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TepMuHbI
TepMuH 3HayeHune
MpunoxeHwne «BuptyanbHaa nabopatopusa «HAYKA», pasgen «M3yyeHue
3aKOHOB poTO3IhGeKTa»
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«MpuHUMNManeHas yctaHoBku CToneTtosa
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nccnegoBaHune
YcTaHoBKa YcTaHoBKa ANs MpoBeAEHUs 3KCMEPUMEHTOB MO BbIABEHUIO
CronetoBa 3aKOHOMEPHOCTU ABNeHna poToadpdekTa
CokpalieHus
CokpalieHune 3HauyeHune
JIKM JleBas kHoOMKa MbILWN
KM [MpaBas KHOMKa MbiLLIN
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I 1 O6wMe cBeaeHus

«BupTtyanbHasa nabopatopua «HAYKA», pasgen «3ydyeHne 3akoHOB hoToadbdekTar»
(nanee - TllpunoxeHue) npegHasHadyeHa NS npoBefeHUss NnabopaTopHbIX paboT no
nccrnegoBaHulo 3akoHoB (hoToadhdpekTa npm nomoLwm yctaHosku CToneTosa.

Bce pencrteusa, npoBoAnMbIE MbILWbBKD, MOXHO MOBTOPSATb MarnbLeM Ha CEHCOPHOM

9KpaHe. 3axaTtne nobonm KHOMNKN MbILLN paBHOCUITIBHO yAep>XaHUIO nalnbla Ha 3KpaHe.
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I 2 PyKkoBOACTBO MoJib30BaTeNs

2.1 lMoBopoT KaMepbl

War 1. 3axaTb npaByto KHOrMKy Mmbiwn (ganee - NKM) Ha cueHe (PucyHok 1) u
nepemeLLaTtb Kypcop B BbibpaHHOM HanpasneHuu. CueHa byaeT noBopadmnBaTtbcs He bonee,

Yem Ha 10 rpagycos.

Bupryan Hayxa
@ WU3yueHue 3akoHoB (oToaddekra

PucyHok 1 — CueHa

2.2 OTKpbITHME U 3aKpbiTHME BbiNajalowero MeHro

War 1. Ha cueHe (PUCyHOK 1) HaxkaTb KHOMKY E OTtobpa3sunTcs BbinagatoLee MeHI0

(PucyHok 2).
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Coxpanutb

CoxpaHuTb KOnuio

HoBas cueHa

Mowu cueHbl

PucyHok 2 — Boinapatowee MeHio

LWar 2. HaxaTb KHOMKY ' 1 BbiNagalollee MeHIo 3aKpoeTcsl.

2.3 Co3paaHue cueHbl

LWar 1. HaxaTb KHONKy B BblNagarowem meHo (PucyHok 2). Ecnn

Ha CueHe eCTb YCTaHOBJIEHHbIE 3J1IEMEHTbI, TO OTO6pa3VITCFI anarnioroboe OKHO COXpaHeHUuA

cueHbl (PucyHok 3).

HoBas cueHa

3ce MaMeHeHWA ByayT cBPOWEHBI, XOTWTE MK Bbl COXPaHWTE CLUEHYT

L Het ] B

J

PucyHok 3 — [lnanoroBoe OKHO COXpaHEeHUA CLieHbl
LWar 2. B gnanoroBom okHe coxpaHeHusi cueHbl (PucyHok 3) HaxaTb «[da» unm «Het».
Mpu HaxaTum «HeT» oToBpasnTcs HoBag cueHa. [pu HaxaTum «[da» nepenTu K wary 2 n.
2.4.

2.4 CoxpaHeHH1e cueHbl

War 1. B Bbinagawowem MeHo (PucyHOK 2) HaxaTb KHOMKY .

OT0bpasnTcsa OKHO coxpaHeHus cueHbl (PucyHok 4).
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CoxpaHeH ne CueHbl

Cospatenn: |

bl anpatme 1 i1oilk
ra3BaHne CLUeHbI!

OnwcarHne cyers!

0/1000

OTMEeHUTL

PucyHok 4 — OKHO coxpaHeHusi CLueHbl
LWar 2. B cooTBeTCTBYIOLNX NONAX BBECTU Ha3BaHME CLEeHbl (He Bonee 36 3HaKOB) n

onucaHue cueHbl (He 6onee 1000 3HakoB). [Ing BBEAEHMSI CUMBOJSIOB HA CEHCOPHOM 3KpaHe

Heo6Xx0aMMO HaXaTb Ha KHOMKY Fiwwdll, nocne Yyero otobpasnTcsa BUpTyanbHas KnaBvaTypa.

CoxpaHuTtb
War 3. HaxaTb KHONKy .

2.5 CoxpaHeHMe KON CueHbl

q\) CD:{PEIHHTE KOMWH

+

War 1. B Bbinagaiowem MeHio (PUCyHOK 2) HaxaTb KHOMKY

OT10bpasnTca OKHO coxpaHeHus Konuu cueHbl (PucyHok 5).
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CoxpaHel-me KOMNMuu CueHbl

Coszpnarens: [Amurpuia bapbiwes

HaszBaHue cueHsbl

Oncanme cyersl

0/1000

PucyHok 5 — OKHO coxpaHeHUsi KoUK CueHbl
LWar 2. B cooTBeTCTBYIOLNX NONAX BBECTU Ha3BaHME CLEeHbl (He 6onee 36 3HaKOB) M
onucaHue cueHbl (He 6onee 1000 3HakoB). 1N BBEAEHUS CUMBOSIOB HA CEHCOPHOM 3KpaHe

Heo6Xx0aNMO HaxaTb Ha KHOMKY Fiwdll, nocne Yyero otobpasnTcs BUpTyanbHas KnaBvaTypa.

CoxpaHuTb
War 3. HaxaTb KHONKy .

2.6 3arpysKa cueHbl U3 COXpPaHeHHbIX CLUEeH

= Mou cueHsl

War 1. B Bbinagatowem MeHoo (PUCYHOK 2) HaxaTb KHOMKY

OTobpasunTtca akpaH Bblbopa cueHbl (PucyHok 6).
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Coagan —

09:44 09:44 Cozgartens!

N 09:43  NENNENY 09:43 1(2)

Mepeas xonus

09:44  Mamenen:

. Yaanutb Mogenwtecs OTKpBITh

PucyHok 6 — 9kpaH Bbibopa cueHbl

War 2. Ha akpaHe Bbibopa cueHbl (PucyHOK 6) BbiOpaTb HEOOBXOOUMYIO CLIEHY W

OTKpbITL
HaXXaTb KHOMKY . OTKpoeTCﬂ Bbl6paHHaﬂ CLeHa.

Takxe Ha aKkpaHe Bblbopa cLeHbl (PUCYHOK 6) NpeacTaBneHa BO3MOXHOCTb yaaneHus

CUEeHbl HaXaTmnem KHOMKU _ N KOMMpoBaHUA CCbIJIKM Ha CLUEHY HaXaTnem

2.7 PasBepTbiBaHMe [pMI0KEHMUA Ha NOJIHbIM 3KpaH

L
(']
War 1. B BbinagawowemM MeH (PucyHOK 2) HaxaTb KHOMKY . MpunoxeHwne

nepengeT B MOSTHOIKPAHHbLIN peXnm paboTbl.

2.8 MpocMOTp BMAEOMHCTPYKLMU MO MUCNOJIb30BaHMIO NpuioKeHUa

War 1. B Bbinagawowem meHo (PUCYHOK 2) HaxaTb KHOMKY E OTtobpasutcs

BbinagakoLiee MeHio
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Lar 2. BbibpaTb HEO6X0ANMYIO Ansi NPOCMOTPa MHCTPYKLUMIO U HaXaTb Ha Hee.

2.9 MNpoCMOTp MHTEPAKTMBHbIX NOACKA30K

War 1. B suinagatowem meHio (PUCYHOK 2) HaxaTb KHOMKY n.BKmquTc;l PEXUM

OTOBOpPaXXeHMA NHTEPAKTUBHbLIX NOACKa30K (PUCYHOK 7).

@ Bupryan layxa
Wsyuenue 3akoHoB (oToadekra

PucyHok 7 — PeXXum oTobpaxxeHns MHTEPaKTUBHbIX NOACKA30K

War 2. HaxaTb psagoM ¢ BbiIbpaHHbIM Ha CLLEHE NPeaMeTOM KHOMKY ﬂ Otobpasutcsa

OKHO C onucaHmem BblbpaHHoro npegmeTa (PucyHok 8).
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CranpapTHbli cBeTODUALTP

370 crangaprHbiil ceerodunsTp.
Nuanaszox ceerodunbTpa yKasaH Ha Kaproyke.
Mepemecture CBETOPUNLTP B YCTaHOBKY

CTonetosa ans M3MEHEHUs AWANasoHa OAWH BONH,
nonagarouimMx Ha Karom.

PucyHok 8 — OKHO ¢ onucaHuem

War 3. Ha cueHe (PucyHok 7) HaxaTb KHOMKY n.PemMM oTobpaxeHus

MHTEPAaKTUBHbLIX NOAOCKAa30K BbIKITIOYNTCA.

2.10 Nepexop K pexxmumy «lpuHLUMNIMaNbHAA cxema»

lWar 1. HaxaTb Ha ycTaHoBky CTtoneTtoBa. Kamepa npuGnuautcs K ycTaHOBKe, B

KoTopoun ByaeT BuaeH npouecc potoaddekta (PucyHok 9).

CxemaTuusas Moaenb (boroad)d)eura

Tok Hanpsxenue
(MKA) (B)

(i) + O — \g
Ocne'rwrenb Hanpmxeuue I'lonapuoc'rb q

PucyHok 9 — Pexum «lpuHunnuanbHaa cxema»
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2.11 YcTtaHoBKa oToKkaToaa

LWar 1. 3axaTb neBylo KHOMNKY Mbiwn (aanee - JIKM) Ha Heobxogumom coTokaToae

(PvcyHok 1) n nepeMecTuTb ero Ha neByto YacTb yctaHoBku CTtonetoBa (PucyHok 10).

PucyHok 10 — YctaHoBKa CTonetoBa

War 2. Otnyctute JIKM 1 dhoTokaTon npukpenuTca K yctaHoBke CToneToBa.

2.12 YcTaHoBKa cBetodmabTpa
LWar 1. 3axaTb neByto KHOMKY MbIwK (ganee - JIKM) Ha Heobxoanmom ceeTodunbTpe

(PucyHok 1) n nepemMecTuTb €ro Ha crneumanbHbli kpenex yctaHoBkn CtoneTtoBa (PucyHok
11).

[N\ -

PucyHok 11 — CneumanbHbIW Kpenex
War 2. Otnyctuts JIKM 1 cBeTOuUnbTp NPUKPENUTCA K crneumanbHOMY Kpenexy

ycTtaHoBke CToneTtosa.

2.13 YpaneHue ¢poToKkaToga unu ceetodpuabTpa

War 1. 3axatb JIKM cdoTokaToq nnm cBetounbTp, NEPEHECTN €ro B CneumanbHbIN

cnot yganenus (PucyHok 12) n otnyctutb JIKM. OnemeHT yaanuTcs Co CUEHbI.
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PucyHok 12 — CneuymnanbHbIW CNOT yaaneHus

2.14 CospaHue cBeTo(pmuabTpa

War 1. 3axatb JIKM non3yHOK, pacnonoXeHHbI Ha nonoce co cnektpoMm (PucyHok 13)

n nepemMmecTtmnTb €ro B HeobxoaAnmMoe NosfoXeHue.

PucyHok 13 — Nonoca co cnekTpom

Cozpatb

War 2. Otnyctutb JIKM 1 HaxaTb KHOMKY B cnote cospgaHuna ceetoounbTpa

nosiBUTCA cBETOUNLTP C BbibpaHHOM HacTponkon (PucyHok 14).

PucyHok 14 — CnoTt co3gaHusa ceBeTotunbTpa
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2.15 CoxpaHeHue cBeTodMAbTpa

War 1. 3axaTb JIKM co3gaHHbIi cCBETOUNBTP 1 NEPEMECTUTb ero B Nto60M 13 NyCcTbixX

CNoOTOB AnsA coxpaHeHus ceeTounbTpos (PucyHok 15).

PucyHok 15 — CnoTt gna coxpaHeHus ceBetounbTpa

War 2. Otnyctutb JIKM 1 cBeTOUABbTP 3aKPENUTCS B CIOTE AS151 COXPaHEHUS.

2.16 NpoBeaeHne uccnepoBaHuA
Lar 1. BeinonHute n. 2.11, 2.12 n 2.10.

< OceeTuTensb
LWar 2. HaBectTn Kypcop Ha HACTPOWKY OCBETUTENS] == |1, KPYTS1 KOFIECO

MbILLUN, BbICTABUTb Heo6xonmmy+o HGCTpOﬂKy.
|

17 ]
©.:
0/ 6
War 3. HaBecTn Kypcop Ha HACTPOMKY HAMpSIKEHNs! —HanpiXeHue | nvrq koneco
MbILLW, BbICTaBUTb HEOBXOAVMYIO HACTPONKY. YCTaHOBIIEHHOE HanpshkeHne oTobpasunTcs Ha

BonibTMETpE (PUCyHOK 16).

Hanpsxeuue

(B)

PucyHok 16 — BonbTmeTp
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- +
LLar 4. YcTaHOBUTL MOMAPHOCTb, HaXas Ha kHonky & unm & . Ha amnepmetpe

oTobpasuTca nonyyaembin Tok (PucyHok 17)

Tok
(MKA)

PucyHok 17 — AMnepmeTp

2.17 OTKpbITUE/3aKpbiTUE 1a6OpPaTOPHOro XypHana

War 1. Ha cueHe (PucyHok 1) HaxaTb Ha nabopaTopHbIn XypHan. B neson vactu

3KpaHa oTobpasntca nabopaTopHbIn XXypHan (PucyHok 18).

yxa
To3dekTa

JlaGopatopHbiii XypHan

Wccneposanns

oka 47O Bbl HE CO3Aanu
HM oaHoro MccnenoBaHus.

HaxmuTe 3Ty KHOMKY, +
4T06bl CO3AaTh HOBOE UCCIEAOBaHME!

PucyHok 18 — JlaGopaTopHbIN XXypHan
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4 y
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War 2. Haxate Ha cnot nabopartopHoro xypHana (PucyHok 1), nubo 3axaTtb
nabopatopHbin xypHan JIKM n npoBecTu MbilKkon BNeBo. JlabopaTopHbI XXypHan 3akpoeTcs

N nepemMmecTtmnTCcAd B CBOW CNOT.

2.18 Co3paHne uccnenoBaHus B 1abOpaTOpPHOM XKypHane

War 1. B nabopaTtopHoM xypHane (PucyHok 18) HaxaTb KHOMKY . OTtobpasutcs

MeHIo Bblbopa nccneposaHus (PucyHok 19).

Cozatb HOBOE MCCNefoBaHMEe:

BeisiBNeHne 3aBMCMMOCTM GOTOTOKA OT HanpshKeHus

BbiaBneHne 3aBMCUMOCTH q]OTOTOKa oT
OCBELEHHOCTHA KaTOOa

BbisiBneHune KpacHoi rpaHuubl hoTtoaddekTa

KomnnekcHoe uccnegoBaHue gpotoaddekTa

PucyHok 19 — MeHio BbIGOpa nccnegoBaHus

War 2. HaxaTb Ha BblbpaHHbIN BUL uccrnegoBaHus u [NpunoxeHue oTobpasut

CTpaHuULy Ans 3anonHeHus gaHHblx (PucyHok 20 - PucyHok 23).
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- UccepoBanue N22
11:05

BoigaeneHue 3aBUCUMOCTH q]OTOTOKa oT
HanpaxeHua

HanpaxeHue, V (B) doToTok, | (MkA)  AWanazod oBnyyeHus, A (HM)

+

PucyHok 20 — BbissBneHne 3aBUCUMOCTU (POTOTOKA OT HanpsiXKeHUs
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- Ucceposanue N23
11:05

BbisBneHue 3aBUCMMOCTH dJOTOTOKa oT
OCBELEHHOCTH KaToaa

OCEEWEHHOCTE, | (MBT) Hanpsxenue V (B) daToTok, | (MKrA)

+

PucyHok 21 — BbisBneHne 3aBucMMOCTU (DOTOTOKA OT OCBELLEHHOCTU KaToaa
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Ucceposanue N24
11:05

BbisBneHne kpacHoi rpanuubl oToaddekra

oToTOK, | (MKA)  AManazon obnyuenns A(HM)

Hanpmxesue, V (B)

+

PucyHok 22 — BbisiBneHue KpacHoun rpaHuubl hotoadhcekTa
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Uccenosanue N25
11:05

KomnnekcHoe nccneposaHune oTtoaddekxrta

AWanazoH

ocBEWEHHOCTE, | (MBT) Hanpawenwe, V (B)  dororok, | (MrA) obnyueHus, X (HM)

_l_

PucyHok 23 — KomnnekcHoe uccrnepnoBaHue ¢otoacpdekra

2.19 3anucb AaHHbIX B J1a60paTOPHbIN KYpPHan

War 1. HaxaTtb Ha a4eliky B BblbpaHHOM cTtonbue (PucyHok 23). OToGpasuTtca none

AN18 BBOAA AaHHbIX

_|_

War 2. [lo6aBnTb CTPOKY, HaXXaB KHOTMKY

LWar 3. YoanuTb CTPOKY, HaXxxaB KHOMKY

2.20 Nepexop MexAay UccnefoBaHMAMM B 1abopaTOpPHOM *KypHane

e
LWar 1. B okHe ¢ uccneposaHnem (PucyHok 23) HaxaTb KHOIMKY . OTobpasutcsa

CMUCOK C nccnegosaHmamm (PucyHok 24).
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JNlabopaTopHblii XXypHan
HMccnepoeaHus

2 BLiABIEHHE 33BHCHMOCTH Marepyan

$OTOTOKS OT HaNPAKEHHA GoTokaToaz 3anucs

3 BuABneHHE 33BHCHMOCTH 1

$HOTOTOKS OT OCEEWEHHOCTH MaTEpHan
KaTona foToxaTogaz )

4 BuiABAEHHE KPACHOH MaTEpHAn

rpaHMub GoTozddexta doTokaTonE 3anuch
; KOMNNekcHoe HCCHBNOB3HHE  orenyan
poroaddexta doTokaTonz 3aM1ch

PucyHok 24 — Cnucok uccnepnoBaHnm

LWar 2. MNMepenTtn K cnegyroLlemMy nccrnegoBaHuio, HaXxkas Ha Hero.

2.21 OTaaneHue u NpubanKeHne NabopaTopHOro XypHasa ypHana

LWar 1. MNMpokpyTUTb KONECo MbIWK BRepen Unn Hasag, nabopaTtopHbin XypHan 6yaeT

oTAaNnATbLCA U I'IpVI6J'IVI)KaTbCF| COOTBETCTBEHHO.



Bce npasa 3aumuuent

Hacmoswuii 0okymenm u e2o uacmu A61AOMCA UHMELIEKMYAIbHOU COOCMBEHHOCHbIO
komnanuu Q0O «Buszexc HUngor». Hacmoswuii doxymenm sensiemcs Hepazoensemvim. Hu oona us
yacmetl 0AHHO20 OOKYMEHMA He MOdcem Oblmb 0OMOeIbHO 80CNPOU3Be0eHa Wil Nepedand no Kauaiam
ces3u 6 000U opme u a0ObIMU cnocobamu 6e3 NpPedsapumenbHO20 NUCbMEHHO20 CO2NACUs

komnanuu Q00 «Buzexc Hnughoy.

Topzoevie mapku u npasa

Topeosvie mapku «Bupmyanvrnas nabopamopusny, «Bupmyanvnas nabopamopus «Puzukay
asnaiomess coocmeennocmoro  komnanuu OO0 «Buzexc Hugho». OcmanvHvie mopeosvie mapku,

YHOMAHRYNblLE 68 OaHHOM OOKyMeHme, npuHa()Jze:)fcam UCKJIIOYUMENIBHO UX 6]laaeflbl4aﬂ/l.

Ilpumeuanue

«BupmyaﬂbHaﬂ fza60pam0puﬂ» NOCMOARHO coeepuieHcmeyemcs u, 6 CeA3U C IMum 603MOIHCHbBL

HeKomopbvle Hecoomeemcmeusl, Kacarnuwuecs eco OnUCarusl.

Hokymenm codepoicum akmyaibHy0 UHGOPMAYUIO HA MOMEHM €20 U30aHUsl, KOMOPAasi MOJCem
Obimb  uzMeHeHa 6e3 npeosapumenvHoco yeeoomnenus. Ilpu nodecomoske Ookymenma Ovliu
NpUodiceHbl 6ce ycunus Ol obecnederuss OOCHOBEPHOCMU UHGOpMAyUU, HO Ce YMBEPI’COeHUs,
CBE0CHUs U PeKOMEHOAYUU, NPUBOOUMbBLE 8 OAHHOM OOKYMeHMme, He AGNSIOMCSA A6HO 8blPANCEHHOU UL

noopasymesaemou eaparnmueti (WCMUHHOCMU ULU OOCMOBEPHOCTIUL).
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