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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma kypca «®Pusnka B 3aJadax W IKCHEPUMEHTax» (c
UCIIOJIb30BAaHUEM  LU(PPOBOrO W AHAIOTOBOrOo  OOOpyAOBaHUS  LIEHTpa
€CTECTBEHHOHAYYHON M TEXHOJIOTMUECKOoW HampaBieHHocTei «Touka poctay)
pa3paboTaHa Ha OCHOBE:

1. ®enepanbubiii 3ak0oH «O6 oOpazoBanuu B Poccuiickoit ®@enepanuu» (ot 29
nexadps 2012r. Ne273-D3)

2. Ilopsimox opraHu3anuy ¥ OCYIIECTBICHHUS 00pa30BaTEIbHON JESATEILHOCTH IO
JOTIOJTHUTENBHBIM 00111€00pa3oBaTesIbHbIM TIporpamMmam (mpukaz MuHOOpHayKu
Poccum ot 29 asrycra 2013r. Ne1008)

3. Konuenmusi pa3BUTHS JOMOJHUTEILHOIO OoOpa3oBaHus JaeTeil (yTBepikiacHa
pacniopsbkenueM [IpaBurtensctBa Poccuiickoit @enepanuu ot 4 centsadps 2014r.
Nel726-p)

4. [Tucbmo Munobpuayku P® ot 18 Hosi0psa 2015r. Ne09-3242 «O nanpapiieHuu
uHdopmaruu»  (METOAMYECKHE  PEKOMEHJAIMM MO0  MPOECKTUPOBAHUIO
JOTIOJTHUTENBHBIX 00IIepa3BUBAIOIINX TPOrpaMM (BKJIOYasi Pa3HOYPOBHEBBIC
POrPaMMBbI)

5. IlocranoBnenue [ MaBHOrO rocy1apCTBEHHOIO CAaHUTAPHOrO Bpaua Poccuiickoi
®enepauun ot 4 wurons 2014r. Ne4l r.MockBa OO0 yrtBepxkaenun CanlluH
2.4.4.3172-14 "CaHHTapHO-3IUAEMHOJIOTHYECKHE TpeOOBaHUS K YCTPOWCTBY,
COJICp’)KaHUIO U OpraHu3aluu pekuMa paboThl 00pa30BaTEBHBIX OpraHU3AIUI
JIOTIOJIHUTEILHOTO 00pa3oBaHus eTei."

3HaueHHe (QU3UKKM B WIKOJIBHOM OOpa30BaHUU OMNPEIEISAETCS POJIbIO
(bu3nYecKoil HAyKu B KW3HU COBPEMEHHOIO OOIIECTBa, €€ BIMSHUEM Ha TEMIIbI
Pa3BUTHUS HAYYHO-TEXHUYECKOT'O MIPOrpecca.

CouuanbHble ¥ 3IKOHOMHYECKHE YCIOBUSI B OBICTPO MEHSIOIIEMCS
COBPEMEHHOM MHUpE TpeOyIOT, YTOObl HBIHEIIHHE BBIMYCKHUKUA MOJYYUIIN
LEJIOCTHOE  KOMIIETEHTHOCTHOE  oOpa3oBaHue. YcmemHoe (QopMUpOBaHUE
KOMIIETEHIIMA MOXET MPOUCXOAUTh TOJIBKO B JIMYHOCTHO-OPUEHTHUPOBAHHOM
00pa30BaTeNIbHOM MPOIIECCE HA OCHOBE JIMYHOCTHO - AESITEIbHOCTHOTO IMOAXOJa,
KOI/1a peOEHOK BBICTYIAET KAK CyOBEKT JIEATENIbHOCTH, CYOBEKT Pa3BUTHUS.

Pemenne ¢u3mueckux 3agad — OJUH M3 OCHOBHBIX METOJIOB OOYYCHHS
¢bm3uke. C TOMOIBIO peImIeHHS 3a7ad 0000IAl0TCSd 3HAHUS O KOHKPETHBIX
00BEKTaX W SBJICHHUSX, CO3JAIOTCS M PEIIAIOTCS TPOOJIEMHBIC CHUTYyalluH,



(GOpPMHUPYIOT MPAKTHYECKUE U UHTEIUICKTYaIbHbIC YMEHUS, COOOIAIOTCS 3HAHUS U3
UCTOPUU, HAYKM M TEXHHUKH, (OPMHUPYIOTCA TaKHe KadecTBa JIMYHOCTH, Kak
[eJIEyCTPEMIICHHOCTh, ~ HAaCTOMYMBOCTb,  AKKypaTHOCTb, = BHUMATEJIbHOCTb,
JTUCUUTUTMHUPOBAHHOCTD, Pa3BUBAIOTCS ACTETUYECKHE UYBCTBA, (OPMHUPYIOTCA
TBOpUYECKHE CIIOCOOHOCTH. B mepro1 yCKOpeHHs Hay4yHO — TEXHHUECKOT 0 MpoIiecca
Ha KOKI0M pabodeM MecTe HEOOXO UMbl YMEHHSI CTABUTh U PEIIaTh 33/1a49 HAYKH,
TEXHUKH, JKU3HH. [loaTOMy 1enpi0 Qu3ndeckoro o0pa30BaHUSA SIBISIETCA
dbopMHpOBaHUS yMEHUN paboTaTh C MIKOJbHON Y4eOHOW (M3MUECKOW 3aIadueH.
[TocnenoBaTreabHO 3TO MOKHO CAENaTh B paMKax MpeasiaraeéMoii IporpaMMal.

[Iporpamma 10MOTHUTEIBLHOTO OOpa30BaHUs paccUUTaHa Ha ydammxcs 8-11
Kjlacca, oOJaJarouMX OMpeNesIeHHbIM 0ara)xoM 3HaHWW, YMEHUH M HaBBIKOB,
MOJIYYCHHBIX HA ypokax (u3uku. 3aHATUA KPYXKKOBOTO  OOBEIUHEHUS
CIIOCOOCTBYIOT Pa3BUTHUIO U TOJJEPKKE HMHTEpeca ydalluxcs K JesTeTbHOCTH
OTIPEJICTICHHOTO HAIIPABJICHHUS], AT BO3MOXXHOCTh PACIIMPUTh U YTIyOUTh 3HAHUS
Y YMEHHUS], IOJTYYEHHBIE B MPOIIECCE YUEOb, U CO3/1a€T YCIOBUS sl BCECTOPOHHETO
Pa3BUTHUS JIUYHOCTHU. 3aHATHUS KPYXKKa SIBIISIOTCA HCTOYHUKOM MOTHBAIIUUA YUEOHOM
NEATEeIIbHOCTH YYalIuXcs, 1at0T UM ITTyOOKHH SMOIMOHATBHBIN 3aps/.

BocnuTtanne TBopYeCcKoil aKTUBHOCTH yYAIIUXCS B MPOLIECCE U3YUCHHS] MU
(bU3KKY SBISETCS OJTHOM M3 aKTYaTbHBIX 33]1a4, CTOSIINX MEepe]l YIUTEIIMHU (U3UKU
B COBpeMeHHOM miKojie. OCHOBHBIMU CPEJCTBAMH TAKOTO BOCIIUTAHUS M PA3BUTHUS
CIOCOOHOCTEN ydaluxcs sBJISIOTCS SKCIIEPUMEHTAIIbHBIE UCCIIEI0BAaHUS U 3aa4u.
YMeHuem pemarh 3a7aud XapakTepus3yeTcss B IEPBYIO OYe€pellb COCTOSIHHE
NOJIFOTOBKM ydYallluXcsi, TJyOMHa YCBOEGHMsI ydeOHOro wmarepuana. Pemienue
HECTAaHJIAPTHBIX 3a7ad W TMPOBEACHHE 3aHUMATEIbHBIX OKCIEPHUMEHTATbHBIX
3aJlaHui CIOCOOCTBYET MPOOYXKACHUIO U PA3BUTHUIO Y HUX YCTOMYMBOTO UHTEpECA K
dusuke.

Iesn kypea:

[leapto mporpaMMbl Kypca BHEYPOYHOW JEATEIRHOCTH MO (pu3uke
«IKcTIepuMeHTapuil o (pu3uKey, NI yIammxcs 7-9- X KJ1acCoB SBIISFOTCS:

* Pa3BUTHE Yy yHalIUXCs MO3HABATEIIBHBIX HHTEPECOB, MHTEIIEKTYIBHBIX U
TBOPYECKUX CIOCOOHOCTEH B TMPOLECCE PEIICHHWS NPaKTUUECKUX 3ajJad U
CaMOCTOSITEJILHOT'O MMPUOOPETEHUSI HOBBIX 3HAHUM;

* hOopMHUPOBAHUE U PA3BUTHE Y YUAIIUXCS KITFOYEBBIX KOMIIETEHITUI — y4eOHO
— TI03HABATENbHBIX, WH(POPMAITMOHHO - KOMMYHUKATHUBHBIX, COIMAIBHBIX, U KaK
CJIEACTBUE - KOMIIETEHIIMN JINYHOCTHOTO CAMOCOBEPILICHCTBOBAHUS;

* (hopMUpOBAHUE MPEIMETHBIX U METANPEAMETHBIX PE3yIbTATOB O0yUCHMUS,
YHUBEPCAIbHBIX YUEOHBIX JEHCTBUIA;



* BOCIIMTAHUE TBOPYECKON JIMYHOCTHU, CIIOCOOHON K OCBOEHHIO NEPEIOBBIX
TEXHOJIOIMH U CO3/IaHUIO0 CBOMX COOCTBEHHBIX pa3pabOTOK, K BBIABM)KEHHIO HOBBIX
UAe M TPOEKTOB; pealu3alus JeATEJIbHOCTHOIO MOAX0Aa K IPEIMETHOMY
OOyUYEHHUIO Ha 3aHATUSAX BHEYPOUHOU JEATENBHOCTH MO (pu3uke. OCoOEHHOCTHIO
BHEYPOUYHOM JAESITENbHOCTHU MO (PU3UKE B paMKax KPYKKOBOU pabOThI SBISETCS TO,
YTO OHA HANpaBJieHa Ha JOCTWKEHUE OOydaroIMMHCS B OOJbIIEH CTENEeHU
JUYHOCTHBIX U METAIPEAMETHBIX PE3YyJIbTATOB.

3agaum kypca

Jns peanu3zanui 1eneut kypca TpeOyercs peleHne KOHKPETHBIX

PaKTUYECKUX 3a/]a4.

OcHOBHBIE 337]a4l BHEYPOUHOU AESITEIBHOCTU IO (PU3KKHU:

* BBISIBJICHHE UHTEPECOB, CKJIOHHOCTEN, CIIOCOOHOCTEN, BO3MOKHOCTEH ydaluXcsl K
Pa3IMYHBIM BUAAM JI€ATEIBHOCTH;

* (popMHUpPOBaHUE MPEACTABICHUS O SBJICHUAX U 3aKOHAX OKPYXKAIOLIETO MHUpa, C
KOTOPBIMH IIKOJIbHUKHU CTAJIKUBAIOTCS B IOBCEAHEBHOM KU3HU;

* popMupOBaHUE NPEICTABICHUS O HAYYHOM METOJIE€ TO3HAHUS;

* pa3BUTHE UHTEpPECA K UCCIIEOBATENBCKOMN NE€ATEIbHOCTH;

* Pa3BUTHE OIbITA TBOPUYECKON AECSATENBHOCTH, TBOPUECKUX CIIOCOOHOCTEN;

* pa3BUTHE HABBIKOB OPraHM3allMd HAy4yHOI'O TpyJa, paOOThl CO CIOBAPAMH H
SHIMKIONEAUSIMU, paboThl ¢ 000pyIoBaHueM Jaboparopun «Touka pocTay;

* CO3JlaHUE YCJOBHM NJs peaju3alid BO BHEYPOUHOE BpeMsl MPHUOOPETEHHBIX
YHUBEPCAIBHBIX YUEOHBIX JACHCTBUN B yPOUHOE BpEMS;

* pa3BUTHE OMbITa HEPOPMAIBHOTO OOILIEHHUS, B3aUMOACHCTBUS, COTPYIHUYECTBA;
paciIMpeHre paMoK OOILIEHHUS C COLIMYMOM.

* (opMHpOBaHME HABBIKOB MOCTPOEHUS (PU3MYECKHUX MOJAENEH U OIpeAesICHUs
I'PaHULl UX TPUMEHUMOCTH.

* COBEpILEHCTBOBAaHME YMEHUH NPUMEHSATh 3HAHUA MO (U3MKE IS OOBSICHEHMS
SBJIGHUN TpPHUPOJABI, CBOMCTB BEIIECTBA, pelleHus (U3NYECKUX  3ajad,
CaMOCTOATEILHOTO MPUOOPETEHUS W OLIEHKHM HOBOW HMH(pOpManuu (HU3NIECKOTO
CoJIep>KaHMsl, UCTIOJIb30BAHMS COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTHIA;

* UCMOJIb30BaHNE MPUOOPETEHHBIX 3HAHUN U YMEHUM JIJISl PEIICHUS TPAKTUUECKHUX,
YKU3HEHHBIX 3a]1aY;

* BKJIIOYEHHE YYalIUXCs B Pa3HOOOPA3HYIO MAESTENbHOCTb: TEOPETHUECKYIO,
PaKTUYECKYIO, AaHATUTUUYECKYIO, TOUCKOBYIO;

* BBIpa0OTKA TMOKUX YMEHWI MEPEHOCUTh 3HAHHS W HABBIKM HA HOBBIC (DOPMBI
yueOHOU padoThI;



* pa3BUTHE COOOPA3UTEIBLHOCTH M OBICTPOTHI PEAKIMU TIPU PEIICHUH HOBBIX
pa3IMYHBIX (PU3MYECKUX 3a/1a4, CBSI3aHHBIX C MPAKTUYECKOW J1€ATEebHOCTHIO.
HampaBneHHOCTh porpaMMbl — U poBas 1abopaTopus.

YpoBeHnb mporpamMmel — 0a30BbIA. Bo3pact oOydaromuxcs: ot 12 aet g0 16 ner.
Cpok peanuzanuu nporpammsl: 1 roa, 34 gaca.

HJIaHl/IpyCMble peE3yJabTaThl

Peanuzanuss  mporpamMmbl  CIOCOOCTBYET — JOCTHDKEHHMIO — CJIEAYIOLIUX
pe3ynbTaTOB:

Jluunocmmnoie:
B cdepe mMUHOCTHBIX YHUBEPCATBHBIX YUYEOHBIX ACHCTBUMN yUaluXcs:

* y4eOHO-IIO3HABATEIbHBI WHTEpPEC K HOBOMY YYCOHOMY MaTepHany u
crioco0am peleHusl HOBOH 3a/1auu;

* OpUEHTAIMS Ha IOHUMaHWe MMPUYHH YCIIeXa BO BHEYYCOHON IeATEIHPHOCTH,
B TOM YHCJI€ HAa cCaMOaHaIU3 U CAMOKOHTPOJIb pe3ysibTaTa, Ha aHAJIU3 COOTBETCTBUS
pe3ynbTaToB TPeOOBAHUSIM KOHKPETHOM 3a]1auH;

* CIIOCOOHOCTB K CAMOOIICHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTH
BHEY4YEOHOM JEATEIHHOCTH;

OOyyaromuiics MoayYuT BO3MOXKHOCTb JIJIs1 (POPMHUPOBAHUSA:

* BHYTPEHHEN NMO3UILMHU IKOJIbHUKA HA YPOBHE MOJIOKUTEIBHOIO OTHOLLIEHUS
K IIKOJIe, TIOHMMaHUs HEOOXOJAMMOCTH YYEHUs, BBIPAKEHHOTO B MpPeo0JialaHuu
yueOHO-TT03HAaBATEIbHBIX MOTHBOB;

* BBIPQKEHHOM YCTOMYMBOM y4eOHO-TI03HABATEILHON MOTUBAITUN YUCHUS;

* YCTOWYMBOrO Y4YeOHO-TIO3HABATEIBLHOTO MHTEpPEcCa K HOBBIM OOLIUM
crioco6am perIeHus 3a/1ad.

Memanpeomemnmnuwie:

B cdepe perynsTuBHBIX YHUBEpCATbHBIX yU€OHBIX JEHCTBUN yUalUXCS:

* [JIJAHUPOBATH CBOM JICUCTBUS B COOTBETCTBUU C IMOCTABJICHHOM 3aauyeu 1
YCIIOBUSIMU €€ peau3allii, B TOM YKCJI€ BO BHYTPEHHEM ILIAHE;

* YYUTBHIBATh YCTAHOBJICHHBIC MPABUJIA B INIAHUPOBAHUHU U KOHTPOJIE CIIOC00a
pelieHus;

* OCYIIECTBJIATh UTOTOBBIM U MOIIATOBBIM KOHTPOJIb MO PE3YyJIbTATY;



* OIICHMBATh MPABWJIHHOCTH BBITIOJIHCHUSI ICUCTBUS HA YPOBHE aJ€KBATHOU
PETPOCIIEKTUBHON OLIEHKM COOTBETCTBUSA PE3YJIbTATOB TPEOOBAHUSAM JaHHOU
3aJlayy ¥ 337a4HOi 00JIacTH;

* JICKBaTHO BOCHPUHUMATH MPEAJIOKEHUS U OLIEHKY yYUTeseH, TOBAPUILIEH,
poAUTEINICH U IPYTUX JIOJIEH;

* pas3ynyaTh Coco0 U pe3yabTaT ACUCTBUS.

OOyuaromuiics MOJIy4uT BO3MOKHOCTh HAYUUTCA:

* B COTPY/IHUYECTBE C YUUTEJIEM CTaBUTh HOBBIC yUueOHBIC 3a1aUH;

* MPOSIBIISATH MTO3HABATENIbHYIO MHUIIMATUBY B Y4€OHOM COTPYIHUYECTBE;

* CaMOCTOSITEJIHO aJIeKBATHO OILICHUBATh MPABWIBHOCTh BBIMOJHEHUS
JEUCTBUS U BHOCUTH HEOOXOJMMBbIE KOPPEKTUBBI B UCIOJIHEHUE KaK MO XOJy €ro
peann3anuu, TaKk ¥ B KOHIIE JCHCTBUSL.

B cdepe nozHaBaTenbHbIX YHUBEPCATbHBIX YU€OHBIX JEHCTBUN yUaIIUXCS:

* OCYIIECTBIATh TMOUCK HEO0OXoauMoi WHGOpPMAIMKA IS BBITIOTHEHUS
BHEYUCOHBIX 3aJlaHUil C MCIOJH30BAHHEM YYEOHOW TUTEpaTyphl U B OTKPHITOM
WHOOPMAITMOHHOM TIPOCTPAHCTBE, SHIMKIONEAUHN, CIPAaBOYHUKOB (BKIHOYAs
AJIEKTPOHHBIE, IU(PPOBBIE), KOHTPOIUPYEMOM IpocTpaHcTBe MHTEpHETA;

* OCYIIECTBIATh 3amuch (¢ukcanuio) BbIOOpoUHON wuHPOpMaMK 00
OKpY’KaroleM MUpE U 0 ce0e caMoM, B TOM YHUCIIe C TOMOIIbI0 nHCTpyMeHToB UKT;

* CTPOUTH COOOIIIEHUS, MPOSKTHI B YCTHON M MUCEMEHHOU (opme;

* IPOBOJUTH CPABHEHUE U KJIACCU(UKALINIO 110 3aJaHHBIM KPUTEPHUSIM;

* yCTaHaABJIMBATh NPUYUHHO-CICICTBEHHBIC CBS3M B HM3y4aeMOM Kpyre
SIBJICHUM;

* CTPOUTH pacCy>KJeHuUs B (hOpME CBSI3U MPOCTHIX CYKJIEHUN 00 00BEKTE, €ro
CTPOCHUH, CBOMCTBAX U CBA3aX;

OOyuaromuics MoayYuT BO3MOKHOCTh HAYUUTHCS:

* OCYIIECTBIATh PACIIUPEHHBIN TOUCK HH(POPMAIMU C HKCIOJb30BaHUEM
pecypcoB 0ubnuoTek u cetu HTepHeT;

* 3amuChIBaTh, (PUKCUPOBATH MH(POpPMALUIO 00 OKPYXAIOIIUX SIBICHUSIX C
noMoubo HHCTpymeHToB UKT;

* OCO3HAHHO U IPOU3BOJIBHO CTPOUTH COOOIIECHUS B YCTHOM M MHUCbMEHHOMN
(opwme;

* OCYIIECTBIISITH BRIOOP Hanbosee 3 PEeKTUBHBIX CIIOCOOOB PEIIECHUS 3a/1a4 B
3aBHCHUMOCTH OT KOHKPETHBIX yCIIOBH;

* CTpPOUTH JIOTHYECKOE PACCYX ICHHE, BKIIOYAIONIEE YCTAaHOBJICHHE
MPUYUHHOCIICICTBEHHBIX CBS3CH;

* MOTYT BBIUTH Ha TEOPETUYECKHA YPOBEHBb PEIICHUS 3a/ad: PEIICHHE IO
OTIPEJICTICHHOMY IIJIaHy, BJIQJICHHE OCHOBHBIMU NMPUEMaMH PEIICHUS, OCO3HAHUS
JESITEIbHOCTH IO PEIICHUIO 3a/1a4H.



B cdepe KOMMyHHKATUBHBIX YHUBEPCATbHBIX YUEOHBIX IEHCTBUHN yUaIIXCS:

* aJICKBAaTHO MCIIOJb30BaTh KOMMYHHUKATUBHBIE, MPEKIE BCETO - PEUEBBIE,
CpeACTBa JUIsl PEIICHUS pPa3JIMYHbIX KOMMYHHUKATHBHBIX 3aJad, CTPOUTH
MOHOJIOTUYECKOE COOOIICHHE, BIAACTh TUATOTHYECKON (OpMOIl KOMMYHUKAIUH,
WCNOJIb3Ysl, B TOM umcie cpeacrtBa U uHCTpyMeHTbl UKT u nucTaHIMOHHOTO
OOIICHHS,

* JIOMYCKaTh BO3MOYKHOCTHb CYIIECTBOBAHMS y JIIOJEU Pa3JIMYHBIX TOYEK
3pEHUs, B TOM YHCIIE HE COBIAJAIOIINX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS Ha
MO3UIIMIO MMapTHEpa B OOLIEHUHU U B3aUMO/ICHCTBUH;

* YYUTBHIBATh Pa3HbIE MHEHUS M CTPEMHUTHCA K KOOPJAWHALMHU PATUUHBIX
MO3ULINI B COTPYIHUYECTBE;

* popmynarpoBaTH COOCTBEHHOE MHEHHE U TTO3UIIHIO;

* JIOTOBAPUBATHCS M MPUXOJUTh K OOIIEMY pELIEHUIO B COBMECTHOMU
JeSATEIbHOCTH, B TOM YHCJIE€ B CUTYAlIMH CTOJIKHOBEHHUS HHTEepecoB; OOyyaromuics
ITOJIYYUT BO3MOKHOCTb HAYUYHUTHCS:

* YYUTHIBAaTh M KOOPJWHHUPOBATH, B COTPYJHUYECTBE, OTIUYHBIE OT
COOCTBEHHOM MO3UIIUHU, TTO3UILIUIO JIPYTUX JIIO/IEH;

* YYUTBIBATh Pa3HblEe MHEHUS M WHTEPECHl U OOOCHOBBIBATH COOCTBEHHYIO
MTO3HIIUIO;

* IOHUMATh OTHOCUTEJIbHOCTh MHEHUI U MOJAXO0/I0B K PELIEHUIO MPOOJIEMBI;

* APryMEHTHPOBATH CBOK NO3ULMI0 M KOOPAMHUPOBATH €€ C IMO3ULUAMH
NapTHEPOB B COTPYIHHUYECTBE MPU BBIPAOOTKE OOLIEr0 pElIEHUSI B COBMECTHOU
NEATEIIbHOCTH;

* 3aJaBaTh BONPOCHI, HEOOXOIMMBbIE Ui OpraHU3alMM COOCTBEHHOM
JEATEIIBHOCTH U COTPYIHUYECTBA C TAPTHEPOM;

* OCYILUECTBJIATb B3aWMHBIM KOHTPOJIb M OKAa3blBaTb B COTPYIHHUYECTBE
HEOOXOIMMYIO0 B3aMMOTIOMOIIIb.

IIpeamerHsble:

- OPUEHTHUPOBATHCSA B SBJICHUSIX M OOBEKTaX OKPYKAIOIIET0 MHUpa, 3HATh
IPAHUIBI KX TPUMEHUMOCTH;

- IOHUMAaTh OMpeeIeHHs PU3NUECKUX BETUYUH U IOMHUTD ONPEIEIISIONIne
bopMyIIBI;

- IOHUMATh KaKUM (PU3NYECKUM MPUHIIATIAM ¥ 3aKOHAM TIOTYUHSIOTCSI TE€ UK
WHBbIE OOBEKTHI U SIBJICHUS IPUPOIbL;

- 3HAaHUE MOJIETIU TIOMCKA PEIIeHU I 3aa4 10 QU3HKE;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHKH.
- MpUMeYaTh MOJCIH SIBJICHUNU U 00BEKTOB OKPYIKAIOIIET0 MUPA;
- AaHAIM3UPOBATH YCIOBUE 3a/1a4H;



- mepedopMyIHpOBaTh W MOJEIUPOBATh, 3aMCHSITh HCXOJIHYIO 3a1ady
JIPYyrowu;

- COCTABJISITh IIJIaH PEIICHUS;

- BBIJIBUTAaTh U MPOBEPSTH MpeEAJIaraeMsple JJIs1 PEIICHUS TUTIOTE3bI;

- BJIQJIETh OCHOBHBIMHA YMCTBEHHBIMHU OIEPALMSIMH, COCTABIIIOIIUMU ITOUCK
pEILICHUS 3aJa4u.

Conep:xkanue NporpaMMbl BHEYPOUHOII 1eITeILHOCTH
7 kjaacc

Beenenne. BeonHoe 3ansartue. Lenu u 3agaum kypcea. TexHuka 6€3011acHOCTH.
Ponb skcnepumenma ¢ cusznu ueslogexa.

Teopusa: W3yuynth OCHOBBI TEOpUM NOrpemHocTed. llorpemHocTH npsAMBIX U
KOCBEHHBIX U3MEPEHHM, MAKCUMAaJIbHAS [IOTPELIHOCTh KOCBEHHBIX U3MEPEHUH, YUET
NOTpelIHOCTe  M3MEpeHMid mnpu  noctpoeHun rpadukos. IlpencraBnenue
pE3yNbTaTOB U3MEPEHUH B (hopMe TAOIUI] U TPadUKOB.

Ilpakmuka: OCHOBBI TEOPUH TMOTPEIIHOCTEH TMPUMEHSTh IPU BBITOJTHEHUH
AKCIEPUMEHTAJbHBIX  3aJlad, MPaKTHYECKUX paboT. (C  HCIOJIb30BAHUEM
o0opyaoBaHUS «Touxka pocTay)
Xapaxmepucmuxka 0CHOBHbIX 6U008 Oesimenvhocmu: 1IpUBOAUTH TPUMEPHI
00BEKTOB M3ydeHUs: GU3UKU ((pu3nyecKue sBJICHUs, PU3NUECKOE TEO0, BELIECTRO,
busuueckoe moine). Habmogath W aHAIM3UpPOBATH (UBHYECKUE — SBIICHHUS
(bukcupoBaTh M3MEHEHHSI CBOMCTB OOBEKTOB, CpaBHHUBATh MX W 0000IIATH).
[T03HaKOMHTHCS C IKCIEPUMEHTAILHBIM METOJ0OM HCCIIeI0OBaHus Mpupoibl. COopka
npuOOpPOB H  KOHCTpYKIMHA. McCrmonp30BaHWE HW3MEPHUTEIBHBIX  MPHOOPOB.
BrimotHeHHE 1a00paTOPHBIX M MPAKTHYECKUX paboT. JlnarHoCTHKA U yCTpaHEHUE
HEUCITPaBHOCTEH MpuOOpoB. BricTpanBaHne THIIOTE3 HA OCHOBAHWHM WMCIOIIUXCS
JTAHHBIX.

MexaHnuka.

Teopus: PaBHOMEpHOE U HEpaBHOMEPHOE ABMKeHHE. [ padruueckoe rpecTaBlieHe
nBkeHus. Perenue rpaduueckux 3ajad, pacdyeT MyTH U CPEIHEH CKopocTh &
HEpaBHOMEpPHOTro JBIKEHUS. [loHsTHE MHEpIMU W WHEpTHOCTU. lleHTpoOexHas
cuna. [I[pumeHeHue naHHbIX PU3NUECKUX TOHSATUM B )KU3HEEATSIbHOCTH YEJIOBEKA.
Cuia YIPYroCTH, cuna TpPEHUSI.
Ilpakmuxa: WccnenoBaHWe 3aBUCUMOCTH CHWJIBI YIIPYTOCTH, BO3HHKAKOLIECH B
Npy>XuHE, OT cTeneHu nedopmaruu npyxkuHbl. Onpenenenue koddduimenta



TpeHHuss Ha Tpubomerpe. (C ucmoip3oBaHHeM o00OopyaoBanus «Touka poctay)
HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS OT CHUJIbl HOPMAJIBHOTO JABJIEHUS.
Xapaxkmepucmuxa OCHOBHBIX 8U008 OesimelbHOCmu: AHaIU3 Tabaull, Tpa(uKoB,
cxeM. Ilouck oObscHeHus HaOmOIaeMbIM COOBITHSIM. OrnpeneneHrue CBOWCTB
npuOOpoOB MO uepTekaM M MOJAENSAM. AHaIU3 BO3HUKAIOIIUX MPOOJIEMHBIX
cutyanuid. 1300paxkath cucTeMy KOOpPAUHAT, BEIOMPATh TEIO OTCUETA U CBS3BIBAThH
€ro ¢ CHUCTEMOM KOOpauHAT. MCronp30BaTh CUCTEMY KOOPIAMHAT JJISI W3YyYCHMS
OpsIMOJIMHEMHOTO  JBMKeHHs Tena. COopka mpubOOpOB U KOHCTPYKLHUH.
Hcnonb3oBaHne H3MEPUTENbHBIX TPUOOPOB. BeINoiHeHHe 1a00OpaTOpHBIX U
MpaKTUYECKUX paboT (c wucnonb3oBaHueM oOopynoBaHusi «Touka pocTay).
JlmarHoctrka M ycTpaHEHUE HEUCIIpaBHOCTEH mpuOopoB. BricTpauBanue runores
HAa OCHOBAaHMHM HMEIOLIMXCSA JaHHbIX. KOHCTpyHpoBaHME U MOJEIHPOBAHUE.
BrlnonHeHne 3ajaHuil 10 yCOBEPIIEHCTBOBAHUIO NpHOOPOB. PazpaboTka HOBBIX
BApUAHTOB OMNBITOB. Pa3paboTka M mNpoBEpKa METOJUKH SKCHEPUMEHTAIBHON
pabotel. Pabota B ManbIx rpymnmax. AHaIU3UPYIOT, BHIOUPAIOT U OOOCHOBBIBAIOT
CBO€ pemieHue, AcucTBusa. lIpeacraBieHue pe3yiabTaTOB MApHOW, TIPYNIIOBOU
JEATEIbHOCTH. Y4YacTHE€ B JMajore B COOTBETCTBUM C IPAaBWIIAMH pPEYEBOIO
IIOBEICHUS.

I'mapocraTuka.

Teopus: 3axkoH Apxumena, 3akoH Ilackansg, THUIPOCTATHUECKOE JABJICHUE,
cooO1Iaronecs COCYABI, TUJIPABINYECKHE MalIlIVHBI.
Ilpaxmuxa: 3anauu: BBITAIKUBAIOUIAs CUJIa B PA3IMYHBIX CHUCTEMax; MpHOOpHI B
3aja4yax (COOOIIAIMeEcss COCYbl, THUAPABINYECKUE MALIUHBI, phlYaru, OJOKH).
DKCnepyUMEHTalIbHbIE 3aJaHus: |)u3MepeHue cuiibl Apxumena, 2)U3MepeHue
MOMEHTA CHJIbI, IEHCTBYIOLIErO Ha pblyar, 3)u3MepeHue padoThl CUIIbl YIIPYTOCTH
Ipy MOABEME T'py3a C MOMOIIBIO MOJABMXKHOIO WJIM HEMOABMXKHOTO OJioKa. (C
UCIIOJIb30BaHuEM 00opyaoBanust « Touka pocTay)

Xapakxmepucmuka OCHOBHBIX 6U008 OesimenbHoCmu: AHanu3 Tabnul, rpapuKos,
cxeM. Ilouck oObscHeHuss HaOmogaemMbiM coObITUAM. COopka MpUOOPOB H
KOHCTpyKIui. lMcnonb3oBanue uW3MepUTENbHBIX TpUOOpPOB.  BrimomHeHue
7a00paTOPHBIX HW  TPAKTUYECKUX  paboT. JlmarHoctuka W yCTPAHCHHE
HEUCHpaBHOCTEN mpuOopoB. BricTpanBaHue rumnore3 Ha OCHOBAaHUHM MMEIOLIUXCS
nanHblx. KoHcTpynpoBanume u MozenupoBanue. Pabora B Manbix rpynmax.
AHanu3upylOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE peEIIEHUE, JCHCTBUSL.
[IpencraBnenne pe3ysibTaTOB MNApHOM, TPYIIIOBOM AesaTenbHOCTH. [loaroroBka
COOOIICHU M [OKJIaJ0B. YYacTHE B JAMAJIOTe B COOTBETCTBUM C MpaBUJIAMU
pEYEBOro MOBEICHHUS.



Craruka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpAbIX TEN. YCIOBUS PAaBHOBECHS.
Mowment cunsl. [IpaBuno momenTosB. LlenTp Tsbxkectu. MccnenoBanue pasinuuHbIX
MEXaHUYECKUX cucreM. KoMOMHMpOBaHHBIE 3aJauM, HCIHOJIB3YS YCIOBUSA
PaBHOBECHSI.

Ilpaxmuxa: VIzrotoBnenue paboTtaroiei cucTeMbl 0JIOKOB.

Xapaxmepucmuka OCHOBHbIX 6U006 OesamenvHocmu: AHanu3 TabnuL,
rpaduxoB, cxem. [louck oOBsicHeHHs HaOMIOAaeMbIM COOBITUAM. OmnpeneneHue
CBOMCTB PUOOPOB 110 YEPTEKAM U MOJEISIM. AHAJIN3 BO3HUKAIOIIKX POOJIEMHBIX
curyauuii. HaOmionate aelicTBUE€ NPOCTBIX MeXaHU3MOB. [lo3HaKOMUTBCS C
¢usznyeckoil Monenbl0 «abCoMOTHO TBEpAOE Teno». Pemars 3amaun  Ha
IpUMEHEHUE YCIOBHs(MpaBUiia) paBHOBecHs pbiyara. IlpumeHsaTs yciaoBue
(mpaBWJIO) paBHOBECHUS pblyara Juisi OOBSICHEHMS JIEUCTBHS  Pa3IMUHBIX
MHCTPYMEHTOB, HCIOJB3YyeMbIX B TEXHHKE W B ObiTy. COOpka mnpudbOpoB u
KOHCTpYKIMi. lcnonb3oBaHue U3MEpUTENbHBIX HpUOOpPOB.  BrimoaHeHue
7a00paTOpHBIX W MpakTHYEeCKUX paboT. JlmarHocTMka U ycTpaHEHHE
HEUCHpaBHOCTEN NpubopoB. BricTpanBaHue runore3 Ha OCHOBAHUM MMEIOIINXCS
naHHbeIX. KoHcTpynpoBanume W MojenMpoBaHUE. BpINoHEHHWE 3alaHuil 110
YCOBEPILIEHCTBOBAHHUIO NpuOOpoB. Pa3zpaboTka HOBBIX BapHUAHTOB ONBITOB.
Pa3paboTka 1 nmpoBepka METOJUKH SKCIEPUMEHTAIbHOU paboThl. PaboTa B Mabix
rpynnax. AHaIU3UpYIOT, BEIOMPAIOT U OOOCHOBBIBAIOT CBOE pElIeHUE, ACHCTBUS.
[IpencraBiieHre pe3yabTaTOB MapHOM, TPYNIIOBOM JeATeNnbHOCTH. IloaroroBka
cooOmeHnii 1 A0kiIaaoB.  OCYIIECTBISIIOT — CaMOOLICHKY, B3aUMOOLIEHKY
NEATEIbHOCTH. Y4YacTHEe B JMajore B COOTBETCTBUM C INPAaBWIAMH pPEUYEBOIO
NOBEACHMUS.

8 kiacce

TenoBbIe ABJICHNUSA.
TennoBoe pacuupenue tein. [Ipoueccs IIaBieHus U OTBEPACBAHUS, UCTIAPCHUS U
KOHAeHcauu. Temonepenayda. BiiaxxHOCTh BO3yXa HA Pa3HbIX KOHTUHEHTAX.



Hemoncmpayuu: 1. Habmonenue tasHus jabjaa B Boje. 2. CKOpocTy ucnapeHus
pasnuuHbIX xKuaKocTel. 3. TennoBble ABUraTenu Oy yuero.

Jlabopamophwvie pabomel (C ucnonb3oBaHueM obopymoBanus «Todka pocta»): 1.
N3MeHeHWsT JJIMHBI Tejla TMpd HArpeBaHUM W oxJaxiaeHuu. 2. OTiauBKa
napaduHoBoro coiaaTuka. 3. Habmroaenue 3a riuaBieHuem jbaa 4. OT yero 3aBUCUT
CKOPOCTh HcHapeHus >xuakoctu? 5. HaOmroleHwe TerionpoBOAHOCTH BOJBI U

BO3/TyXa.

Xapakmepucmuxka  0OCHOBHbIX U008  OesimenbHocmu.  CaMOCTOSITEIIBHO
bopMyIMpPYIOT MO3HABATEIBHYIO 33/1a4y. YMEIOT € MOMOIIbIO BOIIPOCOB J100BIBAThH
HejocTaronyo  uHpopMaruio. lcrnonb3oBaHre HM3MEPHUTENBHBIX MPUOOPOB.
BrimotHeHIE 1a00paTOPHBIX U MPAaKTHIECKUX padoT. JlnarHocTuka U ycTpaHEHUE
HEUCTpaBHOCTEN MpuOOpPOB. BrIcTpanBaHue rUIoTe3 Ha OCHOBAHUM HMMEIOLIUXCS
naHHbIX. KoOHCTpyupoBaHMEe H MOJAEIHPOBAHHWE. BBINOTHEHHWE 3aJaHul 1O
YCOBEPILIEHCTBOBaHMUIO TMpuOOpoB. Pa3paboTka HOBBIX BapUAHTOB OIBITOB.
Pa3zpaboTka 1 mpoBepka METOAMKHU dKCIIEPUMEHTAIbHON paboThl. PaboTa B Masbix
rpynmnax. AHaJIU3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE pEIICHUE, JACHCTBUSI.
[IpencraBnenne pe3yJbTaTOB MapHOM, TPYNIOBOM JESITEIBHOCTH. Y4YacTHE B
JIAAJIOTE B COOTBETCTBUHU C MPABUJIAMU PEYEBOTO MOBEACHUS.

DJleKTpUYecKue siBJIeHUsl.

Muxkpomup. Moaenu atoma, cymectBoBasinue 10 Hadana XIX. Mcropus
OTKPBITHS U ACHUCTBUS TAIbBAHUUYECKOTO AieMeHTa. ctopust coznanus
anexkTpodopHOi MamHbl. OnbIT BoibTa. DIEKTPUUECKUN TOK B DJICKTPOJIUTAX.
Hemoncmpayuu: (c ucnoib3oBanreM odopynoBanus « Touka poctay) 1. Moaenu
aToMoB. 2. ['anpBaHnYeckue 37eMeHTHI. 3. DnekTpodopHoit MamuHbl. 4. ONBITHI
Bousbra u 'anpBanm.

Jlabopamopnwvie pabomul: 1. Co3naHue ralbBAaHUYSCKUX AJIEMEHTOB U3 IMOJPYYHBIX
CPEACTB. 2. DIEKTPUYECKUN TOK B KUJKOCTAX CO3JAHUS «30J0TOTO KITIOUUKA.

Xapakmepucmuka  OCHOBHBIX U008 OesamenbHocmu:  YTPABISAOT  CBOEH
MO3HABATENILHON W y4eOHON JesTEIHHOCThIO MOCPEICTBOM ITOCTAHOBKU IIEJIEH,
IIJJAHUPOBAHMUsSI, KOHTPOJISA, KOPPEKLUMUHA CBOUX NEUCTBHUM M OLICHKH YCIEIIHOCTH
ycBoeHus1. CpaBHUBAIOT CIIOCO0 U pe3yIbTaT CBOMX JAEUCTBUI ¢ 00pa3lioM - JTUCTOM
conpoBoxaeHus. OOHapykuBalOT  OTKJIOHEHHS. OOAyMBIBAIOT  MPUYUHBI
OTKJIOHEHUH. OCYyIIECTBIAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb. Mcrons3oBanue
U3MEpPUTENBHBIX MPUOOPOB. BhINoiHeHne 1ab0paTOPHBIX U MPAKTUYECKUX PadoT.
JlmarHocTrka M ycTpaHEHHE HEUCIIpaBHOCTEH mpuOopoB. BricTpanBanue rumores
Ha OCHOBAaHMM UMEKIIMXCs NaHHBIX. KOHCTpyHpoBaHKue U MOAEIMPOBAHUE.



B.HCKTPOMaFHI/ITHLIe ABJICHUA.

MarauTtHoe noje B BemlecTBe. MarHutHas aHoMmaius. MarHutHele Oypu.
PasnoBunHOCTH AIEKTPOU3MEPUTEBHBIX pUOOpPOB. PasnoBunHOCTH
DIIEKTPOJBUTATENEH.

Hemoncmpayuu (c ucrionb3zoBaHueM 0bopyaoBanus «Touka pocTta»):

1. HarnssgHOCTh TTOBEEHMS BEMIECTB B MarHUTHOM mnoJie. 2. [Ipe3entannuu o
MarHUTHOM I10Jie 3eMJIM U O MarHUTHBIX Oypsx. 3. JleMoHcTpanus pa3sHOBHIHOCTEH
AIEKTPOU3MEPHUTENBHBIX ~ NpuOopoB. 4.  HarmamHocTs — pa3sHOBUAHOCTEH
anekTpoasurareneit. JlabopaTtopusie paboTel: 1. HccnmemoBanuwe pa3iaMdHBIX
AIEKTPOU3MEPHUTEIBHBIX TPHOOPOB.

Xapakmepucmuxka O0CHO8HBIX 6U008 OeamenbHocmu: YTPABIAIOT CBOEH
MO3HABATEJILHON W y4eOHOH JesTEIbHOCThIO MOCPEICTBOM IMOCTAHOBKH IICJICH,
IJIAHUPOBAHUSI, KOHTPOJISL, KOPPEKIHUHU CBOUX JECHCTBUM M OLICHKH YCHEIIHOCTH
ycBoeHus1. CpaBHUBAIOT CIIOCO0 U pe3yiIbTaT CBOUX JICUCTBHI ¢ 00pa3lioM - JTUCTOM
conpoBoxkJieHusi. OOHapyXUBalOT  OTKJIOHEHHS. OOIyMBIBAIOT  MPUYUHBI
OTKJIOHEHUH. OCYIIECTBIAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Onruueckue siBJeHUs.

HNctounnku cBeTa: TEIUIOBBIE, JIFOMUHECLEHTHBIE, HCKYCCTBEHHBIC.
W3roToBneHne kamepbl - 0OCKypa M HCCIIEIOBAaHUE H300PAKEHUSI C MOMOIIbIO
Mozesid. MHOTOKpaTHOE N300pakeHrEe PEIMETA B HECKOJIBKUX IJIOCKUX 3€pKaiax.
M3roToBUTH MEPUCKOI U C €ro MOMOIIbI0 TTpoBecTH HabmoaeHus. [IpakTuyeckoe
WCMOJIb30BaHWE BOTHYTBHIX 3€pKajl. 3pUTEIbHbIC WIUIIO3UHU, TOPOKIAECMbIC
npesioMiieHueM cBeta. Mupaxu. Pa3Butre BOJIOKOHHOM onTukH. Mcnonb3oBaHue
3aKOHOB CBETAa B TEXHUKE.

Hemoncmpayuu (c ucnosibzoBanueM odopyaoanus «Touka poctay)

1. PaznuuHble UCTOYHMKHU cBeTa. 2. M300pakeHue npeameTra B HECKOJIbKUX
II0CKUX 3epkanax. 3. M3o0paxkeHue B BOrHYTHIX 3epkaiax. 4. Mcnosb3zoBaHue
BOJIOKOHHOM onTukd. 5. YcTrpoicTBO (oToamnmapaTtoB, KHHOIPOEKTOPOB,
kaneraockonoB. Jlabopatopubie pabotsl: 1. M3roroBnenue kamepsl - 00CKypa U
UCCIIEIOBaHUE M300paKeHHs ¢ IOMOIIbIo Mozenu. 2. [IpakTnueckoe mpUMeHeHne
mIockux 3epkai. 3. IIpakTuyeckoe WCHOJNB30BAaHHE BOTHYTBHIX 3€pkan. 4.
H3roToBieHue nepuckora u HaOIoAeHHS C TOMOIIBI0 MOCIIH.

Xapaxmepucmuka O0CHOBHbIX 6U008 OesmeNlbHOoCmu. YTHOPaBISAIOT CBOCH
MO3HABATELHOM M Y4eOHOH JeATEeIbHOCTBhIO MOCPEICTBOM MOCTAaHOBKH IIEJIEH,



IJJAHUPOBAHUsI, KOHTPOJISA, KOPPEKUMUHA CBOMUX JIEUCTBHM M OLICHKH YCIEIIHOCTH
YCBOEHHUA. Bbiensior u  QopMyaupyroT IO3HABaTEJIbHYIO I€lb. Bplienstor
KOJIMYECTBEHHBIE XapaKTEPUCTUKU OOBEKTOB, 3aJlaHHbIE cioBaMmu. [IpuHuUMaiOT
[O3HABATEJIbHYIO LI€Jb U COXPAHSIOT €€ NPU BBINOJIHEHWU Y4YE€OHBIX JEHCTBUH.
Oco3HaroT cBou AeicTBusl. IMEIOT HaBBIKU KOHCTPYKTUBHOTO OOIICHHS B MaJbIX
rpyImax.

YenoBek u npupoaa

ABTOMaTHKa B Hallled XW3HU. [IpuMepbl UCIOIB30BaHUA ABTOMATUYECKHUX
YCTPOMCTB B Hayke, Ha NpousBojacTBe W B ObiTy. CpeacrtBa cBsizu. Pamuo u
TeJEeBUJACHUE. AJIbTEPHATUBHBIE WCTOYHUKHU SHEPruu. Bujsl 3J1€KTpOCTaHIUU.
HeobxoauMoCcTh SKOHOMHUU TPUPOIHBIX PECYPCOB M HMCIOJIB30BaHUS, HOBBIX
AKOJIOTMUHBIX M 0Oe30macHbIXx TexHoJornil. Hayka u 0e30macHOCTh JIHOJIEH.
Hemoncmpayuu: 1. poromaTepualibl ¥ CIalIbI O TEME.

Jlabopamophvie pabomul: 1. I3ydenue AEUCTBUIM CPEICTB CBSI3U, PanoO U
TEJIEBUACHUS.

Xapaxmepucmuka o0cCHOBHbIX 6U008 OesmenbHocmu: CaMOCTOATEIHHO
bopMyIHUPYIOT TO3HABATEIBHYIO 33/1auy. ¥YMEIOT (WJIM pa3BUBAIOT) CIIOCOOHOCTH C
MOMOIIIbIO BOTIPOCOB JI00BIBATh HEIOCTAIOIIYIO HH(OPMAIHIO.

9 kiaacce
Kunemaruka

CriocoObl  omMcaHus MeEXaHMuYecKoro nBikeHus. Cucrema oTcuera.
[IpsmonuueliHoe ABrkeHHE. [IpsAMoONIMHEHOE pPaBHOMEPHOE JBHKEHHE IO
mIockoctu. llepemenmenne M CKOPOCTh INMPHU PAaBHOMEPHOM MPSIMOJIMHEHHOM
JBW)KECHUU MO TUIOCKOCTH. OTHOCUTENBHOCTH ABMKEHUSA. CIOKEHUE BUKEHUU.
[IpuHIMI He3aBUCMMOCTH JBWXeHHHU. KpuBosmHenHOe ABWKeHUE. JIBHKEHUE
Tena, OpOILIEHHOrO0 IMOJA YIJIOM K TOpU30HTY. PaBHOMepHOE MABMXKEHHE IO
OKPYXHOCTH. YTriioBasg ckopocTb. llepron u wactora BpameHus. CKOpOCTb H
YCKOpPEHHUE IIPU PABHOMEPHOM JIBUKEHUU 110 OKPYKHOCTH.

Jlabopamophnvie pabomst (c wucmosb3oBaHueM oOopynoBanus «Touka
poctay): U3yuenue nBmKeHHUsI CBOOOHO TIaaroIiero tena. M3yuenue IBrKeHus 1o
OKPYXHOCTH.

IpumepHvie membl npoeKMHbIX U Uccredosamenbckux pabom. OnpenaeneHme
CKOPOCTH PAaBHOMEPHOTO ABWKEHHSI TPH HUCIIOJIb30BAHUU TpeHakepa «OeroBas
nopoxkkay. Mcropuyeckass peKOHCTPYKIMs ONBITOB [anuies mo ompenesieHHro



ycKopeHusi cBoOogHoro maaeHus Ten. [lpuHnumsr paboTsl mpuOOpPOB  AJIs
U3MEpPEHUs] CKOopocTeld M yckopeHuid. llpuMeHeHue cBOOOAHOrO majaeHus s
U3MEPEHUs] pEeaKUM desoBeKa. PacueT TpaeKTOpUM MABMXKEHUS MEPCOHAKEN
pacckasoB P.Pacmo.

Xapakmepucmuxa oCHOB8HbIX U008 OesimelbHOCMU. YTEHUE U 00CYX ICHUE
TEKCTa CTaTed MHTEpPHET-CalTOB, OOCYXICHHE JOKJIaJ0B M MPE3CHTALUMH,

COCTaBJICHUE U PEILICHHE 3a7a4, 0OCY>KJEHHE CIIOCOOOB pelieHus (MOArOTOBKA K
OI'D o ¢gusuke).

JIlnunamuka

Nueprmanbabie cucteMbl oTcuera. Cuna. 3akoHbl HeroToHa. J[BHKeHUE Tena
10JT JEMCTBUEM HECKOJbKUX CHI. JIBM)KEHHE CUCTEMBI CBSI3aHHBIX Tel. J(MHamuka
PAaBHOMEPHOTO JIBUKEHUS MAaTepUAIbHOM TOYKM MO OKpYXKHOCTH. Kiaccel cui.
3aKOH BCEMHUPHOTO TATOTEHUs. J[BMkeHuWe IuiaHeT. VICKyCCTBEHHBIE CITyTHUKH.
Conneunas cucrema. Mcropus pazsutus npencrtasiieHui o Beenennoi. Ctpoenue
u sBoJrons BeeneHHOM.

Jlabopamophnvie pabomst (C uCHOJIBb30BaHUEM o00OOpynoBaHusi «Touka
poctay): M3mepeHnue macchl Tela C HMCIOJIB30BAHUEM BEKTOPHOTO Pa3NIOKEHUS
cwibl. M3yyeHue KUHEMATUKU M JUHAMHUKHA PABHOYCKOPEHHOTO JBIKCHMS (HA
npuMepe MamHbl ATBya). M3ydueHune TpeHus CKOJIbKEHUS.

IIpumepHvle memvl npoexmuwvix u ucciedosamensckux pabom: Vicropuueckas
peKOHCTpyKIUs onbIToB KynmoHa 1 AMOHTOHA MO ONPENEIICHUIO BEJIUYUHBI CUIIbI
TpeHUsl CKoJib>keHHsl. [lepBbie MCKycCTBEHHbIE CIyTHUKH 3eMiu. Kak oTimnuarorcs
MEXaHHUYECKHUE MPOIIECCHI Ha 3eMiie OT MEXaHUUYECKUX MpolieccoB B kocMmoce? Tena
Conneunont cucrembl. OTKpPBITUS HAa KOHUYUKE Iepa. Xapakmepucmuka OCHOGHbIX
81008 OesimelbHOCMmU. YTeHHE U OOCYXJIEHUE TEKCTa CTaTe WHTEPHET-CANTOB,
OoOCyXXJIeHHE JIOKJIaJOB MW [MPE3CHTAllUi, COCTaBJIEHWE W peUIeHue 3ajaad,
o0cyxeHue cnocoooB penieHus (moarororka k OI'D no ¢usuke).

Nmnyasc.

3akoH coxpaHeHus wumnyiaeca Mmnynec.  M3MmeHeHue — mMinysbca
MaTepuanbHON TOUYKH. CrucreMa Ten. 3aKOH COXPaHEHUSI UMITYJIbCA.

IpumepHovle membl NpoeKMHUBIX U UCCle008ameNbeKux pabom: PeakTuBHOE
npwkenue B npupoae. Paccnemoanme JITII ¢ moMomipro 3akOHA COXpaHEHHS



UMIYJIbCa. Xapakmepucmuka OCHOBHBIX 6UO08 OesmeNbHOCmU: YTeHHe U
OOCYXKJeHHEe TEKCTa CTaTeld WHTEPHET-CAaWTOB, OOCYXJCHHE [OKJIa0OB U
Npe3eHTAINN, COCTABIICHUE W PEIICHHE 3a1ad, OOCYKICHHE CIIOCOO0B pEIICHUS
(moaroroBka k OI'D no usuke).

Craruka

PaBHoBecue Ttena. MOMEHT CHIIBIL. Y CIIOBUS PaBHOBCCH TBEPOAOIO TCIIA. HpOCTI)IG
MCXaHHU3MBI.

Jlabopamophnvie pabomst (c wucmoNb3oBaHUEM oOopymoBaHus «Touka
pocTtay): OnpezesieHre HEHTPOB MacC Pa3IMYHbIX Tel (TPU crocoba).

IIpumepnvie membl npoeKmuvIX U uccreoosamenvckux pabom. Ilpumenenne
OPOCTBIX MEXaHU3MOB B CTPOUTENBCTBE: OT 3EMIIIHKA JI0 HeOockpeoa.
HccnenoBanre KOHCTPYKIUH BEJIOCHUIIEA.

Xapaxmepucmuka OCHOBHBIX U008 OesimebHOCmU. IYTCHHE U 00CYXKICHUE
TEKCTa CTaTell WHTEPHET-CAMTOB, OOCYXIEHHE JOKJIATOB U IPE3CHTAIIHH,
COCTaBJICHHE W pEIICHUE 3a/1ad, 00CyKJIeHUE CIOCOO0B pemieHus (TIOJroTOBKa K
OI'D no dusuke).

Mexanuyeckue Kojde0aHMs M BOJHbI MexaHuyeckue KoJjieOaHHUs.
[TpeoOpa3oBanue 3HEPruUM MpU MEXaHUUECKUX KoseOaHusaX. MartemaTtuyeckuil u
NpYXUHHBINA MasTHUKH. CBOOOJHBIC, 3aTyXaloIIMe U BBIHYXKJECHHBIE KOJeOaHUs.
Pe3onanc. Mexanuueckue BoJHbI. J{JTMHA U CKOPOCTH BOJIHBL. 3BYK. JlabopamopHuyle
pabomwul  (C HCHOIB30BaHMEM oOopyaoBaHus «Touka pocray): W3ydenue
KOJIEOaHU HUTSHOTO MasiTHHUKA.

Ilpumepnvie membl npoekmuvlx U uccieoosamenvckux paoom: CTpyHHbIC
MYy3bIKaJIbHbIE MHCTPYMEHTHI. KonebaTeabHble CUCTEMBbl B MPUPOJE M TEXHHUKE.
Xapaxmepucmuxka 0CHOBHbIX U008 OesimelbHOCHU. YTCHUE U 00CYKICHUE TEKCTa
cTaTell MHTEPHET-CAalTOB, OOCYKJICHHE JAOKIAJ0B U MPE3CHTAIN, COCTABIICHUE U
pernieHue 3aaa4, o0cyxaeHue crnocobos pemieHus (moaroroska k OI'D no usuke).

DJIeKTPOMATHUTHBIE KOJe0aHUs U BOJIHbI llepeMeHHbIN 3IeKTpUUeCKui
Tok. KonebarenbHplii KOHTYp. BeiHyX)1eHHbIE 1 cBOOOAHBIE DM Konebanus. OM
BOJIHBI U KX CBOMCTBA.

Ilpumepnvie memol npoekmuuvlx u ucciedosamenvckux pabom: IIpuHIATIBI
paauocBs3u U TeneBuaeHUs. BiusHue OM u3nydeHUN Ha KUBbIE OPraHU3MBbI.
M3rotoBneHne  yCTAaHOBKM  JUIi  JAEMOHCTpauuMud  ombliToB 1o  OMMN.



OnextpomaruutHoe u3nydeHne CBY-neun. Hcrtopuyeckas peKOHCTPYKLIMS
onvimos Amnepa.

Xapaxmepucmuka OCHOBHBIX U008 OesimeNbHOCMU. YTEHHE U 00CYXKICHUE
TEKCTa CTaTell WHTEPHET-CAMTOB, OOCYXIEHHWE JOKJIAJOB U IMPEe3CHTAIIHMH,
COCTaBJICHHE W pEIIeHUE 3a/1a4, 00CyKIeHUE CIOCOOO0B pemieHus (TIOAroTOBKa K
OI'D no dusuke).

Onruka

Uctounukum  cBera.  /JledictBusi  cBeTra.  3aKOH  IPSIMOJIMHEHHOTO
pacmpocTpaHeHus: CBeTa. 3aKOH oTpaxeHus: cBera. [locTpoeHue m3o0pakeHUl B
IJIOCKOM 3€pKajie. 3aKOH INPEJOMIICHHS CBE€Ta Ha IUIOCKOW TpaHMIE JBYX
OJIHOPOJHBIX ITpO3payHbIX cpel. IIpenomiienue ceera B mpusme. Jlucnepcus csera.
SIBreHMEe MOMHOTO BHYTpEHHETO OoTpakeHus. JIuu3el. Tonkue munH3bl. [locTpoenne
M300paKEHUM, CO3/laBa€MbIX TOHKUMH JIMH3aMU. ['71a3 u 3peHue. Ontuueckue
pUOOPBHI.

Jlabopamopnvie pabomer (c HCHONB30BaHHEM 00OOpymoBaHus «Touka
pocTa»): DKCIepHMEHTAIbHAsI MPOBEpPKa 3aKOHA OTpakeHHsS cBeTa. M3Mmepenue
MOKa3aTelIs MPeIoMIICHUS BOABL. M3Mepenne hoKyCHOTO paccTOsSHUS coOnparomei
auH3bl. [IpuMmepHble TeMbl MPOEKTHBIX M MCCIeNoBaTelbckux padotr: Mcrtopus
UCCJICIOBAHUSI CBETOBBIX siBJIeHUH. McTropuueckass pEeKOHCTPYKIHS TeJIecKoma
[Manunes. M3rorosiieHne Kajiena0ocKomna.

Xapaxmepucmuka 0CHOBHbIX U008 OeamelbHOCmU: YTEHUE U 00CYXIeHHE
TEKCTa CTaTeld MHTEpPHET-CAaTOB, OOCYXICHHE JOKJIQJOB U MPE3CHTAIINA,
COCTaBJICHHE U pEIIeHUE 3a/ad, 00CYXKJIeHHE CIOCOOO0B pelieHus (MOATOTOBKA K
OI'D no ¢usuke).

du3uKa aToMa U1 AaTOMHOI'0 Apa

Crpoenue aroma. [lorynonieHue u uciyckanue ceera atomamu. Onruyeckue
cnektpbl. OnbiThl Pesepdopna. [Inanerapuas mozaens aroma. CTpoeHHE aTOMHOTO
Aqpa. 3apsA0BOE U MACCOBOE YKCIIa. S iepHbIe CUIIbl. DHEPTUS CBSI3U ATOMHBIX SIEP.
3aKOH paauOaKTUBHOIO pacnana. Anbda- u Oera-pacnaasl. [IpaBuna cmereHus.
Snepuble peaxkuuu. [lenenue u cuHTe3 suep. SnepHas sHepreruka. McTouyHUKH
sHeprum ConHua U 3Be3d. Peructpanus saepHbIX UW3nydyeHuil. BumsHue
PaaOaKTUBHBIX U3IYyYEHHI HA KUBBIE OPraHU3MBbl. /[03uMeTpus. DKOJIOTMYECKHE
po0JIEMBI SIIEPHON SHEPTETHKHU.



Ilpumepnvie memvl npoekmuuviXx u ucciredogamenbckux padom: Wctopus
nzyuenus aroma. Msmepenue KIIJ[ comneunoit 6atapeu. Hepuaumele nzinydeHus B
CIIEKTPE HArPETHIX TEIL.

Xapakmepucmuxa 0CHOB8HbIX U008 OesimelbHOCMU. YTEHUE U 00CYX IeHUE
TEKCTa CTaTed MHTEpPHET-CAalTOB, OOCYXKJCHHE JOKJIaJ0B U MPE3CHTALNMH,

COCTaBJICHHE W pEIICHUE 3a/1a4, 00CyX/IeHHe CrocOOOB perieHus (MOAroToBKa K
OI'D o gusuke).

@®opMbI  OpraHu3ald 00pa30BaTENLHOIO Tpoliecca: - TPYIIoBas; -
WHUBUyalIbHAS; - PpOHTaIbHAS.

BGI[YHII/IG TCXHOJIOTHH. I/ICHOJH)BYIOTCH QJICMCHTBI CJICAYIOOINX TEXHOJIOTHH:
IIPOCKTHAaA, HpO6JI€MHOFO O6y‘-ICHI/IH, I/IH(i)OpMaI_[I/IOHHO-KOMMYHI/IKaI_[I/IOHHaH,
KPUTUYICCKOI'O MBIIIJICHUS, HpO6H€MHOFO Auajiora, urpoBas.

OcHOBHBIE METOJBI PabOTHI Ha ypoke: Beaymmmu meTomamu oOydeHUs
SABIIAIOTCA: YAaCTUYHO-TIOMCKOBOM, METOJI MATEMATUYECKOTO MOJICIUPOBAHUSA,
AKCUOMATUYECKUU METO/I.

@opmbl KOHTPOJA: Tak Kak 3TOT KypcC SABJIAETCA JOIOJHUTEIBHBIM, TO
OTMETKa B 0ajulax He CTaBUTCS. YUYalUNCA YUUTCS OLIEHUBATh Ce0s U IPYTUX caM,
YTO IO3BOJIAET Pa3BUBAaTh YMEHHUS CaMOAHajIu3a U CIIOCOOCTBYET pPa3BUTHUIO
CaMOCTOSITEJIbHOCTH, KAK CBOWCTBY JINYHOCTH y4aIlIETOCH.

BrisBIeHHE TPOMEXKYTOYHBIX W KOHEYHBIX PE3YyIbTAaTOB  YUaIIUXCSI
MIPOUCXOIUT YePe3 MPAKTUICCKYIO ACATEIHHOCTD; 3a4CTHBIC PAOOTHI:

* TeMmaTWuyeckas moAOOpKa 3agad pa3IUYHOTO YPOBHS CIOKHOCTH C
MPEACTABICHUEM PAa3HBIX METOJOB PEIICHHS B BHUIE TEKCTOBOTO JIOKYMEHTA,
npe3eHTaluu, GIdIIaHuMaIiK, BUICOPOIUKA UK Web - CTpaHuIlbI (caiTa)

* BBICTABKa ITPOCKTOB, MMPE3CHTAIIHIH;

* JIEMOHCTpAIUsl HKCIIEPUMEHTA, KaueCTBEHHOW 3a/lauyd C KaueCTBEHHBIM
(YCTHBIM WM B BHUJAC NPWJIOKEHHUS, B TOM YHCJIEC, NpE3eHTAIMel) OMMCaHuEM
mporiecca Ha 3aHsITHH, (PecTUBajIC SKCIEPUMEHTOB; (U3HUECKUE OJTUMITHAIB.

KasenaapHo-remaTu4eckoe NJIAHUPOBAHHUE 7 KJIACC

Ko
Ha3Banue pa3zaesa Tema ypoka JIU OcHOBHBIE BUBI

yec AesiTeJIbHOCTH HA YPOKe
TBO




qac
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Brenenne (1)

BBoanoe 3anstue. enn u 3amaan
kypca. Texnuka 0€30MacHOCTH.

Pons 3xcniepumenTa
B )KU3HHU Y€JI0BEKa
(39)

Cucrema CAUHUILL, TIOHATUC O IPAMBIX
1 KOCBCHHBIX USMEPCHUAX

duznyeckuit IKCepuMeHT. Buibl
(U3NUECKOTO IKCIIEPUMEHTA.
[orpemnocts 3MepeHus. Buabt
MorpemnHocTe uamMmepenus. Pacuér
MOTPENIHOCTH U3MEPEHUSI.

JlaboparopHas pabota «3mepenue
obbeMa TBepaoro tenay. [IpaBuna
odopmMIteHHUS Tab0paTOPHON PabOTHI.

[TpuBoanTh IpUMEPH! 00BEKTOB
nzyueHus ¢pusuku (puznveckne
ABJICHUS, PU3HYECKOE TEIO,
BEIIIECTBO, PU3HUECKOE TIOJIE).
HabnronaTth 1 aHaIM3upoBaTh
(uznueckue IBICHUS
(pukcupoBaTH N3MEHECHUS
CBOHMCTB OOBEKTOB, CPaBHUBATh
uX 1 000011aTh).
ITo3HakoMHTECS C
IKCTIEPUMEHTATBHBIM METOIOM
WCCIIEIOBAHNUS TIPUPOIBI
(BoCTIpOHM3BOANTE, (HPUKCHUPOBATH
M3MEHEHMS CBOMCTB 00OBEKTA,
aHanmm3uposats. COopka
NpUOOPOB ¥ KOHCTPYKIIHIA.
Hcronp30BaHne H3MEPUTEIBHBIX
puOopoB. BrimomxeHue
71a00PaTOPHBIX U MPAKTHUECKUX
pabot. [lnarnoctrka u
YCTpPaHEHHE HEHCIIPABHOCTEMN
npubopoB. BeicTpanBanue
THUIIOTE3 HA OCHOBaAHUU
MMEIOIINXCS TAaHHBIX.

Mexannka (84)

PaBHOMepHOE 1 HEpaBHOMEPHOE
JBUKCHMS.

I'paduueckoe nmpencrasieHue
JIBIDKCHUSL.

Pemenne rpaguueckux 3anad, pacueT
IIyTH U CPEAHEN CKOPOCTH
HEPABHOMEPHOT'O JIBUKECHHS.

[ToHsATHE HHEPLUH U HHEPTHOCTH.
IlenTpobexHas cuia..

Cuta ynpyrocTy, Ciiia TPEeHHS

JlaboparopHas pabota
«HccnenoBanne 3aBUCHMOCTH CHITBI
YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE,
OT CTeleHH AeopMaIii MPYKHHBDY.

JlaboparopHast paborta «OmnpeneneHue
KO3 UITMEHTa TPEHUS HA
TpUOOMETpEY.

JlaGopaTtopHas pabota
«MccnenoBaHue 3aBUCUMOCTH CHITBI
TPEHUA OT CHUJIbI HOPMAJIbHOT'O
JIABIICHVISD».

AHanm3 Tabnuil, TpaguKoB,
cxeM. [lonck oObsacHEHHS
HaOIF0IAEMBIM COOBITHSIM.

Omnpenenenue cBOMCTB IPHOOPOB
0 YepTeKaM U MOJIEIISM.
AHanu3 BO3HUKAIOIINX
MPOOJIEMHBIX CUTYALHH.
N300paxatsb cucremMmy

KOOpAMHAT, BHIOMPATH TEJIO0

0TCYETa U CBSI3BIBATH €I0 C
CHCTEMOH KOOPAHMHAT.
Hcnons3oBate cucrtemy
KOOPJIUHAT JUIsl U3yUCHHS
ObopynoBanue uis
J1a00PaTOPHBIX pabOT U
YUEHHUYECKHX OMBITOB (Ha 6aze
KOMIIIeKTOB 1t OI'D)
I'paduueckoe npencraBnenne
nerkenus. 1 Pemenne
rpaduUecKX 3a/1a4, pacueT
IIyTH ¥ CPEAHEN CKOPOCTH
HEPaBHOMEPHOTO IBIDKEHUS. |
IlonsiTE MHEPLMK U
uHepTHOCTHU. LlenTpoOesxHas
cuna.. 1 16 Cuna ynpyrocry,
cuiia TpeHus | psSMOIIMHEIHOTO
nerxkeHus tena. Coopka
npuOOPOB ¥ KOHCTPYKLH.




Hcnonp3oBaHue U3MEPUTEITHHBIX
puOopoB. BeimomHeHne
1a00paTOPHBIX U MPAKTHUECKUX
pabot. [luaruoctrka u
YCTpAaHEHHE HEUCIIPABHOCTEMN
pudopoB. BricTpanBanue
THIIOTE3 HA OCHOBaHHUU
MMEIOIIUXCS JTAHHBIX.
KoHncrpynpoBanue u
MoJienupoBanue. Brinonnenue
3aJJaHUH 110
YCOBEPIICHCTBOBAHHIO
pruoopoB. PazpaboTka HOBBIX
BapHUaHTOB OMBITOB. Pa3zpaboTka
Y TIPOBEPKA METOIUKH
IKCIIEpUMEHTATLHON paOOTHI.
Pabora B MaJbIx Tpymmax.
AHaAU3UPYIOT, BBIOUPAIOT U
000CHOBBIBAIOT CBOE pEIICHUE,
neiictBud. [Ipencrasienue
Ppe3yabTaTOB MAPHOH, IPYIIIOBOI
JIEATETIbHOCTH. Y YacTHE B
JTUAJIOTE B COOTBETCTBUU C
NpaBUJIaMH PEUEBOTO
TTOBE/ICHUSI.

I'umpocraruka (1249)

IInotHocTe. 3amaya naps ['epona

Pemenue 3amay moBeIIICHHOMN
JIEMOHCTPAIIUNA CIOXKHOCTH Ha pacueT
IUIOTHOCTH BEILIECTBA.

|

Pemenne 3amay noBBIIEHHON
CJIOKHOCTH

JlaBiieHue )XUIKOCTH U ra3a.
JeMoHcTpauuid 3akoH Ilackans

CooOmiaromuecs: CoCy/Ibl.

JlaboparopHas pabota «/3rorosieHue
MoJieaH (OHTaHA»

Jlaboparophast paborta «/3roToBienue
Mojienu poHTaHa»

3akon Ilackans. /apnenue B
KHUJIKOCTSX U razax. [ uapaBIuuecKue
MarmuHbl. CooOIIaroNIMecs COCy/Ibl.

e

Brrrankuaroiiast cria. 3aKoH
Apxumena.

JlaboparopHas pabota «BrisicHeHne
YCIIOBUS TJIABAHHUS TEI.

brok 3amad Ha 3akoH Ilackans, 3aKoH
Apxumena.

brok 3axau Ha 3akoH Ilackans, 3akoH
Apxumena

I

AHanm3 Tabnuir, TpaguKoB,
cxeM. [lonck oObsacHEHHS
HaOIFOIAEMBIM COOBITHSIM.

Onpenenenne CBOWCTB IPUOOPOB
0 YepTEXaM U MOJEIISIM.
AHanu3 BO3HUKAIOIINX
mpoOieMHbIX cutyarmii. COopka
nprOOPOB ¥ KOHCTPYKLHMH.
Hcnonbs3oBaHue N3MEPUTENBHBIX
nprubopoB. BeimonHeHne
71a00paTOPHBIX U NPAKTHYECKUX
pabort. lnarnoctuka u
yCTpaHEHHE HeUCIIPaBHOCTEH
npubopoB. BeicTpanBanue
TUIIOTE3 HA OCHOBaHHUU
WUMEFOIIUXCS TAHHBIX.
Konctpynposanue u
MozenupoBanue. Pabora B
MAaJIBIX TPYyTIax. AHATH3UPYIOT,

BBIOHPAIOT U 00OCHOBBIBAIOT

CBOE pelIeHHe, AIeHCTBHS.
[IpencraBienue pe3yabTaToB
MapHOU, rPyNIIOBOM
nesitenbHOCTH. [lonroroBka
COOOIIEHUH U TOKJIA/I0B.
YyacTtue B guaore B

COOTBETCTBHU C MTPABUIAMHU

pEeUeBOro NOBEACHHUSL.

Craruka (104)

Bbiok. Peryar.




PaBHOBecue TBepaBIX TeE. 1
JIeMOHCTpalii MOMEHT CHUIIBI.
IIpaBUI0O MOMEHTOB.
Hentp tsxectu. Mcenenosanue 1
Pa3TMYHBIX MEXaHUYECKHX CHCTEM
KomOunnpoBaHHbIe 3a1a4H, 1
WCTIONB3YSl YCIOBHSI PABHOBECHS
JIaboparopHas paboTa «M3rotoinenue | ]
paboTaroriei cHcTeMbI OJIOKOBY.
Odopmierne pabOTHI.
Pabota nan npoekrom «brmokm». 1
Jlaboparophas padota «H3rorosieHue
paboTaromiei CHCTEMBI OJIOKOBY.
JlabopaTopHas pabota «M3roroenenue | 1
paboTaroniell cucTeMbl OJIOKOBY.
Odopmienne pabOTHI. 1
3ammura IpoeKToB. 2

AHanu3 Ta0nuil, TpaguKoB,
cxeM. [louck o6bsacHeHUS
HaOJI01aeMBIM COOBITHSIM.

Omnpenenenue cBOMCTB MPHOOPOB
0 YePTEXaM U MOJEIISIM.
AHaln3 BO3HUKAOLINX
MPOOJIEMHBIX CUTYALHH.
Habnronats neiicTBue mpocThix
MeXaHU3MOB. [103HaKOMUTBCS C
¢bu3nuecKoi MOAEIbIO

«abCoMIOTHO TBEPAOE TENION.

Pemats 3amaun Ha npUMEHEHHUE
ycioBusi(TIpaBuiIa) paBHOBECHS
prryara. [Ilpumensats ycnosue
(TIpaBMIIO) paBHOBECHS phlyara
U1 OOBSCHEHHS ACHCTBUSA
Pa3NIUYHBIX HHCTPYMEHTOB,
UCTIOJIb3YEMBIX B TEXHUKE H B
opITy. COOpKa IpuOOpOB U
KOHCTpyKuuil. Mcnione3oBanue
WU3MEPUTENBHBIX MPUOOPOB.
Beinonnenne n1abopaTOpHBIX U
MIPAKTHIECKUX PaboT.

JluarHocTuka u yCTpaHeHue

HEUCTPaBHOCTEN IPUOOPOB.
BricTpanBaHue runores Ha

OCHOBAaHUHU HUMEIOIINXCS
nanHeix. KoHcTpynpoBanue u
MoJenupoBaHue. Boinonnenue

3aJIaHuH 110
YCOBEPIICHCTBOBAHHIO
pubOopoB. PazpaboTka HOBBIX
BapHUaHTOB ONBITOB. PazpaboTka
Y TIPOBEPKa METOUKH
IKCTIEPUMEHTAIILHON pabOTHI.
PaGora B maneIx rpymnmnax.
AHanM3upyIoT, BEIOWPAIOT U
00OCHOBBIBAIOT CBOE pellieHHE,
nevicreus. [lpeacrasnenue
PE3yIAbTAaTOB MAPHOM, IPYIIIOBOI
nesrenbHOCTH. IToaroroBka

COOOIIEHUH 1 TOKJIA/I0B.
OcCy1ecTBISIIOT CAMOOLICHKY,
B3aWMOOIICHKY JIeSITEIIbHOCTH.

YuacTtue B Auaore B

COOTBETCTBHH C MIPABUIAMHU

pEeYeBOro MOBEACHUSI.

KasiennapHo-TemaTnyeckoe IUIaHMPOBaHuUe § Kiiace

TermioBnle ABIEHUS
13 gacos

Beoanoe 3ansaTue. Llenn n 3anaun 1
Kypca. Texnuka 6€30MacHOCTH.
Pa3Ho0Opa3ue TEIIOBbIX SIBICHUM. 1
TemnoBoe paciupeHue Tell.
JlaGopatopnas pabota «M3MeHEHMS 1

JJIMHBI TEJIA IIpU Harp€BaHuu 1
OXJIAXKIACHUIND).

CamocTosATENNEHO POPMYIUPYIOT
MO3HABATEINIFHYIO 337a4y. Y MEIOT
C TIOMOIIBIO BOTIPOCOB A0OBIBAThH
HEIOCTAaIONIYI0 HH(POPMALIHUIO.
Hcnons3oBaHue N3MEpUTENBHBIX
puOopoB. Brimonxenne
71a00paTOPHBIX U MPAKTHYECKUX




Temmonepenaya Habmonenue 1 pabot. /luaruoctuka u
TEIUIONPOBOTHOCTH BOJIBI M BO3AYXA. yCTpaHEHHE HEUCIPaBHOCTEN
JlaGopaTopHas pabota «3mepenne 1 npubopoB. BeicTpanBanue
yIENbHON TETIIOEMKOCTH Pa3TUUHBIX THIIOTE3 HA OCHOBaHHUU

BEIIECTBY. MMEIOIIIXCS TaHHBIX.

[InaBnenue u oTBepACBaHIE. 1 KoncrpynpoBanne u

JIaGopatopHast pabota «OTIMBKa MojienMpoBanue. BeimosiHenue
napaduHOBOI'O CONJATHKA 3aJaHul 110
JlaGopaTtopnas pabota «HabmroneHmne 1 YCOBEPIIICHCTBOBAHHUIO
3a TUTaBJICHUEM JIbIaY pubOopoB. PazpaboTka HOBBIX
Pemenune onuMnua HbIX 3a/1a4 Ha 2 BapMaHTOB ONBITOB. Paspaborka
ypaBHEHUE TEIIOBOTO OanaHca 1 IIPOBCPKA METOIUKH
JlabGopaTtopus kpructamuiorpadum. 1 OKCIIEPUMEHTAIIBHO paOOTEI.
PaboTa B mansIx rpymmax.
Hcmapenne n KOHACHCATIHSL. 1 AHaIM3UPYIOT, BEIOUPAIOT 1
000CHOBBIBAIOT CBOE peIIcHHE,
Cocra aTMoc(epsl, HaOMOIeHUE 1 JICHCTBHSL. HpeszaBneHMe 5
Mepexo/1a HEHACHIIIEHHBIX MTAPOB B PE3YJILTATOB IApHOU, IPYIIIIOBOU
HACHIILICHHBIE. JIEATENBHOCTH. Y4YacTHE B
BiaxxHOCTB BO3/lyXa Ha Pa3HbIX 1 AHAJIOTE B COOTBETCTBHH €
KOHTHHEHTAX MpaBUIIAMHU PEUYEBOTO TIOBEACHUS
DJeKTpUYecKue Mukpomup. Moaenu atoma, 1 VYpaBisioT cBoel
siBnenus 11 gacos CyllecTBOBaBIIKE 10 Havanda XIX [MO3HABATENFHOU 1 y4eOHOM
Hcropust OTKpBITUS U JEHCTBUS 1 JEATEIBHOCTBIO IIOCPEACTBOM
rajJbBaHUYECKOT0 AJIEMEHTA MOCTaHOBKH IIeJIeH,
Ucropus cozmanus anekTpodopHOH 1 IJTAHUPOBAHUS, KOHTPOIIS,
MaIIIFHBI KOPPEKIIMU CBOMX JIEHCTBHUI 1
OmneiTel Bosbra. DnekTpuyeckuii TOK B | ] OLICHKM yCIIEIIHOCTH YCBOCHMS.
DIIEKTPOJINTAX. CpaBHUBAIOT CIIOCO0 U
Pelenne oMMMIIMAIHBIX 33124 Ha 1 pe3yIbTaT CBOMX JICHCTBHIA C
3aKOHBI ITOCTOSTHHOT'O TOKAa 00pa3oM — JIHCTOM
Haburoienue 3aBUCUMOCTH 1 COMPOBOXICHHU.
CONPOTUBIIEHUS IPOBOJHUKA OT OG6HapyXHBAKOT OTKIOHCHHS.
TeMIIepaTyphl. OO01yMBIBaIOT IPUYUHBI
JIaGopaTopHas padora «Onpeznenenue | 1] OTKJIOHEHH. OCYyIIECTBISIOT

CTOMMOCTH U3PACX0I0BAHHOM CaMOKOHTPOJIb 1

3JIEKTPOIHEPTHUH 110 MOIITHOCTH B3aMMOKOHTPOJIb.

OTPEGHTENIS i 110 CYETIHKY» Hcnonp3oBaHUE U3MEPUTEIBLHBIX

Perienue oMMIIMAIHbIX 33724 Ha 1 npubopos. BeimosnHeHne
TeIIOBOE JeHCTBHE TOKA 1a00paTOPHBIX U MPAKTHUECKUX

DIIEKTPOMATHUTHBIE SIBJICHUSL. 1 pabort. Jlnarsoctika u 5
DIIEKTPOU3MEPUTEIILHBIE TIPUOOPBL. YCTpaHCHHC HEUCTIPaBHOCTEH
MaruuTHas aHoMaiusi. MarHUTHbIE 1 nprbopos. BeicTpanBanye

6ypu THIIOTE3 HA OCHOBaHHUU
Pa3HOBUIHOCTH 31EKTpOIBUTATENEH. 1 MMCIOILHMXCS NAHHBIX.

KoncrpynpoBanue u
MOJIETTUPOBaHUE. Y TIPaBISIOT
CBOEU MO3HABATENBHON U
y4eOHOU JeaTeIbHOCTHIO
MOCPEJICTBOM IIOCTAHOBKHU
Lenel, IIaHuPOBaHMS,
KOHTPOJISA, KOPPEKITUH CBOMX
JIEUCTBUN U OLICHKHU YCTICITHOCTH
ycBoeHus. CpaBHHBAIOT CIIOCOO
U pe3yJIbTaT CBOUX JICUCTBUM C
00pasIom — JIMCTOM
CONPOBOXKJICHHUS.




OO0HapyKUBAIOT OTKJIOHCHUSI.
OOAYMBIBAIOT IPUINHBI
oTkJIOHeHHH. OCYIECTBISIOT
CaMOKOHTPOJIb U
B3aUMOKOHTPOJIb.

CaeToBble siBIICHHSA 7 VICTOYHUKH CBETA: TEIUIOBEIE, 1 VYrpasndor ceoei
4acoB JIIOMUHECIICHTHBIE MO3HABaTENLHON 1 yueOHOU
DKcIepuMeHT HaOII0ICHHUE. 1 JESATENBHOCTBIO ITOCPEACTBOM
MHorokpatHoe n300pakeHne MTOCTaHOBKH ILIEJIEH,
MpeMeTa B HECKOJBKHX TUTOCKHIX IJTAHUPOBAHUS, KOHTPOIIS,
3epKaiax. KOPPEKLMU CBOUX AEHUCTBUMN U
M3roToBUTH NEPUCKOII U C €TO 1 OLCHKH YCIICIMTHOCTH YCBOCHHUSI.
ITOMOIIBIO TIPOBECTH HAOIIOICHUS Brigenstor u popmynupyoT
ITpakTH4yecKO€e UCIONLE30BaAHUE 1 NO3HABATCIIBHYIO LCITb.
BOTHYTBIX 3€pKajl Briaenstor konn4yecTBEHHBIE
3pUTenbHbIe WUTIO3UH, TTOPOXKIaeMbIe 1 XapaKTePUCTUKH OOBEKTOB,
PEJTOMIIEHUEM CBETA. MI/Ipa)KI/I 3aJaHHBIC CJIOBAMH. HpI/IHI/IMaIOT
Pa3BuTHE BOJIOKOHHOM ONITHKH 1 NIO3HABATEJIBHYIO LEIb U
COXPAHAIOT €€ TPH BBHITOTHEHUH
Hcnonp3oBaHue 3aKOHOB CBETA B 1 y4eOHBIX ieHCTBHA. OCO3HAIOT
TeXHHUKE cBoU AcicTBus. IMEIOT HaBBIKU
KOHCTPYKTHBHOTO OOIIICHHS B
MaJIbIX TPYIIIax
Hayxka B xu3nu 3 Apromaruka B Hamel xku3Hu. Paqnon | ] | CamocTosTenbHO (GOPMYIUPYIOT
Jaca TeJIEeBUIEHUE MO3HaBaTENIbHYIO 3a/1a4y. Y MEIOT
AnbTepHATHBHBIE HICTOYHUKA 1 | (wm pa3sBHBaKOT) CHOCOOHOCTH C
SHepruu. BUJBI AeKTpocTaHIwii MOMOIIBIO BOIIPOCOB 100BIBAThH
Hayxa ceronus. Hayka u 1 HEIOCTAIONIYI0 HH(POPMALIHUIO.

0€e30I1aCHOCTD JIFOAEH.

KaneﬂnapHO-TeMaaneCKoe IVIAHUPOBAHUE 9 kJacc

Beenenne (14) BBoanoe 3ansTtue. lenu v 3agaun 1
kypca. Texauka 0€30MacHOCTH.
Kunemaruxa (7 4) Crioco0BbI OTHCaHUs MEXaHHYECKOTO 1 | CamocrosarensHo GopMyIUPYIOT
JIBUKCHHS MO3HABATENIbHYIO 3a/1a4y. Y MEIOT
IIpsiMosMHEHOE PABHOMEPHOE 1 | € TIOMOIIBIO BOPOCOB N00BIBATH
JBIKEHHE 110 IIOCKOCTH? CMOTpS U3 HEIOCTAaIONIYI0 HH(POPMALIHUIO.
KaKOW TOYKW HaOJIr01aTh Hcnonp3oBaHne H3MEpUTENBHBIX
OTHOCHUTENBHOCTD JIBH)KCHHUSI. 1 npubopoB. BeinonHeHne
CrnoxxeHme JBUKSHUH. 71a00paTOPHBIX U NPAKTHYECKUX
JlabopartopHbie paboThl: «/3yueHue 1 pabor. JluarnocTuka u
JBUKEHUS CBOOOIHO IaJa0ILEro yCTpaHEHHE HEUCIPaBHOCTEN
Tenay, «M3yueHue JBUKEeHUs Tena 1o npudopoB. BeicTpanBanue
OKPY>KHOCTI TUIIOTE3 HA OCHOBAHNUU
Kaxk u xyna nonerena BuniHeBas 1 HMCIOLINXCS TaHHBIX.
koctouka? Pacuer TpaekTopun KonctpynpoBanue u
JIBHOKEHHUS TEJl U IIEPCOHAKEN MoJiepoBaHue. BrinonHenue
pacckasoB P.Pacns o Mronxraysene 3a[jaHui 110
Hcropudeckast pekOHCTpYKLUS 1 YCOBCPIICHCTBOBAHUIO
ONBITOB ['anuies o onpeneseHnIo nprdopoB. PazpaboTka HOBBIX
YCKOPEHHS g BapHUaHTOB ONBITOB. Pa3zpaboTka
Omnpenenenye CKOpocTr 1 1 IIpOBCpKa METOUKH

PaBHOMEPHOTO ABM)KEHUS TPU
UCIIOJIb30BaHUU TpEHaXxepa «Oeronast
JOPOXKKa».

9KCIIEPUMEHTAIEHON PabOoTHI.
Pabora B mansIx rpymnmax.
AHanM3upyIOT, BEIOWPAIOT U
000CHOBBIBAIOT CBOE peEIIeHHE,




newicreud. [IpeacraBnenue
pe3yJabTaTOB MaPHOU, FPYIINOBOM
JIeSITCIIbHOCTU. YUacTue B
JIHaore B COOTBETCTBUU C
TpaBUIIaMH PEUEBOTO
MMOBEECHHS.

Hunamuka (84) Cuna Bonu, cuna yoekIeHus WM cuna | 1 VYnpasnsatot cBoei
- (huznveckas BenuunHa? MO3HABaTENLHON 1 yueOHOH
JlaGoparopnas padora: «3mepenue 1 JESITEIbHOCTBIO TIOCPEACTBOM
Macchl TeJay MIOCTAaHOBKU LIEJICH,
JBmkeHue Tena moj AeicTBueM 1 IUTAHUPOBAHUS, KOHTPOJIS,
HECKOJBKHX CHII KOPPEKLMU CBOMX ACHCTBUH U
JIBrKEeHUE CUCTEMBI CBSI3aHHBIX TEII 1 OICHKH YCIICITHOCTH YCBOCHMA.
CpaBHUBAIOT CIIOCO0 U
JlaGoparopHbie paboTh: «M3ydyeHne 1 pe3yNbTaT CBOMX JIEHCTBUM C
TPEHUS CKOJIbKCHUS» 00pa3LoM — JUCTOM
JnHamMuKa paBHOMEPHOrO ABUKEHHUS 1 COIIPOBOXKNEHHA.
110 OKPY’KHOCTH OO0HapyKUBAIOT OTKJIOHEHUSI.
UcTopus pa3BuTHs NpeACcTaBICHUH O 1 O0ayMBIBAIOT IPHYHHBI
Bcenennoii. CosHeuHasi cucrema. OTKIIOHEHHH. OCYIIECTBIAIOT
OtkpbITHS Ha KOHUMKe Tiepa. [Tepeeie | ] CaMOKOHTPOJIb 1
UCKYCCTBEHHBIE CITYTHUKHU 3€MIIN. B3aHMOKOHTPOJIb.
Hcnonb30BaHne N3MEPUTETBHBIX
nprubopoB. BeimonHnenune
71a00PaTOPHBIX U MMPAKTHUECKUX
pabot. [lnarnoctrka u
yCTpaHEHHE HEeHCIIPABHOCTEH
npubopoB. BeicTpanBanue
TUIIOTE3 HAa OCHOBaHUU
HUMEIOIUXCS TaHHBIX.
Koncrpyuposanue u
MOJICJIMPOBAHHUE.
Nmnynsc 3akoH Kaxk BbI IXTy Ha30BeTe... 1 | CamocrosarensHo GopMyIUPYIOT
COXpaHeHUs MI03HABATEIBHYIO 33/1a4y. Y MEIOT
umnyssca (34) PeakTtuBHOE NBHKEHNE B TIPUPOE 1 | (u1m pa3BUBaIOT) CIOCOOHOCTH C
MOMOILBIO BOIIPOCOB 100BIBATH
Paccnenosanue ITII ¢ nomomipro 1 HEIOCTAaIONIYI0 MH(POPMALIHUIO.
3aKOHa COXPaHEHHS UMITYJIbCa Pabora B manbIx rpymnmax Hal
ITOPUTMOM pEIleHHs 3a7ay 110
yKa3aHHOU Teme (Ha mpumepe
BUIEOMATEPUAIOB U3
WHTEPHETA).
Cratuka (29) JlabopaTopHas pabota: «Onpenenenue | 1 VYpaBisoT cBOEH
LEHTPOB MACC Pa3IMYHbIX Ted (TpU [I03HaBaTeJILHON 1 yueOHOH
croco0a)» JEeSITETbHOCTHIO TIOCPEICTBOM
IIpuMmeHeHre NpoCcThIX MEXaHU3MOB B 1 IIOCTaHOBKH IICJICH,

CTPOMTENILCTBE: OT 3EMIISTHKH JI0
HeOoCcKpeha

IJITAHUPOBAHMUSI, KOHTPOJIS,
KOPPEKIIMU CBOUX JEHCTBUMN U
OTICHKHU yCTICIITHOCTH YCBOCHHUSI.
Brigenstor u popmynupyrot
M03HABATENIbHYIO LEIb.
Briensior KomaecTBeHHbBIE
XapaKTEPUCTUKUA OOBEKTOB,
3aaHHble cioBaMu. [IpuHUMaroT
[M03HABATENbHYIO LEThb U
COXPaHSIOT €€ TIPY BBHIITOJTHCHUH
y4eOHbIX JeicTBril. OCO3HAIOT




cBou nelictBusl. UMEIOT HaBBEIKU
KOHCTPYKTHUBHOTO OOITICHUS B
MaJIbIX TpymnmHax

Mexanuueckue
KOJIe0aHMs ¥ BOJTHBI
(39)

Buapl MassTHHKOB U UX KOJIEOaHUM

UTto mepeHOCHT BOTHA?

KonebaTensHpie CHCTEMBI B IPHPOIE U
TEXHUKE

CamocTosATENEHO POPMYIUPYIOT
MI03HABATEJIbHYIO 33/1ayy. Y MEIOT
(WM pa3BHBAIOT) CIIOCOOHOCTH C
MOMOIIBIO BOMIPOCOB T0OBIBATD
HEIOCTAaIONIYI0 HH(POPMALIHUIO.
Pabora B manbIx rpynmnax Haz
QITOPUTMOM pEIleHHS 3aad 110
yKa3aHHOU Teme (Ha mpumepe
BUAECOMATEPUAIIOB U3 UHTEPHETA)

OIIeKTpPOMarHUTHBIC
KOJIe0aHUA U BOJIHBI
(29)

DKCIepruMeHTAIbHAS POBEPKA
cBOMCTB DM BOJH.

HUccnenoBanue 371€KTPOMarHUTHOTO
m3nydeHuss CBY-neun

Pa3paboTka HOBBIX BapHaHTOB
omnbITOB. PazpaboTka u mpoBepka
METOAMKH SKCTIEPUMEHTAIBHOM
pabotel. PaboTa B MabIx
rpynmnax. AHaJU3UpPYIOT,
BBIOMPAIOT U 00OCHOBBIBAIOT
CBOE pelleHue, NIeUCTBHUSL.
[IpencraBienue pe3yiabTaToB
[IapHOU, IPyIIIOBOU
JIEATEIIbHOCTH. Y 4acTHE B
ZMaJIore B COOTBETCTBUH C
IpaBujIaMy PpEYCBOro IIOBEACHUA

Onruka (44)

M3rorosinenue Mmonenu KajaeiaoCcKoIIa.

OKcIepuMeHTaNbHAas IPOBEPKa 3aKOHA
OTpaKEHHUS CBETA

Jlaboparophas padota: «M3MepeHue
MOKAa3aTeNs MPETOMIICHHS BOJBI»

Kak otnmmuaroTcst mokasareian
MPETOMIICHHSI IIBETHOTO CTEKJIa

e

YpaBisioT cBoe
[MO3HABATENFHOU 1 y4eOHOM
JESITEIbHOCTHIO TIOCPEACTBOM
MOCTAHOBKH IIEJEH,
IUTAHUPOBAHUS, KOHTPOJIA,
KOPPEKLUHU CBOUX JCHCTBUHI U
OLICHKH YCIIEUTHOCTH YCBOCHHUSL.
CpaBHHUBAIOT CIIOCO0 U
pe3yabTaT CBOUX ACUCTBUI C
00pa3LuoM — JUCTOM
COITPOBOXK/ICHMUS.
OOHapy’>KUBAIOT OTKJIOHEHHUSL.
OO01yMBIBaIOT IPUYMHBI
oTKJIOHEeHHH. OCYIIeCTBISIOT
CaMOKOHTPOJIb U
B3aUMOKOHTpPOJIb. Pabora B
MaJIbIX rpymnmnax. Pemenue
9KCIIEPUMEHTAIBHBIX 337134,
00CyXIeHHe Pe3yJbTaToB,
MOCTpOCHKE rpaduIecKoi
3aBHCUMOCTH TIOKA3aTelIst
MPEJIOMIICHUSI CBETA OT €T0
YacTOTHL.

®uznka aToMa u
aTOMHOTO sizpa (449)

IToryomenue 1 UCIyCKaHue CBETa
aromaMu. OnTHUecKue CIICKTPBEI.

Wzmepenne KIIJI conneunoit G6arapen

Bnusaue paanOaKTUBHBIX H3J'Iy‘leHHI7[
Ha JXMBBIC OPraHU3MbI

Croco0BI 3aIUTHI OT PATHOAKTHBHBIX
M3ITyYEHUH

e I s

Pa3paboTka HOBBIX BapHaHTOB
onbITOB. PazpaboTka u mpoBepka
METOAMKH SKCIIEPUMEHTAIILHOM
paboTtsl. PaboTa B MasbIx
rpynmnax. AHaJU3UpPYIOT,
BBIOMPAIOT 1 00OCHOBBIBAIOT
CBOE pellleHue, NeUCTBUSL.
IIpencraBnenue pe3ynbTaToB
MapHOU, rpyNIIOBOM
JISATENIbHOCTH. YUacTHE B




JINajore B COOTBETCTBUH C
MIpaBUJIaMHU PEYEBOTO
noBejieHus. Perenue

SKCIEPUMEHTAIBHBIX 33/1a4.

BrinonHeHue mpakTUUeCKOM

paboTHI B MaJIbIX TPYIIIaxX,
00CyX/IeHHE Pe3yJIbTaToB.
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