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MNOACHUTEJIbHAS 3AIINCKA

Peanmaum{ IIporpaMMbI oOecreynBaeTcs HOPMAaTUBHBIMH JOKYMCHTAMMU:

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-d3 (pen. ot 31.07.2020) «O6
obpazoBanuu B Poccuiickoit @eneparum» (¢ U3M. U J01., BCTym. B cuity ¢ 01.09.2020). 2.
[Tacnopt HammonanmpHOTO mpoekTa «OOpazoBanue» (yTB. mpesuguymom CoBera MpH

IIpesunente PO no crparernuyeckomMy pa3BUTHIO U HALIMOHAJIBHBIM MPOEKTaM, IMPOTOKOJ
o1 24.12.2018 Ne 16)

3. l'ocynapctBenHnass  mporpamma  Poccuiickoii ~ @enepauuu  «Pa3Butue
obpazoBanus» (yTB. [loctanoBnenuem IlpaBurensctBa PO ot 26.12.2017 Ne 1642 (pen.
or 22.02.2021) «O6 yTBepKIE€HHWU TOCYIAapCTBEHHOM mporpammel Poccuiickoii
Oenepaunn «Pa3Butue oOpazoBaHU.

4. Ilpodeccuonanbupiii cranmapt «llemaror (memaroruueckas ACSTEIHHOCTh B
JIOTIKOJILHOM, Ha4aJIbHOM OOIIeM, OCHOBHOM OOIIeM, CpeaHeM oO0IeM 00pa3oOBaHHM),
(Boctiutarenb, yuutenb)» (pea. ot 16.06.2019) (Ilpukaz MwunucrepcrtBa Tpylaa Hu
cormanbHol 3amuThl PO ot 18 okTs16pst 2013 r. Ne 544H, ¢ u3BMEHEHHUSIMHU, BHECEHHBIMU
npukazoM MunHucTepcTBa Tpyaa u conzamurtsl PO ot
25.12.2014 Ne 11151 n o1 5.08.2016 1. Ne 4221).

5. Meroanueckue pEKOMEHJAIMU IO CO3JaHUI0 M (PYHKIIMOHHPOBAHUIO B
0011e00pa30BaTEIbHBIX OpPraHU3alMIX, PACIOJIOXKEHHBIX B CEIbCKOM MECTHOCTH M
MaJIbIX TOpOJax, LIEHTPOB OOpa30BaHUS €CTECTBEHHO-HAYYHOH M TEXHOJIOTMYECKOU
HanpaBieHHocTell («Touka poctay) (YTBepxkAeHB pacnopsbkeHueM MuHucTepcTBa
npocsemieHus Poccuiickoit ®enepaumu ot 22 mas 2022 r. Ne TB 977/02)

BueypouHast 1esTebHOCTD SIBJISIETCSI COCTABHOM 4acThi0 00pa30BaTENILHOTO IMpoliecca
U 0JTHOM 13 (opM opraHu3anuu CBOOOJAHOTO BpeMeHH o0yuaronuxcsa. B pamkax peanuzanuu
dI'OC OOO BHeypowHas JEATEIBHOCTH — O3TO OOpa3oBaTelibHasl JEATEIbHOCTD,
ocyuiecTpisieMas B (hopmMax, OTIIMUHBIX OT YPOUHOU CUCTEMbI O0yUY€HHUs, U HAlpaBJICHHAs Ha
JOCTHKEHHE TUIAHUPYEMBIX Pe3yIbTaTOB OCBOCHHS 00pa30BaTENIbHBIX MPOTPaMM OCHOBHOTO
oOmrero oOpa3oBanus. Peanusanus paboueit mporpaMMbl Kypca BHEYPOUHOU JEATEIbHOCTH
no ¢uszuke «IKCIEPUMEHTh MO (U3UKE»  CHOCOOCTBYET OOIIEHHTEIUIEKTYaIbHOMY
HaIPaBJICHUIO PA3BUTHIO JUYHOCTU OOyyaromuxcs 7-9 kinaccoB. duznueckoe oOpa3oBaHUE B
cucremMe OOIIEro W cpeaHero oOpa3oBaHUS 3aHUMAET OJHO M3 BEAYIIMX MECT. SIBISSICH
GbyHIaMEHTOM HAay4HOrO MHUPOMOHMMAHHS, OHO CIIOCOOCTBYET (DOPMUPOBAHUIO 3HAHUN 00
OCHOBHBIX METOJIaX HAy4YHOTr'O MO3HAHUS OKPY>KAIOIIEro MUpa, PyHIaMEHTAIIbHBIX HAyYHbIX
TEOpUN U 3aKOHOMEpPHOCTEH, GOPMUPYET y ydHalIUXCs YMEHHUS HCCIEOBATh U OOBSICHATH
SABJIGHUSI TIPUPOABl U TeXHUKU. Kak mIKonbHBIN mpenmMer, (u3uka 00JagaeT OrpOMHBIM
IYMaHUTAPHBIM  TIOTEHIIMAJIIOM, OHAa AaKTUBHO (OPMHUPYET HMHTEIUICKTyaJbHbIE U
MHUPOBO33pEHYECKHE KayecTBa JHUYHOCTH. [uddepeHunanus mnpeamnosaraer TakKyko
OpraHM3aIfI0 Tporecca OOyueHHUs, KOTOpas YYUTHIBACT HHAWBHIyalbHbIE OCOOCHHOCTH
yUYalxcs, X CIOCOOHOCTH W MHTEPECHI, TMYHOCTHBIN ombIT. Juddepennmanus o0yueHus
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¢u3nKe MO3BOJSIET, C OJHOM CTOPOHBI, OOECHEUYUTh 0a30BYIO MOATOTOBKY, C APYrol —
yIIOBJIETBOPUTH NOTPEOHOCTH KaXKAOT0, KTO MPOSBIIAET UHTEPEC U CLIOCOOHOCTH K MPEAMETY
U BBIXOJUT 3a pPaMKM H3y4deHMs] (U3MKU B IIKOJbHOM Kypce. Ha 3aHATHAX Kpykka
IUIAHUPYETCS PEIIEHUuE NPOOJIEMHBIX 33ad MEKIIPEIMETHOIO COAEpPaHUs, BBIIIOJHEHUE
IKCIIEPUMEHTAJIbHO-PACUETHBIX ~ 3aJaHUM  MCCIIEIOBATEIbCKOIO  Xapakrtepa. Bce 23t0
MO3BOJIAET TOJHATH HMHTEPEC YYAIIUXCS K HU3YYCHUIO (U3UKUA. 3aHATHS MO3BOJISIOT
(opMHUpPOBATh TaKW€ Ba)KHbIC JJII COBPEMEHHOCTH KAauecTBa YEJIOBEKAa, KaK CTPEMJIEHHE K
ycrexy, yYMeHue paboraTb B KOMaHjAe, paboraTe ¢ 000pynoBaHUEM (DU3MUECKON
naboparopun «Touka pocTa»; BOCHHUTHIBAIOT YYBCTBO KOJUIGKTUBU3MA, JPYXKObI U
TOBApUIIECTBA, CHOCOOCTBYIOT (OPMHUPOBAHUIO TaKUX YEpPT XapakTepa, Kak BOJI,
HAaCTOMYHUBOCTH, OTBETCTBEHHOCTD 32 BBIIIOJIHECHUE 3aJaHUN.

Ilesan kypca
[lenpto mporpaMMmbl  Kypca  BHEYPOUHOM  AEATENbHOCTH 1O  (U3HKE
«OKcIepuMeHTapuil 1o GU3KKe», IS yyaluxcs 7-9- X KJ1accoB SIBISIFOTCS:

. pa3sBUTUE Yy YYalIMXCS I103HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaJbHBIX W
TBOPUYECKUX CITOCOOHOCTEH B IMPOIIECCE PEIICHUS MPAKTUYECKUX 33]1a4 U CaMOCTOATEIbHOTO
pUOOPETEHMUS HOBBIX 3HAHW;

. dbopMHpOBaHUE U PA3BUTHE Y YYAIIMXCS KIIOYEBBIX KOMMETEHIMI — y4eOHO —
MO3HABATENIbHBIX, MH)OPMAIIMOHHO - KOMMYHHUKATUBHBIX, COIIMAJIBHBIX, U KAaK CIEIACTBUE -
KOMIETEHIIUN JIMYHOCTHOT'O CAMOCOBEPILICHCTBOBAHMS;

. dbopMHUpOBaHUE TPEAMETHBIX M METANPEAMETHBIX PE3yJbTaTOB OOyYCHHUS,
YHUBEPCAIbHBIX YUEOHBIX JCHCTBUN;

. BOCIIUTAHUE TBOPYECKOW JIMYHOCTHU, CIOCOOHOM K OCBOCHMIO IE€PEI0BBIX
TEXHOJIOTUI M CO3JJaHUIO CBOMX COOCTBEHHBIX pa3pabOTOK, K BBIIBHKEHHIO HOBBIX UJEH U
IPOEKTOB; peau3alus AesITeIbHOCTHOTO MOAX0/1a K MPeAMETHOMY OOYYEHHUIO Ha 3aHSTHUAX
BHEYPOUHOH EATEIBHOCTH MO (PU3HKE.

Oco0eHHOCThIO BHEYPOUHOU AESITENLHOCTU MO (PU3UKE B paMKaxX KPY>KKOBOU pabOThHI
SBJISIETCS TO, YTO OHA HAalpaBlieHa Ha JOCTIKEHHE OOYyYaroluMHCS B OONbIICH CTerneHH
JUYHOCTHBIX U METANPEIMETHBIX PE3YyIbTAaTOB.

3apaum kypca

Jlnia peanuzanuu 1esei Kkypca Tpedyercs peleHne KOHKPETHBIX MPaKTUYECKUX 3a/1ad.
OCHOBHBIE 331a4l BHEYPOUHOU IEATENBHOCTH 10 (PUBHUKHU:

. BBISIBIIEHHE UHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEN, BO3MOXKHOCTEN yUalluXcsl
K Pa3JIMYHbIM BUJIAM JI€ATEIIbHOCTH;

. (opMUpOBaHKE MPEJICTABICHUS O SIBJICHUSX U 3aKOHAX OKPYKAIOLIETO MUpPA, C
KOTOPBIMH IIKOJIBHUKN CTAJIKUBAKOTCS B MOBCEHEBHOM KU3HU;

° q)OpMI/IpOBaHI/IC MNpEaACTABJICHUA O HAYYHOM MCTOJAC ITO3HAHUAA,
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. pa3BUTHE UHTEpECa K UCCIEA0BATEIbCKON NeATEIbHOCTH;

. pa3BUTHE OMbITa TBOPYECKOHN EATEIbHOCTH, TBOPYECKUX CIIOCOOHOCTEI;

. pa3BUTHE HABBIKOB OpPraHM3AIMM HAYyYHOTO TpyJa, paboThl CO CIOBapsiMH U
SHIMKIONEANSIME, paboThl ¢ 000pynoBaHueM nadopatopun «Touka poctay;

. CO3/laHUe YCIIOBHM I peaju3allid BO BHEYPOUYHOE BpeMs NpUOOpETEeHHBIX
YHUBEpCAJIbHBIX YU€OHBIX JeMCTBUI B ypOUHOE BpEMS;

. pa3BuTHE ONbITa HE(POPMATHHOTO OOIEHUS, B3aUMOACHCTBUS, COTPYIHUYECTBA;
paclpeHre paMoK OOIIEHHUS C COLILYMOM.

. (dopMHUpOBaHUE HABBHIKOB IMOCTPOCHUS (PU3MUECKUX MOJIENEN M ONpeneeHus

I'paHull UX MPUMCHUMOCTU.

. COBEpIICHCTBOBAHUE YMEHUI NMPUMEHATh 3HAHUS MO (U3MKE ISl OOBACHEHUS
SBJIGHUW TPUPOJBI, CBOMCTB BEIIECTBA, pelIeHHs (PU3MUECKHX 3a7ad, CaMOCTOSITEILHOTO
npuoOpeTeHus] U OLCHKHM HOBOW MH(pOpMAnuu (PU3NYECKOTO COACPIKAHMS, MCIOJIb30BAHUS
COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTU;

. UCIIONIb30BaHUE NPUOOPETEHHBIX 3HAHUM W yYMEHUW i1 pelleHus
IIPAKTUYECKUX, KU3HEHHBIX 3a1a4;

. BKJIFOUEHUE YYAIlUXCsl B Pa3HOOOPa3HYyI0 [IEATEIbHOCTh: TEOPETHUYECKYIO,
[IPAKTUYECKYIO, aHATUTUYECKYIO, IOUCKOBYIO;

. BbIpa0OTKa TMOKMX YMEHUU MEPEHOCHTHh 3HAHWS U HaBBIKM Ha HOBbIE (DOPMBI

y4eOHOM paboThI;
. pa3BUTHE COOOPA3UTEIILHOCTH W OBICTPOTHI PEAKIIMU TIPH PEIICHUU HOBBIX
pasTUYHBIX GU3UYECKUX 3a/1a4, CBI3AHHBIX C TPAKTUYECKOMN JAESITEIIBHOCTHIO.

Hanpasnennocts mporpammel — nudpoBas jgaboparopus. YpOBEHb NPOTPaMMbl —
0azoBbiii. BozpacT oOyuatomuxcs: ot 12 ner no 16 nmet. Cpok peanmuzanuu mporpaMmsl: |
rog, 34 wuyaca. Pabouas mporpaMma Kypca BHEYPOUHOW JEATEIbHOCTH 10 (hU3HUKE
«DKCHEPUMEHTHI 110 (PU3UKE» MpEeAHA3HAUEHA /U1l OPTaHMU3alUKd BHEYPOUHOH JeATEIbHOCTH
oOyuaromuxcs 7-9 knaccos IIIMOBKY COIII ¢. YepHoBckoe.

IInanupyembie pe3yJabTaThbl 0CBOCHHS NIPOrPAMMBbI BHEYPOUHOI 1eATeJIbHOCTH
«IKCnepuMeHTHI 10 pu3HKe» (C UCIoJIb30BaHueM 00opynoBaHus « Touka pocTay)
B 7-9 kJaccax.
Peanu3anus mporpaMMBbl CIIOCOOCTBYET AOCTUKEHHUIO CIEAYIOIUX Pe3yJIbTATOB:
JInyHOCTHBIE:
B cepe MTUUHOCTHBIX YHUBEPCATBHBIX YYEOHBIX JEHCTBUI yUaIuXcs:
* yueOHO-T03HABATEIbHBI UHTEPEC K HOBOMY y4€OHOMY MaTepually U Croco0aM peleHus
HOBOM 3a/1a4u;
* OpUEHTAIUs HAa TOHUMaHUE MPUYMH YCIieXa BO BHEYUYEOHOM e TEIbHOCTH, B TOM YHCIIE Ha
caMOaHaJIM3 W CaMOKOHTPOJb pe3ynbTaTa, HAa aHaJIW3 COOTBETCTBUS DPE3YJIbTATOB
TpeOOBaHUAM KOHKPETHOH 3a1auu;
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* CIOCOOHOCTh K CaMOOLIGHKE Ha OCHOBE KpPUTEPUEB YCIEIIHOCTH BHEYYEOHOMU
NEATENIbHOCTH;

Obyuarowuiics noay4um 603MOHNCHOCMb OISl POPMUPOBAHUA:

* BHYyTPEHHEH MO3UIHMHM IIKOJbHHKA HA YPOBHE IOJIOKUTEILHOIO OTHOIICHUS K IIKOJIE,
MOHUMAHUS HEO0OXOIUMOCTHU y4EHU, BBIPa)KEHHOTO B npeo0IaaHuu
y4eOHOMO3HABATENbHBIX MOTHUBOB;

* BEIPAKEHHOM YCTOWYMBOW yueOHO-MTO3HABATEIbHON MOTUBAIIUU YUCHHUS;

* YCTOMYHUBOTO y4eOHO-MIO3HABATEIBLHOTO MHTEpPEca K HOBBIM OOHIMM CIOCO0aM pelieHus
3aaad.

MeTanpeameTHble:

B cdepe peryasiTHuBHBIX YHUBEPCAIBHBIX YUEOHBIX IEUCTBUIN ydallIUuXCs:

* IUIAHUPOBATh CBOU JCHUCTBHUSI B COOTBETCTBHUM C IMOCTABJICHHOW 3aJa4€il U YCJIOBUSIMHU €€
peanuzaiuu, B TOM YUCJIE BO BHYTPEHHEM ILIAHE;

* YYUTHIBATH YCTAHOBJICHHBIC MTPABUJIa B IUTAHUPOBAHUM U KOHTPOJIE CIIOCO0A PEIICHHUS;

* OCYHIIECTBJIATh UTOTOBBIN U MOIIATOBBIM KOHTPOJIb MO PE3YIbTATY;

* OLICHUBAaTh  MPABUJIBHOCTH  BBIMOJHEHHUS  JCHUCTBUSI HAa  YPOBHE  aJICKBAaTHOMU
PETPOCIIEKTUBHON OIIEHKH COOTBETCTBHUS PE3YJIhTATOB TPEOOBAHMSIM JAaHHOW 3aJadd H
3aJa4HOM 00J1aCTH;

* 3JICKBATHO BOCHPHHUMATH IMPEIJIOKECHUS U OLUEHKY YYUTEJIEH, TOBAPULIEH, POJIUTENCH U
IPYTUX JIFOIEH;

* pa3uyaTh CIOCO0 M pe3ybTaT ACHCTBUA.

Obyuarowuiics noayuum 603MONCHOCHb HAYUUMBCA.

* B COTPYJHUUYECTBE C YUYUTEIIEM CTABUTh HOBbIC YUCOHBIC 3a]]aUH;

* IPOSIBIISATH [TO3HABATENIbHYIO MHUIIMATUBY B YYEOHOM COTPYIHUYECTBE;

* CAaMOCTOSITEJILHO aJICKBATHO OIICHUBATh MPABUIBLHOCTH BBITIOJHEHUS JCHCTBUSI U BHOCUTH
HEOOXOJIUMbIE KOPPEKTHUBBI B HUCIOJHEHHE KakK IO XOAYy €ro peajau3allid, TaK U B KOHIIE
JICHCTBUS.

B chepe moznaBaTeibHbIX YHUBEPCATBHBIX YUEOHBIX IEUCTBUN yHaIIUXCSI:

* OCYIIECTBJIATH MOUCK HEOOXOAMMON MH(OpPMAIUU JIsi BBITIOJHEHNS BHEYYEOHBIX 3aaHHM
C HCIIOJIb30BaHUEM YUEOHOU JIUTEPATypPhl U B OTKPHITOM UHPOPMALIMOHHOM MTPOCTPAHCTBE,
SHIUKIIONEANM, CIPABOUYHUKOB (BKJIIOYAsl AJEKTPOHHBIC, HU(POBBIE), KOHTPOIUPYEMOM
npocTtpancTse MHTEpHETA;

* OCYIIECTBJIATH 3aMKCh ((hUKcaInio) BHIOOpOUHON MHPOpMAIIK 00 OKpYKAIOLIEM MHUPE U O
cebe camoM, B TOM Ywuclie ¢ momoibio uHcTpymeHToB UKT;

* CTPOUTH COOOIICHUS, TPOEKTHI B YCTHOM U MUCbMEHHOU (hopme;

* POBOJIUTH CPABHEHHE U KJIIACCU(PUKAIIMIO TI0 3aIaHHBIM KPUTEPHUSIM;

* YCTaHABJIMBATh IPUYUHHO-CIIC/ICTBEHHBIE CBA3U B U3y4a€MOM KPYT€ SIBJICHUI;

* CTPOUTH PACCYKJICHHUS B (DOpME CBSA3U MPOCTHIX CYXJACHUU 00 OOBEKTE, €ro CTPOCHHH,
CBOMCTBaX M CBs3aX;

Obyuarowuiics noiyyum 603MO*CHOCHb HAYYUMbCA!
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* OCYILECTBIIATh PACIHIMPEHHBI TOUCK MH(POPMALMK C HCIOJb30BAHUEM PECYPCOB
oubsmorek u cetu HTEpHET;

* 3aMKMCHIBAaTh, (PUKCUPOBATH HWHGPOPMAIMI0O 00 OKPYXAIOMIMX SBICHUSIX C TOMOIIBIO
uHctpymentoB KT

* OCO3HAHHO M MPOU3BOJILHO CTPOUTH COOOIIECHHUS B YCTHOM U MHCbMEHHOU (popme;

* OCYIIECTBJIITh BBIOOp Hanbosiee 3(PGEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH

OT KOHKPETHBIX YCIOBUMH;

* CTPOUTH JIOTUYECKOE PACCYKJICHUE, BKIIIOYAIOIIEE YCTAHOBICHNE PUYMHHOCIEICTBEHHBIX
CBSI3€EH;

* MOTYT BBINTH Ha TEOPETUYECKHI ypOBEHb PEIICHUS 3aJad: PEHICHHE MO OIMpeIeICHHOMY
IUTaHy, BJIaJIEHUE OCHOBHBIMU MIPUEMaMH PEIICHUSI, OCO3HAHUS IEATEIBHOCTH TI0 PEIICHUIO
3a/1a4yi.

B cpepe kKoOMMYyHUKATHBHBIX YHUBEPCATBHBIX YU€OHBIX TEUCTBUM yUAIIUXCS:

* aJICKBaTHO HCIIOJIb30BaTh KOMMYHUKATUBHBIE, MPEXKJE BCErO - pPEUeBbIC, CPEACTBA IS
pelIeHus] pa3InyHbIX KOMMYHUKATHUBHBIX 3aJ]ad, CTPOUTh MOHOJIOTMYECKOE COOOIICHHE,
BIAJCTh AMAIOTMYECKOM (POpMONM KOMMYHHUKAIIMHU, UCIOJIb3Ys, B TOM YHCIE CpPEJCTBA U
uHctpyMeHnTbl UKT 1 quctaHimoHHOTO O0IIeHMS;

* IOMYCKaTh BO3MOXHOCTb CYIIIECTBOBAHUS y JIFOJICH Pa3IMUHBIX TOUEK 3PCHUSI, B TOM YHCIIC
HE COBNAJAIOIIUX C €ro COOCTBEHHOW, M OpPHUEHTHUPOBATHCS Ha TMO3MIMIO TMapTHEpa B
OOIICHUH M B3aUMO/JICHCTBHH;

* YIUTHIBATh pa3HbIE MHEHHUA U CTPEMUTHCS K KOOPAMHALMU Pa3IWYHBIX TO3ULIUN B
COTPYJIHUYECTBE;

* popMynHpoBaTh COOCTBEHHOE MHEHHE U MO3UIINIO;

* IOTOBAapUBAThCS U MPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOM IESATEIBHOCTH, B TOM
YHClie B CUTyalldd CTOJIKHOBEHHUSI HMHTEpecoB; (OOyuarowutics NOLYYUmM B03MOHICHOCHDb
Hay4umucsi:

* YYUTHIBATh U KOOPJIMHUPOBATH B COTPYJHUYECTBE OTIMYHBIE OT COOCTBEHHOW IMO3UIIUU
JIPYTUX JIFOJIEH;

* YYUTHIBATh pa3Hble MHEHUSI U UHTEPECHl 1 00OCHOBBIBATH COOCTBEHHYIO MTO3UIIUIO;

* IOHUMATh OTHOCUTEIHHOCTH MHEHHH U MOJIX0I0B K PEUICHHUIO POOIEMBI;

* aprYMEHTHPOBATh CBOIO MO3UIMI0O U KOOPJAWHUPOBATH €€ C MO3UIUSIMHU IMApTHEPOB B
COTPYJIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHNS B COBMECTHON ACSITENbHOCTH;

* 337]aBaTh BOIPOCHI, HEOOXOJUMBIE ISl OpPraHU3AlMH COOCTBEHHOW JESTEIBHOCTU H
COTPYJIHHYECTBA C MAPTHEPOM;

* OCYIIECTBIISITh B3aUMHBIA KOHTPOJb M OKa3blBaThb B COTPYIHHUYECTBE HEOOXOAUMYIO
B3aMMOTIOMOIIIb.

IIpeamerHble:

- OPUEHTHPOBATHCA B SIBICHUAX M OOBEKTaX OKPYXKAIOLIETO MHUPA, 3HATH TPAHULBI HX
MPUMEHUMOCTH;
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- IOHUMATh OmpeAeneHus] (PU3NUECKUX BETUYMH W MOMHHUTBH OmpeAestonye (Gopmybl; -
NOHUMATh KakUM (PU3MYECKUM NPUHIMIAM M 3aKOHaM TMOJUYMHSIOTCA TE€ WU HHbIE
0OBEKTHI U SIBIICHUS TPUPOJIBL;

- 3HAHME MOJIEJIM TOUCKA PEIIeHUU I 3a7ad no (PU3MKe; - 3HaThb TEOPETUUYECKUE OCHOBBI
MaTeMaTUKH.

- IPUMEYaTh MOJICIH SABJICHUN U 0OBEKTOB OKPYXAIOIIEr0 MHUPA;

- AaHAJIM3UPOBATH YCIOBUE 3aa4H;

- iepepopMyITUPOBATh U MOJEIUPOBATh, 3AMEHSTh UCXOHYIO 3a/1auy JPyTroH;

- COCTABJIATH IJIAH PEIICHUS;

- BBIIBUTAaTh U IPOBEPSATH MPEIaracMble JJIs PELICHUS THIIOTE3bI;

- BJIJIETh OCHOBHBIMM YMCTBEHHBIMH OIEPALUSIMH, COCTABISIIOUIMMHU IOUCK PEIICHUS
3a/1a4u.

Coaep:xaHue NporpaMMbl BHEYPOUYHOI 1eATEJIbHOCTH

7 xnacce

Beenenne. Brognoe 3ansarue. Llenu u 3anaun kypca. TexHuka 0€301MacHOCTH.

Posb 3xcniepuMeHTa B JKM3HH YeJI0BeKa.

Teopus: VI3yunTh OCHOBBI TE€OpHUH MOrpemHocTei. [lorpemHoCcTH MpsSMBIX U KOCBEHHBIX

U3MEPECHUN, MAKCUMAJIbHAsg IOTPEIIHOCTh KOCBEHHBIX HW3MEPEHHM, YYET MNOTPEIIHOCTEN

u3MepeHuil nmpu noctpoenuu rpadukos. [IpencraBnenue pe3ynbTaToB U3MepeHuil B hopme

Ta0IuIl ¥ TpadrKOB.

IIpakmuka: OCHOBBI TEOPUM  NOTPEIIHOCTEH MNPUMEHATH MPHU  BBITOJIHEHHUH
AKCIIEPUMEHTAIIBHBIX 33/1a4, IPAKTUYECKUX pa0OT. (¢ HCIOJIb30BaHHEM 000PYAOBAHUS
«Touxa pocray)

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesTMENbHOCIIU.

[TpuBoaUTH IpUMEpPHI 00BEKTOB U3yUeHUS PU3UKHU ((pU3HUECKUe SBICHUS, (DU3UUYECKOE TEIO,

BeliecTBo, (usmueckoe mozne). HaOmromate u  aHanmu3upoBaTh (U3MUECKHE SBICHUS

(puxcupoBaTh U3MEHEHHUSI CBOMCTB 0OBEKTOB, CPABHUBATH MX U 000011aTh). [l03HaKOMUTHCS

C O3KCHEPUMEHTAJIbHBIM METOJAOM HccienoBaHHus mnpupoiabl. COopka npuOOpoB U

KOHCTpYKIMH. Mcnonap30BaHne M3MEPUTENBHBIX TPUOOPOB. BhlNonHeHHe 1a00paTOPHBIX U

NpakTUUYeCKUX paboT. JluarHoctuka ¥ yCTpaHEHHE HEUCHPABHOCTEH MPUOOPOB.

BricTpanBaHue runoTe3 Ha OCHOBaHWU UMEIOIIUXCS TAHHBIX.

MexaHuka.

Teopus: PaBHOMepHOE W HepaBHOMepHOe mABWXKeHUE. [ padudueckoe mnpencraBieHne

NBIOKEHUSI. PemieHue rpaduyeckux 3aiad, pacdyeT IMyTH MW CPEHE CKOpOCTH

HEpaBHOMEPHOro JBWKeHUA. [loHsATMe wuHepunu u uHEpTHOCTU. lleHTpoOexHas cuia.

[Ipumenenne AaHHBIX (U3HUECKUX TOHATUN B >KU3HENEATENBHOCTH dYenoBeka. Cuia

YHOPYTOCTH, CUJIa TPEHHUS.

IIpaxkmuxka: ViccnenoBanue 3aBUCUMOCTH CUJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
crenenn nedopmanuu npyxkuHel. OnpeneneHue kodpuueHTa TpeHus: Ha Tpudomerpe. (¢
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ucnosib3oBaHuemM oOopyaoBanusi «Touka pocra») HccienoBanue 3aBUCHUMOCTH CHJIbI
TPEHUSI OT CUJIbI HOPMAJIBHOTO JTABJIEHUA.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0esIMENbHOCU.

Ananu3 Tabmuu, rpadukoB, cxeMm. Ilouck oOBsICHEHHS HAOMIOJAEMBIM COOBITHSM.
OmnpeneneHue CBOMCTB MPUOOPOB IO dYepTekaM M MOJENSAM. AHaJIW3 BO3HHUKAIOIIUX
npoOiemMHbIX cutyanuid. M3o00paxarb CUCTEMY KOOpPAWHAT, BBIOMpATh TeJNO OTCuUéra u
CBSI3bIBATH €r0 C CHUCTEMOM KOoOpauHAT. Mcrmosib30BaTh CUCTEMY KOOPAWHAT ISl U3y4YECHUS
NPSIMOJIMHEMHOTO JBUXKeHUs Tena. COopka mpubopoB M KOHCTpykuuid. Hcnonb3zoBaHue
U3MEpPUTENBHBIX TMpUOOpPOB. BrinonHeHne madopaTopHBIX W MpPaKTUYECKUX padoT (¢
HCNOJb30BaHMeM obOopyaoBanuss «Touka pocra»). JluarHocTMka M yCTpaHEHUE
HeucIpaBHOCTEN NpuOOpoB. BeicTpamBaHuWe runore3 Ha OCHOBAHWHM MMEIOLIMXCS JTaHHBIX.
KoHcTpynpoBanne u MoaennpoBaHHWE. BpINONHEHHE 3a1aHUM 1O YCOBEPIICHCTBOBAHMIO
npubopoB. Pa3paboTka HOBBIX BapuaHTOB OMNBITOB. Pa3paboTka W mpoBepka METOAUKH
AKCIIEPUMEHTaJIbHOU paboThl. PaboTra B Manmpix rpynmax. AHAJIW3UPYIOT, BBIOUPAIOT H
000CHOBBIBAIOT CBOE pelieHue, aectBus. [IpeacraBienue pe3ynbTaToB MapHOM, TPyNIOBOM
JEATEIIbHOCTH. Y YacTHE B AUAJIOTE B COOTBETCTBUU C ITPABUIIAMH PEYEBOTO TTOBECHUS.
I'mapocraruka.

Teopus: 3axkon Apxumena, 3axoH [lackamsi, THAPOCTATHYECKOE AABJICHHUE, COOOIIAFOIITNECS
COCYbl, TUIPABINYECKAE MALIUHBI.

llpakmuka: 3a0auu: BBITAJIKUBAIOIIAS CUJIA B PA3JIMYHBIX CUCTEMAaX; MPUOOPHI B 3a7a4ax
(cooOmaromuecs: COCybl, TUJPABINYECKUE MAIIUHBI,  pbIYary, 0JIOKH).
DKCIIepUMEHTAIbHBIE 3aJaHHUS:

1 )uzmepenue cuibl Apxumena, 2) U3MEpEeHHEe MOMEHTA CUJIbI, IEUCTBYIOLIETO Ha phlyar,
3)usmMepeHue

paboThI CUJIBI YIIPYTOCTU MPU TOJIBEME IPy3a C NOMOILBIO MOABUKHOTO MU HETIOABUKHOTO
0Jsioka. (¢ ucmoab3oBanueM obopynoBanus «Touka pocra») Xapakmepucmuxka 0cHOGHbLX
81008 0esAMeNbHOCIL!

Ananu3 tabnui, rpadukoB, cxeM. [louck oObsacHeHHs1 HaOmOMaeMbIM cOOBITHSIM. COOpKa
npuOOpoB W KOHCTpyKuMid. Mcmonb3oBaHue H3MEPUTETBHBIX TpHOOpOB. BrimomHenue
7a00paTOPHBIX W MpaKTUYecKuX paboT. JlmarHocThka W YCTpaHEHHE HEUCIPAaBHOCTEH
npuOopoB. BricTpanBaHue runoTe3 Ha OCHOBAaHUU MMEIOIUXCs TaHHbIX. KoHCTpynpoBaHue
u MojenupoBanue. Pabota B ManbIx rpynmnax. AHaJIW3UPYIOT, BBIOMPAOT U 0OOCHOBBIBAIOT
CBOE perueHue, aenctBus. llpencraBienne pe3ysbTaToB MApHOM, IPYIIIOBOM IESTEIBHOCTH.
[ToaroToBka cooOIIEHUH U TOKIIAIOB.

VYyacTue B 1Manore B COOTBETCTBUU C IPABUIIAMH PEYEBOTO MOBEACHUSI.

Craruka.

Teopus: binok. Peruar. PaBHOBecHE TBEpABIX TeEJ. YCIOBUS pPaBHOBECUS. MOMEHT CHIIBL.
[IpaBuno momenToB. LlenTp Tsxectu. MccnenoBaHue pa3iudHbIX MEXAHUYECKUX CHCTEM.
KoMOuHupoBaHHBIE 33141, UCIIOJIb3Ysl YCIOBUS PABHOBECHS.

Ilpaxmuxka: VIzroroenenue padoTaroieil CuCTEMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCU.
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Anamm3 Tabmui, rpadukoB, cxem. Ilouck o0OBsicHeHHs HaOJIIOAAEMBIM COOBITUSM.
OnpeneneHue CBOWCTB MNPUOOPOB MO dYepTekaM M MOJAENsAM. AHaJIW3 BO3HHUKAOIIHUX
npoOnemMHbIx cuTyauuil. HaGmromath nedcTBHE NPOCTHIX MEXaHU3MOB. [lo3HAKOMHUTBCS €
busnueckoil MoJenblo «a0comoTHO TBEpHOE Tenoy». Pemate 3amauyn Ha TpUMEHEHUE
ycioBusi(IipaBuiia) paBHoOBecUsl pbiuara. [[puMeHsTs ycinoBue (IIpaBuiio) paBHOBECHS phlyara
TUTsl OOBSICHEHHMSI JCHCTBUS PA3IMYHBIX HHCTPYMEHTOB, HCIOJIb3yeMbIX B TEXHUKE U B OBITY.
COopka mpubOpOB ¥ KOHCTpYKIMH. Vcmonb3oBaHWE WM3MEPUTENBHBIX MPUOOPOB.
Boimonnenue 5abopaTOpHBIX M MpPaKTUYECKUX paboT. JluarHoctuka W yCcTpaHEHHE
HEUCTPAaBHOCTEN MpuoOOpoB. BricTpanBanue rumoTe3 Ha OCHOBAHUU UMEIOUIUXCS JaHHBIX.
KoHcTpynpoBanue u mojenupoBaHue. BrimongHeHue 3aJaHuil 1O yCOBEPIICHCTBOBAHUIO
npubopoB. Pa3zpaboTka HOBBIX BapHaHTOB ONbLITOB. Pa3paboTka W mMpoBepka METOAUKHU
HKCIIEPUMEHTAILHON paOOTHI.

PaGora B Manbix rpymnmax. AHATU3UPYIOT, BHIOMPAIOT W OOOCHOBBIBAIOT CBOE pEIICHHE,
nercrBus. [lpencraBienue pe3ynbTaToOB MApHOW, TPyNmoBOM AesTenbHOCTH. [loaroroska
cooOmeHnii u JokIaaoB. OCYIIECTBISIOT CaMOOILICHKY, B3aMMOOLIEHKY JIESITeIbHOCTH.
VYyacTtue B Aualiore B COOTBETCTBUHU C MTPaBUJIAMU PEUEBOIO MOBECHUS.

8 kuacc

TensioBbie ABJICHUS.

TemmoBoe pacmupenue Tten. [lpomecchl maBleHWss W OTBEPACBAHMS, HWCIAPEHUS H
KOHJIeHcaluu. Temmonepenaya. BiaxHOCTh BO3QyXa Ha  pa3HbIX KOHTHUHEHTAX.
HHemoncmpayuu: 1. HaGmonenue tasiHus abaa B Bojie. 2. CKOpOCTU UCHIAPEHUS Pa3IMUHbIX
*uakoctei. 3. TernoBbie ABUTATENN Oy IyLIETO.

Jlabopamopnvie pabomwsi (¢ HUcHOJb30BaHMeM o0opyaoBaHusi «Touka pocra»): 1.
W3meHeHust JJIMHBI Tella TMPU HArpeBaHUM U OXJaxiaeHuu. 2. OTiauBKa mapaduHOBOIro
conpatuka. 3. Habmonenue 3a ruiaBnenuem Jipja 4. OT 4ero 3aBUCUT CKOPOCTh HCIApEHUs
xuakoctu? 5. HaGnrogeHue TemionpoBOIHOCTH BOJIbI M BO3AyXa.

Xapaxmepucmuxka 0CHOBHBIX 8UO08 OesIMEbHOCIIU.

CamMocTosTeNbHO (POPMYIHUPYIOT MO3HABATENBHYIO 3a/ady. YMEIOT C MOMOIIbIO BOMPOCOB
noObIBaTh HeaocTarollylo uHpopmaiuio. Vcrnoas30BaHHe HW3MEPUTENbHBIX TPUOOPOB.
Brinonnenne mabopaTopHBIX W MpakTUYECKHX paboT. JluarHocthka M ycTpaHEHue
HEeucIpaBHOCTEN npubOopoB. BricTpanBaHue rumnore3 Ha OCHOBAHWU HMMEIOIIMXCS JAHHBIX.
KoHcTpynpoBaHue u MOJIeTMPOBaHUE.

Brinonnenue 3aganuii Mo ycoBepiIeHCTBOBAHUIO MpuOopoB. PazpaboTka HOBBIX BapUaHTOB
onbITOB. Pa3paboTka u mpoBepka METOJIMKH dKCIEPUMEHTANIbHONU paboThl. PaboTa B Masnbix
rpynnax. AHQJIM3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE peIleHUEe, JCHCTBUA.
[IpencraBiieHne pe3yJabTaTOB MApHOM, IPYINIOBOM AEATEIbHOCTH. Y4YacTHUE B JUAJIOTE B
COOTBETCTBHUU C IIPaBUIIAMH PEUEBOTO

MTOBEJICHMUSI.

JJIeKTpUYECKHe SIBJICHUS.
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Mukpomup. Mogenu aroma, cymectBoBaBiine A0 Hadana XIX. Hcropust OTKpbITHS U
NENCTBUS ralbBaHUYECKOro emMeHTa. Mcropus co3ganus 351eKTpohOpHON MaITUHBI.
OneiT BosibTa. DNEeKTpUYECKU TOK B 3JIEKTPOJIATAX.

Hemoncmpayuu: (¢ ncnoJib3oBanuem odopynosanus «Touka pocray)
1. Monenu atomoB. 2. ["anpBaHndecKue 3MeMeHTHI. 3. D1ekTpodopHOil MauHbL. 4. ONBITHI
Bonbra u ['anbeBanu.
Jlabopamopnvie pabomul. 1. Coznanue raabBaHUYECKUX 3JIEMEHTOB U3 MOIPYUYHBIX CPEACTB.
2. DIIEKTPUYECKHUI TOK B JKHJIKOCTAX CO3JAHUS «30JI0TOTO KIHOUYUKAY.
Xapaxkmepucmuxa OCHOBHBIX BUJIOB JI€SITEIIbHOCTH:
VYrpapisitoT CBOel MO3HABAaTENbHOW W y4eOHOU JEATEIbHOCTBhIO MOCPEICTBOM MOCTAHOBKH
L[eJIeH, TUIAaHUPOBAHUSA, KOHTPOJSA, KOPPEKLUHWH CBOUX JCUCTBUM M OLEHKU YCIIEIIHOCTH
ycBoeHusl. CpaBHMBAIOT CMOCOO M pPE3yJbTaT CBOUX JEHCTBUUA € 0Opa3loM - JIMCTOM
conpoBoxieHus. OOHapyXUBalOT OTKJIOHEHUsA. OOayMBIBAIOT TPUYUHBI OTKJIOHCHUH.
OcCylecTBISAIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb. Vcroap30BaHNEe U3MEPUTENBHBIX TPUOOPOB. BhinoaHeHne 1a00opaTOpHbIX
U MpakTHYeCKuX paboTr. JluarHocTka ¢ yCTpaHEHHE HEUCIPABHOCTEH MpUOOpOB.
BricTpanBaHue runoTe3 Ha OCHOBaHUY UMEIOLIMXCS JAHHBIX.
KoHcTpynpoBanue U MOIEIMPOBAHHUE.
JIEKTPOMATHUTHBIE SIBJICHUS.
MarnuTtHoe noje B BemlectBe. MarHutHas aHoManusi. MaruutHele Oypu. PazHoBugHOCTH
AIIEKTPOU3MEPUTEIBHBIX MPUOOPOB. Pa3HOBUIHOCTH AJIEKTPOABUTATENEH.

Jlemoncmpayuu (¢ ucnoJib3oBaHueM ooopyaoBannst «Touka pocray):
1. HarnsgHoCcTh MOBEAECHUS BEIIECTB B MAarHUTHOM mnoJie. 2. IIpe3eHTanmm 0 MarHUTHOM
noje 3emMid W O MarHuUTHBIX  Oypsix. 3. [lemoHcTpaums  pa3sHOBUIHOCTEH
AIIEKTPOU3MEPUTEILHBIX MPUOOPOB. 4. HarisimHOCTh pa3HOBUIHOCTEH SJIEKTPOIBUTATEIICH.
Jlabopamopnvie pabomei: 1. UccaenoBanue pa3iuyHbIX 3IEKTPOU3ZMEPUTENbHBIX TPUOOPOB.
Xapaxmepucmuxka 0CHOBHBIX 8UO08 OesIMENbHOCU.
VYrpapisitoT cBOel MO3HABaTENbHOW W y4eOHOW JEATEIbHOCTBhIO MOCPEICTBOM MOCTAHOBKH
L[eJIeH, TUIAaHUPOBAHUSA, KOHTPOJIS, KOPPEKLUHMH CBOUX JCUCTBUM M OLIEHKU YCIIEIIHOCTH
ycBoeHusl. CpaBHMBAIOT CMOCOO M pe3yJbTaT CBOUX JEHCTBUUA € 00pa3loM - JIHCTOM
conpoBoxeHusi. OOHapyXUBalOT OTKJIOHEHUsA. OOIyMBIBAIOT TMPUYMHBI OTKJIOHCHUH.
OCyIIEeCTBIIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.
Onruyeckue siBJICHUS.
McToyHMKM CBETa: TEIUIOBbIE, JIOMUHECLIEHTHBIC, UCKYCCTBEHHbIE. V3rOTOBIIEHNE KaMephI -
oOcKypa ¥ ucciaeoBaHue U300paKeHHs C MTOMOIIBIO MoJIel. MHOTOKpaTHOE H300paxKeHue
IpeaMeTa B HECKOJIBKUX IUIOCKMX 3€pKalax. M3roroBuTh MEPUCKON U C €ro MOMOIIBIO
npoBecTH HaOmoIeHus. [IpakTuueckoe ncnoib30BaHUE BOTHYTHIX 3€pKall.
3pUTENbHbIE WIUTIO3UH, IOPOKIAEMBIE
MpEJIOMIIEHMEM cBeTa. Mupaxu. Pa3BuTre BOJIOKOHHOW ONTHUKHU. VCMONIb30BaHME 3aKOHOB
CBETA B TEXHUKE.
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Jlemoncmpayuu (¢ ucnoJib3oBanueM oo6opyaoBanus «Touka poctay)
1. Paznuunbpie ucTOYHHKM cBeTa. 2. M3o0paxkeHue mnpeamera B HECKOJBKHX IUIOCKUX
3epkanax. 3. M3o0paxeHue B BOTHYTHIX 3epkajiax. 4. Mcnonp30BaHuE BOJOKOHHON ONTHKH.
5. YcrpoiictBo (hoToanmapatoB, KHHOIIPOESKTOPOB, KaJIEHJOCKOTIOB.
Jlabopamopmnvie pabomwi: 1. W3rortoBneHwe Kamepbl - OOCKypa H HCCIEIOBaHUE
U300pakeHusi ¢ MoMoIbio mojenu. 2. [IpakThyeckoe NMpuUMEHEHHE IIIOCKUX 3epKail. 3.
[IpakTHueckoe UCHOJIb30BAaHUE BOTHYTHIX 3epkai. 4. W3roroBieHue MNepUcKona U
HAOJIIO/ICHUS C TIOMOIIBIO MOJICIIH.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesTMENbHOCIIU.
VYrpaBnsitoT cBOeH MO3HABATEIHLHON W y4eOHOUM MEATeTbHOCTHIO MOCPEICTBOM MOCTAHOBKHU
L[eJIeH, TUIAHUPOBAHUSA, KOHTPOJIS, KOPPEKUHWH CBOUX JCUCTBUM M OLEHKH YCIEIIHOCTH
ycBoeHuA. Boiaensor u popMyaupyroT Ho3HaBaTENbHYIO 1ENb. BBIIENAIOT KOJTUYECTBEHHbIE
XapaKTepUCTHUKU OOBEKTOB, 3aJaHHbIC ClIOBaMHU. [IpHHHMMAIOT MO3HABATENbHYIO LEIb H
COXPAaHSIOT €€ MPU BBINOJHEHUN
yueOHbIX AeiicTBuil. Oco3HaIOT cBOU AeiCTBUS. IMEIOT HaBbIKM KOHCTPYKTUBHOTO OOIIECHUS
B MQJIBIX TPyMIax.
YeoBek U npupoaa
ABTOMAaTHMKa B HameW >KU3HU. lIpumepsl uCIONb30BaHUS aBTOMAaTHYECKUX YCTPOWCTB B
HayKe, Ha mpous3BoacTBe U B ObiTy. CpencrtBa cBsizu. Pamuo U TeleBUIEHHE.
AnbpTepHaTUBHBIE UCTOYHUKU dHEPruu. Bunpl anexkrpoctaniuii. Heo6xo1uMoCcTh 3KOHOMUU
IPUPOAHBIX PECYPCOB U HCIOIB30BAaHUS, HOBBIX DKOJIOTMUHBIX M 0O€30MacHBIX TEXHOJOTHUHM.
Hayxa u 6e30macHOCTb JIIO/IEH.
Jlemoncmpayuu: 1. hoTomMaTepuabl U CIAMIBI IO TEME.
Jlabopamopnvie pabomei: 1. VI3ydueHue nNeHCTBUNA CPEACTB CBS3H, PAIUO U TEICBUICHUS.
Xapaxmepucmuka 0CHOBHBIX 8UO08 0esIMENbHOCU.
CamocTosATenbHO (HOPMYIHPYIOT MO3HABATENbHYIO 3a1ady. YMeT (WIH pa3BUBAIOT)
CIOCOOHOCTH C MOMOIIIBIO BOMTPOCOB TOOBIBATH HEIOCTAIOLYI0 HH(POPMALIHIO.

9 kiacc

Kunematuka

CnocoObl onucaHus MexaHudeckoro JnBukeHusa. Cucrema orcuerta. [IpsMmonuneitHoe
nekenue. [IpsMonuHeiiHoe paBHOMEpHOE ABMXKEHUE MO IulockocTu. llepemerenue u
CKOPOCTb IPU PABHOMEPHOM MPSIMOJUHEHHOM JBMXKEHHUH IO TNIOCKOCTU. OTHOCUTENIBHOCTD
nerkenus. Crnoxxenue nBrwkeHuid. [IpuHnun HezaBucUMOCTH IBMXeHHM. KpuBonuneitHoe
NBIKeHue. [[BrkeHune Tena, OpoLIeHHOTo Mo/ YIiIoM K ropu30oHTy. PaBHOMEpHOE BUXKEHUE
0 OKPY)KHOCTHU. YTJIOBasi CKOpocTh. [lepuon u wacrora Bpamenus. CKOpOCTh U YCKOPEHHE
IPY PAaBHOMEPHOM JIBHKEHUH TI0 OKPY>KHOCTH.

Jlabopamopnvie pabomwi (¢ HCNIOJIb30BaHHEeM 000pyaoBaHus «Touka pocray).

W3y4yenune nBuKeHUST CBOOOHO MMaIafOIIeTo Tea.

N3yyenue ABUKEHUS IO OKPY>KHOCTH.

IIpumepHvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.!
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OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHUSI PU UCIIOJIb30BAHUHU TpeHaXxkepa «Oerosas
JIOPOYKKAY.

HcTopuyeckass peKOHCTPYKIIUS OMBITOB ['auiies mo OmpeaesieHni0 YCKOPeHHsI CBOOOIHOTO
NaJeHUs Tell.

[TpuntMIB paboTH MPUOOPOB ISl U3MEPEHUSI CKOPOCTEN U YCKOPEHUH.

[TpumeHeHnne cBOOOIHOTO MaACHUS JIs1 U3MEPEHUSI PEAKIIMK YeJIOBEKA.

Pacuet TpaexkTopun nBukEHUs NEpCOHAKEN paccka3os P.Pacm.

Xapaxmepucmuka OCHOBHbIX 8U008 OeamelbHOCmU: YTEHUE U OOCYXIEHUE TEKCTa CTaTeu
WHTEPHET-CAUTOB, OOCYXKJIEHUE OKIJIAI0B U MpPE3EHTAIM, COCTaBICHUE U pelIeHue 3ajad,
obcyxaenne cnocoboB pereHus (moaroroBka k OI'D no dusuke).

JlnnamMmuka

Wneprmanbabie cucteMbl otcuera. Cuna. 3akonbl HeioToHa. JBrokeHue Tena noj AeiicTBueM
HECKOJIbKHMX CWJI. [[BH)KEHHE CUCTEMBI CBA3aHHBIX Tell. JIMHAMUKa paBHOMEPHOT'O JIBHXKEHUS
MaTepHalbHOW TOUKH MO OKPYKHOCTU. Kiacchl cuil. 3aKOH BCEMUPHOTO TSITOTEHUSI.
JIBmxeHne naHeT. MICKyCCTBEHHBIE CITyTHUKH.

Conneunass cucrema. HMcropusi pasButust mnpencraBieHuid o Bceenennoil. CtpoeHue u
ABOIIOLMS BeeneHHou.

Jlabopamophnvie pabomwsr (¢ HUCHOJb30BaHMeM o0opyaoBaHusi «Touka pocray):
N3mepenne Macchl Tella C KCIOJIB30BAHMEM BEKTOPHOIO pa3jioKeHusl cuiibl. M3ydeHue
KMHEMaTUKA U JUHAMUKH PaBHOYCKOPEHHOTO ABWXKEHHS (Ha MpUMepe MalluHbl ATBYyna).
N3yyeHue TpeHus CKOJIbKEHUS.

IIpumepHvie memvl NPOEKMHBIX U UCCIEO08AMENTLCKUX PAOOM!

Hcropuueckas pekoHCTpyKIusi onbIToB KymoHa 1 AMOHTOHA IO OINpPEACIICHUIO BEIIMYUHBI
CWIbl TPEHHUsI CKOJbXeHus. llepBbie MCKycCTBEHHbIE CHYTHHKM 3emuid. Kak oTiandaroTcs
MEXaHUYEeCKUEe TMpolecchl Ha 3emiie OT MEXaHMUYeCKHX IpoiieccoB B kocmoce? Tena
Conneunoit cucteMbl. OTKPBITUS Ha KOHYUKE TIepa.

Xapakmepucmuxka OCHOBHbIX 8U008 OesamelbHOCmU: YTEHUE U OOCYXIEHUE TEKCTa CTaTeu
WHTEPHET-CAUTOB, OOCYKJIEHHUE JOKIJIAI0B U MpPE3CHTAIlMN, COCTaBICHUE U pelleHue 3ajad,
obcyxaeHne cnocoboB pemeHus (moaroroBka k OI'D no dusuke).

NMmnyabe. 3akoH coXxpaHeHHs HMITYJIbCA

Nmnynbe. VI3MeHeHHe uMIysbca MaTepHalbHONM TOYKH. CucreMa Ten. 3aKOH COXpaHEHHUs
UMITYJIbCA.

IIpumepHvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM:

PeaxtnBHOe nBuxkeHue B npupone. Paccnenoanme JITII ¢ momompro 3akoHa COXpaHEHHUs
UMITYJIbCA.

Xapakmepucmuxka OCHOBHBIX 8U008 OeamelbHOCmU: YTEHUE U OOCYXKIEHUE TEKCTa CTaTeu
MHTEPHET-CAUTOB, OOCYXKJIEHUE JOKIIA0B U MpPE3CHTAIlMi, COCTaBICHUE U pelleHue 3ajad,
oOcyxienne crnocoboB pemieHus (moaroroska k OI'D no dusuke).

Craruka

PaBHOBecue Tena. MOMEHT Cuiibl. Y CIIOBHS paBHOBECHS TBEpAOro Tena. [Ipocteie



TOUYKA \!pocm

MEXaHU3MBI.

Jlabopamophnvie pabomsr (¢  HcHOJAb30BaHHMEeM oOopyaoBanusi «Touka pocrtay):
OmnpeneneHue NEHTPOB MACC PA3JIMYHBIX TEN (TPHU cocooa).

IIpumepHvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM:

[IppumMeHeHne MNpOCTBIX MEXAaHU3MOB B CTPOMTEIBCTBE: OT 3E€MIIIHKM J0 HeOockpeoa.
HccnenoBanre KOHCTPYKLIHUH BEJIOCUTIEAA.

Xapakmepucmuxka OCHOBHBIX 8U008 OeamelbHOCmU: YTEHUE U OOCYXIEHUE TEKCTa CTaTeu
UHTEPHET-CAUTOB, OOCYKJIEHUE JOKIJIAJ0B U MpPE3CHTAIlMi, COCTaBICHUE U pelleHue 3ajad,
o0OcyxeHre crnocoooB perieHus (moaroroska k OI'D no pusuke).

Mexanudeckue KoJieOaHUS M BOJHBI

Mexannueckue kosiebanus. [IpeoOpasoBaHue »HEPruM MPU MEXAaHMYECKHX KOJICOAHHSX.
Marematnuecknii U TPY>KUHHBIH MasTHUKH. CBOOOIHBIC, 3aTyXarolINe W BBIHYKICHHBIC
kojeOanus. Pe3onanc. Mexanudeckue BOJIHBL. JlMMHA W CKOPOCTh BOJIHBL. 3BYK.
Jlabopamophvie pabomui (¢ UCNOJb30BaHUeM 000pyaoBaHus «Touka pocray).

N3yuenne koinebaHu HUTSTHOTO MasTHHKA.

IIpumepHvie memvl NPOEKMHBIX U UCCTIEO008AMENTLCKUX PAOOM!

CtpyHHBIE My3bIKaJIbHbIE HHCTpYMEHTHI. KosiebaTenbHble CUCTEMBI B TIPUPOJIE U TEXHUKE.
Xapaxmepucmuka OCHOBHBIX 8UO008 OesamelbHOCMmU. YTeHHE U OOCYXJCHHE TEKCTa cTaTei
WHTEPHET-CAUTOB, OOCYXKJIEHUE JOKIJIAI0B U MpPE3CHTAIlMN, COCTaBICHUE U pelleHue 3ajad,
oOcyxenue crnocoboB pemieHus (moaroroska k OI'D no dusuke).

DJIEKTPOMATHUTHBIE KOJIEOAHNS M BOJHBI

[Tepemennsiit snexkTpudeckuid Tok. KomebaTeapHbIi KOHTYp. BBIHYXICHHBIC U CBOOOIHBIC
OM komebanusi. DM BOJHBI W WX CBOWCTBA. [IpumepHvle memMbl NPOEKMHBLIX U
uccne0o08amenbCcKux pabom:

[IpuHUIMIIBI paANOCBI3U U TelleBUACHUS. BiusaHaue DM n3iydeHUil Ha KUBbIE OPraHU3MBI.
W3roroBieHre yCTAaHOBKU JJIsi JIEMOHCTpalMu oOmnbIToB 1o OMMU. DnekrpoMarHuTHOE
nznyyenne CBY-neun. Mcropuueckas peKOHCTPYKLHS ONBITOB AMIIepa.

Xapakmepucmuxka OCHOBHBIX 8U008 OeamelbHOCmU: YTEHUE U 0OCYXKIEHUE TEKCTa cTaTeu
WHTEPHET-CAUTOB, OOCYKJIEHUE JOKIIAJ0B U MpPE3CHTAIlUN, COCTaBICHUE U pelleHue 3ajad,
oOcyxnenne crmoco6oB pereHus (moaroroska k OI'D no dusuke).

Onruka

Hctounuku cBerta. [lelicTBus cBeTa. 3aKOH MPSIMOJIMHEHHOTO pacipOCTPAHEHHs CBETA. 3aKOH
oTpaxeHus ceera. [loctpoeHne n300pakeHnii B IJIOCKOM 3€pKalie.

3aKOH MpEJIOMJICHUSI CBETA Ha IUIOCKOW TpaHUIE ABYX OJHOPOAHBIX MPO3PAYHBIX CpE.
[Ipenomnenue cBera B mnpusme. Jlucnepcust cBeTa. SIBIe€HHME TOJHOIO BHYTPEHHETO
orpakenus. Jlunsel. Tonkue muu3bl. [locTpoenne n300pakeHUil, CO37aBAEMBIX TOHKUMU
auH3amu. ['na3 u 3penue. Ontuyeckue npudOpHI.

Jlabopamophvie pabomsi (¢ KCOJIb30BaHUEM 000pynoBaHusi «Touka poctay):
OKcnepuMeHTalIbHAsl MPOBEpPKa 3aKOHAa OTpaxeHusi cpera. M3mepeHue

MOKA3aTes MPETOMIICHUS BOJIBI.
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N3mepenne poKyCHOro pacCTOSIHUSL COOMpArOLIeH JIMH3BI.

Ipumepnvie memol nPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

HcTopus uccneqoBaHus CBETOBBIX SIBICHHIA.

Hcropuueckas peKOHCTPYKIIUA Teneckona ["anumest.

N3roroBneHue Kaleng0ocKorna.

Xapaxmepucmuka OCHOBHbIX U008 OesamelbHOCmU. YTeHHE U OOCYXJCHHE TEKCTa cTarei
UHTEPHET-CAUTOB, OOCYKJIEHHUE JOKJIAI0B U MPE3CHTAlU, COCTaBICHUE U pELIECHUE 3a]ad,
obcyxaenne cnocoboB pereHus (moaroroBka k OI'D no usuke).

du3ukKa aToMa M1 AaTOMHOI0 sIApa

Crpoenne aroma. IlorionieHne W ucnyckaHue cBera aroMamu. ONTHYECKHE CHEKTPHI.
OmnbiTel Pesepdopna. [lnanerapuas monens aroma. CTpoeHHE aTOMHOTO siipa. 3apsiioBoOe U
MaccoBO€ uucia. SaepHble CUibl. DHEPrus CBSI3W aTOMHBIX siiep. 3aKOH PaMOaKTUBHOTO
pacnaga. Anbda- u Oera-pacnansl. [IpaBuna cmemenus. Snepusie peakuuu. [lenenue u
cuHte3 saep. Anepnas sHepretuka. Mcrounuku sHeprum ConHua u 3Be3a. Peructparius
ANIEpHBIX W3Iy4YeHUuH. BiusHMe paJuoaKTUBHBIX HW3JIYYEHUH Ha >KUBbIE OPTraHU3MBI.
Jlo3umeTrpusi. DKOJOrnyecKue MpoOaeMbl sIIEPHON SHEPTETUKU.

IlpumepHvie memvl NPOEKMHUBIX U UCCIEO008AMENLCKUX PAOOM:

Hcropus uzyuenus aroma.

Nzmepenne KI1J[ conneunoit 6arapeu.

HeBunumMble u3nydeHus B CIEKTPE HArPETHIX TE.

Xapaxmepucmuka 0CHOBHBIX U008 OesmelbHOCmU. YTeHUE U OOCYXJCHHE TEKCTa cTarei
MHTEPHET-CAUTOB, OOCYXKJIEHUE JOKIJIAJ0B U MpE3eHTAIui, COCTaBICHUE U pelleHue 3ajady,
o0cyxeHre cnocoooB pemeHus (moaroroska k OI'D no pusuke).

@®opMbI OpraHu3anuu 06pa3oBaTeILHOI0 NMpouecca:

- TpyIIoBas; -

WHIUBUTyJIbHAS; -

(poHTAJIbHASL.

Beaymme TexHosioruu:

Hcnonb3yroTess 37EMEHThI CIeAYIOIUX TEXHOJOTUN: MPOEKTHAs, MpOOJIEeMHOro OOydeHus,
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOTO MBIIUICHUS, MPOOJIEMHOTO IHUaJora,
UTPOBas.

OcHoBHbIE MeTOIbI PA0OTHI HA YPOKe:

Benymumu MetonamMu 00y4deHUs SBISIOTCS: YaCTUYHO-TIOMCKOBOM, METO MaTEMaTHYECKOTO
MOJIETTUPOBAHUS, AKCHOMATUYECKUI METO/.

DopMBI KOHTPOJIA:

Tak kak 3TOT Kypc SIBIsSIeTCS JOMOJHUTENBHBIM, TO OTMETKAa B Oa/lax HE CTaBUTCS.
Yyamuiicss yuuTcs OLEHHMBaTh ce0s M APYTHX caM, 4YTO IO3BOJIAET pa3BUBATh yMEHMS
camMOaHajn3a M CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIBHOCTH, KaK CBOMCTBY JIMYHOCTHU
ydaierocsi. BolsBiieHHEe TPOMEKYTOUYHBIX M KOHEUHBIX PE3yJbTaTOB YUAIIUXCS TPOUCXOIUT
yepe3 NPaKTUUYECKYIO ACSTENbHOCTD; 3a4eTHbIE PAOOTHI:
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* TeMaTU4ecKasi MOJ00PKa 3a7a4 Pa3TUIHOTO YPOBHS CJIIOKHOCTH C MPEJCTABICHUEM Pa3HBIX
METOJIOB PEIICHUS B BUJC TEKCTOBOIO JOKYMEHTA, NMpe3eHTAlHuH, (PIIIAHUMAIUH,
BU/IEOPOJIHKA WK wWeb - cTpaHuubl (caiita)

* BBICTaBKa IIPOEKTOB, IPE3CHTALUN;

* JIEMOHCTpALIUSl HKCIEPUMEHTA, KAYECTBEHHOW 3a/Jaud C KAYECTBEHHBIM (YCTHBIM WJIU B

BUJIE MPUIOKEHHUS, B TOM 4YHUCJE, MPE3CHTAalMel) OMUCAHHEM IMpoIlecca Ha 3aHSTHUH,

decTrBane IKCIEPUMEHTOB; (PU3UIECKUE OTUMITAATBI.

KasennapHo-TeMaTu4eckoe NJIAHUPOBAHUE 7 KJIACC

HazBanue Tema ypoxka Kon- | OcHoBHBIE BUABI Hcnouab3oBanue
paszena BO JAesiTeJIbHOCTH Ha YPOKe o0opyaoBaHus
4acoB LeHTpa
«Touxka pocra»
Beenenue BBognoe 3anstue. Llenu u 1 [MpuBoauTh MpUMEpH 0OBEKTOB Kommeroteproe
(1u) 3aja4u Kypca. TexHuka usyueHns ¢pusuku (pusmieckue | obopymoBaHue
6C30HACHOCTIL SIBJICHUS, (PU3UYECKOE TeJo,
BEIIECTBO, (U3UUECKOE IOJE).
Poanb Cucrema enuHuI, nousatue | 1 Habnromath W aHATU3UPOBATH Kommeroreproe
JKCIIEPUMEHTAa | o (usnueckue SBICHUS obopynoBaHue
neronon MIPAMEIX i KOCBCHKGIX S —
)
213e‘.1:)03e1ca 1/13MepeHI/I$Di X - 0606IaTh).
duznmueckuit 1 TT03HAKOMHUTECS c Ob6opynoBanue
9KCHOECPUMCHT. SKCIIEPUMEHTAJILHBIM METOJI0M TS .
Bub! (H3HIECKOr0 HCCIIENOBAaHUS IIPUPOIBI AEMOHCTpALNK1
(BOCTIPOM3BOIUT,
SKCIIEPUMEHTA.
(huKCcupoBaTh M3MCHCHUS
[orpemmmocts CBOMCTB 00BEKTA,
u3MepeHus. Bubl aHaJIN3UPOBATh. Cbopxka
MOTPENIHOCTEN npubOpoB M KOHCTPYKLHIL.
n3Mepenus. Pacuér Hcnonb3oBanue
MOTPEITHOCTH U3MEPEHUSI. HU3MEPHUTEIBHBIX puOOpoB.
JlaGoparopHas paGota 1 Beimonaenne n1abopaTopHbIX H OGopyoBaHNe
«3mepenne o0beMa HPAKTHICCKUX pador. s
TBepaoro tenay. [Ipasuna Jluarnoctuia U ycrpaneHue J1a00PaTOPHBIX
obopMIeHES HEHCIPaBHOCTEH npubopoB. paboT u
. BeicTpanBanue  rumore3  Ha VUCHHYECKUX
nabopaTopHOi paboOTEHI. OCHOBAHMI A — IThTOB
JTaHHBIX.
MexaHuka PaBHOMepHOE 51 1 Amnanu3 Tabmuil, TpaduKoB, OobopynoBaHue
(84) HEPaBHOMEPHOE cxeM. [Tonck oObsacHEHUS 11O AJ1sl
JBHKEHUS. HAOII0TaeMBIM COOBITHSIM. 71abopaTOPHBIX
I'paduueckoe 1 Onpenenenre CBOMCTB pabot u
IIPE/ICTABICHUE JIBHKCHIIS. nprOOpOB MO YepTexkam u YUCHHUYECKUX
Petltenue rpaduueckux 1 MOJIeIISIM. AHAIN3 OmbITOB (Ha 6ase

3aJa4, pacuer IIyTu U
CPEIHEN CKOPOCTH
HEPaBHOMEPHOTO
JIBYDKEHUS.

BO3HHKAIOIIUX MTPOOJIEMHBIX
cutryanuid. M3o0paxarp
CHCTEMY KOOpJAMHAT,
BBIOMPATH TEIIO

KOMIIJICKTOB JIsA
oro)
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Ilonsrue WHEPLIUU U
WHEPTHOCTH.

LlenTpobexxHas cuna.

Cuna ynpyroctu, cuia
TpeHus

Jlaboparopnas pabota
«Hccnenosanue
3aBUCUMOCTHU CUJIbI
YHpyrocry,
BO3HHUKAIOIICH B
IPY’KUHE, OT CTENICHU
nedhopmaruu IpyKUHB.

JlaboparopHnas pabota
«Omnpenenenue
kod(urmenta TpeHus Ha
TpuOOMETpEY.

Jlaboparopnas pabota
«Hccnenosanue
3aBUCHUMOCTH CHJIbI TPEHHS
OT CUJIbl HOPMAJIBHOTO
TaBJICHUS.

OTCUYETa U CBA3BIBATH €r0 C

CHUCTEMOH KOOpUHAT.
Hcnonws3oBars cucremy
KOOpAMHAT Il U3YUECHHUSI
IPSIMOJIMHENHOTO JBUKEHHUS
tena. Coopka mpubOpoB U
KOHCTpyKuui. Mcnosib3oBanue
U3MEPUTENIBHBIX PUOOPOB.
Brimonnenue nabopaTopHbIX U
MPaKTUYECKUX PadoT.
JlnarHocTuka U ycTpaHEeHHE
HEHCIIPaBHOCTEH TPUOOPOB.
BricTpanBaHue runoTe3 Ha
OCHOBaHUY UMEIOLINXCS
nanHsIix. KoHCTpynpoBanue u
MOJIeIMpoBaHue. BelnonHenne
3aJaHui 110
YCOBEPIICHCTBOBAHUIO
npuOopoB. PazpaboTka HOBBIX
BapUAHTOB OIIBITOB.
Pa3paboTka u mpoBepka
METOUKH
HKCIIEPUMEHTAIBHOI pabOoTHI.
Pabora B ManbIX rpymnmax.
AHaIM3UPYIOT, BHIOUPAIOT U
00OCHOBBIBAIOT CBOE peIIeHUE,
nercrsus. [Ipencrasinenue
pe3yJIbTaTOB MAPHOM,
IPYIIIOBOM AESITEIBHOCTH.
VYuacTtue B guasore B
COOTBETCTBUU C NIPaBUIAMHU
pEe4eBOro NOBEICHNUH.

Ob6opynoBanue
TSt
1a00paTOPHBIX
pabot u
YUEHHUYECKUX
OIIBITOB

I'mapocraTuka
(124)

IImoTHOCTS.
3agayva maps ['epona

Pemrenue 3agau
MMOBBIIICHHON CIIOKHOCTH
Ha pacyeT IJIOTHOCTH
BEIIECTBA.

Pemrenue 3agau
MHOBBIIIEHHON CIIOKHOCTH

JlaBneHue XKuJIKOCTA U
rasa. 3akou Ilackains

CooOrmmaromuecs COCY/Ibl.

JlaGopatopHnas pabora

«M3roToBiIeHNEe ~ MOJCITH
(dhonTaHa»
JlabopartopHnas pabota
«M3roToBiIeHNEe  MOJCITH

AHanu3 Tabnmil, TpaduKoB, CXEM.
[Nouck oObsicHEHUS
HaOIII0/TAEMBIM COOBITHSIM.
Ompenenenre CBOMCTB IPHOOPOB
M0 YepTexaM U MOJEISAM. AHAIIN3
BO3HUKAIOIINX MTPOOIIEMHBIX
cutyauuii. Coopka npuOopoB u
KOHCTpYyKUui. Mcnonb3oBaHue
M3MEPHUTENHHBIX TPHOOPOB.
Brimonnenne nabopaTopHBIX U
MPaKTUYECKUX PadoT.
JlnarHocTrka u ycTpaHeHHe
HEHCIIPaBHOCTEH MPHOOPOB.
BricTpauBaHue runores Ha
OCHOBAaHUH UMEIOIUXCS TaHHBIX.
KoHcTpynpoBanue u
MoenupoBanue. PaboTta B Manbix

O6opynoBanu ¢
IS
JEMOHCTpaui

O6opynoBanu ¢
TUTS
JIEMOHCTpAaIIi

O6opymoBanme
TSt
1a00paTOPHBIX
pabor wu
YUCHUYECKHX
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dhonTaHa»

3akon Ilackans. /{aBneHne
B JKUJKOCTSIX M T'a3ax.
['mapaBnuyeckne MamIvHEIL.
CooOrmarommecs COCY/Ibl.

BrrTankuBaromas cuia.
3akoH Apxumezna.

JlaGopaTtopHnas pabota
«BrIsicHEeHUE yCcoBHS
IInaBanust Tem».

rpymmnax. AHaJIU3HPYIOT,
BBIOMPAIOT M 00OCHOBHLIBAIOT CBOE
pellieHue, IeUCTBUA.
IIpencraBnenue pe3ynbTaToB
MapHOM, TPYIIIOBOM
nesrtesHOCTH. Iloaroroska
COOOIIICHUH U TOKJIIOB.
VYuyactue B guanore B
COOTBETCTBUM C ITpaBUIaMU
pPEYEBOro NOBEICHHUS.

OTIBITOB (Ha
0a3e KOMIUJIEKTOB
i OI'D

O6opynoBaHu ¢
ISt
JEMOHCTpalui

Ob6opynoBanue
ISt
1a00paTOPHBIX
pabot u
YUEHHUYECKUX
OIIBITOB

biok  3amau  Ha 3aKoOH
[Tackans, 3akoH Apxumena.

brmox 3amau Ha 3akoH
[Tackans, 3akoH Apxumena.

O6opynoBanu ¢
UIs
JIEMOHCTpaLui

Craruka
(109)

bnoxk. Peryar.

PaBHOBECHE TBEpABIX TEII.
Mowment cunsl. IIpaBuno
MOMEHTOB.

Lentp TSKECTH.
HccnenoBanue pasIMuHBIX
MEXAHUUYECKUX CUCTEM

KoMmOuHMpOBaHHBIE 3a1a9H,
UCTIOJB3YS YCIIOBUS
pPaBHOBECHSI.

KoMmOuHHMpOBaHHbIE 3a1a9H,
I/ICHOJ'IBBYH YCJIOBI/I}I
paBHOBECHS

JlaGopaTtopHnas pabota

«3roroBienne
paboTaromieil cucTeMsl
OJIOKOBY.

Odopmienue paboThI.

Pabora HaJl TPOEKTOM
«bnoxuy.

JlaboparopHas paboTa
«H3roToBenne
paboTarorieit CUCTEMBI
0JI0KOBY.

JlaGopaTtopHnas pabota
«H3rorosiienue
paboTaroreit CUCTEMBI
0JI0KOBY.

Odopmienue paboThl.

AHanu3 Ta0NuIl, TpaQUKOB, CXEM.
TTouck 00BsicHEHNS HAOIIOTAEMBIM
coObrTrsM. OnipesiesicHIe CBOICTB
MPUOOPOB IO YepTEKAM U
MOJIEJSIM. AHAINA3 BO3ZHUKAIOIINX
MPOOJIEMHBIX CUTYyaIWH.
Habmronath neficTBUE MPOCTHIX
MexaHn3MoB. [lo3HakoMuUTHCS €
(hU3MUECKOM MOIEIBIO«Aa0COIIOTHO
TBEpAOE Tenoy. Pemars 3a1aun Ha
MIPUMEHEHUE YCIIOBUs(TIpaBUIIa)
paBHOBecwus pryara. [[pumMeHsITh
ycioBue (IIPaBUIIO) paBHOBECHS
pbIdara Juist OObsSICHEHUS ICHCTBUS
Pa3TUYHBIX HHCTPYMEHTOB,
UCTIOJIb3yEMBIX B TEXHUKE U B
oniTy. COOpKa MPUOOPOB U
KOHCTpyKIui. Mcronp3oBaHue
U3MEPUTENHHBIX IPUOOPOB.
BrimonHeHue 1a00paTOPHBIX U
MPAKTHYECKUX paboT.
JlnarHoctvka u ycTpaHeHue
HEHUCIIPABHOCTEH IIPUOOPOB.
BricTpanBanue runores Ha
OCHOBaHUH MMCIOIIUXCS JaHHBIX.
Konctpyuposanue

¥ MOJieMpoBanue. BrimomHeHwe
3a/1laHuH 10 YCOBEPIIEHCTBOBAHUIO
npubopoB. Pa3paboTka HOBBIX
BapHaHTOB OMBITOB. Pa3paboTka u
MIPOBEPKA METOUKH
IKCIIEPUMEHTAIBHOM padoThI.
Pabora B MaJbIxX Tpymnax.

O6opynoBanu ¢
TSt
JEMOHCTpalui

Ob6opynoBanue
JUTS
J1a00paTOPHBIX
pabor u
YYICHUYCCKHIX
OTIBITOB (Ha

0a3e KOMITIEKTOB
g OI'D

ObopynoBanue
JUTS
J1a00paTOPHBIX
paboT wu
YUCHHUYCCKUX
OTBITOB

KomnbroTepHoe
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3anuTa npoeKTOB. 1 AHaNM3UPYIOT, BEIOUPAIOT U obopynoBaHme
000CHOBBIBAIOT CBOE peICHUE,
newcteud. [lpencrasnenue
pe3yJbTaTOB MapHOU, FPYIIOBOM
nesitenbHOCTH. [ToaroToBKa
COOOIICHUH U TOKIIaT0B.
OcymiecTBIAIOT CAaMOOIIEHKY,
B3aMMOOIICHKY JCSATCIBHOCTH.
VYuyactue B 1uajore B COOTBETCTBHU
C MpaBHJIAMHU PEYEBOTO MOBEICHUSI.
KajienpapHo-reMaruyeckoe niiaHupoBanme 8 kiacc
HasBanmue Tema ypoxka Kno- | OcHoBHBIE BHIBI Hcnoan3oBanue
pa3saeja BO JeATEeJHbHOCTH HA YPOKe odopynoBanus
4acoB IeHTpa
«Touka pocra»
BBoanoe 3ansitue. Lenu u | 1 CamocTosATeNsHO POPMYITUPYIOT OO6opynoBanue
TenoBbIe 3amaun  Kypca. TexHuka MO3HABATEILHYIO 3ajaqy. TUIS
siBaenus (13 u) | Oe30maCHOCTH. Z(?%ZI;ZTCBHOMO%XBCI;O?TI;?S;‘; JACMOHCTpALH
Pa3nooOpa3zue TenaoBbIx 1 uH(pOpMALIHUIO.
apiaeaui. TermwioBoe Hcnonb3oBaHne U3MEPUTETbHBIX
pACILIUPEHHUE TelL. pUOOPOB. Brimonaenme
71a00paTOPHBIX U MPAKTHYESCKUX
JlaboparopHas paboTa 1 pabot. /lnarnocTrka U ycTpaHeHue O6opynoBanue
«I3MeHennsa qIuHBI Tejla HEHCIIPaBHOCTEH pUOOpOB. JUTS
IIpU HATPEBAHUH 1 BeicTpanBanue rumnores Ha 1ab0paTOPHBIX
OXIIKICHUN. I(’g;%i;?il;:;:g?;x” JAHHBIX. | paGoT u
YUECHHUYECKUX
MOHGHHPOB&HI/IG. Brinonnenue J—
3aIaHHi 110 YCOBEPILICHCTBOBAHUIO
Ternonepenasa 1 npuOopoB. Pa3paboTka HOBBIX Obopynosanue
Habmonenue BapHAHTOB OMKITOB. Paspaborkam | .
TEHJIONPOBOJIHOCTH BOABI 1 MPOBEPKA METOAUKHA ACMOHCTPpau1
BO3/yXa. IKCTIEPUMEHTAIBHON pabOTHI.
JlabopaTopHas pabora 1 Zﬁﬁﬁi&ﬁ;ﬁ;&%ﬁﬁ% u | OOopynosanue
«M3mepenne ynenbHOu 000CHOBBIBAIOT CBO&  pemlienue, | A1
TEMITOEMKOCTH Pa3IMIHBIX nericteus. [Ipeacrasienue 11abOpaTOPHBIX
BELIECTBY. pE3yNIbTATOB APHOM, TPYNIOBOH | paboT u
IInaBienue n oTBepaeBanye. | 1 JeSITEIFHOCTH. YYacTHe B JHAJIOTE | YYEHHMYECKUX
NaGopatopias paGor B COOTBETCTBHU C OTIBITOB (ua
MpaBUjIaMH PEYCBOI0 IIOBEACHHUS. 6a3e KOMILICKTOB
«OT1uBKa napa)uHOBOTO s O
COJITaTUKA»
JlaGoparopHas paboTa 1

«Habmronenue 3a
TIJIABJICHUEM JIBAA»




TOUYKA \!pocm

Pemenue OJIUMITUAHBIX O6opynoBanue
3a/1a4 Ha ypaBHEHHUE AT
TEII0BOro GanaHca ACMOHCTpatnH
Pemenue OJIUMITUAHBIX
3a/1a4 Ha pacu€T TEIJIOBBIX
IIPOLIECCOB
JlaGopaTtopust
KpHUcTaorpaduu.
Hcnapenue u koHAEHCALMS. Ob6opynoBanue
JJIA
CocraB atmocdepsl, JIEMOHCTpALUii
HaOII0/IeHUE TTepexoaa
HEHACBHIIIICHHBIX MTapOB B
HACBIIIICHHBIE.
Brnaxnocts BO3ayxa Ha
pPa3HBIX KOHTHHEHTaX
duaexkTpuyeckue | Mukpomup. Mozenu aroma, VYnopasnaoT cBoei Ob6opynoBanue
sBaennsi (11 y) | CYICCTBOBABIINE N0 MMO3HABATEIPHOW U Y4COHOMU 1A
Hagana XIX IEATENLHOCTBIO TOCPEACTBOM ACMOHCTpalyk
Hcropus OTKpBITUA  H IIOCTAHOBKH LIEJIEH, KomnsrorepHoe
NeICTBUS rajbBaHUYECKOTO IUTAHUPOBAHMS, KOHTpOJISI, | 000pyIoBaHME
JJIeMEHTa KOPPEKIMH CBOUX JEHCTBUI U
Uctopus co3nanus OLIEHKU YCHEIIHOCTH YCBOCHUSI.
DneKTpoPOPHOIT MAITMHEI CpaBHuBaroT croco6 u
NbTAT CBOUX JCHCTBUM
OnbiThl Bosbra. pesy. CBOMX JCHC ¢
. oOpasiom — JTUCTOM
DJIEKTPUYECKU TOK B
COTIPOBOXKACHHUSL.
JNEKTPOJIUTAX.
OOHapyXKUBalOT OTKJIOHEHHUS.
Pemenue OJTUMITUATHBIX Ob6opynoBanue
OOyMBIBAIOT IPUYHUHBI
3a/1a4 Ha 3aKOHBI . TUISE
OTKJIOHEHHH. OCYIIECTBISIOT .
MOCTOSTHHOTO TOKa JI€MOHCTpALHi
CaMOKOHTPOJIb
HaOironenue 3aBUCUMOCTH
B3aMOKOHTPOJIb.
COTMPOTHUBIICHUS IPOBOTHUKA
Hcnonb3oBanue
OT TEMIIEPATYPHI.
patyp M3MEPUTENbHBIX TPHUOOPOB.
JlaboparopHuas paboTa BHINONHERHE 1a60paTOPHBIX 1 O6opynoBanue
«OrmnpeneneHnue CTOMMOCTH NPAKTHHECKUX PaGoT. JUISt
U3pacX0J0BaHHOMN JIMArHOCTHKA U yCTPaHEHHE 1abopaTOPHBIX
SJICKTPOSHCPI UM HEHMCIIPABHOCTEH MPHOOPOB. pador u
10 MOIIIHOCTH MOTPEeOUTEINS YUYEHUYECKUX

U 10 CUETUYUKY»

Pemrenue OJIMMIIHATHD]
3a7a4 Ha TEIJIOBOE JICHCTBUE

TOKa

BeicTpanBaHue runores Ha
OCHOBAHHUU UMEIOIINXCS

nanHbIx. KoHcTpynpoBanue
U MOJCIINPOBAHUE.

OTIBITOB (Ha
0a3e KOMILIEKTOB
st OI'D)

O6opynoBanue
TSt
JIEMOHCTpALUH




DJIEKTPOMAarHuTHHIE
SIBJICHUSL.
DIIEKTPOU3MEPUTETHLHBIC
PUOOPHI.

TOUYKA \!pocm

MarauTHass aHOMAJHSI. Ob6opynoBanue
MaruutHsie Oypu TUTSE
JEMOHCTPALUI
Pa3snoBunHoctu
3JIEKTPOJIBUTATENICH.
CgeroBbI€ Hcrounnku cBera: VYrpaBusoT cBoen O6opynoBanue
siBjieHus (7 4) | TEIUIOBBIE, MMO3HABATEIHPHOU U YIeOHOH Iubs
JJFOMHUHCCICHTHBIC JESTEIILHOCTBIO ITIOCPEACTBOM I[eMOHCTpaHHfI
DKCTepUMEHT HaOI0ICHHE. MIOCTAHOBKH IIEIei,
MmnoroxpatHoe [IJIAHUPOBAHUS, KOHTPOJIA,
u300paKeHHE TPE/IMETa B KOPPEKIMH CBOMX JISHCTBHIH 1
HECKOJbKHUX IJIOCKUX
OLICHKU YCTEIIHOCTU
3epKanax.
YCBOCHHUS. BoIiensror u
M3roroBuTh nepuckor u ¢ Ob6opynoBanue
bopMyIHpYIOT
€ro MOMOIIbIO TPOBECTH TUTSI
[T03HABATENbHYIO 1IEJIb. .
HAOIIOIeHUS JEMOHCTpALINI
Briaenstor KoauyecTBEHHbIE
[IpakTrueckoe
XapaKTEPUCTUKHA OOBEKTOB,
UCII0JIb30BAaHUE BOTHYTHIX
3a/IaHHbIE CJIOBaMHU.
3epKail
[IpuHKUMaOT MO3HaBaTENBHYIO
3pUTENbHbIE UIUTIO3UH, O6opynoBanue
LIETIb U COXPAHSIOT €€ MpHu
MOPOXKAAEMBIE 5 JUTS
MIPEJIOMJIEHUEM CBETA. BHvHOHHevHHH YACOHBIX JEMOHCTpALNI
Mupasku nerctBuil. OCO3HAIOT CBOU
PasBHTHC BOIOKOHHOM nencteus. IMeroT HaBbIKH
KoHncTpykTuBHOTO 00I1IEHUS B
ONTUKU PyX m
MaJibIX Ipynmnax.
Hcnonb3oBaHue 3aKOHOB pyH
CBETa B TEXHUKE
Hayka B :ku3HH | ABTOMATHKa B HallIeH CamocrostensHo  Gpopmysnpyior | KommnbrorepHoe
(3 q) JKU3HU. MO3HAaBaTEJbHYIO 3ajauy. YMeEIOT O60py,HOBaHI/Ie

Panno u teneBunenne

AJbTEepHaTUBHBIC
UCTOYHUKHU dHeprun. Bussl

3JIEKTPOCTAHIUN

(mmm  pa3BHBAIOT) CIIOCOOHOCTH C
MOMOIIBIO  BOIIPOCOB  JI00BIBATh
HEOCTAIOIIYI0 UH(POPMAIIHIO.




TOUYKA \!pocn\

KasiennapHo-TemaTnyeckoe IJIaHMpoBaHue 9 Kiacce

HasBanmue Tema ypoka Kon- | OcHOBHBIE BUABI Hcnoab3oBanue
paszjiena BO JeATeIbHOCTH HA yPOKe odopynoBanust
4acoB LeHTpa
«Touka pocra»
BBoanoe 3ansarue. Llenu u | 1 CamoctosrenbHO hopmynupyroT | KoMmmbroTepHoe
BBenenue 3ala4yn  Kypca. Texuuka [MO3HABATENIbHYIO 3a1auy. O60pyI[0BaHI/Ie
(19) fesomacHoCTH. YMEIOT ¢ TOMOIITEI0 BOIPOCOB
Kunematnka CriocoOBI ONHMCaHUS 1 NOOBIBATH HEJIOCTAIOLIYIO O6opynoBanue
(7 9) MEXaHUYCCKOTO JIBUKCHHUA UH(OPMAIIHIO. 1
HpHMOHHHeﬁHOG 1 N coonp3oBanue HGMOHCTpaHI’Iﬁ
paBHOMEPHOC ABHIKCHUE 110 HU3MEPUTEIBHBIX MPUOOPOB.
nockocti? CMoTpst Brinonnenue nabopaTopHbIX U
U3 KaKoi TOYKH HaOJII0IaTh TIPAKTHYECKHX PaboT.
OTHOCHTCIEHOCTE 1 Jlnarsoctuka M yCTpaHEHHE
nerkerns. ClIoKeHHe HEHCIIPaBHOCTEW IPUOOPOB.
JBMYKCHUIA. BeicTpanBaHue runores Ha
Jlabopamopnule pabomoi: 1 OCHOBAaHMH UMCIOIIMXCH O6opynoBanue
«M3yueHNe IBIKCHUS nanHbix. KoHcTpyupoBanue st
CBOOOTHO TIA/IAOMIETO  MOJICIMPOBAHHUE. BBINOTHEHUE | 114G0paTopHBIX
tenay, «3yueHue 3a/1aHNH 110 pabot u
JIBIDKEHUSA Tea 110 YCOBCPIHICHCTBOBAHHIO YYEHUUYECKUX
OKPY/KHOCTHY npubopoB. PazpaboTka HOBBIX OIIBLITOB
BapHAHTOB OIBITOB.
Kak u kyna nonerena 1 O6opynoBanue
Pa3zpaboTka u nmpoBepka
BUILIHEBast kocTouka? Pacuer . | A
METOJUKH SKCIIEPUMEHTATILHOM .
TPACKTOPHUU JIBIKEHUS TN U JI€MOHCTpALi
N pabotel. PaboTra B MabIx
HEepCOHaXeN paccKazoB FOVIHAX. AHATHSHDVIOT
P.Pacms o Mionxay3ene pymmax. PYIoT,
BBIOMPAIOT M1 OOOCHOBBIBAIOT
HUcropuueckast 1 CBOE pEeLICHHE, IEUCTBHUS.
PCKOHCTPYKI M ONIBITOB HpeI[CTaBHeHHe
[Manunes mo onpeneneHuto PE3y/IbTaTOB MAPHOA,
YCKOpEHHUS g. TPYNIOBOMN ACSITETEHOCTH.
YyacTtHe B juajore B
Omnpenenenne CKOpOCTH 1 Ob6opynoBanue
COOTBETCTBUU C MPaBUIAMH
PaBHOMEpPHOTO  JABMXKEHHUS TUTST
pEYeBOro NOBeICHNUS. .
MIPH UCTIOJIb30BAHUU JI€MOHCTpPAIIHA
TpeHaxepa «0eropas
JIOPOXKKAY.
Junamuxka (84) | Cuna Bonum, cuna yoexaenus | 1 VYrpasnsitoT cBoei O6opynoBanme
WK CUJIA - (pusnuecKas TI03HABATENLHOM M Y4eOHOM it
BENMYHMHA? JESATEIbHOCTBIO IOCPEACTBOM ACMOHCTpaluu

IIOCTAaHOBKM  IICJIEH,
MIJIAHUPOBAHUS, KOHTPOJIS,
KOPPEKIIMU CBOMX JIEUCTBUI U

OILICHKH YCTICIITHOCTU YCBOCHUA.




TOUYKA \!pocn\

Jlabopamopuas paboma: CpaBHHBaIOT CTHIOCOO " O6opynoBanue
«M3mepenune Maccel Tenay pe3yJIbTaT CBOMX JEHCTBUH C AT
JBmxeHue  Tema mop 00pasIoM — JINCTOM 11a60paTOPHBIX
JIECTBUEM HECKOIBKUX CHJI COIIPOBOXKICHUS. pabot u
OOHapyXHBaIOT YIECHHYCCKUX
oTtkioHeHus. OO yMBIBAIOT OIIBITOB
T€J CUCTEMBI OcyIIecTBIIOT TUTSE
CaMOKOHTPOJIb ACMOHCTpaliu
Jlabopamopuvie pabomul: B3aHMOKOHTPOJIb. O6opynoBanme
«M3ydenue TpeHus T —— 1S
CKOJIbKEHUS» H3MEpUTETBHBIX IPHGOPOB. 1a00paTOPHBIX
AuHamuka  paBHOMEPHOTO BeinmonHenue nabopaTopHbIX U pabor i
JBUKEHUS 10 OKPY>KHOCTH MpAKTHYECKHX PaGOT YYEHUYIECKUX
OTIBITOB
JlnarHocTukKa W yCTpaHEHHE
HcTopus pa3Butus . Ob6opynoBanue
B HEUCTPABHOCTEH MPUOOPOB.
NpeICTaBICHUH O U
. BeicTpauBanue runores Ha .
Bcenennoii. ConHeuHast AEMOHCTpalN1
OCHOBaHUHU UMEIOIINXCS
cUCTeMa.
nanHbix. KoHcTpynpoBanue u
OTKpBITHS HA KOHYHKE MOJICTHPOBAHIE. Ob6opynoBanue
nepa. [lepBbie TUTS
UCKYCCTBEHHbBIE CITyTHUKH JIEMOHCTpALIH
3emutu.
Kak BbI sIXTy Ha30BeTe. .. CamocrositensHo popmynupytotr |  KommbsrorepHoe
HNmnyabe 3akon MO3HABATEIIbHYIO 3a/1a4y. Y MEIOT o0opynoBanue
CoXpaHeHus PeaxTusHOe fBIOKEHHE B (MM pa3BUBAIOT) CIIOCOGHOCT C
umnyJbca (3u
y (39) | npupore. TIOMOIIIBIO BOIIPOCOB JOOBIBATH
Paccnenosanme JITII ¢ HEJIOCTAONTYI0 HH(OPMAIIHIO.
IIOMOIIBIO 3aKOHA Pa6oTa B MaJbIX IPyIIIax Haj
COXPAaHCHIS HMITYIIbCA AITOPHTMOM PElISHHS 3a]1a4 110
yKa3aHHOH Teme (Ha mpumMepe
BUJICOMATEPHUAIIOB U3
WHTEpHETA).
Craruka VYnpansoT CBOEH O6opynoBanue
(29) MO3HABATEIbHOW W y4eOHOH JUISL
JESTENIbHOCTHIO TIOCPEICTBOM 1a060paTOPHBIX
MTOCTAHOBKH IIEJICH, pabot u
IIJITAHUPOBAHUS, KOHTPOJIA, YUICHHYCCKHX
KOPPEKIMH CBOMX JICHCTBHI U OIIBITOB
Jlabopamopnas paboma: OLICHKH YCIICLIHOCTH YCBOCHHs. | KOMIIBIOTEpHOE
«OrnpeneneHune HeHTPOB o0opynoBaHue

Macc pa3IugHbIX Te» (Tpu
croco6a)

Beigensitor u hopmMyaupyroT
IMMO3HABATCJIIbHYIO LICIIb.
BBI,Z[G.H}IIOT KOJIMYCCTBCHHBIC
XapaKTEPUCTUKH OOBEKTOB,
3a1aHHBIC CJIOBAMU.
[IprHUMAaIOT MO3HABATEIBHYIO




[IpruMeHeHne MpoCThIX
MEXaHU3MOB B

CTPOUTECIIBCTBEC: OT 3EMIITHKHU

1o Hebockpeba

TOUYKA \!pocn\

1IeJIh ¥ COXPAHSIOT €€ MPH
BBITIOJTHCHUH YICOHBIX
nenrctuii. OCO3HAIOT CBOU
nercTBusa. MEOT HaBBIKU
KOHCTPYKTHUBHOT'O OOIIICHHS B
MaJbIX Tpymmnax.

Mexanunveckue |Buabl  MasTHUKOB M UX CamocTosATenpHO Ob6opynoBanue
KoJe0aHuss M | xojeOaHuii opmynupyrOT AT
BOJIHBI (34) YT0 IepeHOCUT BOJIHA? MMO3HABATENIBHYIO 33/1a9y. JIEMOHCTpALUI
YMeroT (MIn pa3BUBaroT)
KonebaTenbHble ccTEMbI CIOCOOHOCTH C IMOMOIIBIO
B IIPUPOJIC U TEXHUKE BOIIPOCOB J10OBIBATh
HEJIOCTAIOITYI0 HH(OPMAITHIO.
PaGora B ManbIx rpynmnax HaJ
QITOPUTMOM pEILIEHUs 3a]a4 110
yKa3aHHOU TeMe (Ha mpuMepe
BUJIEOMATEPHAIIOB U3
HMHTEpHETA)
deKTpo- DKcnepuMeHTalbHas Pa3paboTka HOBBIX BapUaHTOB KommnbrorepHoe
MAarHMTHbIE MpoBepKa CBOMCTB OM ombITOB. Pa3zpaboTka u nmpoBepka | 000pynoBaHUE
KoJIe0aHus U BOJIH. METOJMKHU IKCIEPUMEHTAIBHOMN
BOJIHBI (24
29) Uccnenosanue pabotsl. PaboTa B MasbIx
ANEKTPOMArHUTHOTO rpynnax. AHaJIU3HPYIOT,
n3nyuenuss CBU-neun BBIOMPAIOT U 0OOCHOBBIBAIOT
CBOE pelIeHHE, 1eHUCTBHUS.
IIpencrasinenue
pe3yJIbTaTOB MApHOM, TPYIIIOBOM
NEITEILHOCTH. YUYacTHE B
JTUAJIOTe B COOTBETCTBUH C
IpaBUJIaMU PEYEBOTO MOBECHUSI.
H3roroBnenue Moaenu YnpaBistoT cBoei Komnberoreproe
Onrtuka (44) KaJIEWIOCKOIA. MO3HABATEJILHON U y4eOHOM obopynoBaHue
DKcrnepuMeHTalIbHAS ACATCIIEHOCTBIO TIOCPENCTBOM Ob6opynoBanue
MPOBEPKA 3aKOHA IIOCTAaHOBKH IICJICH, TUTS
OTPAKECHUS CBETA. IJIAaHUPOBAaHUsA, KOHTPOJLA, JIeMOHCTpALIHit
KOPPEKIIUU CBOUX JCUCTBUM U
Jlabopamopuas paboma: PpeKil A O6opynoBanue
OIICHKH YCIEIIHOCTU YCBOCHHUSI.
«M3mepenue nokasarens TS
CpaBHuBaroT criocod u
IPCIIOMIICHUA BOABD) . . J1a60paT0prlx
pe3yNbTaT CBOMX JACUCTBUIA C
pabotr u
00pa3IoM — JINCTOM
YUYEHUYECKUX
COMPOBOXKICHUSI.
OTIBITOB
OOHapyKUBAIOT OTKIOHEHUSI.
Kak otnnuatores OG/IYMBIBAIOT IPHYHHbI Ob6opynoBanue
MOKAa3aTeH MPEIOMIICHHUS oTKJIOHEHH . OCYIIECTBISIOT JUIS )
L[BETHOTO CTEKJIa JEMOHCTpAaLHii

CaMOKOHTPOJIb U
B3aUMOKOHTpPOJIL. PaboTa B
MaJibIX rpynnax. Pemenue




TOUYKA \!pocn\

IKCIEPUMEHTATBHBIX 33]1ad,
00CyX/IeHUE Pe3yJbTaTOB,
MOCTpOeHHE TpaPuIecKOit
3aBUCUMOCTH TTOKa3aTelst
MMPCJIOMJICHUSA CBETA OT €TO

YacTOTBHI.
®uzuka aroma u | [loryomenne u ucnyckanue Pa3paboTka HOBBIX BAPHAHTOB KomnerorepHoe
aTOMHOI0 sAAApa CBETa aTOMaMH. ombITOB. Pa3paboTka u mpoBepka | 00oOpyaoBaHHE
(4u) OnTruyeckue CreKTphI. METOJMKHU IKCIEPUMEHTAIBHOMN

N3mepenne KI1/] paboTel. PaboTta B ManbIx

COJIHEYHOH OaTapen rpymnmnax. AHaIU3upyroT,

Bnusinue pagnoakTUBHBIX BBIOMPAIOT 1 OOOCHOBBIBAIOT

W3JIy4CHUH Ha )KUBBIE CBOE peLLICHUE, NEHCTBHUS.

OpraHu3MBbl IIpencrasinenue

CriocoObI 3a1uUTHl OT PE3yJIBTaTOB MAPHOM, FPYNIIOBON

PaIUOAKTUBHBIX U3JIy4CHUU JIEATEIbHOCTH. Y4YacTHE B

JIAJIore B COOTBETCTBUU C
IpaBUJIAMU PEYEBOTO TIOBEICHHUS.
Pemienne skciepuMeHTAIBHBIX
3a1ad. BemmosiHeHue
NPaKTUYECKON pabOTHI B MaJIBIX
rpymmnax, o0cyxaeHue

pe3yabTaToB.
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