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1.1.NMTIOSACHUTEJIBHAS 3AITUCKA

Pabouas mnporpamma «®Pusuka BOkpyr Hac» nns yyamuxcs 10 kijacca cocraBieHa B
COOTBETCTBUH C:

e @enepanbHBIM 3aKOHOM «3akoH 00 oOpa3zoBanuu B Poccuiickoit @eneparumn» (Ne273 ot
29.12.2012r);

e Konrenmueii pa3BuTus JONOTHUTEILHOTO 00pazoBanus aereit (Nel726-p ot 04.09.2014r.);

e [lopsinkoM opraHu3aluy U OCYIIECTBICHUS 00pa30BaTeNbHOM IEATEIBHOCTH O
JOTIOJTHUTENBHBIM 00111€00pa3oBarebHbIM ITporpammam (Nel96 ot 09.11.2018r);

e (CaHUTApHO-’MHIEMHOJIOTUYECKUM TPEOOBAHUAM K YCTPOMCTBY, COJAEPKAHUIO U
OpraHM3aIfy pekruMa paboThl 00pa30BaTEIILHBIX OPraHU3AIUi TOTIOTHHTEIHLHOTO
obpaszoBanus neteit (2.4.4.3172-14 Ned41 ot 04.07.2014r.);

e Crparerueli pazputus Boctiutanus B Poccuiickoii @eaepanun Ha epuon 10 2025 roma (Ne
BK-53/09 ot 19.01.20151);

e [IpodeccronanpapiM cTangapToM «llegaror JOMOTHUTEIBHOTO 00pa30BaHUs ACTEH U
B3pocibix» (Ne298u ot 05.05.2018r);

e MeToanuecKUMH PEKOMEHAAIMSIMHU 10 MPOEKTUPOBAHUIO JOMOTHUTEIBHBIX

o01ieo0pa3oBaresbHbIX 00IIepa3BUBaroIIuX nporpamm B Pecriyonuke Komu (Ne 07-13/631
ot 19 centsi6ps 2019 1)

[IporpaMMma HampaBiieHa Ha pa3BUTHE UHTEIJICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH,
y4Jaluxcst B paMKax oOpa3oBarenbHO 00macTi «ECTECTBEHHO HAay4HBIE MPEAMETHD» C LENbIO
JOCTH>KEHUS JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB.

HamnpagsiieHHOCTH POrpaMMbl — €CTECTBEHHOHAYYHas!.

AktyaiabHocThb. [IporpamMma pa3paboraHa Ha  OCHOBAaHHMM  pPE3YyJIbTaTOB  U3Yy4UEHUs
oOpa3oBaTenbHbIX TOTpeOHOCTEH ydamuxcs 10 kmacca m pekomeHmoBaHa ydwamumcs 10
kiaccoB. IIporpamma cocTaBieHa ¢ Yy4eTOM BO3PACTHBIX M HWHIUBUAYATBHBIX OCOOEHHOCTEH
YUALIUXCA.

[IporpamMMa mpenmnosiaraeT 3HaKOMCTBO C OINpPEENIEHHBIM aclneKkToM 0a30BOH HayKu
(¢u3uku) U HampaBIEHUEM HCCIEAOBAHUN, KOTOPbIE BO3HUKIIM HA CTHIKE OMOJIOTUHU, (U3UKH U
HKOJIOTHH.

Bux mporpaMMbl 1O YPOBHIO OCBOEHHSI - TporpamMma CTapTOBOro (03HAKOMHTEIHHOTO)
YPOBHSI.
O0bem nporpamMmsbl - Iporpamma paccyrtasa Ha 35 Jaca B roJi, 14ac B HeJIeto.
Cpoxu peanuszanuu- 1 roxu.
®opmbl 00yYeHHs — OYHAs
Pe:xxuM 3aHATHH — IEPUOUYHOCTD 3aHATUN | pa3 B HEAEIIO, [UINTEIbHOCTD 3aHITUS 45 MUHYT,
354acoB 3a rof.
Oco0eHHOCTH OpraHu3aluy 00pa3oBaTeIbLHOIO NpoLecca:
® COCTaB IPYIIIbI: TOCTOSIHHBIN;
®  BHJIbI 3aHATH 110 OPraHU3ALUOHHON CTPYKTYpE: IPYIIIOBBIE.

1.2.1HEJIA X BAJAYA ITPOT'PAMMBI
Menn:
e o0ecreueHNe HHIMBUIyaTbHBIX TOTPEOHOCTEH, 00yJatomuXCs;

® 3HAKOMCTBO YYAaIMXCS C BAXKHEWITMMH METOAAMHU PUMEHEHUsI PU3NUECKUX 3HAHUH Ha
IIPaKTHKE;

e (opMupoBaHHE LEIOCTHON €CTECTBEHHOHAYYHOM KapTHHBI MUpa YYaIluXCs
®  C03/1aHUE SMOLMOHAIBHO-TICUXO0JIOIMYECKOTr0 ()OHA BOCHPUATHUS PUUKU U PA3BUTHE
MHTEpeca K Hell.

3agauu nporpaMmsbI:



odyuaronue
® COBEpIICHCTBOBAaHME YMEHUI M HABBIKOB B XOJI€ BBITIOJHEHUS IIPOTPaAMMBI Kypca
(BeIMOSTHEHUE TA00PATOPHBIX PabOT, U3YYECHHS, 0TOOpa U CHCTEMaTH3aIuu HH(OpMaITUH,
MOJITOTOBKA pedepara, MPe3eHTAIUH ),
® OBJQJICHUE YYAIIMMHUCS 3HAHUSIMHU O COBPEMEHHOW HAyYHOW KapTUHE MHPA, O ITUPOKUX
BO3MOXXHOCTSIX IPUMEHEHUST (PU3UIECKUX 3aKOHOB;
pa3BHUBaKOIIUE
® pa3BHUTHE MMO3HABATEIILHOTO MHTEPECA, HHTEIUICKTYAIbHBIX U TBOPUYECKUX CITOCOOHOCTEH,
YUaIIUXCsI B IIPOIECCE CAMOCTOSTEILHOTO IPUOOPETEHHSI 3HAHUH C UCTIOIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMAIUH;
BOCIIMTATEJIbHbIE
e TOBBIICHUE HH(DOPMAIIMOHHON, KOMMYHUKATHBHOM, SKOJIOTUYECKOM KYJIbTYPHI, OIbITA
CaMOCTOSTCILHOM I€ATEIbHOCTH;
® BOCITMTaHUS HABBIKOB COTPYIHUYECTBA B IMPOIIECCE COBMECTHOM paOOThI; OCO3HAHHBIN
BBIOOP TPOPHIIBHOTO 00yUYEHUS.

1.3.COAEP) KAHUE MNPOI'PAMMBbI «®PU3UKA BOKPYI' HAC»
TennoBble siBJIeHusl. DHEprus TolMBa. TennosnepreTuka. BiusHue TeMneparypHbIX yCIOBUN
Ha KM3Hb uenoBeKka. TersioBoe 3arpsisHeHHe armochepbl. Buabl Tpancmopra. Ilpumenenue
pa3IUYHBIX BUIOB TPAHCIOPTa B HAllleM peruoHe. BnusiHue paboThl TEIJIOBBIX ABUTaTele Ha
sKoJIornyeckue npoueccol. [TapaukoBblil 3¢ ekt 1 rnodanbHOE MOTEIICHUE KIUMaTa.
DJIEKTPHUYECTBO M MArHeTU3M. OJIEKTPUYECKHE 3apsiibl W JKUBbIE OpraHu3Mbl. BiusHue
JJIEKTPUYECKOT0 TIOJIS Ha JKMBBbIE OpraHu3Mbl. [IpupoaHble M HCKYCCTBEHHBIE JJIEKTPUUECKUE
ToKu. MicTopusi sHEpreTuKu. DHEprus 3JeKTPUUECKOro TOKa U €€ MCIOJIb30BaHuE. MaruHutHoe
110J1€ 3€MJIM U €r0 BIUSHUE HA YEIIOBEKA.
OnTuyeckue sBjaeHuss. @Poromerpus. CBeToBOM NOTOK. 3aKOHbl  OCBELICHHOCTH.
HckyccTBeHHOE OCBelleHHe. 3epKallbHoe M paccesHHoe (auddysHoe) oTpakeHHe CBera.
N3yuenue nosHoro orpakenus ceeta. CBeToBbIe siBlieHUs B pupojae (Pamyra, mupaxu, rano).
3putenbHble WLTIO3MU. buonoruueckas ontuka. (JKuBble 3epkana, riaa3-TepMOMETp, pacTEHUS -
CBETOBO/IbI). DKOJIOTMUECKHE TPOOIIEMBI U 00€eCIIeYeHHE YCTOMYMBOCTH OHOC(hepsl, CBI3aHHBIE C
paccesiHuEeM U NOTJIOLIEHUEM CBETA.

YyeOHublii mJIaH

Bunet paboTsl

No HanmenoBaunue | KoauuectBo

Teoperuuec | IIpakTuueckue
paznena, TeMbl | 4acoB p p dopma KOHTPOITs
KHU€ 3aHATUS | 3aHSITHS
10xaacc
4 yaca 1 uac
TectupoBanue

DKcrepuMeHTallbHAS 10 TEME
pabora: “V3MeHenue «TermoBbIe

TEMIEPaTyphl BEIIECTBA | SBICHUS
MIpH TIEpeXo/ie U3
9uacoe 4 yaca TBEPJOTO B
razoobpaszHoe
COCTOSIHUE.
[TocTpoenue rpaduka
3aBHUCHMOCTH
TEMIIepaTyphl Tea OT
BpEMEHU

1 | Tennoseie
SIBJIICHUS




DIJIEKTPUYECTBO
Y MarHeTu3m

9 yacoe

3 uaca

5 yacoe

Pewenue 3a0au
3ammura
IPE3CHTAIINH 110
TeMe
«DJIEKTPUIECTBO U
YKUBBIC OPTaHU3MBbD»)

1 wuac
Kondepenmms
«INEKTPUUECKU
€ ceTu»

OnrTuyeckue
SIBJICHUS

17uacos

4yaca

10 uacos
Pewenue 3a0au
(6 uacos)
[IpakTnueckas
pabora:
«3roroBnenue
KaMephbl — 00CcKypa»
(1 gac)
DKCcrepuMeHTaIbHa
s paboTa:
«3yunTh, KaKk
IPOUCXOTUT
OTpakeHHE CBETa OT
IUIOCKOT'O 3epKajia»
(1 gac)
DKcrnepuMeHTalIbHA
s paboTa:
«MHOTroKpaTHoe
U300paxeHue
npeaMera B
IUIOCKUX 3€pKaax»
(1 gac)
OKcrepuMEHTAJIbHA
s paboTa:
«MccnenoBanue
3aBUCHUMOCTH yrIiia
IPETOMIICHUS OT
3aBUCHMOCTH OT
yria mageHus» (1
4ac)

1 uac
TectupoBanue
10 TEME
«OnTuyeckue
SIBIICHHST

2yaca
3amura
MPE3EHTALNM,
JIOKJIaJIOB,

pedeparon

Hmozo

35uacoe

1.4 TIINTAHUPYEMBIE PE3YJIBTATHI IPOI'PAMMBI
MeranpeamerHble CBA3H:

B oonacmu yueonvix komnemenyuii:
YMers:

Marematuka: rpaduka, pemneHue 3aiad, IporeHThI

buonorus: )xuBbie OpraHu3Mbl, OMOJIOTUYECKAs ONTHKA, KIeTKa, Ouocdepa
['eorpadus: U3yuenne kiumara, 3emMiid, aTMOChephI

DKOJNOTHs: 3arps3HEHNe aTMOC(EPhI, SKOJIOTHUYECKHE MPOLIECChI, TAPHUKOBHIN 3P PeKT,
o6uocdepa




® OpraHM30BBIBATH MPOLIECC U3YUECHUS M BHIOUPATh COOCTBEHHYIO TPAEKTOPHUIO

o0Opa3oBaHuS;
e pemarh yueOHbIE U CaMOOOpa30BaTEIbHBIE IPOOIIEMBL;
® CBS3BIBaTh BOCIMHO U UCIOIH30BATh OTACIIbHBIC YaCTH 3HAHHMA.
B ob6racmu uccneoosamenbckux KomnemeHyuil:

YMmers:

® [OJYYaTh U UCTIIOJIH30BATh HHPOPMAITHUIO;
e 00pammarbcs K pa3TuIHBIM HCTOYHHKAM JIAHHBIX U X UCTOJIb30BaHUE;
3HATL/TIOHUMATD!

e  CIOCOOKBI ITOMCKA U CHUCTEMAaTHU3al N I/IH(bOpMaL[I/II/I B PA3JIMYHBIX BUAaX HCTOYHHKA.

B oonacmu COUUAIDHO-/IUYHOCMHbBIX Komnemenuuﬁ:

VYMeThb:

® BHJACTH CBA3H MCXKAY HACTOAIMIMMHA U IIPOUIJIBIMHUA COOBITHSIMH.
B oonacmu KOMMYHUKAMUBHbBIX Komnemenum?:

VYMmers:

® BBICIYUIMBATh U IPUHUMATh BO BHUMAHUE B3IJISAJIbl JPYTUX JIFOJEH;
® BBICTYIATh Ha IMYOJIHKE;

® yyTaTh rpaQuKy, 1MarpaMMbl U TaOJIUIl JaHHBIX;
® COTpyAHMYATh U pabOTaTh B KOMaHJIE.

Pasznea

IIporpamma «®U3UKA BOKPYT HAC» : 10 knacc 1 pa3 B Hezemnto, 35 4acoB 3a ro.

2. «Komiuiekc
BKJIIOYAKIINHA (OPMBI aTTECTALMID):

OPraHM3AINOHHO-TICAATOTMYCCKHUX

Yueonnlii nepuoa: ¢ 02.09.2019 no 30.05.2020.

n/n Hater  Hayama  y4yeOHbIX | JlaThl  OKOHYaHUS  y4eOHBIX
EePHOIOB (YeTBEPTEiA) nepuooB (4eTBEepTEil)

1 yeTBepTh 02.09.2019 27.10.2019

2 4eTBEpPTh 05.11.2019 27.12.2019

3 yeTBepTh 09.01.2020 21.03.2020

4 ueTBepTH 30.03.2020 05.06.2020

KosimyecTBo y4eOHBIX He/lesIb:35 yueOHBIX HEJEeNb

IIpoaoIKUTEILHOCT KAHUKYJI:

n/n Hatel  Hayama  y4yeOHbIX | JlaThl  OKOHYaHUS  Y4eOHBIX
HepHOIOB (YETBEPTEiA) NepHoJ0B (YeTBEpTEil)

OcenHue 28.10.2019 04.11.2019

3umMHue 28.12.2019 08.01.2020

Becennue 23.03.2020 29.03.2020

IIpa3aHu4yHbIC THU:

24.02.2020

08.03.2020, 09.03.2020
01.05.2020; 02.05.2020; 09.05.2020

CpokH KOHTPOJILHBIX POLEAYP

yCJI0BMH,




Jara Meponpusrtue Knacc | JlesarenbHOCTh
07.11.2019 TectupoBanue «TemnnoBble SBICHUS» 10 [IpoxoxnaeHne TecTUpOBaHUS 110
teme «TenyoBbIe SIBICHUSD
10.01.2020 CeMuHap «DIIEKTPHUYECTBO U )KHBBIC 10 3ampTa MOpEe3CHTAllMd 10 TeMe
OpTraHU3MBbD») «DNEKTPUIECTBO u KHBBIC
OpTaHU3MBI»
07.05.2020 TectupoBanne «ONTHUECKUE SBICHUSDY 10 [IpoxokaeHrne TECTUPOBAHUS 110
Tteme «OnTHyecKkne sIBICHUSDY
KAJEHJIAPHBIV YYEBHBIV T'PA®UK ITPOT'PAMMBI
n/n Tema 3aHsTHA Koa-Bo Hara Hara
4acoB | MPOBelEHHs | MPOBedeHUs
3aHATHSA 3aHATHS
(my1aH) (dakr)
TemioBble siBjeHus (94acoB)
1 OHeprus TorumBa. TemiosHepreTrka 1 5.09.2019
2 BrusiHue TeMriepaTypHBIX YCIOBUH HA )KU3HB YeJIOBEKa 1 12.09.2019
3 OKcnepuMeHTaIbHas pabora: “HN3meHenmne 1 19.09.2019
TEMITEpaTypsl BELIECTBA TIPH IEPEXOJe U3 TBEPAOTO B
razoo0pazHoe cocrosiue. Iloctpoenme  rpaduka
3aBHCHMOCTH TEMIEpaTyphl Tejla OT BpEMEHU
4 TemmoBoe 3arpsisHeHue aTMocdepbl. Pemenue 3amau 1 26.09.2019
5 Bune! parcniopra. [Ipumenenne pa3muvHBIX BUIOB 1 03.10.2019
TPAaHCIOPTA B HAIIEM PErHOHE
3] BnusiHue paGoThI TEIUTOBBIX ABUTATENEH Ha 1 10.10.2019
HKOJIOTUYECKHE TPOIIECCHI
7 [NapaukoBeril 3 ekt u rmobdanbHOE MOTETIICHHE 1 17.10.2019
KJIUMara
8 Kpyrasiit cron: “HM3Menenune kinmata ™ 1 24.10.2019
9 TectupoBanue 1o kypcy «TeroBbie sIBICHU 1 07.11.2019
DJIeKTPUYECTBO U MarHeTusm (9 yacon)
10 | DnekTpuyecKue 3aps/Ibl U KUBBIE OPTaHU3MBI 1 14.11.2019
11 BrmsiHue 31eKTprdecKoro Mo Ha dKUBBIE OPTaHU3MBI 1 21.11.2019
12 | IlpupoaHble U UCKYCCTBEHHBIE AIEKTPUUECKHUE TOKH 1 28.11.2019
13 | Ucropus 3HEpreTHKH. DHEPTHsl NEKTPUIECKOTO TOKA U 1 05.12.2019
€€ UCII0JIb30BaHNe
14 | Kondepenuus “Inekrpuyeckue cety 1 12.12.2019
15 | MarsuTHOe nose 3emiu 1 19.12.2019
16 MaruuTtHoe mosie 3eMJIN U €r0 BIMIHNUE Ha YeJI0BEKA 1 26.12.2019
17 3amura npe3eHTaluu Mo TeMe «AJIEKTPUIECTBO U 1 10.01.2020
KHBBIE OPTaHU3MBD»
18 | OGobmaromiee 3aHATHE IO TEME «DJIEKTPUIECTBO U 1 16.01.2020
MarHeTH3M»
OnTuuyeckue saBjeHus (17 yacon)
19 ®dotomerpusi. CBETOBOM MOTOK 1 23.01.2020
20 | 3aKOHBI OCBELIEHHOCTH 1 30.01.2020
21 HckyccTBeHHOE OCBEIIEHUE 1 06.02.2020
22 | llpaktrgeckas pabota: “M3roroBnenne Kkamepsl — 1 13.02.2020
o0ckypa”




23 | 3epkanbHOoe U paccesHHOoe (nuddy3HOE) OTpakeHUE 1 20.02.2020
CBETA.
24 | DkcnepumenTtanbHas pabora: “M3yunTh, Kak 1 27.02.2020
MIPOUCXOANT OTPAKEHUE CBETA OT IUIOCKOIro 3epKaja’
25 | DkcrepuMeHTanbHas padora: “MHOTOKpaTHOS 1 05.03.2020
M300pakeHHE TIPEAMETA B INTOCKUX 3epKaiax’
26 DKcrnepuMeHTanbHas padota: “Uccnenopanue 1 12.03.2020
3aBUCHMOCTH YIJIa MPEJIOMIICHHUS OT 3aBUCUMOCTH OT
yria majeHus’’
27 | M3yueHue MONHOTO OTPaXKEHUS CBETa 1 19.03.2020
28 | CeeroBbie siBneHus B mpupoze (Pagyra, mupasxu, rajo) 1 02.04.2020
29 | 3purenbHbIC HILIFO3UN 1 09.04.2020
30 Buonoruueckas ontuka. (CKussie 3epkana, rias- 1 16.04.2020
TEPMOMET], PACTEHUS - CBETOBO/BI).
IIpesenTanus
31 | XKugoii ceeT. (CBeucHHE MOPSI, CBETSIIUACCS 1 23.04.2020
OpraHU3Mbl, XEMHJTFOMUHECIICHIIHS,
ouomomMunectennus). Ilpesenranus
32 | Oxonormueckue npobiaeMsl u obecrieueHrne 1 30.04.2020
YCTOWYHBOCTH Onoc(hepsl, CBI3aHHBIE C paCCESTHIEM U
MOTJIONICHUEM CBETa
33 Tectupopanue mo Teme «ONTUYECKUE SIBICHUDY 1 07.05.2020
34 | 3akmouYuTenbHOE 3aHATHE. 3allUTa MPE3SHTAIHH, 1 14.05.2020
JIOKJIJIOB, pedepaTon
35 | 3akimoudTenpHOE 3aHATHE. 3aIUTa MPE3CHTAIUHN, 1 21.05.2020
JOKJIaZIOB, pedepaTos.
HTroro 35
4acoB

2.2 YCJIOBUA PEAIM3AIIUU TPOT'PAMMBbI

MaTepHaJII)HO-TeXHI/I'-IeCKOC o0ecneyeHue:.

1. 3anatusa 6yayT NpOBOAUTHCS B KaOUHETE PUBHKH.

2.060pynoBaHue I IPOBeIEHUS 1abopaTOpHBIX padoT o TemaMm: «3meHeHue
TeMIIepaTyphl BELECTBA IIPU NEPEXO/€ U3 TBEPAOIO B ra3000pa3HOE COCTOSIHUE.
ITocTpoenue rpaduka 3aBUCUMOCTH TEMIIEPATYPHI Tella OT BpeMeHn», «OTpakeHue cBera
OT IUIOCKOTIO 3epKaiay, « MHOrokpaTHOE H300pakeHHe MTPeIMeTa B INIOCKHUX 3epKaiax»,
«HccnenoBanne 3aBUCHMOCTH yTIJla MPEJIOMIIEHHS OT 3aBUCUMOCTH OT YIJla MaJCHUs».

3. MynbTHIPOEKTOP, HOYTOYK, MHTEPAKTUBHAS JJOCKA.

MeTtoaunueckoe odecreueHne:

[TogGopka O6ecen, TUIAKTUUECKUX MAaTePUAIOB, BUACO(DHIBMOB, TaOIHI, OJTUMITHATHBIX 33]1a4.

OpranusannoHHoe odecneyeHue:

®opMbl OPraHU3aAUNM 3AHATHI

3aHATUS MOTYT IPOXOAUTH B popMe Oecel, TeKIHiA, TPEHHUHTOB, J1Ja00paTOPHBIX padoT,
KoH(pepeHmid. Ocoboe BHUMaHHE YIENSETCs PEIIEHUIO 33/1a4 MOBBIIIEHHON CI0KHOCTH,

pemeHmo 3KCHepI/IMeHTaJ'II)HHX 3agaq.
Buapl gesITeJILHOCTH:

Heo6xoanMmelit KOHTUHTEHT yvamuxcs ( yuamuecs 10 kiacca), pacnucaHue 3aHATHI.
Metoabl opranu3anum y4eO0HO-BOCIIMTATEJIBLHOI0 NPoLecca: IPYNIOBOM, HHINBUTyaTIbHBIM.




MIOCTPOEHHUE AJITOPUTMA ACHCTBUM;

paboTa B mapax, B3aMMOIIPOBEPKA;

MIOCTaHOBKA MPOOJIEMHOI 3a/1a41 U COBMECTHOE €€ PEIICHHE;

o0cCyXJIeHHE pElICHUI B IpyMax dKCIEePUMEHTaIbHBIX 33/1a4, B3aUMOIIPOBEpPKA B IPyIIax;
MPOEKTHAs JEATEIBHOCTD.

KanpoBoe oGecnieyeHue - yautenb MaTeMaTUKU U (PU3UKU.

OO6mwmit TpynoBoi ctax — 21 ro.

KBanudukanronnas Kkateropus — nepsas (aara npucBocnus 18 mas 2017roma)

2.3. ®opMbI ATTECTALMH M OLIEHOYHbIE MATePHAJIBI.

JImarHocTuka pe3yJbTaToOB

JlnarHocTHKa pe3yabTaToB OCBOCHUS MporpaMmbl «Pu3nKa BOKPYT HAC» ydalUMHCS OyaeT
OCYILECTBIISAITHCS B (hopMe YCTHOTO coOece0BaHusl, IPYNIIOBOTO WIIM MHIUBUAYAIEHOTO
BBICTYIUICHHUS, CMOTpa TBOPUECKHUX PadOT, TECTHPOBaHUS (pacmpezesieHue mo 010KkaM cM. Tal.
«Y4eOHBIN TUIAHY).

Jist peanu3anuu mporpaMMBbl UCTIONB3YIOTCS pa3HbIE BUIBI KOHTPOJIS:
Texkymmii — OCyHIECTBIISICTCS TOCPEACTBOM HAONIOJCHUS 32 JEATENbHOCThIO peOeHKa B
nporiecce 3aHsATHI, PPOHTATBHBIX OMPOCOB, OECE/, YCTHBIX OTBETOB YYAIHXCSI.
IIpome:xkyTouHBIlE — TECTUpOBaHHUE, JIAOOpaTOpHBIE pPadOTHI, CEMHHApBI, 3alIUTa MHHU-
MIPOEKTOB, IPE3CHTAIUH.
HToroBblii — UTOTOBOE TECTHPOBAHHE.
Kpumepuu oyenku évinonnenusn npozpammeul Kypca (3auém/nezauém):
® 3HaHUE OCHOBHBIX JTAIOB IIOCTAHOBKU UCCIIETOBAHHUIA U SKCIIEPUMEHTOB, OCHOBHBIX
HOHSATHUN U TIOJIOKEHUI TEOPHH, 3aKOHOB, IPaBHJI, (POPMYJI, OOMIEHPUHATHIX CHUMBOJIOB
0003HaueHHsT (PU3NYECKUX BEIMYHH, CIUHHIl UX U3MEPEHUI (nposepsemcs
mecmuposanuem);
® yMEHHE MOArOTOBUTH J1abopaTopHOEe 000pYyI0BaHKE, IPOBECTH OMBIT, HEOOXOAUMBIE
pacueTsl U JieNlaTh BHIBOJIBI HA OCHOBAHUH TTOJIYYEHHBIX JAHHBIX (1POGEPSAIOMCs Omuembl
0 8bINOJIHEHUU 1aDOPAMOPHBIX pabom);
e yMeHHue OTOMpaTh, U3y4aTh U CUCTEMATU3UPOBATh MH(OPMAIIHIO, TOTYYEHHYIO U3
HAYYHO-TIOMYJISIPHOU JINTEPATYPHI M IPYTUX UCTOYHHUKOB (OyeHusaemcs ungopmayus
npu npeocmasgieHuy 00Kia008, peghepamos, u npe3eHmayuti).

dopma KOHTPOJIS Kpurepuu

VYCTHBIN OTBET OTBeT 3auumuléaemca B TOM Ciydae, €ClId y4yalluics
MOKa3blBa€T  BEpPHOE  MOHMMaHuEe  (huznyecKkoi
CYIIHOCTH paccMaTpHUBaeMBIX SIBIICHUH u

3aKOHOMEPHOCTEM, 3aKOHOB U TEOPHUH, AET TOYHOE
OlpesiesIieHUe U HUCTOJKOBAaHUE OCHOBHBIX IOHSTHIA,
3aKOHOB, TEOpHUH, a TaKKe MPABWIBHOE OIpPEAEIECHUE
(¢u3NyecKux BENMYUH, M EIUHUIl U CHOCOOOB
M3MEPEHUS; IPAaBUIIBHO BBITIOJIHAET YEPTEKH, CXEMBI U
rpaduKu: CTPOUT OTBET MO COOCTBEHHOMY IUIaHy,
COINIPOBOXAAET PACcCKa3 HOBBIMHM IIPUMEPAMH, YMEET
NPUMEHUTh 3HAHUS B HOBOM CUTyallUd TIpH
BBIIIOJJHEHUM  TNPAKTUYECKUX  3aJaHUN:  MOXKET
YCTAaHOBUTH CBS3b MEXKIY H3Y4aeMbIM M paHee
M3YYEHHBIM MaTepUaJIOM IO KypCcy (H3UKH, a TaKXKe C




MaTepuajoM, YCBOCHHBIM IIPH M3YYEHHHM JPYIUX
[IPEAMETOB

Tect

Ilpu TecTUPOBAHUM BCE BEPHBIC OTBETHI
oepytcs 3a 100%, Torma oTMETKA 3aumeHo
BBICTABJISIETCS , €CJIM BBINOIHEHO OoJiee 45%
TecTa

JlaGopaTtopHnas pabota

PabGora 3aumena, ecnu yyammiics TPABHIBHO
OTIPEJICIINII 1ICJIb OIBITA U BBIIOJIHUI pabOTy B ITOJTHOM
00BeMe C COOII0IEHUEM Heo0X0anuMOI
IIOCJICIOBATCILHOCTH  IIPOBCJCHHMS  ONBITOB M
n3Mepenuii. CaMOCTOSTEIIBHO M PallMOHAILHO BHIOpAJ
i1 IIOATOTOBHII IS OIIBITA HEO0XO0IMMOE
00Opy/IoBaHUE, BCE OIBITHI MPOBEI B YCIOBUAX H
peKMMaxX, 00CCICUYMBAIOIINUX IOJIYYCHHE PE3yJIbTaTOB
M BBIBOJIOB C HamOoybliel TOYHOCThIO. HaydHo
rPaMOTHO, JIOTHYHO  ONHKCal  HAOMIOJCHHS W
chopMHpOBajl BBIBOJBI M3 OMNbITa. B mpeacTaBieHHOM
OTUeTe TMPAaBHJIBHO M aKKypaTHO BBIIIOJHHI BCE
3amucH, TaOJMIBI, PUCYHKH, 4YEpPTEXH, TIpaduKH,
BBIYMCIICHHST MW CHACNal  BBIBOABL.  DKCIIEPUMEHT
OCYIIECTBISECT IO IUIAHY C yYETOM TEXHHUKH
0€30MacHOCTH W TpaBWI Pa0OTHl C MaTepuallaMd H
000pyOBaHUEM

[IpesenTanus

3aumeno craBuTCcs 3a yMeHHE OTOHMparb, HU3y4yaTh U
CHCTEMATHU3UPOBaTh  WHPOPMAIUIO, MONYYCHHYI0 U3
Hay4YHO-TIONYJIAPHON JUTEpaTypsl W APYTUX HCTOYHUKOB,
0(pOopMIIATE B IPE3EHTALIHIO.

TpeOGoBanus k 0(popMIIEHUIO Pe3eHTALMN A

Eounwuii cmuns npezenmayuu

Bces npesenTanus 1omkHa ObITh BBIIEPKAHA 6 €0UHOM
cmuJe, Ha 6aze 0JTHOTO wiadIona.

CTuab BKJIIOYaAeT B ceds:

00111y10 cXemy madJioHa: crocod pa3MeneHust
MH(POPMAIMOHHBIX OJIOKOB;

0O0IIyI0 IIBETOBYIO CXE€MY JIM3aifHa Clai/a;

1BeT (oHa UM POHOBBIM PUCYHOK, IE€KOPATUBHBIN
AJIEMEHT HEOOJBIIOTO pa3Mepa u JIp.;

napameTpsl MIpUGTOB (TapHUTYPA, IIBET, Pa3Mep) U UX
oopminenus (3¢pdexTor), HCTIONB3YEMbIX IS
Pa3IMYHBIX THUIIOB TEKCTOBOW MHPOPMALIUU
(3arosIoBKHM, OCHOBHOM TEKCT, BBIICJIEHHBIN TEKCT,
TMIIEPCCHUIKU, CIIUCKHU, TTOATNCH);

crnoco0b! 0(popMIICHHS WILTIOCTPALIHiA, CXeM,
JTuarpaMm, TaOIuIl ¥ JIp.

HeoOxonumo obecrieunTsh YHUGPUKALNUIO CTPYKTYPBI U
(bopMbI pecTaBIeHUs] y4eOHOTO MaTepHara.
[[BeToBast cxema J10JKHA OBITH OIMHAKOBON Ha BCEX
cnangax. JTo CO3/1aeT y yqalerocs OmyueHne
CBSI3HOCTH, IPEEMCTBEHHOCTH, CTHIILHOCTH,
KOM(OPTHOCTH.

B ctuneBoM oopMIIeHNH Ipe3eHTaluu He




PEKOMEHIyeTCsI UCII0NIb30BaTh OoJiee 3 OCHOBHBIX
IIBETOB U Oosiee 3 TUTOB mpudra.

Crenyer u3beratb U3NHIIHE NECTPBIX CTUIICH —
oopmienue cnaiina He JOHKHO OTBIICKATh BHUMAHHE
CIIyliaTesneu OT CoepkKaTeIbHOM YacTh JOHOCUMOMN
nHpopMaIuu.

benoe mpocTpaHcTBO NpU3HAETCA OJHUM U3
CHWJIBHEWUIINX CPEJICTB BBIPA3UTEIbHOCTH,
MaJOrapHUTYPHBIM HAOOP — MPU3HAKOM CTHIISL.
Bcenomoratenbhas nndopmanus (yrnpasisiomniye
KHOTIKH) HE JIOJDKHBI IPe00i1aiaTh HaJl OCHOBHOM
uHpopManuei (TEKCTOM, HIUTIOCTPALIUAMH).

[Ipu BBIOOpE 211EMEHTOB CTUIIS (LIBETOBBIX
COOTHOIIEHUH, pa3Mepa TeKCTa, MWILTIOCTPALIUHT,
TaOJIHI]) PEKOMEH IyeTCs] IPOBOAUTH IPOBEPKY
mabJioHa TPE3EeHTAlUK Ha YI00CTBO YTEHHS C 9KpaHa
KOMIIBIOTEpA.

Ilpasuna ucnonvzosanusn yeema

OnHUM U3 OCHOBHBIX KOMIIOHEHTOB JU3aifiHa y4eOHOU
MPE3CHTAINH SIBISETCA yUeT (PU3HOIOTUIECKUX
0COOCHHOCTEH BOCIIPHUATHS IIBETOB ueioBekoM. K
HanOoJee 3HAaUMMbIM U3 HUX OTHOCST :
CTUMYJIUPYIOIIUE (TEIUIbIE) IIBETA CIIOCOOCTBYIOT
BO30YKJCHUIO U IEUCTBYIOT KaK pa3ApaxuTesnu (B
MOpsAIKE yObIBaHUSI HHTEHCUBHOCTH BO3JICHCTBU):
KpacHBIH, OpaH>KEBBIH, )KEJITHIN;

NE3UHTETPUPYIOIIKE (XOJI0IHbIC) IIBETA YCIIOKANBAIOT,
BBI3bIBAIOT COHHOE COCTOSIHUE (B TOM K€ MOPSAIKE):
(1oNeTOBBIN, CHHHIA, TOTYOOU, CHHE-3EIICHBIIf;
3€JICHBIH;

HENTpaJbHBIE L[BETA: CBETJIO-PO30BBIH, CEPO-TOIyOO0H,
JKENTO-3€JICHbI, KOPUYHEBBIN;

COUYETaHME JIBYX I[BETOB — IIBETA 3HAKA U 11BeTa (hoHA
— CYILIECTBEHHO BIUSET Ha 3pUTEIbHBIA KOMGOPT,
MIPUYEM HEKOTOPBIE Naphl LIBETOB HE TOJIBKO YTOMIISIOT
3peHue, HO U MOT'YT NIPUBECTH K CTpeccy (Hampumep,
3eJieHble OYKBBI Ha KpacHOM (hoHe);

HaunboJiee XOpoIIO BOCIIPUHUMAEMbIE COUETAHUS
1BeToB mpudTa U hoHa: OeNbI Ha TEMHO-CHHEM,
JIUMOHHO-KEJTHIN Ha MypILypHOM, YEpHBII Ha OenoM,
YKEJNTHIA Ha CHHEM.

MoHO COPMYIHUPOBATH CIEAYIOIINE PEKOMEHOAUUU
N0 UCROIb306AHUIO Y6ema B TIPE3CHTALINN:

Ha ogHoM crnaiijie peKOMEHyeTCsl UCTOJIb30BATh HE
6osiee Tpex 0A30BbIX IIBETOB: OJMH Ui (POHA, OAUH
JUTSI 3ar0JIOBKA, OJMH JJIsl TEKCTA.

CocraBieHre IBETOBOW CXEMbI IPE3EHTALNN
HaYMHAETCs C BbIOOpA:

Tpex 0a30BbIX IBETOB: (HOHA — TEKCTa — 3aroJIOBKa;




TpeX IJIaBHBIX (YHKIIMOHAJIBHBIX IIBETOB, KOTOPHIE
WCIOJIb3YIOTCS AJIs IPENICTaBICHHSI OOBIYHOTO TEKCTA,
TUINIEPCCHUIOK U TTOCEIIEHHBIX CCUIOK.

s hoHa 1 TekcTa HEe0OXOMMO UCIIONIE30BATh
KOHTPACTHBIE 1IBETA: TEKCT JOKEH XOPOIIO YUTATHCA,
HO HE pe3aTh riasa.

Crnenyet 0OpaTUTh BHUMAHKE Ha I[BET THIIEPCCHUIOK
(10 M mocJie UCTIONB30BaHUS ): UX I[BET JOJIKEH
3aMETHO OTJIMYAThCS OT I[BETa TEKCTa, HO HE
KOHTPAacTUPOBATh C HUM.

CornacHo HopMaTuBaM [ 1] B y4eOHBIX Mpe3eHTAIHIX
JUTSL IETEH U TTOJIPOCTKOB He J0MYCKAETCH IPUMEHSTh:
0oJee 4 LIBETOB pa3IMUHBIX JJIMH BOJIH Ha OJHOU
ANEKTPOHHON CTPaHUIIE;

KpacHbIil (oH;

COOTHOIIIEHHUE SIPKOCTEH 3HAKOB M (POHA JIIs
MO3UTUBHOTO U300PaKEHUS IOJKHO ObITh HE MEHEe
1:3 ¥ 1u1st HETaTUBHOTO M300paKEHUS (BBIBOPOTKH ) -
3:1.

Ilpaguna ucnonvzoeanus pona

@DoH sBISETCS SIEMEHTOM 33JJHETO (BTOPOro) MJIaHa,
JIOJKEeH BBIACIATH, OTTEHSTh, OJ4YEePKUBAThH
nHpOpMaINIO, HAXOSIIYIOCS Ha cllaiiie, HO He
3aCJIOHSTH €€.

Jlerkue nacTenbHbIE TOHA JIyUIIe MOAXOAAT Il oHa,
yeM OeJIblil IBET.

st poHa mpeanovTUTENbHBI XOJI0/IHbIE TOHA.
BwMmecTo TOro, 4ToOBI UCIIOIL30BAaTh CILIOMIHOM IIBET
Ty4Iiie BEIOpATh TUIaBHBIN TPaIueHTHBINA MEPexo.l
TAPMOHHYHO COYETAOIIUXCS IIBETOB, MATKYIO
(HEKOHTPACTHYIO) TEKCTYPY WJIM HEUTpaJbHbIA (OH.
JIroOo# akTUBHBIN (POHOBBIN PUCYHOK MOBBIIIAET
YTOMJISIEMOCTb TJ1a3 00y4aeMOTo ¥ CHUYKAET

3¢ (HEeKTUBHOCTH BOCTIPUSATHUS MaTepuaa.

[Ipu nmanupoBaHuM 1M3aiiHa cilaia ciaeayer
BCSIUE€CKHU M30eraTh MPOSHUPOBAHUS TEKCTOBBIX OJIOKOB
Ha oOnactu (hoHa, copeprkalue n300pakeHus u
JIEKOPaTUBHBIEC SJIEMEHTHI.

Ilpaguna ucnonvzoeanua mexcmoeoil ungopmayuu
He pexomenayercs:

neperpykarth claia TeKCTOBOM HH(OpMaInei;
WCIOJIb30BaTh OJIOKU CIUIOIIHOTO TEKCTa;

B HYMEPOBAHHBIX ¥ MAPKUPOBAHHBIX CITUCKAX
WCIIOIh30BaTh YPOBEHb BIOKEHUS TITYO)KE JIBYX;
HCIOJIb30BaTh MIEPEHOCHI CIIOB;

WCIOJIb30BaTh HAKJIOHHOE U BEPTUKAIHHOE
PacIoIOKEHUE TOANKICEH U TEKCTOBBIX OJIOKOB;
TEKCT cllaiijia He JT0JDKEH MOBTOPSTH TEKCT, KOTOPBIN
MpenojaBaTeslb MPOU3HOCHUT BCIYX (3pUTETH




MIPOYUTAIOT €T0 OBICTPEE, YEM PACCKAXKET
MpernojaBaTelib, U MOTEPSIOT UHTEPEC K €T0 CIOBAM).
Pexomenayercs:

C)KaTOCTh M KPATKOCTh M3JI0KEHUS, MAKCUMAJIbHAS
MH(OPMATUBHOCTH TEKCTA: KOPOTKHE TE3UCHI, JaThl,
HMMeEHa, TEPMUHBI — TJIABHbIE MOMEHTBI OTIOPHOTO
KOHCIIEKTA;

WCIIOJIH30BAHNE KOPOTKUX CJIOB U MPEATIOKCHUH,
MUHUMYM IPEAJIOTOB, HApEUnil, IpuaraTeibHbIX;
WCIIOJIb30BaHNE HYMEPOBAHHBIX U MAPKUPOBAHHBIX
CIIMCKOB BMECTO CIUIOIIHOTO TEKCTA;

KCIOJIb30BaHUE TAOIUYHOTO (MAaTPUIHOTO) popmaTa
MIpeIbsABICHUS MaTepralia, KOTOPbIN MO3BOJISET
MIpeICTaBUTh MaTepuai B KOMIIAKTHON dopMe 1
HATJISTHO TTOKAa3aTh CBA3H MEXy Pa3IMYHBIMH
MOHATHSIMU;

BBITIOJTHEHHUE O0IIMX MPpaBuil 0(HOPMIICHHS TEKCTa;
TIIATEeTbHOE BHIPABHUBAHKE TEKCTa, OYKBUII, MApPKEPOB
CIIMCKOB;

TOPU30HTAILHOE PACIOJIOKEHNE TEKCTOBOM
nH(popMaluu, B T.4. U B Ta0IHIIAX;

KaKJIOMY MOJIOXKEHUIO, HJIee JOJKEH ObITh OTBEIEH
OTIENBLHBIN a03a1] TEKCTA;

OCHOBHYIO HJIeI0 a03ala pacroiaraTb B CaMOM Havalie
— B [IEPBOI1 cTpOoKe ab3aria (3T0 CBSI3aHO C TEM, YTO
Jy4Ille BCETO 3alIOMUHAIOTCS TIEPBast U MOCIIETHSSA
MBICIIH a03ar11a);

U7eaIbHO, €CITH Ha CIIai]Ie TOJIIBKO 3aT0JIOBOK,
nzobpaxxenue (pororpadus, pucyHoK, TuarpaMmma,
cxema, TabJuIa U T.I1.) ¥ MOANHUCH K HEH.

Ilpaguna ucnonvzosanusn wpugpmos

[Ipu BBIOOpE WIpUGPmMOE NI IpeACTaBICHUS
BepOabHOM HH(pOpMALUY PE3eHTALlUU CIIeAyeT
YUUTBIBATh CJEYIOIIUE paBuiIa;

He pexomenayeTcst cMemMBaTh pa3HbIe munbl
wipugmos B OJTHOM Mpe3eHTAIUH.

VuuteiBasi, 4To 2nadkue (niakamuvie) wpugmol,

T.€. wipugmel 6e3 3aceuex (Tuna Arial, Tahoma,
Verdana u T.11.) jjerye yuTaTh ¢ OOJIBIIOrO PacCTOSHUS,
yeM wpu@Thl ¢ 3aceukamu (tuna Times), To:

JUIs1 OCHOBHOT'O T€KCTa MPEANOYTHTEIHHO
UCIIOJIb30BATh MIAKAMHbLE WiPUPmbL,

JUTSL 3aTOJIOBKA MOYKHO HICTIOJIB30BaTh OeKOPAMUGHDILL
wipughm, €CIiv OH XOPOIIIO0 YATAEM U HE KOHTPACTHPYET
C OCHOBHBIM HIPU(TOM.

Texct nomkeH ObITh YNTaOCNbHBIM (€0 JOIKHO OBITh
JIETKO TMPOYHUTATH C CAMOTO JaJTbHETO MECTA).
Pexomenyembie pazmepul uipugmos:

JUISI 3ar0JIOBKOB — He MeHee 32 MyHKTOB U He Ooliee



https://infourok.ru/go.html?href=http%3A%2F%2Fcomp-science.narod.ru%2Fpr_nab.htm

50, ontumasibHO — 36 MyHKTA;

JUIsL OCHOBHOI'O TEKCTa — HE MeHee 18 MyHKTOB U HE
6onee 32, onTuMabHO — 24 MyHKTA.

He crienyer 3moynorpedisaTe IpONUCHBIMU OYKBaMH
(OHM YHTAIOTCA XYK€ CTPOUHBIX ), [IOATOMY MX
JIOIyCTUMO HUCIIOJIb30BaTh TOJIBKO /ISl CMBICJIOBOTO
BbIJICJICHUS] HEOOJBIINX (PPArMEHTOB TEKCTA.
Haubonee BaxHbIN MaTepua, TpeOYyIOLIHiA
00513aTeJIbHOTO YCBOCHMS, )KEIATEIbHO BBIICIUTD pUue
JUIsl BKJIFOYEHUS aCCOLIMATUBHOMN 3pUTEIBHOM MaMSITH.
Jist BeIIENeHHS] UHGOPMAIIMH CIIETYeT

WCTIOJB30BATh YBEM, HCUPHDIL W/WITH KYPCUBHDBLL TIPU(
T.

Beienenne noguepkuBaHueM 0ObIYHO ACCOLUUPYETCS
C 2UNepcCuLIKoll, TO3TOMY MCIIONIb30BaTh €T0 JIsl UHBIX
Leed He peKOMEHTYETC .

CornacHo HopMaTuBaM [1-2] B yueOHBIX MpPE3eHTAIUAX
JUIs 1eTeil U NOJPOCTKOB:

OTHOIICHHE TOJIIUHBI OCHOBHBIX IITPUXOB MIPH(PTA K
UX BBICOTE€ OPUEHTUPOBOYHO 1:5;

Haubosee ynobounTaeMoe OTHOLIEHHE pa3Mepa
mpudra K mpoMexyTkam Mexay oyksamu: ot 1:0,375
o 1:0,75;

HE JIONyCKaeTcs UCI0JIb30BATh Y3KOE U (MIIH)
KYpCHUBHOE HauepTaHHe rapHUTYpbI LIpUQTa.
Ilpasuna ucnonvzosanusn cpagpuueckoii
uHpopmayuu

JInHaMyKa B3aMMOOTHOIIIEHUI BU3YyaJIbHBIX U
BepOabHBIX 3JIEMEHTOB U UX KOJIMYECTBO
orpeeNAoTcs GyHKINOHAIBHON HAIIPaBIEHHOCTHIO
ydueObHoro marepuana. M3o0paxxenue nupopmatruBHee,
HarJsiiHee, OHO JIerye 3allOMUHAETCs], YEM TEKCT.
[ToaToMy, €ciii MOKHO 3aMEHUTH TEKCT
MH(GOPMATUBHOM WILTIOCTPALMEH, TO JTyYIlle 3TO
C/IeNaTh.

[Ipu ucnonb3oBaHuu rpauku B MPE3EHTALUU CIIEAYET
BBITIOJHATH CJIEAYIOIIUE IIPAaBUJIa U PEKOMEH AU,
00yCJIOBJIEHHbIE 3aKOHAMH BOCIIPUATHS YETIOBEKOM
3pUTENbHON MHPOPMAIUH:

I'paduka (pucynku, pororpaduu, 1MarpaMMbl, CXEMbI)
JIOJKHA OPTaHUYHO JIOIOJIHATH TEKCTOBYIO
uH(pOpMaIIMIO WK TIepeiaBaTh ee B 6oJiee HArJIATHOM
BU/IE.

Kaxxnoe nzobpaxeHue T0JIKHO HECTH CMBICI:
KeJaTeabHO U30eraTh B IPE3eHTAllMd PUCYHKOB, HE
HECYIIUX CMBICIIOBOM Harpy3KH, €CJIM OHU HE
SBJISIFOTCS YacTbIO CTUIIEBOTO O(OPMIICHHUS.

[Bet rpadmyeckux n300paxeHil He JOHKEH PE3KO
KOHTPACTUPOBATh C OOLIMM CTHIIEBBIM 0(hOpMIIEHUEM




cllannma.

Heo6xoamuMo ucnonb30BaTh H300paKEHUS TOJIBKO
Xopouero kayecrna. /[ist aToro Bce n300paxxeHus,
MOMEIIAEMBbIE B TIPE3CHTAIIHIO, JOJKHBI OBITH
IIPEJBAPUTENILHO MOATOTOBJIEHbI B TpapUuecKoM
penakTope.

Henonycrumo:

HCKa)XCHUE MPOIIOPLIHN;

HapyllleHHe TOHOBOIO U 1IBETOBOI0 OanaHca
(hoTon3z00paKeHNUI;

UCIOJIb30BaHNE U300pAKEHUH C TOHMKEHHOM
PE3KOCTBIO;

BUJMMOCTb ITUKCEJIEH Ha N300paKeHUH;
HCIOJIb30BaHNE HEOOPAOOTaHHBIX CKAHUPOBAHHBIX
n300pakeHuit; HapuMep — U300pAKEHUH C
"rpsi3HBIM"(CepBIM, KeNThIM) GOHOM BMECTO Oeoro,
HEKOHTPACTHBIX, Pa3MbITBIX U T.II.

[Ipu moaroroBke B rpau4ecKoM pelakTope
M300pakeHUs TSI TOMEIICHHUS eT0 Ha CIain
MIpe3eHTAlMM Ba)KHOE 3HAUEHUE UMEET BBIOOD JUIs
HETr0 ONMUMAaIbHO20 pa3mepa N pa3peuteHus.
Nmroctpaniuy peKOMEHAYETCsl COPOBOXKIATh
MOSICHUTENIbHBIM TEKCTOM, MTOSICHUTENbHAS Ha/IIIUCh
MIPEUMYIIIECTBEHHO PACIIOJIaraeTcs Mol PUCYHKOM.
N300pakenus mydilie NoMeIaTh JeBee TeKCTa:
IIOCKOJIBKY MBI YUTA€M CJI€Ba-Ha-IIPABO, TO B3IJIA]
3puTes BHayane oOpalaercsi Ha JIEBYIO CTOPOHY
clanja.

CIoKHBINM PUCYHOK WIIA CXEMY CIIEYET BBIBOJUTH
IIOCTETIEHHO.

HeoOxonnumMo ueTko ykas3aTh BCE CBSI3U B CXeMax U
uarpammax.

Ilpasuna ucnonv3oeanusn 36yK06020 cOnpO60IHCOCHUA
3BYKOBOE COIIPOBOXIEHUE JOJDKHO OTPaKaTh CYTh UM
MOIYEPKUBATh 0COOEHHOCTh TEMBI Claiia,
Mpe3eHTAIH, OHO HE JIOJIKHO OTBJIEKaTh BHUMAHUE OT
OCHOBHOMH (BaxxHOH) nHpopmauuu. He ciegyer
HCII0JIB30BAaTh MYy3bIKAJIbHOE WJIN 3BYKOBOE
COIIPOBOYKACHHE, €CJIM OHO HE HECET CMBICIIOBYIO
Harpysky.

Ecnu 310 poHOBast My3bIKa, TO OHA JJOJKHA HE
OTBJIEKATh BHUMAaHUE CIIyIIATENIEeNH U HE 3arylaTh
CJIOBa JIOKJaaunKa. BkiroueHune B kauecTBe (POHOBOTO
COTIPOBOYKACHUSI HEPEJIEBAHTHBIX 3BYKOB (MENOINH,
MIECEeH) MPUBOJIUT K OBICTPOM yTOMIIIEMOCTH
00y4yaeMbIX, pACCEUBAHUIO BHUMAHUS U CHU)KEHUIO
MIPOU3BOIUTEILHOCTH O0YUEeHHUS.

HeoOxonumMo BeIOpaTh ONTUMAaIbHYIO TPOMKOCTb,
9TOOBI 3BYK OBLI CJBIIIEH BCEM CIYIIATEINsIM, HO HE




OBbLT OTTYIIUTEIbHBIM.

Hcnonws3oBanre MyIbTUMEIUHHBIX 0JI0KOB (B TIEPBYIO
ouepe]lb — 3BYKOBBIX) CHJIBHO OTPaHUYEHO B
MIpe3EHTALMIX, KOTOPbIE CAMOCTOSITEIILHO
MIPOCMAaTPUBAIOTCS AYAUTOPHEH OJHOBPEMEHHO Ha
HECKOJIbKUX KOMITbIOTepax (HampuMmep, yualuMHcs B
KOMIIBIOTEPHOM KJIACCE).

Taxxe 0CTOPOKHO CIeAyeT UCIOIb30BaTh 3BYKOBBIE
(parMeHThI B IIPe3eHTAIHIX, COTPOBOKAAEMbIX
JOKJIaTYUKOM.

I'maBHOE NMpaBUIIO 03BYYNBAHUS [IPE3ECHTALIUN: B
Ka)KJIbIl KOHKPETHBI MOMEHT BPEMEHU 3BYKH
UCXOJAT TOJAbKO U3 00H020 UCTOYHMKA (13
Mpe3eHTAIMH W OT JAOKIaI4uKa).

Anumayuonnsie I¢pghexmaot

PexomMeHnyercs uCoab30BaTh BO3MOKHOCTH
KOMITBIOTEPHOW aHUMAIIUH JIJIS TIPECTaBICHUS
uHpopmanuu Ha crnaige. OgHAKO HEe CTOUT Ype3MEpPHO
HACBHIIIATh MPE3EHTALNIO TAKUMHE (P (PEeKTaMu, HHAYe
3TO BBI30BET HETATUBHYIO PEAKLIMIO ayIUTOPUH.
AHuManus J07KHa ObITh ClIep:KaHHa, XOPOIIOo
MPOyMaHa U I0IMyCTUMA!

JUIsL IEMOHCTpAaLlMY JUHAMHYHBIX IIPOLIECCOB;

JUIS IPUBJICYEHUS] BHUMAHUS CIylIaTesied, Co31aHus
orpeeNieHHOM aTMoc(ephl MPe3eHTAIIH.

AHuMaIus TeKCTa JI0JKHA ObITh YI0OHOMU AMist
BOCHPHUATHS: TEMII JOJKEH COOTBETCTBOBATh TEXHUKE
YTEHUSI 00Y4aIOIINXCSl.

He crout 310ynoTpedasTh pa3nuyHbIMU
aHMMAaIMOHHBIMU 3(pPeKTaMu, OHU HE TOJIKHBI
OTBJIEKaTh BHUMaHUE OT COJIepKaHusl HHPOpMaluu Ha
craiize.

AHuManus He JOKHA ObITh CIIMIIKOM aKTHBHOM.
Oco6eHHO HexenaTeabHbl Takue APPEKThI, KaK BbLIET,
BpallleHHE, BOJIHA, TOOYKBEHHOE MOSIBIIEHNE TEKCTa U
T.7. B yueOHBIX MIpe3eHTalusIX IS IeTeH U
MOJIPOCTKOB Takue 3(h(HeKThl, Kak deudxcywuecs
CcmpoKu TI0 TOPU3OHTAIH U

BEPTHUKAIH, 3aNpelieHbl HOpMaTUBHBIMU
nokymeHTamu [1].

Bbonbiioe BiusHUE HA OJCO3HAHKE YEIIOBEKA
OKa3bIBa€T MYJIbTUILIMKALMA. Ee Bo3elicTBIE ropas o
CHIIbHEE, UeM JIEHCTBHE OOBIMHOTO BHAcO. UeTKHe,
SpKue, ObICTPO CMEHSIOIINECS KapTUHKH JIETKO
"BreuarbiBaloTCs" B mojico3Hanue. [Ipuuem, uem
KOpOY€E BO3/IEHCTBUE, TEM OHO CUJIBHEE.

Ho npu 3TOM crieyeT mHOMHUTS: 110001
HepeNeBaHTHBIN JBMKYIIHNICS (AaHUMUPOBAHHBIN )
00BEKT MMOHMKAET BOCIIPHUITHE MaTepHaja, OKa3blBaeT




CHJIBHOE OTBJIEKAIOIIEEe BO3ACHCTBHE, HAPYILIAET
JUHAMHUKY BHUMAHHS.

BaxuelmmM cBOMCTBOM MyJIbTUMEIUIHOTO OJ0Ka
ABIISIETCSI CKOPOCHIb U Ka4ecmeo ero padoThl B
cocrase npe3eHTauuu. C 3Tol TOUKE 3peHUs HAJIMYKe
OO0JIBLIIOrO KOJIMYECTBA MYJIbTUMEIUNHBIX OJIOKOB B
IIPE3eHTAalH HEeLleneco00pa3Ho, TaK KaK MOXKET
3HAUUTEIIBHO 3aMEIUTh €€ padoTy.

VY4er yka3aHHBIX OCOOCHHOCTEN KOHCTPYHPOBAHUS U
oopMieHNs Ipe3eHTalluy B 3HAUUTEIbHON CTENEHH
BIHsIeT Ha 39()(HEKTUBHOCTH BOCIIPUATHUS
MPECTaBICHHON B Hell nH(opMaIuy.

2.5. MeToanyeckue MaTepHuabl.
1)Meroaudeckre MaTepHabl ISl IPOBEACHUS TECTUPOBAHMSI ITPeACTaBICHBI B [IprnokeHum 1.

2) Obpazosamenvhble MEXHONOSUU:

-HCIIOJIb30BAHUE UTPOBBIX TEXHOJIOTHA.
-MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTHH.
-IMYHOCTHO-OPUECHTUPOBAHHOE O0YICHHE.

2.6.Cniucok JuTepaTypsbl

Jlureparypa

e banam A.W. 3agaun no ¢usuke u metoas! ux pemenus. M.: [Ipocemenue, 1983.

e by3nun A. U., 3uns6epman A. P., Kporos C. C. Pa3 3anaua, aBa 3aiaya... M.: Hayka, 1990

e Bcepoccuiickue onumnuaael no gusuke. 1992—2001 / [Tox pea. C. M. Ko3zena, B. I1.
Cnoboasauna. M.: Bep-6ym-M, 2002.

e Kabapaun O. @., Opnos B. A. MexxayHnapoansie puznueckue onumnuaasl. M.: Hayka,
1985.

e Ko3zen C. M., Koposun B. A., Opnos B. A. u np. ®uzuka. 10—11 xi.: COopHuUK 3a51a4 ¢
OTBETaMH U pemieHusAMHU. M.: MHemo3suHa, 2004.

e [lepensman . U. 3naere nu Bol pusuky? M.: Hayka,2004
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TecTupoBanue no reMe «TenjioBbie sIBJICHUS»

1. CpenHior0 KHHETHUYECKYIO SHEPIHIO TEIJIOBOTO JIBHIKCHHS MOJIEKYJ Pa3peKEHHOIO rasa
YMEHBIIWIN B 2 pa3a U KOHLEHTPAIMIO MOJICKYJI Ta3a YMEHbIIWIK B 2 pa3a. Uemy paBHO OTHO-
IEHUE KOHEYHOTIO JIaBJICHUS K HaYaJIbHOMY?

Pemenue.

JlaBiieHne pa3peKEeHHOro raza MpoNnoOpPIUOHAIBHO MPOU3BEACHUIO KOHIICHTPAIMU MOJIEKYJI
ra3za u CpCI[HGfI KHHCTH‘IGCKOﬁ 3Hepr1/11/1 TCIIJIOBOT'O ABHXKCHMUA, HaHpI/IMep, JJIsT OAHOATOMHOTI'O
rasa:

2 -
p——nk.
3
[Ipy OJHOBPEMEHHOM YMEHBILIEHHH CPEIHEN KUHETUUECKONW DHEPIUHM TEILIOBOTO JBUKEHUS

B JIBa pa3a U KOHIIEHTPALIUU MOJIEKYJ] B JIBa pa3a JaBJICHUE PA3pPEKEHHOr0 Ta3a YMEHBIIUTCS B 4
pasa.

Otset: 0,25.

2. B 3akpbiToMm cocyzne o0béMoM 10 nuTpoB HaxoauTcs 5 Moib azoTa. TemmepaTrypa rasa
paBHa 26 °C. Uemy paBHO naBieHue raza? OTBET BbIpa3uTe B KUJIONACKAIAX M OKPYIJIUTE 10
LIEJIOTO YHCIIA.

Pemenue.

CocrosiHMe naeaabHOIo raza onuchbiBaeTcs ypaBHeHueM Kuaneiipona — Menieneesa:

pV = vRT.

HaiineM otcroza naBiieHue:

RT 5-8.31-299
p=" " ~ 1242 kITa.
v 10-10-

OtBer: 1242.

3. UneanbHblif Ta3 HAXOOUTCAd B 3aKPBITOM COCYA€ IIpU HOPMAJIBHOM aTMoc(hepHOM
naBieHuH. [IpM HEM3MEHHOW KOHIEHTpAIlMM MOJIEKYJl CpEnHss KHHETHYeCKash dHEPTus
Xa0THYECKOT0 TEIUIOBOTO JBM)KEHHUS MOJIEKYN yMeHbluaercs Ha 2 %. OmnpenenuTe KOHEYHOE
nasieHue rasa. Oteer Bbipasure B klla.

Pemenue.

Cpenusisi KWHETHYECKasi SHEPTHs TEIUIOBOTO JBIKEHHUS MOJICKYN WACATHbHOTO Tasza MpsiMO
NPONOPLHOHATIbHA A0COIIOTHON TemIeparype:

J— 3 .
E = ZkT.

i~

CrnepnoBarenbHO, IPU YMEHBIIEHUHM CPENHENH KUHETUYECKOW 3HEpruu Ha 2 % NpOUCXOIUT
yMEHbILIEHUE TeMIlepaTypsl rasa Ha 2 %.

OcnoBHoe ypaBHeHrne MKT cBsi3bIBaeT MakpOCKONMUYECKHE MapaMeTphl (J1aBieHue, 00bEM,
TeMIepaTypa) TEPMOAMHAMHUYECKON CUCTEMBI C MUKPOCKOIMTUYECKHUMHU (Macca MOJIEKYJ, CpeIHss
CKOPOCTh WX JBFDKEHUs) F — nkf, r7e #1 — KOHIIGHTpalMsg MOJEeKyn ra3za. Tak Kak
TeMIepaTypa yMeHbIaeTcs Ha 2 %, TO U JaBiIeHue yMeHbIInuTes Ha 2 %. OTcrona



p2=0,98p; =0.98-100 klla = 98 klla.

OTtBeT: 98.

p, 107 T2

4. Ha pucyHke mnokaszaH Tpaduk mporecca Ajii MOCTOSHHOW MaccChbl
UJEaIbHOTO OJIHOATOMHOrO rasza. B 3Tom mporecce ra3 cosepuiaer padbory,
paBuyto 3 k/[x. KakoBo konm4ecTBO TEIIOTHI, mojaydeHHoe razom? (OTBeT

naute B kJ[x.)
Pemenue.

————————————————————

———— -
]
]
]
]
L -
]
]
]
]
]
]
]
]
-

Kak BUIHO U3 quarpaMmsl, UCCIENYEMBIN IIPOLECC SABIIAECTCS U30TEPMUUECKUM. TTockonbKy
TEMIIEPATypa UIEAIBHOIO ra3a He U3MEHSIIACh, €r0 BHYTPEHHSSA YHEPIUs TAK)Ke HE U3MEHSIIACK.

CrnepnoBarenbHO, COIVIACHO IIEPBOMY Hayaly TEPMOAMHAMMKH,
MOJIyYEHHOE ra30M, PaBHO COBEPILIEHHOI ra3om pabore.

OTrBerT: 3.

KOJIMYCCTBO

TEILIOTHI,

5. OnuH MOIb MJICATbHOTO OJHOATOMHOTO rasa, HaxoJsulerocs mpu Temmepatype +27 °C,
M30XOpUUYECKH HarpeBaroT. Omnpenenute, BO CKOJIBKO pa3 M3MEHUTCS TeMIIepaTypa 3TOro rasa,
€CJIM B ATOM Ipoliecce COOOMIUTh Trazy KonuuecTBO TernoTsl 11218 Ix. OTBeT okpyriure 110

[IEJIOTO YHCIIa.
Pemenmne.

Cornacro nepsomy Hauany tepmomunamukn & = A + Al/. B usoxoprom mporecce ra3 e
coBepIIaeT padoTy, a BHYTPEHHSISI SHEPTHsI €r0 U3MEHSIETCSI CIEAYIOIUM 00pa3oM:

VR(nT), —T\) < n=

(RS IS

3
Q=AU = 5 VRAT =

OTrBer: 4.

0

3VRT,

11218

1,5-1-8,31-300 +

1 = 4.

6. TemmepaTtypa HarpeBartens TerutoBoir Mammebl 800 K, Temmneparypa XonoawibHUKa B 2
pa3a MeHblIlle, yeM y HarpeBaTens. KakoB makcumanbHO Bo3MOkHbIN KIIJ[ mammube1? (OTBeT

JIaliTe B POIICHTAX.)
Pemenue.

T, =

TeMnepaTypa XOJIOAUJIBbHHUKA paBHa

T,
2

300 _ | i

B0o3MOHbIN KIIJ] TeroBoi Mmamube! pased KII/[ mammnasr Kapro

T, —T. 800 K—400 K

n= z
Ty 800 K

OtBeT: 50.

7. 3aBUCUMOCTh TeMIepaTypsl 0,2 kxr
NEepBOHAYAJILHO  Ta3000pa3HOro  BemecTBa  OT
KOJIMYECTBA BBIJCICHHOW UM TEIUIOTHI MPECTaBICHA
Ha pUCyHKe. PaccMarpuBaeMblél IpoLiECC UAET IIpU
IIOCTOSIHHOM J1aBiieHnH. KakoBa yJenpHas Temiora
napoo6Opa3oBaHus 3Toro BeniectBa? OTBET BBIpa3uTe
B KJK/KT.

Pemenmne.

T

= 50 %.

L as oil's &= s e

/

[

Tt

T A

= b vl e

]
=

y

*

MaxkcumanbHO



Bo Bpewmst mporiecca KOHACHCAIIMK TEMIIEpaTypa BEIIeCTBa He n3MeHseTcs. TakuM o6pazom
IpoIiecCy KOHCHCAI[MH COOTBETCTBYET TOPU30HTAIBHBIN y4acTOK rpaduka. M3 pucyHka BUIHO,
4TO B nporiecce KOHJIEHCAllUH BEILECTBO yCIeno
BBIIEINATE Q=38 KJx —2 k/Ix =6 kXK. CnenosarennHO, yaenbHas TEIUIoTa
apooOpa3oBaHMs STOrO BEIICCTBA PaBHA

Q 6 x/lx S
r=—=—/——=730 k/x/Kkr.
m 0.2 xr

OtrBeT: 30.

8. Kakyro Maccy BojbI HEOOXOIMMO HCIIapUTh B 3aKPHITOM TTOMeIeHHH 00béMoM 50 M3 mpu
temneparype +20 °C ainst Toro, 4To0bI OTHOCUTENBHAS BIAXHOCTH Bo3pocia Ha 25%? JlaBneHue
HACBHIIIEHHBIX MApOB BOJbI MPHU YKa3aHHOUW Temreparype paBHo 2,33 klla. OTBer BhIpasute B
rpaMMax 1 OKpYyIJIUTE A0 LEJIOT0 Ynca.

Pemenne.

o= 100%.

OTHOCHUTENbHAA BIIAYKHOCTH BO3yXa BBIYHUCIIACTCA 110 q)OpMy.]'IeZ P
Torma Pa3sHOCTb OTHOCHUTEIBHOM BIAXKHOCTH JI0 HCIIApCHHUA U ITOCJIC paBHA:

P2 Pl ,
P — Q) =A@ = — 100%.

mRT
p_ [

U3 3akona MenpaeneeBa-Knanerpona: u v
[ToxcraBisis BeIpakeHUE Ui JaBICHUS B (GOPMYITy AJ Pa3HOCTH BIAKHOCTEH MOIYUHM:

my RT my RT

TV T av AmRT
Ap =LY BV 100% = -~ . 100%.
I)ll.ll. u I)ll.ll.
Otkyna
Ap VUpyn 50 M3 - 18-1073 kr/moan-2.33-10° [1a
Am = — . =0,25- —— - - ~ 0,215 kr =2
100%  RT 8,31 JIx/(monn-K)-293 K
OtrBert: 215.

9. YtoOb1 Harpets 96 T mMonubneHna Ha 1 K, Hy)XHO mepenath eMy KOJHYECTBO TEIUIOTHI
paBHoe 24 JI)x. Uemy paBHa YyjelbHas TEIUIOEMKOCTh A3TOro BemiecTtBa? OTBET 1aiTe B
Jx/(kr-K).

Pemenne.

Ha wHarpes 1 = 0,096 Kr yommonena na | K neo6xommmo 3aTpaTUTh KOJMYECTBO

— . oY, -
remmorer @ = em -1 K =24 JIx. OTcro/1a HaX0IUM YACTBHYIO TEINIOEMKOCTh MOJIUO IeHA

0 24

= - = JIx/(kr-K) =250 JIx/(kr-K)
m-1 K 0,091 ' —

OtBeT: 250. ® - -

W0—— 11—t

10.Har pa(bI/H(e MMpEACTABJICHBI PC3YJIbTAThl USMEPCHUA KOJINYC- 30 =
CTBa TETUIOTHI Q, 3aTpayeHHOr0 Ha HarpeBaHue | KT HEKOTOPOTO Be- 20 .
mecTBa, IpUu pa3jIMIHbIX 3HAYCHUAX TCMIICPATYPhbL t aToro BEIIIECTBA. 10 !
-
o —1—

20 4 60 80 100 BT



[TorpemHocTh n3Mepenus koaudecTBa TerioThl AQ = £500 I, remneparypsl At =+2 K

Bri6epu 1Ba yTBEpKIEHHS, COOTBETCTBYIOIINE PE3YJIbTaTaM 3TUX U3MEPEHHUIA.

1) YaenpHas TermnoéMKocTh BemecTBa npuMepHo paBHa 600 JIx/(kr-K)

2) dns narpesanus 10 363 K Heooxoaumo coodumuth 6onbie 50 kJx.

3) IIpu oxnaxnennu 1 kr BemiectBa Ha 20 K Beimenures 12000 [Tx.

4) [1ns narpeBanus 2 kr BemectBa Ha 30 K HeoOxoaumo coodumuts mpumepro 80 kJ[xk.
5) Y nenbHas TEII0EMKOCTh 3aBUCUT OT TEMIIEPATypHhI.

Pemenne.

[TpoBepuM cripaBeUIUBOCTh MPEIOKEHHBIX YTBEPKIACHUM.

1) TemioTy, nepeaHHyIO TeIy MOKHO BBIYUCIUTH MO GopmyIie: Q = cmAr, [TosTomy 3a-

BUCHMOCTD Q“ J— npsmas. [IpoBenéM anmpoKCUMAIIMOHHYIO MPSIMYIO Ha rpaduke:

Otkyna ynenbHas TEMI0EMKOCTh

Q0  (50—5)-10% JIx - 3o, et
= mar = 100C_200c 2023 107 A/, :

2) Hnsa narpeBanus 1o 363 K, o ects g0 363 — 273 = 90 °C % /
HE00X0AMMO co00IUTh Teny MeHble S0 kJ>k sHepruu. 30 /{3

3) Ilpu oxnaxnennmu | kr BemectBa Ha 20 K Bwimenur- 20 W
cq 000 Ik /(kr-K) -1 kr-20 K = 12000 Ix. 10 /

4) lna narpeBanus 2 kr Bemecta Ha 30 K HeoOxonumo coo6- 0 { >
LA T npuMep- 20 40 60 80 100 ©°C

1o 6000 Ik /(kr-K) -2 kr-30 K = 36000 /I>x = 36 k/Ix.
5) VaenbHas TEMI0EMKOCTD HE 3aBHCHT OT TEMIIEPATYPHI.
TakuMm oOpa3om, BEpHBIMHU SIBIISIIOTCS YTBEPKACHUA 1101 HOMepamu 1 u 3.

OtBeT: 13.
11. Ha pV-auarpamMme mokaszaH HUKIUYECKHI MPOLIECC, COCTOSIIUN U3 ABYX H300ap U IBYX
annabat. B kauecTBe pabodero BemecTBa UCIOIb3yeTCsS OJTHOATOMHBIN HJICATBHBIHN Ta3.

g, ElTa 4

500 -

gl

i1 || R e

Lo e Bttt

[ |

W3 nmpuBea€HHOTO HUXKE CIUCKA BHIOEPHUTE JIBA MIPABUIIBHBIX YTBEPKICHHUS.

1) JaHHBIN UK COOTBETCTBYET ITUKITY HI€ATbHON TEIIOBOM MamuHbI (mukity KapHo).

2) B npouecce 1-2 ra3 moxy4ui KOJIMYECTBO TEIIOTHI 2,5 KJ[XK.

3) B mpomecce 3—4 ra3 orman B 2 pa3a MEHbIIEEe KOJUYECTBO TEIUIOTHI, YeM IOJy4YWs B
nporecce 1-2.

4) BuytpenHsist sHeprus rasza B npoiiecce 4—1 Bo3pacraer.

5) B npoueccax 2—3 u 4—1 ra3 He coBepiaer paboThlI.

Pemenue.

[IpoBepuM NpaBUIBLHOCTD YTBEPAKIACHUM.



1) Huxn KapHO cocTOMT M3 ABYX M30TEPM M IBYX aanabar. Y TBepkaeHHe | — HEBEpHO.
2) Ilpomecc 1-2 sBngercs u300apHBIM HarpeBaHHEM U, COIJIACHO MEPBOMY Haydaly
TEPMOJMHAMHUKH, JIJIsI HETO CIIPaBEAINBO

3 5 i
Q =AU +A = 5 VRAT + pAV = = pAV 2,5 x/IxK.

VYT1BepxkaeHue 2 — BEpHO.

3) B mportecce 3—4 namienue raza B 2 pa3za MEHbIIE, 2 BOT 00BEM U3MEHSETCS 3HAYUTEIHLHO
Oouibinie, yeM B nporiecce 1-2. YTBepkaeHue 3 — HEBEPHO.

4) Anmabata Bceraa uueT Kpyde ueM uzorepma. [Ipu 3Tom, 4em BbIlie HaXOAUTCS U30TepMa
Ha pV-nuarpaMMe, TeM BbIllIe TeMieparypa raza. OTcioa aenaeM BbIBOJI, YTO TeMIepaTypa rasa
B COCTOSIHUM | BBILIE YEM B COCTOSIHUM 4, CII€0BaTENbHO, BHYTPEHHSS SHEPIUsl YBEINUYMIIACH B
nponecce 4—1. YrBepxkaenue 4 — BepHO.

5) O6wem raza B mporeccax 2-3 u 4—1 U3MeHsAETCs, a 3HAYUT, Ta3 COBEpLIaeT padoTy.
YT1BepKACHUE 5 — HEBEPHO.

Q, xilx

OtBeT: 24. .

12. Ha rpaduke mpencTaBlIeHbl Pe3yIbTaThl U3MEPCHHS KOJIMYe- -
ctBa TeroThl Q, 3aTpaueHHOro Ha HarpeBanue 1 kr BemecTBa 1 u 1 xr @ ’
BEIIECTBA 2, TPHU pPa3IUYHBIX 3HAYCHHUSIX TEMIEpaTypsl t 3TUX Be- &% / s
niectB. BriGepute Ba yTBep:KIeHUS, COOTBETCTBYIOIINE PE3yIbTaTaM - A
JTUX U3MEPEHUN. 104+, A

; /|
1) Tenno€MKOCTH ABYX BELIECTB OJMHAKOBHI. 20 40 60 8o 100 »°C

2) Tem10€MKOCTh MEPBOTO BEIIECTBA OOJIbINE TEIUIOEMKOCTH BTOPOTO BELIECTBA.

3) dnst u3amenenus temmneparypsl 1 kr Bemecta 1 Ha 20° HEOOXOIMMO KOJIUYECTBO TETUIOTHI
6000 JIx.

4) Jlns u3menenus temrnepatypsl 1 kr Bemrectsa 2 Ha 10° HE0OXOAMMO KOJIMYECTBO TEILJIOTHI
3750 Ix.

5) HauanbsHble TemnepaTypsl 06oux BemecTB paBHbl 0 °C.

Pemenne.
[IpoBepum cipaBeIIMBOCTD NMPETIOKEHHBIX YTBEPKICHUI.
VYienbHas TEIUIOEMKOCTh BEIIECTBA — KOJWUYECTBO TEIUIOTHI, KOTOPOE HYKHO IEPENaTh

Tely, Maccol 1 Kr asist Toro, 4To0bl yBENIUYUTH ero TeMieparypy Ha 1 °C. TemoémkocTu nepso-
r0 U BTOPOT'O BELIECTB PABHBI

1 (80 °C) —@1(40 °C) 50 x/Ix —20 x/Ix

C - - - = 0,75 xJIx/°C,
: 80 °C — 40 °C 40 °C KK
>(100 °C) —0-(20 °C 30 k. Iox — 0 x/1x - ,
Ty = 22 “'_') ('“(; - ) = KK — K Jox = 0,375 x/Ix/"C.
100 °C —20 °C 80 °C :

CrnenoBarenbHO, TEMIOEMKOCTD NEPBOTO BElleCcTBa 0OJIbIIE TEMI0EMKOCTH BTOporo. J{is u3-
MEHEHHS TeMIeparypsl | Kr nepBoro BemiectBa Ha 20° HEOOXOIUMO KOJIMYECTBO TEIJIOTHI, paB-
HOE

myciAn = CiAn = 0,75 x/Ix/°C-20 °C = 15 x/Ix = 15000 Ix.

st msmeHeHust Temrepatypsl 1 kr BToporo BemectBa Ha 10° HE0OXOAMMO KOJIMYECTBO TeIl-
JIOTBI, paBHOE



macarAtr = CoAr = 0,375 kIx/7C-10 °C = 3,75 kJIxx = 3750 /Ix.

HauanbHas TeMiiepaTypsl IEPBOrO U BTOPOTO BEIIECTB HE PABHBI HYJIIO.
TakuM o0pa3oM, BEpHBIMHU SIBIISIIOTCS YTBEPAKACHUSA 1101 HOMeEpaMu 2 U 4.

OtrBerT: 24.

13. B cocyne moj mopiiHEeM HaxoAuTCs Boja M BoAsHOW map. OO0BEM cocyna MeIIeHHO
M30TEPMUYECKU YBEJIMUYUBAIOT, IIPH 3TOM B COCYyJIeE elle ocraercs Boga. Kak u3MeHsAoTCs Npu
TOM Macca mapa U ero jaasieHue? J{is Kakaod BENTWYMHBI MOJOEPUTE COOTBETCTBYIOIIUI
XapaKkTep U3MEHEHUS:

1) yBenuumiach
2) yMeHbIINIACh
3) He U3MEHUIIach

3anuimute B TaOnuIy BhIOpaHHbIe MUGPBI 17 KaKaoi ¢uznyeckoil BenuuuHbl. L{udpsl B
OTBETE MOTYT ITOBTOPSTHCS.

Macca napa [aBienue napa
Pemenne.
ITon nopuiHeM HaxoIATCS BOAA M HACBILICHHBIM map. HacellleHHBI map — 3TO nap,

HaXOHHMHﬁCﬂ B JUHAMHWYCCKOM PABHOBCCHUHU C KHAKOCTBIO. HpI/I KaXXJI0M HEOOJIBIIIOM
YBCIMYCHUN 00BéMa coCyda HOaBJICHHUC IIapa HEMHOI'0O YMCHLINACTCA, TO CCTbhb HApyLIacTCAd
JUHAMHUYCCKOC pPaBHOBCCHC. Bcnencrtsue »Toro MOJICKYJIBI KHAKOCTHU IICPpEXOoddAT B ras JId
BOCCTAHOBJICHUS PAaBHOBCECHA. To ecth IIpHu YBCIINYCHUU 00BéMa HACBIIICHHOI'0 BOJAAHOIO I1apa
MMPOUCXOAUT UCTIAPpCHUEC BOAbI, MACCA I1apa YBCINYNBACTCA. HaBJ’IeHI/Ie HACbIIICHHOI'O IMapa U €ro
IJIOTHOCTD ABJIAKOTCA IMMOCTOAHHBIMHA IIPH IMOCTOSTHHOM TEMIICpATypEC.

OTtBeT: 13.

14. B Tonke TEmIOBOM MAaIIMHBI CTOPESIO TOTUTMBO MAacCO¥ M C yIenbHON TeIUIOTOM cropa-
Hus . [Ipu aToM pabodee Teno MalIuHBI Mepeaio XOIOAUIBHUKY KOTHYECTBO TEIIOTH Qxon <
0. Cuuras, 4yTo BCS TEIJIOTA, BBIJICIUBIIASCS TIPU CTOPAHUU TOILJIMBA, ObUIa TIEpeiaHa padouemMy
TEeNy, YCTAHOBUTE COOTBETCTBUE MEXAY (PU3NUYECKUMHU BEIHMUYMHAMHU U BBIpAXKAIOMIMMH UX (op-
mynamu. K ka0l mo3uiuu nepBoro cToiaoda noadepuTe COOTBETCTBYIOIYIO MO3UIIMIO U3 BTO-
pOro CcTONOIA U 3aMUIIUTE B TAOIUILY BEIOPaHHBIE IUQPHI MO COOTBETCTBYIOLIUMHU OYKBaMHU.

OU3BNYECKAS BEJIMUMHA EE 3HAYEHUE (B CH)
A) pabota, COBepIIEHHAS TEMIOBOI MAITHHOM |Oxon|
b) KII/] TermnoBoii ManimHbl 1) - W
QK{'.I.'I
2) qm
3) g — Ouon

4) qm + Qo

3anuiuTe B OTBET LIU(PHI, PACHIOJIO0KUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:



Pemenue.
Pabora, coBepmiéHHas TEIIOBOW MAIIMHOW OyJIeT BBIYHCIATHCSA MO Gopmyne &1 + Qo

|Q.~u':.l| |

| — I=xonl

Beipaxkenue mis KIT/] TerioBoii MaliMHbl KMEET BH/T 1

OtrBerT: 41.

15. OguH MO OIHOATOMHOT'O HJICAJILHOTO ra3a y4acTBYeT B Iporecce 1— N
2, rpaduk KOTOpOro m300paxeH Ha pucyHke B koopauHarax V—T (V — oOvém ¥
u T — aOcomoTHas Temmeparypa rasa). Kak H3MEHSIOTCS B XOzIe 3TOTrO
npoliecca BHYTPEHHS SHEPTHs ra3a v ero JaBjieHue?

]

Jns  Kaxaoll BEIMYMHBI ONPEAEIIUTE COOTBETCTBYIOIIMH  XapakTep
W3MEHEHUS: 0 T

1) yBenuuuBaercs
2) yMeHbIlIaeTCs
3) He u3MeHseTCs

3anuinuTe B Ta0IMIly BRIOpaHHbBIE HUQPBI 1S KAXKI0H PU3NIECKON BEJTMUHHBI.
[{udpe! B 0TBETE MOTYT MOBTOPSTHCA.

BuyTpenHss dHeprus aBienue
rasa rasa

Pemenmne.
BuayTtpennss sHeprus GUKCHPOBAHHOTO KOJWYECTBA HJI€ATHHOTO Tra3a 3aBUCHUT TOJBKO OT

TEMIICPATYPhI, T.C. YMCHBIICHUC TEMIICPATYPbl NPUBEACT K YMCHBIICHUIO BHYTpeHHeﬁ OHCPIrun
rasa.
.i.J'J’

— = st

Ha rpaduke nsobpasken u300apHbIil npouecc, T.K. 1 CJIeIOBATENIbHO, JaBJICHUE
ra3a OCTaeTCsl IOCTOSIHHBIM.

OTrBeT: 23.

TectupoBanue no treMe «CBeTOBbIE SIBJIEHUS»



1. Jlyu cBera majaer M3 BO3[yXa Ha IOBEPXHOCTh CTEKJIA. YTOJ] HaJEHUs Jyda MOYKHO
U3MeHATh. B Tabnuie mnpuBeAeHa 3aBUCHMOCTh yIJIa MPEJIOMIICHHUS [ dydya OT yria
najieHus o Jtyda (yribl BRIpaXeHbl B rpagycax). UeMy paBeH IOKa3aTelb NpeloMIIeHUs cTekna?
OTBeT OKpPYTIIUTE IO JECATHIX TOJIEH.

a,°l 10| 20 | 30 | 40 | 50 | 60 | 70 | 80

p,°16,23(12,34 (18,21 (23,69 (28,61 |32,77(35,97 37,99

Pemenue.
COFHaCHO 3aKOHy HpCHOMHeHI/IH CHCHHI/cha, I10Ka3aTcCJIb HpeHOMHeHHﬂ CBs3aH er'IOM
naacHuA u er'IOM HpeHOMHeHI/IH COOTHOIIICHHUECM . _
SIn & sin 30° 16
n= — - - == 1.6.
sinfB sinl8.21°

OtrBeT: 1,6.

2 r=Tr=a="r-T-

R
- + -
B mwiockom 3epkaiie 3 Habmonaercs nuzodpaxkenue crpenku C, riaz | G
HaxonuTes B Touke /. Ha CKONBKO KITETOK Hy’HO CMECTHTh TW1a3 mo i+ i i @ i 1 1 i |
BEPTUKAIM, YTOOBI MOJHOCTBHIO YBUIETH H300pPAKEHHE CTPEIKH. :__T__.__,__Jr__:_%:_'r_ﬁ'__:
L S S
i i i i
L M| L _l

] [ ]

| ] !

(CmerieHre cuuTaiTe IMOJIOKUTEIbHBIM TIPU JIBUJKEHUU BBEPX U
OTPHUIIATEIILHBIM IIPH JIBHOKCHUH BHU3.)
Pemenmne.

Ha pucynke moctpoeHo uzobpaxenue crpesiki C B IIIOCKOM 3epKalie U
o0o3HaueHa 00JIaCTh, KOTOpas BHJIHA TJa3y B 3€pKajie M3 TOYKH /.
[Tepememenue ri1a3a Ha OJHY KIJIETKY BBEPX IMO3BOJIHT TOJHOCTHIO YBHJIETh
H300paKCHUE CTPEIIKH.

OtBeT: 1.

3. Ha pucynke crneBa m300pakeHbl JBa TUIockux 3epkana (31 m 32) u J1yd, TOPU30HTAIBHO
najaonmii Ha 3epkaio 1. 3epkano 2 MOBOPAuMBAIOT OTHOCHUTENBHO TOPU3OHTAJIBHOM OCH,
npoxosmiei yepe3 Touky O, Ha yron 15° (pucyHok cnpasa). [log kakum yrioM K TOPU3OHTY
OyZeT pacupoCTpaHAThCs JIyd, OTpaXEHHBIN OT 3epkaiia 27

31 31

J1 J1
" B

0 15 0

32 =

Pemenmne.



15° O

[ToBOpoT BTOpPOrO 3€pKana MpUBEAET K TOMY, YTO YTOJ TaJaeHus OyaeT COCTaBisATh 15°.
CoriacHO TPSIMOJIMHEHHON ONTHKE, YroJ HaJeHHs paBeH Yrily oTpakeHus. M3 mocTpoeHws
CJIETyeT, YTO OTPaKCHHBIN Jyd OyneT pacmpocTpaHsaTcs moxa yriom 90° — 15° — 15° = 60° k
TOPH30HTY.

OtrBeT: 60,

4. Vron magacHus CBETa Ha TOPU3O0OHTAJIBHOC IINIOCKOC 3CPKaJIo 109
i

Tt
paBCH 30 quy 6y,Z[CT paBE€H Yrojl OTpaxXEeHusd CBCTa, CCIIN

IIOBEPHYTh 3€PKalO Ha IDr‘TaK, KaK MOoKa3aHO Ha pUCYHKE? (OTBET s
JlaTh B Ipajycax.) Q 0"
Pemenue.
Ecnu noBepHyTh 3epKaino Ha 10° TakK, KaK [I0Ka3aHO Ha PUCYHKE, YIoJI MaJCHUs YBEIUIUTCS
na 10” i cramer paBeH

o= 30"+ 10" = 40",

Yron mnaaeHWss paBeH YIJy OTPaXEHHUs, a 3HAYUT, YToJl OTPAKEHUS TaKXKE CTaHET
r |
pasen 40"

Otgert: 40.

5. [lpenmer Haxoautcst Ha paccrossHun S0 ¢M OT TI0CKOTO 3epkana. KakoBo Oyaer paccTosiHue
MEXy HUM U €ro M300paKeHUEM, eclid MpeaMeT yAaduTh oT 3epkana emié Ha 15 cm? (OTBeT
J1aTh B CAHTUMETPAX.)

Pemienne.

Paccrosinne Mmexay mnpeamMeTroM U €ro M300pakeHHEM B IUIOCKOM 3€pKaje paBHO

YIBOEHHOMY PACCTOSIHHUIO JI0 TIPEJMETA U PaBHO (50+15)-2=130 cm.
OtseT: 130.

6.JIya cBera majgaer Ha TUIOCKOE 3€pKaio. YTOJN MEXAY MaafoluM JTy4oM U

3epkanoM paBeH 50°. KakoB yron y Mexy najaroliuM U OTpaXEHHBIM JIydaMHu (CM.

PHUCYHOK)? g
Pemenue. =
VYrom nmaneHust — 3TO yrojd MeXIy MaJarolliM JIydOM M NEepHeHIUKYIIPOM K

OTpa’karoliel TOBEPXHOCTH. YTOJI aJIeHUs] paBEH YIi1y OTPaXKEHUS

Opaz — Gorp-

Yroa Mexay najarolliuM Jy4OoM U 3€pKajioM B cymMMe ¢ yriaoM nageHus naet 90°. Orcrona
yroia nazgenus paseH 40°, a yrois y Mexay MMaJarolliiuM U OTpakKEHHBIM JTydaMH paBeH 80°.



OtgerT: 80.

7.TodedHbIii HMCTOYHHUK ¥ PACIIONOKEH BONHM3M CHCTEMBI, COCTOSIIGH M3 IBYX MIIOCKHX
3epKai 311 32, rak, kax mokasaHo Ha pucysnke. CKOJBKO HM300pak€HWH JacT 3Ta CUCTeMa
3epkan?

+

Pemenue.

N300pakeHne B TIIOCKOM 3epKasie (OPMUPYET PACXOJSIIHIACS MTy4OK CBETA, OTPA3UBIIUNCS
OT 3epkana. [na3, mpoAomkas JIydu «3a 3epKajioy», BUAUT TaM MHUMoe u3o0paxkenue. [Ipu stom
JUISL TOTO, 4TOOBI M300pakKCHHE B TUIOCKOM 3epKalie CYIIECTBOBAJO, BOBCE HE 0053aTEIbHO,
YTOOBI MPEAMET pacroiarajics HEMOCPEJICTBEHHO HANpOTHUB 3epkana. JlJisi TOro QocTaTo4Ho,
YTOOBI MCTOYHHUK pacIojarajics B IOJYIPOCTPAHCTBE, K KOTOPOMY oOpaiieHa OTpaskaromas
MOBEPXHOCTh 3epKaja. Hampumep, Toukn A u b ngaror m3zoOpakeHue B 3epkaie, a Touka B —
HET.

M3 pHCYHKAa BHIHO, YTO HCTOYHHK 9 PACIIONAraeTcsi Tepel 3epKaoM 31.H0 mosamn
3epKana 32. sHaunt, on Oyzaer naBaTh N300pakeHUs B IIEpBOM 3epKajie. Takum oOpazoM, 1aHHas
cucTeMa 3epKaj JJaeT OJIHO U300pakeHue.



OtrBerT: 1.

8.Yron maneHus cBeTa Ha TOPU3OHTAIBHOE IUIOCKOE 3epKano paBeH 30°.

Kakum Gyzer yron /- 00pa3oBaHHBIA MAJAKONIUM U OTPAXKEHHBIM JydaMH,
€CJIM, HE MEHsA IOJIOKEHHE MCTOYHHMKA CBETa, MOBEPHYTh 3epkaiio Ha 10°
Tak, Kak Mmoka3aHo Ha pucyHnke? (OTBeT AaTh B rpajycax.)

Pemenue.

IIpu noBopore 3epkana Ha 10° yron nagenus ysennuutces a0 40°. Yron

OTpakKeHHE PaBeH YTy MajaeHus. Yol Y= 407 + 40° = 80",
OtrsBeT: 80.

9. TodeuHbIil MCTOYHHUK CBETa HAXOJUTCSA Ha PacCTOSHMM 1,2 M OT IUIOCKOro 3epkaina. Ha
CKOJIBKO yMGHI:HII/ITCSI paCCTOHHI/Ie Me)KIly HCTOYHUKOM U €ro I/I306pa)K€HI/I€M, €CJIi, HC
MOBOpaYMBasi 3epKala, MoJ0BUHYTh ero Onrxke K UCTOUHHUKY Ha 0,3 M? (OTBeT 1aTh B METpax.)

Pemenne.

PaccTossHue Mexay TMpeAMETOM U €ro Hu300paXeHHeM B IIJIOCKOM 3epKalieé paBHO
YABOEHHOMY PAaCCTOSHUIO J10 TPEIMETA.

B IIEPBOM ciydae paccTrosiHue MEXK]IY  HUCTOYHHUKOM u H300paxeHneM

PaBHO: (1.2)-2 =24 wm.

I[Tocie TOro Kak 3epKajo MO0 IBUHYIIH: (1,2-03)-2=1,8 m.
Taxum 00pa3oM, pacCTOSTHIE YMEHBIIUIOCH Ha 24-18=06 .

Orsert: 0,6.
10. ConHie HaxoguTCs HaJ TOPU3OHTOM Ha BBICOTE Onpenenure UIMHY TEHHU,
KOTOPYIO OTOPAChIBa€T BEPTUKAIHHO CTOSIINH 11ecT BeicoToi 1 M. (OTBeT AaTh B MeTpax.)
Pemenue.

TEHE



