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ITosicHTeLHAS 3AITHCKA

PaGouast nporpaMMa BHCYPOUHOIl JICATCIBLHOCTH 110 pH3UKE JUTst 8 - 9 KiTaccoB COCTABNICHA HA
OCHOBC TIPHMEPHOIT porpamMmel 1o Ppusnke st 8 — 9 kiaccos (nost penakumci Kyswenosa A.A.),
M.: «Ilpocseienne», 2017 u coorBercTByeT
- denepanbioMy 3akony «O6 o6pasosanun B Poccuiickoit Gesiepatnny Ne273-03 ot 29.12.2012
roaa;
-denepanbHoMy 00pa3oBaTeNIbHOMY CTaHAApPTy OCHOBHOTO 06111ero 06pa3opanHs, yTBEPKAEHHOMY
npkasoM Munncrepersa o6pasoBanus u Haykn PO Nel1897 or 17.12.2010 rona;
-Ilpukasy Munucrepcta oGpasosatusi u Haykn P® Nel577 or 31.12.2015 r» O BHeceHHH
uaMenenuil B QenepanbHelii  06pa3oBaTeNbHBI CTaHAApPT OCHOBHOrO o6mero obpasoBaHHs,
YTBePXKNEHHBI nprkazom MunucrepeTsa obpasosanus u Hayku PO» Nel897 ot 17.12.2010 roma»
-O6pasoBaTesbHOIT TporpaMme ocHoBHoro obuiero o6pasoBaHus;
-YucGHomy nuany OV,
- [IpumepHoit nporpamme ocHoBHOro o6tero 06pazoBaHus Mo pusnke (6a3oBbI YPOBEHB).

Mporpamma paccuntana 34 uacos — | yac B Heaemo B 8 kiacce, 34 waca — 1 yac B HEMIETIO B
9 knacce.
Jlannas paGoyas nporpamMma BHEYpPOYHOIl AeATeNBHOCTH Mo (H3MKe uist 8 — 9 KiIaccoB COCTaB/IeHa
Ha ocHose OOIT MBOY «OOIll noc.MuuypHHa» H ¢ YYETOM METOJIMYECKMX PEKOMEHIAIMiH Mo
co3aHnI0 W QYHKUHOHMPOBaHHIO B 001Ie0Opa3oBaTENbHBIX OpraHH3alHMAX, PacrONIOXEHHBEIX B
CENBCKOH MECTHOCTM M MaNbIX ropojax, LEHTpPOB 00pa3’oBaHMsA €CTECTBEHHO-HAydyHOH M
TEXHOJNOTHYHOH HanpasieHHocTel («Touka pocta»)(yTBEpPKAECHBI pacrOpsXKEHHEM MunncTepcTBa
npocBemeHus Poccuiickoii ®enepauun ot 12.01.2021 r. Ne P-6) u npeaycMaTpuBaeT MpOBCACHHE
3aHATHH ¢ HCNOJB30BaHHEM 000pyaoBaHHs LieHTpa «ToykKa pocTay

Ilnanupyemble  pe3yJIbTATHI  OCBOEHHS  NPOrpaMMbl  BHEYPOUHOH  A€ATESLHOCTH
«3annMaTeabHasi QuIMKa» (¢ Mcnoab3oBannem obopyaoanus «Touka pocra»)B 8-9
KJaccax.

Peanu3zauys nporpaMMbl CrioCOOCTBYET NOCTHKEHHIO CIEAYIOHNX Pe3yIbTATOB!

JIuuHocTHBIE:

B cdepe MHUHOCTHBIX YHHBEPCAIBLHBIX YUEOHBIX NEACTBHH yUyalIUXCS:

« y4eGHO-TI03HABATENIBHBIA HHTEPEC K HOBOMY yueOHOMY MaTepHally U crnocobaM pelmeHHs HOBOH
3amayH;

+ OpHMEHTALUSl Ha NOHWMaHME TPHYMH YCIeXa BO BHEY4eOHOH JNEATENBHOCTH, B TOM YHCIIE Ha
CaMOaHIN3 M CaMOKOHTPONb PE3yNbTaTa, Ha aHAIH3 COOTBETCTBHS PE3YNHTATOB TPeOOBAHHAM
KOHKpETHOM 3a/1auH;

¢ cOCOGHOCTB K CAMOOLIEHKE HA OCHOBE KPHTEPHEB YCTIEIIHOCTH BHEYUEOHOH ACATENBHOCTH;
Obyualowuticss noay4um 603MOoACHOCMb O POPMUPOBAHUA

* BHYTpEHHEH NO3MUHH LIKOJBbHHKA Ha YPOBHE MONOXHTENBHOrO OTHOWIEHHS K LOIKOJe, NOHUMAHUA
He0OXO0AMMOCTH YYEHHS, BRIPAXXEHHOTO B npeobnafaHui yueOHO-N03HABATEIEHBIX MOTHBOB;

* BBIpaXXEHHON YCTOH4MBOI yueOHO-1n03HaBaTENbHON MOTHBAIIMH YUEHNS,;

* YCTOMYHBOro yuyeOHO-N03HaBaTeNbHOrO HHTEpECa K HOBBIM 00LIMM criocofaM pelneH s 3a1ad.

Meran PCAMCTHRIC!

B cdepe peryasituBHBIX yHHBEpCabHbIX yueOHBIX NEHCTBUI yualluXcs:

* IUIAHUPOBATL CBOM JICHCTBMSI B COOTBETCTBHH C IIOCTABJICHHOH 3alaueH W YCIOBUSIMH €€
pean3aluHy, B TOM YHCJIe BO BHYTPEHHEM IJlaHe,

* YYUTBLIBATL YCTAHOBJIEHHEIE TIPAaBHJIA B MJIAHHPOBAHHH U KOHTPOJIE Crocoba pemieHus;

* OCYLLECTBJIATL UTOTOBLIH K 101LAroBLIH KOHTPOJIb N0 Pe3yNbTaTY;

* OLEHHMBATh NPaBHJILHOCThL BBINOJIHEHHSI JEfiCTBUA HAa YpOBHE AJEKBATHOH pETPOCMEKTHBHOH
OLICHKH COOTBETCTBHS pe3yJIbTaTOB TpeOOBAHHUSIM NAHHOI 3aaud 1 3alav4HOi 00nacTH;

* a/ICKBaTHO BOCIIPHHHMMATD NPE/UIOKEHHS] H OUEHKY yuuTenell, ToBapuluell, poaureneit u apyrux
JoJen;

* paziMyaTh Cocod U pe3ynbTar AeHCTBHSI.
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OQGyvaouguites noryuum GOIMOICHOCINL HAYUUINCA:
* B COTPY/IHHYCCTBC C YUHTC/ICM CTaBHTh HOBBIC YUCOHBIC 3aauu,

* IPOABNATE 1T03HABATCABIYIO HHHIIHATHBY B yUCOHOM COTPY/IHHUECTRE,

* CaOMOCTOATC/ILHO AJICKBATHO OlCHHBATHL [1PaBHJILHOCTE  BBITIOJTHCHHS JIEHCTBHA M BHOCHTB

HCOOXONMMBIC KOPPCKTHBEI B HCITOJTHCHHEC KaK 110 XO/1y €ro pCain3alliH, TaK H B KOHLEC neicTBus.

B cepe no3HABATCABNBIX YHHBEPCATbHBIX YUeOHBIX ICHCTBHH yualluxcs:

* OCYNICCTBNATH TOMCK HeoOXoaMMOit HH(pOpPMALMKH IS BBIMONTHEHHS BHEYYEOHBIX 3alaHHil C
HCMONBb30BaHHEM  YueOHON nuTepatyphl M B OTKPHITOM HH(OPMALHOHHOM [TPOCTPaHCTBE,
JHIMKNIONCNI, CNPaBOYHHKOB  (BKJIOYAs  JJIEKTPOHHBIE, LH(POBBIE), KOHTPOIHPYEMOM

TIPOCTPAHCTBE

WnTepHeTa;
* OCYLIECTBIATH 3anHCh (PHKcalHUIo) BLIGOpOUHOit HH(OpMaLHMK 06 OkpyxkatomeM MHpE H o cebe

caMOM, B TOM uiiciie ¢ noMoubio nuctpymentos UKT;

* CTPOMTh COOOLLCHHS, MPOEKTbI B YCTHOH U MHCbMEHHOH (hopme;

* IPOBO/IMTH CPABHEHHE H KITACCH(HUKALIHIO MO 3aIaHHBIM KPHTEPHAM;

* YCTAHABIIHBATH PHYHHHO-C/ICAICTBEHHBIE CBA3H B H3y4aeMOM KpYTe SBJICHHIH;

* CTPOHTB PaccyxzeHus B opMe CBA3N MPOCTBIX CYXIEHHI 00 06BEKTE, €r0 CTPOSHHH, CBOHCTBAX
¥ CBA3AX;

O6y4aruuics noAyYum 603IMOICHOCMb HAYHUMbCA:

* OCYWIECTBATH PACIUHPEHHBIA MOHCK HHOPMALMK C MCIMONB30BAaHHEM PECYPCOB OHOIHOTEK H
cetn MHTepHer;

* 3aMHCBIBATE, (PHKCHPOBATH HHPOPMALIHIO 00 OKPYXAIOUIMX SBJEHHSX C MOMOMIBIO HHCTPYMEHTOB
UKT;

* 0OCO3HaHHO M TPOM3BOJILHO CTPOHTH COOOIIEHHS B YCTHO! H MHcbMeHHOR QopMe;

* OCYWECTBIATh BbIGOp Haubonee 3)QPeKkTHBHBIX CMOCcOOOB pewmeHHs 3anad B 3aBHCHMOCTH OT
KOHKPETHBIX YCIIOBHif;

* CTPOHMTb JIOTHYECKOE pacCyXIEHHe, BKJIOYAIOLIEE YCTAHOBIEHHE MNPHYHHHO-CIEICTBEHHBIX
cBA3EH;

* MOTYT BBIHTH Ha TEOPETHYECKHIl yPOBEHb PELICHHS 3a1ay: pelIeHHE 0 ONpeaeTeHHOMY IUIaHy,
BJlaIcHHE OCHOBHBIMH NPHEMAMHU pEelLIEHHA, OCO3HAHHS NeATENBHOCTH M0 PELUEHHIO 3a1a4H.

B cepe KOMMYHHKATHBHBIX YHUBEPCATBHBIX YUeOHBIX NeHCTBHIT ydaIuxcs:

* aJIcKBaTHO HCIMOJIb30BaTh KOMMYHHKaTHBHBIE, NIPEXIE BCEro - peueBble, CPEACTBA IS pelleHHs
pa3THYHBIX KOMMYHHKATHBHBIX 3aJay, CTPOHTb MOHOQJIOTHYECKOE COOOIICHHE, BJIANETH
aUanoruyeckoi GopMoii KOMMYHHKALIHH, HCIIONB3YS, B TOM YHCIIE CpeacTBa ¥ MHCTpyMeHTsl UKT
¥ IUCTaHUMOHHOrO OBILEHHS;

* JIONYCKaTb BO3MOKHOCTb CYLIECTBOBAHHS Y JIIOACH Pa3NHYHBIX TOUEK 3PEHHS, B TOM YHCIE HE
COBMAJIAIOLINX C €ro COOCTBEHHOH, H OPHEHTHPOBATHCA HA MO3HUHMIO MMAPTHEpA B OOLICHUH H
B3aMMOJIEHCTBHH;

* YYHTHIBaTh pa3HbIE MHEHHA M CTPEMHTbCS K KOOPAMHALMH pA3IMYHBIX [O3HUHH B
COTPYIHHYECTBRE;

* (opMyJIHpOBAThL COOCTBEHHOE MHEHHE H TO3HLMIO;

* JIOrOBapUBATLCA H NPHXOAHTL K OOLIIEMY PEILEHHIO B COBMECTHO! ACATEIBHOCTH, B TOM HHCIIE B
CHTYallMH CTOJIKHOBEHHS HHTEPECOB;

Qbyuaougutics ROAYHUM B0IMOICHOCIL HAYYUMBCA!

* YYUTLIBATH H KOOPJAMHHPOBATH B COTPYAHHYECTBE OTNHUHBIE OT COOCTBEHHON MO3HLMH APYTUX
Jojen;

* YYHTBIBATh pa3Hble MHCHHS H HHTepech! H 000CHOBBIBATH COOCTBEHHYIO MMO3HLUHIO;

* TOHUMATh OTHOCHTEJILHOCTb MHEHHHA W MOAX0/I0B K PeIEHHIO MpobeMsl;

* ApryMEHTHPOBATh CBOIO [I03HLHIO H KOOPJIMHMPOBATH €€ C [MO3HLUAMH TIAPTHEPOB B
COTpYAHHYECTBE IpH BbIpaboTKe 00LIero pelieHns B COBMECTHOI JEATENLHOCTH,

* 3anaBaTh BONPOCBI, HEOOXOHMMBIC JUIS OpraHM3alMH COOCTBEHHOH JEATENBHOCTH H

COTPYAHHYECTBA C TAPTHEPOM;
*  OCYLIECTBATH B3aMMHBLIf KOHTPOJb H OKa3blBaTb B COTPYAHMYECTBE HEOOXOAMMYIO

B3aHMOIIOMOLb.



Ipeamernwie:

- OPHCHTHPOBATLCS B ABACHHAX W OOBEKTAX OKPYXAIONEro MHpa, 3HATB TPAHHULBl HX
TIPHMCHUMOCTH;
- TOHUMATh ONpeacacHis QHINUCCKUX BETHUHH H TTOMHHTD Onpesiesisionue popmysr,

- TIOHMMATh KakHM (PH3MUCCKHM TPHHUNTIAM M 3aKOHAM TIOJMYHHAIOTCA T€ HIH HHBIE 0OBEKTHI H
SIBNICHUSA PHPOADI;

- 3HAHWE MOJIC/H TTONCKA pewennii s 3anay no Qusnke;

- 3HaTh TCOPCTHYCCKHC OCHOBBI MATEMATHKH.

- IpHMEYaTh MOZICNIH SBJCHHIT H 06BEKTOB OKPYKAIOLIETo MHPa;

- aHATM3HPOBATH YCIIOBHC 3aJ1aUH,

- iepe)opMyTHPOBATh U MOACIIHPOBATh, 3aMEHSATh HCXOHYIO 3a1a4y ApyToi;

- COCTaBNATH NJAH PCIICHNS;

- BLUIBHTATH M IPOBEPATH MPEIAraeMbl€ JUTS PEIEHUS THIOTE3BI;

- BTaIETh OCHOBHBIMH YMCTBEHHBIMH ONEpallMsiMi, COCTaBIIAIOLIHMH MOHCK PEUICHHS 3alaqH.,

CoaepaHie NPOrpaMMbl BHCYPOUHOIT AeSITCILHOCTH

8 Knacc

TennoBblie IBJCHUS.

Tennosoe paciiiperue Tel. [1polecchl niaBaeHNs H OTBEPAEBAHHSA, HCTIAPEHHS H

xoHaeHcanuu. Tennonepenaya. BnaxxHocTh BO3/lyXa Ha pa3sHBIX KOHTHHEHTaX.
Jemoncmpayuu: 1. Habnionenue TasHus Jiba B BOJIE.

2. CKOpOCTb HCITApEHHUs PA3IHYHBIX KHIKOCTEH,

3. Tennosele aBurarenu 6yayuero.
Jlabopamophoie pabomel (¢ HenoJib3oBaHHeM 06opyaoBaHus «Touka pocTta»)

1. 3MeHEeHHs JUIMHBI TeNa TIPH HarpeBaHHH H OXJIAKIEHHH.
2. OTimBKa napaMHOBOTO COJINATHKA.
3. Habmoaenue 3a niaBlieHHeM JTbjia
4. OT 4ero 3aBHCHT CKOPOCTh HCMAPEHHS XKHIAKOCTH?
5. HabnoneHue TEemonpoBORHOCTH BOIBI H BO3yXa.
Xapaxmepucmuka 0CHOBHbIX 6UA0B OeAMENbHOCMU:

CaMoCTOATENBEHO  (OPMYJHMPYIOT MO3HABATENBHYIO 3aady. YMEIOT C TOMOLIBIO BOMpPOCOB
aobbiBaTh  HepocTalolylo  HHpopmaumioo. Mcmonmp3oBaHHE — M3MEPHUTENBHBIX  [IPHOOPOB.
BrinonHerHe 1ab0paTOpHBIX H NPaKTHYECKHX paboT. JIHarHOCTHKA M YCTpaHEeHHE HEHCIIPAaBHOCTE ]
npuGopoB. BeiCTpauBaHHe THMOTE3 Ha OCHOBAHMH HMEIOLIMXCS NaHHBIX. KOHCTpyHMpoBaHue H
MOJE/TMPOBAHHE.
BrmiosHeHHe 3ajlaHMil 1O yCOBepLIEHCTBOBaHHIO NpHOOpoB. Pa3paboTka HOBBIX BapHAaHTOB
onpiToB. PaspaboTka M npoBepka METOZMKH OKCIEPHMEHTANbHOH paboTel. Pabora B MansIx
rpynnax. AHaJM3UpyIoT, BLIGHpaIOT H 000CHOBBIBAIOT CBOE peleHue, aeiictaus. [Ipeacrasnenue
pe3y/bTaToOB NapHOH, IpyNIMOBOM JeATENbHOCTH, Y4acTHe B JHAIOTE B COOTBETCTBHH C MpaBUJIAMHK
peYeBOroTIOBEAEHHH.

DuieKTpHYECKHE SIBJICHHSI,

Muxpomup. Mojienn atoma, cymecrsosasiine 1o Hauana XIX. Hctopust oTKpeITHS W aeHCTBHSA
rajpBaHUyeckoro osnemenra. Hcropust cosnanus anekrpopopHodt mawmuel, Onwrr Bonsra.
OneKTpHYECKHH TOK B 3JICKTPOJINTAX,

Hemoncmpayuu: (¢ uenonb3osannem odopynosanus «Touka pocran)

1. Moniesn atoMoB.

2. 'anbBaHHYECKHE DIIEMEHTHI,

3. Pabora anexrpodopHoiiMaLInHbI,

4. OnbiTel Bosbra 1 anbBanw,

Jlabopamopnvie pabomoi.

1. Co3panue rajlbBaHHUECKHX QJIEMEHTOB H3 NIOJAPYUHEIX CPEICTB.

2. JneKTpHYEeCKUH TOK B IKHAKOCTAX.
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\cr;‘mrnr/'m'mnw OCHONRTTRIN MTULON ASTCRBITOCTIE
Yipanisior enoelt nomanareasnoil e yueOnofl e 1ennioc rhio Hoepesic oM noeranonku enelt,

WAANPORANTS,  KOITPOIS,  KOPpPeKunt enonx jeliernnll 1 onenki  yenenmmocru  yenoenus.
Cpantimaior ¢nocoG e peayastar enonx jeflernnit ¢ o6paitoM = JIHETOM  CONPOBOIKJICHUA.
OGnapysknpaior — orknonenns. — OGaymuivmor — npiennist - otkionenult.  Ocyecrnsior
CAMOKORTPONL 1 aaMokonTponn,  Henoawonanme wimepirensnsix  npubopon. Brimonnenue
nnGopatopukIx nnpaknecknx paGor. Jlnarnoctika 1 ycrpaienue Heucripanioctedt npubopos.
Brictpannanne  rmnorey  na o ocnonaniin - nmelotmnxes  aanneix.  Koncrpyuposaiue  u
MOJCTIPORANNE,

DACKTPOMATIITHBIC ABACHII,
Marantioe none w wewmeerne.  Marnmrnas  anomwins,  Marnwrusie  6ypu.  PasnoBuanocT
ANCKTPONIMEPUTEALRLIX Npnbopos. PasioviutocTtit anekrpoasurarencit.
Jlexonempan (¢ nenoansonnnnem obopyaosanus «Touka pocrar):
1. HarnszinoeTh NOBEACHINS BEIECTD B MATHIITHOM TOJIC,
2. [Tpe3CHTAINN O MATHITHOM NONE 3eMIUL 1 0 MATHHTHBIX OypsIX.
3. JIeMOHCTPAIIA PASHOBIAHOCTEH DNCKTPONIMEPHTENLHBIX IPHOOPOB.
4. Harnsawmoers pasiosnamocteit snekrpoasurarescit.
JaGopamopnsie pabomur: 1, Vleeneronanine passiitinbiX 2J1cKTPOHIMCPHTENBHBIX MPHOOPOB.
Xapakmepucmuna ocno6HbIX GHAOE QeAMENLIOCI;
YnpaBnsior ¢Boci no3naBaTenbHOIt 1t yucGHoit ACATENLHOCTBIO MOCPENCTBOM MMOCTAHOBKH Lee,
NNAHIPOBAHNS, KOHTPONs, KOPPEKWHIl CBOMX JiciicTBHiT M OUEHKH YCMEWHOCTH YCBOCHHA.
.CpaHuBaloT cnoco0 w pesyabrar cpoux naeiictsnii ¢ o6pasuom - JHCTOM COMPOBOXKICHHA.
OGHApYHBAIOT ~ OTKNOHCHIA.  OGayMbIBAIOT — mpHunHbl  OTKIOHEHHH.  OCyeCTBAAIOT
CAMOKOHTPOITb 1 B3QHMOKOHTPOb,

OuTnuccRue sABjIcHNN,

HMcTouHIKH CBETA: TENJIOBLIE, JIOMIHCCUEHTHBIC, HCKYCCTBEHHble. M3roTosneHne kamephl -
ofCKypa 1t HCCNCNOBAHUE H30OPMKCHUS € MOMOWBIO Moaenn. MHorokpaTtHoe H300pakeHHe
npeiMeTa B HECKOJIBKIX TUIOCKHX 3epkanax. M3roToBuTh mepuckon H ¢ €ro MoMOLIbIO NPOBECTH
naGmonenns. TIpaKTiuecKoe 1ICNONB30BAHHE BOTHYTBIX 3€pKal. 3pHTENIbHbIE  HIUTIO3HH,
nopoXaenmble npenomiacHnenm csera. Mupaxat, Passitie Bonokonuoit ontuku. Hcenonszosanue
30KOHOB CBCTA B TEXHIIKE,

Jdexoncmpayuu(e nenonsiosanitem oGopynosanus «Touka pocta»)

1. Paszniynble HCTOUHIIKI CBETA,

. H30GpaxkeHne npeaMeTa B HECKONBKIX MIOCKHX 3€PKaax.

. M300p@xenne B BOTHYTBIX 3epKkanax.

. Henonb3oBaHHe BOJOKOHHOI ONTIHKH.

. YcrpoiierBo ¢oroaninapatos, KHHONPOEKTOPOB, KAJIEIH I0CKONOB,

JlaGopamopuwie pabomui:

1. H3roTosiieHie Kamepb! - 06¢Kypa it HeenenoBatie n306paxkenHs ¢ MOMOLIbIO MOAEIH.

2. [IpaKTHyecKOe PHMEHEHHE MIOCKHX 3EPKaI,

3. IlpakTHyecKoe HCIONIL30BAHHE BOTHYTHIX 3€pPKal,

4. Usrorosnenne nepuckona i HAGMOACHIA € NOMOLUBIO MOJEIH,

Xapaxkmepucmuxa ocnoghbIx 61006 desmmenvnocn;

Ynpaensiotr csoeil nosHaBatenbhoil 1 yueOHoil 1eATeNnbHOCTBIO TIOCPEACTBOM MOCTAHOBKH LENEH,
ITAHHPOBAHHA, KOHTPOJIA, KOPPEKLHH CBONX JiefictBiil W OUCHKH YCNEWHOCTH YCBOCHHS.
Bouienstior H GopMyJIHPYIOT 1103HABATENLHYIO LeNb, BhlIeNsioT KOJIHUECTBEHHBIE XapaKTEPHCTHKH
00bEeKTOB, 3aJaHHble cnoBaMil, [IpHHHMAIOT NO3HABATE/ILHYIO UENb W COXPAHAIOT e¢ MpH
BbINOJIHECHHH YueOHbIX JAeficteuii, OcosHalor cson nedcTBus, MIMEIOT HABBIKH KOHCTPYKTHBHOIO
OGLICHHS B MAJILIX IPYNIIax.

19

N o da L)

YeaoBex n npupoia

Asromarika B Hawedl Xu3uu. IIpiMepbl HCNONLIOBAHHA aBTOMATHUECKHX YCTPOICTB B Hayke, Ha
nponssoicree 1 B Obity. Cpencrea cssn, Paano u TeneBHaeHHE. AJIbTEPHATHBHBIE NCTOYHUKH
dHeprun.  Buawl onextpocranunii, HeoGXOAHMOCTb  9KOHOMHMHM  TMPHPOIHBIX PeCypcoB M
HCTIONB30BAH A, HOBLIX IKOJNOTHUYHBIX 1 Oe30onacHbIX TexHonoruit, Hayka u Gesonacnocts mogei.

5



Aqreri g v e WYUITUMAILpPndibl B WILdH)(bL 11U TUMU.

Ha(opamopume pabonmur: 1.U3yuenne neiictsuii cpeacTs ¢Bsa3u, pajimo U TeaeBHACHHS.
Xapaxmepucemuxa 0cHOGIHBLIN GUA0B Desimeabiocmu;

CamocTosTenbHo OpPMYITHPYIOT 1T03HABATEIILHYIO 3ajiauy. YMEIOT (MM pa3BMBarOT) CMOCOOHOCTH
C TOMOIIBIO BONPOCOB A0OBIBATE HEAOCTAIONLYIO HH(POPMAIIHIO.

9 Knace

Kunemarnka
Crioco6wbl onmcanns Mexanuueckoro asixeHus. Cuctema orcyera. IIpsMonnHelHOE ABHKEHHE,
[IpsmonuHeliHOoe paBHOMEpHOE HBIXEHHE MO TmockocTH. [lepeMelreHne W CKOPOCTH MpH
PaBHOMCPHOM  NpAMOJIMHEHHOM  IBHKEHHH MO MI0ckocTH. OTHOCHTENBHOCTH  OBHIKEHHA.
Cnoxenne nswxeHuil. IIpuHumn HesaBucHMoCTH aBXeHHH. KpHBONMHEHHOE IBHKEHME.
JIBixeHHE Tena, OpOLIEHHOro MOJ YIIoM K rOpH30HTY. PaBHOMepHOE ABHXXEHHE MO OKPYKHOCTH.
Vrnosas ckopocTs. [lepuon u vactora Bpauenus. CKOpocTb
M YCKOPEHHE TIPH paBHOMEPHOM JIBHXKEHHH MO OKPYXXHOCTH.
Jlabopamopruie pabomvi(c nenonab3osannem obopyaopanus «Touka pocrar):

1. H3yueHue aBuxeHus cBOOOIHO Magalouiero Tesa.

2. Msyvenue nBHXKEHHS MO OKPYXXHOCTH.
IIpumepHble membl RPOEKMHBIX U UCCIE008AMENbCKUX pabom:

1. Omnpenenenne ckopocTH paBHOMEDHOTO MBHXEHHS TIpH HCIIOJIBb30BaHHH TpeHaxepa

«0OeroBas TIOpOXKay.
2. Hcropuyeckas pekoHCTpYKUHMS OMBITOB ["amunes no onpeneneHHIo yCKOPEHHsS CBOGOIHOTO
nafieHHus Te.

3. TlpuHuHMIBI paboOTHI MPUGOPOB WIS H3MEPEHHS CKOPOCTEl H YCKOPEHHH.

4. TlpnMenenue cBoGoaHOrO ManeHus AN H3MEPEHHS PeakIlHH YeI0BeKa.

5. Pacuet TpaexTopnH nBHKeHHS NepcoHaxeH pacckazos P.Pacm.
Xapaxmepucmuxa OCHOBHbIX 6uU008 OeAmeabHOCMu: YUTEHHE H O0OCYXKIEHHE TeKcTa crarei
MHTEPHET-CAHTOB, OOCYXICHHE NOKNANOB H TPE3CHTALHH, COCTABNIEHHE H PpEIIEHHE 3amad,
obcysxaeHne cnocobos peurenns (moarotoska k OI'D no ¢usmke).

JIuHaMHKAa
Muepunanehbie cuctembl otcueta. Cuna. 3akonsl HbioToHa. [IBHXKEHHE Tena MOX ACHCTBHEM
HECKOJIbKHX CHII. JIBHXKEHHE CHCTEMBbI CBSI3aHHBIX Tejl. JIHHAMHKA DPAaBHOMEDHOTO MIBHXKEHHS
MaTepUaIbHOA TOYKH MO OKpyxHOCTH. Knaccsl cun. 3akoH BCEMHPHOTO TATOTEHHS. [J[BHXxeHHE
mnaHeT. MckyccTBeHHBle cnyTHHKH, ConHevHas cHcTeMa. Mctopust pa3BHTHS NpENCTaBIEHHH 0O
Bcenennoit. Ctpoenue H ssomonus BeenenHon,
Jlabopamopnere pabombi(c Henob3oBannem odopynosanus «Touka pocTa»):
1. H3MepeHue Macchl Tesla ¢ HCTIOb30BAHHEM BEKTOPHOTO Pa3sioEHHs CHIIBL,
2. H3ydeHue KMHEMATHKH H JHHAMHUKH PaBHOYCKOPEHHOrO JABHXXEHUS (HA MPHMEpE MalIHHBI
ATBYJa).
3. H3ydeHHe TpeHHS CKONBKEHHS.
Ipumepnoie memol npoexmnblx u uccne0osamenbekux pabom:
1. HMcropuyeckas pexoHCTpykiins onbiToB KymoHa H AMOHTOHA MO OMPEAE/IEHHIO BETHYHHBI
CHJIBI TPEHHS CKOJILKEHHS,
2. Ilepsrle HCKycCTBEHHBIE CITYTHHKH 3eMIH,
3. Kaxk orianyaloTcs MeXaHH4eckHe TNpolecchl Ha 3eMe OT MEXaHHUECKHX TpOLECCOB B
kocMoce?
4. Tena Conneunoii cucteMbl. OTKPBITHS Ha KOHYMKE TEpa.
Xapaxmepucmuka 0CHOGHbIX 6U008 OesmenbHOCMU; YTEHHE W  OOCYXACHHE TekcTa Crareil
MHTEPHET-CaliToB, 0OCY)XAEHHE MOKMafOB H MNpe3eHTaUMH, COCTaBleHHE W peLICHHE 3alay,
obcyxaeHue cnocobos pewuenus (noaroroska Kk OI'D no ¢usuke).

HUmnysbe, 3aKkon coxpaHennst HMIyJibea
Mmnynec. M3menenuwe wumnynsca martepuanbHod Toukd. Cuctema Tel. 3aKOH COXpaHEHHS

HMITYJIbCA.



g PHOLC THEMGE HPUCKRITTHBIN T HCCICOUGATITETBEALL ZUUOTH.
1. PcakTiBHOC NBINDKCHIE B PHPOAC.
2. Paccaenosanie J1TIT ¢ nomoubio 3aK0HQ COXPAHCHIS HMITYIBCA.
Xapakmepucmura OCHOGHLIX  GNOOG  QCAMEALHOCIN: HTCHHE | of0cyxnenne Ttekcta crareit
WHTEPHET-CAITOB, OGCYXICHNC JIOKIUIOB 1 MPC3CHTAUNIT, COCTABNCHHE W pemeHHe jajad,
oGcyxaenne crocoGos pewenns (noarotonka k O3 no ¢usitke).

CraTnk:
PasroBecnc Tena. MoMeHT cinbl. Yenosis pasHoseciis Teepaoro Tena. [Ipocteie Mexannimal.
Jlabopamopuwie paGomui(c nenoibzoBanienm obopyaosannn «Touka pocrar):
OmnpezieIeHIe UEHTPOB MACC Pa3NiIuHbIX Ten (Tpi criocoba).
TIpuveproie meol NPOERMHLIX U uCCAed08amenbeKux pabom:

1. TIpuMeHeHHe NPOCTBIN MEXAHIZMOB B CTPOHTENIBCTBE: OT 3EMIAHKH 10 HeGockpeba.

2. Hccnenosaniie KOHCTPYKLHH BEnOCHIENA.
Xapaxmepucniuka OCHOGHLIX  GLOO0G  OAMEAbHOCMN: YTCHHE N OOCYXACHHE TEKCTAa CTatedt
HHTEpHET-caiiToB, o0cyIeHle AOKAQIOB W MNPe3eHTaunil, CocTapleHHe W PEUICHHE 3anaw,
obcyxaenne cnocobos pewetns (noaroroska Kk OI'D no pusike).

MexaHuuecKIe KoacOaHIs 1 BOJIHbI
Mexannueckie KoneGanus. [IpeoGpasoBadiie OJHEPrHH  TPH  MEXAHHUECKHX  KONICOQHHMSAX.
Maremarityeckull H  npyxiuubit  masTHHKH. CBofonwble, 3aryxalouie H  BBIHYKICHHBIC
xonebanus. Pe3oHaHc. Mexaniueckiie BoNHbI. JIHa 1t CKOPOCTb BOJIHBL 3BYK.
Jla6opamophvie pabomui(c nenonb3osaniiem odopynosauin «Toura pocran):
M3yuerne koneOaHHit HUTAHOTO MAATHIIKA,
TIpurepHble meMbl NPOEKMHBIX U HCCALA06aMEeNbCKUX pabom:

1. CTpyHHBIE MY3bIKANTBHBIC HHCTPYMEHTHI.

2. KoneGarenbHbie CHCTEMBI B IPHPOAE 1 TEXHHKE.
Xapakmepucmuka OCHOGHLIX GUO0G  OesmenbHocmu: UTeHe W o0CYACHHE TeKCTa crateil
MHTEpHET-CAiiTOB, OOCY)XACHHE NOKNANOB H TpPE3CHTAUM{, COCTABJCHHE H PCIICHHE 3anav,
obcyxaeHne cnocobos peweHus (moarotoska k OI'D no Qusike).

DNEKTPOMATHHTHBIC KOJCOAHNA 1T BONDBI
IMepemenHblil dnexkTpuucckuii Tok. Konebarensuuil kontyp. Beimyxnenusie u coGonusie M
xonebaHus. OM BoJiHbl It HX cBoiicTBA.
TIpumepnvie metsl nPOCKNMUBIX N UCCAeA06amensekux pabom:

1. TIpHHLMIIBI PAaOCBA3H 1 TEICBICHUS,

2. Bausinne M nanyuenuil Ha JHBBIC OPTAHHIMBI,

3. Msrortosnenne ycranosku juis AeMOHCTpaLiii onbiros 1o MU,

4. OnexrpoMaruntHoe uanyuenne CBU-nieun,

5. Mcropuueckas pekoHCTPYKUHS ONBITOB AMIIEpA,
Xapakmepucmuka  ocnosuvix 61006  deaniensnocmu;: MTeHHe N oGCyXAeHHE  TEKeTa  craredt
WHTEpHET-CalToB, Oo0CyxJIeHHE JOKJIAMOD W Tnpesentaiitii, COCTABACHHE W PCLWICHUE 3aay,
obcyxnenne cnocobos petenns (noxroronka k OI'D no Qusike).

Onruka
WUcrounnkn csera. [leficreua cperta. 3akon npamoinueitiioro pacipocTpaHeHust cBeta. 3akoH
orpaxeHns cseta. [Tocrpoenne n3oGpaxennii B 1WI0CKOM 3epKaiie. 3aKOH 1IPCIOMIICHHS CBETA HA
TUIOCKON  IpaHile JIBYX OMHOPOMNLIX npospautibix cped. [lpesomuenue csera B npusme.
Jucnepens  cera.  SlBieHne nonnoro mHyrpennero orpmxenus. JInudel, TOHKHE  JMH3bI,
[loctpoenne W300paXeHil, coytaBacMbIX  TOHKHMI Jnks3amu. I'nas w 3penue. Ournueckue
npubopbl.
Jlabopamopuuie pabomui(e nenonbsosaniem odopynosanusn «Touka pocran):

1. DxcrniepHMEHTAJIbHAS 11POBEPKA 3aKOHA OTPIKECHHA CBETA,

2. HM3mepenne noxasaress npesioMjieHus BOJBL,

3. Hsmepenne QoxycHoro paccrosuus cobupaioneii nun3sl,
TIpusepnvie meMol NPOCKMHUbIX U UCCACO06AMENLCKUX pabom:

1. Hcropus neeneloBanits CBETOBLIX SBJICHMIL,



2. HNctopnucckas pCKOHCTpYKIMs Teseckona [annmes.,

3. MarorosnacHne Kanciijiockona,
Xapakmepucmuka 0CHOGHBIX  GNO0G  desmeabnocmu; uTeHue . o0CyxieHne TeKkcTa crarel
WHTCPHCT-CAIiTOB, OOGCYXACHIC NOKNAJOB M I1IpescHTalnil, cocTaBleHHe W pellIeHHe 3ajad,
oGcyxachie crnocoGon peenus (noarotonka k OI' no pusmke).

@u3INKA ATOMA H ATOMHOTO SIAPA
Crpocunc atoma. Ilornouicnne u ucnyckanue cpeta aromamu. Onrtuyeckue crextpsl. OmbiThi
Pesepdopna. Ilnanverapnas monens atoma. CTpoeHue aTOMHOro sapa. 3apsloBOe M MacCoBoe
yicna. SnepHble CHIbl. DHCPrUs CBA3N aTOMHBIX s/iep. 3aKOH panHOAKTHBHOTO pacrana. Askda- u
Gera-pacnansl. [lpaBuna cmeuicHus. Slnepueie peakuuu. Jlenewne W cuHTe3 smep. SmepHas
sHepreTHKa. Mctounnku oHeprun Conua u 3Be3d. PerucTpals SAEpHBIX H3MydeHWH. Brusnne
PalMOAKTHBHBIX M3JTy4YEHHil Ha XuBbIC OpraHu3Mmbl. Jlo3uMeTpus. DKONOTHYECKHE MpOBIEMBI
SIZICPHOM JHEPTCTHKH,
TlpumepHbie membl NPOEKMHBIX U Uccnedoeamenbekux pabom:

1. Hcropus uzydexus atoMa.

2. Wamepenne KIIJI conneunoit 6arapen.

3. HeBuauMmble H3NYHeHHS B CIIEKTPE HArpeTHIX TEl,
Xapaxmepucmuxa OCHOGHbIX 6U006 OeAmenbHOCMU: YTeHHe M OOCYXNIEHHE TEKCTa CraTeif
WHTepHeT-caifToB, 0O0CYXIEHHE NOKNANOB M Mpe3eHTauWii, COCTaBAEHHE H pEUIEHHE 3anad,
obcyxaeHne cocoboB peuenus (noarotoska k O3 no ¢pusuke).

@dopMbl opraunsaunn 00pa3oBaTE/IbLHOrO Npouecca:

- rpynrnoBas;,

- MHIHBHIYyaJIbHaA,

- ppoHTAIbHaS.

Begymue TeXHOJIOTHH:

Mcnonb3yloTes  IMEMEHTBI  CNEAYIOUHX TEXHOJOTHA: TPOEKTHas, NPOOTEMHOro OOy4eHHs,

HHQOPMAlIHOHHO-KOMMYHHKAIMOHHAS, KPHTHYECKOrO MBIIUICHHS, MPOONEMHOr0  IHATOra,
HrpoBasl.

OcHoBHBIE METOAbI pad0THLI Ha ypoKe:

Beaymumy MeToaaMH 0OYYEHHs ABAIOTCA: YAaCTHYHO-TIOHCKOBOH, METOX MAaTEeMaTH4ECKOro
MOJIeTMpOBaHHA, aKCHOMATHYeCKNH MeTol.

@dopMbI KOHTpOJIH:

Tak KaK 3TOT KypC ABJAETCS LOMOJHHTENbHBIM, TO OTMETKA B Ha/1aX HE CTABHTCH.

Yyaumuics yYHTCA OLEHUBATh ceOst W APYTHX caM, YTO NO3BOJISET Pa3BHBAThH YMEHHS CaMOaHAIH3a
H crnocoOCTBYET Pa3BUTHIO CAMOCTOSITENILHOCTH, KaK CBOMCTBY JIMMHOCTH ydawerocs. Beuisnenue
MPOMEKYTOYHBIX M  KOHEYHBIX pE3y/bTaTOB YYALIMXCA TPOUCXOAWT UEPE3 MPAKTHUECKYIO
HeATeNEHOCTD; 3a4eTHBIE paboThl:

* TeMaruyeckas NoAOOpka 3ajay pa3IHuHOrO YPOBHS CIOXHOCTH C MPENACTABICHHEM pasHBIX
METO/I0B peleHHs B BH/IE TEKCTOBOTO JIOKyMeHTa, npe3eHTauun, Gpaom-
aHHMaLHH, BH/1eOPOJIHKA HIH web - cTpannue (caiita)

* BBICTABKA IIPOEKTOB, NPE3CHTALHIA,

* JIEMOHCTPALMs IKCIIEPHMEHTA, KaueCTBEHHON 3afla4d C KauCCTBEHHBIM (YCTHBIM HJIM B BHAC
NMPHJIONKEHHS, B TOM WYHCIiE, Npe3cHTalell) ONHCAHHEM Mpouecca Ha 3aHATHH, (ecTHBanNe
3KCIIEPUMEHTOB; (JHIHYECKHE OJTUMITHANIBI,
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Kancnaapno-rematnueckoe miaanuponane 8 knace

Ne | Jlara Tema sansrnn Henoansonanme npuMeuaHHe
n/n | NpoBCACHHS obopynonanns 1enTpa
Naan | arr ¢CTeCTBEHHOHAY THOM H
TEXHOJIOTHIECKO
nanpasiaeHnocreii «Touka
pocTa»
1. Beeacuue (1u) S
Beoanoe 3austue. Llenn u | KomneioTepHoe
3aaa4u Kypca. Texnuka | obopynosanune
1 Ge3onacHocTH.
2. TennioBbie aBacHusn (12 u)
Pasnoo6pasue TernoBbx | KomnerotepHoe
senennii. Tennosoe pacmmupenue | obopynoBanue
2 Te.
JlaGopatopHas pabora O6opynosaHue A
«M3MEHEHUs ANUHBI TeNa NpH nabopaTopHeix ~ paboT H
3 HarpeBaHHuH H OXJIKIEHHH, YUEHHYECKHX OTTBITOB e
Tennonepenaya Habnonenne Obopynoanue st
TEMIONPOBOJHOCTH BOMIBI U JEeMOHCTpaLHH
4 BO3/YyXa.
JlabopartopHas paborta OGopynoBaHue ans
«HU3mepenne yaensHoii naboparopHelx  paboT H
TETJIOEMKOCTH pa3In4yHBIX YYEHHYECKHX ONBITOB (Ha
5 BELIECTBY. 6a3e kommnekTos aus OI'D
[1naBneHue W OTBEpAECBAHHE.
JIabopatopHas pabota «OTinHBKa
6 napagHHOBOTO CONAATHKa
JlabopaTtopHas pabora ObopynosaHue ans
«HabmopeHne 3a nnaBjaeHHeM naboparopeeix  pabor H
7 NbJ1a» Y4EHHYECKHX OIBITOB
Pewexue onMMNHaaHbIX 3aaay Ob6opynoBanue il b
Ha  ypaBHEHHE TEMJIOBOrO | AEMOHCTpaLHii
8 Hananca
Peinerne onuMNuaaHbIX 3anay Ob6opynosanue ISt
9 Ha pacy€T TENJIOBBIX MPOLECCOB | AEMOHCTPALHi
10 JlaGopaTopus KpHcTannorpaguH.
HcnapeHne H KOHAEHCaLHA. ObopynoBanue s
11 JIEMOHCTpaLMii
CocraB aTMoc{iepsl, O6opynosanue A
HabnoaeHue nepexoaa JeMOHCTpaLHi
HEHACBIUIEHHBIX MapOoB B
12 HaCbILIEHHBIE,
BraxHocts Bo3ayxa Ha pasHeiX | ObopynoeaHue s
13 KOHTHHEHTaXx AEMOHCTpALHH
3. DanexkTpuueckie sipjieHns (84)
Mukpomup. Mojienn aToma, ObopynosaHue s
14 cyuiecTBoBaBLHe 10 Havana X1X | neMoHcTpauui
WUctopus otkpeiTis 1 Jeiicteus | KomubiotepHoe
15 rajlbBaHH4eCKOro 31€MEHTa 000pynosaHue
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KOMITRA ITROT

NOUPY TR

E".",Il\'“‘!g‘ COIMMITHATINAN RLIAY 43 QOUDY IoRaNMe LN
X FIKOH B! TOUTOARHOIY TOKY ICMOHC T Tdu Ml
Had o es e agieimmee ™ QGeDy 108aMM¢ LI o
QUITRU THRICH MY TROBC. IS Q7 ICMCHCTTAL MY
S TRMITRPA VDA,
Tadoparepas pade T OROPY 10R2HMT 111
CQOUIDC IR TICHNE CTOIMOCTH A0 TOTHE N '
H2DACNCICRANKQI] VHEHMNOUNMN  OONTOS W2
XICKTPOIEELT MM Saze xonwmrexrea 1w Ol
‘ | DO MOLISOCTY DOTRCCH TRIN # 110
N | CRETHHKYY
| | Peurerue OIMMIMATHNN 188 OCODY 108asMe L8
al | | xa TREIOROS IRICTEHE TOKE IRNOECTDAU M
4 UeKIPOMAIHMUEBIE HB1eHMs (3W)
| JIRKTPOMAIEH [H5IC SRICHUS. QNP W0BaH ML s
| | 3IQKIPOUIMRDH TRIBE R | aeNMOeRCTRALM
22 . | UDHOOPAL.
' ] Maruursas ARONATMR. | ONOP) WaaRuR LN
l - NlarsMTHee ACNORC TP Ml
23 | i | OvpH
| " PasxornasoCctd
| | NIQKTPOABH AT,
© 5. Qurauweckue asaehus (7v) -
' ’ KICTOMHUKH CBRTAY TRILIOBNE, OROpY 20zanMe an
25 | JONMHRCLITH THAR IRMONC TP M
I MHOUOKPATHOR M30OJPROKTHUE
! NPMESTR B HOCKWIBKHN ILTOCKHN
26 ICPKAIAN.
FL3IOTOBH TS HCPHONVIL B Q QY OGP WRANRNS N
r‘ HOMOLULBIO UPOBOCTH [ IOMONS LN
|27 HAG IO ACHIA N
' LIPAK TMUSCROS HCHOVIRORANNS OGO onanne VAN
L I Y YTV TV AN U NV SN UL
! SPHIC IBHEC HUIRNN, OGOP) IR VN
NOPORASMBIC TP IO IS WNORL LN |
129 | i crera. Mupaxa,
0 PasBinie BOIOROHHO 01 EIKN
e .
HCHOIRSOBANME SAKOHON OB LA B
i TONTITINY l
6. Ueaonen upupoa (44)
e ABEONUEIRA BT RN [NUIINNATINETINS
i3 Pa o e ieni enue VOORYAOMNNS
AL TCPHATHBNBIE 1Y TOMHIRG
3 meprni. B vienipocianiuit

1\
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KHJICllllﬂ[)IlO-'l'L‘.\lII‘I‘Il'ICCI\‘()C nanmiposanic 9 kance

Ne | lara Tema saunrun Hcnoanlosanne npHMevanie
n/n | npoBeaCHNA obopynOBAHNA IEHTPA
Naai | Dawr CCTCCTBCHHOHAY'HONT N
TEXHO0THYICCKOTT
HANpAaBJCHHOCTEI
«Touka pocra»
1. Beenenie (1)
Bsoauoe 3anatue. Llenn u 3amaun | KoMnbeioTepHoe
1 Kypca. TexHnka 6e30macHOCTH. obopynoBanHe
2. Kunematnra (7 4)
CniocoGw1 onicanus Obopynosanme ans
2 MEXaHHYECKOro IBIKCHHSA IEeMOHCTpanHii
[IpsavonuHeiiHoe paBHOMEPHOE OGopynosaHite ans
IBIDKEHHE No TockocTH? CMOTpA | AeMOHCTpaIii
3 H3 Kakoii Touki HabnonaTb
OTHOCHTETBHOCTD BIDKEHHA. OGopynosaHie ans
4 CroXeHHe ABIDKEHHIL. NEMOHCTpALHil
Jlabopamoprvie pabomoi: OGopyaosanue 1ns
«M3yuenne nsixkeHnsn c8od0aHO naGopaTopHeIX padoT W
naznaiouero tena», «Myuenne YUYCHHYECKHX OMBLITOB
5 JIBIDKEHHS TENA N0 OKPYXHOCTHY
Kaxk 1 kyna nonerena BHIIHEBas OdopynosaHue s
koctouka? Pacuer TpaekTopHH JeMOHCTpaLil
OBHXXEHUS TEN H NEPCOHAXEI
6 paccka3oB P.Pacna o MioHxay3eHe
HctopHueckas peKOHCTpYKUHS OGopynosanue ans
ONBITOB ["anunes no onpeneNeHno | AeMOHCTpaLlHil
7 YCKOpEHHS 8.
Onpenenexne CKOPOCTH Obopynosanue s
PaBHOMEPHOTO JIBIDKCHIA TIPH JeMOHCTpArit
HCMOJNB30BAHHH TPERAKEPA
8 «berosast JOPOXKay.
3. dunnamuka (84)
Cuna sonn, cuna yoemaeHusa i ObGopynosanne s
9 ciia - hn3nueckas senanuiHa? ASMOHCTpaumil
Jlabopamaopuan paboma: OGopynosanne nns
10 «M3mepenne Macesl Tena» nadopaTtopHbIX  padotr M
Jlnikenie Tena non neitcranem YHOHWISORUR OUBITOR
11 HECKOJIBKIX CI
JIBIDKEHITE CHOTEMBI CBA3AHHBIN OGopynosanue i
12 Tel JNEMOHCTpALM
Jlabopamopuuie OGopynosanue qs
pabomu: «HM3yvenne Tpenus | nadopatopueix  paor n
13 CKOJILKEH AN YUCHHUECKIX OILITOB
Jlnamika pasHomeproro | OGopyoBanne IR
14 JBHKEHHSA 110 OKPYIRHOCTH JAeMOHC Tpaunil
Heropus passurns npeacrasinenuil | Odopynosanue s
15 0 Beenennoil, ColtHeuHan CHCTEMA, | IeMOHC Tpaunil
OTKpBITHA HA KOHUHKE Nepa. OGopynosanue Ui
[lepBble HCKYCCTBEHHBIC CHYTHUKN | IeMOHCTpanuit
16 3emi,

4. Hauyabe. 3ak0H coXpanenin nymnyibea (34)




KaK BK AXTY HA3OBETC,..

Komnioteproe

3AKOHA COXpancHA UMITYJIbLCa

obopynopanue
18 PcakTHBHOC IBKCHUE B TIPUPOJIC. PYR
Paccnenosanne JITI1 ¢ nomotsio KomrnblotepHoe
19 obopy/loBaHme

S. Crarnka (24)

Jlabopamopnas paboma:
«Onpenencuue UCHTPOB Mace

O6opynopatue Juid
nabopatopHbIx paboT H

20 pa3nunbIX TEN (TpH crnocoba)» YYEHHUYECKHX OTIBITOB
IIpumenenne npocteix Mexanusmos | KommnbrotepHoe
B CTPOMTC/ILCTBE: OT 3eMASHKK 10 | 0bopynoBaHHE

21 Hebockpeda

6. MexaHHUCCKHE KoaicOanun 1 BoaubI (34)

22 Bunabl MaATHHKOB M HX Konebanuit | OGopymoBaHHe L

23 YTO nepeHOCHT BoHA? ZIeMOHCTpaLHH
Kone6arenbHble CHCTEMBI B

24 NPHpOIE H TEXHUKE

7. DNCKTPOMATHHTHBIE KoJleGaHHs i BoJIHbI (24)
OKcnepHMeHTanbHas MpoBepka KommnetoTepHOE

25 cBoiictB OM BoJH. obopy/iloBaHHE
WUccnenopanue anektpoMaruntHoro | KommeioTepHoe

26 u3nyuenus CBY-neyn 000pynOBaHHE

8. OnTHka (44)
. M3rotosnenue mopenu KomneloTepHoe

21 Kaseiinockona. obopynoBaHHe
OKcnepuMeHTabHas MpoBepKa O6opynosaHHe it

28 3aKOHA OTPAKEHHUS CBETA. JEMOHCTpALHH
Jlabopamopnasa paboma: Ob6opynosaHHe AN
«H3mepeHue nokasarens naGopatopHeix paboT H

29 TIPENOMJIEHHS BOJIBIY YY4EHUYECKHX OMBITOB
Kak oTnn4aioTcs nokasareiau ObopynoBanue s

30 IIPEIOMJIEHHS LIBETHOTO CTEKIIA JIEMOHCTpaLHii

9, du3uKa aTOMa H ATOMHOTO0 siapa (4u)

[Tornouenue u HCITYCKAaHHC CBCTA

31 atoMamMu. ONTHYECKHE CIEKTPBI.
Uamepenne  KIIJ1  conHeuHoit

32 GaTapeH
BnusHHe pafiHOaKTHBHBIX

33 H3Ty4eHHH Ha KHBBIE OPraHH3Mbl
Crnioco6bl 3aUIHTRI OT

34 Pa/IHOAKTHBHBIX H3JTy4eHHi

KomnbloTepHoe
obopynoBaxHe
KomnbroTepHoe
obopynosaHue
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