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TOUKA E POCTA OUINKA

IMOSICHUTEJIbHAST 3AITMCKA.

Pabouas nporpamma €CTECTBEHHOHAYYHOH HaNpaBleHHOCTH Mo u3KKe ¢ HCNOb30BaHKWEM 000pYI0BaHUS
LeHTpa «Touku pocTan ang 7-9 K1accoB OCHOBHOMN LIKOMbI COCTaBJieHa U pa3paboTaHa B COOTBETCTRUH ¢

°  DefepaibHEIM 3aK0HOM OT 29.12.2012 Ne 273-d3 (pex. ot 31.07.2020) «O6 o6pasosanmy B
Poccutickoit ®eneparmmy (C u3M. H 11011, BCTYIL. B cuny ¢ 01.09.2020);

° rtpedosanuamu DemepanpHOro FOCYNapCTBCHHOrO 00pa3OBaTeIBHOr0 CTAHAAPTA OCHOBHOIO
obwero obpasoBanus (yTB. npuxasom Mmunucrepcrsa obpasosanus u Hayku Poccuiickoit
Denmepannn ot 17.12.2010 Ne 1897) (pen. 21.12.2020); :

e [lacropToM HaumoHaLHOrO npoekta «ObpasoBanue» (yTs. npesuanymom Cosera mpu
Ipesugente PO o CIpATCrHueCKOMY PasBHTHIO M HALHOHATBHBIM IIPOEKTAM, TIPOTOKOJI OT
24.12.2018 Ne 16);

e Tocynapcreento# mporpammoit Poccmiickoit Denepaunu  «PazsuTne obpasoBanusy (yTs.
[Tocranosnennem ITpaButensersa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «0O6
YTBEPIKIEHHH  rOCyIapCTBEHHOH nporpammer  Poccuifckoit  ®enepanum  «PaspuTue
obpasoBaHus»;

© ABTOPCKOH nporpamMmol OCHOBHOrO o0OLIEro obpasoBanns 1o Qusmke ans 7-9 knaccos (A. B.
[€pbiwkun, H.B. ®unonosuy, E.M.I'ythuxk, M., «JIpoday, 2015 )

®  y4yeOHbIM MAaHOM M OCHOBHOR obpasoBare/bHOM nporpammbl MKOY «[leHckas COllly;

® MeTONMYECKUMH  peKOMEHALHSMH 110 CO3MaHuI0O M (YHKIMOHHPOBAHHIO B
0011e06pa3oBaTe/IbHEIX OPraHH3AIHSAX, PAaCTIONIOKEHHEIX B CEIIbCKOH MECTHOCTH M MATBIX
ropojiax, LeHTPOB 00pa3oBaHHs CCTCCTBCHHOHAYYHOH M TEXHOJOTHYECKOH HampaBieHHoCTei
(«Touka pocray) (YTBepiknens: pacropsbkenreM MuHHCTepeTBa npocBemenns Poceutickoii
Denepaunn ot 12 supaps 2021 r. Ne P-6).

PaBouas nporpamma peanusyercs s yuebnukax A. B. [Mepeimkuna «Dusuka 7 iutaccy, «Pusnka 8 knaccy.
«Dusuka 9 knace» cucrempl «Bepruxane» TMepbikun A. B., yuebuux s 0011e00pazoBATENBHBIX YyeGHLIX
3aseleHuil. M.: Ipoda, 2020 :

[porpasma onpenenser COACPIKAHKE W CTPYKTYpY y4eGHOro MaTepuana, NociesoBaTeNbHOCTE ero H3YYEHHs,
NyTH (POPMUPOBAHMA CHCTEMbl 3HAHMIL yMenuit u  cnoco6os ACATCNIBHOCTH, PpAa3BHUTHA, BOCIHUTAHWS W
CoUHanM3auMM ydHalmxcsd.

Cosnanme uentpa «Touka POCTa» TpeanonaraeT pasBUTHE 0Opa3OBaTE/ILHOM uH(pacTpyKTyphI
obureobpazopaTenpHOlH OpraHu3aIiu, B TOM YHCJIE OCHAIEHHE 001e00pasoBaTens Ol OpraHu3amy:

l. obopynoBaHHEM. CpencTBAMH OOYYeHHS H BOCHHTAHMs sl M3yYeHHs (B TOM 4HCIe
IKCNCPHMCHTANIBHOTO) MPEAMETOB, KYPCOB, IMCIMILIAH (Momyueit) €CTECTBEHHOHAYYHOH
HallpABNIEHHOCTH  NpH  pealH3allid  OCHOBHBIX o0meo6pa3oBarebHbIX oporpaMMm
AONOTHHTENBHAIX 0011e00Pa30BaTeIBHEIX MPOTPaMM, B TOM YHCTIe AJisl PACIIMPEHUS COAEPIKAHS
yuedHoro npeamera «Du3ikay;

O0OpPYIOBAHHEM, CpeaCTBAMM OOyYeHHs W BOCHHTAHHA I peanusalui  nporpamm
ZIONIOJTHUTENIEHOIO 00pa3oBanus €CTECTBEHHOHAYYHON HampaBJIeHHOCTel;
- KOMTIBIOTEPHEIM H HHBIM 060pymoBaHHeM.

[TpogumbHelii  KoMIUIEKT obopynoBanust  obecrieunBaet dQ(eKTHBHOE  mOCTHXKEHIHe
00pasoBaTeNbHBIX  Pe3yJIbTATOB obyJarommumucs 1o [porpaMMaM  eCTECTBEHHOHAYYHOMH
HANpaBICHHOCTH, BO3MOMKHOCTE Yriay6iéHHOro H3YHUCHHS OTHACIBHBIX TIPEIMETOB, B TOM YHCIE s
(popmupoBanus M300peTaTebCKoro,  KPeaTHBHOTO. KPHTHYECKOTO  MBIIUIGHHS,  Pa3sBHTHS
(pyHKIHOHANBHOMN TpaMOTHOCTH Y O0YHalOIIHXCsA, B TOM YHCIie CCTECTBEHHOHAYYHOM U MaTeMaTH4YeCKoil.

[R9]

fad

OKCIIEPHUMENT SIBIAETCA MCTOMHMKOM 3HAHHH U KPHTCPHEM HX HCTHHHOCTH B Hayke. Komueruus
COBPCMEHHOTO 00pasoBaHius MOXpasyMeBaeT, 4TO B yueGHOM SKCICPUMEHTE BEIYIIYK) POJIb JOJIKEH
SaHATL  CAMOCTOSITETBHBIN  MCCIENIOBATENbCKIE  yyeHUYeCKHif skcriepuMentT.  CoBpemeHHbIe
IKCIIEPHMEHTAIBHBIE HCCIIEN0BAHUS N0 (H3NKE YIKke TPYIHO IPEJICTaBUTh O€3 HCMOJIB30BAHUS HE TONBKO
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AHAIOTOBBIX, HO 1 UHM(POBBIX H3MEPHTEIBHBIX MPUOOPOB. B ®epepampHOM rOCyAapCTBEHHOM
o0pazoBaTelbHOM CTaHapTe (Janee — ®I'OC) npomnucaHo, 9TO OJAHAM i3 YHHBEPCATIBHBIX y4eOHBIX

neficTBuii (nanee — YVYJI), mpuoOpeTaeMpIX y4alluMHCA, JOJDKHO CTAaTh YMEHHE (IIPOBCACHIA
OMBITOB, NPOCTBIX OKCIEPUMEHTANBHBIX HCCIENOBAHWH, TPIMBIX M KOCBEHHBIX HU3MEpEHHH ¢
HCTIONB30BAHMEM aHAJOTOBBIX H IH(POBIX H3MEPHTE/LHBIX IIPHOOPOBY.

VueBGHBIH SKCHEpUMEHT M0 (U3HKE, MPOBOJAMMBIH HA TPaTUIMOHHOM o6opynosanun (6e3
npuMeHenust EGPOBBIX J1abopaTopuit), HE MOXCT B moJIHOM Mepe O0eCmeduTh pEIICHHE BCeX
oGpasoBaTeNbHBIX  3agad B COBPEMEHHOH  IIKOJE. CrnokMBIIasics CHUTyanust 0O0ycioBieHa
CYILIECTBOBAHHMEM Psifia ITPodIeM: ' .

»  TpaJMIHOHHOE WIKOJBHOE 000PYIOBAHHE H3-32 OTPAHMTCHHA TEXHHICCKIX BO3MOJKHOCTEH HE
[103BOJISIET IPOBO/IHMTH MHOTHE KOMMYECTBEHHbIC NCCICI0BAHNUA,

o JUIMTEIBHOCTb [MpOBeNeHMs (UM3WUECKHX HCCIENOBAHMHM HE Beeraa COTacyeres ¢
JUTHTENBHOCTBIO YUeOHBIX 3aHATHH; _

¢  BO3MOJKHOCTH  NpPOBEACHHsS  MHOTHX  (GH3UYECKHX JCCIIEOBAHUAN  OFPaHHYMBACTCSH
TpeOOBaHMIAMHE TEXHUKH 0€e3011aCHOCTH U JP.

[udposas nabopartopus KapIHHAIbHBM 06pa3oM H3MeHSeT METOAMKY M  COJICpIKaHne
SKCIIEPHUMEHTAILHOI JeSTeNbHOCTH W TIOMOTaeT PEMIMTh BBIIICTIEPETHCIICHHbIC npobaemsl. [lupoxuit
cektp UM(BPOBBIX © NATYMKOB MO3BOJNACT YYAIIUMCS 3SHAKOMHTBRCH € napamMeTpaMy  (PU3IUUECKOro
SKCIIEPHMEHTA He TOJNbKO Ha KaueCTBEHHOM, HO M Ha KOJHWICCTBCHHOM YPOBHE. C momo1pio Uu(poBoi
1a60paToOpiy MOKHO MPOBOIHTE [UIHTENBHBIH SKCIEPUMEHT Jake B OTCYTCTBHH SKCIIEPHMEHTATOPA.
[Ipu >TOoM H3MEpseMble JaHHBIE H PE3yNbTaThl HX 06paboTki OTOOpaKaroTCs HEIIOCPEJICTBEHHO Ha
9KpaHe KOMILIOTEPA.

B mpouecce @opmnposaﬂm' JKCIepUMEHTAIBHBIX YMEHHH 10 dusnke ydampncs yHUTCH
MpecTaBasTh HHQOpMAaLUio 00 HCCIeI0BaHA! B 4YeThIpEX BUIAX:

o B BepbaNTBHOM: OIMCHIBATH OKCHEPHMEHT, CO3/ABATH CIOBECHYIO MOACIE SKCTIEPUMEHTA,
(DUKCHPOBATH BHUMAaHHE HA H3MEPACMBIX (PH3MUECKHUX BENMHIMHAX, TEPMHUHOJIOTHH;

o B TAOMHYHOM: 3aMONHATH TAOMMIEL JAHHBIX, JIEKAIINX B OCHOBE ITOCTPOCHI rpadukoB (mpu
YTOM Y YUAI[MXCsl BOSHHKAET NEPBUYHOEC IPEACTABICHHE O maciTabax BeITHYHH);

° B rpadu4yecKoM: cTponTh rpaduki no TabIWYHBIM JaHHBIM, 9TO I03BOJIACT nepeiiTH K BBI-
JBIGKEHHIO THIIOTE3 0 XapakTepe 3aBUCHMOCTH MEKIY (u3uYecKIME BeIMYMHAMHE (IIPH OTOM Y4UTENb
[10KA3bIBAET MPEHMYMIECTBO B BH3YalM3allHH 3aBHCHMOCTEH MEXy BEeNnu- YHHaMH, HarlgJHOCTh H
MHOTOMEpPHOCTB): -+ ; _

o B aHAIHTHUYECKOM (B BHIC MATeMaTHYeCKHX yPABHEHHH): MPHBOXHTE MAaTEMaTHICCKOC
OMHCAHHE B3AHMOCBA3H (PH3UUECKUX BeTHUNH, MaTeMaTHyeckoe 0000IeH e MOTYyYEHHBIX Pe3yJIbTaToB.

[lepexol K KaIOMy OTaiy IIPEJCTaBICHUA pHpOpMALHH 3aHHMAeT JIOCTaTOYHO GoIbIIOoH
IIPOMEKYTOK BpeMeHH. be3ycoBHO, B 7—0 gjaccax 3TOT MpolLece HeOOXOMUM, HO B CTApIIMX KIaccax
3TO BpeMsi MO)KHO.OBIIO OBl OTBECTH Ha PEIICHHE Goee BakHBIX 3amad. B sTom Iuiase mmpposas
naGopartopusi «Penab» MO3BOISIOT CYUIECTBEHHO SKOHOMHTH BpeMs, KOTOPOE MOYKHO IIOTPAaTHTL Ha
(dopmHpOBaHHE HCCHEHOB&T&HBCKHX‘yMeHHﬁ YYALIAXCA, BHIPAKAOLEXCA B CIE/YIOMUX TCHCTBHIX:

¢ ompeneseHHe IPOOIEMBL;

o  [IOCTAHOBKA MCCIIE0BATENIBCKON 3a1a9H,

¢ IIaHUPOBAHHE PEILECHUS 3a1a4u;

¢ TIOCTPOEHHE MOIENeH;

¢ BBIIBM)KEHHE TMIIOTES;

¢ JKCTIepHMEHTalbHas MPOBEpKa IUIOTEs;

o aHATM3 JAHHBIX SKCIIEPUMEHTOB UM HAOMONCHH;
o - (JOpPMYTHPOBAHHE BEIBOJIOB.
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[Tocneanne roapl y yuaumxes HaGMONACTCS HU3KAS MOTHBALIS H3YYEHHS €CTECTBEHHOHAYUHBIX
AUCLHIIME M, Kak CICACTBHE, TafeHHe KavecTBa obpasoBamms. Lludposoe yuebroe obopynoBanue
HO3BOJIICT y1alllAMCA O3HAKOMHTBCA € COBPEMEHHBIMH METOJAMH HCCIICNOBAHUS, MPUMEHSEMBIMH B
HayKe. a y4MTENIO — MPHMEHITE HA NPaKTHKE COBPEMEHHBIE NMENArOrHYECKUE TEXHOJOTHH., [Toatomy
[NIABHOH COCTaBMsAIOMIEH KoMIuiekTa « TouKoi poctay sSBIsrOTCS nu(ppoBsie TabopaTopHH.

[peanaraemas nporpamma peansyercs ¢ NOMOLIBIO yHeBHO-METONMUECKHX KOMILICKTOR (YMK).

YMK ans kasknoro knacca BkAKOuaeT: yueOHMK, 3alauHMK, METOAHYECKHe MaTepUanbl [ yUHTEns,
CaMOCTOATE/IbHbIE U KOHTPOJIbHbIE paboThl. )

[nannpytotes cienylouue (Gopmbl OpraHu3auuu y4eGHOro npouecca: (pOoHTANbHEIE; KOJITEKTUBHbBIE,
rpynnoeeie; paboTa B nape; HHAMBUAYaNbHbIE. s

B npenonasanun npegmera GymyT  wcronb3oBaThes C/IEAYIOUIME TEXHONOMMH W METOMBI: JHYHOCTHO-
OpHEHTHpOBaHHOE 0DyUeHwe; npobremHoe obyueHue; anddepenLposaroe ofyueHue; TexHONOrkK 06yUeHu s Ha
OCHOBE PELUCHHA 3a4a4; METO/Ibl HHAMBUIYAIbHOrO 00YUYEHM.

OcobenHoe 3HaueHHe B NpenofaBaHui (GU3MKK MMEET LIKOJbHbIM (hu3MtecKHii SKCIEPUMEHT, B KOTOpbI
BXOMAT ACMOHCTPALMOHHbIH IKCTIEPUMEHT M CAMOCTOATENbHBIE 1A00PATOPHBIE PAGOTHI YUALLHXCH.

Henbro n3yuenns Gu3NKU B 0CHOBHOI MIKO/IE SIBJISIETCS:
1) B HanpaB/IeHHH JHYHOCTHOIO PA3BHTHHA

- BOCMUTAHWE rOTOBHOCTH OOYHAIOLIMXCA K CAMOPAa3BHTHIO H CaMOOGPa3’OBAHMIO HA OCHOBE MOTHMBALAM K
OOYUEHHIO W NO3HAHMIO: N

-(bOpMHUpPOBAHHE IEHHOCTH 300POBOTO M OesonacHoro obpasa JKM3HHM, NpaBWJ WHIMBUAYAILHOMO M
KOJIIEKTHBHOrO Ge30nacHoro NoBeAEHHs B YPEe3BbIYAIHBIX CHTYALMAX. YrpOKatoUKX KH3HH W 310POBbIO NIONEH,
TNpaBuil NOBEICHHSA HAa TPAHCTIOPTE U Ha A0porax.

-BocnuTaHne yGeikAEHHOCTH B BO3MOKHOCTH MO3HATH MpUPOAY, HEOOXOAMMOCTH Pa3yMHOrO MCMOJb30BAHMS
AOCTHIKEHHH HAYKN W TEXHONIOTWif N5 1abHEILIEro pasBUTHS YelOBEYECKOro oBLIecTBa;

“PA3BHTHC yBAKCHHA K TBOPLAM HAaYKH M TEXHHKH; OTHOIIEHHS K (DM3MKE KAk K 3/1eMEHTY OBILeyeoBeYecKoil
KYIbTYPb: _

2) B MeTanpeaMeTHOM HANPABJIEHHH

OCBOCHWE 3HAHMH O MEXAHMYECKWX, TEMJIOBBIX, 3/MEKTPOMATHUTHLIX H KBAHTOBBIX SBNCHUSX: BeJHUMHAX.
NApaKTEPH3YIOLINX 5TH SIBNCHHS; 3aKOHAX, KOTOPBIM OHH MOJUYMHSAIOTCA; METOAAX HAYHHOTO MO3HAHMSA PUPO/bI 1
(POpMHUPOBaHHs HA ITOH OCHOBE NPEACTABNEHHMIT 0 PH3HMUECKOH KapTHHE MU1pa;

OBNIAJEHHE YMEHUAMM NPOBOAWTL HabNFOAeHHA MPHPOAHBIX ABJEHMH, OMHUCHIBATL M 0606LIATH pe3ynbTaThl
HaOmozeHwi, HCHONbL30BaTL MPOCTBIE  H3MEPHTENbHbIE MPHBOpPBI IS M3y4EHHs (U3MYECKHX SBIEHHIA;
MPEACTAaBAATE pesynbTaThl HaOMONEHHI UK U3MepeHui B BHIe Tabauu, rpa)MKOB M BBIABIISITE HA 3TOH OCHOBE
SMIUPUYECKHE 3aBUCHMOCTH; TPUMEHATH TMOJYYEHHbIE 3HAHHS /1 OODBICHEHMS Pa3HOOOPa3HBIX MPUPOIHLIX
SBNGHHH M MPOLECCOB. NPUHLMIOB AEHCTBHUS BayKHENIINX TEXHHUYECKHX YCTPOHCTB, As pelueHus (PrU3nyeckux
3aja4; 5

PAsBUTHE MO3HABATENLHLIX MHTEPECOB, HHTEJUIEKTYAIbHBIX H TBOPYECKHX CMIOCOGHOCTEH B Mpoliecce pelueHus
(pH3MUECKHX 32724 W BBITIONHEHMA 3KCHEPUMEHTANbHBIX HMCCISNOBAHUI; COCOBHOCTH K CaMOCTOATENLHOMY
NPHOGPETEHHIO HOBBIX 3HAHMI M0 (hU3MKE B COOTBETCTBMH C KMIHEHHBIMH MOTPEOHOCTAMH H HHTEPECAMH:;

- MCMOMb30BATL KOMMBIOTEPHBIE TEXHOJIOFMH [/l PELIEHHS MH(POPMALMOHHBLIX M KOMMYHMKALIMOHHbIX
yuebHBIX 3a1a4, B TOM YMC/E: BbIYHCHEHHE, HAMMCAHHE MUCEM, COYMHEHHH, NOKNan0B, pedepaTos, cosmaHue
npeseHTauyi v ap.: '

[Lnanupyembie pe3yibTaThl OCBOSHHS y4ebHoro npeagMera «@u3HKa».
JIHYHOCTHBIMHE Pe3yabTaTaMu 00y4eHus GH3HKe B 7-9 KIaccax SBISIOTCS:

®  pazBUTHE [03HABATENbHbIX HHTEPECOB, HHTE/NEKTYaJIbHBIX M TBOPYECKMX CNOCOOHOCTEH yyalnxes;

° YOEKAEGHHOCTh B BO3MOXKHOCTH MMO3HAHMS MPHPOIBI, B HEOBXOAMMOCTH pasyMHOro HCroNib30BaHHs
AOCTHKEHMI HAYKH M TEXHOMOMMH M JanbHellero pasBuTHs 4ENOBEYECKOro 0OLIecTRa, YBaxeHHe K
TBOPLAM HAYKH M TEXHUKH, OTHOLLEHHE K (u3mKe Kak neMEHTY 0BLIEYENOBEHECKOI KYABTYpEL;

¢ CaMOCTOATENLHOCTL B MPHOOPETEHHH HOBbIX 3HAHHH M NPAKTHYECKHX YMEHMII;

® TOTOBHOCTb K BbIOOPY JKM3HEHHOrO fiyTH B COOTBETCTBHM C COBCTBEHHBIMH MHTEpecamu M
BO'}MO}KHOCTRMH; I
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® MOTHMBAaUMsA 00pa3oBaTe/bHON [eSTEeNbHOCTH UWIKOAbHHKOB HAa OCHOBE JIHYHOCTHO OPHEHTHPOBAHHOTO
noaxona;

e (popmupoBaHHE LEHHOCTHBIX OTHOLUEHMH APYr K APYrY, YYHTENO, aBTOPaM OTKPHITHH W H300peTeHui,
pe3ynbTaram oOy4eHHs.

MeTanpeaMeTHBIMH Pe3y/ibTaTaMH 00yueHus pusnke B 7-9 kiaccax ABAAIOTCA:

® OB/aJEHHE HABbIKAMM CAMOCTOATE/]bHOrO NPHOOPETEHUs HOBBIX 3HAHWM, OpraHusauud yueOHOH
AEATENLHOCTH, MOCTAHOBKM UEJeH, MIaHMpPOBaHMA, CAMOKOHTPONSA W OLEHKM pPE3yJbTaToB CBOEH
NeATENbHOCTH, YMEHUAMU NpenBHAeTh BO3MOMKHBIE PE3YIbTAThl CBOMX JEHCTBHIA;

® [OHUMaHHE Pas/IMYKil MEIILY MCXOAHBIMM (DAKTAMH M FMNOTE3aMU U1l UX 00bACHEHUS, TEOPETHHECKUMH
MOJENAMH U peasbHbIMK 00beKTAMH, OBNaJeHHE YHUBEPCANBHBIMU Y4eOHbIMU AeHCTBUSIMHM Ha MpUMepax
runoTes s 0ObACHEHHA M3BECTHBIX (PAKTOB M IKCMEPHMMEHTAIbHOH MPOBEPKH BbIABUraeMbIX THMOTES.
pa3paboTKH TEOPETHUECKHX MOAENEH MPOLECCOB HIH ABICHUH;

e (opmMHpOBaHHE YMEHHWH BOCMPUHUMATb, NepepabaThiBaTh WM MPEdLABIATL MHMOPMALHIO B CIOBECHOH,
oOpa3HoH, CHMBONMYECKOH (opmax, aHalu3upoBaTh W nepepabaTbiBaTh MOJyHeHHYHO HHpOpMaLmio B
COOTBETCTBMM C MOCTABNEHHBIMHM 3a[aqamMH, BbIAENATH OCHOBHOE COJEpIKaHWe MPOUMTAHHOTO TEKCTa,
HAXO/MTb B HEM OTBETHI Ha MOCTABIEHHbIE BOMPOCH] M H3arath ero;

® npUoGpeTEHHE OMbITA CAMOCTOATENBHOrO MOMCKA, aHATM3a W OTOOPa MH(POPMALMM C MCIIOJb30BAHHEM
pas/iMuHbIX HCTOYHHKOB W HOBBIX HH()OPMALIMOHHBIX TEXHOMOTHI /14 PElleHHs MO3HABATENbHbIX 3aa4;

® pa3BUTHE MOHOJOTMYECKOH M JManOrMyecKol pevd, YMEHHs BbIPaKaTb CBOM MbICIH H CIOCOGHOCTH
BbICTYLIHBATh COOECEHHMKA, MOHUMATb €ro TOUKY 3peHUs, MPU3HABATL NPABO APYroro HeJOBEKa Ha WHOe
MHeHHe:

® OCBOEHHE MpPHEMOB NEWCTBMH B HECTaHAAPTHLIX CUTYALUAX, OBJAJEHHE 3BPHCTHUECKHMH METOAMH
pewenus npobnem;

o (popmupoRaHue ymeHuil paboTaTe B Tpynmne C BLIMOJHEHHEM pa3MYHBIX COLMANBHLIX poJei,
NPeACTABNATL M OTCTAMBATD CBOM B3INAALI W yOSIHKIEHHA, BECTH JUCKYCCHIO.

Peryaartusasie YV )
OGyuarouuiics Nosy4MT BO3MOMKHOCTD /13 (POPMUPOBAHMSA CIIEAYIOLIMX PETYAATHBHBIX YV ]I,

1. YmeHue camoCTOATENBHO OMpeneNaTh el 0bydyeHus, CTaBUTb U (DOPMYJIMPOBATh HOBbIE 3a4auy B yuébe
Y NO3HABATENLHOMN NEATENIBHOCTH, PA3BUBATL MOTHBbI M MHTEPECHI CBOEH M0- 3HABATENBLHOH J1eATEbHOCTH.

Obyuaroumics CMOKET: .

®  aHalM3MPOBATH CYLLECTBYHOLUME U NJaHHPoBaTh Oyayline 0Opa3oBaTe/ibHbIC PE3YNbTaThI;

©  UAeHTH(ULMPOBATL COGCTBEHHBIE NPOOIEMBI U ONPENeATh FaBHY npodaemy:

® BbLIABHTaThL BEPCHM pellieHus mpobnemsl, (GOpPMYAUPOBATH TMMOTE3bl, NPEJBOCXHIIATE KOHEUHBI
pe3ynbLTaT; '

®  CTaBWTb LIENb JeATebHOCTH Ha OCHOBE ONpeAen&HHON npobaemMbl U CYLIECTBYHOLLMN BO3MOMKHOCTEH;

e (opmynupoeaTs yuebGHble 3a/auM Kak Ward J0CTHKEHHS NOCTABNEHHON LIg/TH JesTeIbHOCTH;

® 00OCHOBLIBATL LENEBbiE OPUEHTUPBI M TPHOPHUTETHI CCbUIKAMM HAa LIEHHOCTH, YKa3biBas M 00OCHOBbIBAs
NOrHYecKyH0 NnociieoBaTe/IbHOCTh LUaroe.

2. YMmeHHe caMOCTOATENbHO NAHWPOBAaTh IYTH [OCTWIKEHHS LeJied, B TOM YHUCNE albTEPHATHBHbIE,
OCO3HAHHO BLIOHPaTh Hauboee 3(hPEeKTHRHEIE CMOCOOB! PelleHUs YUeOHBIX U MO3HABATEIBHAIX 3a/1aY.

ObyuarouHics CMOKET:

e onpenenats Heobxoaumoe(bie) nelcTeue(q) B COOTBETCTBHM ¢ yueOHOH M Mo3HaBaTeNbHOH 3ajauamMM W
COCTaBAATH ANTOPHTM ero(Kx) BbIMONHEHHL:

e 000CHOBL'BATH M OCYLIECTBAATL BbIOOp Haubonee acbc]JeKTuBHb[\ croco0oB petlueHus y4eOHbIX H
Mo3HaBaTeBHbIX 3a/a4;

®  OMpeaensiTh/HaXOANTb, B TOM YHCAE M3 MPEeUIOKEHHbIX BAPHAHTOB, YCIOBHS ISl BbIMONHEHHs y4eOHOH 1
No3HaRaTeNbHON 3a1au; :

® BBLICTPaHBaTL JKH3HEHHbIE MIaHLl HAa KpaTKocpounoe Oyayiiee (3asBnATh LENEBbie OPHEHTHPLI, CTABHTL
ajeKkBaTHble MM 3aJayd M NpeAnaraTh JeHCTBMA, YyKaspiead M 00OCHOBBIBafA  JIOTHYECKYIO
MoCnea0BaATENLHOCTD LLIATOB);

e BLIOMpaTL M3 MPEANOMEHHBIX BapUAHTOB M CAMOCTOATENLHO KCKaTh CPEACTBA/PECYpPChbi 171 PELIEHHS
3a71a4H/I0CTHIKEHUA LeNH;
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OU3INUKA

COCTaBNATE MJ1aH PElIeHHs MpodJaemMbl (BbINONHEHHS NMPOEKTa, MPOBEAEHHS HCCeN0BaHHA);

onpeaenaTh NOTeHUHANbHBIE 3aTPy/AHEHHS NPH pelleHrH yqeOHOH W no3HaBaTe/bHOH 3a7a4H H HaXOIHThb
CpPeAcTBa i1d MX YCTPAHEHH;

OMHCBLIBaTL CBOW OMBIT, OGOpMAsAA ero And nepefayd IAPYTHM JIIOAAM B BHAE TEXHOJIOTHH peLUeHHs
MpaKTHYeCKUX 3aja4 onpeaen&HHOro Kacea;

NAaHUPOBATL W KOPPEKTHPOBATL CBOIO HHAHBUAYANbHYIO 00pa3oBaTebHYO TPaeKTOPHEO.

YMeHHe COOTHOCHTh CBOM AeHCTBHMSA C MJaHMPYEeMbIMM pe3yJbTaTaMM, OCYLIECTBISThL KOHTPOJb CBOEH
JeATe/LHOCTH B Mpolecce [OCTH/KEHWS pesysbTara, OnpeaenaTs crocobbl gedctBMH B pamkax
MPEeANOKEHHBIX yCNOBUiA W TpeOoRaHMWi, KOPPEKTHPOBATHL CBOM JAEHCTBMA B COOTBETCTBHM C
H3MeHsIOLIeHca cuTyauuei.

00\ YarLLMIACS CMOKET:

4.

OMpeaenaTb COBMECTHO C MEJaroroM M CBEPCTHHKAMH KPUTEPHUH TNAHUPYEMbIX PE3y/bTaTOB M KpHTE:]JHH
OLEHKH cBOeH y4eOHOI* NeATebHOCTH;

CHCTeMaTH3UpOBaTh (B TOM 4uClie BbIOMpAThb npuopmemme) KPHUTEpHH TNIaHUPYEMbIX pe3yJbTaTOB U
OLIGHKH CBOE# NeATe/IbHOCTH;

oTOMpaTh HHCTPYMEHTHI AN OLEHHBAHHA CBOEH [EATENbLHOCTH, OCYLIECTBIATH CAMOKOHTpOJL CBOEH
AeATeNBHOCTH B paMKax NpefioyKeHHbIX yCNOoBHi W TpeOoBaHHid;

OLEHHBATh CBOIO ACATE/NIbHOCTb, APryMEHTHPYS MPHYHHBI JOCTHIKEHHA WIH OTCYTCTBHMA IJIAHMPYEMOro
pe3ybTaTa; ;

HAXOAWTH A0CTATOUHBIE CPEACTBA AN BbINOJHEHH YUeOHBIX eHCTBHH B M3MEHSIOLIEHCA CHTYaUWK /UK
MPHU OTCYTCTBUU MIAHUPYEMOIO Pe3y/bTaTa;

padoTas Mo cBOeMy MJaHy, BHOCHTb KOPPEKTHBbl B TEKYLIYHD [AeATebHOCTb Ha OCHOBE aHaausa
W3MEHEHUH CUTYaLIHM 1S NOMYYeHH!s 3aM1aHMPOBAHHBIX XapaKTEPUCTHK MPOJLYKTa/pesyibTaTa;
YCTaHaBAMBATb CBA3b MEZIY MOTY4YEHHBIMH XapaKTCPHCTHKAMH MPOLYKTa H XapakTepHCTHKaMu rpouecca
AesTEeNbHOCTH M MO 3aBeplUEHHM JesTeNbHOCTH MpejAnaraTh M3MeHe- HMe XapaKTEepPHCTHK Mpolecca s
MoJiyHeHHs yAYHLIEHHbIX XapaKTepHCTHK MPOyKTa;

CBEPATHL CBOM ACHCTBUA C LIENbIO U NPH HEOOXOAUMOCTH MCTIPABNATH OLKMOKH CAMOCTOATENLHO.

VYMeHHe OUEHHBATL MPaBUJLHOCTH BLINOJHEHWS Yy4eOHOH 3aaauM, COOCTBEHHBIE BO3MOKHOCTH €€
peLLeHus.

Obyuarowiica cMomeT:

wn

onpenenaTb KPUTEpHH NPaBUIbHOCTH (KOPPEKTHOCTH) BBINTOMHEHHS yUeOHOMH 3a1a4H,

aHanM3upoBaTh M 0OOCHOBLIBATL MPHMEHEHHE COOTBETCTBYIOLIET0 MHCTPYMEHTApHs AA BbINOAHEHHA
yueOHOH 3a0a4m; B

ceoboaHo nonE3OBaTbCH BbIPaOOTaHHBIMKM KPHTEPUAMM OLIEHKM M CaMOOLICHKH, WCXOAS H3 UEIH H
HMEIOLLMXCS CPENICTB, paziuuas pesybTaT 1 crnocobsl AeHCTBHIA;

OUEHHBATb TNPOAYKT CBOESH [AEATENbHOCTH TO 3aAaHHbIM W/MJAM CaMOCTOATENBHO OMPeAENEHHBIM
KPHTEPHUAM B COOTBETCTBUU C LIRJIbIO NESATETbHOCTH;

00OCHOBBIBATb JOCTHAKMMOCTb UEAH BbIOpPaHHBIM CMOCODOM Ha OCHOBE OLEHKH CBOMX BHYTPEHHHUX
PECYPCOB M JJOCTYIMHBIX BHELLIHHX PECYPCOB;

(hHKCUPOBATH M aHANM3NPOBATH AMHAMUKY COOCTBEHHBIX 00pa30BaTE/bHbIX PE3YJILTATOB.

BnageHue OCHOBAMH CAMOKOHTPOS, CAMOOLIEHKHM, MPUHATHA PELIEHWH W OCYLUECTBEHHMS OCO3HAHHOIO
sbidopa B yueOHOH W Mo3HaBaTenbHOH AEATENbHOCTH.

Obyuarolmics cMOIKET:

HabMONATh M AHANM3MPOBATh COOCTBEHHYIO YYEOHYIO W MO3HABATEBHYIO AEATENbHOCTE W ACATENBHOCTD
NPYTHX 00YHaIOUIHXCS B MPOLECCE B3aUMONPOBEPKH:

COOTHOCHTb peasibHble W MIaHUPYEMbIE PE3YJIbTaThbl MHAHBUHIYANbHOM 00pa3oBaTeNbHON ASATENILHOCTH U
NEeNaTh BbIBOIbL, e

NPUHUMATD PeLleHHe B y4eGHO# CHTYALMH M HECTH 32 HEr0 OTBETCTBEHHOCTS;

CAMOCTOSITENLHO ONpeaenaTh MPUUUHBLI CBOErO YCMeXa WK HEyCrexa W HaXOOWTh CMOCODBI BhIXOAA U3
CHTYalMH HEyCexa;

PETPOCTIEKTUBHO ONpPEAENsTh, Kakue AeHCTBUS MO pelleHuio yueGHOM 3ajaud WK MapameTphl 3THX
feicTBYI MPUBENH K MOJYYEHHIO HMEIOLILErocs TPOAYyKTa yueGHOM 1eATe/IbHOCTH;
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OU3HUKA

TOUHKA POCTA

AGMOHCTPHPOBATL  NMPUEMBL  PEry/iaUMK.  NCUXODH3HONOTHYECKHX/IMOLIMOHATBHBIX  COCTOSIHME A1
AoctikeHus  dddexta  ycnokoeHus (YCTpaHeHMs  SMOLMOHANBHOH HanpsmkéHHocTH), addexTa
BOCCTaHOBNeHHs  (0c/1abieHus  NpoABNEHWHA  yTOMIeHHs), sppexta akTHUBM3AUMK  (NOBBILLEHHS
MCHXO(PH3NONOrHIYECKONH PEAKTHBHOCTH).

HoznaBareinubie YY]I
OByuatouuiics noayuuT BO3MOIKHOCTb A7 (hOPMUPOBAHHS CleAYILWNX No3HasarebHbIX YY I,

YMeHue onpenenaTh MOHATHS, CO3AaBATh OGOOIICHHS, YCTAHABIMBATH aHaNoruM, K1accU(ULUMPOBaTS,
CamMOCTOATENbHO BLIOMPATL OCHOBAHWA M KPUTEPHHM A1 KIACCM(DMKALMH, YCTAHABIMBATD MPUYKHHHO-
C/IENCTBEHHBIC CBA3M, CTPOUTD JIOMHUYECKOE pacCyskaeHHe, yMO3aKIoueHHe (HHAYKTUBHOE, E/lyKTHBHOE,
M0 aHAJIOTHK) W 1€NaTh BBIBO/BI.

Obyuatouiuiics cMoskeT:

[ ]

2.

NoAGHpaTh COBA, COMOAYUHEHHDIE KJTFOYEBOMY CJIOBY, ONpPEAE/AIOLHe ero MPHU3HAKKY U CBOHCTRA;
BLICTPAUBATE JIOMHUECKYIO LIETOUKY, COCTOALLYIO U3 KJTIOYEBOrO CI0BA M COMOAYMHEHHBIX EMY CIIOB;
BbIACNATL OOLUMI NPHU3HAK ABYX WM HECKONBKMX MPEAMETOB UM ABNEHHU U OGBICHATH UX CXOACTBO:
O0LenHHATL MpeAMETbl M ABACHHA B TIPYNNbl MO  ONPEENEHHBIM  NPU3HAKAM, CpaBHUBATh,
KIaccH(pUUMPOBaTh W 0600LATE (YaKThl U ABNSHHNS;

BLIZE/ATH SIB/IEHHE W3 OOLLEro psaa Apyrux fBACHHI;

OnpenenaTh OOCTOATENbLCTBA, KOTOPbIE MPEMLIECTBORANN BOZHUKHOBEHUIO CBA3M MEIKIY ABMCHHAMH, M3
3TUX OBCTOATENBLCTE BbIACAATH ONPEACAIOLIHE, CIOCOOHbIE GbITh MPUUHHOMN JAHHOTO SBNEHHS, BbISBISTD
MPHYMHBI U CIEACTBUS ABJEHHIA;

CTPOMTL PACcCyIKAEHHE OT OOLIMX 3aKOHOMEPHOCTEH K YACTHLIM SIBIEHHAM W OT YACTHBIX SABMEHUH K
00LHM 3aKOHOMEPHOCTAM:; -

CTPOHTL PacCy:KACHHME HA OCHOBE CPABHEHMS NMPEAMETOB M ABIEHUH, BbIAE/IAS IPH 3TOM O6IHE NPH3HAKH;
M3N1araTh MOY4eHHYI0 HH(YOPMALIMIO, HHTEPNPETHPYS e€ B KOHTEKCTe pelaeMoii 3a1aum;

CaMOCTOSITE/ILHO yKa3blBaTh Ha MH(OPMALMIO, HYIKAAIOULYIOCS B MPOBEPKe, MPEAIaraTh M MpUMEHSTH
Crocod NpoBepKH 10CTOBEPHOCTH HH(OPMALIHH:

BepOanu30BaTh IMOLMOHAIILHOE BIICYAT/IEHKE, OKA3AHHOE HA HETO HCTOYHWKOM:

OOBACHATL SIBAEHMSA, NpPOLECCHl, CBA3M M OTHOLUEHHS, BLIABASEMBIE B XOA€ MO3HABATENBHOH W
HMCCIIE0BATENLCKOH N€ATENBHOCTH (MPUBOAMTL OOBACHEHHE C H3MeHeHHeM (OPMbI MpencTaBieHHs:
OOBACHATE, AeTaNM3upys Wik 06001Ias; OGBACHATS ¢ 331aHHOMN TOUKH 3peHHS);

BBIAB/IATL W HA3bIBATb MPH4HHbBI COOBITHS, SBIEHHS, B TOM 4YMC/e BO3MOKHbie/Haubo/ee BepOATHbIE
MPHUMHBI, BOSMOMKHbIE MOCHECTBUS 3aaHHON MPHYMHBI, CAMOCTOATENBLHO OCYLIECTBJAA MPHUHHHO-
CNEACTBEHHBIH aHallu3;

NenaTh BbIBOJ HA OCHOBE KPUTHUYECKOr0 aHaik3a pasHbIX TOUeK 3peHus, MNOATBEPKIAATL BbIBOJ
COOCTBEHHO# aprymeHTalueil Ml CaMOCTOSTENBHO MOMYYEHHBIMU AaHHBIMH.

Ymenue L0371aBaTh, MPUMEHATL U HPGOGP&BOBBIBaTb 3HaKH W CHMBOJIbI, MOJENH H CXEMBI Ans PELIEHHA
y4eGHBIX H M03HABaTENbHbBIX 3a1ay.

OO0yHaloLLHICH CMOKET:

0003HauaTh CHMBOJIOM M 3HAKOM MPEAMET H/UNH ABICHHE,

OMpPEAenATh NOrHYECKHE CBA3H MEXIY IpeiMeTaMH W/WIH SBJeHHAMH, 0003HAYaTh DAHHbLIE JOrHYECKHE
CBA3H C MNOMOLLBIO 3HAKORB B CXEME;

co3/aBaTh abCTPaKTHBIN WM peanbHbiil 00pas npeamera u/unu sBaeHus;

CTPOMTb MOJEJIB/CXEMY Ha OCHOBE YCIOBHIi 3aa4u M/UIK criocoba eé pelieHus;

co31aBaTh Bep()"'anmv[me. BeLUECTBEHHbIE M MH(OPMALMOHHBIC MOJENH C BbIIEJEHHEM CYLUECTBEHHbIX
XapaKTePUCTHK 00bEKTA ANa ONpeneénus crnocoba pelleHus 3a0aun B COOTBETCTBHH C CHTYaLUEl;
NpeodpasoBLIBATL MOZENH C LE/bIO BBIABICHHA OOLUMX 3aKOHOB, ONPEAESIOLMX AAHHYIO MPEAMETHYIO
001acThb; :

NEPEBOANTL  CJIOKHYIO MO cocTaBy (MHOrOacmeKkTHylo) HMHpOpMauM u3  rpaduyeckoro  wiw
(popmanH30BaHHOrO (CHMBOJIBHOTO) MPECTABIEHHS B TEKCTOBOE ¥ HA0BOPOT;

CTPOMTL CXeMy, allrOpPUTM AEHCTBHS, HCMPABATL WiW BOCCTAHABIMBATE HEM3BECTHBII paHee AJropUTM Ha
OCHOBE MMEIOLLErocs 3HaHKsA 00 00BbEKTE, K KOTOPOMY MPUMEHSIETCS alrOpHTM;
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TOUKA

" POCTA DU3UKA

N

CTPOMTh NOKA3ATENLCTBO: MPAMOE, KOCBEHHOE, OT NPOTUBHOIO;

aHaNu3npoBaTe/pedieKcHpoBaTh OMLIT Pa3paboTKH W peann3auvn y4eGHOro MpoeKTa, HCC/eA0BaHHs
(TeopeTH1ecKoro, IMMHPUYECKOro) Ha OCHOBE MPEMIOKEHHOW MPOONEMHOI CHTYalMM, MOCTABNEHHOM
LM M/WIH 3a[1aHHbIX KPHTEPHEB OLIEHKH NMPOJyKTa/pesynbTara.

CMBICTIOBOE YUTEHHE,

Obyuarolmiics cMoKeT:

- e ®

HaxoAuThb B TekcTe Tpebyemyto HH(opMaLMio (B COOTBETCTBMHU C LIEMISIMH CBOEIl 1€ATeNbHOCTH);
OPHEHTHPOBATLCA B COAEIKAHHH TEKCTA, MOHUMATh LENOCTHBII CMBIC/ TEKCTa, CTPYKTYpPHPOBATh TEKCT;
YCTaHaBIMBaTh B3aHMOCBA3b OMUCAHHLIX B TeKCTe COOLITHH, ABIEHHI, MPOLIECCOB;

PE3IOMHPOBATL IN1aBHYIO HOSH TEKCTA,

KPMTHYECKH OLIEHMBATBL cofepikanre 1 GopMy TekcTa.

CDO]JA"[H]JOBEIHHC K pasBUTHE 3KOMOTHYECKOro MbILIEHUS, YMEHHE NPUMCHATb €ro B ﬂO3HaBHT€J’leOﬁ,
KOMMYHHKaTHBHOM, COLMANLHOM NPAKTHKE W NPO(ECCHOHATLHOH OpPUEHTALIMMH.

ObyuaroLuics cMOKeT:

OnpenessTb CBOE OTHOLUIEHHE K MPUPOAHOM cperle;

aHaM3HPOBATD BIHMAHKE 3KONIOrHUECKHX (DaKTOPOB Ha CPely OOHTaHMs JKUBbIX OPraHU3MOB;

MPOBOAMTL MPHYMHHBIHA W BEPOSTHOCTHBIN aHAJIU3 SKOMOTHUECKUX CHTYALIMiL;

NPOrHO3MPOBATE M3MEHEHHS CUTYalMW MpH cMeHe AeHCTBHA OAHOro (hakTopa Ha AEHCTBHE APYroro
thakTopa;

pacnpocTpaHaTh 3KOJIOTMUYECKHE 3HAHWA W Y4acTBOBATh B MPAKTHYECKMX J€Nax M0 3all|Te OKPYIKatoLLeil
Cpebl;

BbIpazkaTh CBOE OTHOLUEHHE K MNPHPOJE HEPE3 PUCYHKH, COUMHEHHS, MO/ENH, NPOEKTHBIE PaboThI.
Pazgurtie MoTHBaLMM K OBNIAZIEHMIO KY/IBTYPOI aKTHBHOIO MCIONB30BAHMS CIOBapeH M APYTHX MOUCKOBbLIX
CHUCTEM.

O0yuaroLuiics cMOKeT:

OMpeAensTh He0OX0AMMbIE KITIOUEBLIE MOHCKOBbIE CJIOBA H 3aMpOChI;

OCYUIECTBISATH B3aMMOAEHCTBHE C 3/1€KTPOHHBIMHU MOUCKOBLIMHM CHCTEMAaMH, CJIOBAPSMH;

(hopMHpOBATb MHOIKECTBEHHYIO BbIOOPKY M3 MOMCKOBBIX MCTOUYHMKOB /U1 OOBEKTHBU3ALIMH pe3ynbLTaToB
MOUCKA,

COOTHOCHTb MOJIYYEHHBIE PE3YJIbTAThl [IOMCKA CO CBOEH JIeSATENIbHOCThIO.

Kommynurarueusie YV

YMeHHe OpraHu30BbIBATH y4yeGHOE COTPYAHWYECTBO W COBMECTHYH) [EATENbHOCTh C YUMTENeM M
CBepCTHUKAMK; paboTaTh MHAMBUAYANbLHO W B IPYINE: HAXOAWTL oOLIEe pelieHHe W paspellaTsh
KOH(QAUKTBI HA o_éH}c:Be corjacoBaHms no3uuMi v yuyéra MHTEpecoB; (hOopMyaHpOBaTh, apryMEHTHPOBATL M
OTCTAUBATh CBOE MHEHHE.

Ofyuatowuiics cMoKeT: *

ONPENENATE BO3MOIKHBIE POJTH B COBMECTHOM JeATEIbHOCTH,

MrpaTth ONnpeaciEHHYI0 poilb B COBMECTHOH N€ATENbHOCTH;

NpUHUMATh MO3KLIMIO coDeceiHMKa, MOHUMAs MO3KLMIO APYroro, pasiuyaTh B €ro peduu: MHEHHE (TOUKY
3PEeHHA ), 10KA3aTENLCTBO (APryMEHTBI), (JaKTbl; FUNOTE3bl, AKCHOMbI, TEOPHH;

OMpejenaTs CBOM JAeHCTBUA W [JeHCTBMsS NapTHEpA, KOTOpLIe CMOcOOGCTBOBANM WM MPENATCTBOBAJIH

" MPOYKTHBHOH KOMMYHUKALWH;

CTPOUTL MO3WTHBHbIE OTHOLLEHHS B npoLiecce y4eOHOH 1 Mo3HaBaTelbHON JeATeNbHOCTH;

KOPPEKTHO W apryMeHTHPOBAHHO OTCTaWBaTb CBOK) TOYKY 3pPEHMS, B [JMCKYCCHM YMETh BbIABWIaTh
KOHTpaprymeHTbl, riepedpasupoBaTh CBOIO MEIC/E (BJIaieHHe MEXaHH3MOM SKBHBAJIEHTHBIX 3aMeH);
KPUTHYECKH OTHOCHTLCS K COOCTBEHHOMY MHEHHMIO, C JOCTOMHCTBOM NPHU3HABATh OLIWOOYHOCTb CBOEro
MHEHHSI (€C/IH OHO TAKOBO) H KOPPEKTHPOBATE €ro;

npejjiaraTh albTEPHATMBHOE pellieHne B KOH(IMKTHON CHTyaLMH;

BbIAENATL 00LIYIO TOUKY 3PEHH:A B AHCKYCCHH;

JIOTOBAapHMBATLCA O MpaBWilax M BONpocax [N OoOCY:KIEHHs B COOTBETCTBHM C TOCTaBJEHHOH nepen
rpyMNno 3aga4ei; ;
OpraHu30BbIBATL yueGHOE B3aMMOJeiicTRHE B rpynmne (onpenensTs obLMe LEead, pacrlpenensTs PoJiH,
JOrOBapHBATLCA APYT C APYTOM M T. 11.);
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PHU3UKA

YCTPaHAThL B pamMKax AHanora paspbiBbi B KOMMYHHKALIHH, 00YC/IOBIEHHbIe HEMIOHUMAaHUEM/HeTIPHATHEM CO
CTOPOHbI cobeceaHHKa 3a1a4u, HOpMbI UM COMEPIKaHHs AHAMOra.

Ymenue ocosHanHo Henonbsosath PEHEBbIC CPEICTBA B COOTBETCTBMM C 3ajaueii KOMMYHMKALIHK 1151
BBIDAJKEHHA CBOMX UYYBCTB, MbIciel u norpebuocreii s MJIaHUPOBaHUA M PErynsauuM  ceoeii
ACATENBHOCTH: BlaleHHe YCTHOH H MUChbMeHHORH PEHBH0, MOHONIOTHYECKO#H KOHTEKCTHOM peysio.

OByuarowmiics croker:

-
.

OMPEACAATE 33124y KOMMYHHKALMHK W B COOTBETCTBUM C Hell OTOMpaTh peyeBkble cpescTra:

0TOMpaTL M MCMONBL30BaTE peyeBbie CPeACTBA B ripouecce KOMMYHHKALMK C APYTUMH THOAbMY (amanor B
nape, B Majioil rpynme u 1. 1.); )

MPCACTABAATEL B YCTHOH MIH NHCbMEHHOM (opme Pa3BEpHyTLIH nnaH cobeTBeHHOM NEATENBHOCTH;
cobmonats Hopmbl  nyGanuHO#M PeH, DEriaMeHT B MOHOJNOre W JAMCKycCHM B COOTBETCTBHH ¢
KOMMYHHKaTHBHOH 3a1a4eii:

BbICKA3kIBATL U OOOCHOBBIBATL MHEHHE (Cy’caeHue) W 3anpaliuBaTh MHeHMe NapTHEpa B paMKax JWanora;
NPHHUMATh PELUEHHE B XO/€ IMAIOra U COrTIacoBbIBATE €10 ¢ cobeceHHKOM;

CO3MaBaTh MUCbMEHHbIE KIHLIMPOBAHHbIE U OPHTHHA/IbHBIE TEKCTHI C MCMO/BL30BAHMEM HEOBXOAUMBIX
peHeBLIX CPEACTs; :
HCNOonb30BaTh BepOaslbHble CPEaCTBa (CPeACTBa MOrHYECKo CBA3M) V1S BbIJE/NEHUA CMBICIOBBIX GJIOKOB
CBOETO BbICTYIIEHMS;

MCMO/L30BaTL HeBepOalibHble CPEACTBA MIH HAMMSAHBIE MATEpUankl, NOArOTOBACHHbIE/ 0TOGPaHHbIE MO
PYKOBOACTBOM yuHTENs:

ACNaTk OLCHOYHBIM BbIBOI O NOCTHIKEHHH LEeiH KOMMYHHKALWKU HEMOCPEACTBEHHO MOC/E 3aBEpPLUEHHS
KOMMYHHKaTHBHOTO KOHTaKTa U 0G0CHOBBIBATH ero.

DopmuposanHe W pasBuTHe KOMIETEHTHOCTH B 00MaCTH  MCMONL3OBAHMA uHbOpMaLMOH-  HO-
KOMMYHHKaLUHOHHbBIX TeXxHonoruil (nanee — HKT).

Obyuatowiniics cmosker:

Le/IEHaNpaBieHHO MCKATh M HCIONL30BaTh HH(POPMALMOHHBIE PECYPChl, HEOBXOMHMBIE U1 peuienus
YUeOHBIX M MpaKTHYECKHX 3a1au, ¢ nomotusto cpeacrs MKT:

BbIOHPATb, CTPOUTH M HCMONL30RATE aleKBaTHYI0 MHQOPMALHOHHYIO MOJIENb ANS nepeayy CBOUX Meicieii
CPEACTBAMH ECTECTBEHHBIX H (JOPMATIBHBIX A3bIKOB B COOTBETCTRHY C YCJIOBHAMH KOMMYHHKALIHK;
BLIACAATL. HH()OPMALMOKHBI acnekT 3agaum, OfEPUPOBaTh TaHHBIMU, HCMONB30BATH MO- J€Nb pelleHUs
3anavm;

HCMOML30BATL KOMMBIOTEPHbIE TEXHOMOrHHU (BKJIIOYAs BbIOOp aleKBaTHLIX 3anaye MHCTPYMEHTANILHBIX
MporpaMMHo-annapaTHbIX CPEACTB U CEPBHCOB) A1 PeLIeHHs MH(OPMALH- OHHBIX 1 KOMMYHUKALHOHHbIX
y4eOHbIX 3a7a4, B TOM umche: BLITHCIICHHE, HAMMCaHWE MUCEM, COYMHEHMH, NOKIAnoB, pedeparos,
CO3AaHuE NpeseHTaunii u ap.;

MCM0/1b30BaTh MHOOPMALMIO ¢ YUETOM 3THYECKHX 1 MPaBOBbIX HOPM; _

cosnasath HMH(OPMAUMOHHBLIE pecypehl PASHOTO THNA W Ana  pasHelX  ayauTopuii, coGmoaats
HHOPMALOHHYIO FUrHeHy U npaBuna MHPOpMaunoHHOH 6e30MacHoCTH.

[IpeaveTHpIvu pesy.ibTaTamMn 00y4yeHus Qpuznke B 7-9 KIaccax SBISIOTCS:

(opmuporatue npencrasnenuii o 3aKOHOMEPHOH CBA3M M MO3HABAEMOCTH SRIEHMI npupoasl, o6
OOBEKTHBHOCTH HAYYHOrO 3HAHHS: O cucTemMoobpasyrouleii ponu  Gusuku s PasBUTHA Apyrux
CCTECTBEHHLIX HayK, TEXHMKM H TEXHONOTHi; Hay4HOro MHPOBO33PEHHSA KaK pe3yJibTaTa M3yueHHs OCHOB
CTPOCHHs MATEPHH K (hyHIAMEHTANBHEIX 33KOHOB buznkm; :

SHAHUA O MpUpOAE BAKHEHIINX (PU3HUECKUX SBICHUIL OKpYIKalLIero Mupa M MOHHMAaHME CMbIC/a
(PM3MUECKUX 3AKOHOB, PACKPBIBAIOLIMX CBA3H M3YYEHHBIX ABJICHMIA;

® (opmuUpoBaHHe NEPBOHAYANbHBIX NpeACTaBfeHnid O Gu3Mueckol CyWHOCTH  ABICHHI NPUPOILI

(MexaHHyeckux, Tennopblx, SNCKTPOMAarHUTHBIX W KBaHTOBBIX), BHAAX MaTepuu (BELIECTBO W noJje),
ABMIKEHHHM KaK Crocobe CyLIeCTBOBAHHS MAaTePHH; YCBOGHHE OCHOBHBIX HOCH MEXaHMKH, aTOMHO-
MOJIEKYJIAPHOrO YYEHHA O CTPOCHMH BELLECTBA, S1EMEHTOR SNIERTPOAHHAMHMKM U KBAHTOBOH (hU3HKH:
OB/1aIgHHE NOHATHHHbIM aNMapaToM U CUMBOHUCCKUM 3bIKOM (husnku;

YMEHHA NO/b30BATHCS METOAAMH HAYYHOrO MCCENOBAHMS SBICHME MPUPOJRI, NPOBOAHTEL HabmoaeHHs,
M1aHUPOBATL M BBINOAHATL IKCIIEPUMEHTBI, 0GPadaTHIBATS Pe3yNbTaTLl  W3MEPEHUH, TpeacTaBnaTh
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Pe3yILTaTLl H3MEPeHHIT ¢ NoMoLLbIO TabauL, rpadukoB H (opmyn, oGHAPYKMBATH 3aBHCHMOCTH MEHTY
(pusnueckuMK BenMuHHAMMU, OGBACHATL MOMY1GHHbIC Pe3yIbTaThl W /Ie/IaThb BbIBOLI, OLEHHBATH IPAHHLLbI
MOrpelHocTeli pe3y1bTaToB H3MEPEHHIl;

® YMCHHA MPHUMEHATL TEOPETHUECKWE 3HaHMA No (HM3MKe HA MpaKTHKe, pewarb (puznyeckue 3agauu Ha
NPHUMEHEHHE NONYHEHHbIX 3HAHUI;

® YMEHHA W HABbIKH MPUMEHATEL MOMYUYESHHBLIE 3HAHHA IS ODBACHEHMS NPHUHLKMIOB AEHCTBUA BayKHEHIINX
TEXHWHECKUX YCTPOMCTB, (paboThl) MALUMH U MEXaHH3MOB, CPENCTB MEPeIBHIKEHHS] W CBA3H, DbITOBbLIX
NPUBOPOB, NPOMBILINEHHBIX TEXHOMOIMUECKHX MPOLIECCOB, pelleHHs NPaKTHYECKHX 3a/1a4 [OBCENHEBHOH
KH3HHK, obecrieyeHus OE30MacHOCTH CBOEH 3KH3HHM, PALMOHAILHOTO NMPUPOAONONbL30BAHMS H OXpaHbl
OKPYZKAIOLLIEH CPe/ibl: BAMAHUA TEXHHUYECKHX YCTPOMCTE Ha OKPY>KaroLLYH cpery: .

© . OCO3HAHHE BO3MOMHBIX MPHUYMH TEXHOIEHHBIX H 3KOJIOTHYECKHX KaTactpod.

¢ OCO3HaHHE HEOOXOAMMOCTH [PUMEHEHHS JOCTHIKEHMII DH3MKK M TEXHONOrMH NS PaLUOHANLHOrO
MPHPOAONONL30BAHKS; .

¢ OBJlafeHHe OCHOBaMM GE30MacHOr0 MCMOAb30BAHMS ECTECTBEHHbIX H MCKYCCTBEHHBIX 3/IEKTPHUECKHX U
MarHUTHBIX  MO€H, J/IeKTPOMAarHUTHBIX ¥  3BYKOBBIX BOJIH, ECTECTBEHHBIX M MCKYCCTBEHHbIX
HOHM3HPYIOLUUX H31y4deHHH BO W30e)kaHWe WX BPENHOro BO3AEHCTBHS Ha OKPY’Kalolylo Cpeay u
OpraHu3M YenoBekxa;

® (opmupoBaHne ybemneHus B 3aKOHOMEPHOH CBA3M M [03HABAEMOCTH  SBICHME Nnpupoasl, B
00BEKTHBHOCTH HAYYHOrO 3HaHMSA, B BHICOKOH LIEHHOCTH HayKH B pa3BUTHW MATEpPHANbHON W 1yXOBHOI
KYABTYpBI JIHOA€i; ;

® PasBHTHE TEOPETHYECKOrO MbILIEHHA Ha OCHOBE (DOPMHPOBAHHMA YMEHUH yCTaHaBnuBaTh (hakTel,
pasnuyath MNpWUYKMHBL W CNEACTBHA, CTPOMTb MOAENH M  BbIABHIATH THINOTE3bl, OTBICKMBATL M
(opmynMpoBaTh NOKA3ATENbCTBA BbIABMHYTHIX FUTOTE3, BBIBOAWTE W3 IKCMEPUMEHTANBHBIX (AKTOB M
TEOPETHYECKHX MO/eNeH (PH3HYECKHE 3aKOHBI;

® PasBUTHE yMEHHMA MIIAHHPOBATL B MOBCEIHEBHOH KM3HU CBOM NelCTBHA ¢ NPHMEHEHHEM TMOJYYEHHbIX
3HAHHH 3aKOHOB MEXAaHMKHW, 3NIEKTPOAMHAMUKH, TEPMOJAMHAMHUKH W TEIUIOBBIX ABJEHHH C ULeNbio
cOepeskeHus 310poBbs:

® (opmupOBaHHE NPEACTABNEHUH O HEPALMOHATLHOM HCIONB3OBAHMM MPUPOIHbIX PECYPCOB H SHEPruu,
3arpA3HeHH OKPYIKaKOLIeH Cpe/ibl Kak CIeICTBHE HECOBEPLICHCTRA MALIIHH M MEXaHH3MOB.

¢ KOMMYHHKATWBHbBIC yMEHMs: [OKIaiblBATE O pE3YNbTATAX CBOEIO HCCIENOBAHMUS, Y4acTBOBATL B
AUCKYCCHH, KpaTKO M TOYHO OTBEYaTh Ha BOMPOCHI, HCMOB30BATh CPABOYHYIO JUTEPaTypy U Apyrue
UCTOYHHKK UH(OPMALIHH.
BeinycxHuk hay4nres: :

cobt0aaTh NpaBna 6e30MacHOCTH U OXpaHsbI TpyAa npu pabote ¢ yueGHLIM H 1a6OPaTOPHBIM 0BOPYIOBAHUEM:

MOHMMATh CMBIC] OCHOBHbBIX (pusnyeckux TepmuHoE: (husmMueckoe Teno, (usnueckoe spneHue, (u3nUecKas
BEJIMYHHA, EAMHULbI H3MEPEHHUS;

pacnosHasaTh npodiembl, KOTOPbIC MOXKHO PEIMTb MPH MOMOLLM (pusMUECKMX METOLOB; AHANM3UPOBATH
OTAC/IbHBIC STAlLI POBEACHHA HCCIIEA0BAHHI W MHTEPTIPETHPOBATE PE3yNLTATbI HAGMIOAEHHI 1 OTBITOB;

CTaBUTb OfLITHI MO MCCIEA0BAHHIO usuyeckux ABNeHMI WM (U3MUECKHX CBOHCTE TeNn Ge3 HCnoMb3oBaHus
MPAMBIX H3MEPEHUH; NPH 3TOM (hopmyTHpOBaTh NpobieMy/3anady yyebHOro SKCMePUMEHTa; COOMPaTh YCTAHOBKY
U3 MPEANOKEHHOI0 000PY10BaAHKS; MPOBOAHTE OMNBIT U (opmynupoBath BbIBOIRI.

[Mpumeuanue. Tpu nposeneHun uceneqoBanus (H3UYECKHX ABNCHHIT H3MEPUTENbHbBIE MPHEOPHI HCIOIL3YIOTCS
JIMLL KaK AaTYHKH U3MEpeHHa (PU3NUECKUX BeNHUKH. 3arucH rnokasaHuii NPAMbIX M3MEPEHUH B ITOM Cily4ae He
TpedyeTes,

MOHMMATDb POJib SKCTIEPHMEHTa B IOAYUEHHH Hay4HOH nHbOopMaLMK;

MPOBOAHTL TpAMbIC M3MEPEHUs (U3MYECKHX BEIMYMH: BPEMS, DPACCTOAHME, Macca Tea, obwem, cuna,
TeMMEpaTypa. aTMOC(EpHOE AaBjieHHe, BAAKHOCTL BO3YXa, HanpsukeHue, cuia ToKa, paaMaluMoHHBIA ¢oH (c
MCMONL30BAHHEM 103UMETPa); NPU 3TOM BbLIOUPATh ONTHMAJIBHBIN CHOCOD U3MEPEHHS M HCNOJIB30BATh
MPOCTEHLIHE METOAbI OLIEHKH MOrPeLIHOCTEH H3MepeHHI.

[Mpumeuanue. Jliobas yueGHas nporpamma nomskHa 0GeCHedHBaTh OBNIAICHHE MPAMBIMH HU3MEPEHUSMH BCEX
MepPeHHUCNEHHBIX (DH3MUYECKHUX BEIUUMH,
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MPOBOAUTb MCCIIE0BAHME 3aBUCHMOCTEH (PU3MUECKHX BEMUHH C MCMONB30BAHHEM MPAMBIX M3MepeHUii: mpu
3TOM KOHCTPYMPOBAThH YCTAHOBKY, (PUKCHPOBATh Pe3y/IbTaThl MONYYEHHOH 3aBMCHMOCTH (hU3MUECKUX BENHUMH B
guae Tabnui K rpadMKoB, A€NaTh BbIBO/IbI M0 pe3y/ibTaTaM MCCIeI0BaHUA;

NPOBOJMTL KOCBEHHBIE M3MEPEHMS] (DM3UYECKWUX BENWHMH: [MPH  BbIMOJHEHWH uaMmepeHuii  cobupartb
IKCMEPUMEHTANIBHYIO YCTAHOBKY, CAEAyA MPEANOKEHHOH WHCTPYKUHH, BBIYHCIATL 3SHAUCHWE BEIWUMHBI 1
aHANM3MPOBATh NOYUEHHBIE PE3Y/BTATHI C YUETOM 33JaHHOH TOUHOCTH H3MEPEHHU; _

AHAMW3HMPOBATH CHTYaLWH MPAKTHKO-OPHEHTHPOBAHHOIO XapakTepa, y3HABaTh B HUX MPOSBIGHHE M3YUCHHBIX
(H3MUECKHX ABICHWUH HIH 3aKOHOMEPHOCTEH U MPUMEHATHL UMEOLUMECS SHAHUA A X 00BACHEHHA; '

MOHMMAaTb MPUHLMMBL 1eliCTBHS MallWH, NPUOOPOB M TEXHMUYECKMX YCTPOWMCTB, YCNOQBHS HX 6ezonacHoro
MCMOMb30BaHKA B NOBCEIHEBHOM JKU3HH;

MCMONE30BaTh MPU BLIMOJHEHHH y4eOHbIX 3a71a4 Hay4YHO-NOMY/IAPHYIO TWTEPATypy O (huznuecKux ABNEHMAX,
CripaBovHbIE MaTepuanbl, pecypcel MHTEpHET.

BoInycKHHK MOJY4YHT BO3MOKHOCTE HAYYHThLCSL:

0CO3HABATH LEHHOCTh HAYYHBIX HCCNEI0BAHUH, POIib (PH3HKH B PACLUIMPEHHH MPEACTaB/ICHHUI 00 OKpyHKatoLem
Mupe W ee BKjad B yAyudlueHWe KavecTea ACH3HH,

WCMONB30BaTh MPUEMbl MOCTPOEHUS (DH3MUECKHX MopesieH, noucka M (OPMYNHPOBKH [10KA3aTENbLCTB
BLIABUHYTLIX FHIIOTE3 H TEOPETHUECKHX BLIBOAOB HA OCHOBE SMMUPHYECKH YCTAHOBJICHHBIX (haxToB;

CpaBHHBATH TOYHOCTH M3MEPEHHs (PU3NYECKHUX BENMYMH MO BENHYHHE MX OTHOCHTENbHOH MOrPELIHOCTH MpH
NpoBeneHH MPSIMbIX H3MEPEHHMI;

CaMOCTOATENBHO MPOBOANTL KOCBEHHBIE H3MEPEHHMs ¥ HCCIIEN0BAHMA (PH3UUECKHUX BEIMYHH C UCTIONL30BAHNEM
paznuuHbIX cnocoboB W3MepeHns: GU3HUECKHX BENMYMH, BbIOUPATh CPEACTBA H3MEPEHHS C yHETOM Heobxo0a1MOi
TOUHOCTH W3MEPEHHi1, 0GOCHOBBIBATH BEIOOP CrOCOOa H3MEPEHHN, aAeKBaTHOTO MOCTABJIEHHOH 3aaye, MPOBOANTD
OLIEHKY TIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB;

" pocnpuHMMaTs MHQOpMaUMIO (IH3HYECKOro COAepiKaHHA B Hay4YHO-TIOMYAPHOH NuTepaType W CpeacTsax
MacCcOBOH WH(OPMALMK, KPUTMYECKH OLEHWBATH MOYYEHHYK) MH(OPMALMIO, aHAIM3MPYs €€ COAepiaHHe H
NaHHbie 00 HCTOUHUKE HH(OPMALIHH;

CO3MaBATL COBCTBEHHBIE NMMCLMEHHBIE U YCTHBIE COOOLIEHHS 0 (PU3HYECKHX SIBJICHUIX Ha OCHOBE HCCKOJIbKHX
HCTOUHHKOB WH(OPMALMK, COMPOBOKIATH BBICTYTJIEHUE Tpe3eHTaLMeH. Y4HThbIBas 0CcOOEHHOCTH ayIaUTOPUH
CBEPCTHHKOB.

MexaHuuecKHe siBJICHHSA
BoinyckHuK HAYIHTCH:

pAcMO3HABATL MEXaHWUECKHE ABNEHUS W OOBACHATL HAa OCHOBE MMCIOLIHXCA 3HAHMH OCHOBHbIC CBOWCTBA HMJIH
YCTIOBHS NPOTEKAHHS OSTWUX SBAGHMH: pPaBHOMEPHOE W HEPaBHOMEPHOE [BHIKCHHE, pPAaBHOMEpHOE M
pPaBHOYCKOPEHHOE ppaw;onnHeHHoe ABHXKEHHE, OTHOCUTE/IbHOCTb MEXAHHUYECKOro ABHIKEHUA, cBoOOJHOE NajaeHue
Tesl, PABHOMEPHOE ABIKEHHE N0 OKPY)KHOCTH, HHEPLIMS, B3aUMOICHCTBYE TENl, PEAKTHBHOE NBIKEHHUE, Mepe/ata
faBfeHUs TBEPABIMM TeNaMmu, JKMAKOCTAMH M rasamu, aTMOC()epHOE [aBieHue, MaBaHHe Tel, PaBHOBECHE
TBEpAbIX Tes,. HMEKLIMX 3aKpPEMJEHHYI0 OCb BPAILECHHUI, konebaTenbHOe [BUMKEHHME, DE30HAHC, BOJIHOBOEC
newkenue (38yK);

OTIMCLIBATh M3y4YEHHbIE CBOMCTBA Te/l M MEXaHWYSCKUE ABICHH:, MCTONb3YA (pu3nuecKre BENHYHMHbL MMyTb,
flepeMeLLiEHHe, CKOPOCTb, YCKOPEHHE, NEPHOZ 00paLLeHHA, Macca Tefa, MIOTHOCTL BEIeCTea, Chila (cuna TsKECTH,
cuna ynpyrocTW, cuna TPeHWs), NaBiAeHHE, MMMYJbC TeNa, KMHETHUECKas SHEeprus, MOTEHLMalbHai SHEPri.
mexaHuueckas pabota, mexaHusdeckas MotHocTb, KITJ{ npu coepiueHtu paboThl ¢ HCMOJb30BAHHEM [POCTOrO
MexaHW3Ma, CHia TPEHWS, aMIUIMTYJa, MEpHOL M uacToTa KojeOaHuM, MMHA BOJIHBI M CKOPOCTH &€
pacrpocTpaHeHus; Mpy OMHMCAHUM MPABHILHO TPAKTOBaTh (DHU3MYECKMH CMBICI WCMOJIb3YEMBIX BEJIUUMH, HX
oB03HaueHUs W eauHKWUb W3MEPEHHs, HAXOAWTh (JOPMYJIbl, CBA3bIBAIOLIME NaHHYIO (hU3UUECKYEO BEJIHHHUHY C
ApYrumu BeNHYHUHaAMM, BEIYHCIATL 3HAUEHHE ,CbHSHQECKOF] BEJIMUHHBI,

aHanW3MpoBaTh CBOWMCTBA Tes, MEXAHUYECKHE ABJEHWA W NPOLECCHL, MCMOIb3Ys (uzutecKkre 3aKOHbI: 3aKOH
COXpAaHEHMs OHEpruM, 3aKOH BCEMHPHOTO  TATOTEHUS, TMPUHLMM  CYNEPrO3ULKMK - CHII (HaxomaeHue
pasHoaeicTeytoweid cunel), I, 11 u 1T 3axous HbloToHa, 3aKOH COXpaHEHHA HMMIMyjbca, 3aKoH ['yka, 3aKkoH
[Mackans, 3akoH ApxuMena; npH 5TOM pasiiiyaTh COBECHYIO (POPMYIMPOBKY 3aKOHA H €ro MaTeMaTHHiecKoe
BblpajkeHHe; :

pazfiMuaTh OCHOBHbIE MPUIHAKM HM3YHEHHBIX (H3MHYECKHX Monenei: marepuanbHas TOYKa, WHEpLMaIbHas
© cHcTeMa OTcHeTa;
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peLaTh 3aauk, HCMoMb3ys (U3MUECKHE 3aKOHbI (3aKOH COXPaHEHHS SHEPriH, 3aKOH BCEMHPHOTO TArOTEHMS,
npunuun cynepnosuuun cua, I, I1 v 111 3axoHsl HetoToHa, 3aKOH COXpaHeHUs MMITY/bCA, 3akoH ['yka, 3aKoH
TMackans, 3akoH Apxumena) u (OPMyIbl, CBA3bIBAIOLIHE (PUIMHECKUE BE/IHMHDI (myTh, CKOPOCTb, YCKOpEHHE,
vacca Tena. MAOTHOCTb BELUECTBA, CHia, JABNEHWEe, UMMYJIbC TeNa, KWHETHHYECKas SHEPrus, noTeHUWanbHad
SHeprus, MexaHudeckas pabora, MexaHH4eCkas MOLLIHOCT, KTIJ] npocroro MexaHusma, cuia TpeHHA CKOMbIKEHHUS,
KOO(Q(ULMEHT TpeHHs, aMMIWTyAa, NEPHOA M  HacToTa koneGaHMil, JJMHA BOAHbBI W CKOpPOCThL €€
pPacnpoCTpaHeHus): Ha OCHOBE aHajiW3a yC/IOBHSA 3ajlady 3alMCHIBATE KPaTKOC yCJIOBHE, BbIAENATEL (pHU3HUECKHE
BEIMUMHbI, 3aKOHBI 1 QOPMyJibl, HeOGXOAHMBIE [ ee pelleHHs, MPOBOANTL PacteThl W OLEHUBATE peallbHOCTL
NONYHEHHOTO 3HaUeHNs (PU3HYECKOH BEIHUNHBI.

BoinmycKHHK NOJYYHT BO3MOKHOCTE HAYUHThHCS: )

HCHIONb30BATH 3HAHHA O MEXAHHYECKHX SBNEHUSAX B MOBCEAHEBHOM JKM3HHU Ana obecneyeHus 6e30MacHOCTH NPH
obpalieHnt ¢ npudopami W TeXHUUECKMMH YCTPOWHCTBAMM, ANA COXPaHCHW: 310pOBbA H cobnMoaEHUs HOPM
3KOJIOTMUECKOrO MOBEACHHS B OKPYJKAlOWeW Cpefe: MPUBOAMTH MPUMEpPbl MPAKTHUECKOro HCNONL30BAHNA
dusmueckux 3HAHMIT O MEXAHWYECKMX ABIEHMIX W (M3MYECKUX 3aKOHAX; MPHUMEPbl  HMCMO/L30BAHHA
B030GHOBNACMbIX HCTOYHUKOB SHEPTHM; SKONOTHYECKUX NOCEACTBHH HCCIeI0BaHM KOCMHYECKOro NPOCTPAHCTE,

pa3INuaTh rpaHuLibl MPUMEHUMOCTH (U3HYECKHX 3aKOHOB, MOHUMATD pceoBbuInii XapakTep (yHAaAMEHTalbHBIX
3aKOHOB (33KOH COXPaHEHMsi MEXAHMUYECKOHW SHEPruHM, 3aKOH COXPAHEHHMS WMITy/bCa, 3aKOH BCEMMPHOTO
TAFOTEHUS) U OFPAHUUEHHOCTb HCMOB30BAHMS YACTHBIX 3aKOHOB (3aKOH I'yka, Apxumesa v ap.);

HAXOAMTL AJEKBATHYIO MPEANOKEHHOH 3amave (U3MUECKYIO MOJE/b, paspellarh npobnemMy Kak Ha OCHOBE
UMEIOLLIXCS 3HAHMIT MO0 MEXAHWKE C MCMOJIb30BaHMEM MaTeMaTHYeCKOro anmapara, Tak W MpH TIOMOLLM METOLO0B
OULEHKH.

TenyioBbie ABJICHUSA
BoinycKHHK HAYYHTCH:

pacrno3HaBaTh TEMIOBbIC ABJICHHA H OB BACHATH Ha Ga3e MMEIOLIUAXCS 3HAHKI OCHOBHbLIE CBOHCTBA MIIM YCIIOBHS
npoTekaHus ITHX sABAeHWi: auddysua, HIMEHEHHS oObema Tea npu HarpeBanud (OXnakaeHuw), Oomblias
CKMMAEMOCTh [A30B, Majias CHKHMAEMOCTb JKMAKOCTeH W TBEpAbIX Te; TEMJIOBOE PaBHOBECHE, HCMAPEHWC,
KOHeHCALMs, NJABNeHHe, KPUCTAUTU3ALIHMA, KHIEHHe, BIKHOCTL BO3AyXa, pas/ikiHbIC cnocobpl Temnonepeaayu
(TennonpPOBOAHOCTb, KOHBEKLMSA, W3/yuYeHHe), arperaTHble COCTOAHMA BEIECTBA, MOTJIOLIEHUE 3HEPruu MpH
HCTIAPEHMH JKMIKOCTH 1 BBIE/CHHE €€ NPH KOHIGHCALMH Napa, 3aBUCHMOCTb TeMIEPaTyphl KWIEHHS OT JaBNEHUS;

ONUCHIBATb M3y4eHHbI€ CBOMCTBA TeNl M TEIIOBbIC ABICHHSA, UCTOMBL3YA (hu3MYECKUE BETUUMHBI: KOIMYECTBO
TEMIOThI, BHYTPEHHAA SHEPrHs, TEMNEPATYpa, YAC/bHAs TETIOEMKOCTh BELIECTBA, YACIBHA TEersoTa niaeneHus,
yienLHas Tenjora napoodpazoBaHus., yleibHas TEnJ10Ta CropaHud TOTUIHEA, K03 (HHULMEHT MONE3HOr0 AEHCTBUA
TEroBOro ABMrATENs; NPH ONMCAHWM MPABHIBHO TPAKTOBATH (PHIMUECKHIT CMBICI HMCTIOIBIYEMbIX REJIMUMH, HX
0G03HAUCHNS M eAMHWLbI W3MEPEHMS, HaxoAWTb (OPMYNbl, CBA3bIBAIOLIHE NAHHYIO (hU3NYECKYIO BENMUHMHY C
NPYFHMH BEIWYMHANIH, BbIMUCAATL 3HAYCHHE (hu3MHECKOH BEJIMUHHEL]

aHaNKM3MPOBATh. CBOWCTBA TEM, TEMoBblE ABJIEHHA M MPOUECCHI, MCrONb3ya OCHOBHBIC MOJIOJKEHHs aTOMHO-
MOMIEKY/IAPHOrO yUeHHA O CTPOCHHMH BELUECTBA H 3aKOH COXPaHEHHs SHEPTHH;

pasnuuaTh OCHOBHbIE MPU3HAKH H3YUYSHHBIX (PH3HUECKUX MOIEielt CTPOEHHS Ia30B, JKKUAKOCTEH W TBEP/bIX TEN:

NPUBOAHTL NPHMEPbI MPAKTHYECKOTO HCMOJL30BaHNUS (u3MUECKHX 3HAHUH O TETUIOBBIX ABNEHHSX;

peLaTh 3a1a4K, MCMOMb3ys 3aKOH COXPAHeHHS SHEPrHH B TEILIOBBIX MpOLCceax H (opmybl, CBA3bIBAIOLIHE
(pu3mueckue BenuuMHbl (KOTHUECTBO TEMOThI, TEMMeEpaTypa, yAejlbHai TeMJ0EMKOCTb BELLECTBA, YaenbHad
TenioTa NAABNEHMs, yAenbHas TennoTa napoodpasosanus, yAenbHas TeMIoTa CropaHis TOMJIHBA, KO3 HULIHEHT
Oe3HOr0 NeHCTRHA TEMOBOro JBUraTens): Ha OCHOBE aHaiM3a yC/OBHA 3a[1a4y 3amUChIBaTL KpaTKOE yClIOBHC,
BLIAENATE (DM3MUECKHE BENHYHHbI, 3aKOHbI U QOPHYJIbI, HeOOXOAMMBIE /ISl €€ peLieHHs, NPOBOIWTL pacHeThl 1
OLEHHBATL PEaNbHOCTE MONY4YEHHOTO 3HAUCHUS duznHeckoi BETHIHHBI.

BoInycKHHK TOJYYHT BO3MOKHOCTD HAYIHTBCH:

MCTIONb30BATH 3HAHMA O TEMIOBLIX ABNEHMSAX B MNOBCEJHEBHOM JKH3HK U oGecreyeHus Oe30MaCHOCTH IpH
ofpaiieHun ¢ npuGopaMu W TEXHUYECKHMH YCTPOHCTBAMH, i COXPaHCHUA 3/0pOBbS W CODMIOAEHHS HOPM
5KOOFMYECKOrO MOBEAEHUsS B OKPYIKAIOLIEH cpefe; MPUBOANTb MPHMEPBI SKOJOTHUECKHX nocneacTeuit paboThb
npuraTteneil BHyTpeHHero cropatus, TenaoBbIX u rUAPOANIEKTPOCTAHLINH;

pasMuaTh rPAHULBI PUMEHUMOCTH (PU3UUECKHX 3aKOHOB, TIOHHMATD pceobLMid Xapaktep (yHaaMEeHTalbHbIX
()M3MUECKHX 3aKOHOB (3aKOH COXpaHEHHMs SHEpPruu B TEMIIOBBIX npotieccax) ¥ OrpaHUYEeHHOCTb WCTIONbL30BAHUA
YACTHDBIX 32KOHOB!
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OU3NKA

HAXOAMTb AJEKBATHYIO MPEMIOKEHHON 3a1a4e (M3MUYECKYI0 MOJENb, paspeliarh npobieMy Kak Ha OCHOBE
HMEIOLLIXCS 3HAHMIT O TEMIOBBIX ABNEHHAX C HCMONB30OBAHHEM MATEMATHYECKOroO annapara, Tak W npu rnomouiu
METO/IOB OLEHKH.

JjieKTpHYeCKHe U MArHUTHbIE sIBJICHHSA
BoinycKHIK HAYYHTCH:

PAcro3HaBaTh MEKTPOMArHHTHbIE SBNEHHS M 0OBACHATH HA OCHOBE UMEIOIIMXCS 3HAHWH OCHOBHBIC CBOiCcTBa
WM YCIOBMA MpOTEKaHHs STHX ABJSHHIL: JeKTPH3aLMA Te, B3aMMOZIeHCTBYE 3apsI0B, JMEeKTPUUECKUll TOK K ero
neiicTela (TEMIOBOE, XHUMHUYECKOE, MArHWTHOE), B3aMMOJEHCTBHE MATHWTOB, 3JIEKTPOMArHWTHAL WHAYKUKA,
/eHCTBHE MAPHMTHOTO OS5 HA NPOBOIHMK C TOKOM M HA JABWKYLLY!OCS 3apHKEHHYIO 4aCTHLly, AeHCTBHE
AEKTPHYECKOrO MONIA HA 3apSUKEHHYIO YaCTHLLy, IeKTPOMATHUTHbIE BOJHbI, NPAMONHHEHHOE pacnpoCTpaHeHkHe
CBeTa, OTPAIKEHHUE H npenomnv:HHe CBETa, JHCnepcus CBETAa.

COCTABMATL CXEMbl 3MEKTPUYECKUX LieNed C MOCie0BaTeNbHbIM W MapaiieibHbiM COEJIMHEHHEM 3/IEMEHTOR,
paznuuas ycnoeHble 0003HAYEHUS NEMEHTOB dJEKTPUYECKMX Lenel (MCTOYHMK TOKa, KoY, PE3HCTOp, peocTar,
naMriouKa, amrnepMeTp, BOJIbTMETP).

HCTIONb30BATH ONTHYECKME CXeMbl 15l MOCTPOEHUS H300pakeH!H B MI0CKOM 3epkaile 1 COOMpatoLleH THH3E.

OMMCLIBATL M3yueHHble CBOMCTBA TeN M HJEKTPOMArHWUTHBIC ABICHHS, WCTIOL3YS (HIUUECKHE BEIHYMHBI:
3NEKTPUUECKUI 3apsiil, CUNTa TOKA, BIEKTPUHECKOE HAMPSIKEHHE, 3/IEKTPHUIECKOE CONPOTHBEHHE, YACTbHOS
CONpOTHBEHNE BellecTea, paboTa MEKTPHUUECKOro Mo, MOLIHOCTL TOKA, (OKycHOE paccTOAHHE W OfNTHYECKas
CHIIA JTHH3bl. CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, /IMHA BOJIHBI ¥ 4aCTOTA CBETA; MPH OMUCAHHHK BEPHO TPAKTOBATH
pu3MUECKMH CMbICI MCTONb3YEMBIX BENWYMH, UX O0O3HAYCHWS M €IMHHLBI M3MEPEHHS; HAXOIUTH hopmyIibl,
CBSI3bIBAIOIIME AAHHYIO (PU3HMUECKYIO BETUYHUHY C APYTUMH BEIUYHHAMH.

aHANW3MPOBaTh CBOMCTBA T, 3NMEKTPOMArHWTHbIE SBJICHMA M TIPOLIECCHI, MCMONL3YA (u3MvecKHe 3aKOHBI:
3aKOH COXpaHeHUsl 3EKTPUYecKoro 3apsja, 3akoH Oma And yqacTka LEMH, 3aKOH Ihxoyns-Jlenua, 3axkoH
MPAMOTMHEIHOTO PacnpoOCTPaHEHNs CBeTa, 3aKOH OTPaKEHHsS CBETa, 3aKOH MpPENOMICHHST CBETa; MPH STOM
pa3inyaTh CJAOBECHYIO (hOPMYJIMPOBKY 3aKOHA M €r0 MATEMATHYECKOE BbIpaKkeHHE.

NPUBOAHTH NPHUMEPbI MPAKTHHECKOTO MCTOb30BAHUS (PU3HUECKHX 3HAHHH O NEKTPOMarHUTHBIX ABNCHUAX

peliath 3afauK, HCronb3ys (U3UHEcKHe 3aKOHbI (3akoH OMa Anst y4acTka LeMH, 3aKoH Jxoyna-Jlenua, 3axoH
MpAMOJMHEIHOr0 pacnpocTpaHeHus CBeTa, 3aKOH OTPAJKEHMs CBETA, 3aKOH MPENOMACHUS cBeTa) U (Gopmynsl,
CBA3bIBAIOLINE (hU3UUECKME BENHUMHbI (CHIa TOKA, 3MEKTPHUYECKOE HANPAKEHHE, SICKTPHUECKOE COMPOTHBIEHHE,
yIenbHOE COMpOTHBIEHHE BEWeCTBa, paboTa 3MEKTPHUECKOro MO, MOLIHOCTL TOK4, (hOKyCHOE PacCTOSIHHE H
ONTHYECKAs CHMA JIMH3bL, CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, UTHHA BOMTHbI M 4acToTa CBETA, (dopmynbl pacuera
3/1eKTPUUECKOrO CONPOTHRIEHHUS NPH MOCIE10BaATE/IbHOM H MapalieibHOM COANHEHHH TPOBOIHMKOB): HA OCHOBE
aHANM3a YCIOBHA 3a/1auM 3aNMChlBaTh KPATKOE YCTIOBHE, BbIAC/ATE (PHHUECKUE BENMUUHDI, 3AKOHBI 1 hopmybi,
HeOBXOMMMbIe A% ee pelleHus, MPOBOAWTL pacyeTsl M OLEHMBaTb PEANbHOCTb TOJNYUCHHOTO 3HAYCHWA
(pH3HUECKOH BETHUHHDI.

BolnyCKHHK MOJIYy4HT BO3MOKHOCTD HAYHHTBCSH:

MCIONb30BaTh 3HAHMS OO 3MEKTPOMAHWTHBIX SBICHMAX B [OBCEAHEBHOH IKH3HW I7if obecnedenus
GesomacHocTi npy obpateHud ¢ npuGopaMK M TEXHMUECKHAMH YCTPOWCTBAMM, AN COXPAHEHH: 310pOBb H
coGMIOACHHA HOPM JKOJIOTMYECKOTO MOBEACHHT B OKpysKalollel cpere; NPUBOAMTL MPUMEPBI  BIMAHHI
31EKTPOMAarHUTHBIX W3MYHEeHWH Ha JKUBbIE OPraHU3MbI.

pasfiuuaTh FPAHNLbI NPUMEHHMOCTH (PU3HHECKHX 3aKOHOB, MOHHMATh pceobuit xapakTep (yHI1aMeHTaNbHbIX
3aKOHOB (3aKOH COXPaHEHMs 3EKTPHYECKOro 3apsaa) ¥ OrpaHUieHHOCTh MCIIOIb30BaHMA YaCTHbIX 3aKOHOB (3aKoH
Owma ans yuacTka uen, 3akon Jixoyns-Jlenua u ap.);

HCMONb30BAT MPHEMbl TMOCTPOEHHMS (M3UUECKMX MOJeNeH, roucka W, (OPMYIMPOBKA [0Ka3aTE/NLCTB
BBIABHHYTBIX FHIOTE3 W TEOPETHUECKHMX BbIBOJOB Ha OCHOBE IMMHPUUECKH YCTAHOBICHHDIX thaKToB;

HAXOAWTb aJeKBaTHYIO MpeiIoyKeHHON 3ajaue (PH3UHECKYIO MOMIENb, paspearb npoGyieMy Kak Ha OCHOBE
MMEFOLLMXCS 3HAHKI 00 3MeKTPOMArHHTHBIX SBIEHHSX C HCMOJIb30BAHMEM MATEMATHYECKOro annapara, Tak H npH
NOMOLLH METONOB OLUEHKH.

KBanToBble siBJICHHSA

BrinycKHHK HAYYHTCS:
pacrnosHaeaTb KBaHTOBbLIE SABJCHMA H 00BSICHATE HAa OCHOBE HWMEIOLIHXCA 3HAHHMII OCHOBHBLIE CBOMCTBA WITH
YCOBHS MPOTEKaHHs ITHX ABJICHUI: eCTECTBEHHAS W WMCKYCCTBEHHAS PajMOAKTHBHOCTb, G-, - M Y-M3JlyuYeHus,
BO3HHIKHOBEHHE NHHevaToro CNEKTpa HU3J1yHCHHA aroma,
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PHU3UKA

OHHCHIBATL M3YUCHHbIC KBAHTOBbIC ABEHHS, HCMOL3YS (DM3UUYECKHE BENHUMHbBI: MACCOBOE YHCSI0, 3apAnoBoe
HMCII0, NEPHOA noflypacnana, dHeprusi (OTOHOB: MPH OMMCAHMM TPABUIBHO TPaKTOBaTh (DU3MYECKHH CMbich
HCTIONL3YCMBIX BENMUYHH, MX 0003HAYEHUA W EMHMLIGI U3MEPEHUS; HAXOAHTD (opmyJibl, ces3biBatOLME AaHHYIO
(hU3MUECKYIO BEMUMHY C APYIMMH BETUUMHAMY, BLIYUCISTS 3HAUSHHE busnueckoil BennumHbL; ’

aHANM3MPOBATL KBAHTOBbLIC SABJIEHHSA, WCMONb3Ys (M3MYECKHE 3aKOHbI U MOCTYJIaThl: 3aKOH COXPaHeHHs
SHEPTHH, 3aKOH COXPaHEHH: S/IEKTPUYECKOTrO 3apsja, 3aKOH COXPAHEHMA MACCOBOIO 4ucna, 3aKOHOMEPHOCTH
W3NIYHCHUA W MOTNOLICHHS CBETAa aTOMOM, MPH 5TOM pasfuyaTh C/IOBECHYIO (DOPMYJIMPOBKY 3aKOHA M ero
MATEMATHUYECKOE BbIpaiKeHUE:,

PasniaTh OCHOBHLIE NPH3HAKH M1aHETAPHOM MOJIENIH aToMa, HYKJIOHHOM MOJIEJTH ATOMHOO snpa;

MPUBOANTE MPUMEPLI NPOSABIEHHA B NPUPOAE M NPAKTHUECKOrO MCMOJbIOBAHMS PanuoaKTHBHOCTH, ANCPHBIX M
TEPMOANEPHBIX peakuuii, CIeKTPaNLHOro aHaK3a.

BoIny cKHIK MOJIyYHT BO3MOKHOCTD HAYVYUTHCS:

HCIMONB30BAThL MOJYUEHHBIE 3HAHUA B MOBCEAHEBHOMN JKH3HH npu obpallieHuy ¢ NpubopamMn W TeXHHUECKHMM
YCTPOHCTBAMH (CUYETHYMK MOHM3MPYIOLHX YACTHLI, NO3HUMETP), 17151 COXPAHEHMUS 310POBLA H COBMIOACHHUS HOpM
SKOMOTHYECKOro MoBe/IeH s B OKpY KaioLiei cpese:;

COOTHOCHTb SHEPTHIO CBA3H ATOMHBIX e C Ae(hEeKTOM MacChl:

NPUBOIMTL  MPHMEPbI  BMAHWS PaJHOAKTHBHBIX H3Iyd4EHHIl Ha JKUBble OpraHU3Mbl, MOHHMAaTh MPUHLMI
AEHCTBHA 103UMETPA 1 PA3/iMyaTh YCIOBHS €ro HCII0/1b30BaHU;

MOHHMATDL SKOIOTHHECKHE MPOGAeMbl, BOIHHKAIOLIME TIPH HCTIONB30BAHMM ATOMHBIX IEKTPOCTAHLMH, W MyTH
PEeLIeHHA ITHX NPOGIEM, MEPCMEKTURBI UCMONBL30BAHUS YMpPaBsEMOro TEPMOSIIEPHOTO CUHTE3a.

3/1eMeHTEI ACTPOHOMHH
BeinyckHuk Hayuntes: .
yKasblpaTb Ha3Batud nnaHer CONIHEYHOH CHCTEMbI; pasnMyaTh OCHOBHBIE NPH3HAKK CYTOYHOTO BpAlLEHHs
3BE3HOro Heda, nenikeHus Jlynbl, CONHLA 1 M1aHET OTHOCHTENBHO 3Be3q;
MOHUMATL PasiHYHA MEKY reNHOLEHTPHYECKOH U reOLEHTPHYECKOM CHCTeMAMH MHpa;
Boily CKHHK MOy49HT BO3MOKHOCTD HAYYHTbHCH:

yKasbiBaTh 00LUME CBONMCTBA W OTAHYMS NJIAHET 3eMHOI Fpynnel H [JIAHET-THIaHTOB; ManbiX Ten ConHeuHoH
CHCTEMbI H DONBLUIKMX MUIAHET] MO/b30BATHCS KAPTOIl 38E3AHOTO Heba npu HabnroneHKsIX 3Be3aHOrO Heba;

PasiiiiaTk OCHOBHBIC XapaKTepMCTHkM 3B€34 (pasMep, LBET, TeMMepaTypa) COOTHOCHTH LBET 3Be3/bl C ee
TeMIeparypoii;

pasnuyaTe runoTessl 0 npoucxoxaeHHH CoNHEYHOH CHCTEMBL.

Cozaepxanue yueGHoro npeavera «®usukay» B 7-9 kiaceax.

L3

7 Raace : »
(68 yacos, 2 yaca B HEfETIO)
I. Benenne (4 uaca)

[peaver u metonpl Gusuku. DkcnepumenTaNbHBI METON M3y4eHHs Npupoabl. Mamepenue busnuecknx
BenuuuH. [lorpewnocts u3mepenus. OBobiieHue PE3y/bTaTOB 3KCHepuMeHTa. HabnogeHuwe mnpocTeiiiumx
ABICHHH W TMPOLIECCOB MPUPOIbI C [MOMOLUBKO OPraHOB YyBCTR (3penus, cnyxa, ocszaumus). Mcnoabsosanue
MPOCTEHLIKX H3MEPHTENbHBIX NPHEOPOB. CxemaTHuecKkoe M30GpakeHHe OMbITOB. MeTo/bl MOJy4EeHUs 3HAHWH B
dusuke. Dusnka v TeXHUKA.

JIaboparopuas pabora.

I.Onpenenenue Uenbl nenenus u3MepUTeNLHOrO NpHGOpa.

II. MepBonayatbHbIe CBeACHNS 0 CTPOCHNH BeMECTRA. (5 4acos.)

'uroresa 0 AMCKPETHOM CTPOEHHM BelECTBa, Monekysbl. HenpepeIBHOCTE 1 Xa0TUYHOCTb JBHIKEHHS YaCTHI]
Bewectsa. Jluddysus. BpoyHosckoe asmkenne. Mogenu rasa, KumkocT u TBEpAOro Tena. BiauMopeicTeue
HacTHL BELLECTBA. B3anMHOE NpHTSIKeHHE W OTTaNKMBAHKE MOJeKyIl. Tpu cOCTOSHUS BelnecTsa.

JIaGoparopnas padora.

2.HM3mepenne pazmepos Manbix Ten.

I11. B3anmopeiicrame Teu. (22 uaca)
Mexannyeckoe asusieHue. PaBHOMEpHOE M He PaBHOMEpHOE HBUMKEHHE. CkopocTb. Pacuer mytu u Bpemenu
Apwskenus. Tpaewropus. [lpaMonunelinoe mewikenwe. Bsaumoneiictsue Tei. Wnepuus. Macca. [noTHOCTS.
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OUIUKA

M3mepenne maccel Tena nHa Becax. Pacuer maccel U oObema no ero maotHocTH., Cuna. Cuibl B npupone:
TAFOTEHHS, TSHKECTH, TpeHHs, ynpyroctd. 3akoH ['yka, Bec Tena. Ceasb Mexy cHIoH TsykecTH W Maccol Tena.
Hunamometp. CnozKeHue ABYX CHII, HanpaBleHHLIX MO ogHOH npamoi. TpeHune. Ynpyras gedopmaius.
Hnabopamopnvie padbomol.

3. M3Mepenue macehl Tena Ha pbluaskHbIX BECaX.

4.U3meperue oObema Tena.

5.0npenenexue NIOTHOCTH TBEPOTO BELLECTRA.

6.I'pasynpoBaHue NPYKUHbBI W W3MEPEHHE CHIl IMHAMOMETPOM.

IV laBienne TBepabIX Te, sKuAKoCTeiH H razos. (21 4ac)

Haenenue. OnwiT Toppuuennu. bapomerp-aHepoua. ATmoctepHoe faBieHHe Ha Pa3NHUHBLIX BLICOTAX. 3aKOH
[Nackana. CnocoObl yBenHHEHHA M YMEHbLUEHHA naBneHus. [aeneHue raza. Bec Bozayxa. BozmyuiHas ofonouka.
Wsmepenune armocdeproro aapnenus. Manometpel. [lopiiHeBoit skuakocTHelid Hacoc. [lepemaua paenedus
TBEPALIMH TeNaMH, JKHAKOCTAMM, razamu. JelcTBMe KMIAKOCTH M raza’ Ha NOrpy:KeHHOe B HUX Teso. Pacuer
JABNeHUs KUIAKOCTH HAa JHO M cTeHkH cocyna. Coobuiaromue cocynbl. ApxumenoBa cuna. ['wapaBnuueckuii
npece. [nasanue Ten. MNnasanue cynos. Boznyxonnasaxue.

JlaGopaTopuas paGora.

7.0npeaenerue BolITAKUBAIOWEH CHIlbI, 1EHCTBYIOLIEH Ha MOrPY/KEHHOE B JKMAKOCTb TENO.

8.BbisicHeHHe yCcnOBMi MapaHKs Tena B JKMIKOCTH.

V. Pabora u momiHocTh. JHeprud. (14 uacos.)
PaBora. MoiuHocts. DHeprus.  Kuneruueckas . sHeprusi. TloTeHuManbHas SHepPrus. 3aKOH COXpaHEeHMs
mexanuueckoil snepruu. [lpocteie mexanusmer, KITI mexanuzmos. Peiuar. PaBHoBecue cun Ha peiyare. Moment
cuibl. Pelvary B TexHuke, OblTy W npupoae. [IpumeHenue 3akoHa paBHOBecHs peldara k Oioky. Pasencteo pabor
MNpH UCIIONBE30BAHUHM TMPOCTHIX MEXAHHU3IMOB. «3onoToe MpaBuiion MEXaHHKH.
Jlabopartopuas paGora.
9.BbisicHeHWe yCIIOBUS PABHOBECHS phivara.
10.0Onpenenenue KI1[{ npu noabeme no HaKMOHHOH MIOCKOCTH.
V1. IToeTopenne (2 u)

Ananus ownboK, A0MYyLIEHHBIX B UTOIOBOH KOHTPOJILHOM pabore.

8 knace

(68 yacos, 2 yaca B HEHEIO)

I. Tennosbie saBiaenus (26 4acos)

BuyTpennas osweprys. Termosoe nswienve. Temneparypa. Termonepemaua. HeoGpartuMocTs mporecca
Tennonepenavn. Crasb TEMMEPATYPBI BELIECTBA C XaOTHYECKHM [BHACHHEM €ro 4acTul. Cnocobbl H3MeHeHHs
BHYTpeHHeH 3Hepruu. TenmnonpoBoaHocTb. KonuuecTBo TemoThl. YaeiabHas TemnoeMKocTh. KoHBekuus.
Hznyqeﬁne. 3aKkoH COXpaHEHHA DHEPrul B TEMIOBLIX [MpouUeccax. [TnaBnenue u KpucTaninu3alus. Y,H,EHBH&FI
Tennota nnaefienud. [paduxk nnasnennwa W orsepaeBaHud. [IpeoGpasoBanue OSHEPrHH [PH  H3MEHEHHSX
arperatHoro CcocTosHHMA BELILECTBA. chapenne W KOHICHCalui. Ynem:Haa TErnnoTa ﬂapOOGpﬂZOBaHHH H
koHaeHcauuu, PaGota napa v raza npu paciuupeHnH. Kunenwe »kuakoctd. Bnasknocts Boszayxa. Tennosbie
ABWraTenu. 3HEPFP‘IH TOIJIMEA. Y,HC.TI]:HEIH TEH_HOTEI CFQ]J&HHH.

ArperatHbie coctosius. [TpeobpasoBanue aHepruu B Ternoesix Apuratensx. KI1JI rennosoro apurarens.
DpoxranbHan nabopatopHas pabora.

2.CpaBHeHHe KOJIH4ECTE TENJIOThl MNPH CMELUMBAHHU BOAbl PAa3HOH TEMMEpPaTypbl.

3.U3mepenne ynenbHol TENA0EMKOCTH TBEPAOIO TeJa.

IL. DaexTpuyeckue siBJIeHUs ¥ 3JIeKTPOMarHuTHbIe ABJeHus (31 yaca)

DnekTpu3auus Ten. DnekTpuueckuil 3apsa. BzaumoseiictBue 3apsnoB. JlBa BuOAa 3NEKTPUYECKOro 3apsia.
JIHCKPETHOCTD /IEKTPHHECKOro 3apsja. DNEeKTPOH. 3aKOH COXPaHEHHs JEKTPHYECKOro 3apsaaa. SIEeKTPUYECKoe
none. Daektpockon. CtpoeHue atomos. OObsicHeHHe 3MeKTpH4ecKUX ABneHuH. [IpoBOJHHKH 1 HEMNPOBOAHHKH
anekTpuuecTBa. [lefcTBHE I1EKTPUUECKOrO MO Ha AMEKTPHUECKHE 3apaibl.

MNocTosnHbli anexTpudeckui Tok. McTounuku snexTpuueckoro toka, Hocutenu cBOOOAHBIX 31EKTPHUECKMX
3apA00B B METalax, KHAKOCTAX H rasax. BHEI{TPH‘{GCKEH Lenb H €€ COCTaBHbIE YacTH. Cuna Toka. E,H,I’]HP]IJ,bI CHIJIEI
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Toka. Awmnepmerp. Msmepenue cunbi Toka. Hanpsxenune. Epunnubl nanpsokenus. Bonermerp. Msmepenue
HaNpsZKeHus. 3aBUCHMOCTD CHITbI TOKA OT HANpPSKEHHUS,

Conporupienue. Enunuub conportusienus. 3akon Owma ans  yuyacTka DJIEKTPHYECKOH uenu. Pacuer
COTMpPOTHBACHHSA MPOBOAHMKOB. Y/IE/IbHOE COMPOTHBIEHMUE., [Tpumepsi Ha pacuer conporupnenus NIPOBO/IHHKOB,
CHJIbI TOKA H HanpskeHus. Peocrarsl. [Tocneaoeatenshoe u Napane/ibHOe COEAMHEHHE NPOBOAHUKOR. JlelicTRus
ANEKTPHUECKOro ToKa '

3akon Jhroyns-Jlenua. PaGora SJIEKTPHUYECKOro Toka. MOLIHOCTL 3MEKTPUYECKOro ToKa. Eaunnnuel pabots
INEKTPHUECKOrO ToKa, NpUMEHAEMbIE Ha npakTuke. CueTumk SMEKTPHUECKOH SHEPruu. DekTpoHarpeBaTebHbie
npudopsl.  Pacuer INIEKTPO3IHEPrHK, noTtpebdiseMoll  GbITOBBIMH npubopamu. Harpesanue MPOBOAHMKOB
3MEKTPHUECKHM TokoM. KonuuecTso TEIUIOTBL, BBIAGNSEMOE MPOBOAHMKOM C TokoM. Jlamma Hakanupamus,
Kopotkoe sambikanue. [penoxpanureny. MaruuThoe nose. MaruutHoe rose npaMoro Toka. MarHuTHbIE THHHY.
MarHuTHoe mosie KaTylwkH ¢ TOKOM. ONEeKTPOMarHuThl M HX NpUMeHeHHs. [10cTOsHHbIE MarHuTel. MaruutHoe
fOJIe MOCTOSAHHBIX MAarHUTOB. MarwutHoe mose 3emnu. JleCTBHE MarHUTHORO Mol Ha MPOBOAHHE C TOKOM.
DNeKTpUYeCKuii NBUraTe .

Dponmanviivie NaboOpamopHsie padomel.

4.CBopka snektpuueckoii uenu u H3MEPCHHE CHJIbI TOKA B €€ PA3IMYHBIX y4acTKax.

5.M3mepeHue Hanpskexus Ha PasIMYHBIX yHacTkaxX 31MeKTPUYECcKOH LemnH.

6.Perynuposatne cunei Toka peoctatom.

7.M3niepetivie conpoTuBaenns nposoaHKka MpH MOMOLIK aMIMepMeTpa U BOJILTMETpA.

8.M3mepenne mowtHocTH 1 paBoThi Toka B BIEKTPUYECKOH namrie.

9. COopka 3neKTpoMarHuTa U HCbITAHHE ero JeHcTBug.

10. Mzyuenue anextpuueckoro aeuratens nocTosHHOro TOKa (Ha MoJesH).

[II. CeroBsbie sirenns. (10 4acoB)

Hcrounuku ceera.

[Tpamonuueiinoe PactipocTpaHeHHe, oTpaxkeHHe K npesomiieHue ceeta. Jlyd. 3akon OoTpa)keHus cBeta. [Tnockoe
3epkano. Jlunza. Onruyeckas cuna AUH3bL H3obpakeHne naBaemoe 1un30ii. Hsmepenne okycHoro paccrosuus
cobuparolieit muH3bl. OnTHyeckme npubopel. ['nas 1 3penue. Ouku.

D@poumanvrivie aadopamopnusie padomnel,

| 1.M3yuenue 3akoHos otpaenus ceera

|2.HaGnionenne sBnenus npenomnenus ceera

13.[Monyuenue uzobpaskenus MPH MOMOLLH IHH3bI.

Peseps -2uac

IV. MosTopenne (1 u) -
9 kaace -

(102 wacos, 3 waca B enemo)

I. 3axone1 B3aumoelicTBHS M ABMIKEHHST Tell, (28 yacos)

MartephanbHas Touka. Tpaexropus. Ckopocrs. [lepementene. Cucrema orcuera. Onpenenenne koopauHaThl
ABMKyero tena. I'paduikn  3aBUCUMOCTM  KHHEMATMYECKHMX BEJMUMH  OT Bpemenu. IIpamonuueiinoe
PaBHOYCKOpeHHOe nBikenHe. CKOPOCTb PaBHOYCKOPEHHOro ABHIKEHHS. [Tepemeienne npu pasHoyckopeHHom
ABWKEHNUH. Onpeenenyre KOOPAUHATLI JBWKYILErO Tefa. I'padmku 3aBuCHMOCTH KMHEMATHUECKHX BeMuHH OT
BPEMEHH. YckopeHune. OTHOCHTENbHOCTh MEXAHHUYECKOrO ABHIKEHHUS. WMhuepuuanshas cuctema orcyera.

[lepeetit 3akon Huiotona. Bropoii sakon HboToHa. Tperuit 3akon HetoTona. - Ceo6onHoe nameue 3akow
Bcemuptoro Tarotenns. KpuonumeiiHoe neiskenue Heixenne no okpyskaocTH. HckyccTennble cnyTHUkH
3emnu. Paketsl. Mmnynsc. 3akon COXpaHeHHs umMmysbca. PeakTHBHOE ABWikeHMe. JIBIKeHMe Tena OpoluenHoro
BEpTHKaNbHO BBEPX. [lBMikeHHe Tena GpoleHHOro noa yriom Kk ropusoHTy. JIBWKeHHE Tena GpolueHHOro
FOpH30HTaNbLHO. YekopeHne cBoGOAHOTO NaaeHns Ha 3emie u ApYrux MuaHeTax.

DponmansHeie 1aGOpamopHsie padomsl.

I. Micenenoranue pasHoyckoperHoro asmikeHus 6e3 Ha4yanbHOW CKOPOCTH,

2.Msmepenue yexopenns cBoGOIHOMO nageHus.

I1. Mexannueckue Ko/ieGaunus H BOJIHBL 3Byk. (11 gacos)
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TOYKA §é

POCTA SRt

MexaHuueckune konebanus, Amnantyna. Iepron, uactora. CBoGONHBIE konebanus. KonebatenbHbie cucrems.
MasThuk. 3aBHCHMOCTb NepHOA M YACTOTb HUTIHOIO MAATHUKA OT AnuHbI HUTH. [1peBpaienue sHepruu npu
konebaTenbHOM NBiKeHUM. 3aTyXalolMe Kome6aHus. BeityxnenHble konebanus. MexaHHueckde BomHbI. Hnuna
BOfHbI.  [IpononbHbie u nonepeuHsie BOMHDL. CKOpOCTh pacnpocTpaHeHus BojiHbL. 3Byk. BricoTa n tembp 3Byka.
['pomkocTs 3ByKa/ Pacnpocrpanenue 3Byka. CkopocTs 3Byka. OTparkeHue 3ByKa. 3X0. Pe3onanc,

Dpouranbias naGoparopas pabora.

3.Hccnenosanue 3aBucumocTH MEPHOMA 1 HACTOTbI CBOOOAHBIX KoNeGaHMii MaTEeMaTHYECKOro MasTHUKA OT ero

ONMHHBI.

II1. DieRTpOMArHHTHBIE ABTCHNS. (12 gyaca)
Hefictene marnuTHoro mons ma JICKTpHueckue 3apaabl. I'paduueckoe uzobpaskenue MmaruutHoro mnons.
Hanpasneuue Toka u HanpaBnenue ero MariuTHOro nons. OGHapy:keHHe MarHUTHOrO MO MO €ro IEeHCTBUIO Ha
anekTprieckui Tok. [lpaBuno nesoi pyku. MarHUTHbI MOTOK. DReKkTpoMarHuTHas MHAYKUKA. fBnenue
IEKTPOMArHUTHOH WHAYKLK. [Tonyuenne nepemennoro 9MEKTPHYECKOTO TOKa.
DNEKTPOMATHHTHOE MoJe. HeonHopoatoe 1 HeopHopoaroe none. B3anmocssas ANIEKTPHUYECKOT0 U MarHUTHOro
N0/1eH. DNIEKTPOMATHUTHBIE  BOJHBI. Ckopoctb pacnpoctpanenus SMIEKTPOMAarHUTHBIX BOJIH. DEKTPOABUraTENb,
Onexrtporenepartop. Ceert — osie KTPOMarHuTHas BOJIHA.

" ®poHTanbHas naGopaTopHas padora.
4. H3yuenue apnenus BEKTPOMArHMTHOH MHAYKLWH.
I'V. Crpoenue atoma n atomuoro spa (12 gacos) ,
PanuoakTueHOCTL. Anvda-, Getra- u ramma-ussiyderne. ONbIThl MO pPaCCeMBAHUIO anbha-yacTuiL [Tnanerapnas
Moneib atoma. AToMHOE sapo. [MTpoToHHo-HelTpoHHas momens aapa. Meroabi nabmogenus u perwctpaumm
dactiu. PaguoakTuBHble npespaluenus. OKCTIEPUMEHTANbHBIE METO/IbI. 3apan sapa. Maccoroe uucno sapa.
Anepubie peakuun. Jlenenue u cunTes sanep. CoxpaHeHue 3apaga M MaccoBOro 4Wcia NpH AAECPHLIX PEaKLMsX.
OTKpbITHE MpoTOHa H HefiTpoha. Snepuble cubl. DHeprus CBA3M yacTHL B aape.
Oueprus cessu. Jlehext mace. Boimenenue SHEpPruM TIpu NEeNeHWH W cuHTese snep. Mcmonbsosanue SAEPHOH
sHepruun. Jlosumerpus. Snepusiii peaktop. Ilpeobpasosanne BuyTpenweii SHEPrUH fANEp B 3/EKTPHUECKYHO
PHEPrut0. ATOMHas sxepretuka. TepmosnepHbie peakimn. bronoruyeckoe aefictene paguaunu.
®ponTanbHas nabopaTopHas pabora.
5.HM3yuenue nenenus sapa atoma ypaHa no dotorpaduu Tpekos.
6.M3yuenne TPeKOB 3apAKEHHBIX YACTHLL 110 FOTOBbIM (otorpadusam.
VL. ostopenue (1 4)

Kanengapuo-rematuueckoe IJIaHHpPOBaHHE 7 KJiacc.

[ Ne Hara | Hanmenosanue TemMbI Ko.-o Henonnzosanue Ilpumeuanne |
n/n 2l 4acoB obopyaosanus
Beenenne 4
1/1 . Pu3suka — Hayka o 1 § 1-3, sammcars B Terp
Tipupoze. Hekoropere ABa-TpH TNpuMepa (us.
(usmueckne  TepMMHEL SABITCHHM,
HaGmonenus u onsrr. e L
Ipupoge. 3amaun w3
cbopuuka Nel,2.5.
2/2 DH3MYECKUE BETHUMHEL 1 § 4; BBITONHWUTE 3amaHue
Wsmepenne ¢usmuecknx | - . B KoHIE § 4, ymp. Nel
BEMHYKH.
3/3 Tounocts H 1 Jluneiixa, menrta § 5.6 BbImONHHTE 3an. B
MOrPeLIHOCTE MEpHasi, KOoHIe § 5,6 3amoiHUTH
H3MepeHHil. USMEPHTENBHBIA | TaGnuny  cocrabnenmyko
_ ; LHTHHID, Ha ypoke. Haiitu B
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DPUINKA

TEPMOMETD,
JATYNK
TeMIepaTypel

HHTEPHETE pacCTOsSHHE OT
3emmu go ComnHiua, obmiee
KOJIMYECTBO  ° KJIETOK
4ejoBeKa M JTHAMETP
BOJOCA, 3amucarb  ITH
3HAYEHMs B CTAHAAPTHOM
Bume. IloaroToBUTHCH K
nabopaTopHOi pabore
Nel. '

4/4

JlaGopatopnas  paborta
Nel «Onpeneneaue neHsr
JeNeHust IITKaJIEl
M3MEPUTENTLHOTO
npudopay

Jlnueiika, nenra
MepHasi, H3MepH-
TEIBHBIH 1TH-
JIHHIP, TEPMO-
METp, JaT4HK
TEMITEPATYPEI

[ToBTOopuTe §1-5. Pemuth
3anaun:1.Onpenenuts
IIeHY [eJIeHUS JHHEeHKH
HMEoLIelcs y Bac AoMa U
npenen e€ H3MEpeHHs.
W3meppTe € €€ MOMOIIBIO
BBICOTY YalHWKa, JUTHHY
MobunsHOrO  TenedoHa.
Pesynerartel sanuumre B
TETp c y4eTOM
IIOTPEUIHOCTHA H3MEPEHHIA.
2. CocraBpTe Tabmuiy, B
KOTOpOH B OAHMH cTonben
BIIUCAHBI: BBICOTA
JIECTHHILBI,
TPOJOIKUTENEHOCTE
ypOKa, TeMIeparypa Tela
cobaku, Bec r[akera
caxopom. B np cronben
BIIHIIKATE  IpUOOpPBL, ¢
TIOMOIIBIO  KOTOPBIX  3TO
MOXXHO  H3MEpHTB. 3.
Hcnonbays WurepreT.
3anuuMre B TeTp. (He
Oosiee 6 mnpeIOKEeHHI)
JIOCTHXKEHUST B obmactu
HayKH YUYCHBIX:
JlomoHOCOBA, [Mamumes,
Koponesa. 4. Onpenenute
LeHY JleTeHusl
TpaHcnoprupa. Hayeprure
MPOM3BOMBHEIN  yron M
H3MEpPHTE ero.

IlepBoHayasibhbie cBeaAHHS O
CTPOEHHH BellecTBa

5/1

Crpoenue
Momekysl.
bpoyHOBCKOE IBIIKEHHE.

BELICCTRA.

Kommnetotep, mu-
Kpockon  Guoino-
THYECKHM,  Kais
MOIIOKa,  paszbap-
JIEHHOTO BOJIOH

§7-9 , 3amanme B KoHIE §
9, moparoroBuTthca ¥ JI/P
Ne2
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TOUKA

POCTA

OU3UKA

N
6/2 ®ponTanbHas 1 [TorTOpHTH § 7-9.
nabopatopHas ~ pabora Od¢opmurs naboparopuyro
«M3mepenne  pasmepoB paboTy. CBEPHTH BBIROJIEI.
MaJlbIX Tel» cmenanHble B paborte, ¢
MaTepuaioM naparpada.
7/3 M dysust. 1 § 10, 3amaum: 1.
BzaumoneiicTeuit OnuuaxoBBl MOJEKYITBI B
MOJIEKYIL. ropsiaeM Kode "
XOJIOJHOH MHHEPAIBHOM
Bome? 2. Ilowemy B
JNEKTPHYECKOM  YaiHHKe
yKasbIBaeTCs  MaKCHMYM
€r0 HaIOIeHHS, XOTS B
HEM €CTb MeCTO JyId
Bogel? 3. Ecmu kammyTh
KarenbKy PpacTUTEIHHOIO
Macia Ha IIOBEPXHOCTb
BOJIBI, TO OHA HAuyHeT
pacTeKkaThCsl. Kakyio
HaUMEHBIIYI0  TOJIIHHY
MOJKET HMETh €€ IUIeHKa?
§11, sananue B xoHue §11,
3amaum: L ITouemy
BEIMBITBIE ['OpsSiHY€id BOJOM
CTaKaHbI Helb3sl
BCTaBIIATh OJIUH B
Ipyroit? 2: ITocne
KynaHus Ha Tene
OCTarOTCs! KalreIbKH BOJIEL.
OO6BsicHHTE mNOYEMy 9TO
IIPOHCXOJTUT.
8/4 Arpérarubie 1 § 12, 13. 3apaHue B KOHIIE
COCTOSIHHS §13. «IIpoBeps cebs»
BeIecTRa.
9/5 [losTopenwne n 1
' 00001IEHHE
OCHOBHBIX
TOJIOXKEHHUH TEMBI
«IlepsonauansHbie
CBEJIEHHS O
CTPOEHHHM BEIIECTRAY
B3aumogeiicTBie Tea 22
10/1 Mexannyeckoe 1 [TItaruB mabopa- § 14.15. Yup.2. 3anauus B
JIBHIKEHHE TOPHBIH, MEXaHH- | KOHLE '
yecKas CKaMbs, § 14,15
Opycox nepeBsH-
HEIH, 2JIEKTPOH-
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TOUKA®

DOU3UKA

HBIH CEKyHIOMED
C JaTYuKaMH,

MarHUuTOYNpas-
JIsleMBIe TrepKo-
HOBBIE JaTYHKU
CeKyHJIoMepa
1172 Ckopocte.  Enumuuer § 16.Ynp.3.3ananmne B
CKOPOCTH KoHe §16
12/3 Pacuer  myrtu H § 17. Vup. 4.3apanue B
BPEMEHH JIBHIKSHHSL. komte § 17
13/4 ['padu nytu u
CKOPOCTH
PaBHOMEPHOTO
MPAMOJIMHEHHOTO
IBHIKCHHSI.
14/5 Pemrenue 3amau
Ha pacyer
cpenHeit
CKOPOCTH
15/6 Huepums. § 18, 19. Ymp. 5. 3ananue
B koHIIE § 18
16/7 Macca tenma. Hamepenne § 20, 21. Yop. 6.
MAacChl Teja Ha Becax. 3ajamne B KoHue §
21.IlogroroBuThCs K
JI/P
17/8 JIaboparopuas paboTta Habop Ten pas- 3amaun Ne140,148.149
«HM3mepenne Maccel HOH Macchl,
Tellda Ha PBIYANKHBIX, SJICKTPOHHEBIC BEC-
JIEKTPOHHBIX BECAX) Ahk
18/9 [110THOCTE BelecTsa. § 22. Vmp.7. 3ananue B
b koHTtIE § 22
19/1 PacueT macce! u 06beMa § 23. Vmop.8. 3amanne B
0 TeJa 110 ero IIOTHOCTH. KoHrIe § 23
IToaroroBuThes K
nabopaTopHbIM paboTam
20/1 JlabopaTopHsie paGoTs! « Hab6op Ten pas- 3apaun Nel57,170,172
1 M3mepenne oobpema HO# Macchl, MeH-
Tena», «Onpenenexue 3YPKa, 5JIE€KTpOH-
MIOTHOCTH TBEPIOTO HBIE BECBI
Tenay.
2171 Perienne 3amgau ITorTOpUTH TeMEBIO
2 «MexanuuecKoe
’ JBHIKEHHEY, «Maccay.
«IlmoTrHOCTE  BelecTBay.
Pemmnrs  3amaum  Nol66.
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