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MNOACHUTEJNIbHAA SAMMNCKA

Peannsaunsa nporpamMmMbl 06ecnevmBaeTcsd HOPMaTUBHbLIMU AOKYMEHTaMMU:

1 ®epepasibHbIin 3aKoH OT 29.12.2012 Ne 273-P3 (pes. ot 31.07.2020) «O6
obpaszoBaHun B Poccuidickoin ®epepaummn» (C u3M. U fgon., BCTyM. B CUNy C
01.09.2020).

2. TlacnopT HaumoHanbHOro npoekta «O6paszoBaHue» (YTB. MPe3nguyMoM
Coseta npu lMpe3ngeHTe PP no crparerMyecKoMy passBuUTUIO U HaLMOHa/IbHbIM
npoekTam, NPOToKo/ OT 24.12.2018 Ne 16)

3. TocypapctBeHHas nporpamma Poccuidickor  defepaumm  «Pa3sutue
obpasoBaHus» (yTB. lNMocTtaHoBneHWeM lMpasutensctea PP oT 26.12.2017 Ne 1642
(pea. ot 22.02.2021) «O6 yTBEPXKAEHUN rOCYAapCTBEHHOM NPOrpamMmmbl POCCUIACKOIA
depepaunn «Pa3nTre 06pa3oBaHUA».

4. TlpoheccnoHanbHbIA cTaHaapT «llefaror (negarornyeckas AesteslbHOCTb
B [OLIKO/IbHOM, Haya/JlbHOM O6LLUEM, OCHOBHOM OOLLEM, CPeAHeM O06LleM
obpasoBaHuK), (BocnuTatenb, yuutens)» (peg. ot 16.06.2019) (Mpukas
MuHUCTEPCTBa TPpyAa U coumanbHOM 3amTbl PO oT 18 okTabps 2013 1. Ne 544H, ¢
N3MEHEeHNAMW, BHECEHHBLIMY MpYKa3oM MuHUCTepCTBa TpyAa M cousawmTel PO ot
25.12.2014 Ne 1115H n ot 5.08.2016 r. Ne 422H).

5 MeToguyeckne pekomeHZauum Mo CO3faHuo U (PYHKUMOHUPOBAHWUIO B
06LLe0bpa3oBaTe/ibHbIX OpraHM3aumsax, PacrofioKEHHbIX B Ce/IbCKOM MECTHOCTU U
MaJ/lbIX ropojax, LeHTPoB 06pa3oBaHNA eCTECTBEHHO-HAYUYHOW M TEXHO/IOMMYECKOA
HanpaeneHHocTein («Touka pocTa») (YTBepXAeHb! pacnopskeHnem MuHUCTepCTBA
npocseLleHns Poccuitickor ®epepaumnm ot 22 mas 2022 r. Ne TB 977/02)

Peanm3sauus paboueii nporpamMMbl Kypca no (msmnke «KCnepuMeHTapuii no
(m3nKe» cNoCcoOCTBYET OOLLENHTENNEKTYaIbHOMY HanpaBNeHNIO Pa3BUTUO IMYHOCTM
obyuaroLmxcs 7-9 - X KnaccoB. Pusnyeckoe 06pasoBaHiie B CUCTEME OOLLIETO U CPeHEro
006pa3oBaHMA 3aHNMAET OfHO M3 BeayLLMX MeCT. ABNAACh hyHAAMEHTOM Hay4HOro
MMPOMOHMMaHWS, OHO CNOCO6GCTBYET (HOPMUPOBAHMIO 3HAHMI 06 OCHOBHbIX MeTOAAX
Hay4YHOr0 NO3HaHWS OKPYXKAOLLIEro MUpa, yHAaMeHTasIbHbIX HayUYHbIX TEOPUIA 1
3aKOHOMEPHOCTEN, hOPMUPYET Y YUaLLIMXCA YMEHMS UCCNe0BaTb U 0OBACHATL SABEHNS
NPUPO/bl U TEXHUKMN. KaK LUKO/MbHbIA NpeameT, (Gur3nka 06n1aaaeT orpoMHbIM

ryMaHWTapHbIM MOTEHLIMA/IOM, OHa aKTUBHO (POPMUPYET MHTENNIEKTYA/IbHBIE U
MMUPOBO33PEHYECKME KauecTBa IMYHOCTU. AuddepeHumanms npeanonaraeT Takyto
OpraHu3aLuio npoLecca 0byYeHns, KOTopas YUUTbIBAET UHANBUAYa/IbHbIE 0COBEHHOCTK
YYaLLMXcs, UX CNOCOBHOCTY W MHTEPECHI, MMUYHOCTHbIA OnbIT. dnthdhepeHumaLms
00Yyu4eHNs (hin3MKe NO3BOJISIET, C OAHOIN CTOPOHbI, 06ecneunTb 6a30BYH MOArOTOBKY, C
[IPYrOi — Y/I0BNETBOPUTL MOTPEBHOCTUN KAXKAOr0, KTO NPOSIBASET MHTEPEC U



CMOCOGHOCTM K NPeAMETY M BbIXOAMT 3a PaMKM U3YUYeHUS (PU3VKM B LLIKO/IbHOM
Kypce. Ha 3aHATUAX nnaHMpyeTcs peLleHre NPo6eMHbIX 3a4a4 MeXNpeaMeTHOro
COAEPXKaHWS, BbIMOMHEHNE 3KCNEPUMEHTa/IbHO-PaCHEeTHbIX 3a4aHui
MCCNeaoBaTeNbCKOro XapakTepa. Bce 3To N03BONSIET NOAHATL MHTEPEC YUaLMXCS K
N3YUYEHUIO (PU3MKWN. 3aHATMS NO3BONAKOT (DOPMMPOBATL Takne BaXKHbIE A5
COBPEMEHHOCTM KayecTBa Ye/IOBEKA, KaK CTPEM/IEHME K YCNexy, YMeHne paboTtaTb B
KoMaHfe, paboTaTb C 060pyaoBaHMEM (hM3MYECKOM NnabopaTopumn «Touka pocTay;
BOCMUTBIBAKOT YyBCTBO KONEKTUBMU3MA, APY>XXObl 1 TOBApULLECTBA, CMOCOOCTBYHOT
(hopMMPOBaHUNIO TaKMX YEPT XapaKTepa, Kak Boss, HACTONYMBOCTb, OTBETCTBEHHOCTb 3a
BbINO/IHEHWE 3aaHWIA.

Llenn Kypca
Llenbto  nporpamMmbl  Kypca N0 (M3nKe «OKCNEPUMEHTapUIA N0 (PU3NKE,
NS yyawmxca 7-9- X KnaccoB ABNATCA:

* pasBUTME Y YydalmMxcs Mo3HaBaTe/IbHbIX WHTEPECOB, WHTENIEKTYa/IbHbIX W
TBOPYECKMX  CMOCOOHOCTEN B  MpOLECCe pelleHns MpakTUYecKMx 3ajady U
CaMOCTOATENIbHOI0 NMPUOBPETEHNA HOBbLIX 3HAHWIA;

* (DOPMUPOBaHME U Pa3BUTUE Y YUALLMXCA K/THOUYEBLIX KOMMETEHUNIA - YUYebHO -
Mo3HaBaTe/IbHbIX, MHPOPMALNOHHO - KOMMYHUKATUBHbIX, COLMabHBIX, U KaK CNeacTBume
- KOMMETEHUMI IMYHOCTHOIO CaMOCOBEPLLEHCTBOBAHUS;

* (hopMMpOBaHWE MpPeAMETHbIX W MeTanpeAMeTHbIX Pe3ynbTaToB 00Yy4YeHus,
YHMBepCa/IbHbIX Y4EOHbIX AeNCTBUMN;

e BOCMWUTaHME TBOPYECKOW JIMYHOCTM, CMOCOOGHOM K OCBOEHUIO MepefoBbIX
TEXHOMOMMIA 1 CO3[aHNI0 CBOMX COBCTBEHHBIX Pa3paboToK, K BbIABMXEHMIO HOBbIX MAEN
N MPOEKTOB; peanm3auns [LesTe/lbHOCTHOrNo MoAxoja K MnpeaMeTHOMY OOy4yeHWUo Ha
3aHATUAX BHEYPOUHOI LesATeNIbHOCTU MO (DU3NKE.

OCOOEHHOCTbIO SIBMIETCA TO, 4YTO MporpaMMa HanpaefieHa Ha [OCTUXKEHMe
0byyatoLMMmCA B 6OMbLLEIA CTENEHN NIMYHOCTHBIX U MeTanpeAMETHbIX Pe3y/bTaToB.

3afaym Kypca

[ns peanunzaummn Lenein Kypca TpebyeTcs pelleHre KOHKPETHbIX NPaKTUYECKNX
3ana4y. OCHOBHbIE 3341 BHEYPOUHOI AeSTENbHOCTA MO (OU3UNKNA:

* BbISIB/IEHNE MHTEPECOB, CKNIOHHOCTEN, CNOCOBHOCTEN, BO3MOXKHOCTEN YyaLlmxcs
K pa3INYHbIM BUAaM AeATeNIbHOCTY;

 hopmMmMpoBaHMEe NPeACTaBNEHNS O SBNEHNSX W 3aKOHAX OKPYXKatoLLEero Mupa, C
KOTOPbIMU LLIKOMIbHWUKIN CTa/IKUBAKOTCS B MNOBCEAHEBHOMN XN3HU;

* hopMmMpoBaHME NPeAcTaBNEHNS O HAYYHOM METO/e MO3HaHWS;



* pa3BUTME MHTEPECA K NCCeA0BaTEeIbCKOM AeATeNIbHOCTH;

* pa3BMTKE ONbITa TBOPYECKON AeATENbHOCTI, TBOPUECKNX CMTOCOOHOCTEMN;

* pa3BMTME HaBbIKOB OpraHu3auuM Hay4yHOro Tpyaa, paboTbl CO CNOBapsAMK K
SHUMKoNeanaMu, paboTbl ¢ 060pyAoBaHEM NnabopaTopum «TouKa pocTa,

* CO3[aHvie YCMOBWI ANt peasM3auuy BO BHEYPOUHOE BPEMS MPUOOPETEHHbIX
YHMBEPCa/IbHbIX YYeOHbIX AENCTBUIA B YPOUHOE BPEMS;

* pa3BMTME OMbiTa HethopMasIbHOro OOLLIEHNS, B3aMMOLAENCTBUSA, COTPYAHNYECTBA;
pacLUMpeHne paMoK O6LLEHMS C COLMYMOM.

* (hopMUpOBaHME HABbLIKOB MOCTPOEHMS (PU3NYECKMX MOAenel u onpeaeneHms
rpaHnL, X NPUMEHUMOCTMW.

* COBEPLUEHCTBOBaHME YMEHWIN NPUMEHSATb 3HaHMSI N0 (DM3NKe /11 OOBACHEHWS
SIBMIEHNIA NPUPOABI, CBOMCTB BELLLECTBA, PELLEHUS PU3NYECKMX 3aa4, CAMOCTOATE/IbHOIO
NpUOBPETEHMST M OLUEHKM HOBOW  MH(opMauum  (IM3NYECKOr0  COAEPXKaHus,
MCNOMb30BaHNS COBPEMEHHBIX MHOPMALMOHHbLIX TEXHOMOTWIA;

* NCMO/Mb30BaHME MNPUOBPETEHHBIX 3HAHWIA 1 YMEHWI AN1S peLLEeHNS MPaKTUYECKNX,
XXU3HEHHbIX 3aay;

e BK/IOYEHME YYalUMXCA B pPa3HOO6pasHyl [AeATeNbHOCTb: TEOPETUYECKYHO,
MPaKTUYECKYHO, aHA/IMTUYECKYHO, NMOUCKOBY!HO;

* BbIpaboTKa rMOKMUX YMEHWUI NEePeHOCUTb 3HaHWS U HaBblKM Ha HOBble (HOPMbI
y4ebHOI paboThl;

* pa3BMUTUE COOOPA3UTENBHOCTM W ObICTPOTbI Peakuuy MNpY PELUEHUM HOBbIX
pasnNyHbIX PU3NYECKMX 3a[aY, CBA3AHHbIX C NPAKTUYECKON AeATENbHOCTLIO.

HanpaBneHHOCTb NporpaMMbl - LMpoBas nabopaTopusi. YPoBeHb Nporpammbl -
6a30BbI. Bo3pacT obyyatowmxcs: oT 12 neT o 16 net. Cpok peanvsaumm nporpammbi:
1 rog, 35 uvacoB. Paboyas nporpamma Kypca Mo (m3nke «3IKCMepUMEHTapuin no
(hm3nke» npegHasHayeHa ANs OpraHM3aunn 3aHATUIA Ans obydarolmxcs 7-9 KnaccoB
BopoHosckoro unvana MBOY «CTapoXKnnoBcKasa cpegHAs LLKOona».

MnaHnpyemble pesysibTaTbl OCBOEHMS NPOrpaMMbl «KCNePUMeHTapuii no
(hm3nKe» (C UCronb3oBaHMEM 060pyfoBaHUA «ToyKapocTa») B 7-9 Kraccax.

Peannsaums nporpammbl CNocoOOCTBYET AOCTVMIKEHMIO CNELYHOLWMX pe3y/ibTaToB:
JINYHOCTHBIE:

B cthepe IMUHOCTHBLIX YHMBEPCA/IbHBIX YYEOHbIX AeACTBUN YUaLLUXCSH:

* Y4yeOHO-MO3HaBaTe/IbHbIA MHTEPeC K HOBOMY Yy4ebHOMY Matepuany M crocobam
peLLeHns HOBOW 3afauu;

* OpMeHTaUMs Ha MOHMMaHWE NPUYMH ycnexa Bo BHEYYeOHOW [esTeNbHOCTU, B TOM YnCe
Ha caMoaHa/iM3 M CaMOKOHTPO/Ib pe3y/ibTaTta, Ha aHa/M3 COOTBETCTBUA pPe3y/bTaToB
Tpeb0BaHNAM KOHKPETHO 3ajauu;



* CIMOCOOHOCTH K CAaMOOLICHKE Ha OCHOBE KPUTEPUEB YCNEHIHOCTH BHEY4EOHOM
JEATEIbHOCTH;

Ooyyarowuticsi NOLYYUM BO3MOICHOCHb OJisl POPMUPOBAHUSL:

* BHYTPEHHEHN MO3UIIMU IIKOJbHUKA Ha YPOBHE MOJIOKUTEIHLHOIO OTHOIIEHUS K IIKOJE,
NOHAMAHUS HEOOXOAMMOCTH YUYEHMS, BBIPAKEHHOIO B mpeolnaiaHuu  y4eOHO-
MO3HABATENIbHBIX MOTHBOB;

* BBIPAKEHHOW YCTONUMBON y4eOHO-M03HABATEIbHOW MOTHBALIMHA YUCHUS,

* YCTOMYMBOr0 yueOHO-MO3HABATEIBHOIO HHTEPECA K HOBBIM OOIIMM cioco0aM perueHust
3ajad.

MertanpeaMeTHble:

B cepe peryasiTHBHBIX YHUBEPCAIBHBIX YUEOHBIX ICHCTBUI yUallIUXCS:

* IUIAHWUPOBATH CBOW JIEUCTBUA B COOTBETCTBUM C IMOCTABJIECHHOMN 3a0a4Y€i U YCIIOBUAMHA
€€ peain3anyu, B TOM YHCJIE€ BO BHYTPEHHEM IIJIAHE,

* YYUTHIBATh YCTAHOBJICHHBIE MTPaBUJia B TUTAHUPOBAHUU U KOHTPOJIE COCO0a PEMICHMS;

* OCYLLECTBJIATh UTOTOBBIN U MOLIArOBBIA KOHTPOJIb IO PE3YIIbTATY,

* OLCHUBATh MPABUJILHOCTH BBLIMOJIHEHUS JCHCTBUAS HA YPOBHE AICKBATHOWM
PETPOCHEKTUBHON OIEHKU COOTBETCTBHSI PE3YJIbTATOB TPEOOBAHUSM JAaHHOHW 3a/a4d U
3a1a4HOii 00J1acTH;

* aJICKBATHO BOCIPUHUMATH MPEIJIOKEHNUS U OLEHKY YUUTEIIECH, TOBAPHUILLIECH, pOAUTENCH
U IPYTUX JIFOAEH,

* pazauyaTh Coco0 U Pe3yNbTaT NCHCTBUSI.

Obyuarowuiicsi NOJYYUM 803MOACHOCG HAYYUMCSL:

* B COTPYJTHUYECTBE C YUUTEJIEM CTAaBUTh HOBBIEC YUECOHBIC 3a/1a4H;

* MPOSIBJISATH MO3HABATEIBLHYIO MHUIIMATUBY B YHEOHOM COTPYHUYECTBE;

* CaMOCTOSATEJILHO AJACKBATHO OLECHUBATH MPABWIBLHOCTH BBIMNOJHEHUS JICUCTBUS U
BHOCUTbH HEOOXOIMMBIE KOPPEKTUBBI B MCMOJTHEHUE KAK MO XOAY €ro peajan3aluu, TaK U
B KOHIIC ICHUCTBUAL.

B cepe nozHaBaTe/IbHBIX YHUBEPCATbHBIX YUEOHBIX ICHCTBUNA yUAIIUXCS:

* OCYILLECTBIATH MOMCK HEOOXOIMMOM HH(POPMALIMHK JIUISl BBITOJIHEHUS BHEYUEOHBIX
3aJIlaHuil C HCIIONIb30BAHMEM YUEOHOM TMTEPATYPBI K B OTKPBITOM HHPOPMALIMOHHOM
NPOCTPAHCTBE, SHUMKIIONEANH, CIPABOYHHUKOB (BKJIFOUAs SJIEKTPOHHBIE, IU(POBBIE),
KOHTPOJUPYEMOM MPOCTPaHCTBE MHTEpHETA,

* OCYLIECTBIIATH 3aMUCh ((PUKCALMIO) BEIOOPOUHOH MH(pOPMALK 00 OKPYKAFOIIEM MUPE
1 0 ceOe caMmOM, B TOM YHMCIIE € MOMOLIBIO HHCTpyMeHTOB UKT;

* CTPOUTH COOOLIEHHM S, MPOCKTHI B YCTHOM M MTUCbMEHHOK (POpME;

* MPOBOAMTH CPABHEHUE U KJIACCU(PUKALIMIO IO 3aJaHHBIM KPUTEPHSIM;

* YCTAHABJIMBATh NPUYMHHO-CJICICTBEHHBIC CBSA3H B H3yYaeMOM KPYIe SIBJICHUI;

* CTPOUTH PACCy>KICHUS B (DOPME CBSI3U MPOCTHIX CYKACHUN 00 0OBEKTE, €r0 CTPOCHUH,
CBOMCTBAX Y CBA3AX,

Obyqarowuiicst NOIY4YUM 603MOICHOCHL HAYYUMBCAL:

* OCYUIECCTBIIATh PACIIMPEHHBIA TOMCK HWH(MOPMALKMK C WCHOJb30BAHHEM PECYPCOB
OuOnMoTeK U ceTn UHTEpHET;

* 3aMUCHIBATh, (PUKCUPOBATh MHPOPMALKIO 00 OKPYXKAKOUIMX SIBICHUSX C MMOMOIIBIO



nHcTpymenTos UKT;

* OCO3HAHHO W MPOU3BOJBHO CTPOUTH COOOIIEHUS B YCTHOW M MUCBMEHHOM opMme;

* OCYHICCTBJIATH BbIOOp HambOosnee HPPEKTHUBHBIX CMOCOOOB PEIICHUS 3a1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA,

* CTPOMTBH JIOTMYECKOE PACCY)KICHHUE, BKIIFOUYAKOIIEE YCTAHOBICHUE TPUYUHHO-
CJICACTBEHHBIX CBA3CH,

°* MOIYT BBINITH Ha TEOPETHYECCKUI VYPOBEHb PEUICHUA 3a4a4y. pPEILICHUE 110
ONPEACIICHHOMY IIJIaHy, BIIAJCHUE OCHOBHBIMM TMPUEMAMU PEUICHUS, OCO3HAHWS
JEATENBHOCTH 110 PELICHUIO 3a/1a4U.

B cepe kKOMMYHHMKATHBHBIX YHUBEPCAIBHBIX YUCOHBIX NCHCTBUN yUaIUXCS:

* QJICKBATHO UCNOJIb30BAaTh KOMMYHUKATUBHBIC, MPEXKAE BCETO - PEUEBBIE, CPEACTBA IS
PEIIEHUS PA3TMYHBIX KOMMYHUKATUBHBIX 3344, CTPOUTH MOHOJIOTHYECKOE COOOLIEHME,
BJIAJIETh TUAIIOTHYECKON (POPMOIl KOMMYHHKAILIMK, UCTIOJIB3Ysl, B TOM YUCIE CPEACTBA U
uHcTpyMeHThl KT 1 qucranumonHoro odmenus;

* JIONYCKAaTh BO3MOXKHOCTH CYLIECTBOBAHUS Y JIFOACH PA3JIMUHBIX TOUEK 3PEHUS, B TOM
YHUCIIE HE COBMAAAOIINX C Er0 COOCTBEHHOM, M1 OPHEHTUPOBATHCS HA MO3ULIMIO MAPTHEPA
B OOLIICHUH W B3aMMOJCICTBHH,

* YUYUTBHIBATh PA3HbIE MHEHHs M CTPEMHTBCS K KOODAMHALMM PA3TUYHBIX MO3WLUNA B
COTPYIHUYECTBE;

* popMyIMpoOBaTh COOCTBEHHOE MHEHHE W TIO3ULIUIO;

* IOrOBapUBATHCS U MPUXOAUTH K OOIIEMY PELICHUIO B COBMECTHOM IEATEIIBHOCTH, B TOM
YUCIIE B CUTYAllMU CTOJKHOBEHUS HHTEPECOB;

Obyuarowuiicst NOJYYUM 6O3MOICHOCHL HAYYUMBCAL:

* YYUTHIBATh U KOOPAUHUPOBATH B COTPYAHUYECTBE OTIIMYHBIE OT COOCTBEHHOM MO3UIIMU
JIPYTUX JIFOMEH,

* YUATHIBATh PA3HbIC MHEHUSI 1 HHTEPECH 1 OOOCHOBBIBATH COOCTBEHHYIO MO3ULIKIO;

* IOHUMATh OTHOCUTEIIbHOCTh MHEHHH M MOJX00B K PELICHUIO MPOOJIEMBI,

* QPryMEHTHPOBATh CBO MO3HULMIO U KOOPAMHHUPOBATH €€ C MO3ULUSAMHU MAPTHEPOB B
COTPYAHHYECTBE IPH BBIPAOOTKE OOIIErO PELICHHUS B COBMECTHON AEATENBHOCTH,

* 33/1aBaTh BOIMPOCHI, HEOOXOAUMBIEC Il OPraHU3allid COOCTBEHHOM NEATEIILHOCTH U
COTPYAHUYECTBA C TAPTHEPOM

* OCYLIECTBJISATh B3AUMHBIA KOHTPOJIb W OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUM VIO
B3aM OIIOMOIIIb.

IIpeamerHbie:

- OPUECHTHUPOBATHCS B SIBJIEHUSIX U OOBEKTAX OKPY’KAIOIIETO MHUPA, 3HATh FPAHMIIBI MX
MPUMEHUMOCTH,

- IOHUMATh ONPeEICHUS (PU3MUECCKUX BEIMYUH U IOMHHUTH ONPEACISAtomue (GOpMyJibl,
- MOHMMATh KaKUM (PU3NYECKUM MPUHIUIIAM W 3aKOHAM MOJAYHMHSIOTCS T€ WM WHBIE
OOBEKTHI U SIBJICHUSI TTPUPOJIBI;

- 3HAHUE MOJICIT TTOMCKA PEIICHUIN JIs 3a71a4 10 (PU3HKE;

- 3HATh TEOPETUUYECKUE OCHOBBI MATEMATUKHU.

- MPUMEYATh MOJICITN SIBJICHUHN U O0OBEKTOB OKPYKAIOLIErO MUPA,

- QHAJIM3UPOBATH YCIIOBUE 3a1a4H,

- nepeopMyaUPOBATh U MOJEITUPOBATH, 3AMEHITh UCXOTHYIO 3a/1a4y PYTroi;

- COCTABJIATH IJIAH PELICHHUS



- BBLIIBUI'ATh U HNPOBCPATL IIPCAJIaraCMbIC 1JId PCHICHUA IT'MIIOTC3hI,
- BJIIaACTh OCHOBHBIMHW YMCTBCHHBLIMH OIICPAlXAMH, COCTAB/IAIOMIMMHU IIOUCK PCHICHUA
3aJa4uu.

Conep:xaHue nporpaMmmabl
7 xiace

Beenenune. Beognoe 3ansitue. Llenu v 3apaum kypca. TexHuka 6€300aCHOCTH.

Posib 3kcniepuMenTa B SKU3HU YeJI0BEKA.

Teopus: I3ydnTh OCHOBBI TEOPUU MOrPEMIHOCTEN. [10rpemHOCTH NTPSIMBIX U KOCBEHHBIX
M3MEPEHN, MaKCUMaJIbHAs MTOIPEITHOCTE KOCBEHHBIX U3MEPEHUM, YUET MOIPEITHOCTEN
U3MEPEHUIA MpH MOCTpPOoeHUM TpadukoB. [lpencraBieHue pe3yJsibTaTOB M3MEPEHUN B
(dopme TabnuIl U rpauKoB.

IIpakmuxa: (OCHOBbl TEOPUM TOrPEHIHOCTEH MPUMEHATH TPU  BBIMOJTHCHAN
SKCMIEPUMEHTAIBHBIX 3a/1a4, TPAKTHYECKHUX padoT. (€ HCMOJIb30BaHHEM 000PY10BaHUA
«Touka pocrta»)

Xapaxmepucmuka 0CHOBHBLX BUOOE OESIMENbHOCMIL

[TpuBOaUTE PUMEPHI OOBEKTOB M3YUCHHUS (PU3HKH ((PU3HUECKUE SIBIICHUS, PU3NIECKOE
TEJO, BEMIECTBO, (pu3nueckoe nmosie). Habmtoaate u ananu3upoBarh GU3NUYECKUE SIBIICHUS
(pukcupoBaTh M3MEHEHUSI CBOMCTB OOBEKTOB, CpaBHMBaTh HMX M 0000IIATH).
[TO3HAKOMUTBCS C HKCIEPUMEHTATBHBIM METOJO0M MCCIEA0BaHUs Tpupoasl. COopka
npruOOpPOB M KOHCTPYKUMI. MICMOMb30BaHUE M3MEPUTENBHBIX MPUOOPOB. BhIMoaHEHKE
71a00paTOPHBIX M MPAKTUYECKUX padoT. [IMarHOCTHKA U YCTPAHEHUE HEUCTIPABHOCTEM
npuOOpoB. BeicTpanBaHKWe rUMOTE3 HA OCHOBAHUM UMEIOIINXCS TAHHBIX.

Mexanuka.

Teopus: PaBHOMEPHOE M HEPABHOMEPHOE ABMKEHHUE. | paduueckoe npeacrapneHue
IBWKEeHUs. Pemienne rpauueckux 3amad, pacyer MNyTH M CPEOHEH CKOPOCTH

HEPABHOMEPHOTO JBWXKEHHS. [IoHATHE MHEpUMU W MHEPTHOCTH. lIeHTpoOekHas cuia.
[IpuMeHEHHE NAaHHBIX (PU3NYECKUX TMOHATHI B KU3HEIACATEIILHOCTH 4YenmoBeka. Cuiia
YIIPYTOCTH, CUJIA TPCHUSI.

IIpaxkmuxa: WccnenoBaHue 3aBHCUMOCTH CHJIBI  YIIPYTOCTH, BO3HUKAKOIICH B
NPY>KHAHE, OT CTENEeHH Aehopmanun npykuHbl. OnpeaencHne KodPpPuirenTa TpeHus Ha
TpHOOMETpE. (€ HCMOIb30BaHUEeM o0opyaoBaHus « Touka pocTay)

HccnenoBanne 3aBUCUMOCTH CHJTbI TPEHUS OT CHJIBI HOPMAJIBHOTO JABJICHUSI.
Xapaxkmepucmurxa 0CHOBHBIX U008 OESMENbHOCU.

Anamm3 tabmun, rpadukoB, cxem. [loumck oObscHEHWS HAOMIOAACMBIM COOBITHSIM.
OnpeneneHue CBOHCTB MPUOOPOB MO YEPTEKAM M MOJENSIM. AHAINA3 BO3HUKAMOIIUX
npobneMHbIX cuTyauuidi. M300paxkars CUCTEMY KOOPAMHAT, BEIOMPATh TENO OTCUETA W
CBSI3bIBATh €r0 C CHCTEMOH KOOpAMHAT. McCrmonb3oBaTh CHCTEMY KOOPAWHAT JUIs
W3YYCHUs TPSIMOJIMHEHHOro JABMKeHUs Tena. COopka MmpuOOpPOB M KOHCTPYKIIMIA.
Hcnone3oBaHue HM3MEPUTENBHBIX MPUOOPOB.  BEIMOMHEHWE  JTA0OpPaTOpPHBIX W
NPAKTHYECKAX PpadboT (¢ mucnmoab3oBaHueM oOopyaoBanust «Touka pocray).
JlMarHocTuka M YCTPAHEHUE HEUCMPABHOCTEH MpuOOpOB. BrIcTpanBaHWe runore3 Ha
OCHOBAHWM MUMEKOUIMXCS NaHHBIX. KOHCTpyMpOBaHHE M MOJACIMPOBAHKE. BrIMomHEHME
33JlaHuil IO YCOBEPIICHCTBOBAHUIO MTPUOOPOB. Pa3paboTka HOBBIX BAPUAHTOB OMBITOB.



Pa3paboTka u mpoBepka METOAMKM 3KCHEPUMEHTAIbHOM paldotel. Pabora B mManbix
rpynnax. AHaIM3UPYIOT, BBIOMPAIOT W OOOCHOBBIBAKOT CBOE PEUICHUE, ACHCTBHUSL
[IpencraBiaeHne pe3yabTaTOB MAPHOW, TPYNMOBON ACATEIBHOCTH. YUYacTHE B IAAJIOTE B
COOTBETCTBHM C IPABAJIAMH PEUEBOTO MOBEIACHMSI.

I'mapocraruka.

Teopus: 3akoH Apxumena, 3akoH llackanms, TMAPOCTATHYECKOE JABJICHME,
cooOUIarommecs COCybl, THAPABIAYECKAE MALIHHBI.

Ipaxmuxa: 3a0a4u.; BHITAJKABAIONIAS CHJIA B PA3JIMYHBIX CUCTEMAX;, TPUOOPHI B 3a7a4ax
(cooOmaromuecss  COCYAbl,  THAPABIMYECKAE  MalIWHBI,  pblyark,  OJIOKH).
OKCIEPUM ECHTATLHBIC 3aaHUS:

1)usmepeHne Cuitbl ApxuMesa, 2 )M3MEPEHNE MOMEHTA CUJTbI, IEHCTBYIOMIETO HA pblyar,
3)u3MepeHue

padoThl CHJIbI YIPYTOCTH NOPUA MOABEME TPy3a C MOMOIIBI0 MOABHUXKHOIO HIIA
HEMOJABUKHOTO OJIOKA. (C HCMOJIb30BaHNeM 000pynoBanus « Tovyka pocray)
Xapaxkmepucmuxa 0CHOBHBIX GUO08 OeMeTbHOCII

Anamu3 Tabmun, rpadukoB, cxem. [lonck oObscHEHWS HAOMIOAACMBIM COOBITHSIM.
COopka mnpuOOPOB W KOHCTPYKIMH. VICMoiab30BaHHE HM3MEPUTENBHBIX MPUOOPOB.
BeimonHenre naboparopHBIX M MPAKTHYECKUX PAa0OT. J[MarHocTMka W yCTpaHEHWE
HEUCMPABHOCTEH NpuOOpoB. BeICTpaBaHME TMMNOTE3 HA OCHOBAHMHM WMEIOIIUXCS
naHHblX. KoHCTpympoBanue W wmonenupoBanue. PaGora B Manblx rpynmnax.
AHaNM3UPYIOT, BEIOMPAOT U1 00OCHOBBIBAIOT CBOE pelieHue, AcicTr. [IpeacrapneHue
PE3yAbTaTOB MAPHOM, TPYMITOBON ACATEILHOCTH. [I0AroTOBKA COOOIICHHIA U TOKIJIAI0B.
VYyactue B AMaore B COOTBETCTBUAM C TPABHIAMM PEYEBOTO MOBEICHHSI.

CraTuka.

Teopua: bnok. Peruar. PaBHOBECHE TBEPABIX TEN. Y CI0BUA paBHOBECHS. MOMEHT CHIIBL.
[TpaBuno momeHntoB. LleHTp Tsbkectn. HccnenoBaHWe pPa3iMUHBIX MEXAHMYECKHX
cucreM. KOMOMHUPOBAHHBIE 3a]1a41, UCTIOJIB3Ysl YCIIOBUSI PAaBHOBECHSI.

IIpaxkmuxa: I3rotoBnenne paboTaromiei cuctemMmbl OJ0KOB.

Xapaxmepucmuka 0CHOBHBLX BUOOE OeSIMENbHOCMIL

Anamm3 Tabmun, rpadukoB, cxem. [louck o0ObscHEHWsS HAOIIOAACMBIM COOBITHSIM.
OnpenencHue CBONCTB MPUOOPOB MO UYEPTEXKAM W MOJEISAM. AHAIM3 BO3HHMKAKOLINX
npobnemMHbIX cuTyaunid. Habnmrogars AeiicTBAE MPOCTBIX MEXaHU3MOB. [103HAKOMUTHCS
¢ (U3NYECKON MOAETBI0 «aOCOMIOTHO TBEPAOE Tenoy. Pemare 3aqaun Ha TPUMEHEHUE
yCIoBUsI(MpaBuila) PaBHOBECUS pelyara. [IpuMeHsTh ycioBUE (MPaBUIIO) PABHOBECHS
pbryara ans OOBSICHECHWS JCHCTBHS PA3TUYHBIX WHCTPYMEHTOB, HCIONB3YEMBIX B
TEXHUKE U B ObITy. COOpKa MpuOOPOB M KOHCTPYKIMA. MICMO/Ib30BaHNE U3MEPUTETLHBIX
npuOOpoB. BRIMONIHEHUE TA00OPATOPHBIX U MPAKTHYECKUX padoT. J{MarHocThka u
YCTPAHCHHUE HEUCHPABHOCTEH MpUOOPOB. BEICTpaMBaHWE TUIIOTE3 HAa OCHOBAaHWU
UMEIOUINXCS JaHHBIX. KOHCTpYMpPOBAaHKWE U MOJEIMPOBAaHUE. BRIMOIHEHUE 3a1aHni IO
YCOBEPUIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapuaHTOB OMbITOB. PazpaboTka u
NPOBEPKA METOJUKHU SKCIIEPUMEHTATIBHON PadOTHI.

Pabora B ManbIx rpynmnax. AHaAIM3HPYIOT, BEIOUPAIOT 1 0OOCHOBBIBAIOT CBOE PELICHUE,
neicteas.  IlpeacraBneHne  pe3ysibTaTOB  MAPHOM, TPYIIOBOA — JAEATEIBHOCTH.
[TonroroBka cooOmieHnii U H0KIAa0B. OCYHIECTBISIOT CaMOOLEHKY, B3aUMOOLIEHKY
JESITETBHOCTH. Y YaCcTUE B IMATIOTE B COOTBETCTBUU C MPABUIIAMH PEYEBOI0 MOBEICHUSI.



8 kiacce

TermnoBbie IBJICHHSL.

TemnoBoe pacpenue Teil. [Ipoueccsl niaBieHus U OTBEPACBAHUS, UCITAPEHUS U
KOHJeHcauuu. Temnonepenaya. Bia)xHOCTh BO3AyXa HA Pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu: 1. Habmonenue tasHus abpaa B Boae. 2. CKOpPOCTH UCHApEHUs
PA3MUYHBIX KUAKOCTEH. 3. TernoBeie ABUTaTeny OyayLIETo.

Jlabopamopuwvie pabomwi (¢ ncnoib3oBannem odopyaosanus «Touka pocray»): 1.
H3MeHeHust UIMHBI TENNa MPU HATPEBAHWU W OXJaxAcHUU. 2. OTiMBKa napaduHOBOrO
conmatuka. 3. HaOmronenwe 3a mnaBneHueM Jabaa 4. OT 4Yero 3aBHCHT CKOPOCTh
ucnapeHus xuakoctu? 5. HabnroaeHne TemionpoBOHOCTH BOJbI H BO3yXa.
Xapaxmepucmuka 0CHOBHBLX BUOOE OeSIMENbHOCMIL
CamocTosTenbHO  (POPMYJIMPYIOT TO3HABATEIbHYKO 3aady. YMEKT C MOMOIIBIO
BOMPOCOB A0OBIBATH HEAOCTAKOMIYIO MH(popManuto. Mcrnonb30BaHHE HW3MEPUTEITBHBIX
npuOopoB. BeimonHeHne nabopaTOpHBIX W MpakTU4Yeckux pabor. JlmarHoctwka u
YCTPAaHCHHUE HEUCHPABHOCTEH MpuOOPOB. BhICTpaMBaHWE TUIIOTE3 HA OCHOBAaHWU
MMEROIINXCS JaHHBIX. KOHCTPYyMPOBaHKWE U MOJCITUPOBAHUE.

BreimonHenne 3amaHuii O YCOBEPLICHCTBOBAHWIO MNPUOOPOB. Pa3paboTka HOBBIX
BAPUAHTOB ONBITOB. Pa3zpaboTka M MpoOBEpPKAa METOIMKH SKCIEPHUMEHTAIBHONH PAOOTHI.
Pabora B ManbIx rpynmnax. AHAIM3UPYIOT, BHIOMPAOT H 0OOCHOBBIBAIOT CBOE PEILICHUE,
neiicteus. [lpencraBienue pe3ysibTaroB NapHOM, IPYIIIOBOM IEATENBHOCTH. YYacTHE B
JIMAJIOTe B COOTBETCTBUH C MPABUIIAMM PEUYEBOTrO MOBEACHUS.

DJIEKTPUYCCKHE SIBJICHUS.
Muxkpomup. Mogenu aroma, cymiectBoBaBiiue A0 Havaima XIX. Mcropust OTKpeITHS U
JECHCTBUS TaJIbBAHUYECKOTO 3eMeHTa. Mceropus co3manust 3nekTpoOopHOl MaluHBL.
OneiT BonbTa. DNEKTPUYECKUIA TOK B AIIEKTPOJIUTAX.

Jlemoncmpayuu: (¢ ncnojib3oBanueM odopyaoBanus « Touka pocray)

1. Monenu aromoB. 2. ['anbBaHUYECKUE SNEMEHTHI. 3. DIEKTPO(OPHOIA

mamuHbl. 4. OneiTel BojsTa u ["ansBaHy.
Jlabopamopuwie padomur: 1. Co3naHue ralbBaHUYECKUX 3JEMEHTOB W3 MOAPYYHBIX
CPEACTB. 2. DNEKTPUUECKUI TOK B )KMIKOCTAX CO3MAHMS «30JI0TOTO KUK,
Xapaxkmepucmuxa OCHOBHBIX BUJIOB ACSTEIILHOCTH:

YOpapnstoT CBOCH TO3HABATENLHOW W YYEOHOH JEATENBHOCTBIO MOCPEICTBOM
IIOCTAHOBKH LIEJIEH, IJTAHUPOBAHUS, KOHTPOJISL, KOPPEKIIUU CBOUX IEUCTBHUI U OLICHKH
YCIIEINHOCTH YCBOCHUs. CPABHUBAKOT CIIOCOO M PE3YJIbTAT CBOMX JACHCTBHIA ¢ 00paznom
- JHMCTOM CcOMpoBOXKIACHUS. OOHAPYKUBAOT OTKIOHEHUS. OOIYMBIBAIOT NPUYHHBI
OTKJIOHEHUH. OCYIIECTBISIOT CAMOKOHTPOJIb U

B3aUMOKOHTPOJNIb.  Mcrmonb3oBaHWE  M3MEPUTENBHBIX  NpuOOpoB.  BrimonHeHue
7a00paTOPHBIX W MPAKTHYECKUX paboT. /IMarHOCTHKA W YCTPAHEHUE HEUCHPABHOCTEM
npuOopoB.  BricTpamBaHme TrWMOTE3 HAa  OCHOBAHMM  HMMEKOIIUXCA  JAHHBIX.
KoHcTpyrpoBaHue U MOJEITUPOBAHME.

JIEKTPOMATHUTHBIE SIBJICHHS.
MarautHoe TOJNi€ B BEIIECTBE. MarHuTHas aHoMaymsa. MarautHeie  Oypu.
PasznoBuaHOCTH BNIEKTPOU3MEPUTEITBHBIX npudOpOB. PaznoBuanocTu
SIIEKTPOABUTATEIIEMN.



Jlemoncmpayuu (¢ ucnojib3oBanuem ooopynosanust «Touka pocra»): 1.
HarnsinHOCTE MOBEAECHUS BEIIECTB B MArHUTHOM 1ode. 2. [Ipe3enrannu o
MArHMTHOM TOJI€ 3€MJIM U O MAarHUTHBIX Oypsx. 3. JleMOHCTpauus pa3HOBHIHOCTEH
AIEKTPOU3MEPUTEITBHBIX npuOOPOB. 4. Harnsagaocts Pa3HOBHIHOCTEMN
SIIEKTPOABUTATEIIEH.
Jlabopamopuwie pabomwi: 1. HccnenoBaHwe pa3IMUHBIX SJIEKTPOM3MEPUTENBHBIX
npudOpOB.
Xapakmepucmuxka 0CHOBHbLX BUO0E OESIMENbHOCHIU.
YOpapnstoT CBOCH TO3HABATENBHOW W Y4YEOHOH JEATENBHOCTBIO MOCPEICTBOM
IIOCTAHOBKH LIEJIEH, IJIAHUPOBAHUS, KOHTPOJISL, KOPPEKIIUU CBOUX IEWCTBHIN U OLICHKH
YCIIEITHOCTH YCBOCHUs. CPABHUBAKOT CIOCOO M PE3YJIbTAT CBOMX JACHCTBHIA ¢ 00paznom
- JucTtoM conpoBoXAeHUs. OOHApyKUBatOT OTKJIOHEHHs. OOJyMBIBAIOT MPUYUHBI
OTKJIOHEHUH. OCYIIECTBISIOT CAMOKOHTPOJIb U
B3aUM OKOHTPOJIb.
OnTuyeckue siBJICHUS.
HcTOoyHMKM CBETa: TEIUIOBBIE, JIFOMUHECLIEHTHBIE, HMCKYCCTBEHHBIE. W3rorosiieHue
KaMepbl - 00CKypa M UCCIECAOBAHUE H300PAKEHUS € MOMOLIBIO MOAETH. MHOrOKpaTHoe
n300pa’KEHUE MPEAMETA B HECKOJIBKHX MJIOCKHUX 3epKajiaX. M3roToBUTHE MEPUCKOIT U C €70
NOMOIIBIO MPOBECTH HAOMOACHM. [IpakTHyeckoe KCMOJIb30BAHUE BOTHYTBHIX 3€PKal.
3pUTENBHBIE WIUTIO3UM, TOPOKIAEMBIE MPEIIOMJICHHEM CBeTa. Mupaxu. Paseurhe
BOJIOKOHHOM ONTUKH. Mconb30BaHNe 3aKOHOB CBETA B TEXHUKE.

Jlemoncmpayuu (¢ ncnojib3oBannemM 06opyaoBannst « Touka poctay)

1. PazmuyHble HCTOUHHKH CBETA. 2. M300paskeHuE MPEeAMETa B HECKOJIBKUX

IUIOCKMX 3epkanax. 3. M3oOpakeHue B BOrHyThIX 3epkanax. 4. Hcnomb3oBanue
BOJIOKOHHOH  ONTWUKH. 5.  YCTpoiicTBO  (oToanmapaToB,  KHHOMPOEKTOPOB,
KaJIEM JOCKOIIOB.
Jlabopamopuvie pabomei: 1. V3roroBneHue kamepbsl - OOCKypa M HCCIEIOBAHUE
n300payKeHUs C MOMOIIBIO Moaenu. 2. [IpakTrueckoe MPUMEHEHHUE TIOCKUX 3EPKa. 3.
[IpakTueckoe HCMONB30BAHWE BOTHYTHIX 3epkan. 4. M3rorosnenume nepuckona u
HAOMIOAEHHS C MOMOILBIO MOJIETIH.
Xapakmepucmuxa 0CHOBHbLX 8UO0E OCSIMENbHOCHIU
YOpapnstoT CBOCH TO3HABATENIbHOM W Y4YeOHOH JEATENBHOCTBIO MOCPEICTBOM
IIOCTAHOBKH LIEJIEH, IJTAHUPOBAHUS, KOHTPOJIS, KOPPEKIIUU CBOUX IEWCTBUIN U OLICHKH
YCIIEITHOCTH YCBOEHUS. BBIACHAIOT M GOPMYIHPYIOT MO3HABATEBHYIO LENb. BBIAECIAIOT
KOJIMYECTBCHHBIE XAPAKTEPUCTUKH OOBEKTOB, 3aJaHHbIE CJIOBaMH. [IpuHuUMaroT
[TO3HABATENBHYIO LIENIb U COXPAHSAIOT €€ IIPH BBHINOJIHEHUH
yueOHBbIX AcHCTBHA. OCO3HAKOT CBOM JACHCTBUSA. VIMEIOT HABBIKM KOHCTPYKTHBHOTO
OOILICHUS B MaJIbIX TPynax.
YeJj10BeK U IpUpoOaA
ABTOMAaTMKAa B HaLIEH KU3HU. [IpuMepsl UCTIOIB30BAHKS ABTOMATUYECKUAX YCTPOMCTB B
HayKe, Ha TMPOM3BOACTBE M B ObITYy. CpeacrBa cBaA3W. Pammo W TeneBUACHHE.
AJNBTEpHATHBHBIE WCTOYHHMKM OJHEpru. Buasl snektpocraHumi. HeoOxoauMocThb
SKOHOMHWH NPAPOJHBIX PECYPCOB U UCTIOIB30BAHMS, HOBBIX 3KOJOTUYHBIX M O€30MACHBIX
TexHojoruid. Hayka n 6€30macHOCTb JIFOICH.
Jlemoncmpayuu: 1. poToMaTepuasl U Claiabl MO TEME.



Jlabopamopuwie pabomur: 1. U3yueHue NeHCTBUI CPEICTB CBA3U, PAJMO U TEICBUICHHUS.
Xapaxkmepucmuka 0CHOBHBLX 8UO08 OesIMENTbHOCU:

CamocTosTeNlbHO (OPMYJIMPYIOT MO3HABATEIBHYIO 33a4y. YMEKT (MM Pa3BUBAKOT)
CIOCOOHOCTH € MOMOILBIO BOMTPOCOB AOOBIBATH HEAOCTAOLIYIO MH(OPMALUIO.

9 kace
Kunemaruka
CrocoOBl OnMucaHMsl MEXAHWYECKOTro JBMXKEHHs. Cucrema orcyera. [IpsaMonuHelrHoe
JBWOKEHUE. [IpAMOTMHERHOE PABHOMEPHOE JABUKEHUE MO TIOCKOCTH. [lepememenue u
CKOPOCTb TPA  PABHOMEPHOM  NPAMOJIMHEHAHOM  JBHJKEHMHM IO  IJIOCKOCTH.
OtHOCHUTENBHOCTh  JBWKEHUA. CliookeHHe ABWKEHUW. [IpuHUMIT  HE3aBUCHUMOCTH
newxeHnd. KpuBoiuHeiHoe nBrkeHHE. J[BHO>KCHHME Tena, OPOUIEHHOro MOJ YIJIOM K
TOPU30HTY. PaBHOMEpPHOE ABMIKEHHUE 1O OKPY>KHOCTH. YTIIOBas CKOpocTh. [lepuon m
yacrora BpaweHus. CKopocThb
1 YCKOPEHUE MPU PABHOMEPHOM JIBHKEHHH 1O OKPYKHOCTH.
Jlabopamopuwie pabome (¢ ncnoab3oBannem 06opyaosanns « Touka pocray):
H3ydenne qBr>KeHHs CBOOOHO MAJAFOIIETO TENA.
H3ydyenue NBUKEHUS 0 OKPY>KHOCTH.

[Ipumeprivie memvi NPOEKMHBIX U UCCIEO0BAMENLCKUX pAOOM.:
OnpeaeneHue CKOPOCTH PAaBHOMEPHOrO JBHXKECHUS MPU HKCIONB30BAHUM TPEHAXKEPA
«0eroBast TOPOKKA».
Hctopuueckass pEKOHCTPYKIMS OMNBITOB ['amuiies MO  ONPEACTIEHUI0  YCKOPEHUS
CBOOOJHOTO MAICHUS TEIL.
[TpuHIMNB pabOTHI MPUOOPOB AJII U3MEPEHHS CKOPOCTEH U YCKOPEHU.
[TpumeHeHre CBOOOIHOTO NMAJACHUS Ul U3MEPEHUS PEAKIIMK YETOBEKA.
Pacyer TpaekTopuu IBHKEHUS NEPCOHAXKEN pacckasos P.Pacro.
Xapaxmepucmuka OCHOBHBIX BUO08 OesimelbHOCmU: YTEHHE W OOCYXKICHHE TEKCTa
CTarcii WHTEPHET-CANTOB, OOCYKACHUE MOKIAI0B W MPE3CHTALUH, COCTABICHUE H
pelIeHue 3a1a4, 00CyKIeHre crmoco0oB pemeHus (moarotopka k OI'D no gusuke).
JInnamuka
HUuepumansaeie cuctembl orcyera. Cwnma. 3axkoHel HproToHaA. JIBMOKEHME Tena moA
JNCHCTBAUEM HECKOJIIbKMX CWI. J[BHJKEHHWE CHCTEMBI CBSI3aHHBIX Ten. JlmHamumka
PAaBHOMEPHOTO JBHKEHUSI MATEPUATBHONW TOUKHM MO OKPY:KHOCTH. Kitaccel cuil. 3akoH
BCEMUPHOTO TATOTCHUS. [BrKeHUE MnaHeT. ICKyCCTBEHHBIE CITYy THUKH.
Conmueunas cucrema. Mcropus pasputusi npeacraeineHuii o Beenennoi. CtpoeHue u
ABOJIOLMSA BCEeHHOM.

Jlabopamopuwie pabomet (¢ ncnoab3oBannem 06opyaosanns « Touka pocray):

HM3mepeHnne Maccel Tena ¢ HKCHOJIb30BAHUEM BEKTOPHOTO PA3NOKEHUS CHIIBL.
H3ydyeHne KWHEMATUKM M JWHAMHKMA PABHOYCKOPEHHOrO [BWKEHHMS (HA MpPUMEpPE
MaluHbl ATBYAQ). M3ydeHue TPEHUS CKOJIbYKEHUSI.
[Ipumeprivie memvi NPOEKMHBIX U UCCIEO0BAMENLCKUX pAOOM.:
Hcroprueckass pexkOHCTpYKuus OnbITOB KyloHa W AMOHTOHA 1O ONPEIEICHMEIO
BEJIMYMHBI CHJIbI TPEHUSI CKOJIbKEHUS. [1epBbIE HCKYCCTBEHHBIE CITYTHUKH 3EMUIIH.
Kak oTimyaroTcs MEXaHMYECKHE MPOLIECCHl HA 3eMJIE OT MEXAHMYECKHMX MPOLIECCOB B
kocmoce? Tena ConnedHol cuctembl. OTKPBITUS HA KOHYMKE TEpa.



Xapaxkmepucmuka OCHOBHBIX GUOO8 OesimelbHOCMU: UYTEHUE U OOCYXKICHUE TEeKCTa
CTarcii WHTEPHET-CANTOB, OOCYKACHUE MOKIAI0B W MPE3CHTALUH, COCTABICHUE H
pelIeHue 3a1a4, o0CyKaeHue crnoco0oB pemenus (moarotopka k OI'D no gusuke).
HNmnyabc. 3aKkoH cOXpaHeHHus1 HMITYJIbCA
Hmnynee. M3MEHEHHME WMIyJbCA MATEPUAILHOM TOUkM. C(Cucrema Ten. 3aKkoH
COXPaHEHUS] UMITYJIbCA.
IIpumepneie memvl NPOEKMHBIX U UCCTIEO0BAMENLCKUX PAOOM.:
PeaxktuBHoe nBwxenue B npupone. Paccrmenosanme ATII ¢ momMompro 3akoHa
COXPaHEHUS UMITYJIbCA.
Xapaxkmepucmuka OCHOBHBIX GUOO8 OesimelbHOCMU: YTEHUE U OOCYXKICHUE TEeKCTa
CTarcli WHTEPHET-CANTOB, OOCYKACHWE MOKIAI0B W MPE3CHTALMH, COCTABICHUE H
pelIeHue 3a1a4, 00CyKIeHue crnoco0oB pemeHus (moarotorka k OI'D no gusuke).
Craruka
PaBHoBecue Tena. MOMEHT CHJIBL. Y CJIOBUSL PABHOBECHS TBEPAOTO Tena. [IpocTeie
MEXAHU3MBI.
Jlabopamopuwie pabome (¢ ncnoab3oBannem 06opyaosanns « Touka pocray):
OnpeneneHue EHTPOB MACC Pa3IMUHbIX TE (TPU cocoda).

IIpumepHvie memvl NPOSKMHBIX U UCCACOOBAMENLCKUX PAOOM.:

[IpuMeHEHHE MPOCTBIX MEXAHW3MOB B CTPOMTENBCTBE. OT 3EMIISIHKM 10 HeOOCKpeba.

HccnenoBanne KOHCTPYKLIAXA BEJTOCUTIEAA.

Xapaxkmepucmuxa OCHOBHBIX U008 OesIMeIbHOCMU: YTEHUE U OOCYKIECHUE TEKCTa

CTareii MHTEPHET-CAUTOB, OOCYXKIEHUE JIOKJIAAOB W MPE3CHTAIMH, COCTABICHUE U

pelIeHue 3a1a4, 00CyKIeHue crnoco0oB pemeHus (moarotorka k OI'D no gusuke).

Mexanu4veckne KoJie0aHus U BOJIHbI

Mexannueckue konebanus. [I[peoOpa3oBaHre SHEPTUU P MEXAHUYECKHAX KOJEOAHUSX.

MaremaTuuecKknii 1 NPy>KUHHBIA MassTHUKU. CBOOOHBIE, 3aTyXatOIUE U BEIHYKICHHBIC

kosieOanus. Pe3oHanc. Mexanndeckue BOIHBI. J[JIMHA U CKOPOCTH BOJHBL. 3BYK.
Jlabopamopuwie pabome (¢ ncnoab3oBanuemM 06opyaosanns « Touka pocray):

Hzyuenune koneOaHuii HUTSIHOIO MasTHUKA.

IIpumepHvie memvl NPOSKMHBIX U UCCACOOBAMENbCKUX PAOOM.:

CTpyHHBIE MY3BIKQJIbHBIE MHCTPYMEHTHL. KoneOaTenbHble CUCTEMBI B MPUPOAC U

TEXHUKE.

Xapaxkmepucmuxa OCHOBHBIX U008 OesimeIbHOCMU: YTEHUE U OOCYKIEHUE TEKCTA

CTareii WHTEPHET-CAWTOB, OOCYXKICHUE JOKIAAOB W IMPE3CHTAIMH, COCTABJICHUE W

pelIeHue 3a1a4, 00CyKIeHre crmoco0oB pemeHus (moarotorka k OI'D no gusuke).

JIEKTPOMATHUTHBIE KOJIe0aHUsI U BOJTHBI

[lepemenHblii  anekTpudecknii  Tok. KoneOarenbHelii KOHTYP. BBIHY)XICHHBIE W

cBoOOaHBIE DM KoneGanust. DM BOJHBI M X CBOMCTBA.

IIpumepHvie memvl NPOSKMHBIX U UCCACOOBAMENbCKUX PAOOM.:

[IpyHIMOBL PAgUOCBS3UM W TENEBUACHUS. Bimsane OM UW3Ny4YCHHW HA JKUBBIC

Opranu3mbl. M3roToBiaeHUe yCTaHOBKY T IEMOHCTPALMU ONBITOB 10 DM,

OnexkrpoMarautHoe usnydeHne CBY-neun. HMcropuueckas PEeKOHCTPYKLMS ONBITOB

Amnepa.

Xapaxkmepucmuxa OCHOBHBIX U008 OesIMeIbHOCMU: YTEHUE U OOCYKIEHUE TEKCTa

CTareii MHTEPHET-CAUTOB, OOCYXKIEHUE JIOKJIAAOB W MPE3CHTAIMH, COCTABJICHUE W



pelIeHue 3a/1a4, 00CyKIeHUE crtoco00B petieHus (moarotopka k OI'D no puzuke).
Onruka
Hcrounukm ceera. JIeHCTBUS CBETA. 3aKOH MPSIMOJIMHEHHOTO PACIPOCTPAHCHUS CBETA.
3aKoH oTpaxkeHus cBeTa. [locTpoeHne n300pakeHUi B MIIOCKOM 3€pKaJie.
3aKOH MPENOMIICHHS CBETA HA TUIOCKOW IPaHUUE IBYX OJHOPOIHBIX MPO3PAYHBIX CPEN.
[TpenomneHue cBeta B mpusMe. Jlucnepcusi cBeTa. SIBICHHWE MOJHOTO BHYTPEHHETO
orpaxkenus. JIun3bl. Tonkue nuH3bL [locTpoeHNE N300pakeHUIA, CO31aBAEMbBIX TOHKHMHU
nuH3aMu. ['1a3 u 3penue. OnTudeckue npudopsl.

Jlabopamopuwie pabome (¢ ncnoab3oBannem 06opyaosanns « Touka pocray):
OKCIEPUMEHTATIbHAS TIPOBEPKA 3aKOHA OTPAKEHMSI CBETA.
H3mepenne mokasaress NpeioMIICHHS BOJBL.
HUzmepenne PoKyCHOro pacCTosiHUsI COOMparoIeil JIMH3BI.
IIpumepHvie memvl NPOEKMHBIX U UCCTEO0BAMENCKUX PAOOM.:
HcTopus uccnenoBaHus CBETOBBIX SIBJICHUM.
Hcropudeckast pekOHCTpyKLms Teneckona [ anmmnest.
H3rorosieHne Kaneigockona.

Xapaxkmepucmuxa OCHOBHBIX U008 OesIMeIbHOCMU: YTEHUE U OOCYKIEHUE TEKCTa
CTarcii WHTEPHET-CANTOB, OOCYKACHUE MOKIAI0B W MPE3CHTALMH, COCTABICHUE H
pelIeHue 3a1a4, 00CyKIeHue crnoco0oB pemeHus (moarotopka k OI'D no gusuke).
Du3uKa aTOMa U aTOMHOI 0 SIApa

Crpoenue aroma. Ilornomenne U ucryckanue ceera aroMmamu. ONTUYECKHAE CIEKTPBI.
OnbiTel  Pezepdpopna. Ilnanerapnas mogens aroma. CTpOCHHE aTOMHOTO — SiApa.
3apsaI0BOC U MACCOBOE YUCHA. SEPHBIE CHUIIBL. DHEPrUs CBA3M aTOMHBIX SJEP. 3aKOH
panuoakTUBHOrO pacnana. Anbda- u Oeta-pacnanel. [IpaBuna cMemeHus. SaepHble
peakumu. JeneHue u cuHTe3 anaep. Anepnas sHepretuka. crounuku sneprun ConHua u
3Be31. Peruncrpanus siACpHBIX M3JIyYCHH. BiusHuE pagvOakTUBHBIX M3JIYYCHWA Ha
JKUBBIC OPraHu3MBblL. J{03uMeTprst. DKOJIOTHYECKUE MPOOJIEMBI SACPHONA SHEPTETUKH.
IIpumepHvie memvl NPOSKMHBIX U UCCACOOBAMENbCKUX PAOOM.:

Hcropus uzyyenus aroma.

Wamepenne K11/ comHeunoit 6arapen.

HeBuauMble U3ITydeHAs B CIIEKTPE HATPETHIX TETL.

Xapaxkmepucmuxa OCHOBHBIX U008 OesiMeIbHOCMU: YTEHUE U OOCYXKIEHUE TEKCTa
CTareii WHTEPHET-CAWTOB, OOCYXKICHUE JOKIAAOB W TMPE3CHTAIMH, COCTABJICHUE W
pelIeHue 3a1a4, 00CyKIeHre crmoco0oB pemeHus (moarotorka k OI'D no gusuke).
Dopmbl Oprasu3anuy 00pa3oBaTeIbHOrO Mpouecca:

- TPYIIOBAS,

- AHJMBUyaJIbHAS,

- (poHTATTBEHAS.

Benyuiue TexHo10ruu:

Hcnone3yroTess 3JEMEHTHI  CICAYIOIMX TEXHOJOTWH: MPOEKTHAs, MPOOJIEMHOIO
o0yueHusi,  WH(OPMANMOHHO-KOMMYHUKALIMOHHAS,  KPATHYECKOTO  MBILLUICHMUS,
MPOOJIEMHOIO IMAjiora, UrpoBasi.

OcHOBHBIC METOIbI PA0OTHI HA YPOKe:

Benymmmu  MeromamMu  0OydeHUsT  SBJISIIOTCSA.  YAaCTUYHO-MIOMCKOBOH,  METO.X
MAaTEMaTUYECKOro MOACITIMPOBAHUS, AKCUOMATHYECKUNA METON.



DopMbI KOHTP OIS

Tak Kak 3TOT Kypc SBJISIETCS AOMOJHUTENBHBIM, TO OTMETKA B OajljlaX HE CTaBUTCSL.
Yyauiuiics yu4uTCs OLICHUBATH €O U JPYTUX CaM, 4TO MO3BOJISET Pa3BUBATH YMEHUS
caMOaHali3a U CroCOOCTBYET Pa3BUTHIO CAMOCTOSATENILHOCTH, KaK CBOWCTBY JTMUHOCTH
yyamerocsi. BbISBICHUE MPOMEXKYTOUHBIX M KOHEYHBIX PE3YJbTATOB YUalllUXCsl
OPOUCXOJUT YEPE3 MPAKTUYECKYIO NEATENLHOCTD; 3aUE€THBIE PAOOTHI:

* TeMaTUyecKas moadopka 3a1ad pa3IMyHOro YPOBHS CIIOKHOCTH C MPEACTABICHUEM
Pa3HbIX METOJIOB PELICHHS B BUAC TEKCTOBOI0 NOKYMEHTA, Mpe3eHTauuu, (Jdii-
AHNMALMN, BUCOPOINKa Ui web - crpannnbl (caiTa)

* BBICTaBKA IPOEKTOB, TPE3CHTALIN;

* IEMOHCTpAIIMs SKCIIEPUMEHTA, KQUECTBEHHOH! 3a7a4M ¢ KAUECTBEHHBIM (YCTHBIM WJIU B
BUJIC MPUJIOXKECHHUS, B TOM YMUCIIE, TPE3CHTAllMEi) OMMCAaHUEM Tpollecca Ha 3aHSTUH,
(decTuBaie IKCNEPUMEHTOB; PUINUECKUE OJTMMITHAATIBI.



KaJICHIlapHO-TeMaTI/I‘IeCKOC IJIAHMPOBAHUE 7 Kaacce

HasBanue Tema ypoxa Koa- | OcHoBHBIE Buabl | Ucnosib3oBa Hue
pasnena BO AeATeTbHOCTH o0opynoBaH ust
4aco LEeHTpa
B €CTECTBEHHO
HAYYHOH H
TEXHOJIOTHY
ecKou
HANPABJIEHH
ocTeu
«Touka
pocTa»
BeogHoe 3anstue. lLlemu wu | 1 ITpuBoguts mnpumepsl 00BeKTOB | KommbroTepHOEe
BBenenue | zanaun Kypca. Texauka nmsydeHust ¢usukn (pusngeckue | obopynosanue
(14) 0€30MacHOCTH. sBieHUs,  (pusudeckoe  Teo,
Poan Cucrema eUHMLI, TOHATHE O 1 BEIECTBO, (usudeckoe 1one). | KoMnboTepHoe
IKCMEPUM | MPSIMBIX u KOCBEHHBIX HabGmomate u  aHanIu3upoBaTh | 06OpymOBaHHUE
€HTA B | U3MEPEHUsIX busnyeckue SIBJICHUST
KU3HHU PU3NYECKUH SKCIIEPUMEHT. 1 (puxcuposats U3MCHCHUS | ObopynoBaHUe
YECJI0BECKA BI/II[bI (1)I/ISI/ILIGCKOFO CBOUCTB O6’beKTOB, CpaBHUBATb IS
(34) SKCITEPHMEHTA. ux 1 0000wate). [losHakOMUTBCS | emoncTpalmit
HOFpeH_IHOCTb W3MEPEHUS. C SKCIEPUMCECHTAJIbHBIM METOAOM
Bunabl norpemHocTeit HUCCIENOBAHUA OPHAPOIIBI
M3MEPEeHNs. (BOCTIpOM3BOAUTH, (PUKCHPOBATH
Pacuér U3MEHEHUsI CBOWCTB OOBEKTa,
MOTPEITHOCTH U3MEPEHUSI. AHAJIN3UPOBATD. C6opka
JlaboparopHas padota 1 nprudopoB 1 KOHCTPYKLMH. |  OopymoBaine
«M3mepeHne obbema Hcnonp3oBaHne M3MEPUTENBHBIX | nng  jmaGopa-
TBEpAoro Tena». Ilpasuia npruGOpOB. BbinonHeHue | topueix paGoT
oopmMIIeHH1a0 OpaTOPHOM MabOPATOPHBIX M MPAKTHYECKUX |  pyueHHUECKIX
paBoTHI. pador. Juaraocruka U | OmBITOB
yCTpaHEHHE HEUCITPABHOCTEH
puOOpOB. BricTpanBanue
TUTIOTE3 Ha OCHOBaHUU
UMEFOIINX CsT TAHHBIX,
Mexanuk | PaBHOMepHOE u 1 AnHanmuz Tabmun, rpaduKoB, CXeM. Obopynosaue
a (8u) HEepPaBHOMEPHOE [Tonck 00BsCHEHUS nJist tadopa-
JBUYKEHUSL. HaOJFO1aeMBIM COOBITHSIM. TOPHBIX padoT

I'paduueckoe mpencraBneHne
JABUKCHU.

Omnpenenenue CBOICTB MPHOOPOB
Mo yepTexaM U MoAensaM. AHaIu3

Pewenue rpaduuecknx
3a4a4, pacueT NyTH H CpPeaHEN
CKOPOCTH HEPABHOMEPHOTO
JIBUKEHMSL.

BO3ZHUKAIOLIUX POOJIEMHBIX
cutyanuii. M3o0paxkaTte cucremy
KOOpAMHAT,  BBIOMPATh  TEJO
oTcu€ra M CBS3BIBATH €TI0 C

IlonsTne
UHEPTHOCTH.
LentpoOexHas cuia.

MHEpLUHN 51

CUCTEMON KOOPAUHAT.
M cnonp3oBath cucremy

KOOPAWHAT OJIA HU3Yy4YCHUA

u
YYEHUYECKIX
OIBITOB (Ha
baze
KOMITJIEKTOB

s OI'D)




Cuma  ympyroctd,  cuia MPSMOMHEWHOTO TBUKEHUS
TPEHHUSI rena. COopka mnpubopoB wu
JlabopaTopHas pabota KOHCTpYKIui. Mcnonb3oBaHue
«HccnenoBanue 3aBUCHMOCTH M3MEPUTENbHBIX npudOpoB.
CHTBI yIPYTOCTH, BrinosHeHne 1a0OpaTOPHBIX U
BO3HMKAOIIEH B MPAKTHYECKUX pabor.
NPYy>KUHE, oT CTerneH! JluarHocTika ©  yCTpaHEHHE
nepopmaLum HEeHUCIpaBHOCTEH npudOpoB.
TPY KHUHBDY . BobicTpavBaHHE  THIIOTE3  HA
JlabopaTopHas pabota OCHOBAHUU AMEHOIIUXCS
«Ornpenenenue nanHbiX. KoHCTpyupoBaHue u
ko3 urreHra MonenupoBaHue. BbinmonHeHue

TPEeHUsI HA TPUOOMETPEY.

3alaHUil 1O YCOBEPLICHCTBOBA-

ObopynoBaHue
st
TabopaTOPHBIX
pabor wu
YUCHUYCCKUX
(Habaze
KOMILJICKTOB OJIs

oID)

OIIBITOB

JlabopaTopnas paboTta HUIO  npudopos.  Paspaborka O6opynoBanue
«HMccnenoBanne 3aBUCUMOCTH HOBBIX  BAPUAHTOB  OIIBITOB. I
CHJIbI TPEHHS OT CHJIbI Paspaborka u NpOBCPKa TabopaTOPHBIX
HOPMAJIbHOI'O JaBJICHUSD) . METOOUKH BKCHepI/IMeHTaHbHOfI pa60T u
pa60TbI. PaGora B MaJIbIX YYEHHUYIECCKUX
rpynmnax. AHaJH3HPYIOT, BHIOU- OIIBITOB
patoT U ODOCHOBBIBAIOT CBOE
pewenue,nercreus. [Ipencras-
lIeHNE Pe3yabTaTOB MAPHOM,
rPyHIOBON INEATEJIbHOCTH.
Yaactue B UAJIOre B
COOTBETCTBHMM C  TPaBHJIAMHU
€4€BOr0 MOBEICHUSL.
I'mapocra | IlmotHocTs.  3amaua maps Ananmn3 Tabauu, rpadukos, Ob6opynosanue
THKA I'epona cxeM. ITorck 0ObsiCHEHUs TS
(124) | Pewenne 327121 MOBBIIEHHOMH HaOMF01aEMBIM COOBITHSIM. JEMOHCTpaIHUii
CIIOKHOCTH Ha pacuer .
Omnpenenexnre CBONCTB
TUIOTHOCTH 5
— npuOOPOB IO YepTEKaAM U
Pelnenye 3a1a4 NOBBILIEHHOI MozenaM. AHau3 O6opynoBaHue Ast
CIIOKHOCTH BO3HHMKAIOIIUX TPOOJIEMHBIX
JaBnenne KUJKOCTU W Tasza. cutyauuil. Coopka npubopos JEMOHCTPALINi
3akoH Y KOHCTPYKLIUH.
HaCIéaJ'Iﬂ Hcnonb3oBanue
Hecst :
Coobwaromuecs cocyAb! U3MEPUTENbHBIX TPUOOPOB.
JlabopartopHast padorta Ob6opynosanue
Brmmonnenue
«HzroroBnenune 900 (S0 5 st
TOPHBIX U TPAKTHYECK
(dboHTaHAY ffabOpatop pa ceKux JlabopaTopHbIx
JlaGopaTtopHast paborta pabot. Jluarsocruka 1 pabor u
«3rotoBiieHue MOOEIU yCTpaHeHI/IeHeI/ICHpaBHOCTeﬁ YIEeHHYECKHUX
¢doHTaHA) nprGOpPOB. onbiToB  (Habaze
3akon Ilackans. Jlasienne B BricTpanBaHue rumnores Ha KOMILICKTOB
JKUAKOCTSIX U rasax. OCHOBaHHH HMEIOLIHXCS s OI'D
I'mopaBaruecKe MaluHBL
JAHHBIX.
Coobmarommecs: COCy bl
Koncrpyuposanue u
Brrrankuparoras cuia. 3akoH ObopynoBanue
Apxumena Mozaenuposanne. Pabora B s
MaJIbIXTpyHIiax. HeMOHCTpaLII/Iﬁ

AHanuzupyor,




BBIOMPAIOT U OOOCHOBBIBAIOT
CBOEpEIICHUE, TEHCTBUS.
IIpencrasienue pe3yIbTaTOB
MapHOM, IPyNIOBOH
NesITeIbHOCTH.

ITonroroBka coodennit u
JOKJIa0B. Y4YacTue B AUAJIOre B

COOTBECTCTBUU C MPaBUJIaMU
PEIE€BOro MNOBCACHUS.




JlabopaTtopHas pabota

Obopynosanue

«BprsicHeHue yCJIOBUSA TSt
TJ1aBaHUs TabopaTOPHBIX
TEI. pabot u
YUEHUUECKUX
OIBITOB

bnok 3amau Ha  3akoH Obopynosanue
Tlackams, Ui
3aKOH ApxuMena. JEMOHCTPALINi
brox 3amau  Ha  3aKOH
Tlackams,
3aKOH ApxuMena.

Craruka | biok. Peruar. Ananmmn3 Tabauu, rpadukos, Ob6opynoBanue

(1049) cxeM. [Tonck oObsicHeHUs s

PaBHOBECHE ~TBEPHBIX  TelL HaOI01aeMbIM COOBITHSM. IEMOHCTpaLui
Moment  cunbl.  IIpaBuio OrnpeneleHie CBONCTB
MOMCHTOB. npuOOPOB 110 YepTeKaM U
LenTp TSOKECTH. MomensiM. AHam3 ObopynoBanne
HccnenoBanue  pasiuyHbIX BO3HUKAIOIIUXTTPOOJIEMHBIX TUIs1
MEXaHIMYECKUX CHCTEM CHUTYALHH. JEMOHCTpaLHUii
KomOunupoBaHHbIe 3a1a4H, Habmonats nelicTre
UCIIOJIb3YS yCJIOBUS MPOCTBIXMEXaHU3MOB.
PaBHOBECUS. Ilo3zHakomMuThCS €
KoMOuHMpOoBaHHBIE 3a1a4H, pu3UIECKON MOIENBIO
UCIIOJIb3YS yCIIOBUsA «abCOFOTHOTBEPIOE TEIIOY.
PaBHOBCCHA Pemare 3anaun Ha NpUMEHEHHE
JlabopartopHast padorta ycnoBHsi(IIpaBUia) PABHOBECHS Ob6opynoBanune
«H3roTossienue paboTaromei peraara. [IpumensTe ycnosue A
CUCTEMbI OJIOKOBY. (mpaBUIIO) paBHOBECHs phlyara 1a00paTOPHBIX
Odopmienue IUIS100BSICHEHUST JEeHCTBUS pabor wu
paboTHL. Pa3IUYHBIX HHCTPYMEHTOB, YUEHHYECKIX
PaGota Hax POEKTOM UCIIOJIb3YEMBIX B TEXHUKE U B omblToB  (Habaze
«bmokmy. ObiTy. COOpKa KOMIUIEKTOB AJIst

JlabopaTtopHas pabora
«H3rorosyenue paboTaromieit
CHCTEMBbI OJIOKOBY.

JlabopaTopHas pabota
«H3rorosyienue paboTaromiei
CHCTEMBI OJIOKOBY.

Odopmnenne paboThI.

3amuTa NpOEeKTOB.

npubOpoB U

KOHCTPYKLUH.
Hcnonp3zosanue
U3MEPUTENTbHBIX MPUOOPOB.
Brmonnenue
Ta00PaTOPHBIX U
MPaKTHYECKUX padoT.
Jnarnoctuka u
yCTpaHeHue
HEUCIPaBHOCTEN
pruOOpPOB.

BricTpanBanue runores Ha
OCHOBAHUU HUMEIO LI XCSI
JAHHBIX.
Koncrpyuposanue

1 MOZIENIM pOBaHUE.
Brmonnenue 3aganuii no
YCOBEPILIEHCTBOBAHUIO
npubopo. PazpaboTka HOBBIX

ors

ObopynoBaHue

ISt
Tab0pPaTOPHBIX
padot
YUCHUYCCKUX
OIIBITOB

KomneroTepnoe
obopynoBaHue




BaPUAHTOB OIbITOB.
Pazpabotka u mpoBepka
METOANKUIKCITEPUMEHTAIILH O
padoThI.

Pabota B MabIx

rpyrmnax.

AHanu3upyor,

BBIOUPAIOT U OOOCHOBBIBAIOT
CBOEpEILICHUE, TEHCTBHUS.
IIpencrasnenune
PE3yJIbTaTOBIMAPHOM,
rpPynnoBOu

TesSTebHOCTH.
IMonroTtoBkacoobieHuii

U JTOKJIaJIOB.




KanenpapHo-temaru4eckoe IJiaHupoBanue 8 kiace

Ha3panue Tema ypoka Koa | OcHoBHBbIE BH/bI HUcnonb3oBanue
- BO o0opyaoBaHuA
4aco LHeHTpa
B €CTEeCTBCHHOHAYYHOH
U TeXHOJIOTHYeCKOH
HAIIPABJICHHOCTEH
«Touxa pocTa»
BBonnoe 3amsatue. llemn wu | 1 CamocrositensHo  popmyim- | OOopynoBaHue
TennoBeie | 3amaun  kypca.  TexHuKa PYIOT TIO3HABATENBHYIO 3a/a- ISt
sBrienusi | O€30MaCHOCTH. qy. YMET ¢ TOMOIIBIO | JAeMOHCTpAI[Hii
BOIMPOCOB AOOBIBATH HEJOCTA-
Paznoobpasue TETIOBBIX | 1 FOLIY IO UH( OPMATTHIO. ObopynoBanue
SIBJICHUH. Tennosoe Hcnonb3oBaHue u3mepu- TSt
paciIupeHue Tel. TeJIbHBIX MPUOOPOB. BhImos- JIeMOHCTpALl
HEHHENa0OpaTOPHBIX M MpakK- | M
JlabopaTopHas pabota 1 THYecKkux padbor. J{uarsoctu- ObopynoBaHue
«M3MeHeHus OJIMHBI TeJia TPU Ka M YCTPaHEHUE HEUCIIPaB- ISt
HArpeBaHUU U OXJIAKICHUI. HOCTeHnpuOOpoB. BricTpau- | maGopaTopHbxpaboT u
BaHHUE TMIIOTE3 HA OCHOBAHUM | yUEHUYECKHMX
UMerIUXcsinanubix. KoHCT- | onbIToB
pPYUpOBaHUE U MOACIUPOBA-
Termnonepenaua Habmonenue | 1 Hue. BoimonHennesananuii no | QGopymoBaHue
TEMJION POBOIHOCTH BOABI U yCOBEPLISHCTBOBAHUIO TPUOO- st
BO3AYyXa. poB. Pa3pa60T1<a HOBBIX Ba- I[GMOHCTpaLII/Iﬁ
pUaHTOB OnbITOB. Pa3zpaboTka
U TIPOBEPKAMETOANKHU
JlabopaTtopHas pabota 1 SKCIEPUMEHTAIIbHOH PA0OTI. Obopynosanue st
«H3mepenue ynenpHOI Pabora B MaJIBIXTPYIIIAX. J'Ia60paTOprIX pa60T
TEIIOEMKOCTH Pa3JIMYHbIX AHanu3UpyroT, BLIOUPAIOT U U YYCHUYECKUX
BEIECTBY. OOOCHOBBIBAIOTCBOE PEIICHUE, |  OMBITOB (nabaze
IInaBnenue u otBepaesanue. | 1 neiicteus. 1Ipencrasnenue KOMILJIEKTOB
JlaGoparopHast pabora Pe3yﬂbTaTPBHaPHOI7L nsa OI'D
«OTIUBKA IPYIIITOBONUIEATETbHOCTH.
napaduHOBOTO COMIATHKAY Yu4acTtue B auaore B
COOTBETCTBHH C TIPaBUJIAMU
JlaGopaTopHast pabota 1 peIEBOro IIOBEACHNA OOGopynosanue ast

«Habmronenune 3a
[LIABJICHUEM JIBIIA)»

nabopaTopHbIX padboT
" YHCHUYICCKUX
OIIBITOB




Pemenue OJIMMIIHUAHBIX
3aja4 Ha ypaBHEHHE
TEIJIOBOro OajaHca

Pemenue

Hcnapenue u koHneHCaLUs.

Cocras armocdepsl,
HabJIrOIeHHe epexona
HCHACBIIICHHBIX ITapOB B
HACBIILIICHHBIC.

BnaxHocte  BO3myXa  Ha
Pa3HbIX KOHTHUHEHTaXx

ObopynoBanue
ISt
JNEMOHCTPALIUI

ObopynoBaHue
b1l i
JNE€MOHCTPALIUN

ObopynoBanue
b1l i
JEMOHCTPALIUI

ObopynoBaHue
b1l i
JNEMOHCTPALIUN

ObopynoBaHue
b1l i
JEMOHCTPALIUIA

DnexkTpuy
ecKue
SIBJICHUS

Mukpomup. Monenu atoma,
CyLIECTBOBABIINE 10O HaYaIa
XIX

YnpasastoT cBOEN
MO3HABATENILHOH W yueOHOH
MesITeIbHOCTBIO TTOCPENCTBOM

HCTOpI/Iﬂ OTKPBITHS u IMOCTAHOBKH HeJen,
IENCTBUS [IaHUPOBAHUS, KOHTPOJIS,
rajlbBAHUYECKOI'O DJIEMEHTA KOPPEKLIUU CBOMX NEUCTBUH U
Hcropus CO3/1aHUA OLICHKH YCIEITHOCTH Y CBOEHUSI.
3K TPO(GOPHOI CpaBHUBAIOT crocod "
MAallUHbBI PE3YJIbTaT CBOMX NEHCTBUN C
OnbIThI Bomnbra. o0pasLoM - JIUCTOM
DneKTpuyecKuil COITPOBOKACHUS.

TOK B JIEKTPOJIHTAX OOHapyXMBalOT  OTKJIOHEHUSI.
Perenne ONMMITHA THBIX OMyMBIBAIOT TTPUYUHBI

3aJa4 Ha 3aKOHBI ITOCTOSAH -
HOI'0O TOKa

OTKJIOHEeHHH. OCyIIeCTBISIOT
CAMOKOHTPOJIb u

Habmronenue 3aBucuMoctTu
COHpOTI/IBJ'IeHI/Iﬂ HpOBOI[HI/IKa
OT TEMIEPATY PBL

B3aUMOKOHTPOJIb.
Mcnonp3oBanue
113 MepI/ITeJ'I BbHBIX

JlabopaTopHas pabota
«OnpeneneHne CTOMMOCTH
M3pacXxOqOBAHHON
3JEKTPOIHEPTUU

10 MOLITHOCTH MOTPeOUTENS U
10 CYETYUKY»

puOOpPOB. Brimonnenue
Ta0OpaTOPHBIX U

MPaKTHIECKUX pabor.
/ImarHocTika ©W  yCTpaHEHue
HENCITPABHOCTEH MPUOOpPOB.
BricTpauBanue  rumoTe3  Ha
OCHOBaHHUU UMEFOIIIXCS

nanHbIX. KoHCTpyHpoBaHue

11 MOZIEJIMPOBAHUE.

Obopynosa Hue
b1l i
JNEMOHCTPALIUN

KomneroTepnoe
obopynoBaHue

KomneroTepnoe
obopynoBaHue

ObopynoBaHue
b1l i
JE€MOHCTPALIUI

ObopynoBaHue
b1l i
JE€MOHCTPALUI

ObopynoBaHue

ISt
Tab0pPaTOPHBIX
padot u
YUCHUYCCKUX
OIIBITOB




Pemenue OJINMIHAHBIX CpaBHUBAIOT crocod 51 ObopynoBanue
3ama4 PE3YJIbTaT CBOMX NEHCTBUN C TUIS1
Ha TEIJIOBOE NEHCTBUE TOKA o0Opazom — JIUCTOM JEMOHCTPALINi
OIPOBOKAEHHUSI.
DNEeKTPOMArHUTHBIE SIBJICHUS. OGHAPYKHBAIOT ~ OTKJIOHEHHS, Ob6opynoBanue
DNIeKTPOU3MEpUTENbHBIE 0671y MBIBAKOT TPHTHHbI s §
puOOpPBL TKJIOHEHUH. OCyLIECTBIISIOT ACMOHCTpa it
MarHuTHast AQHOMAJIHSI. CaMOKOHTPOID a4 | ObopynoBanue
MarnutHbre B3aMOKOHTDOJIb. s
Oypu JEMOHCTpaLUii
PaznoBuaHOCTH
3JIEKTPOABUIATENEM.
CseroBrle | MUcTOYHUKHY CBETA: TEIUIOBBIE, 'Y npaBistoT CBOEH ObopynoBanue
siBIieHUsT | JIIOMUHECLIEHTHbIE MO3HABATENILHOH M y4eOHOU s
DKCIIepUMEHT HaOFoAeHHE. NEesITENIbHOCTBIO MOCPENCTBOM JIeMOHCTpaLni
MHorokpaTHoe n300paskeHne [TOCTAHOBKH Lenen,
IpeAMeTa B  HECKOJbKHUX MJ1aHUPOBAHMS], KOHTPOJI,
TUIOCKUX KOPPEKLIMU CBOUX ACHCTBUH U
3epKajax. OLIEHKU YCIEIHOCTH Yy CBOEHHUSL.
H3roroBUTH MEPUCKOIT U C €0 Beiienstor 1 GOpMyJUpPYIOT
MOMOIIBIO MPOBECTH [I03HABATCIbHYIO HeJlb.
HaOJIFO IeHHSI BbiiensioT  KOJIMYECTBEHHbIE
[IpakTyeckoe UCHONb30- XapaKTCPUCTUKH 0OBEKTOB,
BaHHE BOI'HY ThIX 3€pKaJl BaJaHHBIC CJIOBAMU.
3pHTENbHbIE HILTO3HH, [IppHUMAIOT MO3HABATEIBHYIO
TIOPOYKIAEMbIE TTPETOMIIEHHEM [eMb M COXpaHAIOT €€ IIpH
cBeta. Mupasi. BBITONHEHIH y4eOHbIX
PasEITIE BONOKOHHOT AefcTBHi. OcozHatoT  cBOM
N neiictBusi.  MIMeOT  HaBBIKU
Hcnonp3zoBanuec 3aKOHOB <OHCTPYKTHBHOTO
TeXHIKE OOIEHUS B MAJIBIX TPYIIIAX.
HaykaB | ABTOMaTHKa B Hallel >KU3HM. CamocrositensHo popmymmpyroT | KomneroTepHoe
skm3au | Paauo U TeeBUeHue MO3HABATENbHYIO 3amady. | odopyaoBaHue
AnbTepHaTUBHbIE UICTOYHUKHU Ymeror  (mim Pa3BUBAIOT)
SHEPIrUU. Bunst CIIOCOOHOCTD c [IOMOIIBIO
3JIEKTPOCTaHLUN BOIPOCOB n00BIBATH

Hayxka ceronnsa. Hayka u
0e30MacHOCTE JIIOIEN.

HETOCTAOIIYIO WH(OPMALIHIO.




KanenpapHo-temaruieckoe IJiaHupoBanue 9 kiace

Haszsanue Tema ypoka Koan | OcHoBHbIe Buabl | Ucnosnb3oBanue
paszaena H4Yec | AesiTeIbHOCTH o0opynoBaHust
TBO LHEeHTpa
4acoB €CTeCTBEHHOHAYY
HOH H TEXHO.J10-
THYeCKOM HANpaB-
JIEHHOCTEeH
«Touka pocta»
Bsonnoe 3zanmstue. Llemu u | 1 CamocrositenbHO opmyupyioT | KomnbroTepHoe
Beenenune 3agaun  kypca. TexHuka [IO3HABATEJILHYIO 3amady. | obopynoBaHHe
(14) 0e30MacHOCTH. YMEIT ¢ MOMOIIBIO BONPOCOB
Kunemar CriocoObI onrcaHust 1 no0BIBATH HenocTay | O6GopynoBaHue
uKa (7 1) MEXaHUYECKOr 0 UHPOPMALHIO. TUTST
TBVOKEHUS Hcnonb3oBaHie U3MEPUTEIBbHBIX | JEMOHCTpALUi
IpsimosuHeitHOE 1 ipuOOpOB. Brmonnenue
PaBHOMEPHOE IBHKEHHE T10 71a00paTOPHBIX U
riockocTu. CMOTps U3 KaKou MPaKTUYECKUX pabor.
TOYKH HaOMOAaTh JlMarHoCTMKa ©  YCTPaHEHHUE
OTHOCHTEJIbHOCTD 1 HeucrpaBHOCTEH mpudOpoB.
nBikenst. CIoxKeHne BricTpauBaHue - rumores  Ha
JBHKEHUIA. OCHOBaHHH UMEIOLIUXCS
Jlabopamopnvie pabomui: 1 nanHbx. KoHcTpynposanue OGopynoBanue
«U3yueHne OBUKEHNST M MOJIENMPOBaHue. BhmonHenue | g
CBOOOIHO MAJAOIIEro 3anaHui O | maGopaTopHBIX
Tenay», «M3ydenne neuxe- YCOBEPIICHCTEOBAHMIO pabor u
HUS Tejda 1O mprOOPOB. YYEHUYECKUX
KPY’KHOCTID Pa3paboTka HOBBLIX BAPHAHTOB | GrpToB
Kak u xyma monerenal 1 OIBITOB. OGopynoBanue
BHIIHEBas kocTouka? Pacuer, Paspaborka " TIPOBEPKA | 11
TPAEKTOPUHU IBHKEHUS TeNl U METONMKH 5 HeMOHCTpaIHiA
nepcoHaskeii pacckasos SKCMEePUMEHTAIbHOW  paboThL.
P Pacmo o MioHxay3eHe Pabora B ManbIx rpymnmax.
Hcropuueckas peKOHCTPYK- | 1 AHAIM3UPYIOT,  BBIOMPAT M |"OFopynopanme
1wst orbrroB Tanmies o 069CHOBblBaI0T CBOE pewrenne, |
OTPENeNICHHIO YCKOPEHHUS g. ACUCTBA. HpeHCTalfﬂeHHe . | nemoncparmit
pe3yJbTAaTOB MAPHOM, TPYIIIOBOI
OmnpenenexHue CKOPOCTH 1 JeSTebHOCTH.  YuacTHe B Ob6opynoBanue
PaBHOMEPHOTO IBHKCHITA auanore B cooTBeTcTBUM C | AT
Tipn UCIOESOBAHNH TPOHA- TIPaBUIAME PEYEBOrO JIeMOHCTpALHii
xKepa «OeroBast TOpOKKay. [OBEIEHISL,
Nuunamuka | Cuna Bosu, cuia 1 ObopynoBanue
(84) yOeXKIEHUS WM CHJIA - b1l i

¢busudeckast BenmmunHa?

JEMOHCTPALUN




Jlabopamopnas paboma: YmpaBisitoT csoeii | OGopynoBanue 1ist
«H3mepeHne Maccel Tena» MO3HABATENILHONH W y4ueOHOH | jabopaTOpHBIX
I[BI/DKGHI/IG TEJIA noxna MEATECIIbHOCTBIO TOCPEACTBOM pa60T u
HeﬁCTBHeM HEeCKOJIbKUX CUJI [TOCTAHOBKU ueneﬁ, YUECHUYCCKHUX
MIAHUPOBAHUS, KOHTPOJISI, | OIBITOB
JIBU>KEHNE CUCTEMBI KOPPEKLIMU CBOUX ACHCTBUN U ObopynoBaH ue
CBSI3aHHBIX TEJ OLIEHKU YCIEIHOCTU Yy CBOSHHUS. ISt
CpaBHUBAIOT criocod 51 JEeMOHCTpaLU
Jlabopamopnvie  padomuvi: pe3yIbTaT CBOMX NEMCTBUH C ObGopynosanue
«H3yuenue TPEHUsI 00pa3LoM — JICTOM st
CKOJIBYKEHUS» COTIIPOBOXK/ACHUS. Tab0pPaTOPHBIX
OOHapy KUBAIOT pabor u
OTKJIOHEHHS. OOGnyMBbIBAIOT | yUEHUYECKHX
PUYHHBI OTKJIOHEHUH. | OmbITOB
JuHaMmuka PaBHOMEPHOI O Mcnonb3oBanue Ob6opynoBanue
JBIDKEHUS O OKPYKHOCTU M3MCPUTEITbHBIX HpI/I60pOB. UL
BrinonHenne n1abOpaTOPHLIX M | 1eMOHCTpALIUii
Hcropus pa3Butus npeacras- [PAKTHICCKUX pabor. ObopynoBaHue
neHuit o BceneHHOIN. JlnarHocTika H  yCTPaHEHHE | nys
ConHevuHasicucTema. HEHCIIPABHOCTEN IPUOOPOB. JEMOHCTPALINiA
OTKpBITHS HA KOHYHKE TIEPA. BoicTpanBaHne — TUIOTE3  Ha ObopynoBanue
IlepBrie HCKYCCTBEHHBIEC OCHOBaHWH HMCIOIINXCH TUIst
CITy THUKH naHHbIX. KoHCTpynposaHue IEMOHCTpAIHA
3eMIIH. 11 MOZIEJIMPOBAHUE.
Kak BbI sIXTy Ha30BeTe. .. CamocrositensHO hopmymupyroT | KommberoTepHoe
PeakTuBHOEC  OBUXKEHHE B MO3HABaTEJIbHYIO 3a/1a4y. obopynoBaHue
IIpUpOLeE. YMerT (M1 pa3BUBAIOT)
Paccrenosanne  JTII ¢ COCOOHOCTH ¢ TTIOMOIIIBIO KommnbrorepHoe
TIOMOIIBIO BOMPOCOB 100BIBATH 00opynoBaHUE
Uvnyase | oo vona COXPaHEHHSI HEZIOCTAIOLLYIO HH(OPMALIHIO.
3axon FIMITyJIbCa PaGoTa B MaJIbIX rpynnax Haj
CoXpaHeHms aJIrOPUTMOM peLIeHHs 337124 110
HMHyJIbCA yKa3aHHOM TeMe (Ha TTpuMepe
(1) BU/ICOMATEPHAIIOB U3
UHTEPHETA).
CraTuka Jlabopamopnas pabomar: Y paBisiroT cBO€l 03HABATENb- Ob6opynoBanue
(29) «OmnpeneneHne HEHTPOB MacC HOUWW W y4eOHOW  JesiTeNb- TUIst
Pa3IUYHBIX TeN (Tpm HOCTBIO ITOCPENCTBOM TMOCTa- | J1abOpaTOPHBIX
criocoba)» HOBKH II€JIeH, INTAHUPOBAHUS, pabor u
KOHTPOJII, KOPPEKUUH CBOMX | YYEHHYECKUX
MEeNCTBUH W OLEHKU YCHEll- | ONBITOB
IIpumeHenue IIPOCTBIX HOCTH ycBOeHMsl. Brimenstor n | KommbroTepHoe
MexaHU3MOB B CTPOUTENBCT- (bopMyNUpPYIOT  MO3HaBaTeNb- | O0OPYIOBAHUE

BE. OT 3E€MJITHKH 10
Hebockpeda

HYTO 1eiab. BoimessroT Komm-

YECTBEHHBbIE  XaPaKTEPUCTUKHU
00BEKTOB,3aJaHHBIE CIIOBAMU.
[I[ppHUMAIOT MO3HABATEIBHYIO

[lelb U COXPAaHAIT €€ MpHu
BBITIOJIHEHNH y4eOHBIX AeiCT-
BUIA. NwmeroT HaBbIKU
KOHCTPYKTHBHOT'O OOIIEHUS B

MaJibIX rpynnax.




Bunbl  MaATHUKOB M HX CamocrosiTenbHO Ob6opynosanuen
Mexanms KoJIeOaHM bopMyHpyIOT TSt
eckue YT0 nepeHocuT BoJIHA? MIO3HABATEJIbHYIO 3amaqy. IeMOHCTpaLUi
KoJ1e0aHust
" BOTHBI KonebatenbHble cucTeMbl B
(3u4) NPUPONE U TEXHUKE
DJIeKTPO | DKCIEepUMEHTaJbHasIIIPOBEpKa Pa3zpaboTka HOBBIX BAPUAHTOB KomnerotrepHoe
MArHUTH | CBONCTB OM BOJH. ornbiToB. Paspadorka unposepka | obopynoBaHue
ble HccnenoBanue METOAUKH 3KCIEPUMEHTAIbHON KommsroTepHoe
KOJIeGAHHS | H]IEKTPOMATHUTHOIO PaboTLL. AHAIM3UPYIOT, obopynoBaHue
4 BOJHbI | m3nyueHus CBY-neun BBIONPAIOT 1 OOOCHOBBIBAIOT CBOE
(24) €LICHHE, NEeHCTBUSIL
OnTuka Hsrorosnenue monenu Y IpaBistOT CBOEH Komneroreproe
(44) KaJIEHIOCKOMA. [MO3HABATEILHOU U 000pyAOBaHHE
OKcnepuMeHTabHAsS ye0HOMN AeATEeNbHOCTBIO Ob6opynosanue
npoBepKa MOCPEICTBOM ITOCTAHOBKH LI€TeH, | uis
3aKOHA OTPAKEHUS CBETA. MIAHUPOBAHUS, KOHTPOJIA, TIeMOHCTpaLUi
KOPPEKLIMU CBOUX ACHCTBUH U
Jlabopamopnas paboma: OLIEHKH YCIEITHOCTH Yy CBOEHHUSI. ObGopynosanue
«H3mepenne nokasarenst CpaBHHBAIOT Cr1oco0 U pe3yabTaT | s
MPETOMIIEHHUST BOIBD) CBOMX NEHCTBUH € 0OPA3LIOM — N1aboPaTOPHBIX
ITMCTOM COTPOBOJKICHHSL. pabot U
OOHapyKUBAIOT YUEHHYECKUX
oTKJIOHeHHsT. OOTYMBIBAIOT OTIBITOB
Kak otinnyaroTcs mokazarenu [TPUYMHBI OTKJIOHEHHH. O6opyn0BaHI/Ie
MpeIOMIIEHHUS! LIBETHOTO OcCyLiecTBISOT s
CTeKJa CAMOKOHTPOJIL U JIEMOHCTPALINiA
B3aMMOKOHTPOJIb. PaboTa
B MaJIbIX Tpymnmax. Pemenne
HKCIIEPUMEHTAIbHBIX 3a7ad,
00CYyKIeHNe Pe3yJIbTaTOB,
MocTpoeHue rpaduaeckon
3aBHCUMOCTH MTOKa3aTels
MPEJIOMIJIEHHSI CBETA OT €r0
HMaCTOTBHL
duszuka Ilornomenue u ucHyckaHue Pa3zpaboTka HOBBIX BAPUAHTOB KomneroTepnoe
aTroma u csera aromamu. OnTuyeckue onbIToB. PaspaboTka u npoBepka | obopynosaHue
ATOMHOIO | CIIEKTPEL METOIMKH SKCIIEPUMEHTAIbHON
sapa (44) padoTel. Pabora B MasbIx

Hsmepenune KIIJ[ comHeuHoM
OaTapeu

rpynnax. AHaJU3UpPYIOT,
BIOMPAIOT U OOOCHOBBIBAIOT CBOE

BnusiHue paguoakTUBHBIX
W3JTy4EHUN Ha JKUBBIE
OpraHU3Mbl

[peLIeHNe, OEeHCTBUSI.
[Ipencrasienue
Pe3yJIbTaTOB MAapHOM, PyNIOBON

Cnoco0bI 3a1UTEL OT
paI[I/IoaKTI/IBHbIX I/IS.]'IyLIeHI/Iﬁ

mesTeTbHOCTH. YUacTHe B
Imrajyiore B COOTBETCTBUH C
HpaBI/IJ'IaMI/I pequoro IIOBCOCHUSA.
PeH.IeHI/Ie BKCHepI/IMeHTaHbeIX
Bamad.




V1. MaTepunanbHO-TeEXHNYECKOe 06ecrneyeHre NPorpaMmbl

OpraHu3aLMoHHbIe YCOBUS, NMO3BONSIOLLME PeaM30BaTh COAEePXKaHNe A0MONHUTENbHOM
006pa3oBaTe/ibHOM NPOrpaMmMbl «SKCNEPUMEHTapUIA NO U3NKe», NpeanonaraoT Hanuyme
060pYy0BaHMSA LieHTPa « ToUKa pocTax:

- UnchpoBas nabopatopust No U3MKe - 3LIT.;

- NOMELLIEHME, YKOMM/IEKTOBAHHOIO CTaHAapPTHLIM Y4YebHbIM 060pya0BaHEM U MEOE/bHO
(nocka, mapTbl, CTy b, WKaDbI );

- KOMMAEKT Nocydbl U O60py,£|,OBaHI/IF| ona y4eHNYECKMX OrbITOB;

- My/NIbTUMeAUIAHOTO 060pYA0BaHNS (KOMMbIOTEP, HOYTOYK, NPOEKTOP, (3LL- KapTbl, 3KpaH,
CpeacTBa TelEKOMMYHUKaLMW (NOKa/lbHbIE LLIKO/bHbIE CETU, BbIXO[ B MHTEPHET).

AnaakTnueckoe obecneyeHve npeanonaraeT HanMume TeKCTOB PasHOYPOBHEBLIX 3aaHNA,
TEMaTMUYEeCKMX TECTOB MO KaXKAOMY pasfieNly TeMbl, MHCTPYKLWIA NS BbINOMHEHNS
NPaKTUYeCcKnxX pabor.

1 MeToanyeckoe nocobume K y4edHKY rankmn 7 knacca .M. MepblwknHa, AN
BaHoBa. / YepHukosa O.A., NnageHkosa C.H., Kyapssues B.B. - Mocksa :
MpoceelleHne, 2023. https://prosv.ru/product/fizika-7-klass-metodicheskoe-
posobie02/

2. MeToguyeckoe nocobue K y4yebHuKy mnsmkmn 8 knacca V.M. MepbiwknHa, AN,
BaHoBa. / YepHukosa O.A., NnageHkosa C.H., Kyapssues B.B. - Mocksa :
MpoceelwleHne, 2023. https://prosv.ru/product/fizika-8-klass-bazovii-uroven-
metodicheskoe-posobie02/

3. MeToguyeckoe nocobue K yuebHMKY msnkm 9 knacca .M. MepbiwiknHa, E.M.
r'yTHUK, A.W. NBaHoBa M.A. lMeTposoit. / YepHukosa O.A., InageHkosa C.H.,
KyapsBsLes B.B. - Mocksa : [MpocBeLLeHNe, 2023.
https://prosv.ru/product/fizika-9-klass-bazovii-uroven-metodicheskoe-
posobie02/

4. MeTtogmyeckoe  nocobue  «Peanmsaumsi  obpa3oBaTeflbHbIX  MPOrpaMm
eCTeCTBEHHOHaYy4HOW W TEXHOMOrMYeCKOW HamnpasB/eHHOCTEN MO (M3MKe C
Mcrnosb3oBaHMeM 060pyaoBaHMS LeHTpa «Touvka pocta». / JlozoBeHko C.B.,
TpywwuHa T.A. - MockBsa : LIeHTp ecTecTBEHHO-Hay4YHOro M MaTtemMaTU4YeCcKoro
obpasoBaHus, 2021. Metoguuyeckoe nocobve «Lindposas nabopatopua no
(hm3nke». / MosanseB O.A., XaHHaHOB H.K., XomeHko C.B. - M. : [le Jlnbpw,
2023.


https://prosv.ru/product/fizika-7-klass-metodicheskoe-posobie02/
https://prosv.ru/product/fizika-7-klass-metodicheskoe-posobie02/
https://prosv.ru/product/fizika-8-klass-bazovii-uroven-metodicheskoe-posobie02/
https://prosv.ru/product/fizika-8-klass-bazovii-uroven-metodicheskoe-posobie02/
https://prosv.ru/product/fizika-9-klass-bazovii-uroven-metodicheskoe-posobie02/
https://prosv.ru/product/fizika-9-klass-bazovii-uroven-metodicheskoe-posobie02/
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MeToanyeckme pekoMeHAauun Ons npoBeAeHus nabopaTopHbIX paboT Mo
(hn3mnke ¢ NpMMeHeHNeM Lndposoii nabopatopumn Releon, 2021.

C6opHMK 3afa4y no ¢wmanke. 7-9 k.. K ydyebHukam A.B. lMepbiwKnHa v ap.
«®Pusmka. 7, 8, 9 kKn.», coct. I".A.JloHLoBa. M.: M130aTeNbCTBO «3IK3aMeH».

Anpaktnyeckne marepuansl. 7 knacc (astopbl A. E. MapoH, E. A. MapoH). M.:
Apoda. Pusmka.

Anpaktnyeckne marepuansl. 8 knacc (astopbl A. E. MapoH, E. A. MapoH). M.:
Apoda. Pusmka.

Anpaktnyeckne marepuansl. 9 knacc (astopbl A. E. MapoH, E. A. MapoH). M.:

Apoda.

LPPOBbIE OBPA3OBATEJ/IbHbIE PECYPCbl W PECYPCbl CETWU
NMHTEPHET

Bubnunoteka LIOK https://rn.edsoo.ru.

ANEKTPOHHOE NMpPUIoXeHWe K y4ebHUKY A.B.MMepbilKnHa «Pusnka. 7 Knacce»
Ha www.drofa.ru.

ANEeKTPOHHOE NpUIoXeHMe K y4ebHUKY A.B.MepbilwKnHa «dusnka. 8 Kriace»
Ha www.drofa.ru.

BubnmoTteka Bnaeoypokos no gusmnke ansa 7-9 knaccoB «VIDEOUROKI.NET».

AneKTpoHHadA TeTpadb And 7, 8, 9 knaccos. https://videouroki.net/.


https://m.edsoo.ru/
http://www.drofa.ru/
http://www.drofa.ru/
https://videouroki.net/

