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TOUKA !’pom

MynununansHoe ob1eobpazosarenpHoE yUpexaeHue
«Cpennsist 0611e06pasoBaTe IbHas MKOIA 110G, HM. Mopo3zosa»

PACCMOTPEHO - COITIACOBAHO YTBEPXJIEHO
MO 3aMmecTuTenb AupeKTOpa Mo Tpukazs N L70
M.B.Kosopes VBP
ITporokon Nel E.H.Babukopa 0T « jm?, » zﬁéﬁ-a 20."25 L
0T « ,j’i » aBrycra 2024 r. Iporokon MC Ne 1 .

ot «_JC » aprycra 2024 1.

Jononuurensuas o0ueo0paszoBarebnas
o0mepasBuBaoIas nporpaMmma
DH3NYeCKHIT IPAKTHKYM»
C HCTIONE30BaHKEM 000pynoBaHus LeHTpa « Touka Pocray

Hanpapiennocrs: €CTECTBEHHOHAyYHas
Cpox peanmsauun: 1 rox: 2024-2025 y4eOHbIif roj

Bospacr oby4arommuxes: 6 — 9 kace

KonuuecTBo yacos mo ydeOHoMy mnaHy: B 7-9 knaccax - 34 4. (1 vac B Henemo).

Cocrasurens: yunrens Gpuznkn
[TerpoBa Enena Mpanosna
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TOUYKA \!pocrA

MHHOACHUTEJBbHASA 3AIINCKA

Peanmauml IMporpaMMmbl o0ecIIeunBacTCs HOPMAaTruBHBIMH JOKYMCHTAMM:

1. ®enepanbublii 3akoH OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
oOpazoBanuu B Poccuiickoit ®Denepamuu» (¢ U3M. U JOM., BCTYIl. B CHIY C
01.09.2020).

2. IMacnopt HanmoHanbHOro npoekra «OO0pa3zoBaHue» (YTB. MPE3UIUYMOM
Cosera mnpu Ilpesunente PO mno crparernyeckoMy pa3BUTHUIO M HAIMOHAJIbHBIM
npoeKTam, MpoTokoid ot 24.12.2018 Ne 16)

3. l'ocynapctBennas mnporpamma Pocculickoii  ®Denepanuu  «Pa3Butue
obpazoBanusi» (yTB. Iloctanosnenuem IlpaBurennbctBa PD ot 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «O06 yTBEpKI€HUU rOCYIapCTBEHHOM MporpaMmbl Poccutiickoit
Oenepanun «Pa3zputre 00pa3zoBaHU».

4. IMpodeccnonanbupiii cranaapt «Ileqaror (megaroruveckas aesaTeIbHOCTD B
JOIIKOJIBHOM, ~ HayaJlbHOM  OOIleM, OCHOBHOM  OOIeM, cpeaHeM oOiieM
oOpazoBaHuu), (Bocmurarenb, y4utenb)» (pexn. ot 16.06.2019) (Tlpukas
MuHnucTepcTBa TpyAa U coraibHol 3amuThl PO ot 18 oktsa6ps 2013 . Ne 544H, ¢
U3MEHEHUSIMH, BHECEHHBIMH MPUKa30M MUHUCTEPCTBA Tpyna U conzamutel PO ot
25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422h).

5. Meronuyeckre pPEKOMEHJAIUKU IO CO3MaHUI0 U (DYHKIIMOHHPOBAHUIO B
0011e00pa3oBaTeNIbHBIX OPraHU3AIUAX, PACTIOIOKEHHBIX B CEIBCKOW MECTHOCTH H
MaJIbIX TOpojax, IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHON M TEXHOJIIOTHYECKOU
HarpasiieHHOCTeH («Touka pocta») (YTBepKIAeHBI pacnopsskeHueM MUHHUCTEPCTBA
npocetienus Poccuiickoit @eneparuu ot 22 mas 2022 . Ne TB 977/02)

6. Pabouas nporpamma Bocriutanuss MOY COIII noc. um. Mopo3zoga.

BHeypouHasi neATenbHOCTh SIBJISIETCS COCTaBHOM YacThi0 00pa3oBaTEIHHOTO
mporecca M OIHOW W3 (GopM OpraHu3aluu CBOOOJHOTO BpeMEHH oOydarommxcs. B
pamkax peanusanuun I'OC OOO BHeypouHas AEATENBHOCTh — ATO 0Opa3oBaTeIbHAs
JeSITENBHOCTD, OCYIIECTBIsIEMast B (hOpMax, OTIUYHBIX OT YPOUHOU CUCTEMBI O0yUECHMUS,
W HampaBliGHHAas Ha  JOCTH)KCHHE  IUIAHUPYEMBIX  PE3YJIbTaTOB  OCBOCHHS
00pa3oBareNbHBIX MPOTPaMM OCHOBHOTO 00IIero oopasoBaHus. Peamm3anms pabodcit
MpPOrpaMMbl  Kypca BHEYPOYHOW JEATETLHOCTH MO (U3NKe «IKCIEPUMEHTAPUN T10
¢usnKe» crnocoOCTBYEeT OOIMIEUHTEIUICKTYabHOMY HAIPABICHUIO PAa3BUTHIO JTUYHOCTH
obOydaroruxcst 7-9 - X kiaccoB. Puszndeckoe 00pa30BaHKE B CHCTEME OOIIETO U CPETHETO
oOpa3oBaHusl 3aHMMAET OAHO W3 BEAyIIMX MecT. SBiusisich (QyHAAMEHTOM HAy4HOTO
MUPOMOHUMAHHUSI, OHO CIOCOOCTBYET (DOPMUPOBAHUIO 3HAHUN OO0 OCHOBHBIX METO/AX
HAyYHOTO TIO3HAHUSI OKPYXKAIOIIETO MUpPa, (YHIAMEHTAIbHBIX HAYYHBIX TEOPUU W
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TOUYKA \!pocrA

3aKOHOMEPHOCTEH, (OPMUPYET Yy yUAIIUXCS YMEHHUS HCCIEN0BATh U OOBIACHATD SBICHUS
npupoAbl W TexHUKH. Kak IIKONpHBIA TpeameT, (¢u3uka o0NagacT OTPOMHBIM
TYMaHUTAPHBIM TIOTEHIIMAJIOM, OHA aKTUBHO (OPMUPYET WHTEIIEKTyalbHbIE M
MHUPOBO33pEHYECKHE KauecTBa JUYHOCTH. JuddepeHnumanus MOpeanonaraeT TaKyko
OpraHu3aluio npouecca o0y4eHus, KoTopas YUYUTbIBa€T UHIUBUlyalbHbIE OCOOCHHOCTH
yUYalluXxcsi, HUX CIHOCOOHOCTHM M MHTEpECHl, JHMYHOCTHBIA onbIT. [uddepenunanus
oOyudeHusi (U3MKe MO3BOJSAET, C OJIHOM CTOPOHBI, 00ECIEUNUTh 0A30BYIO MOATOTOBKY, C
ApYyroi — YyAOBIETBOPUTh MOTPEOHOCTH KaXKAOrO, KTO TPOSBISIET HHTEPEC W
CIIOCOOHOCTH K MPEIMETY M BBIXOAMT 32 paMKU U3y4eHHs (PU3UKH B IKOILHOM Kypce. Ha
3aHATUAX KPYXKKa IUIAHUPYETCS pEIIeHHWE TMPOOJIEMHBIX 3a1ad MEXKIPEIMETHOTO
COJIEpKaHU4, BBITTOJTHEHHE IKCTIEPUMEHTATBHO-PACYETHBIX 3a/laHui
UCCIIeIOBATENIbCKOTO XapakTepa. Bce 3To MO3BOJsS€T MOMHATH MHTEpPEC ydalluxcs K
U3ydyeHUI0 (QU3MKH. 3aHATHA TMO3BOJAIOT (HOPMHUPOBATH TakWe BaKHBIC IS
COBPEMEHHOCTH KauyecTBa 4YeJIOBEKa, KaK CTpEMJIEHHME K yCIexy, yMeHue padorarh B
KOMaHJie, pabotath c obOopyroBaHueMm (Qusnyeckoit maboparopun «Touka pocTay;
BOCTIMTHIBAIOT YYBCTBO KOJIJICKTUBU3MA, JPYKObI W TOBAPHUIIECTBA, CIIOCOOCTBYIOT
(GOpMHUPOBAHUIO TAKHX YEPT XapaKTepa, Kak BOJIS, HACTOWYMBOCTh, OTBETCTBEHHOCThH 3a
BBITIOJIHEHNE 3aJJaHuil.

ean kypca
Llenpto  mporpaMmbl  Kypca  BHEYpOYHOU  AESATENBHOCTH TO  (PUBHKE

«OKcriepuMeHTapuil Mo Gu3uKey», s ydamuxces 7-9- X KI1accoB SBISIOTCS:

. pa3BUTHE Yy yYalllUXCs MO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX U
TBOPYECKHX CIIOCOOHOCTEM B Tpollecce pElIeHus MPAKTUYECKUX 3a7ad U
CaMOCTOSTEIILHOTO MPUOOPETEHNsI HOBBIX 3HAHUM;

. (dbopMUpOBaHUE U PA3BUTHE Y YUAIIHXCS KIIFOYEBBIX KOMIIETCHIIMA — y4eOHO
— TIO3HABATEJBHBIX, HHPOPMAIMOHHO - KOMMYHUKATHUBHBIX, COIIMANIBHBIX, U Kak
CJIEACTBHE - KOMIIETEHIIMN JJUYHOCTHOTO CaMOCOBEPIICHCTBOBAHUSI;

. dbopMHUpOBaHUE TPEIMETHBIX U METANpPEIMETHBIX PE3YJIbTaTOB OOydCHUS,
YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUA;

. BOCIIUTAHUE TBOPUYECKOM JIMYHOCTH, CIIOCOOHON K OCBOEHHUIO MEPEAOBBIX
TEXHOJIOTHI ¥ CO3/IaHUI0 CBOMX COOCTBEHHBIX pa3pabOTOK, K BBIIBMYKCHHUIO HOBBIX UJICH
U TIPOEKTOB; peanu3anus IeATeTbHOCTHOTO IMOAXOAa K TPEIMETHOMY OOYyYEeHHIO Ha
3aHSATHSIX BHEYPOUHOU JEATEIHLHOCTH 1O (pr3uKe.

Oco0EHHOCTBIO BHEYPOUHOM JNESITEIBHOCTH MO (DU3MKE B paMKaX KPY>KKOBOU
paboThI SABJISIETCS TO, UYTO OHA HAIpaBJEHA Ha JOCTHXKEHHE O0y4arolUMUCS B OOJIbIIEH
CTENEHU JTIMYHOCTHBIX U METANPEAMETHBIX PE3yJIbTaTOB.
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TOUYKA \!pocrA

3agaum Kypca

Jlns peanuzanuu 1esned Kypca TpeOyeTcs: pelleHue KOHKPETHBIX MPAKTUYECKUX
3a1a4. OCHOBHBIE 33/1a4d BHEYPOUHOM AESATENBHOCTH 10 (PUBHUKU:

. BBISIBICHHE HMHTEPECOB, CKJIOHHOCTEHM, CHOCOOHOCTEH, BO3MOXKHOCTEH
yYalIuXcs K pa3jInyHbIM BUJaM JESATEIbHOCTH;

. dbopMupoBaHUE MPECTABICHUS O SIBICHUSAX U 3aKOHAX OKPYKAIOIIETr0 MUpPa,
C KOTOPBIMH IIKOJIbHUKH CTAJIKUBAIOTCS B IOBCEIHEBHOM KU3HU;

. dbopMHUpoBaHUE TIPEACTABICHUS O HAYYHOM METO/IE MO3HAHUS;

. pa3BUTHE UHTEPECA K UCCIIEIOBATEIILCKON JIESITEIbHOCTH;

. pPa3BUTHE OMbITa TBOPUECKON JIEATEIIBHOCTH, TBOPYECKUX CIIOCOOHOCTEH;

. pPa3BUTHE HABBIKOB OPTaHU3AIMU HAYYHOTO TPYAa, pabOThI CO CIOBAPSIMU U

SHIUKJIONEIUSIMH, paboThl ¢ 000pynoBaHueM Jlabopatopun «Touka pocray;
. CO3/IaHK€ YCJIOBHI JIJIsl peajn3aly BO BHEYPOUHOE BpeMsi TPHUOOPETEHHBIX
YHUBEPCATbHBIX YUEOHBIX JICHCTBUI B ypOUHOE BpEMS;

® pPa3BUTHUC OIIbITA He(l)OpMaHBHOFO O6HI€HI/I$I, BBaHMOHGﬁCTBHH,
COTPpYAHUYICCTBA, pAaCIHUPCHUC PAMOK O6HIGHI/IH C COOINYMOM.

° (1)OpMI/IpOBaHI/I€ HABBIKOB ITOCTPOCHUA (bHSI/I‘{eCKI/IX MOIIGJIeﬁ " OIIPpCACIICHUA
I'paHUIl UX MPUMCHHUMOCTHU.

. COBEPIICHCTBOBAHWE YMEHHH MPUMEHATh 3HAHUS 10 (Qu3uKe s
OOBSICHCHHS SIBIICHUH TIPUPOJBI, CBOWCTB BEIECTBA, pEHICHUS (PUINICCKUX 3ajad,
CaMOCTOSITEILHOTO TPHOOpPETeHWs] M OLCHKM HOBOM wuHMoOpManuu (HU3NIECKOTo
COZICp KaHMsI, UCITOJL30BaHMUS COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOIOTHif;

. UCTIONIb30BaHNE TPUOOPETEHHBIX 3HAHUW W yMEHUH JUIsl  peIIeHUs
NPaKTUYCCKUX, )KU3HEHHBIX 3a]1ay;

. BKJIFOUEHHUE YYAIIMXCS B Pa3HOOOPA3HYIO AESTEIBHOCTh: TEOPETHUECKYIO,
MPAKTUYECKYIO, aHATUTHUECKYTO, TTOUCKOBYIO;

. BbIPa0OTKA THOKUX YMEHHH MTEPEHOCUTH 3HAHUS U HABBIKM Ha HOBBIC ()OPMBI
y4eOHOM padoTHhI;

. pa3BHUTHE COOOPA3UTEIHLHOCTH M OBICTPOTHI PEAKIINH MPU PEIICHUH HOBBIX
Pa3TUYHBIX (PU3MUECKUX 3a/1a4, CBI3aHHBIX C MPAKTUYECKOHN JESITEIIbHOCTHIO.

Hanpasnennocts mporpammsel — mudpoBast 1adoparopusi. YpoBeHb MPOTPAMMBI —
6a30BbIit. Bo3pacT obydarommuxcs: ot 12 et no 16 net. Cpok peann3anuu mporpaMMBbi:
1 rom, 35 wacos. PabGovas mporpamma Kypca BHEYPOUHOW NESITEIBHOCTH MO (PU3MKE
«JKcniepUMeHTapuid Mo (Qu3uKe» MpeAHa3HaueHa i OpraHu3alid BHEYPOUHOU
nesaTenbHOCTH oOydaromuxces 7-9 knaccoB MOY COIII nocenka nmenn Mopo3osa.



TOUYKA \!pocm

Ili1anupyemblie pe3y/ibTaTbl OCBOCHUS MPOrpaMMbl BHEYPOUHOH /1eATeJIbHOCTH
«IxcnepuMeHTapuil no ¢pusuke» (¢ UCNOJIb30BaHUEeM 000opyaoBanus «Touka
pocta») B 7-9 kiaccax.
Peanuzanus nporpaMMbl CIOCOOCTBYET JOCTUKEHUIO CIEIYIOIIUX Pe3yIbTATOB:

JIndyHOCTHBIE:

B cdepe TMUHOCTHBIX YHUBEPCATbHBIX YUEOHBIX ACHUCTBUIN yUalUXCs:

* yueOHO-IIO3HABATEIbHBI HMHTEPEC K HOBOMY YyueOHOMY Marepualy U crnocobam
peLIeHUs HOBOU 3a/1auu;

* OpUEHTAIlUs Ha TOHUMaHHUEe IPUYUH yCIieXa BO BHEYUEOHO! 1S TEIbHOCTH, B TOM YUCIIE
Ha CAaMOAHAJIM3 U CAMOKOHTPOJIb pe3yibTrarda, Ha aHaju3 COOTBETCTBUSA PE3YJIBTATOB
TpeOOBaHUAM KOHKPETHOM 3a/1auu;

* CIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KpUTEPHUEB YCHEIIHOCTH BHEYYeOHOMH
NEATENbHOCTH;

Obyuarowuticsi NOIYYUmM 03MONCHOCMb Ol POPMUPOBAHUS:

* BHYTPEHHEN IMO3ULHMU IIKOJIbHUKA HA YPOBHE IOJIOKUTEIBHOIO OTHOIIEHUS K IIKOJIE,
INOHUMAHUS ~ HEOOXOIUMOCTH  y4Y€HHUsS,  BBIDAXEHHOIO B  IMpeoliaJaHuu
yueOHOIO3HaBaTEIbHBIX MOTHBOB;

* BEIPAKEHHON yCTOMUMBOM yueOHO-II03HABATEIbHON MOTUBALIUU YUCHMUS;

* YCTOMYMBOI0 y4€OHO-I103HABATEIbHOTO MHTEPECA K HOBBIM 00IIIUM CITIOCO0aM pelieHus
3a/1ay.

MertanpeamMeTHble:

B chepe peryJasaTMBHBIX YHUBEPCATbHBIX YICOHBIX JEHCTBUIN yUaIIUXCS:

* IUIAHUPOBATh CBOU JEHUCTBUSL B COOTBETCTBUM C IMOCTABICHHOM 3aJlayeil U YCIOBUAMU
€€ peanu3aliuy, B TOM YHCJI€ BO BHYTPEHHEM ILIAHE;

* YYUTBHIBATh YCTAHOBJIEHHBIE ITPaBUJia B INIAHUPOBAHUH U KOHTPOJIE cIoco0a pelieHus;

* OCYUIECTBIIATh UTOTOBBIN U MOIIATOBBINA KOHTPOJIb 10 PE3YIbTATY;

* OLICHUBATh MPABWIBHOCTh BBIMOJHEHHS JIEUCTBUSL HA YpPOBHE  aJIEKBaTHOM
PETPOCIEKTUBHOMN OLIEHKA COOTBETCTBUSI PE3YJIbTAaTOB TPEOOBAHMIM JTAaHHOW 3a7auu U
3aJJa4yHOM 00JIacTH;

* QJICKBAaTHO BOCITIPUHUMATh MPEJIOKEHHS U OLICHKY YUYHMTEJIEH, TOBAPUIIEH, POAUTEIICH
U IPYTUX JTIOIEH;

* pa3nuyaTh cnocoO U pe3ysbTar ACHCTBHUS.

Obyuarowuticsi NOIYYUM 803MONCHOCb HAYYUMCAL:

* B COTPYAHUYECTBE C YUYUTEIIEM CTaBUTh HOBbIC YUCOHbBIC 3a]1a4H;

* IPOSIBIISATH MO3HABATEIbHYIO MHUIIMATUBY B YU€OHOM COTPYIHHUUYECTBE;
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* CAMOCTOSITENIBHO aJI€eKBATHO OLIEHUBATh MPABUJIBHOCTH BBINOJHEHUS JEUCTBUS H
BHOCUTH HEOOXOITMMBIE KOPPEKTUBBI B UCTIOHEHHE KaK IO X0y €ro peajn3alku, Tak U
B KOHIIE JACHCTBUA.

B cdepe nosnaBarebHbIX YHUBEPCATIbHBIX YUEOHBIX ACHCTBUN ydaluXcs:

* OCYILECTBIIATh TMOMCK HEOOXOAMMOW HMH(pOPMAUMU [JIs1 BBIIOJHEHUS BHEYYEOHBIX
3aJlaHUi C UCIOJB30BAaHUEM YUYE€OHOM JIUTEpaTypbl U B OTKPHITOM HMH(OPMAIIMOHHOM
MPOCTPAHCTBE, SHIMKIONEANHN, CIIPABOYHUKOB (BKIJIIOYAsl AJIEKTPOHHBIC, ITU(POBLIE),
KOHTPOJIUPYEMOM IPOCTPAHCTBE

HNHurepnera;

* OCYILECTBIIATH 3aNUCh ((pUKCALHIO) BEIOOPOUHON HH(POpPMAIIU 00 OKPYXAIOLIEM MUPE
1 0 ce0e caMoM, B TOM UYHKCJIE C TOMOIIbi0 HHCTpyMeHTOB MKT;

* CTPOUTH COOOILIEHHUSI, TPOEKTHI B YCTHOM M MHUCbMEHHOU popMme;

* MPOBOJUTH CPABHEHUE U KJIACCU(PUKALIUIO IO 3aIaHHBIM KPUTEPHSIM;

* yCTaHABJIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBSI3U B U3y4Ya€MOM KPYTe SIBICHMIA;

* CTPOUTH PACCYXJIEHUS B (hOpPME CBSI3M MPOCTHIX CYKJIEHUM 00 00BEKTe, €ro CTPOCHUH,
CBOICTBaXxX U CBA3aX;

Obyuarowuticsi NOIYYUM 803MONCHOCL HAYYUMBCA!

* OCYILIECTBIIATh PACHIMPEHHBIM MOUCK HHQPOpPMAIMU C HCIOJIB30BAHUEM PECYPCOB
oubnuoTek u cetu MaTEpHET;

* 3aMUChIBATh, (DUKCHUPOBATh MHGOPMALMIO 00 OKPYXKAIOIIMX SIBICHUSX C MOMOIIBIO
uactpymenToB UKT;

* OCO3HAHHO W TMPOU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM M MUCBMEHHOU (opme; ©
OCYIIECTBIISITE BBIOOp Haumbosiee 3SPGEKTHBHBIX CIIOCOOOB pelieHus 3ajaad B
3aBUCUMOCTH OT KOHKPETHBIX yCIIOBHII;

* CTPOUTH JIOTUYECKOE paccyXeHue, BKJIFOUAIOIIIEE YCTaHOBJICHUE
IPUYMHHOCIEICTBEHHBIX CBA3EH;

* MOI'YT BBINTM Ha TEOPETUYECKUN YpPOBEHb pEIIEHUs 3a]ad: pEIICHHE IO
ONPEACIICHHOMY IUIaHY, BJIaJCHUE OCHOBHBIMM NPHEMAaMH PEIICHHS, OCO3HAHUS
JESATENBHOCTH 10 PELICHUIO 3a7a4u.

B cepe KOMMYHHUKATUBHBIX YHHUBEPCAIBHBIX YUCOHBIX JCHUCTBUI yUaITUXCS:

* 3JICKBaTHO HCIIOJIb30BaTh KOMMYHHMKAaTUBHBIE, ITPEXK/IE BCETO - PEUYEBBIC, CPEACTBA IS
pELICHMS PA3IMYHbIX KOMMYHUKAaTUBHBIX 33]1a4, CTPOUTh MOHOJIOTHYECKOE COOOILEHHE,
BJIaJIETh TUAJIOTHYECKON (POPMOI KOMMYHUKAIIUHU, UCTIONB3YS, B TOM YHCJIE CPEACTBA U
nHctpyMeHThl KT 1 mucTanimoHHOT0 00IICHMS;

* IOyCKaTh BO3MOYKHOCTb CYILIECTBOBAHMS Y JIIONEH Pa3IMYHBIX TOYEK 3PEHUS, B TOM
YKCJIE HE COBIA/IAIOIINX C €r0 COOCTBEHHOM, U OPUEHTHPOBATHCS Ha MO3ULIMIO TApTHEPA
B OOILIEHUH U B3aUMOJEHCTBUH;

* YUUTBIBATH Pa3HbIE MHEHUS U CTPEMMTBCS K KOOPAMHALMHM Pa3IUYHBIX MO3ULMHA B
COTPYIHUYECTBE;
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* hopMynUpoBaTh COOCTBEHHOE MHEHUE U MTO3UIIHIO;

* JIOTOBAPUBATHCS U MMPUXOAUTH K OOLIEMY PEIICHUIO B COBMECTHOM JIeSITEIbHOCTH, B TOM
YuClie B CUTyallud CTOJIKHOBEHUSI HHTEpPECOB; O0yyarowuticsi noay4um 603MO*CHOCHb
HAyuumvCsi:

* YYUTBHIBATh U KOOPJUHUPOBATH B COTPYAHUYECTBE OTIMYHBIE OT COOCTBEHHOMU MO3UIUU
IPYTUX JIIONEH;

* YYUTBHIBATh Pa3Hble MHCHUS U UHTEPECHl U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

* IOHUMAaTh OTHOCUTEJIBHOCTh MHEHHUU U TTOJIXOA0B K PEIICHUIO TPOOJIEMBI;

* APrYMEHTUPOBATh CBOIO MO3MIIMIO U KOOPAWHUPOBATH €€ C MO3UILUSIMU MApTHEPOB B
COTPYAHUYECTBE TIPU BBIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM €SI TEIHLHOCTH;

* 33]1aBaTh BOMPOCHI, HEOOXOAUMBIC JJIsi OPraHU3aIMU COOCTBEHHOW ACSATEILHOCTU U
COTPYIHUYECTBA C MMAPTHEPOM;

* OCYIIECTBIIATh B3aUMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOIUMYIO
B3aUMOIIOMOIIIb.

IIpeamerHsbie:

- OPUEHTHPOBATHCS B SIBICHUSX M OOBEKTaX OKPYXKAIOIIET0 MHpA, 3HATh TPAHUIBI UX
IIPUMEHUMOCTH;

- IOHUMATh OIpeeNieHns (PU3NUECKUX BEJIMYUH U TIOMHUTD ONPEEIsIonine GopMysbl; -
NOHUMATh KakuM (PU3MYECKUM MPUHIUIIAM M 3aKOHaM MOMYUHSIOTCA T€ WJIA HHbIE
OOBEKTHI U SABJICHUS PUPOIBL;

- 3HAHUE MOJIEIIM MTOMCKA PEIICHUH JIJIs 3a1a4 10 (PU3UKE; - 3HATh TEOPETUUECKHUE OCHOBBI
MaTE€MAaTHKHU.

- MpUMEYaTh MOJIENU SIBJICHUI 1 0OBEKTOB OKPYKAIOIIETO MHUPA;

- QHAJIM3UPOBATH YCIIOBUE 3a/1a4U;

- mepeopMynupoBaTh U MOAEIUPOBATH, 3aMEHSATH UCXOJHYIO 3a/1aqy JAPYToi;

- COCTaBJIATH IUIAH PEIICHUS;

- BBIABUTaTh U IPOBEPATH NPEAIAracMble JUISl PEILICHUS TUIIOTE3bI;

- BIQJIETh OCHOBHBIMH YMCTBECHHBIMHU OII€PALIUSIMH, COCTABIISIOIIMMU IMOUCK PELIECHUS
3a7a4H.

Conep:xaHue NporpaMMbl BHEYPOYHOI /1eATeJIbHOCTH

7 kjaacc

BBenenue. BronHoe 3ansatue. Llenn u 3agaun kypca. TexHuka 6€301macHOCTH.
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Posib 3kcniepuMeHTa B JKU3HH YeJ10BeKa.

Teopus: U3yunTh OCHOBBI TEOpUH MOrpemiHocTel. [lorpemnuocT npsMbIX 1 KOCBEHHBIX
U3MEPEHHM, MaKCUMaJIbHas MOIPEIIHOCTh KOCBEHHBIX U3MEPEHUN, YUET MOTPELIHOCTEN
U3MepeHui npu noctpoeHuu rpadukoB. [IpeacraBieHue pe3yabTaTOB U3MEPEHUH B
dbopme Tabnuil ¥ rpaduKoB.

Ilpakmuxa: OCHOBbl TEOPUU TOTPEIIHOCTEH MPUMEHATH TMPU BHINOJHEHUU
HKCIIEPUMEHTAJIBHBIX 3a]1a4, IPAKTUYECKUX PadoT. (€ UCMOIb30BaHUEM 000PY10BAHMS
«Touxka pocray)

XapaxmepucmuKka 0CHOBHBIX U008 OESIMENbHOCIL:

[IpuBoaUTH IpHMEpPbI 00BEKTOB M3yueHUs pusuku (husndeckue sBaeHus, GU3NIecKoe
TEJNO, BEUIECTBO, pusndeckoe nose). Habmrogars n ananu3upoBarh GuU3nUecKue BJICHUS
(pukcupoBaTh M3MEHEHUSI CBOWCTB OOBEKTOB, CpaBHUBaTh HUX U 00001IaTh).
[lo3HaKOMHUTBCS C HKCIIEPUMEHTAJIBHBIM METOJOM HccienoBaHusi npuponbl. CoOopka
npuOOpoOB W KOHCTPYKUUNA. Mcronb30BaHre HU3MEPUTENbHBIX MPUOOPOB. BrimonHeHune
1abopaTopHbIX U MpaKTUYECKUX padoT. [luarHocTuka M ycTpaHEHHE HEUCIPAaBHOCTEH
npuOopoB. BricTpanBanue runore3 Ha OCHOBAHUM UMEIOIIUXCS JJAHHBIX.

MexaHnuka.

Teopus: PaBHOMEpHOE U HepaBHOMEpHOE IBMXeHHe. [paduueckoe mpeacTaBiIeHUE
neuxeHus. Pemenune rpaduueckux 3aday, pacdyer MyTH U CpeIHed CKOPOCTHU
HepaBHOMEpHOTro JBWKeHUus. [loHaTue mHepuu u uHepTHOCTU. LleHTpoOexHas cuna.
[Ipumenenue naHHBIX (DU3NYECKUX TMOHATUA B KU3HEACSATENBHOCTH dYeloBeka. Cuia
yIPYTOCTH, CUJIA TPEHUSI.

Ilpakmuxa: WccnenoBaHue 3aBUCMMOCTH CHIIBI  YIOPYTOCTH, BO3HMKAIONIIEH B
Npy>XHHE, OT CTeneHu Aehopmanuu npykunbl. OnpenencHue ko3P GuiiieHTa TpeHus Ha
TpuOOoMeTpe. (¢ Hcmoib3oBaHUeM obOopynoBanHusi «Touka pocra») HccrnemoBanue
3aBUCUMOCTH CHJIBI TPEHHSI OT CHJIBI HOPMAJILHOTO J1aBJICHUS.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0eSIMENbHOCIIU.

Anamn3 Tabmui, rpadukoB, cxeMm. [louck oObsicHeHUS HAOIIOMAEMBIM COOBITHSIM.
Omnpenenenue CBOMCTB NMPUOOPOB MO YEpTEKaM M MOJEISIM. AHalIU3 BO3HUKAIOIIUX
npoOieMHbIX cutyaruii. M3o0paxars cucteMy KOOpAWHAT, BBIOMpAaTh TEIO OTCUéTa U
CBSI3BIBATh €0 C CUCTEMOM KoopAUHAT. Vcrionb30BaTh CHCTEMY KOOPAUHAT JUISl U3yUEHUs
MpSMOJIMHEHHOTO ABMKeHHs Tena. COopka mpuOOpoB M KOHCTpYKIHil. Mcmons3oBanue
U3MEPUTEIBHBIX MPUOOPOB. BrimonHeHue 1abopaTOpHBIX W MPAKTHUECKHX paboT (¢
ucnojb3oBanneM oOopynoBanusi «Touka pocta»). JlmarHocTMka M yCTpaHEHHE
HEUCIIPaBHOCTEN MpuOOpoB. BrIcTpamBaHWEe TIUIIOTE3 HA OCHOBAHMM HWMEIOIINXCS
naHHblX. KoHCTpyupoBaHMe ©  MOAECIMpPOBAaHHME. BplnonHeHWe 3aJaHuil 1O
YCOBEPILIEHCTBOBAaHUIO MPUOOPOB. PazpaboTka HOBBIX BapUAHTOB ONMbITOB. PazpaboTka u
IIPOBEpKAa METOIMKHM HJKCHEPUMEHTaNIbHOM paborel. Pabora B MasbIX TIpyIIax.
AHanu3upyroT, BBIOUPAIOT U 00OCHOBBIBAIOT CBOE penienue, AeictBus. [Ipeacrapnenue
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pPEe3yJAbTATOB MAPHOM, TPYIIIOBOW NEATENBHOCTU. YUYaCTHUE B JUAJIOTE€ B COOTBETCTBUU C
MpaBUJIaMU PEYEBOrO MOBEICHUS.

I'mapocraruka.

Teopus: 3axon Apxumena, 3axkoH Ilackans, ruapocTaTMUecKoe IaBJICHHUE,
COOOIIAOIIHNECS COCY/bI, THIPABTUYECKUE MAIIIUHBI.

llpakmuka: 3a0auu: BHITAJIKUBAIOIIAS CUJIA B PA3JIMUHBIX CUCTEMAaX; IPUOOPHI B 3a/1a4ax
(coobmaromuecs: COCYIbI, TUAPABIMYECKUE MAIINHBI, pbIYaru, OJIOKH).
DKCIEpUMEHTAJIBHBIE 3aJaHUS:

l)usmepenue cuiibl Apxumesna, 2)u3MepeHrne MOMEHTA CHJIbI, JICHCTBYIOIIETO Ha PhIYar,
3)uzmepeHue

paboThl CWIBl YIPYroCTA TMPHU TOABEME TIpy3a C TOMOIIBI0 TOIBUKHOTO WU
HETMOJBMKHOTO OJioka. (€ Hcmoab30BaHHMeM oOopynoBaHusi «Touka pocray)
Xapaxmepucmuka 0CHOBHbIX 8UO08 0eSIMENbHOCIU.

Amnanu3z Tabmuil, rpadukos, cxeM. [louck oObsicHeHus HabmogaeMbIM coObITHSIM. COOpKa
nmpubOpOB W KOHCTPYKIMA. Mcmonp30BaHNE M3MEPHUTENIBHBIX PUOOPOB. BhimonHeHue
Ja00paTOPHBIX M MPAKTUYECKUX padoT. /[MarHocTHKa M yCTpaHEHHE HEHCIPABHOCTEH
npubopoB. BricTpanBaHue THUIIOTE3 HAa  OCHOBAaHUM  HMMECIOIMIMUXCS  JAHHBIX.
KoncrpyupoBanue u mopenupoBanue. Pabora B Manbix rpynmnax. AHAIU3UPYIOT,
BbIOMpaIOT U OOOCHOBBIBAIOT CBOE pelieHue, nenctBus. llpencraBieHue pesyiabTaToB
apHOM, TPyNMIoBOM AesTeabHOCTH. [loaroTroBKa COOOIIEHUM U I0KIIAI0B.

VYyacTtue B 1uasiore B COOTBETCTBUHU C MPABUIIAMHU PEUEBOTO MOBEICHMUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecue TBEpABIX TEN. YCIOBHUS paBHOBECHS. MOMEHT CHIIBI.
[TpaBuiio MomeHTOB. LleHTp TsskecTu. McciieqoBanne pa3imyHbIX MEXaHUYECKUX CUCTEM.
KomOuHMpoBaHHBIC 3a/1a4M, KCTIOIB3Ys YCIOBHS PaBHOBECHSI.

IIpakmuka: V3roToBieHne pabOTaOIIEH CUCTEMBI OJIOKOB.

Xapaxmepucmurka 0CHOBHbIX 8UO08 0eSIMENbHOCIIU.

Ananmn3 Tabmui, tpadukoB, cxeMm. [louck oObsicHeHUS HAOIIOMAEMBIM COOBITHSIM.
OmnpeneneHue CBOWCTB MPUOOPOB MO HYEpPTEKaM U MOAEIAM. AHaNU3 BO3HUKAIOIIUX
npoOieMHbIX cutyaruii. HaGmronate neiicTBre MpoCThIX MeXaHU3MOB. [103HAKOMUTHCS €
dusznueckoit Momenbl0 «abCcoMOTHO TBEPAOE Teno». Pemars 3amaun HA TPUMEHEHUE
ycioBusi(lipaBuiia) paBHOBecHs pbruara. [IpumeHsTh ycioBue (MpaBuiio) paBHOBECHS
ppluara s OOBSICHEHHS] JEWCTBUS PA3IMYHBIX HHCTPYMEHTOB, HCIOJNB3YEMBIX B
TexHHuKe U B ObITy. COOpKa mprOOPOB M KOHCTPYKIMH. VCTonp30BaHNE N3MEPUTETHHBIX
npubopoB. BeimonmHeHWe 1a0opaTOpHBIX W MpakTUYecKuXx paboT. JlmarHoctuka u
yCTpaHEHHUE HeucnpaBHOCTe npubOopoB. BricTpanBaHnue TrUNOTE3 Ha OCHOBaHUU
uMeronmxcs aaHHeIX. KoHCcTpyupoBanue u MojaenrpoBanue. BeinonHeHne 3a1aHuil 1o
YCOBEPILIEHCTBOBAaHUIO MPUOOPOB. PazpaboTka HOBBIX BapUaHTOB ONbITOB. PazpaboTka u
MIPOBEPKA METOANKHU SKCIEPUMEHTAIBHOU pPaOOTHhl.
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Pabora B ManbIX rpynnax. AHaIU3UPYIOT, BHIOMPAIOT U 0OOCHOBBIBAIOT CBOE pPELICHUE,
neuctusd. [Ipencrasienue pe3ysbTraroB MapHOU, IPYNIIOBON AeATeNbHOCTH. Iloaroroska
cooOmeHuil u noxiagoB. OCyHIECTBIAIOT CAMOOLIEHKY, B3aUMOOLICHKY JESATEIbHOCTH.
VYyactue B [1Uajore B COOTBETCTBUU C IPABUIIAMU PEUYEBOIO ITOBEICHUS.

8 kiacce

TensioBble ABJICHUA.

TeroBoe pacmmpenue Tten. Ilpouiecchl TIaBIEeHWST W OTBEPACBAHUS, WCHAPEHUS U
KOHAeHcanuu. Temmonepenaya. BiaxXHOCTh BO3AyXa Ha pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. HabGmonenune tasuus npaa B Boje. 2. CKOpocTH HcCHapeHHs
pa3TUYHbBIX KUJIKOCTEH. 3. TemnoBblie 1BUraTesd OyIyIero.

Jlabopamopnvie pabomul (¢ ucnoib30BaHueM o0opyroBanus «Touka poctay): 1.
N3menenust IWHBI Tella TIPU HArpeBaHUU M oxJjaxjaeHuu. 2. OTiauBKa mapapuHOBOTO
connatuka. 3. HaOmromenuwe 3a mmaBiaeHueM jbaa 4. OT dYero 3aBUCHUT CKOPOCTH
ucrnapeHus xxuakoctu? 5. HaGmroneHue TenaonpoBoHOCTH BOABI U BO3IyXa.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0eSIMENbHOCIU.
CamocTosTenbHO POPMYITUPYIOT MMO3HABATENIbHYIO 33/1a4y. YMEIOT C MOMOIIBI0 BOIIPOCOB
n00bIBaTh HENOCTAOIIYI0 HH(popMaluio. Vcmoiab3oBaHue U3MEPUTENBHBIX MPUOOPOB.
Breimonnenune nmabopaTOpHBIX W MpakTHYECKUX paboT. [luarHoctuka W ycTpaHEHUE
HEUCIpaBHOCTEW MpuOOpoB. BricTpamBaHue TUIMOTE3 HA OCHOBAHMHM HWMEIOLIUXCS
naHHbIX. KoHCTpynpoBaHue U MOIETMPOBAHHUE.
BrimmonrHenne 3amaHuii 10  YCOBEPIICHCTBOBAaHHIO NpHOOpoB. Pa3paboTka HOBBIX
BapMAHTOB OMNBITOB. Pa3paboTka W mMpoBepKa METOAMKU AKCIEPUMEHTATBLHOU pPabOTHI.
Pabora B ManbIx rpynmnax. AHaJIU3UPYIOT, BRIOUPAIOT 1 000CHOBBIBAIOT CBOE PEIICHUE,
neuctBus. [IpencraBieHue pe3yabTaroB NapHOM, TPYNIIOBON AEATEILHOCTH. Y YaCTUE B
ZIMAJIOTe B COOTBETCTBUU C MIPABUJIAMH PEYEBOIO
ITOBEJICHUSL.
JJieKTprYecKHe SIBJICHHS.
Muxkpomup. Monenu aroma, cymectsoBaBmue a0 Hayana XIX. Mcropust OTKpbITHS U
NEHCTBHS TaIbBAaHUYECKOTO 3IeMeHTa. McTopus co3manus aIeKTpoGopHOM MaITUHBI.
OmneiT Bonbra. DNeKTpuyecKuil TOK B 3JIEKTPOJIUTAX.

Lemoncmpayuu: (¢ ucnonb3oBanneM odopynosanus «Touka pocray») 1.
Monenu atoMoB. 2. ['albBaHMYECKHE dJIEMEHTHI. 3. DIeKTPOoPOpHOM
MamuHbl. 4. OneiTel Bonbsra u ['aapBanm.
Jlabopamopuvie pabomwi: 1. Co3gaHue TalIbBaHUYSCKUX DIIEMEHTOB W3 IOAPYYHBIX
CPEACTB. 2. DIEKTPUUECKHUM TOK B )KUAKOCTIX CO3AAHUS «30J0TOTO KIFOUNKAY.
Xapaxmepucmuxa OCHOBHBIX BUJOB JEATECIbHOCTH:
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VYopaBngioT CBOEH IMO3HABAaTENbHOM M y4YeOHOW JIE€ATENBbHOCTBIO TMOCPEACTBOM
[IOCTAaHOBKMU LEJIEH, IIJITAHUPOBAHUSA, KOHTPOJISA, KOPPEKLMU CBOUX IEUCTBUM U OLIEHKHU
yCHemHocTH ycBoeHus. CpaBHUBAIOT cIOCOO U pe3yNbTaT CBOMX JIEUCTBUN ¢ 00pa3LoM -
JUCTOM  conpoBOXAeHUS. OOHapyXUBalOT OTKJIOHEHHUS. OOAYMBIBAIOT MNPUUYHHBI
OTKJIOHEHUH. OCyIIECTBISIOT CAMOKOHTPOJb U

B3aMMOKOHTpOJb.  Mcmonb3oBaHue  WM3MEPUTENBHBIX  NpuOOpoB.  BrimonHenue
1a00paToOpHbIX U MPAKTUYECKUX padoT. /lnarHocTuka U yCTpaHEHHE HEUCIPaBHOCTEN
npubopoB. BricTpanBaHue runore3 Ha OCHOBAHUU UMEIOIINXCS JaHHBIX.
KoHcTpynpoBanue u MoenupoBaHue.

JJIEKTPOMATrHUTHbIE SIBJICHHS.

MarunuTHoe noJje B BeniecTBe. MaruutHas anomasnusi. Marautasle Oypu. PasHoBuaHocTH
AIIEKTPOU3MEPUTENBHBIX TPUOOPOB. Pa3HOBUAHOCTH 3€KTpOABUTATENEH.

Jlemoncmpayuu (¢ ucnojib3oBanueM ooopynoBanusi «Touka pocran): 1.
HarmsimHOCTh MOBEEHUS BEIIECTB B MarHUTHOM moiie. 2. IIpe3eHTaunu 0 MarHUTHOM
nojge 3eMiIM M O MArHUTHbIX Oypsx. 3. JlemoHcTpamusi pa3HOBHIHOCTEH
AIEKTPOU3IMEPUTETBHBIX npuOOpOB. 4. Harnsannocts Pa3HOBUIHOCTEN
AIIEKTPOABUraTEIEN.

Jlabopamopnvie pabomsi: 1. VccrnemoBaHue pazIuYHBIX 3JIEKTPOU3MEPUTEITHHBIX
puOOpOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0eSIMENbHOCIU.

VopaBigioT CBOEH [MO3HABAaTEIbHOM M y4eOHOW JIE€ATENbHOCTHIO TOCPEACTBOM
IIOCTAHOBKH I€JIEH, MJIAHUPOBAHUS, KOHTPOJISA, KOPPEKIIMU CBOMX ACHCTBHUI U OLICHKH
yCIENIHOCTH ycBOeHMsI. CpaBHUBAIOT CIIOCOO U pe3yJIbTaT CBOMX JIEUCTBUN C 00pa3IioM -
JUCTOM  comnpoBoxaAeHUs. OOHapy X UBalOT OTKIOHEHHUS. OOMXyMBIBAIOT NPUYHHBI
OTKJIOHEHUH. OCYHIECTBIAIOT CAMOKOHTPOJIb M B3aUMOKOHTpOJIb. Onruyeckue
SIBJICHHSL.

Hctounnknu cBeTa: TEIUIOBBIE, JIOMHHECIIEHTHBIE, HCKYCCTBEHHbIC. I3rortoBieHue
KaMepbl - 00CKypa U HCCIeIoBaHNe N300paKeHHs C MMOMOIIbI0 MOJeIH. MHOroKparHoe
n300pakeHue MpeIMETa B HECKOJIBKHUX INTIOCKUX 3epKajiaX. M3roToBUTh MEPUCKON U C €ro
MIOMOIIIBIO TTPOBeCTH HabmoAaeHus. [IpakTruueckoe UCToIb30BaHNE BOTHYTHIX 3€pKall.
3puUTenbHbIE UIUTIO3UU, TTOPOKAAEMbIE

npeaomieHuemM cBeta. Mupaxu. Pa3Buthe BOJOKOHHOW onTukd. Mcenonb3oBaHue
3aKOHOB CBETA B TEXHUKE.

Llemoncmpayuu (c ucnosab3oBanuem odopynosanusi « Touka pocray) 1. Paznuunbie
UCTOYHUKU cBeTa. 2. M3o0paxeHue mpeamMera B HECKOJNBKHUX IUIOCKHX 3epKanax. 3.
N300paxenue B BOTHYThIX 3epkanax. 4. Mcnonb3oBaHHE BOJOKOHHOM OINTHUKHU. 5.
YerpoiicTBo ¢oToaniapaTtoB, KHHOINPOEKTOPOB, KaJEHI0CKOOB.

Jlabopamopnvie pabomwer: 1. V3roroBineHue kamepsl - OOCKypa U HUCCIEIOBaHUE
M300paxeHus: ¢ MoMoIIbl0 Mozaenu. 2. [lpakTuyeckoe MpuMeHEHHE TUIOCKUX 3epKall. 3.
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[IpakTHueckoe HCIOJNB30BAaHUE BOTHYTBHIX 3€pkai. 4. M3rotoBieHHE IEpUCKONA U
HaAOJIIOEHUS C TOMOUIBIO0 MOJIETH.

Xapaxmepucmuka 0CHOGHBIX 8UO0G 0eAMeNTbHOCHIU:

VYhpaBisitoT CBOeM TMO3HABATEIbHOW UM y4eOHOW JAESATEIbHOCTHIO IMOCPEICTBOM
[IOCTAaHOBKM LI€JICH, IIJIAHUPOBAHUSA, KOHTPOJA, KOPPEKLUU CBOUX JEUCTBUM U OLIEHKHU
YCIEIIHOCTH YCBOEHUS. BhIIEIAIOT U POPMYIUPYIOT MO3HABATENBHYIO 11€1b. Boiaenstor
KOJIMYECTBEHHBIE XApAaKTEPUCTUKH OOBEKTOB, 3aJaHHble cioBaMu. lIlpuHHMaroT
ITO3HABATEJIBHYIO LIETIb U COXPAHSIOT €€ ITPU BBIIIOJIHEHUU

yueOHbIX aeiicTBuil. Oco3HatoT cBoM JedcTBUA. VIMEIOT HaBBIKM KOHCTPYKTHBHOTO
OOLIEHNUsI B MAJIBIX Tpymax.

Yes0Bek u npupoaa

ABTOMaTHKa B Halen *u3HU. [Ipumepsl HCNOAb30BaHUS aBTOMaTHYECKUX YCTPOMCTB B
Hayke, Ha mnpou3BoicTBE W B ObiTy. CpenctBa cBsi3u. Paguo u TeneBuaeHUE.
AnbTepHaTHUBHBIE HWCTOYHUKHM dHepruu. Bunbl snexrpocranuuii. HeoOxomumocTs
HSKOHOMUU TIPUPOJIHBIX PECYPCOB U UCTIONH30BAHUS, HOBBIX SKOJIOTUYHBIX U O€30MacHBIX
TexHonoruil. Hayka u 6e3omacHoCTb Jofeil.

Lemoncmpayuu: 1. hoTomarepuansl U claijbl 0 TEME.

Jlabopamopnvie pabomul.: 1. I3yueHne neCTBUN CPEACTB CBSI3U, PATUO U
TEJIEBUJCHUS. Xapakmepucmuka OCHOBHbIX 8U008 0esIMENbHOCU.

CaMocTosTeNnbHO (OPMYITUPYIOT TO3HABATENbHYIO 3aJady. YMEIT (WU pa3BUBAIOT)
CIOCOOHOCTH C MOMOIIBIO BOIPOCOB 100bIBaTh HEAOCTAIOLIYI0 HHPOPMALIHIO.

9 kiacc
Kunemaruka
CriocoObl omucaHusi MeXaHW4YecKoro naBrkeHus. Cuctema orcuera. [IpsmonuneiriHoe
nBuxeHue. [IpsMomHeliHOe paBHOMEPHOE JBUKEHHUE MO IUIOCKOCTH. [lepemenienue n
CKOpPOCTb IpPHU PABHOMEPHOM  MPSAMOJUHEMHOM  JIBH)KEHMM TIO  IUIOCKOCTH.
OtHocutenbHOCTh JBHkKEHUS. CnokeHwe JBrkeHH. [IpuHUMO HE3aBUCUMOCTH
nBrkeHui. KpuBonuHelHoe NBUXKEHHE. J[BUKEHUE Tella, OpPOIIEHHOIO IMOA YIIOM K
ropu30oHTy. PaBHOMEpHOE NBMKEHHE N0 OKPYKHOCTH. YIJIOBasg CKOpocTh. llepuon wu
yacTtora BpameHusd. CKOpOCTh W YCKOPEHHE IpU PABHOMEPHOM JBUKEHUU TIO
OKPY>KHOCTH.
Jlabopamopnule pabomul (¢ ucnoiab3oBaHueM odbopynoBanus «Touka pocray):
N3yuyenue nBH>XeHHUs] CBOOOHO MAJAlOIEro Tea.
N3ydenue nBUKEHUSA O OKPYKHOCTH.
Ipumepnvle memvi NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:
Onpenenenne CKOPOCTH PABHOMEPHOTO JABHJKCHHUS MPH MCIOIB30BAHUM TPEHAXKEPA
«OeroBasi JOPOXKKa.
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Uctopuueckass pEKOHCTPYKIUS OMNBITOB lanwies MO ONPEAEICHHUI0 YCKOPEHHS
CBOOOIHOIO MaJEHUs TeN.
[TpuHIMIBI paOOTHI MPUOOPOB ISl U3MEPEHUS CKOPOCTEN U YCKOPEHU.
[IpumeneHue cBOOOTHOTO MaICHUs 1JISI U3MEPEHUS PEaKIUU YeIOBEKa.
Pacuet TpaekTopuu ABMKEHMS ITEpCOHAXEHN paccka3os P.Pacmo.
Xapakmepucmuka OCHOBHBIX 6U008 OesmenbHOCmU: YTEHUE U OO0CYXJEHHE TeKCTa
cTaTell MHTEPHET-CAalTOB, OOCYXKIECHHE [IOKJIAJ0B M IMpE3CHTAlUi, COCTaBICHUE H
penieHue 3aaa4, o0CyxaeHue crnocoooB pemenus (moaroroka k OI'D no ¢usuke).
JAnnamuka
Nuepunanbubie cuctemel orcyeTa. Cuna. 3akonsl HeroToHa. JIBHkKeHne Tena moj
JEUCTBUEM HECKOJbKUX CHII. JIBUKEHHE CUCTEMBI CBA3aHHBIX Tel. JJuHaMuKka
PaBHOMEPHOTO JIBMKEHUSI MaTEPUAJIBHOM TOUKU 10 OKpYKHOCTH. Kitacchl cuil. 3akoH
BCEMUPHOTO TATOTEHHUS. J|Br>keHue miaHeT. ICKyCCTBEHHbIE CITYTHUKM.
Conneunas cucrema. Mcropusi pasButusa npexncraBieHuid o BcenenHnoil. CtpoeHue u
sBoOLIMA BeeneHHo.

Jlabopamopnvie pabomul (¢ ucnojib3oBaHneM odopynoBanusi «Touka pocray):

N3mepeHne Macchl Teda € KCIOJIB30BAHUEM BEKTOPHOTO PAa3JIOKEHUS CHUJIBIL.
N3yueHne KWHEMAaTHMKM W JMHAMUKH pPaBHOYCKOPEHHOTO JBWKEHHS (Ha mpuMepe
MaInHbl ATByJa). M3yueHnue TpeHus CKOIbKESHHUS.
IIpumepnvle membi nPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:
Hctopuueckass pekoHCTpyKuusi oOnbITOB KymoHa W AMOHTOHa IO ONpPENEIICHUIO
BEJIMYMHBI CUJIbI TPEHUS CKOJIbXKEHUsA. [lepBble MCKyCCTBEHHbIE CITyTHUKHM 3emiu. Kak
OTJIMYAIOTCS MEXaHWYECKUE MPOLECChl Ha 3emiie OT MEXaHWYECKUX IPOLIECCOB B
xocmoce? Tena Conneunoi cuctembl. OTKPBITHS HA KOHUHMKE TIEpa.
Xapaxmepucmuka OCHOBHBIX 8U008 OeamenbHOCMU: YTCHHE U OOCYKICHHE TEeKCTa
cTaTeil MHTEPHET-CAalWTOB, OOCYXKICHHE JOKJIAI0B M IPE3CHTAlMi, COCTABICHHUE H
penieHue 3aaa4, o0CyxaeHre croco0oB pemienus (moarotopka k OI'D mo ¢usuke).
NMmnyabe. 3aK0H cOXpaHeHUS] HMITYJIbCA
Nmnynbe. MI3MeHeHne uMnyinbca MaTepranbHo Touku. Crucrtema Tei. 3aKOH COXpaHEeHUs
HMITYJIbCA.
IIpumepnvle memvi NPOEKMHBIX U UCCTIE008AMENLCKUX PADOM.:
PeaktuBnoe nrxenue B npupoae. Paccnenosanue JITII ¢ moMoImibro 3akoHa COXpaHEHUS
HMMITYJIbCA.
Xapakxmepucmuka OCHOBHBIX 6UO08 OesmelbHOCmU: YTEHUE M OOCYXJCHHE TEKCTa
cTaTeii HMHTEPHET-CAlTOB, OOCYXKJICHHE JOKJIAI0B M IPE3CHTAIMi, COCTABICHUEC H
penieHne 3aaa4, 00CyxaeHrne crnocob6oB pemenus (moarotoka k OI'D o gusuke).
Craruka
PaBHoBecue Tena. MOMEHT cuiibl. YCJIOBUS paBHOBecHUs TBepaoro teina. IIpocteie
MEXaHU3MBI.
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Jlabopamopnuvie pabomul (¢ ucnojib3oBanneM odopynoBanus «Touka pocray):
Omnpenenenue HEHTPOB MACC Pa3IUYHbBIX TeJl (TpH CIIOco0a).
IIpumepnvle memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM:
[IpuMeHeHne MPOCTHIX MEXaHU3MOB B CTPOMUTENLCTBE: OT 3€MJIIHKHU J0 Hebockpeoa.
HccnenoBanre KOHCTPYKIIMM BEITOCUTIEA.
Xapakmepucmuka OCHOBHBIX 6UO08 OesmeNbHOCmU. YTEHUE M OOCYXJEHHE TeKCTa
cTaTell MHTEPHET-CAalTOB, OOCYXKIECHHE [IOKJIAI0B M IMpE3CHTAlUi, COCTaBICHUE H
penieHue 3aaa4, o0CyxaeHue crnocoooB pemenus (moaroropka k OI'D no ¢usuke).
Mexanudyeckne KoJe0aHUs U BOJHbI
Mexanunueckue konebanus. [Ipeobpa3zoBaHue YHEPTUU NMPU MEXAHUUIECKUX KOJICOAHUSX.
Maremarnueckuii v Npy>KUHHBIA MassTHUKU. CBOOOIHBIC, 3aTyXalOIIUE U BEIHYK/ICHHBIC
kosnebanus. Pezonanc. Mexannueckue BosiHbI. J[JIMHA U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopnuuvie pabomul (¢ ucnojib3oBaHneM odopynoBanus «Touka pocray):
N3yueHnue konebaHut HUTSHOTO MasiTHUKA.
IIpumepnvle memvli nNPOEKMHBIX U UCCTIE008AMENLCKUX PADOM.:
CrpyHHBIE MYy3bIKaJIbHBIE WHCTPpYMEHTHI. KoyeOareabHble CHCTEMBI B TNPUPOAE U
TEXHUKE.
Xapaxmepucmuka OCHOBHBIX 8U008 OeamelbHOCMU: YTEHHE U OOCYXKIEHHE TEeKCTa
cTareii MHTEPHET-CAMTOB, OOCYXJCHHE OKJIaJ0B M MPE3CHTAllUi, COCTABICHHE U
pelnieHue 3aaa4, o0CyxaeHue crnocoooB pemieHus (moaroroka k OI'D no ¢usuke).
JJIEKTPOMArHUTHbIE KOJIe0aHUSI M BOJIHBI
[lepemennblii  dnekTpuueckuid Tok. KomebarenbHbI KOHTYp. BBIHYXIeHHBIE U
cBoboaHble DM KonebaHusi. DM BOJIHBI U UX CBOUCTBA. [Ipumeprvie membl NPOEKMHBIX
U UCCTe008aMENbCKUX pAOOm.:
[IpuHIUIIBI paguOCBSI3M W TelaeBUAeHUS. BnusHue OM wu3IydeHUW Ha KHUBBIC
OpraHu3Mbl. M3roTOBI€HHWE YCTAHOBKM JJIS JEMOHCTpaldu OmnbIToB 1nmo OMU.
OnekrpomaraiutHoe wuznydeHue CBY-neun. Hcropuueckas pPEKOHCTPYKIMS OIBITOB
Awmmepa.
Xapakxmepucmuka OCHOBHBIX 6UO08 OesmeNbHOCmU: YTEHUE W OOCYXICHHE TEKCTa
cTaTeii MHTEPHET-CAlWTOB, OOCYXKJICHHE JOKJIAI0B M IPE3CHTAIM, COCTABICHHUEC H
pemieHne 3amad, oocyxiaeHue crnocoOoB pemeHus (moarotoBka k OI'D mo ¢usuke).
Onruka
Nctounuku cBera. JlecTBUs cBeTa. 3aKOH MPSMOJHWHEHHOTO pacipOCTPAaHEHUs CBETA.
3akoH oTpaxeHus ceeta. [locTpoeHue n3o0paxxeHui B MIIOCKOM 3epKaje.
3aKOH MpEeIOMJICHUSI CBETA Ha IUIOCKOM I'paHMIE ABYX OJHOPOJIHBIX MPO3PAYHBIX CPE/I.
[Ipenomnenne cBera B mpusMe. [lucnepcusi cBera. SIBieHHE MOTHOTO BHYTPEHHETO
orpaxkeHusd. JInunzel. Tonkue nun3bl. [locTpoenue n3oOpaxxeHui, coO31aBa€MbIX TOHKUMHU
nuH3amu. ['ma3 u 3penue. OnTuyeckue mpuoopkI.
Jlabopamopnuvlie pabomul (¢ ncnojib30BaHneM o0opynoBanus «Touka pocray):
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OKCnepUMEHTAJIbHAS NPOBEPKA 3aKOHA OTpaykeHus cBera. M3mepenue

MOKa3aresisd IPeJOMIICHUS BOJBI.

N3mepenue HokycHOro paccTosiHUS COOUPAIOIIEH JIUH3BI.

IIpumepnvle memvi NPOEKMHBIX U UCCIE008AMENLCKUX PADOM:

Uctopus uccneqoBaHusi CBETOBBIX SIBICHUIA.

Uctopuueckast pekoHCTpyKIus Teneckona ['anumnes.

N3rorosneHue Kajienaockona.

Xapakxmepucmuka OCHOBHBIX 6U008 OesmenbHOCmU: YTEHUE U OOCYXKJEHHE TeKCTa
cTaTell MHTEPHET-CAaWTOB, OOCYXKJICHHE JIOKJIAI0B M TMPE3CHTAlUi, COCTaBICHHUE W
pereHue 3aaa4, oocyxaeHue cnocobon pemieHus (moaroroska k OI'D o ¢pusuke).
Du3nKa aTOMa U ATOMHOI'0 SIAPa

Crpoenue aroma. Ilomionienne u Ucnyckanue cBeta aroMamu. ONTUYECKUE CIEKTPHI.
Omneitet Pe3epdopna. [Inanerapuas monens atoma. CTpoeHHe aTOMHOTO sifipa. 3apsiioBoe
U MaccoBOo€ uucia. SaepHble Cuiabl. OHEpPrusi CBSI3U ATOMHBIX sA€p. 3aKOH
paauoakTUBHOrO pacmaga. Anbdpa- u Oera-pacnanbl. [IpaBuna cmemenus. SnepHbie
peakuuu. Jlenenue u cunrtes saep. SAnepHas snepretuka. Mcrounnku 3Hepruu CosiHia u
3Be3l. Peructpamnms sjgepHbIX M3MydyeHUU. BrusHHE paMOaKTUBHBIX HW3JIYUECHUU Ha
KUBBbIE OpraHu3Mbl. [lo3uMeTpusi. DKomornueckue mpoosieMbl IAEPHON SHEPTETUKH.
IIpumepnvle memvli nNPOEKMHBIX U UCCTIE008AMENLCKUX PADOM:

Hcrtopus nzyyeHus aroma.

Nzmepenue KIIJI comnedynoit 6arapen.

HeBuaumele n3nydeHus: B CIEKTPE HArPETHIX TEN.

Xapaxmepucmuka OCHOBHBIX 8U008 OeamelbHOCMU: YTCHHE U OOCYKICHHE TEeKCTa
cTaTeil HMHTEPHET-CAlWTOB, OOCYXKJICHHE JOKJIAI0B M IPE3CHTAlU, COCTABICHHUE H
penieHne 3aaay, oOcyxaeHue crnocoboB pemenus (moaroropka Kk OI'D mo ¢usmke).
®opmMbl OpraHu3anu 00pPa3oBaTeJbHOIO Npouecca:

- TpynnoBas; -

WHJVBHYaJIbHAS; -

dbpoHTaTBHAS.

Beaymue TexHosorum:

Hcnonb3yroTcst  AM€MEHTBhl  CIENYIONIUX TEXHOJOTHUW: TPOEKTHas, MpOOIEMHOTO
oOyueHusi,  WH(OOPMAITMOHHO-KOMMYHUKAITMOHHAS,  KPUTHYECKOTO  MBIIIICHUS,
mpoOIeMHOTO quajnora, urposasi. OCHOBHbIE MeTOIbI padoThI HA YPOKe:

Benymumu  Meromamu  OoOydeHHs]  SIBJISIFOTCSI:  YAaCTUYHO-NIOMCKOBOWM,  METOJ
MaTeMaTU4eCKOro MO/ICIMPOBAaHUSI, AaKCHOMAaTHYE€CKUM METO/.

DopMbI KOHTPOJIA:

Tak Kak 3TOT KypcC SIBJISETCS JOMOJHHUTENbHBIM, TO OTMETKAa B Oajjlax HE CTaBUTCS.
VYuyanuiics yuyutcsl OUeHMBATh ce0sl U APYTUX CaM, YTO MO3BOJISIET Pa3BUBATh YMEHUS
CaMOaHaJIM3a U CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH, KaK CBOMCTBY JTUYHOCTH
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ydaimierocsi. BBbIsiBIeHHE TPOMEXKYTOYHBIX M KOHEYHBIX pE3ylIbTaTOB Yy4yallUXCs

MPOUCXOJUT Yepe3 MPAKTUUECKYIO ACATEIbHOCTD; 3aU€THBIC PAOOTHI:

* TeMaTU4ecKas NoA0OpKa 3a7ad pas3IMYHOrO YpPOBHS CIOXHOCTHU C MPEACTABICHUEM
pa3HBIX METOJOB pEIICHHs B BHAC TEKCTOBOI0 [OKYMEHTA, TMpe3eHTaIluH,
G manuMannu, BUAeOpoaInKa uiu web - crpanunb (caita)

* BBICTaBKa MPOEKTOB, MPE3CHTAIIH;

* JICMOHCTpAIIUS SKCIIEPUMEHTA, KAaUeCTBEHHOM 3a7]aui ¢ KAaY€CTBEHHBIM (YCTHBIM WUJIU B
BUJIC TIPWJIOKEHHUS, B TOM YHCJIE, NMPE3eHTAalMeil) OMMCaHeM Mpoliecca Ha 3aHSATHH,
dbecTrBaie YKCIEPUMEHTOB; (PU3UUYECKUE OJIUMITHAIBI.

KasiennapHo-reMaTnueckoe mJiIaHMPOBaHUe 7 KJIACC

Ha3Banue Tema ypoka Kos |OcHoBHBIE Buabl Ucnosab3oBa
pasnena HY€EC | nesiTeTbHOCTH HA YPOKE HHue
TBO 00opy10BaH
daco usl IeHTpa
B €CTEeCTBEHHO
HAY4YHOM
Hu
TEXHOJOTHY
eCcKoi
HANIPABJICHH
ocreil «Touka
pocTa»
BBognoe 3amstue. llemm u | 1 [lpuBomute mpumepsl  00bekTOB | KOMITBIOTEPH
3a1a4n Kypca. TexHHKa usydeHus  Qusuku  (pusHUECKHE | e
BBeIeHHE | Ges0macHOCTIL SIBJICHUS, (hms3ugeckoe TeIo, 0GopyIOBaHH
BEIIECTBO, (DU3MYECKOE  TIOJNE).
(E)) Habmromate ® = aHaAIM3WPOBATh ©
Poan Cucrema enuHHUIL, MOHATHE O | 1 (u3nUecKue TBICHHSA Komnbrorepu
IKCHEPUM [IPSMBIX " KOCBEHHBIX (pukcupoBaTh W3MEHEHHSI CBOWCTB | 0€
€HTa B M3MEpEHHAX O6T>€KTOB, CpaBHUBATb nux )5 O60py,HOBaHI/I
JKH3HHU 0000mars).  Ilo3HAaKOMHTBCS — C | o
I€JI0BEKA | Dpy3yyeckuii IKCIIEPHUMEHT. 1 iﬁiﬁiﬁgr:}?;ﬁpf}iﬁnm METOROM O6opynoB
G Buer (usnyeckoro (Bocnipon3BoauTh,  (ukcuposarp | AHHE LA
SKCIIEPUMEHTA. N3MCHCHUA CBOICTB 061,e1<Ta, ACMOHCTP
[IOrpeIHOCTb aHamm3upoBarb. COOpka mpuOOpoB anui
u KOoHCTpykuui. Hcrnonb3oBaHue

n3MepeHust. Bupl
MIOTPELIHOCTEN

nsmepenus. Pacuér
MIOIPELIHOCTU U3MEPEHHUS.

M3MEPHUTENBHBIX npuOOpOoB.
BeimonHenne  nabopaTopHBIX U
IpaKkTH4ecKuX pador. Jluarnocrrka
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JlaboparopHas pabora M ycTpaHeHue HeucrnpasHocteil |  OGOpyIOB
«3mepenue 00beMal npubopoB. BeicTpansanue THIOTES | appe s
TBeporo Tenay. [IpaBuna Ha  OCHOBaHMM  MMCIOWWXCH | 11aG0paTopHBI
o AHHBbIX.
odopmIieHus 1ab0paTOPHOI A X pabot u
paboTHL. YYEHUYIECKUX
OTIBITOB
Mexanuk | PaBHOMEpHOE u Ananmu3 Tabmun  rpadukos, O6opynoB
a (8‘1) HEPaBHOMEPHOE JBUKECHHUSL. CXCM. Tlouct o0O0OBsICHEHMS a”ue st
ga6monaeMHM c061>1T1:1;1M. J1aGOpaTOPHbI
N HU
I'paduueckoe npencrasnenne p6€Il€ﬂe c CBOMCTB | v paGor wu
[proOpOB Ngeprexam u
ABHKCHUA. I()) I[GJ'ISIpM P YYEHUYIECKUX
Pemenne rpadu9ecKux| ) AHanu3
BO3HUKAIOIIHUX CH OTIBITOB (Ha
- 1) 6reMHBIX aKaTh 5
’ . KOOPZMHAT, OTCYCI Ny BRiGHpaT ase
pacder TYTH W CpemHeH ero ¢ oo KOMILICKTOR
CKOPOCTH HEPABHOMECPHOI'O CUCTEMOU IS OFB)
JIBUKCHUS. Hcnonb30BaTh KOODZMHAT.
[TonsaTne WHEPLIUU 3 KOOpIWHAT  JUIA CHCTEMY
WHEPTHOCTH. W3yYCHUS
LenTpobexxHas cuina..
Cuna  ympyrocru, cuia MPSMOJIMHEITHOTO JIBUKCHUS O6opymnos
TpeHHUs rena. COopka mnpubOpoB u aHue ISt
M3MEPUTENbHBIX puOopPoOB.
«UccaenoBanue P pHoop X pabor wu
BrinonHeHre 1aboOpaTopHbIX U -
3aBUCHUMOCTH CHJIBI NPAKTHHECKHX pabor. yq
YHOpYyroctH, JluarHocTuka u  ycTpaHenue | OUPITOB (1a
BO3HUKAIOIIEH B IIPYKUHE, HEHCIIPAaBHOCTEN pruOOpPOB. Oaze
oT CTETICHU BricTpavBaHue  TUIOTE3 Ha | KOMIUIEKTOB
nedopMaluu IpyKUHbD. OCHOBAaHHUU UMCIOIIUXCA | g OI'D)
JlaGoparopas pa6ota nanHblX. KoHcTpynpoBaHue u
MoJlenupoBaHue. BpInoiaHeHue
«Omnpenenenue 2t
3alaHui o

ko3 HUIIHEHTA TPEHUS
Ha TpUOOMETpE».
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JlaboparopHas pabota YCOBEPIIICHCTBOBAHUIO O6opynoB
«HccnenoBanue 3aBUCUMOCTH npubopoB. Pa3zpaboTka HOBBIX aHue JUIs
CUJIBbl TpPEHUS OT  CHIIbI BAPUAHTOB ONKITOB. Pa3paboTka | maGoparopu
HOPMAJIBHOTO JaBICHUS». 151 MpOBEpKa METOIMKH | BIX paboT U
DKCIICPUMEHTANbHOM  PabOTHL. | yyeHHYECKHX
PaGoTra B MaibIx Tpymmax. OIBITOB
AHaTU3UPYIOT, BBIOMPAIOT |
000CHOBBIBAIOT CBOE pEIICHUE,
NIEUCTBHS. [Ipencrasienue
PE3yIbTaToOB NTAPHOU, TPYIIIIOBOM
NEATeIbHOCTA.  Y4YacTHE B
muajgore B COOTBETCTBHUH C
MpaBuIaMu peveBoro
MOBEICHMUS.
I'mapocra | [InotHOCTh. 3anmaua Awnanu3 Tabnuil, rpauKoB, CXEM. O6opymoBaHu
THKA naps ['epona ITonck oObsicHeHNs HAOMIOMAEMBIM | € TS
(1249) Pemrenue 3a1a4 MOBBIIICHHOM cobprTusM. OmpeziesieHne CBOMCTB | ACMOHCTpanuu
CITOKHO CTH Ha pacuer IPUOOPOB 10 YEPTEKAM U MOZEIIAM.
IOTHOCTH AHann3 BO3HUKAIOIINX
BeIeCTRa. poOeMHBIX cuTyaluil. COopka
Pemienue 3a1a4 noBeIIIEHHON MPHOOPOB 1 KOHCTPYKIHI. O6opynoBanu
CIIOKHOCTH Hcnonp3oBanue HU3MEPUTECIIBHBIX e s
JlaBneHue KUAKOCTU U Ta3a. Eggfgf&ij}iﬁ?ﬁg;ecKHX JIeMOHCTpALHi
3axoH pabort. JImarHocTrka 1 yCTpaHEHHE
[Mackans HEHCIIPaBHOCTEH MPHOOPOB.
CooO01maroIuecs coCybl. BhicTpanBaHKe TMIIOTE3 HA
JlabopatopHas pabota OCHOBAHHMHU MMEIOIINXCS JaHHBIX. O6opymnos
«M3roroBieHne MOJIeTTH KoncrpyupoBanue u aHue IS
(bOHTaHa» MOICIIMPOBAHUE. Pa6ora B ManbIx J'Ia60paT0pHBIX
JIaGoparopHas pabora Ipymniax. AHaTH3HPYIOT, BEIONPAIOT [paGoT |
«VBrOTORIICHHIE MOJICITH 1 000CHOBBIBAIOT CBOE pEIIeHHUE, VICHHYECKHX
(dhoHTaHa» ACHCTBH. OmbITOB  (Ha

3akoH Ilackans. JlaBienue B

IIpencraBnenue pe3ynbsTaToOB
MapHOU, IPYNIOBOH AEATEIbHOCTH.

Oase

KUIAKOCTAX U rasax. IToaroroBka cooOIIEHN U HOMITTICKTOB

['unpaBnudeckne MaluHbL. JOKJIaI0B. Y4UacThe B TUAJIOTE B gt OT'3

CooOmiaromuecst cocysl.

BrrTankuBaromias cuia. 3akoH O6opynoB

Apxumena. aHue It
COOTBETCTBUH C MPABHIAMH JIEMOHCTP
PEYEBOro MOBEIEHHS. anuit
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JlaboparopHas pabora O6opynoB
«BblsicHeHHE YCIIOBUSA aHUE IS
TUTaBaHUS TET. naboparopH
BIX paboT U
YYEHHUECKUX
OITBITOB
bnok 3amau Ha  3aKoH O6opynoB
ITackais, 3aKkoH aHue I
Apxumena. ACMOHCTD
Brok  3amad  Ha  3aKOH anui
ITackais, 3aKkoH
Apxumena.
Craruka | biok. Peryar. Amnanu3 taonuil, rpaMKOB, CXEM. Oo6opynoBanu
(104) TTonck 00bsACHEHNS HAOMIONAEMBIM | € IS
PaBHOBEecHe TBEpHbIX TEIN. coOpITHsIM. OTpeieieHne CBOMCTB JIEMOHCTpAIUI
MomeHT cpmH_HpaBpmo MPUOOPOB T10 YEPTEKAM W MOICIISIM.
MOMEHTOBR. Amnanm3 BO3HUKAIOIINX
LenTp TSOKCCTIL HpE)6JI€MHBIX curyanuit. HaGmonats |6 5 DYNOBAHH
I/ICCJ’IG)IOBaHHe paSJ’II/I‘—IHBIX JACUCTBUEC IPOCTBIX MexaHI/I3MvOB. e s
[To3HakoMHUTBCS ¢ HU3UUSCKOI N
MEXaHWHUCCKNX CHCTEM MOJICITBIO «aOCOIIOTHO TBEPIOE AICMORCTpatH
Komb6unupoBanHble 3a/1a4u, Temoy. Pemars 3agaun Ha
HUCIIOJIb3Ys YCIIOBHUS MIPUMEHEHIE YCIOBHI(TPABHIIA)
paBHOBeECHS. paBHOBecHs pblyara. [IpumeHsTh
KoMOHHHUpOBaHHbIC 3a/1a4H, ycia0Bue
HCTIONB3YS YCIOBHS (TIpaBMIIO) paBHOBECHS phIuara
paBHOBECHS! JUIA OOBSICHEHUS NEHCTBUSA
pPa3IMYHBIX UHCTPYMEHTOB,
JlabopatopHas pabota O6opymnos
o HCIIOJIIB3YEMBIX B TEXHUKE U B
«M3roroBnenne paboTaromen GbiTy. CGOpKa IPHGOPOB 1 aHue IS
CHCTEMbI OJIOKOB. KOHCTpYyKIHit. Mcronb3oBanue J1a0OPaTOPHbI
Odopmnenue padoTHI. H3AMEpUTETBHBIX IPHOOPOB. X pabort
PaG BrimmonmHenne 1abopaTopHbIX U 1
abota Hal fpocKToM MPaKTHYECKUX PadoT. YYCHUYCCKUX

«bnoxn».

JlabGopatopHas pabota
«U3rotoBnenue pabdoraromen
CUCTEMBI OJIOKOBY.

JlaGopatopHas pabota
«U3rotoBnenue pabdoraromien
CUCTEMBI OJIOKOBY.

Odopmrnenue pabOTHI.

Juarnoctuka u ycTpaHeHHE
HeHCIpaBHOCTEN PHOOPOB.
BricTpauBaHue runores Ha
OCHOBAaHUH MMEIOINXCS JTaHHBIX.
KonctpyupoBanue

Y MOJIeNIpoBaHue. BrinonHeHune
3aJlaHAi TI0 YCOBEPIIEHCTBOBAHMIO
npubopoB. Pa3paborka HOBBIX
BapHUAHTOB OIBITOB.

Pa3paborka 1 mpoBepKa METOIUKH
IKCTIEPUMEHTAJILHOI padoTHI.
PaGora B mMainbIx rpymnmnax.
AHanM3upyIoT,
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3amuTa nNpoeKToB. 2 BEIOUPAIOT M OOOCHOBBIBAIOT CBOE| O€
peleHue, 1eHCTBUSL. obopynoBaHU
HpCI[CTaBJ'ICHI/Ie PE3YIbLTATOB e
MIapHOU, I'PYyINIIOBOI
nesarenbHocTH. IloaroroBka
COOOINIEHU U TOKIIA/I0B.
OcCyI1ecTBIAIOT CAaMOOLIEHKY,
B3aUMOOILICHKY OCATCIIbHOCTH.
VYuacrtue B AUajiore B COOTBETCTBUU
C IMpaBWJIaMH pEYCBOI'0 MMOBCACHM .
KaneﬂnapHO-TeMaanecxoe INIAHUPOBaAHHUE 8 ki1acc
Ha3Banmue Tema ypoka Koa | OcHoBHBbIE Buabl| Ucnosib30Ban
pasjaena HY€EC | nesiTeILHOCTH HA YPOKe ue
TBO 00opy10BaHU
yaco
sl lIEeHTpa
B
€CTeCTBEHHOH
ay4yHoil
"
TEXHOJIOTHYeC
KoM
HANPaBJIeHHO
creil «Touka
pocTa»
BBonmnoe 3ansarue. llemu wu | 1 CamoctosarensHo dhopmynupytor |  Ob6opymosa
Temmossie | 334a4u  Kypca.  TexHuka I03HABATENILHYIO 3a/1a4y. HUEe A
SIBJICHUS 0€30MaCHOCTH. VYMEIT ¢ MOMOIIBIO BOITPOCOB JAEMOHCTpAI]
OOBIBATH HEIO0CTAIOUTYIO nn
Paznoobpa3zue 1 HH(OPMALHIO. O6opynosa
TCILIOBBIX SBICHHUM. Vcnonb30Banne N3MEPUTEIBHBIX HHC A
TennoBoe pacimupenue npuGopo.  BemonHente JIEMOHCTpAI]
TeN. ui
71a00PATOPHBIX U MPAKTUIECKUX
JlaboparopHas padora 1 paGot. JIMarHOCTHKA 1 O6opynosa
«I3MeHeHus UIMHBI Tena Ipu . HUe s
yCTpaHEHUE HEHCIPaBHOCTEH
HarpeBaHuU U OXJIKICHUN. 1ab0paTOPHBIX
puOOpOB.
paboTr wu
BoicTpauBanue  rumore3  Ha
YUEHUYECKUX
OCHOBaHUHU MUMEIOIIUXCS
K ONIBITOB
naHHbIX. KoHCT OBaHUE
Tennonepenaua Habmronenue | 1 pynp O6opynoBa
U MoJieTTupoBaHue. BrinonHenune
TEIJIONPOBOJAHOCTH BOJBI U . HUE IS
3a1aHU I o
BO3/1yXa. A JIEMOHCTpaIl
YCOBEPILIEHCTBOBAHUIO i

npuOOpOB.
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JlaboparopHas pabora Pa3paboTka HOBBIX BApUAHTOB O6opynosa
«M3mepenue ynenbHOU OTIBITOB. HUE 715
TEIUIOEMKOCTH Pa3JIMYHbIX Pa3paboTka " npoBepka | 1ab0paTOPHBIX
BCIICCTBY. METOJMKHA 3KCIEPUMEHTAIBLHON paboT u
[InaBneHue u oTBepJCBaHUE. pa6oTbl. PaGoTa B Masbix YYEHUYECKUX
JlabopatopHas pabora rpyImax. AHaIHZHPYIOT, OTIBITOB (Ha
«OtnuBKa BBIOMpAIOT U base
napamHOBOTO COJIATHKAY 000CHOBBIBAIOT CBOE KOMILJICKTOB
pelieHue, neiicteus., | A1 OO
JlaboparopHas pabora Ipencrasaenne O6opymosa
«Habmronenue 3a pe3ybTaToB MapHOiA, HHUE IS
IIJIaBJICHUEM rpynIoBOi
NEeITeNbHOCTH. Yuactue
B JIHAJIOTE B
COOTBETCTBUU c
MIPaBUJIAMH PEUEBOTO
JIBIa» MTOBEICHMS. 1ab0paTOPHBIX
pabort u
YYEHUYE CKUX
OTIBITOB
Pemienue OJIMMITAATHBIX Ob6opynoBanue
3aJa4 U
Ha YpAaBHEHHE TEIUIOBOTO ACMOHCTpALNH
OanmaHca
Pemienue OJIMMITAATHBIX Ob6opynoBanue
3azau TUIs
Ha pacyér TETUIOBBIX JIGMOHCTPALIMH
MIPOLIECCOB
JlabGopatopust
KpucTaiorpapuu.
Hcnapenue u koHaeHCAIMS. ObopynoBanue
TUIs
JIEMOHCTpalui
CocraB atmocdepsl, ObopynoBanue
HaOIoIeHre TIepexo/ia TUIs
HEHACBIIEHHBIX MTapOB B JEMOHCTpauit
HACBIII[EHHBIE.
BnaxHocth  BO3yxa  Ha ObopynoBanue
pa3HbIX KOHTHHEHTax TUIS
JEMOHCTpaIuit
Onexrpuy | Mukpomup. Mogenn aroma, YIIpaBIsAlOT  CBOEH O6opynoBa
CCKHUEC CyHI€CTBOBAaBIIHUEC OO0 Ha4dala MO3HaBaTeIbHON u HUC JJIA
gpimepns | XIX JIEMOHCTpAL
ui
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Hcropus OTKpBITUSA u
JNEUCTBUSA

TaJIbBAHUYCCKOT'O 3JICMCHTA

y4eOHOI 1esITeNbHOCTHIO
[10CPEACTBOM
MMOCTAHOBKU  IIEJICH,

Ucropus co3aaHus

ANMEKTPOPOPHON MAIITHHBI

MJIAHUPOBAHUS, KOHTPOJI,

KOPPEKLUHUH CBOUX JICUCTBUI U

HOCHKHU YCIICIIHOCTHU YCBOCHUA.

OnbITHI Boubra.
CpaBHUBAIOT croco0 "
ONeKTPUHECKHH TOK pe3ynbTaT CBOMX JEHCTBHI C
B .
ANEKTPOIUTAX 0GpazIioM _ HCTOM
Permenwne OJIMMITUA/THBIX COMPOBOSKIEHHSL.
3anad Ha OOHAPYKUBAIOT OTKJIOHEHHS.
3aKOHBI TTOCTOSTHHOTO TOKa OGTyMBIBAIOT TPHUHHBT
Habmonenue sapucumoct oTKIOHeHHH. OCyIIECTBIIIOT
COTIPOTHBIICHHS TIPOBOTHHKA
CaMOKOHTPOJTb u
T T TYpBHI.
OT TCMIICpaTyphI B3aWMOKOHTPOJIb. Mcrons30BaHue
M3MEPHUTEITbHBIX
JlabopatopHas pabota p
npuOopoB.  BrimonHeHME
«OmnpeneneHne CTOMMOCTH
. MabOpPaTOPHBIX U TPAKTUIECKUX
M3PACX0JIOBAHHOM
paboTt. lnarHocTrka u
ANIEKTPOIHEPTHH 5
T
10 MOIITHOCTH MOTpEGHTENS U yCTpaHEHUE HEHCIIPABHOCTEH
0 CUETUHKY» nproopos.
BricTpanBanue TUTIOTE3
Ha OCHOBAaHUU UMEIOLTNXCS

nanHbIX. KoHCTpynpoBanue u

Komrmbrorepno
e
obopynoBaHue

Kommbrorepno
e
00opynoBaHue

Oo6opynoBanue
UL
JIEMOHCTpaLui

O6opynoBanue
UL
JIEMOHCTpaLui

Ob6opynoBa

HUE JIIS
1ab0paTOPHBIX
pabort u
YUCHHUYECKUX
OTIBITOB (Ha
6aze

MOJICITMPOBAHUE.
YhpaBisioT — cBOeit KOMILIIEKTOB
MO3HaBaTEIILHOU Hu mst OI'D
Pemienue OJIMMITUATHBIX y4eOHOM AEATENHEHOCTHIO ObopymnoBa
3a4a4 [IOCPEACTBOM II0CTaHOBKU HHC IS
Ha TeIJIOBOE JICHCTBHE TOKA LieNIeid, IIaHMPOBAHMS, AEMOHCTpall
KOHTPOJIS, KOPPEKIIUH CBOMX n
DNEKTPOMarHUTHBIC SIBJICHUS. NeHCTBHIT M OLEHKH YCTIEMHOCTH ObopynoBanue
DIEKTPOU3MEPUTEIIHHBIE IS
YCBOEGHUSL. .
MPUOOPHI. JIEMOHCTpaluii
CpaBHUBAIOT croco0 Hu
MarnuTHasg aHOMAaJus. . o ObopynoBanue
pe3yabrar CBOMX JEHCTBUM C
MaruutHasle Oypu IS
00pasomM - JINCTOM .
COTIPOBOKICHHS JICMOHCTPATiH
Pa3znoBugnoctu p Ae )
SNEKTPOBHrATE e, OOHapyUBAIOT OTKJIOHEHHUS.
OOIyMBIBAIOT MPUYHHBI
OTKJIOHEHUH. OCyIlEeCTBISIOT
CaMOKOHTPOJIb u
B3aUMOKOHTPOJIb.
CseToBrle | MICTOUHMKH CBETA: TEIJIOBLIC, ObopynoBa
SIBJICHUSI | JIOMUHECILIEHTHLIE
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DKCHepuMeHT HaOIIOICHHUE. 1 YIIpaBisoT CBOEH HUE  JUIA
MHOTrOKpaTHOEe H300paKCHHE MO3HABATENILHOM ¥ yueOHOH ACMOHCTpAI
HPEAMETa B HECKOJIBKUX NEATEIbHOCTHIO IIOCPEACTBOM nu
TTIOCKHX [10CTaHOBKHU LENIEH,
3CpKajax. [UIAHUPOBAHMSI, KOHTPOJIS,
NsrotoBuTh mepuckon u c ero| 1 KOPPEKLMH CBOMX ICHCTBHH M O6opynoBanue
TIOMOILBIO ITPOBECTH OLICHKH YCIEMHOCTH ycBoeHus. | AW
HaAOJIIONEHUS Boitensior H hOPMYIHPYIOT JIEMOHCTpaIUi
[TpakTrueckoe 1 HO3HABATENHHYIO L. ObopynoBanue
HCIOJIB30BAHIE BOTHYTBIX Brergensror KosmuecTBeHHble | A .
3epKai JIEMOHCTpaIui
XapaKTEPUCTUKHU 00BEKTOB, v
HUTEJILHBIE U 5071 1 B
3puren © MILTIO3MH, 3aJlaHHBIC CJIOBAMMU. OpyAoBa
MOPOXKIaeMbIC HUE IS
[IpyHEMAOT  IO3HABATEIBHYIO
MPETOMJICHUEM CBETA. JIEMOHCTpaIl
[eJb W COXPAHSIOT €€ TMpHu _
Mupaxu. 15051
— BBLITIOJTHCHUH yueOHBIX
Pa3Butne BOJIOKOHHOH| 1 o .
metictBuii.  OCO3HAIOT  CBOH
OITHKH N
mercTBuUA. VIMEIOT HaBBIKH
Ucnonr3oBann KoHOB | 1
CTOIB30BAHMC 3aKOHO KOHCTPYKTHBHOTO OOIICHHS
CBETa B TEXHHUKE
B MaJIbIX TPyTIax.
Hayka B | ABTOMaruka B Haleu >ku3Hu. | 1 Camocrosrensio  (opmymupytor | KommbrorepHo
WA Pa3BUBAIOT) CIIOCOOHOCTH C
AJNbTepHATUBHBIE HCTOYHUKH| 1 ( p ) 5 o0opymoBaHue
IIOMOIIIBIO BOIIPOCOB OOBIBATH
sHepruu. Bussl m p a
. HEIOCTAOITY0 HH(POPMAITHIO.
AIEKTPOCTaHIIAMN
Hayxa ceromns. Hayka wu| 1
0e30I1aCHOCTD JIFONIEH.
KasenapapHo-teMaTnueckoe mjiiaHumpoBaHue 9 Kiacc
Ha3zBanue Tema ypoka Koa | OcHoBHEIE Buabl | Ucnmosib30BaHu
pazaeia HY€C | nesiTeITLHOCTH HA YPOKe e
TBO 060py10BaAHHS
gaco
HEeHTpa
B
eCTeCTBEHHOHA
YUYHOI "
TEXHOJIOTHYECK
ol
HATIPaBJIEHHOC
Teil «Touxa
pocTay
BBomnoe 3amsrme. Ilemn wm | 1 CamocrosarensHo Gopmynupyrot | KommbrorepHoe
Beenenne | samaum  kypca.  Texmuka II0O3HABATEIILHYIO 3a/aday. obopynoBaHue
(1g) 0€30MacHOCTH.
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Kunemart | CriocoObl onucanus YMEIOT ¢ NOMOIIBIO0 BOIIPOCOB O6opynoBanue
HKa (7 q) MCEXaHNUYCCKOT'O ABUKXCHUS ;[06},1]33:1‘1, HEIO0CTAIOIIYIO JJISL
MH(OPMALIHIO. JIEMOHCTpaLun
[IpsimMonuHeiiHoe Ucnons3oBanue usMeputensusix | O60pynoBanue
PaBHOMEPHOE JIABHKCHUE npubopoB.  BeimonHeHue AT
0  IJIOCKOCTH? 11aGOPATOPHBIX 1 IpaKTHaecKux | ACMOHCTpalui
Cmotpst pabort. uarnoctuka u
13 KaKo! TOYKH HaOJIoaTh yCcTpaHeHue
OTHOCHUTEIBHOCTh JBHMIKCHUS. HeHCHpaBHOCTeﬁ HpI/I60pOB. O60pyIIOBaHI/IC
CroxeHHe ABIKCHHA. BeicTpanBanue  runore3  Ha | A4
OCHOBaHHHU umerommxcst | ACMOHCTpAIi
Jlabopamopnuvle pabomvi: nanHbIx. KoHCTpynpoBanue ObopynoBan
«HM3syuenue ABHKCHUA ¥ MozieIupoBanue. Bemonnenne | M€ AIA
CBOOOHO 3ajaHumit o 1ab0paTOPHBIX
MaJaroIIero Tenay, YCOBEPILEHCTBOBAHUIO paboT u
«3yuyenue IpHGOPOB. YYEHUYECKUX
ABVDKCHHS Tena no Pa3paboTka HOBBIX BAPHAHTOB OTIBITOB
OKPYXHOCTHU» OIIBITOB.
Kak wu kyma moserena Paspabotka u nposepka | Obopynosanue
BHIITHEBAS METOJMKHA OJKCIepuMeHTanbHOi | AT
KOCTOYKa? Pacuer pabotsl. PaGota B manbix | AGMOHCTpaIui
TPacKTOPUHU rpymnmax. AnHanmsupyror,
JBUKEHUSI TET U TEepCOHa)KeH BBIOMpAIOT U  0OOCHOBBIBAIOT
pacckazos P.Pacmo o CBOE  pemieHue,  JICHCTBUA.
MionxayseHe [IpencraBnenue
Hcropudeckast pe3ynbTaToB NapHOi, rpymmosoii | O0opyroBaHue
PEKOHCTPYKIIUA JEATENbHOCTH. VYyacTtue B | A4
OIILITOB Tannnes JUAJI0re B COOTBETCTBUMU C JEMOHCTpALIi
IO OIPEIEIICHUIO IpaBUJIaMU PEYEBOTO TIOBEICHUSI.
YCKOPEHHUS g.
OrnpeneneHue CKOPOCTH O6opynoBanue
PaBHOMEPHOTO JIBUKECHUS JUTSt
IIPpU UCIOJIL30BAaHUU JEMOHCTpALM]
TpeHaxkepa «Oerosas
TOPOKKa».
Juuamuk | Cuna BoiM, cuiia yOKIeHUS O6opynoBan
a (8u) 58051 ue JUIS
cuna - ¢buznyeckas YIpaBislOT — CBOEH JEMOHCTpAaLU
BEJIMYUHA? MMO3HABATEIbHON u i

Jlabopamopnas paboma:
«M3mepenune Macchl Tenay
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JBuxkeHme Tena o/ YIeOHOM JIEATEILHOCTHIO O6opynoBan
JNENCTBUEM [10CPEACTBOM ue s
HECKOJIbKHUX CHIIT [IOCTAHOBKHM  LIEJIEH, 1a00paTOPHBIX
[JIJaHUPOBAHMS, KOHTpons, | pador n
KOPPEKIIUK CBOUX JICUCTBUIA 1 YICHUICCKAX
OIICHKH YCTIEITHOCTH YCBOCHHSL. OTIBITOB
JBrkeHHE CUCTEMBI CpaBHUBaIOT c1I0COG - O6opynoBan
CBASAHHBIX TCII pe3yabpTraTr CBOMX JCHCTBUH C He Al
JIEMOHCTPAIH
00pa3IoM — JINCTOM .
i
onpoBoxaeHN. OOHapyKUBAIOT
JlabopamopHuvle pabomoi: ObopynoBan
oTkJIOHEHUs. OOAYyMBIBAIOT
«M3yuenne TpEHUs . ue Juist
MPHYUHBI OTKJIOHEHHH.
CKOJIBXKCHU J'Ia60paTOpHI)IX
OcCyIecTBISIOT
pabot u
CaMOKOHTPOJIb u
YYEHUYIECKUX
B3aHMOKOHTPOJTb.
OTIBITOB
Mcnonb30BaHne U3MEPUTEIBHBIX
JuHamuka pPaBHOMEPHOTO ObopynoBanue
npuOopoB. Beinonuenue
JIBUKCHHSI TI0 OKPYKHOCTH JUIs
1a00pATOPHBIX U MPAKTHIECKUX .
JIEMOHCT AT
paboTt. luarHocTrka u
Uctopus pa3BUTHUSA . ObopynoBanue
. yCTpaHEHUE HEUCIPaBHOCTEH
IpeacTaBJICHUU 6 At
npuOOpPOB. o
0 Bcenennoii. pubop AEMOHCTpaluu
BricTpanBanue TUTIOTE3
ConneuHas cucrema.
Ha OCHOBAaHUU UMEIOLTNXCS
OTKpBITHST HAa KOHYHMKE Iepa. O6opynoBan
TTepBBIe HCKYCCTBEHHBIE nanHbIX. KoHCTpynpoBanue u we
MOJICITUPOBAHHUE.
CIyTHUKH ACTHp JIEMOHCTpaU
3eMuId. 51
Kak BbI sixTy Ha30BeTe... CamocrosrensHo Gopmynupyrot | KomnbiorepHoe
PeakTuBHOE ABM)KEHUE B MO3HABATENBHYIO 3a/1auy. YMEIOT | 000pynoBaHHe
HpHpPOJIE. (M pa3BUBAIOT) CIIOCOOHOCTD C
PaccienqoBanue ATIT ¢ TIOMOLILIO BOIIPOCOB JI0OBIBATH KomnerorepHoe
" IIOMOIIBIO HEJIOCTAIOLYI0 HH(POPMALIHIO. 06OpyIOBaHKE
MITYJIBC
3a1c0y 3aKOHA COXpAHEHHS PaGora B ManbIx rpymnmax Hajz
H MIyThCa QITOPUTMOM PEIIeHUs 3324 110
coxpaneH yKa3aHHOH TeMe (Ha mpumepe
usi
BUJICOMATEePUAIOB U3
HMIYJIbC
UHTEPHETA).
a (3u)
Craruka | Jlabopamopnas paboma: YrpaBmusitor cBOEi O6opynoBan
(29) «OmnpeneneHne MEHTPOB Macc MO3HABATENFHON ©  y4eOHOi ue s
pasIMYHbIX Tel (TpH NEATENIBHOCTHIO 10 CPEACTBOM 1abopaTOPHBIX
criocoba)» OCTaHOBKU 1eneit,| padoT u
[JIaHUPOBAHMS, KOHTPOJIS, YUCHHYCCKUX
OTIBITOB
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IIpumeHeHue IIPOCTBIX KOppEeKLIMM CBOMX JeWcTBUM M | KommbrorepHoe
MEXaHU3MOB B OIICHKU YCIICIITHOCTH YCBOGHUsS. | oOOpymoBaHUE
CTPOUTEIILCTBE: OT 3EMJISTHKU Beigenstor ¥ popMyaupyroT
hi (o) MMO3HABATEIbHYIO 1eb.
Bp11e1s10T KOJTMYECTBEHHBIE
Hebockpeda XapaKTePUCTUKU 00BEKTOB,
3a/IaHHBIC CJIOBAMHU.
[IpyHEMAOT IO3HABATEIBHYIO
[eJh W COXPAHSIOT €€ TMpHu
BBITIOJTHCHUH Y4eOHBIX
metictBuii.  OCO3HAIOT  CBOU
meicTBusa.  MIMewoT  HaBBIKH
KOHCTPYKTUBHOTO OOIIEHHUS B
MaJIbIX Tpymmax.
Bugel  MasgTHUKOB HW  UX CamMoCTOATENIBHO O6opynoBan
KoJieOaHmi bopMyTUpyIOT ue It
UTto nepeHoCHUT BOTHA? MMO3HABATEIbHYIO 3a71a9y. JIEMOHCTpaln
KonebarenpHbIE CHCTEMBI B YMeIOT (1T pa3BUBAIOT) i
IIPUPOIE U TEXHUKE CIIOCOOHOCTH C IIOMOIIIBIO
Mexauuu BOIIPOCOB  JJ0OBIBATH
eCKHe HEJI0CTAIONY0 HH()OPMALIUIO.
KoJIeGaAHN Pabora B ManbIx rpynmnax Haj
i " QITOPUTMOM pELIEHUS 3a/]1a4 110
BOJIHBI yYKa3aHHOU TeMme (Ha mpumepe
Gu) BUJICOMAaTepUaIoB U3 HHTEPHETA)
JIEKTPO | DKCIIEpUMEHTAJIbHAS Pa3paboTka HOBBIX BAPUAHTOB Komneroreproe
MarHuTH | [IpoOBEpKa CBOMCTB onbITOB. Pa3paboTka u mpoBepka o0opymoBaHue
bI¢ OM BoOJnH. METOJIMKH SKCIIEPUMEHTATBHOM
KOIEOAHM | 110 nenopanne paGoTsl. PaGoTa B MasbIx Kowmmnsroreproe
BO’:]EH JIEKTPOMATrHUTHOTO rpynmnax. AHaTH3HPYIOT, obopynoBaHue
(24) usnydenus CBY-neun BBIOMPAIOT U f)6OCHOBLIBaIOT CBOE
pelieHue, 1eUCTBUS.
[Ipencrasnenue
PE3yAbTaTOB MAapHOU, IPYIIIOBOM
NEATEIbHOCTU. Y4acTUe B
TUanore B COOTBETCTBUU C
MpaBUIaMU PEUYEBOT0 TIOBEACHHUS.
Onrtuka | U3rotoBienue Moaenu 'YpaBisitoT cBOE KomnrerorepHoe
(44) KaJieljocKoma. MO3HABATENHHOM U ydeOHOMH obopynoBaHue
DKcrnepUuMeHTalbHas ACATCIIbHOCTBIO IIOCPCICTBOM O6opynoBan
MpOBEpKaA 3aKOHA [T0CTAHOBKU LIEJIEH, ue i
OTpa)XCHMs CBETA. TJIAHUPOBAaHU A, KOHTPOJIA, JEeMOHCTpalu
KOPPEKILIMH CBOMX ACHCTBUU U i
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Jlabopamopnas paboma: OIICHKU YCTIEITHOCTH YCBOCHHMSL. Ob6opynoBan
«M3mepenune mokazarens CpaBHHBAIOT C1IOCO0 M pe3ynbTar | ue ajs
MPETOMIIEHUS BOJIBI» CBOMX JICUCTBHIA C 00pa3I[OM — n1abopaTOPHBIX
ITFICTOM COITPOBOXK/ICHUSI. pabot "
OOHapYKMBAIOT OTKJIOHEHHUS. YUCHHYECKHX
OO01yMBIBAIOT TPUYUHBI OTIBITOB
Kax oTiiruarorcs mokasarenu OTKIOHEHNH. OCyIeCTBAIOT O6opynoBan
HPETOMIIEHUS IIBETHOT'O CAMOKOHTPOJIb 1 e Uit
- B3alMOKOHTpOIIb. Pabora B J€MOHCTpaLH
MaJsblX rpynnax. Pemenue i
AKCTIEPIMEHTATBHBIX 337134,
00CyX/I€HHE PE3YIbTATOB,
MOCTpOEHUE rpapuueckoit
3aBHCHMOCTH TIOKa3aTelst
MPEJIOMIIEHHUS CBETA OT €TO
YaCTOTHI.
®dusuka | [lomonienue u ucnyckanue Pa3paboTka HOBBIX BAPUAHTOB KomnbrorepHoe
atoMa M | cgera onbITOB. Pa3paboTka u mpoBepka | 06opymoBaHue
ATOMHOTO | aromamu.  OnTHyeckue METOIMKH KCIICPUMEHTATBHO N
aapa (44) | cpexrpsr. a60oThI. PaboTa B MajIbIx Komrbioreproe
o0opymoBaHue

Namepenne KIIJ[ conmneunoit
Oarapeun

rpynmnax. AHAIM3UPYIOT,
BBHIOMPAIOT 1 000 CHOBBIBAIOT CBOE

Biusane paanOaKTUBHBIX

peuIeHue, AeCTBUS.
[Ipencrasnenue
€3yJIbTaTOB MapHOM, IPYIIOBOI

M3Ty4YEeHUN Ha JKUBBIE
OpraHu3Mbl
Crioco6b1 3aIUTHI oT

PaIUOaKTUBHBIX HSHy‘ICHI/Ifl

NEesITeNIbHOCTU. Y4YacTHe B
Tasiore B COOTBETCTBUU C
[paBUJIaMU PEYEBOTO TIOBEICHUSI.
Perienne sKkCrieprMeHTaIbHBIX
3aga4. BeinonHenue
MPAKTUYECKON pabOThI B MaJIbIX
rpymmax, 00CyX/IeHUue

PC3YIIbTATOB.
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