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IHosicHUTEIBLHAA 3AIIUCKA

[Iporpamma «DkcrmepuMeHTanbHas (U3MKa M pEIIeHHEe 3aqay» COCTaBIeHA Ha OCHOBAHUU
CJIEYIOIIUX HOPMATUBHO-IIPABOBBIX JOKYMEHTOB!

1. 3akon P® «O6 obpazoBanuu B Poccuiickoit ®enepanmu» Ne 273-D3 ot 29.12.2012;

2. OenepanbHBI TOCYTApCTBEHHBIN 00pa30BaTEeNbHBIA CTAaHAAPT OCHOBHOTO OOIMIETo
obpazoBanus (I[Ipuka3z MunucrepcTBa odpazoBanus 1 Hayku Poccuiickoit deaeparyu ot
17 nexabpst 2010 r. Ne 1897, B pegakiuu npukaza Munucrepcrsa oOpa3oBaHUs U HAyKU
P® o1 29.12.2014 1. Ne 1644, ot 31 nexadbps 2015 r Ne 1577);

3. Tocranoenenus ['maBHOTO canuTapHoro Bpada P® ot 29.12.2010 Ne 189 «O06
yrBepxxkaeann CanlluH 2.4.2.2821-10 «CanuTtapHO-31H1€MHOJIOIMYeCKHe TPeOOBaHUS K
YCJIOBHSIM OpraHu3aiuu 00y4deHus: B 0011e00pa30BaTebHBIX YUPEKIASHUIX»» (nanee Can
[TuH 2.4.2.2821-10)

4. Meroauueckue  pEeKOMEHJIALMU IO  CO3JaHMI0 U (YHKUMOHUPOBAHHMIO B
00111€00pa30BaTENIbHBIX OPraHU3alMAX, PACTIOIOKEHHBIX B CEIbCKON MECTHOCTH U MaJIbIX
ropojax, IICHTPOB  OOpa30OBaHUs  E€CTECTBCHHO-HAYYHOW W  TEXHOJOTHYECKOU
HanpaBieHHocTell («Touka pocta») (YTBepxkaeHbl pacnopsbkeHueM MuHHCTEepCTBa
npocsetienus Poccuiickoit ®eneparmu ot 12 stuBapst 2021 r. NeP-6)

5. IIporpamma ocHoBHOro obmiero obpaszoBanus. @usuka. 7 - 9 kmaccel (aBTopsl: A.B.
[epriukun, H.B. ®unonosuy, E.M. I'yTHuk). ®usnka. 7-9 kinaccel: paboune mporpammbi /
coct. @50 E.H. TuxonoBa - 5-¢ uzn., mepepad.-M.: Ipoda, 2015. - 400c.,

6. OcHoBHas oOpa3zoBaTelbHAas MpPOrpaMMa OCHOBHOTO oOmiero obpaszoBanuss MKOY "
Hux-Cyerckast COLI um. A. Kapnenko";

BHeypouHast 1esSTeNbHOCTh SIBJISETCS COCTABHOM 4YacThiO 0Opa3oBaTEIbHOIO Ipoliecca U
oHOM U3 (hopm opranmuszaiuu cB0OOOAHOTO BpeMeHu oOy4daromuxcs. B pamkax peanmmuzaiun GI'OC
OO0 — 510 00Opa3zoBaTesbHas AESATEIBHOCTD, OCYLIECTBIsIEMas B (popMax, OTIUYHBIX OT YPOUHOMH
CUCTeMbl OOyuYeHHs, U HampaBlieHHas Ha JOCTHKEHHE IUIAHHPYEMbIX PE3yJIbTaTOB OCBOCHMUS
00pa3oBaTeNbHBIX MPOTrPaMM OCHOBHOTO oOmiero obOpasoBaHus. Peanuzanust mporpaMmsl 10
¢uszuke  «IKcHepuMeHTAJbHasi  (U3MKA W pelleHMe  3aJa4»  CIOCOOCTBYET
OOIIEMHTEIUIEKTYaJIbHOMY HAalPaBJICHUIO PA3BUTHS JIMYHOCTH 00yUaromuxcs 7-9 Ki1accos.

dusnueckoe 00pa3oBaHUE B CUCTEME OOIIETO U CpeIHEro 00pa3oBaHUs 3aHUMAET OJTHO U3
BEAYIIUX MecCT. SBussich (yHIAMEHTOM HAyyHOTO MHPONOHHMAHUS, OHO CHOCOOCTBYET
(dbopMHpOBaHMIO 3HAaHMM 00 OCHOBHBIX METOJAaX HAy4YHOrO MO3HAHMS OKPY’KaIOLIEro MHpa,
(yHIaMEHTAJIIbHBIX HAay4YHBIX TEOPUH W 3aKOHOMEpHOCTEH, (OopMHUpYeT y ydaluuxcs yMEHUs
HCCIIEI0BATh U OOBSACHATD SIBJICHUS IPUPOIBI U TEXHUKU.

Kak mkonpHbIi ipeamert, ¢pu3nka 061a1aeT OrpOMHBIM T'YMaHUTApHBIM MOTEHIIMAIOM, OHA
aKTMBHO (OPMHUPYET MHTEIUICKTyalbHblE W MHPOBO33PEHYECKUE KauecTBa JIMYHOCTH.
Juddeperunaryst npeamnogaraeT TakKyo OpraHu3aluio mpoiecca 00ydeHust, KOTopasi y4uThIBaeT
WH/IMBU/yallbHblE OCOOEHHOCTH YYaIlUXCsl, UX CIOCOOHOCTH M MHTEPECHI, JUYHOCTHBINA OIIBIT.
Huddepenunanust obyueHus: (pusnke MO3BOJISAET, C OAHON CTOPOHBI, OOECIEYUTh 0a30BYIO
HOJrOTOBKY, C APYrOW - yJOBJIETBOPUTH MOTPEOHOCTU KaXKJOro, KTO MPOSBISIET MHTEpPEC U
CIOCOOHOCTH K MIPEIMETY M BBIXOJIUT 38 PAMKH U3Y4YEHHUS (PU3UKHU B IIKOJILHOM Kypce.

Iean kypca

Onupasicb Ha WHAMBUYaJbHbIE 00pa30BaTENIbHBIE 3AIPOCHl U CIIOCOOHOCTH Ka)J0ro pedeHka
IpU peayin3allii MporpamMmbl Mo (u3nke «IKclepuMeHTalbHas (PU3MKAa M pelIeHHe 33139y,
MO>KHO JOCTHYb OCHOBHOWM WLeJIM - Pa3BUTh y OOYyYaroIIMXCS CTpEeMJICHHE K JajibHEeHIIeMy
CaMOONPENEIICHNI0, HWHTEIUIEKTYaJIbHOW, HAyYHOW U TPAKTUYECKOM CaMOCTOSATENBHOCTH,
IT0O3HABATEIBHOW aKTUBHOCTH.

JlaHHas TporpaMMa MO3BOJSIET OOY4YaIOUIMMCS O3HAKOMUTBHCS C METOJUKOM OpraHu3alud U
MIPOBEJICHUS] SKCIIEPUMEHTAIbHO-UCCIIEI0BATENbCKON AESITEIbHOCTY B COBPEMEHHOM Yy4e€OHOM
nporiecce mo (GpU3MKe, 03HAKOMHUTHCS CO MHOTMMHU MHTEPECHBIMH BOIIPOCaMH (PU3UKHU Ha TaHHOM
JTarne O0y4yeHMs, BBIXOASIIMMHU 33 pPAaMKHU IIKOJIbHOM MPOrpaMMbl, PaCHIMPUThH LEIOCTHOE



IIpEeJCTaBIeHUE O IMpoOJieMe JaHHOM HayKu. OKCIEpUMEHTaJbHas JeATENbHOCTh OyneT
CIOCOOCTBOBATh Pa3BUTHIO MBICIMTENBHBIX ONEpaiii 1 00IIeMy HHTEIUIEKTYaJIbHOMY Pa3BUTHIO.
He menee BaxXHBIM (paKTOPOM peaTr3aluy JaHHOW MPOrpaMMBbl SIBISIETCS CTPEMIICHHUE PAa3BUTh Y
yyaliuxcs yMEHHE CaMOCTOSATENbHO paboTaTh, AyMaTh, 3KCIIEPUMEHTHPOBATH B YCIOBHSIX
IIKOJIPHOM J1a0opaTopuu, a TaKKe COBEPIICHCTBOBATh HABBIKM apryMEHTAIlMA COOCTBEHHOMN
MO3UIMK MO  omnpenenéHHsIM  BompocaMm.  CopepaHUE  NPOTrpaMMbl  COOTBETCTBYET
MI03HABATEJIbHBIM BO3MOXKHOCTSM HIKOJBHUKOB U MPEAOCTABISIET UM BO3MOXKHOCTh paboTaTh Ha
YPOBHE IOBBIIIEHHBIX TpeOOBaHMM, pa3BuBas yueOHyi0 MoTuBauuio. Cojep:kaHue 3aHATUH
BHEYPOYHOH JEATEITLHOCTH MPEJCTABISET COOOH BBEACHUE B MUP IKCIIEPUMEHTAILHOW (PH3UKH, B
KOTOpPOM Y4YalllUecsl CTaHyT MCCIIEN0BATEISIMU M HAY4aThCsl IIO3HABATh OKPYKAIOIIUNA UX MUDP, TO
€CTh OCBOSIT OCHOBHBIE METO/Ibl HAYYHOT'O MO3HaHMs. B ycrnoBusx peanuzanuu oOpa3zoBaTeabHOM
IpOrpaMMbl IIMPOKO HCHOJNB3YIOTCS METOJbl Y4eOHOTo, HCCIEeI0BaTEIbCKOro, MPOOIEMHOIO
JKCIIEPUMEHTA. PebGénox B nporecce ITO3HAHW, npuodpetas YyBCTBEHHBIN
(peHOMEHOIOTNYECKUI) OIBIT, MEPEKHUBAET IOJYyYCHHbIE OLIYIIEHUS W BIEYATICHUSA. OTH
MEepeXMBaHUS TPOOYXKIAIOT M TOOYXmaroT mpomecc wMbimuieHus. Crnenndudeckas (opma
OpPraHM3alMM T03BOJISAET yYallUMCS O3HAKOMHUTBCS CO MHOTMMH MHTEPECHBIMH BOIPOCAMMU
(U3MKM Ha TaHHOM 3Tane 00y4YeHUsl, BBIXOSAIINMHU 32 PaMKH IIKOJIBHOM MPOrpamMMbl, pacIIUpUTh
LIEJIOCTHOE TpPEJICTaBIeHUEe O MpobiieMe AaHHOW Hayku. [leTw mosydaroT mpodeccuoHaIbHbIe
HaBbIKH, KOTOPbIE CIIOCOOCTBYIOT ajbHEMIIEH colMaIbHON aanTaluuy B O0IIECTBE.

Lesbr0 mporpamMmel 1o (pu3nKe « IKCIIEPUMEHTANIbHAS (PU3KUKA M PEIICHHE 3a1a9», IS YJaIuXxcs
7-9 K1accoB SIBJIAIOTCA:

* pa3BUTHE Yy Y4YaIIUXCS IO3HABATENIbHBIX WHTEPECOB, HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTEH B Mpollecce pelIeHus] MPAKTUYECKUX 3a7jad U CaMOCTOSTEIbHOTO NMPHOOpeTeHUs
HOBBIX 3HAHUIM;

* (opmupoBaHUE U pa3BUTHE y yUYAIIUXCs KIHOYEBBIX KOMIETEHIMH: y4eOHO-T03HABATEIbHBIX,
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX,  COIMAJIBHBIX, W KaK CJEJICTBUE KOMIETEHUUN
JIMYHOCTHOI'O CaMOCOBEPILIEHCTBOBAHUS;

* (opMUpOBaHHE NPEIMETHBIX U METANPEIMETHBIX PE3yJIbTaTOB OOY4YEHHS, YHUBEPCAIBHBIX
y4eOHBIX IeHCTBUH;

* BOCNHUTAaHUE TBOPYECKOW JMYHOCTH, CIIOCOOHOW K OCBOCHHIO NEPEJOBBIX TEXHOJOTUH U
CO3JIaHHMIO CBOMX COOCTBEHHBIX pa3pabOTOK, K BBIABHKEHHIO HOBBIX UJIEH U MPOEKTOB;

* peanu3anys AesSTEIbHOCTHOIO MOAX0/a K MPeIMETHOMY OOYUYEHHIO Ha 3aHATUSAX BHEYPOUHOMH
JesITebHOCTU 0 (PU3UKE.

Oco0eHHOCThI0O BHEYPOUHOU JESTENbHOCTH 10 (PU3HKE B paMKax KPYKKOBOM pabOThl sSBIISETCS
TO, YTO OHA HAIpaBJieHa Ha JOCTHXXEHHE OOydYaloUIMMHUCS B OOJIbIIEH CTENEHU JMYHOCTHBIX U
METanpeIMETHBIX Pe3yIbTaTOB.

3agauu Kypca

Jlns peanu3zaiuu 1eneit kypcea Tpedyercs pelieHue KOHKPETHBIX MPAKTUYECKHX 3a/1a4.

OcHoBHbIE 337]a4l BHEYPOUHO J1€ATEIbHOCTH 10 (QU3UKH:

* BBISIBJICHUE MHTEPECOB, CKJIOHHOCTEH, CIOCOOHOCTEH, BO3MOKHOCTEH yUalluXcs K pa3InyHbIM
BUJIaM JIEATEIbHOCTH;

* (opmupoBaHUe MPEICTABICHUS O SBJICHUSAX U 3aKOHAX OKPY’KAIOLIEr0 MHUPA, ¢ KOTOPHIMU
IIKOJIbHUKH CTAJIKUBAIOTCS B IOBCEIHEBHOM JKHU3HH;

* (opmupoBaHUe NPECTaBICHNUS O HAYYHOM METO/IE TO3HAHMUS,

* pPa3BHUTHE MHTEpECa K MCCIIEIOBATEIbCKON ACSITEIbHOCTH;

* pa3BUTHE OIbITAa TBOPUECKON IEATEIBHOCTH, TBOPUECKUX CITIOCOOHOCTEH;

* Ppa3BUTHE HAaBBIKOB OPraHU3alliy HAYYHOI'O TPYAa, paOOTHI CO CIOBAPSIMHU U SHIMKIIONEIUSIMH;
* CO3/aHUE YCIIOBUH I peajau3aluy BO BHEYPOUHOE BpeMs IPUOOPETEHHBIX YHUBEPCATIbHBIX
y4eOHBIX IEUCTBUN B yPOUHOE BpEMS;

* pa3BUTHE ONbITa HEPOPMAIBLHOTO OOIIEHUS, B3aUMOACHCTBHS, COTPYHUYECTBA; PACHIMPEHHE
paMoK OOILEHUs C COLUYMOM;

* (opMmupoBaHHE HaBBIKOB IMOCTPOEHUS (PU3MYECKMX MOAENCH W OmpeAeNeHHus TpaHMLl HX



IIPUMEHUMOCTH;

* COBEpUICHCTBOBAHWE YMEHUI NPUMEHATh 3HAaHUS O (u3MKe JUIsI OOBACHEHMs SIBICHUI
MIPUPOIBI, CBOWCTB BEIIECTBA, pEIICHUs (U3NIECKUX 3a7ad, CAMOCTOSTEILHOTO TPHOOPETEHUsS U
OLIEHKM HOBOM wuH(popManuu (U3MYECKOrO COAEpXKaHUs, HCIONb30BaHUS COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

* HCIOJb30BaHUE MPUOOPETEHHBIX 3HAHUM M YMEHUM s PeLIeHns] MPaKTUYECKHUX, KU3HEHHBIX
3ajad4;

* BKJIIOYEHHME YYALIMXCS B Pa3HOOOpa3HYyIO AEATENbHOCTb: TEOPETHUECKY0, MPaKTUUECKYIO,
AHAIIMTUYECKYIO, TIONCKOBYIO;

* BBIPa0OTKA FTMOKMX YMEHHI EpEHOCUTh 3HAHUS U HaBBIKU Ha HOBbIE (POPMBI yueOHOM padoThI;
* pa3BUTHE COOOpPA3UTETBPHOCTH M OBICTPOTHI PEaKUUH IPU PEHIEHUH HOBBIX pPa3IMYHBIX
¢bu3nYecKux 3a/1a4, CBA3aHHBIX C MPAKTUYECKOH NeATEITbHOCTBIO.

MeToabl 06y‘leHI/Iﬂ H (l)OpMI)I OpraHu3alnvu 1€ATCJIbHOCTH oﬁyqaloumxca

Peanuzamus nporpammbl «DKCHepuMeHTanbHas (GuU3MKa W peuleHHe 3aJauy» MpeArnosaraet
WHIUBUAYAIbHYI0O U TPYNIOBYIO paboTy o0OydYarouuxcsi, IUIAaHUPOBAaHHE U IPOBEICHUE
UCCIIEIOBATENIbCKOIO  AKCHEPUMEHTa, CaMOCTOSATENbHBIH CcOOp JaHHBIX JUIsl  pelleHus
MPAKTUYCCKUX 3ajJa4, aHaJIn3 n OLICHKY MOJIYYCHHBIX PE3YyJIbTATOB,
M3TOTOBJICHHE TIocoOuit n mojeneil. [Iporpamma mpegycmarpuBaeT HE TOJIBKO OOydYaroniue u
pa3BUBalOIIME Ieau, €€ peanus3alus CIIOCOOCTBYET BOCIHUTAHUIO TBOPYECKOW JIMYHOCTH C
aKTUBHOM *KM3HEHHOW Mo3uLMel. B pamkax exeHeneabHbIX 3aHITUH 00ydarouuecs mIaHupyoT
OKCIICPUMCHTBI, IPOBOJAT UX, O6Cy)KI[aIOT PE3YIbTAThI, pCIIAIOT SKCIICPUMCHTAJIILHLIC 3aaHu,
3aJ1a4u¥ pa3NIudHbIX (POPM U TUIIOB, OCYIIECTBIISIOT IPOEKTHO-UCCIIEI0BATENbCKYIO A TENbHOCTD.

Ilnanupyemble pe3y/ibTaThbl OCBOCHHS POrPaMMbl «IKCIIEPUMEHTAIbHASA (PU3UKaA 1
penieHne 3aaa4y» (¢ McnoJib30BanueM odopyaosanns «Touka pocra») B 7-9 Kiaaccax.
Peanuzanus nporpaMmbl CIIOCOOCTBYET JOCTHXKEHHIO CIEIYIOMUX Pe3yabTaToB: JINUHOCTHBIE:
B cdepe THUHOCTHBIX YHUBEPCATBHBIX YYCOHBIX IEUCTBUHN YUaIXCS:

* y4yeOHO-TIO3HABATEIbHBIA MHTEpEC K HOBOMY y4eOHOMY MaTepuady U crnoco0aM peleHHs
HOBOH 3a7a4mu;

* OpHEHTalldsd HAa MOHMMaHUE MPHUYMH ycleXa BO BHEY4eOHOU AesITeIbHOCTH, B TOM YHUCIIE Ha
caMOaHaJIN3 U CaMOKOHTPOIIb pe3yJibTaTa, HAa aHAIM3 COOTBETCTBUS PE3yJbTATOB TPEOOBAHUSIM
KOHKPETHOM 3aa4H;

* CIIOCOOHOCTBH K CAMOOIICHKE HAa OCHOBE KPUTEPUEB YCIICITHOCTH BHEYUEOHOM AEATEIIbHOCTH;
Obyuarowuiics noxy4um 603MONCHOCMb 018 POPMUPOBAHUSL:

* BHYTPEHHEW MO3MLMM LIKOJBHUKA HA YPOBHE IIOJIOXKUTEIBHOTO OTHOLIEHUS K IIKOJIE,
MMOHMMAaHUSA HEOOXOJAMMOCTH YUYEHHS, BBIPaXEHHOTO B MpeodyagaHuy y4yeOHO-TI03HABaTEeIbHBIX
MOTHBOB;

* BBIPAKEHHOW YCTOWYMBOM yUeOHO-TTO3HABATEIIbHON MOTHBAITUN YUCHHUS;

* YCTOWYMBOTO YueOHO-TIO3HABATEILHOTO HHTEPECA K HOBBIM OOIIUM CTIoco0aM pelmieHus 3a1a4.
MeTanpeaMeTHbIe:

B cdepe peryasiTUBHBIX YHUBEPCATBHBIX YUEOHBIX IEHCTBUNA yUAIITHXCSL:

* IUIAHUPOBATb CBOM JEHCTBHSI B COOTBETCTBUHU C INOCTABJIEHHOH 3a/ladyeil U yCIOBHAMH €€
peaMzanuy, B TOM 4HCJie BO BHYTPEHHEM ILJIaHE;

* YYHUTHIBATh YCTAHOBJICHHBIC MTPABUJIA B TNIAHUPOBAHUHU M KOHTPOJIE CIIOCO0A PEIICHMS,

* OCYIIECTBJISATh UTOTOBBIN U MOIIATOBBIN KOHTPOJIb IO PE3YJIbTATY;

* OIICHUBATh NPAaBUIBHOCTH BBIMOJIHEHUS JIEHCTBUS HAa YPOBHE aJ€KBATHON PETPOCIEKTHBHOU
OIICHKH COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSAM JaHHOM 3a7a4M U 3a/1a4HOM 00JIacTH;

* aJIeKBaTHO BOCIPUHHUMATH MPEAJIOKEHUS M OICHKY yYHUTEeJeH, TOBapuIle, poauTeneii u
JIPYTHUX JIOJIEH;

* pa3nuyaTh croco0 U pe3ynbTatr ACUCTBUS.



Obyuatowuiica NOIYYUM 803MONCHOCMb HAYYUMCAL:

* B COTPYJHHYECTBE C YUUTEJIEM CTAaBUTh HOBBIEC yUueOHbBIE 3a/1a4H;

* MPOSIBISATH MO3HABATEIbHYIO HHUIIMATHUBY B YU€OHOM COTPYHUUYECTRBE;

* CaMOCTOATEIBHO aJIEKBATHO OIICHHBATh MPABHILHOCTh BBIMOJHEHUS NEHUCTBUS M BHOCHUTH
HE0OXOAMMBIE KOPPEKTUBHI B HCTIONHEHUE KaK 110 XOAY €T0 pean3alilii, Tak U B KOHIIE ACHCTBUSI.
B cdepe no3naBaTeibHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUN yUaIuxcs:

* OCYHIIECTBJISTH MOUCK HEOOX0AMMOW MHGOPMAIMK TSI BBITIOJHEHUS BHEYYEOHBIX 3aJlaHUN C
WCIIONIb30BaHUEM Yy4eOHOW JHUTEepaTyphl MU B OTKPHITOM HH(POPMAIMOHHOM MPOCTPAHCTRBE,
SHITUKJIONEANH, CIPABOYHUKOB (BKJIIOYAs JJICKTPOHHBIE, HU(POBBIE), KOHTPOIUPYEMOM
npoctpanctBe HTepHeTa;

* OCYHIECTBIISITH 3aMKCh ((hUKCaInio) BELIOOPOUHOM HH(pOpMaIuu 00 OKpY>KaroIeM MUpeE U 0 cede
caMOM, B TOM YHUCJI€ C MOMOIIbI0 HHCTpYMeHTOB KT

* CTPOUTH COOOIICHHMS, TIPOSKTHI B YCTHON M MUCBMEHHOU (opMe;

* MPOBOAWTH CPABHEHHE U KJIACCU(UKAIIMIO 110 3aIaHHBIM KPUTEPHSIM;

* yCTaHaBIUBATh MPUUMHHO-CIICJICTBEHHBIE CBS3U B H3y4Ya€MOM KpYTe SIBICHUI;

* CTPOUTH pacCykJcHus B (OpMe CBSI3U TPOCTHIX CYXIEHUH 00 OOBEKTE, €ro CTPOCHHH,
CBOIMCTBAX M CBs3aX;

Obyuarowutics nOIY4Um 603MOHNCHOCHb HAYYUMBCA:

* OCYIIECTBJIATH PACIIMPEHHBINA MOUCK WH(OPMALIUU C UCIOIB30BaHUEM PECYPCOB OUOINOTEK U
cetu nTepHerT;

* 3amMchIBaTh, (QPHUKCUPOBATH HMHPOPMAIMIO OO0 OKPYXKAIOMIUX SBICHUAX C TOMOUIBIO
nHcTpymeHToB MKT;

* OCO3HAaHHO U MPOU3BOJILHO CTPOUTH COOOIIEHHUS B YCTHOM U MHUCHbMEHHOU opme;

* OCYHIECTBIJIATH BbIOOp HamOosee 3(h(PEeKTUBHBIX CIIOCOOOB PEIICHUS 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOUTH JIOTHUYECKOE PAaCCYXKJ€HHE, BKIIIOYAIOIICe YCTAHOBJICHHE MPUUUHHO-CIICICTBEHHBIX
CBsI3EH;

* MOTYT BBIUTH Ha TCOPETUUYECKUM YPOBEHBb PEIICHMs 3a7a4: PEIICHHUE IO OMpPEe/IeTICHHOMY
IJIaHy, BJIQJICHHE OCHOBHBIMU MPUEMAaMH PEIICHHs, OCO3HAHUS JEATEIbHOCTH IO PEIICHUIO
3aJauu.

B cdhepe koMMyHUKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUH yUaIiXCs:

* AJICKBaTHO HCIIOJIb30BaTh KOMMYHHUKATHBHBIC, MPEXKIE BCETO - pPEUeBBIC, CPEICTBA IS
pelIeHus pa3IMYHbIX KOMMYHUKATUBHBIX 3a/1a4, CTPOUTh MOHOJIOTHYECKOE COOOIIEHHE, BIAIETh
JUATIOTUYECKON (OpMON KOMMYHMKAIIMU, WCIOJIB3Yys, B TOM YHCJE CPEICTBAa M MHCTPYMEHTHI
UKT u qucTaHIMOHHOI'O OOIIEHNS;

* JIOMyCKaTh BO3MOXXHOCTb CYIIECTBOBAHUS Y JIFOJICH pa3IMYHBIX TOYEK 3PEHHUSI, B TOM YHCIIC HE
COBMAJIAIONIUX C €r0 COOCTBEHHON, U OPUEHTHUPOBATHCS HA IMO3UIIMIO MApTHEpa B OOIIEHUU H
B3aMMO/ICHCTBHU,

* YUYUTHIBaTh pa3Hble MHEHUS U CTPEMHUTbCS K KOOpPAMHAIIMM Pa3IUYHBIX TMO3UIUI B
COTPYJIHUYECTBE;

* (opmynHpoBaTH COOCTBEHHOE MHEHHE U TTO3UIIHIO;

* JIOrOBApUBATHCS U MPUXOIUTH K OOIIEMY PEIICHUIO B COBMECTHOM JACATEIHHOCTH, B TOM YHCIIE
B CUTYyalluu CTOJIKHOBEHUSI HHTEPECOB;

Obyuarowuiics noay4um 603MOMCHOCMb HAYYUMBCA.!

* YYHUTHIBATh U KOOPAUHUPOBATH B COTPYIHUYECTBE OTIUYHBIE OT COOCTBEHHOM MO3UIIUHU JPYTHX
JIFOJICH;

* YUYUTHIBATh Pa3HbIe MHEHUS U UHTEPECHl U OOOCHOBBIBATH COOCTBEHHYIO TO3HUIIHUIO;

* IOHWMATh OTHOCUTEILHOCTh MHEHUH U MOIX0/I0B K PEIICHUIO MPOOIEMBI;

* apPryMEHTHUPOBATh CBOIO MO3UIMI0 U KOOPAUHUPOBATH €€ C MO3UIUSMU MapTHEPOB B
COTPYAHHYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM JIEATEIbHOCTH;

* 3aJaBaTh BOIIPOCHI, HEOOXOAUMBIE JJIi OpraHu3alud COOCTBEHHOH MAEATENbHOCTH U
COTPYAHUYECTBA C MTAPTHEPOM;



* OCYIIECTBJSTh B3aMMHBIA KOHTPOJIb M OKa3bIBaThb B COTPYIHHYECTBE HEOOXOANMYIO
B3aUMOIIOMOIITb.
IIpeameTHbIE:
* OpPUEHTHPOBATHCS B SBICHUSX U OOBEKTAaX OKPYKAIOIIEr0 MHUpA, 3HATH TPAHULBI HX
PUMEHUMOCTH;
* MOHMMATH omnpezeNeHuss PU3NYECKUX BEIUUYMH U TOMHHUTD ONpeAestonue GopMybl;
* TOHUMATh KaKUM (PU3MYECKUM MPUHIIUIIAM U 3aKOHAM MOJUMHSIOTCS T€ WIIM HHbIE OOBEKTHI U
SIBIICHUS] IPUPO/IBI;
* 3HAHHME MOJIENIU IMOMCKA PeIICHUH ISl 3a/1a4 10 (PU3MKe;
* 3HATh TEOPETHUECKHUE OCHOBHI MAaTEMATHKH.
* TIpUMeYaTh MOJENH SBJICHUN U OOBEKTOB OKPYKAIOILEr0 MUPA;
* aHANIM3UPOBATH YCIOBUE 33/1a4H;
* nepedopMyIHPOBATH K MOJCIUPOBATH, 3aMEHITh UCXOIHYIO 3aJauy JAPYToii;
* COCTaBIISATH IUIaH PEUICHUS;
* BBIJIBUTATH U IPOBEPATH MpeIaraeMble Ui PELICHUS TUTIOTE3bI;
* BIAJETh OCHOBHBIMHM YMCTBEHHBIMH OIEPALMSIMH, COCTABIISIOUINMHU MTOUCK PEIICHUS 3aJa4u.
ConeprkaHue mporpaMMbl BHEYPOUHOU AESITEIBHOCTH

7 knace
Beenenne. Beognoe 3anstue. Llenn u 3agaum kypca. Texanka 6€30MacHOCTH.
PoJib 3KcrIepuMenTa B JKM3HHU YeJloBeKa.
Teopusa: W3yuuTb OCHOBBI TeopuH morpemHocteil. [lorpemHocTd mnpsMbIX U KOCBEHHBIX
U3MEPEHUM, MaKCHUMaJlbHasi IIOIPEIIHOCTh KOCBEHHBIX M3MEPEHUH, Yy4YeT IOrPEIIHOCTEN
u3MepeHuil mpu mnoctpoeHuu rpadukoB. [IpencraBieHue pe3ynbTaTOB U3MepeHH B (opme
Ta0JIUI ¥ TPAPUKOB.
Ilpaxmuxa: OCHOBBI TEOPUH MOTPEIIHOCTEH MPUMEHSAThH MPHU BBIMOJIHEHUN SKCIIEPUMEHTATBHBIX
3aja4, NpPaKTUYeCKHX paborT (¢ HcmoJb3oBaHueM ob6opyaoBanusi «Touka pocrta»)
Xapaxkmepucmuxa 0CHOBHBIX 6UO08 0esAMETbHOCMIL:
[TpuBoAUTE TIpUMEpPBI OOBEKTOB U3yueHUs (GU3UKH (PHU3HuecKue sBICHUS, PU3UIECKOE TeJo,
BeIecTBO, pusznueckoe nose). Habmonate u ananmm3upoBath hu3ndeckue SBiaeHus (PUKCHpOBaTh
U3MEHEHHS CBOWCTB OOBEKTOB, CpaBHMBaTh WX U 0000marp). [lo3HaKOMHUTBCS ¢
SKCIIEPUMEHTAJIbHBIM METOJOM HCCienoBaHus npupoasl. COopka MpuOOpPOB M KOHCTPYKLHUU.
Vcnonp30BaHne W3MEPUTENBHBIX NPUOOPOB. BrIMonHEHHE 1a0OpaTOpHBIX W MPAKTUYECKUX
pabot. /lmarHocTHKa M YCTpaHEHHWE HEUCHpaBHOCTEeW mpubopoB. BricTpanBanue rumorte3 Ha
OCHOBAHUY MMEIOIINXCS TaHHBIX.
Mexanuka.
Teopus: PaBHOMEepHOE W HEpaBHOMEpHOE ABIDKEHHE. |'paduueckoe mpencTaBieHUe JIBUKCHHUS.
Pemenne rpaduueckux 3aaay, pacueT MyTH U CPEIHEH CKOPOCTH HEPAaBHOMEPHOTO JBHUKEHUSI.
[Tonsatne muepumu u uHepTHOCTH. LleHTpoOexHas cuna. [IpuMeHeHHe MaHHBIX (U3NIECKUX
MOHSITUH B XKU3HEACATEIbHOCTH YenoBeka. Cujia ynpyrocTy, cujia TpEeHUs.
Ilpakmuxa: ViccnemoBaHWe 3aBUCUMOCTH CHIJIBI YIPYTOCTH, BO3HHKAIOIIEH B TPYKUHE, OT
CTeNeHU AeopMaIii MPYKUHBI.
Onpenenenrne K0dPPUIMCHTa TPEHHUS Ha TpuOOMeTpe. (€ HCMOJIb30BAHHEM O000PYI0BAHUSI
«Touxka pocra»)
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT CHIIbI HOPMAJILHOTO J1aBJICHUSL.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesAMENbHOCTU.
Amnanmu3s tabmun, rpadpuko, cxeM. [Tonck oObsicHeHUsT HAOMIOAaeMbIM COOBITHIM. Omnpenenenne
CBOMCTB MpHOOPOB MO YepTe)aM U MOJEISIM. AHAIN3 BO3HUKAIOIIUX MPOOJIEMHBIX CUTYaIUH.
N300pakaTh cuCTEMy KOOPIWHAT, BBIOMpATh TENO OTCUYETAa M CBSA3BIBATH €r0 C CHCTEMOM
KoopauHat. Micronp30BaTh CUCTEMY KOOPAMHAT AJISl U3YUYECHUS MPSIMOJIMHEHHOTO ABM)KCHHUS TEa.
C6opka npubopoB U KOHCTpyKIMH. Mcnonb3oBanue n3MepuTenbHbIX NpUOOpoB. BrinoiaHeHue
1a00paTOPHBIX W MPAKTUYECKUX PadoT (¢ Mcmoab3oBaHueM obopynoBanusi «Touka pocrtay).
JIMarHoCTHKa U yCTpaHEeHHE HEeHCIIpaBHOCTEN NpuOOpoB. BricTpanBaHue rurnore3 Ha OCHOBaHUHU



UMEIMXCcAd JaHHbIX. KOHCTpyHpoBaHME UM MOJECIMpPOBAaHME. BBINIONHEHWE 3alaHuil 110
YCOBEpIIEHCTBOBaHHIO TpHOOpoB. Pa3paboTka HOBBIX BapHaHTOB OMBITOB. Pa3paborka u
IIPOBEPKAa METOJIMKH SKCIEPUMEHTAIBbHON paboThl. PaboTa B MaybIX rpynmnax. AHaJIU3UPYIOT,
BBIOMPAIOT M 0OOCHOBBIBAIOT CBOE pelieHue, AeiicTtBud. IlpencraBieHue pe3yabTaToB MapHOMH,
IpYNIOBOM JAESITEIbHOCTU. YuacTHE B JHAore B COOTBETCTBUU C IIPaBUJIAMH PEUYEBOTO
IIOBEJICHMS.
I'mapocraTuka.
Teopus: 3akon Apxumena, 3akoH Ilackains, ruapocTaTHdecKoe JTaBieHHE, COOOIIAOITHECS
COCYy/1bl, TUAPABINYECKHE MALIIHBI.
Ilpakmuxa: 3a0auu: BBITAJKUBAIONIAs CUJIa B PA3IMYHBIX CHUCTeMax; MpHOOpHI B 3axadax
(coobmarommecs: CoCy/Ibl, THAPABIMYECKIE MAIIUHBI, pbIUard, OJI0KH).
DxcnepumenmanvHvle 3a0anus:
l)usmepenue cwiibl Apxumena, 2)U3MEpeHHE MOMEHTa CHWJIbI, JEHCTBYIOIIETO Ha pblyar,
3)usmepenre paboOThl CHIJIBI YNPYrOCTH TMPU MOJBEME Tpy3a C MOMOUIbIO MOABMKHOTO WIH
HETOABIDKHOTO OJI0Ka.(C McnoJib30BaHueM obopynoBanusi «Touka pocray) Xapakxmepucmuka
OCHOBHBIX 8UO08 0esAmMeNbHOCMIU:
Anamu3 Tabnun, rpadukoB, cxeM. [lowck oOBsicHeHHsT HabOmromaembiM coObrTHsM. COopka
npuOOpoB U KOHCTpYyKIMiH. lcmonb3oBaHue M3MEpPUTENbHBIX MpHOOPOB. BolmonHeHnue
1a00paTOPHBIX U MPAKTUYECKUX paboT. J[narnoctuka u ycTpaHeHHE HEUCTIPABHOCTEH MPHOOPOB.
BricTpauBaHnue THMNIOTE3 HAa OCHOBAaHMM MMEIOIIMXCA JaHHbIX. KOHCTpyWpoBaHuEe U
MozenupoBanue. Pabora B ManbIx Ipynmnax. AHaIU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE
peumienue, aeiictBus. IlpeacraBieHue pe3ysbTaTOB IMAPHOH, TPYNIOBOM JESITEIBHOCTH.
[ToaroroBka cooO1IeHU U T0KIa10B. YYacTHE B IUAJIOre€ B COOTBETCTBUH C IIPAaBUIIAMU PEYEBOTO
MOBE/ICHUS.
Craruka.
Teopus: bnok. Peruar. PaBHOBecHe TBEpIBbIX TEI. Y CIOBUS paBHOBecUsA. MomeHT cuiibl. [IpaBuiio
MomeHTOB. Llentp  Tsbkectn. MccnemoBaHue — pasjiMyHBIX ~ MEXAHUYECKUX  CHCTEM.
KoMOuHupoBaHHbIE 3a]]a41, UCTIOJIB3YS YCIOBUS PAaBHOBECHS.
Ilpakmuxa: VI3rotoBienue paboTaromieil CUCTEMBI OJIOKOB.
Xapaxmepucmuka 0CHOBHbIX U008 OesIMENbHOCIL:
Amnanmu3s tabnun, rpaduko, cxeM. [Touck oObsicHeHUsT HaOMOJaeMbIM COOBITUSAM. OnpeneneHne
CBOMCTB IpHUOOPOB MO YepTek)aM U MOJEISIM. AHAJIN3 BO3HUKAIOIIUX MPOOJIEMHBIX CUTyalu.
HaGmonate nedictBue mpocThiX MexaHu3MoOB. [lo3HakoMuThCAS C  (U3HUECKOW MOJIEIBIO
«abcomoTHO TBEpAOE Teno». Pemarh 3aaunM Ha MpUMEHEHHE YCIOBHS(IIPaBUIIa) PAaBHOBECHS
peryara. I[lpumensTh ycioBue (TpaBWIIO) pPAaBHOBECHS pblYara Ui OOBSICHEHUS JEHCTBUSA
pa3IMYHBIX HMHCTPYMEHTOB, HCIIOJNB3YyeMbIX B TEXHHKe M B ObiTy. COOpka mpuOOpoB u
KOHCTpyKUui. Mcronb3oBaHue U3MEpPUTENbHBIX NpuOOpoB. BolmonHeHne 1abOpaTOpHBIX U
MPAaKTUYECKUX paboT. J[MarHocTuka W ycTpaHeHHe HeuclpaBHOCTed mpuOopoB. BreicTpanBanue
TUIOTE3 HA OCHOBAaHUM UMEIOLINXCs 1aHHbIX. KoHCTpynpoBaHue u MmojenupoBaHue. Brinonnenue
3aJJaHUi 10 YCOBEPILIEHCTBOBAaHHIO MpuOOpoB. Pa3paboTka HOBBIX BApUAHTOB OIBITOB.
Pa3paboTka u mpoBepka METOAMKHU IKCIEPUMEHTAIbHON paboThl. PaboTa B ManibIx rpymnmax.
AHanu3upyloT, BBIOMpAlOT U OOOCHOBBIBAIOT CBOE pelleHue, neictBusd. IlpencraBinenue
pe3yJbTaTOB MapHOM, TIpyNmnoBoi JesTenbHOCTH. [loAroToBKa COOOIIEHHMH U JIOKJIA/I0B.
OCyIIECTBIIIOT CAMOOILICHKY, B3aUMOOLIEHKY JIEATEIIBHOCTH. YYacTHE B IMAJIOTE B COOTBETCTBUU
C MpaBUJIAMH PEYEBOI0 MTOBEICHUS.

8 kJaace
TenuoBble siBJICHUS.
TennoBoe pacmmpenue Ten. [Iponeccsl nuaBaeHus 1 OTBEPACBAHUS, UICIAPEHUS U KOHICHCAINH.
Teruonepenayda. BiiakHOCTh BO3/lyXa Ha pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. Habmonenue tasHust ipaa B Boje. 2. CKOPOCTH UCHAPEHUs PAa3IUYHBIX
xuakocrei. 3. TeroBsle ABUTaTeH Oy IyIIEro.
Jlabopamopuvie pabomul (¢ ucnoab3oBanueM odopyroBanusi «Touka pocra»): 1. 3smeneHus



JUIMHBl Tella TPU HArpeBaHMM W OXJaxaAeHuu. 2. OTnuBKa mnapaduHOBOTO COJATHKA. 3.
HabGmonenue 3a mumaBneHueM npaa 4. OT 4yero 3aBUCUT CKOPOCTh HCHAPEHUs KHUIKOCTH? 5.
HaburoieHne TenaonpoBoIHOCTH BOJBI M BO3/1yXa.

Xapakmepucmuka 0CHOBHBIX 8UO08 OESAMENbHOCHIU.

CamocrosaTenbHO (HOPMYITUPYIOT TO3HABATENBHYIO 3a7ady. YMEIOT C IOMOMIBIO BOIPOCOB
NI00bIBaTh  HEAOCTawoIlyro HH(popMmaiuio. Vcnonab3oBaHue M3MEPUTEIbHBIX  MPUOOPOB.
BoinonHenne 71abopaTopHbIX W MpakTU4YecKMX pabor. JlMarHocTMka U yCTpaHEHue
HEHCIIpaBHOCTEW NpuOOpoB. BeicTpanBaHWe TUIOTE3 HAa OCHOBAHUM HMMEIOLIUXCS JaHHBIX.
KoHcTpynpoBanne u MoaenupoBaHue. DBplmonHeHWe 3aJaHUi 10 yCOBEPIIEHCTBOBAHMIO
npubopoB. Pa3zpaboTka HOBBIX BapHAaHTOB ONBITOB. Pa3paboTka M MpoBepKa METOIUKU
SKCIIEPUMEHTaIbHOW paboThl. Pabora B ManbIX rpymnmax. AHaJIW3UPYIOT, BbIOMpAIOT U
00OCHOBBIBAIOT CBOE perleHue, neiictBus. IlpeacraBieHue pe3ysnbTaTOB HapHOW, TPYMIOBOM
NEeSTEIbHOCTU. Y4YacTue B IMAJOre B COOTBETCTBUU € IIPABUIIAMU PEUYEBOTO MTOBEICHMS.
JJIeKTpuYecKHe siBJICHHA.

Mukpomup. Mogenu aroma, cymectsoBasiine 10 Hadana XIX. Mcropus OTKpeITHS U AEUCTBUS
rajbBaHUUYECKOro 3jeMeHTa. Mcropust coszmanus siekTpodopHoil mammubl. OmnbsiT Bosbra.
DNEKTPUUYECKUHN TOK B 3JIEKTPOIUTAX.

Jlemoncmpayuu: (¢ MCNoJIb30BaHUEM 000pynoBaHus « Touka pocray)

1. Monenu aromoB. 2. I'anpBaHMYecKHe 3J€MEHTHL. 3. DnekTpodopHON MamuHbl. 4. OTbITHI
Bonbra u ['anbBanu.

Jlabopamopnvie pabomur: 1. Co3naHue raJbBaHUUECKUX AJIEMEHTOB M3 MOAPYYHBIX CPEICTB. 2.
DNEKTPUUYECKUN TOK B )KUJIKOCTSIX CO3AAHMS «30JIOTOTO KIIFOUUKAY .

Xapakmepucmuka 0CHOBHbIX 8U008 OESAMETbHOCIU.

VYrpaBisitoT cBoel 03HaBaTeIbHON U y4eOHO! 1€ TeNbHOCTBIO TOCPEACTBOM IIOCTAHOBKH LIEJIEH,
IUTAHUPOBAHMSI, KOHTPOJS, KOPPEKLUUU CBOMX JEHCTBUM M OLEHKM YCIEUIHOCTU YCBOEHUS.
CpaBHMBaIOT Ccrioco0 M pe3yibTaT CBOMX ACUCTBUI ¢ 00pa3loM - JIMCTOM COIPOBOKICHHUS.
OOHnapyxuBaroT  OTKJIOHEHUS. OOAYMBIBAIOT TPUYMHBI  OTKJIOHEHWH. OCyIIECTBISIOT
CaMOKOHTPOJIb M B3aUMOKOHTPOJb. VIcronb30BaHNE M3MEPHUTEIbHBIX NMPHOOpOB. BrlnonaHeHue
71a00PaTOPHBIX U MPAKTUUYECKUX padoT. J[MarHOCTHKa U yCTpaHEHUE HEUCIIPABHOCTENW MPUOOPOB.
BeicTpanBaHue rumnore3 Ha OCHOBAaHMM UMEKOIMXCA JaHHbIX. KoHCTpyupoBaHue u
MO/JIEIUPOBAHUE.

JIEKTPOMATHUTHBIE SIBJICHHS.

MarnutHoe mone B BemecTBe. MarHuTHas aHoManus. MarHutHele Oypu. PaszHoBHIHOCTH
AJIEKTPOU3MEPUTENILHBIX MPUOOPOB. Pa3HOBUIHOCTH 3IIEKTPOABUTATEIICH.

Jlemoncmpayuu (¢ ucnoJib3oBanuem ooopynoBanus «Touka pocray): 1. HarnsigHOCTh
MOBEJICHUS BELIECTB B MarHUTHOM rmoiie. 2. IlpeseHTamuu O MarHUTHOM Mosie 3eMJH H O
MarHuTHbIX Oypsx. 3. JleMoHcCTpanus pa3HOBUIHOCTEH 3JIEKTPOM3MEPUTENbHBIX MPUOOPOB. 4.
HarnsaHocTs pa3HOBUIHOCTEHN DIIEKTPOJBUTATENCH.

Jlabopamopusie pabomei: 1. ViccnenoBanue pa3nuyHbIX 3JEKTPOU3ZMEPUTENBHBIX TPUOOPOB.
Xapakmepucmuka 0CHOBHbIX 8UO08 OESAMETbHOCHIU.

VYrpaBisitoT cBoei 03HaBaTEIbHOM U Y4eOHOH 1€ TeIbHOCThIO IOCPEACTBOM IIOCTAHOBKH LIETIeH,
IUTAHUPOBAHMSI, KOHTPOJIS, KOPPEKLIUH CBOMX JAEMCTBUA M OIIEHKH YCIEUIHOCTH YCBOEHUS.
CpaBHMBaOT croco0 M pe3yibTaT CBOMX ACUCTBUM € 0Opa3LloM - JINCTOM COIPOBOXKACHUS.
OOHnapyxuBatoT  OTKJIOHEHHs. OOIyMBIBAIOT TNPUYMHBI  OTKIOHEHHWH. OCYHIECTBISIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTuyeckue siBJeHUA.

HcTouHukn cBeTa: TEIUIOBBIE, JIOMUHECLICHTHBIE, MCKYCCTBEHHbIE. M3roTOBICHHME KaMeEphbl -
00CKypa M HCCIe[IOBaHHE W300pakeHHs] ¢ MOMOIIBI0 MoJenu. MHOroKpaTHOe H300pa)keHne
IIpeIMeTa B HECKOJIBKUX IUIOCKUX 3epKajiaxX. M3roTOBUTH MEPUCKON U € €r0 MOMOIIBIO IPOBECTH
HaOmoneHus. llpakThueckoe UCNONb30BAaHUE BOTHYTHIX 3€pKajl. 3pUTEIbHBIE WIUIIO3UH,
MIOPO’KIaEMBbIE MPEIOMIICHUEM cBeTa. Mupaxu. Pa3surue BoJoKOHHON onTUkH. Mcnons3oBanue
3aKOHOB CBETa B TEXHUKE.



Hemoncmpayuu(c ucnonb3oBanueM odopynoBanus «Touka pocray)
1. PaznuuHble UCTOYHUKY cBeTa. 2. M300paxkeHne mpeaMera B HECKOJIbKUX IUIOCKUX 3epKaiax.
3. N3o0Opaxenue B BOrHYThIX 3epkaiax. 4. Micnonp30BaHUe BOJIOKOHHOM ONTUKH. 5. Y CTPOUCTBO
¢dboToanmapaToB, KHHOIIPOEKTOPOB, Kajeiinockomnos. 10
Jlabopamopuvie pabomei: 1. U3roToBieHNe KaMepsl - 00CKypa B UCCIICOBaHUE H300paKEeHUS C
nomombo  monenu. 2.Ilpakthueckoe npuUMEHEHUE IUIOCKMX 3epkail. 3. Ilpaktuueckoe
WCIIOJIb30BaHUE BOTHYTHIX 3epKasl. 4. M3roToBiieHHE TEPUCKONA M HAOMIOJAEHHUS C MOMOIIBIO
MOJIEIIH.
Xapaxmepucmuka 0CHOBHBIX 6UO08 OesMENbHOCTIU:
YpaBisoT CBOEH O3HABATENbHOM U Y4eOHOM NesTENbHOCTHIO IOCPEICTBOM MTOCTAHOBKH IIeIIeH,
MJIAHUPOBAHUS, KOHTPOJISL, KOPPEKIMU CBOMX JEHCTBUM M OILEHKH YCIEIIHOCTH YCBOCHUSI.
Boigensator u GopMyITUPYIOT TO3HABaTEIbHYIO IIeNb.  BBIAENAIOT  KOJWYECTBEHHBIE
XapaKTEPUCTUKA OOBEKTOB, 3aJaHHBbIC CcJoBaMHu. [IpHHMMAIOT TO3HABATENIbHYIO I1IE€lb U
COXPAHAIOT €€ MPH BBIMOJIHEHUN y4eOHBIX AeiicTBUN. OCO3HAIOT CBOM JeHCTBUS. IMEIOT HaBBIKU
KOHCTPYKTHUBHOTO OOIICHHS B MAJIBIX TPYyIIIaX.
YesioBek U npupoaa
ABToMatHKa B Hamiei xu3Hu. [I[puMepsl HCTIOIB30BaHUs aBTOMAaTHYECKUX YCTPOMCTB B HAYKeE, HA
MPOU3BOJCTBE U B ObITY. CpezncTBa cBsa3u. Paguo u teneBuaeHue. AnbTepHaTUBHbIE UICTOYHUKU
sHepruu. Bunmbl snextpoctaHmuii. HeoOXoauMoCcTh HSKOHOMHHM TPHUPOJHBIX PECYpCOB U
MCIIOJIb30BaHUs, HOBBIX 3KOJIOTUYHBIX U 0€30MacHbIX TexHonoruid. Hayka u 6€301macHOCTb JTIOICH.
Jemoncmpayuu: 1. poTomMarepralsl U CIAWIBI 10 TEME.
Jlabopamopuwvie pabomei: 1.3yueHne neiicTBHi CPEeICTB CBSA3H, PAIUO U TEICBUACHUSI.
Xapaxmepucmuka 0CHOBHBIX 6UO08 OeAMENbHOCTIU:
CamocrosTenbHO  (POPMYNHPYIOT TIO3HABAaTENbHYIO  3ajady. YMeEWT (Wi pa3BUBAIOT)
CIIOCOOHOCTH C MTOMOIIBIO0 BOIIPOCOB JTIOOBIBATH HEIOCTAOILYI0 HHPOPMAITHIO.

9 knace
Kunematuka
Crioco0nI ommcanusi MexaHu4deckoro ABmkeHus. Cuctema otcuera. [IpsiMonuHeitHOE NBIKEHUE.
[IpssMonuHETHOE PABHOMEPHOE [BMXKEHHE IO IUIOCKOCTH. llepememieHne u CKOPOCTh IpHU
PAaBHOMEPHOM TPSIMOJIMHEMHOM JIBDKEHHMM TIO0 TUIOCKOCTU. OTHOCHUTEIBHOCTh JBHXKEHUSA.
Cnoxenne nBwxkeHud. [lpuHumMn He3aBUCMMOCTU ABWKEHUH. KpuBOJIMHENHOE JBHXEHUE.
JIBr>keHue Tela, OpOIICHHOTO MO/ YIJIOM K TOPU30HTY. PaBHOMEpHOE IBUIKEHHE 11O OKPY>KHOCTH.
VYrnosas ckopocts. Ilepuon u yactora BpamieHusi. CKOpOCTh U YCKOPEHHE MPU PaBHOMEPHOM
JBUYKEHUU TI0 OKPYKHOCTH.
Jlabopamopuwie pabomvi(c McnoJb30BaHneM 000py1oBaHus «Touka pocTay):
N3yuenue npmxeHus: CBOOOIHO MaIal0IeTo Tea.
N3yueHne nBUKEHUSA 110 OKPYKHOCTH.
IIpumepnvie memvl NPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM.:
OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBMKEHHS MPH HCIIOJNB30BAHUM TpEeHa)xkepa «Oeropas
JIOPOXKKAY.
HcTopuueckass peKOHCTPYKIUSL ONBITOB ['anmuies mo OmpeesieHr0 yCKOPEHUs CBOOOIHOTO
MaJICHUS TE.
[TpunLMIBE pabOTHI TPUOOPOB ISl UBMEPEHUS CKOPOCTEH U yCKOPEHUH.
[Ipumenenne cBOOOHOTO MAECHUS JJISI U3MEPEHHUS PEAKIINK YeTIOBEKA.
Xapaxmepucmuka o0cCHO8HBIX 6U008 OesimelbHOCmU: YTEHHE U OOCYKJIEHUE TeKCTa cTaTei
WHTEPHET-CAlTOB, OOCYXJEeHHE AOKIAIOB W TPE3CHTAIllMi, COCTAaBICHHWE M peIleHHe 3ajad,
o0cyxaeHne crnocoooB pemieHus (moaroroska k OI'D o pusnke).
JAnnamuka
Nuepuunansubie cuctemsl orcyeta. Cuna. 3akonsl HproToHa. J[BH>keHME Tena moj AecTBUEM
HECKOJBKUX CWJ. [[BMJKEHHME CHUCTEMbl CBA3aHHBIX Tesl. JI[MHaMHWKa paBHOMEPHOTO ABUKEHUS
MaTepuaibHOM TOYKH MO OKPYKHOCTU. Kiacchl cuil. 3aKOH BCEMUPHOIO TAroTeHus. J[BuxeHue
maHeT. VickycctBeHHble cniyTHUKU. CoHeuHas cuctema. Mctopus pa3BUTHS NPEICTaBICHUNA O



Bcenennoit. Ctpoenue u 3Bosonus BeeneHHOM.

Jlabopamopnwie pabomei(c Hcnoib30BaHueM ooopyaoBanust «Touka pocra»):

N3mepenne Macchl Tea ¢ UCIOIb30BaHUEM BEKTOPHOTO PA3JI0KEHHSI CUIIBI.

W3ydyeHne KMHEMaTUKU U JTWHAMUKH PaBHOYCKOPEHHOTO JBIKEHUS (HA MpUMEpe MaIIuHbI
ATByna).

N3y4eHne TpeHns CKOJIbKECHHUS.

Ipumepnvie membl NPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM.:

Hcropuueckas peKOHCTpYKIHS onbITOB KyjoHa 1 AMOHTOHA IO ONPEAEIICHUIO BETMYUHBI CUITbI
TpPEeHMsI CKOJIbKeHUs. [IepBble HCKYCCTBEHHBIE CITyTHUKH 3€MJIU.

Kak otnnuarorcst MeXxaHMueCKHe NpoLEecChl Ha 3eMiie OT MEXaHUYECKHX MTPOLIECCOB B KOCMOCE?
Tena ConHeYHOW CUCTEMBI.

OTKpBITHS HA KOHYMKE TIEpA.

Xapaxmepucmuka OCHOBHLIX 6U008 JIEATEIBHOCTH: YTEHHE U OOCYXJEHHE TEKCTa CTaTeu
WHTEPHET-CATOB, OOCYXJCHHE AOKIAIOB W TMPE3CHTAIlMi, COCTAaBIIEHWE M pEIlIeHHE 3ajad,
o0cyxaeHue crmoco0oB pemierus (moaroroska k OI'D no ¢pusuke).

Nmnyabe. 3akoH coXpaHeHHs] MMITYJIbCa

Nmnynbe. M3MeHeHHe uMIylbca MaTepuaabHOW TOUkH. Cuctema Tena. 3aKOH COXpaHEHMs
HMITYJIbCA.

IIpumepHnvie memvl NPOEKMHBIX U UCCLEO08AMENLCKUX PAOOM.:

PeaktuBHOe nBmxenue B npupone. PaccinepoBanue J[TII ¢ momounipro 3akoHa COXpaHEHUS
UMITYJIbCA.

Xapaxmepucmuka OCHOBHBIX 6U008 OesimelbHOCmU: YTeHHE U OOCYKIEHUE TEeKCTa cTaTei
MHTEPHET-CAalTOB, OOCYXJEHHE AOKIAJOB W IPE3CHTAlMi, COCTABJIIEHWE M pEIEHUE 3ajad,
o0cyxaeHune crnoco0oB pemienus (moaroroska k OI'D no dusuke).

Crartuka

PaBHOBecue Tena. MOMeHT cuilbl. Y ¢J10BHsI paBHOBECHSI TBEpAOTO Teina. [IpocTbie MeEXaHU3MBI.
Jlabopamopnuvie pabomsi (¢ ncnoab3oBaHueM o0opynoBanus «Touka pocray):

OrmpezienieHne EHTPOB MacC PA3IUYHBIX TeJ (TPH CIIoco0a).

IIpumepnvie memobl NPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM.:

[IpumeHeHre TPOCTBIX MEXaHW3MOB B CTPOUTENBCTBE: OT 3€MIIIHKM J0 HebockpeOa.
HccnenoBanue KOHCTPYKIMM BEJIOCHUIIEA.

Xapaxmepucmuka ocHO8HBIX 6U008 OesimelbHOCmU: YTEHHEe U OOCYKJIEHHE TEeKCTa cTaTei
MHTEPHET-CAlTOB, OOCYX/JE€HUE IOKIAaJ0B M IPE3EHTALUMH, COCTaBICHUE W pelIeHHe 3ajad,
o0cyxaeHne crnoco6oB pemieHus (moaroroska k OI'D o pusnke).

Mexanu4deckue Koae0aHus U BOJHBI

Mexannueckue KoneOanus. [IpeoOpazoBaHMe SHEPruM NpPU MEXAHUYECKHX KOJeOaHHSIX.
Matematuueckuii U TPYKUHHBIM MasTHUKU. CBOOOJHBIC, 3aTyXarollMe€ M BBIHYXICHHBIC
kosneOanus. Pezonanc. Mexanndeckue BojHbl. J[JIMHA U CKOPOCTH BOJIHBL. 3BYK.

Jlabopamopusie pabomsi (¢ HCHOJIb30BaHNEM 000pynoBanus «Touka pocra»):

N3yuenune konebanmii HUTSHOTO MasSTHUKA.

IIpumepnvie membl NPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM.:

CrtpyHHBIE My3bIKaJIbHbIE HHCTPYMEHTHI. KosebaTrenbHble CUCTEMBI B IPUPOJE U TEXHUKE.
XapakTepucTUKa OCHOBHBIX BHJIOB JAEATEIbHOCTU: YTEHHE U OOCYXKIEHHE TeKCcTa CcTaTel
MHTEPHET-CAlTOB, OOCYXJEHHE JOKIAJO0B W IPE3CHTAlUil, COCTAaBJIEHUE U pEILIEHUE 3ajad,
o0cyxaeHune crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

DJICKTPOMATHUTHBIE KOJIeOAHNS M BOJTHBI

IlepemenHnslil anexTpudyeckuil Tok. KonedatenbHblit KOHTYp. BbIHyX/1eHHBIE U cBOOOHBIE OM
KoJsebanusi. DM BOJHBI U UX CBOMCTBA.

IIpumepnvie memobl NPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM.:

[IpuHUMNBI paauocBs3u M TeneBHAeHUsA. Bnusaue OM u3myueHUR Ha JKUBbIE OpPraHU3MBIL.
N3roroBneHne yCTaHOBKH AJIs1 JEMOHCTPALIMH ONBITOB 10 DOMMU.

OnextpomarautHoe uznyuenue CBY-neun. Mctopuueckasi peKOHCTPYKIUS ONBITOB AMIiepa.



Xapaxmepucmuka o0CHOBHBIX 6U008 OesimelbHOCmuU: YTEHHE U OOCYKJIEHUE TEeKCTa cTaTei
WHTEPHET-CAlTOB, OOCYXJeHHE AOKIAJOB W TMPE3CHTAllMi, COCTAaBJIIEHWE M peIllIeHue 3ajad,
o0cyxeHue crmoco0oB pemierus (moaroroska k OI'D no ¢pusuke).

Onruka

Ucrounuku cBera. JleiicTBusi cBeTa. 3aKOH NPSIMOJIMHEMHOTO PACIPOCTPAHEHMs] CBETA. 3aKOH
oTpaxkeHus ceeta. [locTpoeHne n300paxeHuil B IIIOCKOM 3epKajie. 3aKOH MPEIOMIICHHS CBETa Ha
IUIOCKOM TpaHULIE JBYX OJHOPOAHBIX NpO3pauHbIX cped. IlpenomiieHne cBeta B IpU3ME.
Jucnepcust cBeta. SIBIeHHME MOTHOrO BHYTpPEHHEro otrpaxeHus. JIuH3pl. ToOHKME JTUH3BL
[Toctpoenne n300pakeHUM, CO3JaBa€MBbIX TOHKMMHU JWH3aMu. [1a3 u 3peHue. Onrudeckue
PUOOPBHI.

Jlabopamopnule pabomvi(c ucnoJib30BaHHEM 00opynoBanus «Touka pocray):
DKcnepruMeHTalbHAas POBEPKA 3aKOHA OTPAXKEHUS CBETA.

N3mepenue nokasaresns NpeaoMIICHHUs CTEKIIA.

N3mepenue GpokycHOro paccTosHUSI COOMPAIOILIEH JINH3BI.

IIpumepHnvie memvl NPOEKMHBIX U UCCLEO08AMENLCKUX PAOOM.:

Hcropus ucciienoBaHus CBETOBBIX SIBICHUU.

Hcropuueckast peKOHCTpYKLMs Teneckona [ anues.

N3rorosnenune KaneinaocKomna.

Xapakmepucmuka OCHOBHBIX 6U008 OesamelbHOCmU. YTeHHe W OOCYXIEHHE TEeKCTa CTaTei
WHTEPHET-CAalTOB, OOCYyXJeHHE AOKIAJOB W TMPE3CHTAllMi, COCTAaBIIEHHWE M peIIeHUE 3ajad,
o0cyxaeHune crmoco0oB pemerus (moarororka k OI'D no ¢pusuke).

du3uka aToMa 1 AaTOMHOI0 SI/Apa

Crpoenne aroma. [lornomenue u ucrnyckanue cBera aromamu. OnTtuueckue CrekTpbl. OnbITHI
Peszepdopna. I[lnanerapnas monens aroma. CTpoeHHe aTOMHOTO siapa. 3apsI0BO€ U MaccoBOE
gucia. SaepHsie CUITbL. DHEPTHUs CBSI3U aTOMHBIX sJep. 3aKOH paJMOaKTHBHOTO pacmaaa. Ajbda-
u Oera-pacnansl. [IpaBuna cmemenus. Snepusle peakuuu. Jlenenue u cuHte3 saep. SnepHas
sHepreTuka. Mcrounuku snepruu CosHua u 38e34. Perucrpauus sipepHbIx nzinydeHuil. Bausaue
PaZMOAKTUBHBIX HM3IY4YCHHI Ha >KUBBIE OpraHu3Mbl. Jlozumerpus. DKoIOruueckue mpoOIemMbl
SIIEPHOM SHEPIETUKH.

IIpumepnvie membl NPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM.:

Hcropus usydenuns aroma.

N3mepenne KITJI comneunoli 6atapen.

HeBuanmbie uzmydeHus B CHEKTPE HATPETHIX TEJL.

Xapaxmepucmuka OCHOBHBIX 6U008 OesimelbHOCmU: YTeHHE U OOCYKIEHUE TEeKCTa cTaTei
MHTEpHET-CAalTOB, OOCYXJEHHE AOKIAJO0B W IPE3CHTAllMi, COCTABJIIEHWE M pEIlIECHUE 3ajad,
o0cyxaeHune crnoco0oB pemienus (moaroroska k OI'D no dusuke).



KaneHnaapHo-TeMaTu4eckoe MJIAHMPOBaHHeE 7 KJIace

Ne i/

Hara npoBeaenus

Tema ypoka

Ilnan dakr

Hcnons3oBanue 0600py10BaHNs HEHTPA
€CTeCTBEHHO-HAYYHOH 1
TeXHOJOTMYecKOoil HAaNpaBJIeHHOCTeH
«Touka pocTa»

ITpumeuanue

1. Beenenue (14)

Beonnoe 3anstue. llenu u 3anauun kypca. TexHuka

KommnbrorepHoe 000opyaoBanue

1 0€30MacHOCTH.
2. PoJib 3KCiepuMeHTa B )KH3HH YestoBeka (34)
Cucrema eHHII, TOHITHE O TMPSAMBIX H KOCBEHHBIX KommbroTepHoe 000pyI0BaHue
2 N3MEPEHMSIX
Dusndecknii SKciepuMeHT. Bunsr pruznueckoro OGopysnioBariie 114 IeMOHCTpaLHHA
brcriepuMenTa. [lorpemnocts namepenus. Buapt
3 [orpeIHocTel n3MepeHusi. Pacuér norpemHocTy n3MepeHus.
labopamopnas paboma O6opynoBaHue I JTaDOPaTOPHBIX padboT U
«HM3mepenne o6bema TBeporo Tenay. IIpaBuna ohopMIeHHUs |y4eHHYECKHX
4 maGopaTopHO# pabOTEHI. O
3. Mexanuka (84)
5 PaBHOMEpHOE M HEPABHOMEPHOE JABHKCHHSL.
6 ['paduueckoe MpecTaBICHUE IBUKCHUSL.
7 Pemenue rpadyecKux 3aay, pacueT MyTH 1 CpeaHen OGopyHOBaHKe TS TabOPATOPHBIX PaboT 1
CKOpOCTH HEPABHOMCPHOTO ABIAKCHMUL. YUIEHMIECKUX OTBITOB (Ha 6a3e KOMIUIEKTOB
8 [lonsTre nHEpIWK U nHEpTHOCTHU. LleHTpobexHas cuina.. st OTD)
9 Cuia ynpyrocTtu, Cuiia TpeHHs
10 JlaboparopHas pabota «VccienqoBanre 3aBUCHMOCTH CHITBI
YIIPYTOCTH,
11 Vlabopamopuas paboma
«Omnpenenenne kodpduIreHTa TPSHMS Ha TPUOOMETPE».
12 labopamopnas paboma

«I/ICCJ'ICJIOBaHI/Ie 3aBUCHUMOCTH CUJIbI TPCHUA OT CHUJIbL




4. T'napocraTuka (1249)

13 [InoTHOCTE. 3anada maps ['epona O06opymoBaHUE I JEMOHCTPAITHI
14 Perenne 3a7a4 MOBBIIEHHON CIIOKHOCTH Ha pacdeT
[UIOTHOCTH BEIIECTBA.
15 Pemenue 3a1a49 MOBBINIEHHON CIIOXKHOCTH O6opynoBaHue AJ1s1 IEMOHCTpaLUiz
16 /laBneHue >XuaKoCcTH 1 ra3a. 3akoH llackans
17 CoOOIIArOIIHECS COCYIBI.
18 Vlabopamopnas paboma «I3rotoBiaeHne Mo Ieu (DOHTaHA OGopynoBarue s 1a00PATOPHEIX PabOT 1
19 Vlabopamopnas paboma «3rotoBiaenne Moienu GOHTaHa» Y qug;gcm/Ix ONBITOB (KA 03¢ KOMILICKTOR
20 3akoH [lackans. JlapneHue B :KUAKOCTSX U Ta3ax. e )
[ unpaBnnyeckre MamuHbl. COOOIIAIONINECS COCY TBI.
21 BritankuBaroas cuia. 3akoH ApxuMena.
22 Vlabopamopnas paboma «BrIsicHEHHE YCIOBUS IJIaBaHUS
23 biok 3amau Ha 3akoH Ilackaist, 3akoH Apxumena.
24 briok 3amau Ha 3akoH [lackains, 3akoH Apxumena.
5. Cratuka (114)
25 biok. Pergar. O06opyaoBaHue TSl JEMOHCTPAITHIA
5 PaBHOBecue TBepAbIX Tesl. MoMeHT cuiibl. [IpaBumo
6 MOMEHTOB.
27 Llentp Tspkectu. VcenenoBanue pa3inuHbIX MeXaHuueckux  (O0opymoBaHue ISl IEMOHCTpaUi
CHCTEM
28 KoMOUHMpOBaHHBIE 33/1a4H, UCIIOIB3YS YCIOBUS PABHOBECHSI.
29 KoMmOuHMpOBaHHBIE 33/1a4H, UCTIONB3YS YCIOBUS PABHOBECHS
30 Vla6opamopnas paboma O06opymoBaHue I JTaOOPATOPHBIX padoOT U
«3rotoBneHue paboTaromei CHCTEMBI OJIOKOBY. VIEHUYECKHX OIBITOB (Ha 0a3e KOMILIEKTOB
Vlabopamopnas paboma st OI'D)
31 «3roToBNeHne paboTaIONIe CUCTEMBI OJIOKOBY.
Vlabopamopras paboma O6opynoBanue 1y 1a60PaTOPHBIX padoT
32 «H3roroBieHne paboTaroIEe CUCTEMBI OJIOKOBY. 1 yYEHHUYECKHUX OIBITOB
33 Odopmierne padoTHI. KommbrorepHoe 000pyA0OBaHUE
34 3amuTa mpoeKToB.




KanenaapHo-TemaTu4eckoe IJIaHupoBaHue 8 Kiace

Ne m/m Tema ypoka [Tpumeuanue
Hlata nposeieHus HMcnoan3oBanue 000py10BaHus HEHTPA
Inan | Paxr €CTeCTBEHHO-HAYYHOU 1
TEeXHOJIOTHYeCKOi HAMPABJIEHHOCTeM
«Touxa pocra»
1. Beenenne (19)
BsonHoe 3ansaThe. Llenn u 3agaun Kypca. TexHuka KommbrorepHoe 00opyaoBaHue
1 0e30macHOCTH.
2. TensioBble siBiaenusi(12 v)
PasnooOpasue TemnoBsIX SBJIeHUN. TernoBoe pacimmpenine  |[KoMmmbelorepHoe 000pyoBaHUEe
2 Tel.
Jlabopamophas paboma
«/3MEeHeHNs JUTMHBI TeNa IPY HATPEBAHUM U OXJIKIEHUM».  |OGopyHoBaHuUe A1 7a00pPATOPHBIX paboT U
3 YUEHHUYECKHUX OIBITOB
Temnomnepexada HabmroneHne TEMIOMPOBOIHOCTH BOABI H ObopynoBaHue TSt JEMOHCTPAITHIA
4 BO31yXa.
O0opyaoBaHue Ajs 1a00paTOPHBIX padoT
Jlabopamopuas paboma YAIEHUYECKHX OIBITOB (Ha 0a3e KOMILIEKTOB
5 «3mepeHue yIenbHON TETUIOEMKOCTH Pa3IndHbIX BEMIECTBY. |[msg OI'D
I[1aBieHue U OTBEPJEBAHUE.
Jlabopamopnas paboma «OTiMBKa Tapa)iHOBOTO
6 COJIIATHKAY»
Vlabopamopnas paboma «HabnroieHue 3a IIaBICHAEM JIbIa
O6opymoBaHHe IS TAOOPATOPHBIX padOT U
7 YIEHUYECKHUX OIBITOB
Pemmenre onmuMuaHbIX 38729 HA YpaBHEHHE TETIJIOBOTO O6opynoBanue Al IEMOHCTpALIU
Oamanca
8

Penrenre omuMIUa HBIX 32129 Ha PACUET TETIOBBIX
MIPOIIECCOB

O06opynoBaHue TSt TEMOHCTPAITHIA




10 JlaGopaTopus KpucTauIorpagmm.
11 lcmapene 1 KOHISHCAIINA. OO6opymoBaHue AT JEMOHCTPAITHI
CocraB aTMocdepbl, HAOIIOACHHE TTepexoaa HEHACHITICHHBIX  (O00pyI0BaHUE IS IEMOHCTPALIHA
12 MapoB B HACBIIICHHBIE.
13 Bra)xHOCTh BO3yXa Ha pa3HBIX KOHTUHEHTAX O6opynoBaHue Al JEMOHCTPALIUA
3. DyekTpHUecKue siBjieHus (84)
Mukpomup. Mojenu aroma, cyiiectBoBasiue 10 Hadana XX |O6opynoBanue s IeMOHCTpALUi
14
15 VcTOpHUs OTKPBITUS | ISHCTBUS rallbBAHUYECKOTO dJieMeHTa  |KoMIbIoTepHOE 000pyI0BaHME
16 McTopust co3manus 37eKTpoPOpHOM MaITHHEI
17 OmnbiTel BonbTa. DNEKTpUYECKUil TOK B AIIEKTPOIUTAX. KomnbroTepHoe 000pyoBaHe
18 Pemenre omuMnuaHbIX 3a/1a4 Ha 3aKOHBI TOCTOSTHHOTO ToKa |O00pyI0BaHUE IS IEMOHCTPALIUI
Ha6101eH1e 3aBUCMMOCTH COITPOTHBIICHUS IPOBOAHKUKA 0T  (OO0pyJ0BaHUE 11 JEMOHCTPALHA
19 TEMITEPaTYPBI.
JlaGoparopHas pab6ora O0bopyznoBanue s J1aOOPaTopHBIX padoT u
«OmnpeneneHne CTOMMOCTH U3PACXO0I0BAHHON YYCHUYCCKHX OIBITOB (Ha 0a3e KOMILICKTOB
20 DIICKTPOIHEPTHH MO MOIITHOCTH MOTPeOUTEINs U 10 cuéTunky» st OI'D
21 Pemenre omuMnuaIHBIX 3a/1a9 Ha TETUIOBOE IeHCTBUE Toka  (O00pyIOBaHUE IS IEMOHCTPALIUI
4, JjeKTpOMarHuTHbIe siBJaeHus (34)
OJEKTPOMarHUTHBIC SBIICHUS. JIEKTPOU3MEPUTENIbHBIE ObopynoBanue TSI JEMOHCTPAITHIIA
22 npuOOopHI.
23 MarauTtHas aHoMalusi. MarHuTHbIe Oypr ObopynoBanue I JEMOHCTPAITHIA
24 Pa3HOBUHOCTH AJIEKTPOABUTATENICH.
5. OnTuueckue siBjeHus (74)
25 VCTOYHWKH CBETA: TEIJIOBBIC, IIOMHHECIICHTHEIE OO6opymoBaHue AT JEMOHCTPAITHI
OKCTIEpUMEHT HaOII0/IeHHE.
MHOTOKpaTHOE H300paKEHHIE IPEIMETA B HECKOJIBKUAX
26 MJIOCKUX 3epKaiax.

27

M3roToBUTH EPUCKOI U C €r0 MOMOIIIBIO TPOBECTH
HAOJIFOIEHUS

OO6opymoBaHue AT JEMOHCTPAITHI




28 [IpakTHUeckoe UCTIOIh30BAHNE BOTHYTHIX 3epKall ObopynoBanue s JEMOHCTPAITHIA
3puTenbHbIe WILTFO3UH, TOPOXKIaeMble ITpeoMieHreM ceera. (O0opynoBaHUE AJIs IEMOHCTpAIUN
29 Mupaxu.
30 Pa3BHTHE BOJIOKOHHOM OITHKH
31 lcnonp30BaHNe 3aKOHOB CBETa B TEXHUKE
6. YesoBek u mpupoaa (3u4)
32 ABTOMAaTHKA B HaIICH KU3HH . KommbroTepaoe 060pynoBanue
33 Panvo u TeneBuacHNE
AJbTepHATHBHBIC HCTOYHUKH SHEPTUH. BUIIbI
34 JIEKTPOCTAHITHIA
KanennapHo-temaTnuyeckoe miiaHupoBanue 9 kiace
Tlata Tema ypoxa ITpumedanue
MTPOBEICHHUSI Hcnoab3oBaHue 000py10BaHNS IEHTPA
Newn| Tlmam| Dakr €CTeCTBEHHO-HAYYHOIi 1
TeXHOJIOTHYeCKOi HANPABJIEHHOCTEMH
«Touka pocra»
1. Beenenne (19)
Beognoe 3amstue. llemm w 3amaum kypca. TexuukaKommberiorepHoe 000pynoBaHue
1 0e30macHOCTH.
2. Kunemaruka (7 9
2 Crioco0BI ONTUCaHHSI MEXaHUIECKOTO JIBUYKESHUS O6opynoBaHue TSl TEMOHCTPAITHIA
[ IpsiMosIMHEITHOE PABHOMEPHOE ABUKEHHUE 110 TIJIOCKOCTH? O6opynoBanue 1y IEMOHCTpAIUH
3 CMOTps U3 Kako TOUKU HAOII01aTh
4 OTHOCHUTENBHOCTE ABMKEHHUS. CII0KEHNE IBUKEHU. O6opynoBaHue A1 JEMOHCTPAITHI
Va.6()pam()prorl C pabomot:
«3yyeHue  BWOKEHUS ~ CBOOOJHO  IMAJaloOIIEro  TeJay, O6opynosanue s 1a60paTOPHLIX paboT U
5 «3yueHne NBIKEHUS Tea IO OKPYKHOCTHD YVIEHUYECKIX OITBITOB
Kak w Kkyma mojerena BuinmHeBas KocTouka? PacuenOOopynoBaHue Al IEMOHCTpaLUM
TPACKTOPHUM ABUXKEHUS TEJ U IEpCOHaXel pacckazos P.Pacmy
6 0 MroHxayseHe




lcToprueckasi peKOHCTPYKIMA onbITOB [ anuiies mo

O6opynoBaHHe AT JEMOHCTPAITHI

7 OrnpeneneHuo yCKOpeHus g.

Onpenenenne CKOpOCTH paBHOMEPHOTO IBHKEHUS TIPU Ob6opynoBaHue 1yist IEMOHCTpALHH
8 WCIIOJIb30BaHUU TPEHaXepa «OeroBas TOPOKKay.

3. lunamuka (84)

Cuta BoJIH, CHITa YOSIKICHUS HITH CHIIA - (PH3UIecKast ObopynoBaHue TS JEMOHCTPAITHIA
9 BeaI4uHa?
10 Jlabopamopnas paboma.: «I3mMepeHne MacChl TeIa» O0opyaoBaHue yist
11 [IBIDKEHHE Tea MO/ ICHCTBHEM HECKOIBKHUX CHII mabopaTopHBIX PadOT U YIEHHUUECKUX
12 JIBIKEHUE CUCTEMBI CBSI3aHHBIX TEJl O0opyaoBaHue [Tt IEMOHCTPAITHIA
13 Jlabopamopusie pabomul: «3yuenne TpeHUs CKoIbKeHus»  |O0opyoBaHuUE IS TaOOPATOPHBIX paboT

YUEHHYECKHUX OIBITOB

14 /IMHaMUKa paBHOMEPHOTO JBUXKEHUS 110 OKPY>KHOCTH O6opynoBaHue AJisl IEMOHCTpALIU
15 Victopuss  passutusl  IIpeAcTaBleHWd 0  Bceenmennoit. (OGopynoBaHue Uit AEMOHCTPAIMH

CosiHeuHasl cucTeMa.
16 OTKpBITHS HA KOHIUKE TIepa. O06opynoBaHue [Tt TEMOHCTPAITHIA

[lepBbie HCKYCCTBEHHbIE CITyTHUKU 3€MIIH.

4. Amnyabe. 3akoH coxpaHeHUs: UMNIyJabea (34)

17 Kak BBI SIXTy Ha30BETE... KommnbrotrepHoe 00opynoBaHue
18 PeakTHBHOE ABHKCHUE B IPUPO/IC.

Paccienoanue [IT1I ¢ momMolbro 3aKk0Ha COXPAHEHUS KommnbrorepHoe 00opynoBaHue
19 UMITyJIbCa

5. Cratuka (29)

Jlabopamopnas paboma:

«Omnpenenenne NEHTPOB MACC PA3IMYHBIX TN (TpH criocoda)» |06opyaoBaHKe 1is 1a60paTOPHBIX paboT U
20 YYEHUYECKHX OIBITOB

[IprMeHeHre MPOCTHIX MEXaHM3MOB B CTPOUTEILCTBE: OT KomnbroTepHOE 000pynoBaHme
21 3eMIISTHKH 710 HeOOCKpeOa

6. MexaHu4eckne KoJie0aHusI M BOJHBI (34)

22 Buipl MasSTHUKOB U MX KOJIEOaHHI O0opynoBaHue [Tt IEMOHCTPAITHIA
23 Uto mepeHocUT BOJIHA?
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|KOJ'Ie6aTeJ'ILHI>Ie CHCTEMEI B TIPUPO/IE W TEXHHKE

7. DIeKTPOMATHUTHDbIE KOJIeOAHUS M BOJIHBI (24)

25 DKCHepUMEHTANIbHAs IPOBEPKA CBOMCTB DM BOJIH. KommbrotepHoe 000pynoBaHme
2% MccnenoBanne snexTpoMarauTHoro manydeHus CBU-nean  |KommbroTepHoe o0opynoBaHme
8. OnTuka (44)
27 W3roToBieHre MOJICTH KaJleiH0CKoma. KommbroTepHoe 060pynoBanue
o8 OKcIiepuMeHTaNbHas IPOBEPKa 3aKOHa OTPAKEHUS CBETA. O6opynoBaHue AJsl IEMOHCTPALIU
JlaGoparopHas pabora: O0opynoBanue st
29 «3MepeHue nokasaTesis NPeJIOMIIEHHUs CTEKIa 1abOPATOPHBIX PabOT U yICHIYCCKHX
OITBITOB
30 Kak oTnryaroTcs mokasareny NpeoMIIeHUs LBETHOTO cTekiIa (O0opyaoBaHHe ISl AEMOHCTPALMN
9. ®u3uka aToMa U aTOMHOTO AApa (44)
[Toromnenre u UCIyCcKanue cBeTa aroMaMu. ONTHIecKue
31 CIEKTPBL. KommeroTepHoe 060pynoBanue
32 M3mepenne KI1I comreunoii 6atapen
33 BrusiHre painoaKTUBHBIX H3ITyYCHUH HA KUBBIC OPTaHU3MBI
34 Crioco0BbI 3aIUTHI OT PAUOAKTUBHBIX U3ITyYECHHUH




