctuka
Jlaboparopras pabora 1 U YCTpPaHEHHE HEUCIPABHOCTEH Obopynos
«M3mepenne o0bema npubopos. BricTpanBanue runores | AHHC A
TBECPAOIo Ha OCHOBaHUU yMeromuxcs | JA00paTOPHEI
tenay». [IpaBuna odhopmueHus JTAHHBIX. X pabor u
nabopaTopHON pabOTHI. VIEHIIECKIX
OTBITOB
Mexanuk | PaBHOMepHOE nll AHann3  Tabnuu, TpaduKoB, Ob6opynos
a (8u) HEpPaBHOMEPHOE cxem. Ilouck  oOBsiCHEHUSA aHue s
JIBUKEHHUSI. HA0II0/1aeMBIM COOBITHSIM. | JTAOOPATOPHBI
I'padmaeckoe ipencrasienne | 1 Onpenenenue CBOWCTB X pabor W
JIBU)KEHHSI. npuOOpoB MO yepTexam H yVIEHMIECKIX
Pemmenue rpapuueckux | 1 Momemsm. AWamaz | (ma
3azad, BO3HHUKAOIINX MPOOIEMHBIX
pacder IyTM M CpeaHen cutyanuii. Uzo6paxars cucremy Oaze
CKOpOCTH KOOpAMHAT, BbBIOMpaTh Tejo | KOMIUICKTOB
HEPaBHOMEPHOTO JIBHKEHHUSL. oTcuéta W cBssbBaTh ero ¢ | st OI'D)
Iloustue HHEepIUU ul 1 CICTEMOMN KOOpAWHAT.
MHEPTHOCTH. Mcnonp30BaTh CUCTEMY
L[eHTpo6e>1<Ha${ cuia.. KOOpAUHAT IRJE | H3y4CHUA




Cuna  ympyroctu,  cuia [IPSIMOJIMHENHOTO JIBUKECHHUS O6opynoB
TPEHMUSI rena. COopka mnpuOOpoB U aHue ISl
JlaboparopHas paborta KOHCTpYKUUH. Vcnonb3oBaHue | 1abopaTOpPHBI
«MccnenoBanue 3aBUCUMOCTH M3MEPUTEIIbHBIX npubopoB. | x paGor u
CHJIBI _ ympyroctu, BeinonHeHne 1a00paTOpHBIX U VUEHIYECKHX
BO3HUKAIOIIEH B MPAKTUYECKUX pabor.
OTBITOB  (HA
pYXHUHE, oT CTETIEHU J/lnarnoctuka U  ycTpaHEHHE 5
nedopMaruu HEeUCTIpaBHOCTEN puOOpOB. ase
PYKAHBIY. BeictpanBanue — rumore3 Ha | KOMILICKTOB
JIabopatopHas pabora OCHOBaHHH uMeromuxcs | it OI'D)
«Omnpenenenue nmaHHbIX. KoHCTpyupoBaHue u
ko3 PunmenTa MoJienMpoBaHue. BrinoaHeHne
TpeHUsI Ha TpPUOOMETpEN. BaJaHUI o
JlaGopaTopHas pabora [YCOBEPILICHCTBOBAHUIO O6opynos
«HcciaenoBanue 3aBUCUMOCTH HpH60p0B- Pa3pa60TKa HOBBIX aHue 11
CHJIBI TPCHHUS OT CHUJIBI IBAPUAHTOB OIIBLITOB. Pa3pa60TKa JIa60paT0pH
HOPMAJIBHOT'O JaBJICHUS. 144 IIPOBEPKa MCTOAUKH BbIX pa60T u
OKCIIEPMMEHTAIbHOM  PabOThL. | ydeHMYECKUX
IPaGoTra B MaJIbIX  I'pyHIiax. OIIBITOB
IAHAJTM3UPYIOT, BLIOMPAIOT U
00OCHOBBIBAIOT CBOE pEIICHHE,
ENCTBHUS. IIpencrasienue
pEe3yIbTaTOB MapHOH,
CPYTIIOBOM NeSTETHHOCTH.
Yyactue B anore B
COOTBETCTBUU C  IpaBUJIaMHU
€4EBOr0 MOBEJICHUSI.
I'uapocra | [InotHOCTE. 3amaua  wmapd AHanu3 Ta0nuil, TpapuKOB, CXEM. O6GopynoBaHu
THKA I'epona [Touck 0ObsCHEHUs HAOIOAAEMbBIM | € ISt
(124) Pemienue 3aa4 moBbIIIIEHHOU coObITusimM. OrpeiesieHre CBOWCTB | JIEMOHCTPAIMI
CJIO)KHOCTH Ha pacyer nprOOPOB IO YepTeKaM 1
INIOTHOCTH MOJEIAM. AHaIU3 BOZHUKAIOIINX
BCIICCTEA. npobiieMHbIx cutyarmit. Coopka
Penrenue 3a1a4 moBbIIEHHON NPUGOPOB U KOHCTPYKIHA. OGopynosanu
CIIOKHOCTH Hcnonb30BaHUEe H3MEPHUTENBHBIX © e
JlaBneHue XKUIKOCTU M rasa. NpHGOPOB. BhImoHeH e JIEMOHCTpAIIHiA
3axon 1a0OpaTOPHBIX U MPAKTHIECKUX
ITackans
pabor. JlnarHocTuka u ycTpaHeHHe
Coo0bmaronirecs: CoCybl. .
HEUCTIPABHOCTEH PHUOOPOB.
JlaGopaTtopHast pabora O6opynos
BeicTpauBaHue runores Ha
«M3rotoBnexHue MOJeNn aHue JUIs
OCHOBAaHHHU UMEIOIIMXCS TaHHBIX.
dboHTaHA» TabopaToOpHBIX
KoHnctpynpoBanue u
JlaGopaTtopHas pabora pabor u
MozenupoBanue. PaboTta B MastbIx
«M3rotoBnenue MOJENH A VICHUYIECKUX
TrpyIimnax. AHaAJINU3U T
dboHTaHA» pyma A3HpyIoT, OombITOB  (Ha

3akoH [Tackans. /laBnenue B
JKUJKOCTSX U razax.
FHﬂpaBHquCKHehﬂHHHHBL
Coob1maronyecs: Cocysl.

Brrrankusaroras cria. 3aK0oH
Apxumena.

BBIOMPAIOT U 00OCHOBBIBAIOT CBOE
pelieHue, JeHCTBUSL.
[IpencraBienue pe3ynbTaToB
MapHOMH, TPyNIOBON AEATENBHOCTH.
IToaroroska cooOIIEeHUNA 1
JIOKJIIOB. YYacTHe B TUAJIOre B

0aze
KOMILIEKTOB
st OI'D

O6opynos

aHuc Jii




COOTBETCTBHH C NPABHIAMH JEMOHCTP
pEeYeBOro OBEICHUS. anui
JlaboparopHas paborta O6opynos
«BbrsicHeHue YCIJIOBHS aHue i
TTaBaHUs naboparopH
TE». BIX paboT u
YYCHUYECKUX
OIBITOB
biok 3amau  HaA  3aKoH O6opynos
ITackans, aHue I
3aKOH ApXHUMeEJa. JEMOHCTP
bmox 3amay  Ha  3akoH anui
ITackans,
3aKOH ApXuMena.
Cratuka | biok. Peruar. Amnanu3 Ta0nui, rpaguKoB, CXEM. ObopynoBanu
(104) ITouck 0OBsicHeHUs HAOIIOIAEMBIM | € IS
PaBHOBECHME TBEpABIX TEIL. coObITHsIM. OTipesieNieHne CBOMCTB | IEMOHCTpaui
MowmeHT cuiibl. I IpaBuiio npuOOPOB MO YEPTEKAM U
MOMEHTOR. MOJIEIISIM. AHAJIN3 BO3HUKAOIIINX
LlenTp TSKECTH. TPOGIEMHEIX CHTYALIHH. O6opynoBaHH
HccnenoBanue  pa3imyHbIX Habmogars peficTbue npocThIX e 1St
MexaHu3MoB. I1o3HaKOMUTECA C .
MEXaHUYECKUX CUCTEM N JIEMOHCTpALHUit
(u3nIecKoil MOJENbI0 «abCOMOTHO
Kombunnposannbie 3ania1m, TBEpOE TEJIo». PeriaTh 3aqa4un Ha
UCHOJIb3Ys ycl1oBHA NpUMEHEHHE YCIIOBUSA(IIPABUIIA)
paBHOBECHA. paBHOBecHs pbryara. [[puMeHsTh
KomOunupoBaHHbIe 3a1a4H, yCIIOBUE
UCIIOJIB3Ys yCIOBUA (mIpaBuUII0) paBHOBECHS pblyara JJis
paBHOBECHS 00BbsACHEHHS AEHCTBUS PA3IMIHBIX
Jla6oparopHas pa6oTta UHCTPYMEHTOB, UCIIOJIb3YEMBIX B O6opyoB
«M3roroBnenue paboraronieit TeXHuKe U B ObITy. COopra aHue Juis
CHUCTEMBI OJIOKOBY. npHGopoB u . 1ab0paTOPHBI
KOHCTpYyKLuil. Mcnons3oBaHue
Odopmienue X pabor u
U3MEPUTENHHBIX TPUOOPOB.
padoTHL. BeinonHeH#e 1a00paTopHbIX U YHCHIICCKIX
Pa6ora HaJ MIPOEKTOM MPaKTHYECKNX paGoT. OMBITOB  (HA
«bmokmny. JluarHoctrka U yCTpaHEHUE base
Jlaboparopras pabora HeucrpaBHOCTeN IpUOOPOB. KOMIIJICKTOB
«M3rotoBnenue paboTaromiei BeicTpanBanue rumnore3 Ha g OI'D
CHUCTEMBI OJIOKOB)). OCHOBaHHH UMCIOIINXCA JaHHBIX.
JlaGopaTtopHast pabota Koucrpyuposanue O6opynos
«M3roroBnenue padoraroniei H MOZe/MpOBaHHe. BImoHenye aHue I
CUCTEMBI OJIOKOBY. 3a/IaHHH 1O YCOBCPIICHCTBOBARMIO | a6 natopHbI
npubopoB. PazpaboTka HOBBIX
BapHaHTOB OIBITOB. X pabor m
Pa3paboTka u mpoBepka METOANKH YHCHIICCKUX
IKCIIEPHUMEHTAIBHOM pabOTHI. OTIBITOB
Odopmienue paboThl. PaGoTa B MaJIbIX IPyIIIaX. Kommnbsrorepn
Ananmusupymor, oe
3arura MpoeKToB. BBIOMPAIOT 1 0OOCHOBBIBAIOT CBOE | O0OPYIOBaHH
pellieHue, 1elCTBUsL. e

IIpencraBnenue pe3ynbTaToB
[IapHOM, FPyNIIOBOM




nesitenbHOCTH. [loaroroBka
cOOOLICHUH U TOKIAI0B.
OcCyIIecTBISAIOT CAMOOIICHKY,
B3aNMOOIICHKY JIeSITEIEHOCTH.
VYuyactue B 1uanore B COOTBETCTBHU
C IPaBWJIAMHU PEYEBOTO TTOBEICHUSL.

Ka.ueHz[apHO-TeMaaneCKoe INIAHUPOBAHUE 8 kJiacc

Ha3Banue Tema ypoka Koa | OcHoBHBIE Buabl | Ucnonb3oBan
pasaeJa H4yec | 1esiTeJJbHOCTH HA YPOKe ue
TBO 00opy10BaHN
4aco sl EeHTpa
B €CTeCTBEHHOH
ay4Hoi U
TeXHOJI0ru4ec
KOl
HANPAaBJEHHO
creil «Touka
pocTtay
BBoanoe 3amsrue. llemu wu | 1 CamocrostenbHo popMmynupyroT | ObopynoBa
TemioBsle | 331auu  Kypca.  TexHuka MIO3HABATEJIbHYIO 3aja4y. | HHUE TUIS
apMenns | O€30TNACHOCTH. YMeET ¢ MOMOILIBI0 BOINPOCOB | JIEMOHCTpAI
NOOBIBAThH HEJOCTAIOIIYIO | Wil
Pa3noobpazue TEIUIOBbIX | 1 UH(OPMALIHIO. Ob6opynosa
SIBJICHU. TennoBoe Hcnonp3oBanue U3MEPUTENbHBIX | HHE JUTSL
paciupeHue Tei. puOOpOB. Beinonnenue | nemoHcTpail
71a00paTOPHBIX M MPAKTUYECKUX | U
Jla6opaTopras pa6oTa 1 pa0ot. Jlnarnoctuka u Ob6opynoBa
«/I3MeHeHMs IITMHBI Tella IpU yCcTpaHEHHe  HEUCHpPaBHOCTEH | Hue as
HarpeBaHUU M OXJIAKICHUN. npuOOpoB. 1a00paTOPHBIX
BeicTpauBanue  rumore3  Ha | paGoT u
OCHOBAaHUH MMCIOIINXCS | YYECHUYCCKUX
naHHbIx. KoHcTpynpoBanue ONBITOB
Tennonepenaua Habmonenue | 1 U MoJenupoBanue. Bemonnenne | OGopymosa
TEIJIOTIPOBOJAHOCTH BOJbI U 3a/aHuH 1O |  Hue A
BO3]1yXa. YCOBCPIICHCTBOBAHUIO JEMOHCTpAaIl
npuOOpOB. ui
Pa3paboTka HOBBIX BapUAaHTOB
JlaboparopHas pabota 1 OTIBITOB. O6opymnoBa
«3MepeHne yenpHOi PazpaboTka u NPOBEPKA |  Hue yIs
TEIUIOEMKOCTHU Pa3JIMYHBIX METOJIUKU  SKCIEPUMEHTAIBHOM 1a060paTOPHBIX
BEILIECTBY. pa6OTBI. PaGora B  MambIxX pa60T u
[InaBnenue u orBepaeBanue. | 1 rpymax. AHaIU3UPYIOT, YUEHUYECKUX
JlaboparopHas pabota BBIOMPAIOT M OOOCHOBBIBAIOT | ombITOB  (Ha
«OTIUBKA CBOE€  pelIeHHuE, JEUCTBUS. | Gase
napaHOBOTO COJITATHKAY lpencrasnenue PE3YJIbTATOB | KOMILJIEKTOB
MMApHOU, IPYIIIOBOH | st OI'D
JlaGopatopHas paboTa 1 JESATENBHOCTA.  YdacTHe B | (OGopymosa
«Habmonenne 3a JMAIOre B COOTBETCTBUM C | pgpe s

IJIaBJICHUEM

ImpaBHJIaMH PEYCBOTO




h10:91 E: 0 MOBEJICHUS. 1abopaTOPHBIX
pabort U
YYEHUYECKUX
OIBITOB
Pemienne OJIMMITHATHBIX ObopymnoBanue
3aja4 TSt
Ha YpaBHEHHME TEIJIOBOTO JIEMOHCTpAINi
Oaranca
Pemienue OJIMMITHATHBIX ObopymnoBanue
3aja4 TSt
Ha pacuér TEILIOBBIX JIEMOHCTpALUiI
MIPOIECCOB
Jlaboparopus
Kpuctauiorpadguu.
Hcnapenue u KoHAECHCAIUS. ObopymnoBanue
TSt
JIEMOHCTpALUi
CocraB aTmMocdepsl, Ob6opynoBanue
HaOJI0ZICHUE TTepexo/ia ISt
HEHACBIILIEHHBIX MMapOB B JIeMOHCTpAITHiA
HACBIIIICHHBIC.
Bnaxnocts  BO3myxa — Ha ObopymnoBanue
pa3HBIX KOHTHHEHTaX hini
JIEMOHCTpAIUI
Onektpuu | Mukpomup. Monenu atoma, 'YrpaBisitoT cBOEH O6opynoBa
eCKHe CYLLIECTBOBABIIIME 10 Ha4ana MO3HABATEIIBHON W y4eOHOU HUE JUTSE
SBJICHMS XIX IMesATeTbHOCTHIO ITOCPEICTBOM ﬂeiMOHCTpau
MOCTAaHOBKH esne, ui
Hcropus OTKPBITHS u MJIaHUPOBAHMUS, KOHTpOJIs1, | KoMmbroTepHO
JIEUCTBUSA KOPPEKIMU CBOMX JIEUCTBUN U e
rajqbBaHUYECKOIO JIEMEHTA OIIEHKH YCIIEIIHOCTH YCBOEHUSI. 06opyIoBaHTe
Ucrtopus CO3IaHMs CpaBHHMBAIOT croco0 u
3NIeKTPOOpHOU [pe3ynbTaT CBOUX ACUCTBUH C
MaITuHbI oOpa3zom — JUCTOM
OTMBITHI Boubra. COTIPOBOXKIECHHUS. Komnerorepro
DNEeKTPUYECKHA OOHapyXUBalOT  OTKJIOHCHHS. | e
TOK B DJICKTPOJIUTAX. O0ayMBIBAIOT IPUYHHBI o0opyIoBaHuE
Pemenne OJIMMIIMATHBIX OTKJIOHEHHH. OCyIIECTBIAIOT ObopynoBanue
3a71a4 Ha CAMOKOHTPOJIb u I
3aKOHBKI ITIOCTOSIHHOI'O TOKA B3AMMOKOHTPOJIb. ﬂeMOHCTpauHﬁ
Ha6to1eHie 3aBUCHMOCTH Hcmonb3oBanune OGopynoBaHue
COIIPOTHUBIICHHS IIPOBOJHHUKA M3MCPUTEIIBHBIX TUTSE
oT mprOOpOB. Brinonnenue N
JIEMOHCTpAIIi
TeMIIepaTYpHl. mabopaToOpHbIX U
JlaGopaTtopHas pabora PAKTHECCKHX pabor. O6opynosa
«Omnpenenenrne CTOMMOCTH fluarHocTaKa . YCTpaHCHHC HUE IS
M3pPaCX0/I0BAHHON HieucnipaBHoCTel MpHGOPOB. 1abopaTOPHBIX
TEKTPOIHEPTHI BeicTpauBaHue  rumnore3  Ha paGoT .
M0 MOITHOCTHU MOTPEOUTENS U OCHOBAHNH HMEIOTIHXCA YUEHUUECKUX

o
CYETUUKY»

imanHbIX. KoHCTpyHpoBaHue
1 MOJIECIIMPOBAaHUE.

OTBITOB (Ha
6aze




'YpaBistoT CBOCH | KOMILUIEKTOB
Mo3HaBaTeNbHONM W yueOHOU | ams OI'D
Pemienue OJIMMIHUATHBIX | 1 IEATENBHOCTBIO  MOCPEACTBOM Oo6opymoBa
3amad MMOCTAaHOBKH IeJIeH, HUE I
Ha TEIUIOBOE JICHCTBUE TOKA MJIAaHUPOBAHUS, KOHTPOJIS, JIEMOHCTpAII
KOPPEKLHUU CBOUX JIEHCTBUN U ui
DNeKTpOMAarHuTHbBIC SBICHUS. | 1 OLICHKH YCTICIIHOCTH YCBOCHUSI. ObopymnoBanue
DIEKTPOM3MEPUTENLHBIE CpaBHUBAIOT croco6 v | s
IpHOOPEL. pE3yJbTaT CBOMX JIEUCTBUN C JEMOHCTpAaLINI
MaruutHas agoMainus. | 1 00pazom - JUCTOM | OGopymOBaHHE
MaraurtHbie COIIPOBOXKACHMUA. ISt
Oypu OOHapyXKUBAIOT  OTKJIOHCHHMS. JeMOHCTpAIH
Pa3sHOBHIHOCTH 1 OO0IyMBIBAIOT IPUIHHBI
3IEKTPOIBUIaTElIEH. OTKJIOHEHH . OCYIIECTBISAIOT
CaMOKOHTPOJIb u
B3aUMOKOHTPOJIb.
CgeroBble | McTounukwu cBera: Temiosble, | 1 'YrpaBistoT CBOEM Ob6opynosa
SBJICHUS | JIOMHUHCCLICHTHBIC MO3HABATENIBHON U yueOHOMU HHUE JUISt
DKCIEpUMEHT HAOIIOCHHE. 1 e TeTbHOCTHIO TOCPEICTBOM JIEMOHCTpAII
MHOTroKpaTHOe N300paKeHHE [MOCTaHOBKHU 1(SU(S)78 ui
npeAMeTa B HECKOJBKHX MJIaHUPOBAHMUS, KOHTPOJI,
IJIOCKHX KOPPEKIIMU CBOUX JICUCTBUI U
3epKaax. OIICHKH YCTICIITHOCTH YCBOCHUSI.
M3roToBUTH NEPUCKON U C €ETO 1 Beigensaior  u (I)OPMYHI/IPYIOT 060pyILOBaHHe
TTOMOIITBIO MIPOBECTU [T03HABATEILHYIO nenb. | ms
HaOJTIOCHUS Buigenstor KOJINYECTBEHHBIE | JIEMOHCTpAIUi
[IpakTuueckoe 1 XApPaKTCPUCTUKHU 00BEKTOB, | OGOpyIOBAHKE
HCTIOJIb30BaHUE 3aJlaHHbIE CIIOBaMU. ISt
BOTHYTBIX 3€pKall [I[pMHUMAIOT — IO3HABATENIBLHYIO | JEMOHCTpPAIMi
3pUTEIbHBIE HILTIO3HH, 1 HCJIb W COXpaHAKT ¢€¢ IIpu O6opynosa
IIOPOXKJaeMbIe IBBITIOJTHCHUHN y‘~I€6HBIX HUE I
IPENOMIEHHEM merictBruii. OCO3HAIOT  CBOH JIEMOHCTpAIL
cBeta. Mupaxu. meiictBusa.  MIMeOT — HaBBIKH it
PazButue BOJIOKOHHOM | 1 KOHCTPYKTHBHOTO
OIITUKHU 06HICHI/I$[ B MaJIbIX I'pyHIiax.
Ucnonb3oBanue 3aKkoHOB | 1
CcBeTa B
TEXHHKE
HaykaB | ABTOMaruka B Hamewu »xu3Hu. | 1 CamocrosaTrensHo  opmymupyroT | KOMIbIOTEPHO
KU3HA PaI[I/IO U TCJIIEBHUICHHE 1 IMO3HABATCJIILHYIO 3aJayvy. Ywmeror e
AJbTepHATUBHBIC UCTOUHUKH | 1 (WM pasBUBAIOT) CHOCOBHOCTE € | oGopynoBaHHE
3HeerH. BI/IIILI IIOMOLIBKO BOIIPOCOB ,Z[O6BIB3TL
MEKTPOCTAHIIHIA HEJI0CTAIONIYI0 HH(POPMAIIHIO.
Hayxka ceronnsa. Hayka u 1

0€e30MacHOCTh JTIOJEH.

KaneﬂnapHO-TeMaanecxoe INIAHUPOBAHUE 9 kiace




Ha3Banue Tema ypoka Koa | OcHoBHBIE BuabI | Ucnonb30BaHu
pasnena u4yec | 1esiTeJIbHOCTH HA YPOKe e
TBO 000opya0BaHuUsA
4aco LHEeHTpa
B €CTeCTBEHHOHA
Y4YHOI H
TEXHOJOTH4eCK
oii
HANPABJIEHHOC
Te «Touka
pocray
BBonnoe 3amstue. llemm u |1 CamoctosrensHo hopmynupyrot | KomnbroTepHoe
BBenenue | 3agaun Kypca. TexHuka I03HaBaTCJIbHYIO 3amaqy. | 00opymoBaHue
(1) 0e30MacHOCTH. YMET ¢ MOMONIBIO BOIPOCOB
Kunemat | CriocoOsI onricaHust 1 J00BIBAThH Hegocraromyro | ObopymoBanue
uKa (7 9) | MEXaHUYECKOTO JBMKCHUS uH(pOpMaIHIO. TUTS
Hcnonb3oBanue U3MEPUTEIBHBIX | IEMOHCTpAIUN
[IpssmonuHelHOE 1 npuOOpOB. Beimonnenne | O6opynosanne
paBHOMEpHOE 1a00paTOPHBIX U s
JBWKEHHUE IO IUIOCKOCTHU? IPAKTHYCCKHUX pabor. JIEMOHCTpAITHiA
Cwmortpst JuarHoctuka W yCTpaHEHHE
U3 KaKoi TOYKH HAOII0/1aTh HEHUCTPaBHOCTEH MPUOOPOB.
OTHOCUTEIBLHOCTE ABMKEHHUS. | 1 BricrpauBanue — rumores  Ha | OGopymoBaHue
Ci10’keHH€e OBYOKEHUI. OCHOBaHUH UMCIOIIUXCA | 1151
JnaHHbIX. KoHCTpynpoBanue JIEMOHCTpAIIHHA
Jlabopamopusie pabomol. 1 1 MoJenipoBanue. Boimonnenue | O6opynosan
«3yuenne JOBUXKCHUA 3a7aHui o ue i
cBOOOHO YCOBEPIICHCTBOBaHUIO 1abopaTOPHBIX
MMaJaroIIero Tenay, pruOOpOB. pabot u
((I/I?;yT-ICHI/Ie Paspa60TKa HOBBIX BAPUAHTOB YUYEHUYECKUX
JBUXEHUSA TEna o OIIBITOB. OIIBITOB
OKPY’KHOCTH Pa3pabotka u MpOBEpPKa
Kaxk wu «kyma moserena |1 MCTOTMKH Ob6opynoBaHue
BHIITHEBAs JKCIIEPUMEHTAILHOM  palOTHI. TSt
KOCTOYKa? Pacuer Pabora B MambIXx rpymmax. JIEMOHCTpAIHiA
TPaeKTOpHH AHanu3upyoT, BBIOUpAIOT U
JBIDKEHHUS TeN U IIepCOHaxKeit 000CHOBBIBAIOT CBOE peIlICHUE,
pacckasos P.Pacos o nercrus. [Ipencrasnenue
MioHxay3eHe pe3yIbTaTOB MAPHOMU, TPYNIIOBOM
Hcropuueckast 1 JIEATENbHOCTH.  Y4acTHe B | OGopynoBaHue
PEKOHCTPYKIIHS JaNiore B COOTBETCTBHM  C | ;o
OIIBITOB I"anmunes 10 HpaBUIAMH PCICBOTO JIEMOHCTDAIIHA
OIIPECICHUIO HIOBCIICHHA.
yCKOpeHus g.
Ornpenenenre CKOpoCTH 1 ObopynoBanue
PaBHOMEPHOTO JIBIKEHUS ISt
Tipu JIEMOHCTpAIi
HCII0JIb30BaHUU TPEHAXepa
«OeroBast JOPOKKay.
Junamuk | Cwia Bonm, cuia yoexaenus | 1 O6opynoBan
a (8u) 1581051 ue JUISL




cuna - (dbuszuaeckas 'Y paBistoT cBOEH JIEMOHCTpanu
BEJIMYMHA? MO3HABATENIBHOM U y4eOHOM "
Jlabopamopnas paboma: I1EeATEIBbHOCTBIO ITIOCPENCTBOM O6opynoBan
«M3mepeHne Macchl Tena» [MOCTaHOBKU Lene, ue s
JIBmxenue Tena Mot MIaHUPOBAHMS, KOHTPOJIA, | JIaOOpaTOPHBIX
JIENCTBUEM KOPPEKIMU CBOMX JICUCTBUU U pabor u
HECKOJBKHUX CHJI OLICHKH YCIEIIHOCTH YCBOCHHSI. YYEHHUECKHUX
CpaBHHBAIOT crnoco0 U | OIBITOB
JIBYOKEeHHE CHCTEMBI PEe3yIbTaT CBOMX JECHCTBHU C O6GopyoBaH
CBSI3aHHBIX 00pa3IoM — JIUCTOM ue TSt
e COIPOBOXKIACHHUSI. JIEMOHCTpALI
OOHapYKUBAIOT i
Jlabopamopmnvie  pabomei: OTKJIOHCHHS. OO0 mymbIBatOT O6opynosan
«M3yuenue TpEHUS [IPUYUHBI OTKJIOHEHUH. ue s
CKOJIbYKCHU OcCy1ueCTBISIIOT n1abopaTOpHBIX
CaMOKOHTPOJIb U | pabor u
B3aMOKOHTPOJIb. YYCHHUYCCKUX
Mcnonb3oBanue OTIBITOB
JluHamuika ~ pPaBHOMEPHOTO M3MCPUTCIIBHBIX npubopoB. | OGopymoBaHue
JBI)KEHUS 110 OKPY>KHOCTH IBrinosiHenne J1a60paT0prIx u U1
MPAKTUIECKUX pabor. | nemoHcTpaumit
Hcropus pa3BUTHUSA JluarHocTika M YCTpaHEGHHE | OGopymoBaHHE
Ipe/ICTABIICHHIT HEUCIPAaBHOCTEH MPUOOPOB. IS
o Bcenennonn. ComHeuHas BeicTpanBanne  rumore3  Ha JIEMOHCTpAIUI
CHCTEMA. OCHOBaHUU HUMEIOIIUXCS
OTKpbITUSI HA KOHYUKE Tepa. maHHbIX. KoHCTpyHpoBaHue O6opynoBan
[IepBbie HCKYCCTBEHHBIE 1 MOICITHPOBAHKC. ue JUTS
CITYTHUKH JIEMOHCTpALN
3emutn. i
Kax BbI IXTYy Ha30BeTe... CamoctosrensHo popmynupyroT | KommbroTepHoe
PeaktuBHOE  ABMXKEHUE B MMO3HABATEJbHYIO 33]a4y. o0opyioBaHuE
IpUpoJIE. VYMmeroT (WM pa3BUBAIOT)
Paccnenosanme  JTII ¢ CIIOCOOHOCTH C TIOMOIIBIO KomMmrprorepHoe
MIOMOIIBIO BOIIPOCOB J0OBIBATh o0opynoBaHue
Hmnyasc | 3akoHa COXpaHEHUs HEJ0CTAIOLIYI0 HH(POPMAIIHIO.
3akon HMITyJIbCa PaGota B ManbIx rpymnmnax Haj
COXpaHeH ITOPUTMOM PELIEHUS 3a/1a4 110
usi yKa3aHHOH TeMe (Ha mpumepe
HMITYJIbC BUJIEOMATEPHAIOB U3
a (3u) WHTEpHETA).
Cratuka | Jlabopamopuas paboma: 'YrpaBisitoT cBOEi OGopynoBan
(24) «Ornpenenenne HeHTPOB Mace MO3HABATEIIbBHOW ©  y4eOHOM ue s
Pa3IUYHBIX Ten (Tpu MesATeTbHOCTHIO TOCPEICTBOM 1abopaTOPHBIX
croco6a)» [MOCTaHOBKH ueneu, | pabor u
MJIaHUPOBAHMUS, KOHTpPOJIS, | YUEHUUYECKUX
KOPPEKIIMY CBOMX JIEUCTBUU U OTIBITOB
[Ipumenenue MIPOCTBIX OLICHKH YCIIEIIIHOCTH YCBOCHHSI. Kommbroreproe
MEXaHU3MOB B Beimenstor u popmynupyroT 000pyoBaHue

CTPOUTCIBCTBE: OT 3CMIITHKH
0

MO3HABATCJIIbHYIO OcJb.

BBI)I@J'I?[IOT KOJIMYECTBCHHBIC




HeOockpeda

XapaKTEPUCTUKU 00BEKTOB,
BaslaHHbIE CII0BaMU.
[TpuHUMaOT 1O3HABATENIBHYIO

[eJb W COXPaHSAIT €€ IMpu
BBITIOJITHCHUH YICOHBIX
merictBuii. OcCO3HAIOT  CBOU
imerictBusa.  HMMeroT  HaBBIKU
KOHCTPYKTUBHOTO OOIIEHUS B
MaJIbIX TpyTIax.

Buapl MasTHHUKOB H  HX CamocrosTenbHO O6opynoBan
KoJie0aHui dhopMynupyroT ue TUTST
Uro nepeHocut BosiHa? MI03HABATEJIbHYIO 3a1auy. JIEMOHCTpAL
KonebarenpHble cuctemMbl B YMmeror (WM pa3BUBAIOT) 171
MPUPOJE U TEXHUKE CIOCOOHOCTH C MOMOIIBIO
BOIIPOCOB 0OBIBATH
Mexann4 HEJIOCTAIOIIYI0 HH(OpMALIHIO.
ecKue Pabora B ManbIx rpynnax Haj
KoJIe0aHu aIrOpUTMOM pEelIeHUs 3aa4 110
f " yKa3aHHOW TeMe (Ha mpumepe
BOJIHBI BUJIEOMATEPHUATIOB U3
(Gu) UHTEPHETA)
DyIeKTpPO | DKCrepuMeHTalbHas IPa3spaboTka HOBBIX BapHAHTOB Komnsrorepnoe
MarHuTH | IPOBEpKaA onbITOB. Pa3paboTka u mpoBepka | 00OpyHOBaHHE
ble CBOMCTB DM BOJIH. METOJANKHU SKCIIEPUMEHTAIIbHON
KkoJiebanm | Mccrnenopanue paboTel. PaboTa B MasbIx KommnbrorepHoe
Au AIIEKTPOMATrHUTHOTO rpymnmnax. AHaIU3UpYIOT, o0opynoBaHue
BOJIHBI | n3nydenus CBY-neun BbIOMPAIOT U 0OOCHOBBIBAIOT CBOE
(29) [peLICHE, NEeUCTBUS.
[IpencraBieHue
[PE3yIbTATOB MAPHOM, IPYIIIOBOU
EATENILHOCTH. Y YacThe B
ITuanore B COOTBETCTBUU C
MpaBUaMU PEUYEBOTO
MOBE/ICHHUS.
Onruka | M3rotoBieHue Moaenu 'YTpaBisitoT CBOEH Komneroreproe
(44) KaJlelI0CKoIIa. MO3HABaTEIbHON U o0opyioBaHNE
OKcrepuMeHTaIbHAs y4eOHOM JAesITeNbHOCThIO O6opynoBaH
MpOBEpPKa [OCPEACTBOM IIOCTAHOBKH LIENEH, | He JUTSL
3aKOHA OTPaXCHUS CBETA. MJIaHUPOBAHUS, KOHTPOJIS, JIEMOHCTpAalH
KOPPEKLMHU CBOUX EUCTBUU U 51
Jlabopamopnas paboma: OIICHKH YCTICTITHOCTH YCBOCHHSI. O6opynoBax
«3MepeHnune nmokaszaTenst CpaBHMBAIOT CIIOCOO M PE3yNbTaT | ue Ajis
MPEIOMIICHUSA BOJBDY CBOUX JIENCTBHUI C 0Opa3LoOM — 71a00paTOPHBIX
ITMCTOM COTIPOBOXKACHHSI. pabot u
OOHapyKUBaIOT YUEHUYECKHX
oTkiIoHeHUS. OO IyMBIBAIOT OIBITOB
Kak oTanmgarorcs mokasaTeirn IIPUYMHBI OTKIOHCHHH. O6opynoBan
IpeIoMIICHUS IIBETHOT' O OCyIIeCcTBIAIOT ue IS
CTEKJIa CaMOKOHTPOJIb U JEMOHCTpanu
B3aUMOKOHTpPOJIb. PabGoTa i

B MaJIbIX I'pYyIIIIax. Pemenue




OKCIICPUMCHTAJIbHBIX 3a1a4,
00CyXIeHUE pe3yabTaTOB,
MOCTPOCHHE TpadUIecKOit
3aBUCUMOCTH ITOKa3aTelst
MPEJIOMIICHUS CBETA OT €TO
HaCTOTHI.

dusuka

aToMa u
aTOMHOTI0
siapa (44)

[Toryonienue u ucyckanue
CBeTa

aTOMaMH.
CHEKTPBIL.

Onrnueckue

IPa3spaboTka HOBBIX BapHaHTOB

onbITOB. Pa3paboTka u mpoBepka

METOJIUKH SKCIIEPUMEHTAIILHOM
aboTkl. PaboTta B ManeIx

H3mepenune KIIJl cosmneuHoi
OaTapen

rpynnax. AHaJIU3UpYIOT,
BBHIOMPAIOT U 00OCHOBBIBAIOT CBOE

Brnusinne pagnoakTUBHBIX
W3JIy4eHUI Ha JKUBbIE
OpPraHU3MBbl

[pELIEHHE, ICVCTBHUS.
[IpencraBnenue
[PE3yIbTAaTOB MAPHOM, IPYIIIOBOU

CnocoObl 3alUThI OT
paI[HOElKTI/IBHI)IX I/I3HyIICHI/Iﬁ

EATEIILHOCTH. Y YacTue B
Tanore B COOTBETCTBUU C
[TPaBUJIaMU PEYEBOTO IMOBEACHUS.
Pemienune skcriepuMeHTaIbHBIX
Baznad. BelnosHeHue
MPaKTUYECKON pabOTHI B MaJIBIX
rpymmax, o0cyxaeHue

[pE3yJIbTAaTOB.

Komnberorepnoe
o0opynoBaHue

Komnberorepnoe
o0opyaoBaHuE
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