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Ilnanupyembie pe3yibTaTbl 0CBOCHHUSI IPOrPaMMbl BHEYPOYHOM J1eATEIbHOCTH
«IKenepuMeHTaApUil Mo pusnKe» (¢ ucmoab3oBaHueM odopyaosanus «Touka
pocta») B 8-9 kjaccax.
Peanu3zanus nporpaMMbl CIOCOOCTBYET TOCTHXKEHUIO CIETYIOUIUX Pe3yJIbTATOB:

JIndyHOCTHBIE:

B cepe IMUYHOCTHBIX YHUBEPCATBHBIX YU€OHBIX NEUCTBUN yHAIIUXCS:

* y4eOHO-IIO3HABATEJIbHBIII HMHTEpPEC K HOBOMY Y4eOHOMY Marepuany U crnoco0am
peLIeHUs HOBOW 3a/1auy;

* OpUEHTAalUsl Ha MOHMMAaHHUE MPUYUH yclieXa BO BHEY4YEOHOH AEsSTENbHOCTH, B TOM
YUCJI€ Ha CaMOAaHalU3 W CAMOKOHTPOJb pe3ylbTaTa, Ha aHAJIU3 COOTBETCTBUSA
pE3yNbTaTOB TPEOOBAHUSIM KOHKPETHOM 3a]1a4H;

* CHOCOOHOCTb K CAaMOOLICHKE Ha OCHOBE KPHUTEPUEB YCIEIIHOCTH BHEYYEOHOMH
NEATEIbHOCTH,

Obyuarowuiicsi NOLYYUM 803MOIACHOCMb 0151 POPMUPOBAHUSL:

* BHYTPEHHEW MMO3ULMU LIKOJIBHUKA HA YPOBHE IOJIOKUTEIBHOIO OTHOLICHUS K LIKOJIE,
NOHUMAaHUS HEOOXOJAMMOCTH YYEHUS, BBIPAKEHHOrO B MpeodsiafjaHuu y4eOHO-
II03HABATEJIbHBIX MOTHUBOB;

* BEIPAKEHHOW yCTONYMBON yueOHO-TI03HABATEIBHOM MOTUBALIUN YUCHMUS,;

* YCTOWYHMBOrO y4eOHO-NIO3HABAaTEJIIBHOTO MHTEpeca K HOBBIM OOLIMM crocobam
peuieHus 3aaad.

MeTtanpeaMeTHbIe:

B cdepe peryJassTHBHBIX YHUBEPCAIBHBIX YICOHBIX ACHCTBUI yUalIUXCS:

* [JJAHUPOBATh CBOU ACHCTBHS B COOTBETCTBUU C IOCTABJICHHON 3aa4eil U yCIOBUSMHU
€€ peanu3ally, B TOM YHCJI€ BO BHYTPEHHEM IUJIAHE;

* YIUTHIBATh YCTAHOBJICHHBIC MTPABUJIa B TUIAHUPOBAHUHU U KOHTPOJIE CIIOC00a pelieHus;
* OCYILECTBIISATh UTOTOBBIN U MOMIArOBbIA KOHTPOJIb 110 PE3YJIbTATY;

* OLEHHUBATh NPABUJIBHOCTh BBINOJHEHHS JICHCTBUA Ha YpPOBHE aJE€KBATHOU
PETPOCTIEKTUBHOM OIIEHKU COOTBETCTBHS PE3YJIbTATOB TPEOOBAHUSM JTaHHOMW 3a/aud U
3aJJa4HOM 00J1aCTH;

* QJICKBaTHO BOCIIPUHUMATH IIPEIIIOKEHUS U OLICHKY YUYHUTENEH, TOBAPUIIEH, POAUTEIIEH
U IpyTHX JIFOAEH;

* pa3nuyaTh cnoco0 U pe3yabTaT AEHCTBUS.

Obyuarowuiics NOIYYUmM 803MONCHOCHL HAYUUMCSL:

* B COTPYAHUYECTBE C YUUTEJIEM CTABUTh HOBbIE yUeOHbIE 3a/1a4H;

* MPOSIBJIATH TTO3HABATEILHYIO HHUIIMATUBY B yU€OHOM COTPYTHUYECTBE;

* CaMOCTOSITEJIbHO aJI€KBATHO OLEHMBATh MPABWIBHOCTH BBIIIOJIHEHUS ACHCTBUS U
BHOCUTHh HEOOXOJIUMBIE KOPPEKTUBBI B UCIIOJHEHHE KaK 0 X0y €ro peaiu3aluu, Tak u
B KOHIIE JICVCTBHS.

B cdepe nozHaBaTeNbHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUIN yUallIUXCS:



* OCYHLIECTBJISITH MOMCK HEOOXOAUMON MH(MOpPMAIMU 1JI1 BBINOJHEHHUS BHEYYEOHBIX
3alaHUi C UCIIOJIb30BAaHUEM Y4eOHOH JIUTEepaTypbl U B OTKPHITOM HH(POPMaLKOHHOM
MPOCTPAHCTBE, SHIMKJIONEANMN, CIPABOYHUKOB (BKJIIOYAsl SJIEKTPOHHBIE, LHU(POBHIEC),
KOHTPOJUPYEMOM MTPOCTPAHCTBE

WNHuTtepnera,

* OCYUIECTBJIATH 3amuch ((PuKcalnuio) BHIOOPOYHOM HHPOpMalUH 00 OKpYKAIOIIEM
MUpeE U 0 cebe caMoM, B TOM 4Hciie ¢ moMoulsio nHcTpymentoB UKT;

* CTPOUTH COOOILIEHHUS, TPOCKTHI B YCTHOM M MHUCbMEHHOU (popme;

* POBOJIUTH CPABHEHUE U KIIACCU(PUKALIMIO MO 3aJaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh IPUYUHHO-CJIECTBEHHBIE CBSI3U B U3YyYAaEMOM KpYTe SBJICHUN;

* CTPOUTH pacCyXeHus B (hopMe CBSI3M MPOCTHIX CYXKJIeHUI 00 00BEKTE, €ro CTPOCHUH,
CBOICTBax M CBs3aX;

Obyuarowuiicsi NOLYYUM 803MOINCHOCMb HAYUUMBCL!

* OCYUIECTBJISATh PACIIMPEHHBIM MOMCK HH(POPMALMU C HCIOJH30BAHUEM PECYPCOB
o6ubnuotex u cetu MutepHer;

* 3aMMChIBaTh, (PUKCUPOBATh MH(POpPMAILUMIO 00 OKpPYKAIOUIUX SIBICHUSAX C MOMOIIBIO
uHctpyMeHToB KT,

* OCO3HAHHO M MPOU3BOJBLHO CTPOUTH COOOIIEHHS B YCTHOM M MUCbMEHHOU Qopme;

* OCYIIECTBIISITh BBIOOp Hambosnee dS(PPEKTHUBHBIX CIOCOOOB pEIIeHUs 3aaad B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHI;

* CTpOUTH JIOTHYECKOE pAaCCYXKICHHE, BKIIOYAIOIIEe YCTAHOBIEHUE MPUYMHHO-
CJIEICTBEHHBIX CBS3€EH;

* MOIYT BBIHTH Ha TEOPETHYECKHM YPOBEHb pELICHUS 3a7ad: pEIICHHE II0
ONPEJCIICHHOMY IUIaHy, BJIAJICHAE OCHOBHBIMM IIPHEMaMHU pEIICHHs, OCO3HAHMS
JEATENBHOCTH 10 PELICHUIO 3a/1a4H.

B cepe koOMMyHMKATHBHBIX YHUBEPCAIbHBIX YUEOHBIX AEHUCTBUN ydalUXCs:

* QJICKBAaTHO MCIIOJIb30BaTh KOMMYHUKAaTUBHBIE, IIPEXKJIE BCETO - pEUYEBBIE, CPEACTBA IS
peIlIeHus Pa3InYHbIX KOMMYHUKATUBHBIX 3a/1a4, CTPOUTh MOHOJIOTMUECKOE COOOLIEHHE,
BJIJIETh JUAIOTHYECKON (OpMOIl KOMMYHHKAIMH, UCTIONb3YsI, B TOM YHCJE CPEICTBA U
uHctpyMeHThl UKT n nucTaniimoHHoOro 00IIeHus;

* IOIyCKaTh BO3MOXHOCTh CYLIECTBOBaHUS y JIIOJEH Pa3IUYHBIX TOYEK 3PEHMS, B TOM
quciie HE COBNAJAIOIIMX C €ro COOCTBEHHOM, M OPHUEHTUPOBATHCS Ha TO3ULHUIO
napTHepa B OOIEHUH U B3aUMOJICHCTBUY;

* YYUTBIBATh Pa3Hble MHEHHUS U CTPEMMTBCS K KOOPAMHALMHM PA3JIMYHBIX MO3UIMI B
COTPYIHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIINIO;

* JIOTOBapUBAaThCSl U MPHUXOJIUTH K OOLIEMY PEIICHHI0O B COBMECTHOM JESATENHOCTH, B
TOM YHUCJIE B CUTYallUH CTOJIKHOBEHUSI HHTEPECOB;

Obyuarowuiics NOLYYUM 803MOHCHOCMb HAYUUMBCA!

* YUWTBIBaTh W KOOPJAWHHUPOBaTH B COTPYAHUYECTBE OTIMYHBIE OT COOCTBEHHOM
MO3UIINU IPYTUX JIFOJEH;

* YUUTHIBATh pa3Hbl€ MHEHHUS U MHTEPECHl U OOOCHOBBIBATH COOCTBEHHYIO TO3UIIHIO;

* [IOHUMATh OTHOCUTEILHOCTh MHEHUI U MOJX0JI0B K PELIEHUIO TPOOIEMBI;

* APryMEHTHPOBATh CBOIO MO3ULHUIO U KOOPJAMHUPOBATH €€ C MO3ULUSMH IMAPTHEPOB B
COTPYIHUYECTBE P BBIPAOOTKE OOLIEr0 PELICHHs] B COBMECTHOM JESATENbHOCTH;



* 33/1aBaTh BOMPOCHI, HEOOXOAUMBIE JUIsI OPraHU3alUU COOCTBEHHOM AESATENBHOCTU U
COTPYIHHUYECTBA C MAPTHEPOM;

* OCYLIECTBJISTh B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYJHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb.

IIpeamernsie:

- OPUEHTUPOBATHCS B SBJIECHUAX U OOBEKTAX OKPYKAIOIIEr0 MHUpPA, 3HATh FPAHMIIBI MX
MIPUMEHUMOCTH;

- IOHUMATh ONpeaeaeHUs] GPU3NUECKUX BETUYMH U IOMHHUTH OMPEAeIiomue GopMyIbl;
- MOHUMAaTh KaKUM (U3MYECKUM MPUHLUNAM U 3aKOHAM MOJUYUHSIOTCA T€ WIM HUHbIE
OOBEKTHI U SIBJICHUS IPUPOJIbI;

- 3HaHWe MOJIEJIN MOKCKa pelIeHuH i 3a/1a4 1o (PU3MKe;

- 3HaTh TEOPETUYECKUE OCHOBBI MAaTEMATUKH.

- IpUMeYaTh MOJIEIH SIBJICHUI 1 O0BEKTOB OKPY>KAOIIETO MUPA;

- aHAJIM3UPOBATh YCIIOBUE 33/1a4U;

- nepeOpMyIUPOBATh U MOJACIUPOBATH, 3aMEHSITh UCXOIHYIO 337a4y APYToi;

- COCTaBJIAThH IUIAH PELICHHUS;

- BBIJIBUTaTh U IPOBEPSTH NPEAJIaracMble JJIsl PEUIEHUS TUIIOTE3bL;

- BJIAJETh OCHOBHBIMM YMCTBEHHBIMHU OINEPAUSMH, COCTABIIAIOUIMMU MOUCK PEIICHUS
3a/1aun.

Conepxanue nporpaMMbl BHEYPOUHOM J1eATEIbHOCTH
8 kiacce

TensioBbie sIBJICHUA.

TennoBoe pacmupenue tei. [Iporeccel mIaBiaeHus U OTBEPAEBAHUS, UCTIAPEHUS U
KoHJeHcanuu. Temnonepenaya. BnaxHOCTh BO3/1yXa Ha Pa3HbIX KOHTUHEHTAX.
Jemoncmpayuu: 1. Habmonenuwe tasHus apaa B Boje. 2. CKOpOCTH HCHapeHUS
pasnuYHbBIX kujaKkocTel. 3. TernmoBbie qBUTATENH OYAYIIETO.

Jlabopamopnule pabomul (¢ HcnoJb3oBanueM odopyaoBanust «Touka pocra»): 1.
W3menenus JUMHBI Tela MPU HArpeBaHUU U OXJaxJaeHuu. 2. OTiauBKa napaduHOBOTO
conmatuka. 3. HaOmogenue 3a muiaBieHweM jibaa 4. OT 4Yero 3aBHCHT CKOPOCTH
ucnapeHus xxunkoctu? 5. HabmroneHre TerionpoBOIHOCTH BOIBI U BO3IyXa.
Xapaxkmepucmuxka 0CHOBHbBIX 8UO08 0eAMEIbHOCTU:

CamocTosTenbHO (QOPMYNHPYIOT TO3HABATEIBHYIO 3a/ady. YMEIOT C TOMOIIBIO
BOIIPOCOB J00BIBaTh HEAOCTAIONIyl0 WHpoOpManuio. Vcmons30BaHne H3MEPHUTEITBHBIX
npubopoB. BrimonHeHne na0OpaTOPHBIX W MPAKTUYECKUX pador. JlmarHocThka u
yCTpaHEHHWE HEHCHpPaBHOCTEH MpuOOpOB. BrICTpamBaHWe THUMNOTE3 HAa OCHOBAaHUU
uMeronmxcs JaHHbix. KoHCTpynpoBaHue u MOAeIupOBaHUE.

BreimosiHeHne 3aaHWii IO YCOBEPIIEHCTBOBAaHHWIO TMpHOOpoB. Pa3paboTka HOBBIX
BApUAHTOB OMBITOB. Pa3paboTka W MpoBEpKa METOJIUKHU SKCIIEPUMEHTAIBLHOU PadOTHI.
Pabora B mManbIx rpynmnax. AHaJIU3UPYIOT, BBIOUPAIOT U 0OOCHOBBIBAIOT CBOE pElICHUE,
nerictBud. [Ipencrapienne pe3yapbTaToB NapHOM, TPYIIIOBOM NESATEIBHOCTH. Y4acTUE B
JIMAJIoTe B COOTBETCTBUU C MPABUIIAMHU PEUEBOTO
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ITOBEJICHHUSI.
JileKTPpUYEeCKHe SIBJICHUS.

Mukpomup. Mogenu aroma, cymiecrBoBasiine A0 Havyana XIX. Mcropust oTKpbITUS U
JEUCTBUS TalbBaHUYECKOrO 3ieMeHTa. Mctopust co3mpaHus 31eKTpO(GOPHOM MalllUHBI.
OmnbiT BonpTa. DIEKTPUYECKUNA TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnojib3oBanuemM odopynoBanus «Touka pocray)

1. Mogenu atomoB. 2. ["anpBaHnYeCKUE 3MEMEHTHI. 3. DIeKTpohOpHOH

MamuHel. 4. OneiTel Boneta u [NansBanu.
Jlabopamopnvie pabomwi: 1. Co3naHue TaJlbBAHUUYECKUX 3JIEMEHTOB W3 TOJAPYYHBIX
CPEACTB. 2. DNEKTPUUYECKUHN TOK B KUJIKOCTIX CO3AAHUSA «30J0TOrO KIIOUHUKA .
Xapakmepucmuka OCHOBHBIX BUJIOB JIEATEIIBHOCTH:

VYropaBnsitoT CBOEl MO3HABAaTENBHOW W y4yeOHOM JeATEIbHOCThIO TMOCPEACTBOM
NOCTAaHOBKM LIEJIEH, INIAHUPOBAHUS, KOHTPOJIS, KOPPEKIUU CBOUX JCHCTBUM M OLEHKHU
YCIEIIHOCTH ycBOeHUs. CpaBHUBAIOT CIIOCOO M PE3yJIbTaT CBOUX JEHUCTBUI C 00pa3lioMm
- JIUCTOM COMNpOBOXJeHUA. OOHapyX uBalOT OTKIOHEHHsS. OOIyMBIBAIOT MPUUYHHBI
OTKIOHEHUHN. OCyIIECTBISAIOT CAMOKOHTPOJIb U

B3aMMOKOHTpOJIb.  Mcronb3oBaHWe  U3MEpUTEIbHBIX  NpuOOpoB.  BrlmonHenue
7a00paTOPHBIX M MPAKTUYECKUX padoT. JIMarHoCcTUKa M YCTpaHEHHE HEUCIPaBHOCTEH
npuOopoB. BeicTpauBaHue TrumoTe3 HAa  OCHOBAHMM  HMEIOIIMUXCSA  JaHHBIX.
KoHcTpynpoBaHue u MOJIETMPOBAHHUE.

DJIEKTPOMATHUTHBIE SIBJICHUS.

MarnutHoe Tolle B BemiecTBe. MarHuTHas ~aHoManus. MarHutHele  Oypw.

PaznoBunHoCTH AIEKTPOU3MEPUTEIIBHBIX pruOOpOB. PazHoBunHocTH
ANEKTPOABUTATEIICH.
Jemoncmpayuu (¢ Mcnojib3oBanueM odoopyaoBanusi «Touka pocra»): 1.

HarnsanocTs noBeeHNs BEIIECTB B MarHUTHOM 1osie. 2. [IpesenTauuu o

MarHUTHOM TMoje 3eMJIK U O MAarHUTHBIX Oypsax. 3. JleMoHcTpauusi pazHOBUAHOCTEH
AIEKTPOU3MEPUTEIBHBIX pruOOpOB. 4. Harnsgnocts Pa3HOBUAHOCTEN
BJICKTPOJABUTATEIICH.

Jlabopamopnvie pabomwi: 1. WccnemoBaHue pazIudHBIX AIIEKTPOU3ZMEPUTEITHHBIX
puoOOpOB.

Xapaxmepucmuka 0CHOBHbBIX U008 OesAmMeNbHOCU:

VYropaBisitoT CBOEl TMMO3HABATENBHOW W y4eOHOW JEeATEIBbHOCTHIO TOCPEACTBOM
IIOCTAHOBKH LI€JIEH, IUIAHUPOBAHMS, KOHTPOJIS, KOPPEKIIUU CBOMX JECUCTBUM U OLICHKHU
YCHEMHOCTH ycBOeHUsI. CpaBHUBAIOT CIIOCOO U PE3YNIbTAT CBOUX JEHCTBUIA C 00pasiiomMm
- JIUCTOM COMNpoBOXJaeHUs. OOHapYyX UBaOT OTKIOHEHHs. OOIyMBIBAIOT MPUYHHBI
OTKJIOHEHUHU. OCyIIECTBISAIOT CAMOKOHTPOJIb U

B3aHUMOKOHTPOJIb.

Onruyeckue siBJIeHHS.

HctouHnkn cBeTa: TEIJIOBBIE, JIOMUHECHEHTHbIC, HCKYCCTBEHHbIE. I3roroBieHue
KaMephl - 00CKypa U MCCIIeIOBAaHNE U300paKEHUS C TIOMOIIBI0 MOeIn. MHOTOKpaTHOE
M300paKeHNE TPeaMeTa B HECKOIBKUX TUIOCKUX 3epKajax. M3roToBUTh MEpUCKOI U C
€ro TNOMOINbI0 MpoBecTH HaOmogeHus. [IpakTMYeckoe HCIOJIb30BAaHUE BOTHYTHIX
3epKaJl. 3pUTEIbHBIE WILTIO3UH, TIOPOXKAAEMbIC

npenoMieHrueM cBeTta. Mupaxu. Pa3zButne BOMOKOHHOM ontuku. Mcmnonbp3oBaHue
3aKOHOB CBETa B TEXHUKE.



Hemoncmpayuu(c ucnosib3oBannem odopynosanus «Touka pocray)

1. Paznuunble UICTOYHUKHU cBeTa. 2. M300paxeHue npeIMera B HECKOJIbKUX

IUIOCKUX 3epkanax. 3. HM3oOpaxeHue B BOTHYThIX 3epkanax. 4. lcnonszoBanue
BOJIOKOHHOM  omTuku. 5.  VYcrpoiictBo  oToanmaparoB,  KHUHOMPOEKTOPOB,
KaJIEHJOCKOIIOB.
Jlabopamopnvie pabomwer: 1. V3rotomieHue Kamepbl - OOCKypa M HCCIEIOBaHUE
M300pakeHUs ¢ OMOoIIbI0 Mozenu. 2. [IpakTuueckoe MpuMeHeHUe TIOCKUX 3epKai. 3.
IIpakTHyeckoe HCIOJB30BAHUE BOTHYTHIX 3epKai. 4. M3roroeineHune nepuckona u
HAOJIIOICHUS C TTIOMOUIBIO MOJIEIIH.
Xapaxmepucmuka 0CHOBHbBIX U008 OeAmeTbHOCTU:

VYrpaBnsioT CcBOel TMO3HABAaTEIbHOW W Y4eOHOM JEATENBHOCThIO MOCPEICTBOM
NOCTAaHOBKM LIEJIEH, MUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMN CBOUX JAECHCTBUM U OLEHKHU
YCIEIIHOCTH YCBOEHUS. BpliensioT U (QOpMyJIUpYIOT [0O3HABATEIbHYIO LENb.
BbiensioT  KOJMYEeCTBEHHBIE XAapAaKTEPUCTUKH OOBEKTOB, 3aJlaHHBIE CJIOBaMHU.
[IpuHEMAarOT MO3HABATENBHYIO LIEJIb U COXPAHAIOT €€ IIPU BBINIOJIHEHUU

yueOHbIX JercTBuil. Oco3HaloT cBOM JeHCTBUA. VIMEIOT HAaBBIKM KOHCTPYKTHBHOIO
OOILIEeHUsI B MAJIBIX TPyMIax.

YesoBek ¥ nmpupoaa

ABTOMaTHKa B Hamen ku3Hu. [IpuMepbl UCIIOIB30BaHKUS ABTOMATUYECKUX YCTPOMCTB B
HayKe, Ha Tmpou3BojAcTBe M B ObiTy. CpenctBa cBs3u. Panmuo u TeneBuaeHwue.
AnbTepHATUBHBIE HMCTOYHUKM OHHepruu. Bunbl snexrpocranuuii. Heob6xoaumocThb
SKOHOMHUH NPUPOJHBIX PECYPCOB M HCIOJb30BAHUS, HOBBIX OKOJOTHYHBIX U
6e3onacHbIX TexHonoruil. Hayka u 6e30macHOCTS Jrofeil.
Jlemoncmpayuu: 1. hoTomMaTepuansl U CIalIbl IO TEME.
Jlabopamopnvie pabomul: 1.V3yuenne nelicTBUI CPEICTB CBA3U, PATUO U TEICBUICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCNU

CamocTosTeNIbHO (POPMYJIMPYIOT MO3HABATEIBHYIO 3a/ady. YMEWT (W pa3BUBAIOT)
CIOCOOHOCTD € IMTOMOITBI0 BOIIPOCOB JI0OBIBATH HEJIOCTAIONIYIO HH(OPMAIIHIO.

9 kJjacce

Kunemaruka
CrocoObl omnucaHus MexaHudeckoro nBukeHusa. Cucrema orcyeta. I[IpsimonuueriHoe
nBrkeHue. lIpsaMonrHeitHoe paBHOMEPHOE IBMKEHUE IO IJIOCKOCTH. [lepemenienne u
CKOPOCTb NPU PAaBHOMEPHOM  IPSMOJIMHEMHOM  JIBMKEHMM II0  IIJIOCKOCTH.
OtHocuTenbHOCTh ABWXKEHUs. CloxeHue JBHKeHUH. [IpuHIIMD HE3aBUCUMOCTH
nBkeHuid. KpuBonuHeiHoe nBmxeHue. J[BrkeHue Tesna, OpOIIEHHOrO IMOJ YIIoM K
ropu3oHTy. PaBHOMEpPHOE IBMXXEHHE MO OKPYXKHOCTH. YTIJIOBas CKOpocThb. llepumon m
yacToTa BpaiieHusi. CKopocTb
Y YCKOPEHUE MPHU PABHOMEPHOM JIBMKEHUU 110 OKPYKHOCTH.
Jlabopamopnule pabomvi(c HCcTIOJB30BaHUEM 000opyaoBaHus «Touka pocTa»):
N3yuenue nBuxeHus cBOOOJHO MaAaroIIEro Tea.
N3ydenne nBUXKEHHS 110 OKPYKHOCTH.
IIpumepnvle membl NPOEKMHBIX U UCCAEO08AMENLCKUX PADOM:



Onpenenenue CKOPOCTHM PABHOMEPHOI'O JBHXKEHHMS IPU HCHOJB30BAaHWM TPEHAXepa
«OeroBas 1I0POXKKay.
Hcropuueckass pEKOHCTPYKLIMS ONBITOB [anwiess 1Mo ONpEefeneHUur0 yCKOPEHHUs
CBOOOJHOTO MaJCHUs TEIl.
[TpuHIMIIBL paOOTHI NPUOOPOB JJIs1 U3MEPEHUSI CKOPOCTEN U YCKOPEHU .
[IprumeHeHue cBOOOJHOrO NaJACHUs AJI1 U3MEPEHUS PEAKIMH YEI0BEKa.
Pacyer TpackTopuu ABMKEHUA IIEPCOHAXEU paccka3zos P.Pacmo.
Xapaxmepucmuka OCHOBHBIX 6U008 OesameNbHOCMU: YTEHHE U OOCYKJEHUE TEeKCTa
CTaTel MHTEPHET-CAMTOB, OOCYXIEHHE JOKIAJOB W IMPE3CHTALUH, COCTaBIECHUE W
penieHue 3aaa4, 0ocyxaeHue cnocooos pemenus (moaroroska k OI'D o gusuke).
JAunamuka
Nuepunaneusie cucremsl orcueta. Cuia. 3akoHbl HproToHa. J[BukeHue Tena mnoA
JNEUCTBUEM HECKOJbKUX CHJI. JIBUKEHHE CHUCTEMBbI CBSI3aHHBIX Tel. JIuHamuka
PAaBHOMEPHOI'O JBMKEHHSI MATEPUAIBHOM TOUYKH MO OKpYKHOCTH. Kiaccel cuil. 3akoH
BCEMUPHOTO TATOTEHUs. J[BrykeHue mianeT. ICKyCCTBEHHbIE CITYTHUKM.
Conneunas cucrema. Mcropusi pasButus npencrasiieHnid o BceenenHon. CTpoeHue u
SBOJIIONHUS BeenenHo.
Jlabopamophule pabomoi(c ucnonb3oBaHueM 06opynoBaHusi «Touka poctay):
N3mepenue maccbl Tella € UCIHOJb30BAHUEM BEKTOPHOIO PAa3JIOKEHUS CHUJIBL.
N3ydenne KuHEMAaTHMKU W JUHAMUKHA PABHOYCKOPEHHOTO JBWXKEHUS (HA TpUMEpe
MaiuHbl ATByna). Y 3yueHne TpeHus CKOJIbKEHUS.
IIpumepnvle membl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:
Hcropuueckass pekoHCTpyKuus onbIToB KyinoHa W AMOHTOHAa MO ONPEAEIICHUIO
BEJIMYMHBI CUJIbI TPEHUS CKOJIbXKEHUs. [lepBble HCKYCCTBEHHBIE CITYyTHUKH 3E€MJIN.
Kak ornnuaroTcss MexaHWYeCcKHe MpPOUECcChl Ha 3eMJle OT MEXaHUYECKUX IPOLECCOB B
kocMoce? Tena ConmHeuHol cucteMbl. OTKPBITHS Ha KOHUUKE Tepa.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTeHHEe U OOCYXKIEHUE TeKCTa
cTaTell WHTEPHET-CAalWTOB, OOCYXJCHHE JOKJIAJOB W TPE3EHTAllMH, COCTABICHHE H
penieHue 3aaa4, 0ocyxaenne crnocooos pemieHus (moaroroska k OI'D o gusuke).
NMmnyabce. 3aK0oH cOXpaHEeHUs] UMITYJIbCA
Nmnynec. H3MeHeHue wummynbca MaTepHalbHOM Touku. Cucrema Ten. 3akoH
COXpaHEHHs UMITYJIbCa.
IIpumepnvle membl NPOEKMHBIX U UCCIEO0BAMENCKUX PAOOM.:
PeaxktnBHOe nBmkeHue B mpupoae. PaccienmoBanme [ITII ¢ nomomnipro 3akoHa
COXpaHEHHs UMITyJIbCa.
Xapaxmepucmuka OCHOBHBIX 6U008 OesmelbHOCMU: YTCHHE U OOCYKIEHHE TEeKCTa
CTaTel WHTEPHET-CAMTOB, OOCYXJIEHWE JOKIAJ0B W TMPE3CHTALUH, COCTaBICHUE W
penieHue 3a1a4, 00Ccy aeHne crnocoboB pemienus (moaroroska k OI'D o gusuke).
Cratuka
PaBHoBecue Tema. MoOMEHT cuibl. YCIOBHS paBHOBecUs TBepaoro Ttena. IIpocteie
MEXaHU3MBI.
JlabopamopHule pabomvi(c ucnoab3oBaHueM o6opynoBanus «Touka poctay):
OrnpeneneHue HEHTPOB MACC Pa3IMUHbBIX TeJ (TpHU Crocoda).
IIpumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PADOM:
[IpuMeHeHne MpOCThIX MEXAHU3MOB B CTPOMTENIBCTBE: OT 3€MJIIHKM 10 HeOockpeoda.
NccenenoBanne KOHCTPYKLMHN BEJIOCHIIENA.



Xapaxmepucmuka OCHOBHBIX 8U008 OesimelbHOCmU: YTEHHE U OOCYKJEHUE TEeKCTa
CTaTel MHTEPHET-CAMTOB, OOCYKIEHUE [OKIAJOB W IMPE3CHTALUi, COCTaBIECHUE MU
penieHue 3aaa4, 00cyxaeHue cnocooos pemenus (moaroroBka k OI'D o gusuke).
Mexann4yeckue K0JeOaAHUS M BOJIHbI
Mexanundeckue konebanus. [IpeoOpazoBaHue 3HEPrUM NMPU MEXAaHUUYECKUX KOJICOAHUSX.
MaremaTtuyeckuii M OpYXKUHHBIA ~ MasTHUKA. CBOOOJHBIE, 3aTyXalllue U
BBIHYKJICHHBIE KoJsieOaHusi. Pezonanc. Mexanuueckue BOJHBI. J[muHA M CKOpPOCTH
BOJIHBI. 3BYK.

Jlabopamophule pabomoi(c ucnonb3oBaHueM 06opynoBaHusi «Touka pocTay):
N3yuenne xonebaHnii HUTSHOTO MasiTHUKA.
IIpumepnvle membl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM.:
CtpyHHBIE MYy3bIKaJIbHBIE HMHCTPYMEHTHL. KosebaTenbHbIE CHUCTEMBI B TPHUPOJE U
TEXHHUKE.
Xapakmepucmuka OCHOBHBIX U008 OesiMmelbHOCMU: YTeHHEe U OOCYXKIEHUE TeKCTa
CTaTel WHTEPHET-CAMTOB, OOCYXIEHHE JIOKJIAJ0B MW IMPE3CHTALUi, COCTABICHHUE U
pelieHue 3aaa4, 0ocyxaeHne cnocooos pemenus (moaroroska k OI'D o gusuke).
JJIeKTPOMATHUTHBIE KOJIe0AHUS U BOJHBI
[lepemennsiii anexktpuueckuit Tok. KomnebartenbHblii KOHTYp. BBIHYXIeHHBIE U
cB00OOIHBIE DM Kos1e0auug. DM BOJIHBI U X CBOICTBA.
IIpumepnvle membl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:
[IpuHIUIIBL paguOCBSI3UM U TeneBUAcHUS. Bausaaue OM u3IydyeHUN Ha KUBbIC
opraHu3Mbl. MI3roToBieHne yCTaHOBKH AJIsSl IEMOHCTPALIMH ONBITOB 110 OMU.
OnektpoMaruutHoe u3nydeHne CBY-neun. Hcropuueckas peKOHCTPYKLHUS OIBITOB
Awmnepa.
Xapakxmepucmuka OCHOBHBIX 8U008 OesimelbHOCMU: YTeHHEe U OO0CYXKIEHUE TeKCTa
CTaTel WHTEPHET-CAMTOB, OOCYXIEHHE JOKIAJ0B W TMPE3CHTAlUi, COCTaBIEHUE W
pernieHue 3aaa4, 0ocyxaenne cnocobos pemieHus (moaroroska k OI'D o gusuke).
Onruka
Uctounnku cBeta. JlelcTBUS cBeTa. 3aKOH MPSIMOJIMHEMHOTO paclupoCTpaHEHUs CBETA.
3akoH oTpakeHus cBeta. [locTpoenne n3o0paxeHuil B INIOCKOM 3epKaJie.
3aKOH MPEeOMJIEHUS CBETA HA IJIOCKOW T'PAaHMIIE IBYX OJHOPOJHBIX IPO3PAYHBIX CPE.
[Ipenomnenune cBera B mpusme. Jlucnepcus cpera. SBiI€HHE MOJIHOTO BHYTPEHHETO
orpaxkeHusi. Jlunzpl. Tonkme nuH3BL [locTpoeHrne W300paKEeHUM, CO3/1aBAEMBIX
TOHKUMU JuH3aMu. ['11a3 u 3penune. OnTudeckue mpudopsI.

Jlabopamopnule pabomvi(c HCTOJB30BaHUEM 000pyaoBaHus «Touka pocTay):
DKCrepuMeHTAalIbHas TPOBEPKA 3aKOHA OTPAXKEHUS CBETA.
N3Mmepenue nmokasarens nperoMIICHUS! BOJIBI.
N3mepenne HoKyCcHOT0 pacCTOSIHUS COOMpPArOIIEl JTMH3HI.
IIpumepnvle membl NPOEKMHBIX U UCCAEO08AMENLCKUX PADOM.:
Hcrtopus uccienoBanus CBETOBBIX SIBJICHUM.
Hctopuueckas pekoHCTpyKIus Teneckona [ anumnes.
N3roroBneHne KanenaocKona.
Xapaxmepucmuka OCHOBHBIX BU008 OeamenbHOCmU: YTEHUE U OOCYKJEHUE TEKCTa
cTaTe MHTEPHET-CANTOB, OOCYXJICHHE JOKJIAJ0B W TPE3CHTAlMH, COCTaBJICHHE U
peuieHue 3aaa4, o0cyxJieHne crnoco0oB pemrenus (moaroroska k OI'D o dpusuke).
du3uKa aToMa ¥ aTOMHOI0 si/ipa



Crpoenue aroma. Ilornomenue nu ucnyckanue cBeta aroMaMu. ONTHYECKHUE CIIEKTPBI.
Oneitel  Pesepdpopna. IlnanerapHas wmogens aroma. CTpoeHHME aTOMHOIO —fjpa.
3apsiI0BOE€ M MACCOBOE YMCIHA. SIIepHBIE CUIIBL. DHEPrus CBSA3M ATOMHBIX SAEp. 3aKOH
paanoaKkTUBHOrO pacnajga. Anbda- u Oera-pacmanbel. [IpaBuna cmemienus. SnepHbie
peakiuu. Jlenenue u cunres saep. Snepnas snepreruka. Mcrounuku sHeprum ColHIa
U 3Be3la. Perucrpauus saacpHbIX U3IydyeHUH. BiusHue paguoakTUBHBIX U3JIyYEHUH Ha
KUBbIE OpraHu3Mbl. [{o3umMerpusi. Dkojgoruyeckue npoOaeMbl sIIEPHOIN SHEPTETUKHU.
IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM:

Hcropus nzydenus aroma.

N3mepenue KIIJI conneunoit 6artapen.

HeBuaumele n3ny4eHus B CIEKTPE HArPETHIX TEN.

Xapakmepucmuka OCHOBHbIX U008 OesAMeNbHOCMU: YTEHUE U OOCYXKJEHHE TEKCTa
CTaTel MHTEPHET-CAMTOB, OOCYXIEHHE JIOKJIAJ0B UM IMPE3CHTALUi, COCTABICHHUE U
pelieHue 3aaa4, 00cyxaeHue cnocooos pemenus (moaroroska k OI'D o gusuke).
®opMbl OpraHu3anuu 00pa3oBaTeJIbHOI0 Npouecca:

- TpYIIOBasi;

- UHIMBUyaJIbHAs;

- (pponTaNIBHAS.

Beaymme TexHos1oruu:

Hcnonb3yroTcsi 3J€MEHThl  CIEAYIOMIMX TEXHOJOTWM: NpPOeKTHas, MpoOJIEeMHOTO
oOydeHusi,  UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHAS,  KPUTHUYECKOTO0  MBIIUICHHUS,
IpoOJIEMHOTr0 TUanora, urpoBasi.

OcHoBHBIE MeTObI Pa00OTHI HA YPOKE:

Benymumu  MeronamMum  00y4yeHHs  ABISAIOTCA:  YaCTUYHO-IIOMCKOBOM,  METOA
MaTE€MaTUYECKOTO MOJEIUPOBAHNUS, AKCHOMAaTUUECKUN METO/I.

DopMBbI KOHTPOJIS:

Tak xak 3TOT Kypc sBISETCS NONOIHUTEIbHBIM, TO OTMETKA B 0ajjlaX HE CTaBUTCSL.
VYyamuiicss yuuTcsl OLIeHHBaTh ce€0sl U IPYrMX caM, 4TO MO3BOJIET pa3BUBAaTh YMEHUS
camMOaHajiu3a U CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEILHOCTH, KaK CBOMCTBY JINYHOCTHU
ydaimerocsi. BbIABI€HHE IIPOMEXKYTOYHBIX M KOHEUHBIX pE3yJIbTATOB YYalllUXCs
IPOUCXOIUT Yepe3 MPAKTUUECKYIO JEATEIIbHOCTD; 3a4€THBIE PabOThI:

* TeMaTHuyecKas MoaA0OpKa 3a/ad pa3IMdyHOIO YPOBHS CJOXHOCTU C INPEACTAaBICHUEM
pa3HBIX METOAOB PELICHHS B BUIEC TEKCTOBOIO0 AOKYMEHTA, Ipe3eHTauuu, ¢uou-
aHMMALUH, BUAEOPOTHKA WU WeD - crpanuubl (caiita)

* BBICTABKA IIPOEKTOB, IIPE3CHTALINM;

* JIEMOHCTpPALMSI 3KCIIEPUMEHTA, KAYECTBEHHOM 3a7ja4l ¢ KAY€CTBEHHBIM (YCTHBIM WU B
BUJIE NPWIOXKEHUS, B TOM YHCIE, NMPE3EHTALNEN) OMUCAHUEM IIpoliecca Ha 3aHITHH,
(ecTuBane IKCIEPUMEHTOB; PUINUECKUE OTUMITHAIBI.



KaHeHHapHO-TeMaTI/I‘IeCKOE IJIAHUPOBAHHUE 8 kiacce

Ne Hara Tema ypoxka Hcnouab3oBanue puMe
/T | TPOBEJICHUS 00opyI0BaHMS LEHTPA | YaHHe
Ilnan | Pakr €CTeCTBEHHOHAYYHOI
U TEXHOJIOTHYeCKOM
HanpaBJIeHHOCTeH
«Touka pocra»
1. Beenenue (14)
BBonnoe 3anstue. llenu u 3amaum | Kommnbroreproe
1 Kypca. Texnuka 6€30MacHOCTH. 00opynoBaHue
2. TensioBble siBjeHust (12 4)
Pa3nooOpasue TemnoBbix sBieHHH. | KommbroTepHoe
2 TemoBoe pacmupeHue Tes. 000pyoBaHue
JlaGopaTtopnas pabota OOGopynoBaHue s
«I3MeHeHus IIMHBI Tela U 71ab0paToOpHBIX paboT U
3 HArpeBaHUU M OXJIKJICHUI. YUEHUYECKUX OTIBITOB
Temnonepenaua Habmonenue O6opynoBanue ams
TEIUIONPOBOJHOCTH BOJIBI U JEMOHCTpAIHi
4 BO3/IyXa.
JlaboparopHas paboTa O6opynoBanue st
«3mepenue ynenbHOU 71ab0paTOpHBIX paboT U
TEIIOEMKOCTH Pa3TUYHBIX YUEHUYECKUX  OIBITOB
S BEILIECTBY. (Ha 0a3ze KOMILIEKTOB
[LInaBnenue u oTBEpIEBAHUE. mst OI'D
JlaGopatopHas pabota «OTIMBKa
6 napauHOBOTO CONMIATUKA»
JlaGopatopHas paboTa Ob6opynoBanue s
«HaOnronenue 3a niaBieHUEM 71ab0paTOpHBIX paboT H
7 JBIa» YUEHUYECKUX OTIBITOB
Pemenune onuMmnuaHeIx 3a1a4 O6opynoBanue s
8 Ha ypaBHEHHE TEIJIOBOTO OaslaHca JEMOHCTpPAITHiA
9 Pemenune onuMmnuaHeIx 3a1a4 O6opynoBanue s
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Ha pacqéT TCIUIOBBIX MPOLCCCOB

JIEMOHCTpaLuil

10 Jlaboparopus kpuctamiorpadum.
Ucnapenue u KoHIeHCAIUA. O6opynoBanue aJis

11 JEMOHCTpalun
CocraB atmMocdepsl, O6opynoBanue 11
HaOII0/ICHUE TTepexoa JIEMOHCTpAIIHiA
HEHACHIIIICHHBIX MTaPOB B

12 HACBIIIICHHBIE.
Brnaxnocte Bo3ayxa Ha pasHbix | O6opynoBanue ajs

13 KOHTUHEHTAaX JIEMOHCTpalun

3. Dunexkrpuyeckue siBjaeHus (84)

Mukpomup. Monenu atoma, OGopynoBanue ist

14 cyliecTBoBaBIIHe 0 Hadana XIX JIEMOHCTpAIIHIA
Hcropus OTKpeITHA U AEUCTBUSA KommnsrorepHoe

15 raJIbBaHNUECKOTO 3IEeMEHTa 06opyI0BaHHe
Ucropus cozganus anekTpodopHoit

16 MaITUHBI
OneiThl BosibTa. Dnexkrpudeckuil KommnsrorepHoe

17 TOK B DJIEKTPOJIUTAX. 060pyI0BaHKE
Pemenue onvMmua HbIxX 3a71a4d Ha O6opynoBaHue JiIs

18 3aKOHBI TIOCTOSTHHOTO TOKa JICMOHCTPAITHA
Habmonenue 3aBucuMocTu O6opynoBanue 1i1st
COTIPOTHBIICHUS TIPOBOJIHUKA OT JIEMOHCTpALIHIA

19 TEeMIEpaTypBhL.
JlaGopaTtopnas pabota OGopynoBaHue s
«OmnpeneneHue CTOMMOCTH 1a00paTOPHBIX PadboOT U
M3pPAcXOJOBAHHOM 2JIEKTPOIHEPIrUU | YUEHHYECKUX  OIBITOB
10 MOIIIHOCTH TTOTPEOUTENS U TIO (Ha 0a3e KOMIIJIEKTOB

20 CUETUUKY» mia OI'D
Pemrenue onuMmnnaageIxX 3aga4 OGopynoBanue It

21 Ha TEIJIOBOE JACWCTBHUE TOKA JIEMOHCTpAIHi

4. JjaekTpoMarHuTHbIe siBJeHus (34)
DNEeKTPOMAarHUTHbIE SIBJICHHUS. O6opynoBanue st

22 DNIEKTPOU3MEPUTENbHBIE MPUOOPBL. | TEMOHCTpAIHiA
MarnutHas anoMmanusg. MarautHble OOGopynoBaHue s

23 Oypu JIEMOHCTpaui
PaznoBugnoctu

24 AJIEKTPOABUTATENCH.

5. Ontnueckue sisjaenus (74)

HcTounuku cBera: TCILIOBBIC,

O6opynoBanue ams

25 JIFOMHHECIIEHTHEIE JIEMOHCTpAaIUit
DKCIEPUMEHT HAOJIIOICHHE.
MHuorokpatHoe n3o0pakeHue
npeaMeTa B HECKOJIBKUX TIOCKUX
26 3epKajax.
N3roToBUTH NEPUCKOII U C €T0 O6opynoBanue st
27 MOMOIIIHIO TPOBECTH HAOTIOACHUS JIEMOHCTpAIHA
[IpakTHdeckoe UCMoNb30BaHNE O6opynoBanue st
28 BOTHYTBIX 3€pKall JIEMOHCTpPAITHA
3puUTeNbHbIE UILTIO3HUH, O6GopynoBanue ams
MOPOKIaeMbIe PEIOMICHUEM JEMOHCTpAITHiA
29 ceera. Mupaxu.
30 Pa3BuTHE BOJTOKOHHOM ONTHKH
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Hcnonp3oBanue 3akOHOB CBETA B
31 TEXHUKE
6. UeroBek u mpupoaa (44)
32 ABTOMAaTHKA B HaIlICH KU3HU . Komneroteproe
33 Pammo u reneBunenue o0opyioBaHue
AJbTEepHATUBHbBIE UCTOYHUKHU
34 SHepruu. Buapl 21eKTpOCTaHINM
Hayxka cerogus. Hayka u
35 0€301aCHOCTb JIIOJICH.
KaHeH)IapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHHUE 9 kiaacc
Hara Tema ypoka Hcnosab3oBanue puMe
No TIPOBEIACHUS 00opy/oBaHMsI LIEHTPA | YaHUE
n/n | Tlnan | ®@akr €CTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HAINIPABJIEHHOCTEH
«Touka pocra»
1. BBenenue (14)
BBonnoe 3anstue. Llenu m 3amaum | Kommnbroreproe
1 Kypca. TexHuka 6€301acCHOCTH. 000pyTI0BaHNE
2. Kunemartuka (7 4)
CriocoOsnI onmmcanus OGopynoBaHue s
2 MEXaHUYECKOTO JIBHIKCHHUS JEMOHCTpanuil
[IpsimonuHeliHOe paBHOMEPHOE OGopynoBanue s
JBHDKEHUE 110 TI0cKocTU? CMOTpS JIEMOHCTpAIIHiA
3 U3 KaKo¥ TOYKH HaOJI01aTh
OTHOCUTENBHOCTD JIBH>KCHHUSI. O6opynoBanue st
4 CroXeHue IBUKECHU. JIEMOHCTpaIui
Jlabopamopmvie pabomul: OOGopynoBaHue s
«3yuyenue nBUKeHUsI CBOOOIHO 71ab0paTOpHBIX paboT U
najarouiero renay, «M3yuenue YYEHHUYECKHUX OIBITOB
S5 JIBUKECHHUS T€J1a IO OKPY>KHOCTH
Kak u kyna noserena BULIHeBast O6opynoBanue st
koctouka? Pacuer TPACKTOPUHU HeMOHCTpaHI/Iﬁ
JBUKEHHUS TEJl U IEPCOHAXKEN
6 paccka3oB P.Pacnin o Mronxaysene
Hcropuueckass peKOHCTPYKLIHS O6opynoBanue st
onbITOB [ anumnes no OMPCACIICHUIO I[CMOHCTpaI_II/Iﬁ
7 YCKOPEHHS g.
Omnpenenenne cKOpocTu Ob6opynoBanue s
PaBHOMEPHOI'O ABWKCHUS IIPU I[eMOHCTpaLII/II?'I
MCIIOJIb30BaHUHU TPEHAXepa
8 «OeroBast TOPOKKay.
3. lnnamuxa (84)
Cuna Bonu, cuiia YOeXKICHUS UITU O6opynoBanue ams
9 cuia - puszndeckas BelIuyuHa? JIEMOHCTpaIuit
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Jlabopamopnas paboma:

O6opynoBanue aJis

10 «M3mepeHne Macchl Tena» 1a0opaTOpHBIX paboT H
JIBuKeHue Tena noja AeicTBUEM YUEHUYECKUX OIBITOB
11 HECKOJIbKUX CHJI
JIBUKEHNE CUCTEMBI CBSA3aHHBIX O6opynoBanue A
12 Tell JIEMOHCTpalui
JlabopamopHule pabompi: | OOGOpyHOBaHUE JUIS
«M3yueHune TpeHUs CKOJIBKEHUSD) 1ab0paTOPHBIX paboT U
13 YYEHUYECKUX OIIBITOB
Junamuka paBHOMepHOTro aBIKeHus | O0opynoBanue ajs
14 110 OKPY’KHOCTHU JIEMOHCTpanui
Wcropus pa3zsutus npeacrasinenuit | OOopynoBaHue ais
15 0 Bcenennoil. ConHeuHasi cucreMa. | J€eMOHCTpaIuii
OTKpBITHS HAa KOHUUKE TIepa. O6opynoBanue ais
[IepBble NCKYCCTBEHHBIE CITYTHUKHU JIEMOHCTpanui
16 3emiu.
4. Umnyabc. 3aKoH coxpaHeHUs1 MMITYJibca (34)
17 Kak BbI IXTy Ha3oBeTe... Komneroreproe
18 PeakTuBHOE NBMKEHUE B IPUPOJIE. obopynoBanue
Paccnenoranue [TII ¢ moMopio Kommnbroreproe
19 3aKOHA COXpPaHEHMsI UMITYJIbCa 00opyioBaHue
5. Craruka (24)
Jlabopamopnas paboma: OGopynoBanue s
«OmnpeneneHue NEHTPOB Macc 71ab0paToOpHBIX padoT U
20 pa3IUYHBIX TeJ (TpU crioco0a)» YYCHHUYECKHUX OIBITOB
[Ipumenenne mpocThix MexaHu3MoB | KommbrorepHoe
B CTPOUTENIBCTBE: OT 3EMJISIHKH JI0 o0opyoBaHue
21 HeOoCcKkpeda
6. Mexannveckue Kojie0aHusi M1 BOJIHBI (34)
22 Buner MasTHUKOB M X KOJIeOaHUHI OGopynoBanue It
23 Yrto nepeHocut BoJiHA? ACMOHCTpALUi
KonebarenbHble CUCTEMBI B IPUPOJIE
24 U TEXHUKE
7. DJIeKTPOMATHUTHBIE KOJIe0AHUS U BOJIHBI (24)
DKcrepuMeHTallbHas MPOBEpKa KommbrorepHoe
25 cBOMCTB OM BOJIH. 000pyTI0BaHKE
UccnenoBanue snexkrpomarautoro | KommbrotepHoe
26 nznydyenus CBU-neun o0opyoBaHue
8. Onruka (44)
. UsrotoBnenue moaenu KommbrotepHoe
27 Kajei1ockomna. 00opyoBaHue
DKcnepuMeHTalbHas MPOBEPKa O6opynoBanue ams
28 3aKOHA OTPAKECHMSI CBETA. JEMOHCTpaIUi
Jlabopamopnas paboma: Ob6opynoBanue s
«M3mepeHne nokasarens 71a0opaTOpHbIX padoT U
29 IIPEJOMIICHUS BOJIBI» YYEHUYECKHUX OTBITOB
Kak otnuuarorces nokasarenu Ob6opynoBanue s
30 IPEJOMIICHUS IIBETHOTO CTEKJIa JEMOHCTpaIUi
9. ®u3uKa aToMa U ATOMHOI0 sAapa (44)
[lornouienue u ncIyckaHue cBera KomnbrotepHoe
31 aroMamu. ONITHYECKHE CIICKTPBHI. 060pyﬂ0BaHHe
32 N3mepenue KILJ COJIHEYHOH
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Oarapen

Bmusane pPaaOaKTUBHBIX

33 I/ISHy‘-ICHI/Iﬁ Ha JKXUBBIC OpFaHI/I3MbI
CnocoObl 3alIUThl OT
34 paﬂI/IoaKTI/IBHBIX H3Hy‘leHPII>i

Kommbroreproe
000opyI0BaHNE
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