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MosicHUTeNbHas 3anucka

Pabouasi nporpamma BHEYPOUHOIN AeATeNbHOCTU NO (m3nKe ans 7 - 9 KNaccoB cOCTaBNeHa
Ha OCHOBe MpPMMePHOI NporpaMMbl No Gu3nke ana 7 - 9 Knaccos (Mog pefakumen KysHelosa
A.A), M.: «IMpocselleHne», 2017 1 COOTBETCTBYET
- PefiepanibHOMY 3akoHy «O6 o6pasoBaHMK B Poccuiickoin Pefepaumm» Ne273-P3 o1 29.12.2012
roga;

-®efepasbHOMY — 06pa3oBaTefibHOMY — CTaHZapTy  OCHOBHOro  obwero  06pa3oBaHus,
YTBEPXAEHHOMY NprKa3om MuHucTepcTBa 06pasoBaHns 1 Haykn P® .Nel897 ot 17.12.2010 rogg;
-Mprkasy MwuHucTepcTBa 06pa3oBaHna M Hayku PP Nel577 ot 31.12.2015 r» O BHeceHuwu
N3MEHEHWA B (hefepanbHblii 06pa3oBaTeNbHbIA CTaHAAPT OCHOBHOMO 0O6LLEro ob6pa3oBaHus,
YTBEPXKAEHHBIN NpuKazom MuHMUCTepcTBa 00pa3oBaHUA M Haykum Pd» Nel897 ot 17.12.2010
roga»

-ObpasoBaTenibHON NporpaMmme OCHOBHOIO 06LLEr0 06pa30BaHS;

-YuebHoMy nnaHy OY;

- MpumMepHoin NporpamMmmMe 0CHOBHOMO 06LLero 06pa3oBaHus No u3snke (6a30BbIi YPOBEHD).

Mporpamma paccumtaHa Ha 35 4acoB - 1 4ac B Hefento B 7 knacce, 35 yacoB - 1y4ac B
Hefento B 8 Knacce, 34 yaca - 14ac B Hefiento B 9 Knacce.

[aHHas paboyas nporpaMMa BHEYPOUHOWN [esATeNIbHOCTU Mo (hM3nKe ons 7 - 9 K/IaccoB
cocTaBneHa Ha ocHoee OOl OO0 MBOY OCOLU Ne6 mm. B.A. CyneBa U C Y4YETOM
METOAMYECKMX PEeKOMEeHAUMI MO CO34aHMI0 1 (PYHKLMOHUPOBaHMIO B 00LLLe06pa3oBaTe/ibHbIX
opraHu3ayusx, pacnonoXXeHHbIX B Ce/IbCKO MECTHOCTU M MasbIX FOpojax, LLeHTpoB 06pa3oBaHus
€CTECTBEHHO-HAY4YHOW W TEXHOMOMMYHOW HarnpaBieHHOCTeN («Toyka pocTa») (YTBepXAeHbI
pacnopsixeHnem MuH1cTepcTBa NpocseLleHns Poccuinickon depepaumm ot 12.01.2021 r. Ne P-6)
N npegycmaTpuBaeT NPOBeAeHMe 3aHATUIA C MCMO/Mb30BaHMEM 000pYAOBaHMS LeHTpa «Touvka
pocTa»

MnaHvpyemble  pe3ynbTaTbl  OCBOEHWS  MpPOrpamMMbl  BHEYPOYHOW  [eATeIbHOCTU
«3aHnmaresibHas (m3nkKa» (C MCnosib3oBaHWeM 060pyfoBaHUS «TovKa pocta») B 7-9
Knaccax.

Peanusayms nporpaMMbl CNOCOGCTBYET AOCTUMXKEHUIO CNeAYHOLMX Pe3y/IbTaToB:

JINYHOCTHBIE:

B cthepe IMYHOCTHBIX YHUBEPCA/IbHBIX YHEOHbIX AEACTBUN YUaLLMXCS:

* y4eBHO-MO3HaBaTe/bHbIN MHTEPEC K HOBOMY YYeOHOMY MaTepuany 1 cnocobam peLLeHnst HOBOM
3afauu;

* OpMeHTauus Ha NMOHMMaHWe MPUYMH ycrexa BO BHey4ebHOW AeATenbHOCTW, B TOM Yucie Ha
camoaHann3 1 CaMOKOHTPO/b pe3y/bTata, Ha aHain3 COOTBETCTBUSA Pe3y/bTaToB TPebOoBaHMAM
KOHKPETHOA 3agauu;

* CNOCOBHOCTb K CAMOOLIEHKE Ha OCHOBE KPUTEPUEB YCMELLHOCTW BHEYHYeOHOM AeATeNbHOCTY;
Obyyatouuitca nonyynT BO3MOXKHOCTb A5 POPMUPOBaHNA:

e BHYTPEHHEN MO3NLMN LUKO/IbHUKA HA YPOBHE MONOXMWTENbHOr0 OTHOLUEHMS K LUKOE,
MOHUMaHNA HeOBXOAMMOCTMN YUEHMS, BbIPaKEHHOr0 B NpeobnagaHnm y4ebHo-Mo3HaBaTeNbHbIX
MOTWBOB;

* BbIpaXXEHHOW YCTOMYMBOI YyUeOHO-N03HABATE/TbHOW MOTMBALMN YUEHNS;

* YCTONYMBOI0 Y4e6HO-M03HaBaTeNIbHOI0 MHTepeca K HOBbIM 06LLMM Crocobam peLleHuns 3a4ay.

MeTanpeameTHbIe:

B cthepe perynsTMBHbIX YHUBEPCA/IbHBIX YYeOHbIX AeCTBUIA YUaLLMXCS:



* IJIJAHUPOBATh CBOM JAEHCTBUS B COOTBETCTBUM C IOCTABJIEHHOW 3aa4eil M YCJIOBHUSIMH €€
peanu3alud, B TOM YHCJIC€ BO BHYTPEHHEM IUJIAHE,yUYUTHIBATH YCTAHOBJICHHBIC TpaBUJa B
TJIAHUPOBAHUH U KOHTPOJIE CITOCO0a PEIIeHUS,

* OCYUIECTBJISITh UTOTOBBIH U MOILIATOBBIA KOHTPOJIb IO PE3YJIbTATY;

* OLICHUBATh MPABWIBHOCTb BBIMOJHEHUS NEHWCTBUS HA YPOBHE aJCKBATHOW PETPOCIIEKTUBHOM

OLIEHKH COOTBETCTBHUSI PE3yJIbTATOB TPeOOBAHUSIM JAHHOH 3a7aud U 3a1a4HON 00JIacTH,

* aJICKBATHO BOCIIPUHUMATD MIPEIJIOKEHUS U OLICHKY YUUTENEH, TOBAPUILEH, POAUTENCH U IPYTUX

JIIOIeit;

* pa3IM4aTh COCO0 U Pe3yJbTaT NEeHCTBUS.

Ooyuarowuiicst ROIYYUM GO3MONCHOCHIL HAYYUMCSL

* B COTPYAHHYECTBE C YUUTEJIEM CTABUTh HOBBIC YUeOHbBIC 3a/1a4H;

* TIPOSIBJISITH MO3HABATEIHHYIO HHUIIUATUBY B Y4eOHOM COTPYTHUYECTBE,

* CaMOCTOSITEIbHO aJI€KBAaTHO OLICHUBATh MPABUIBHOCTD BBITIOJIHEHUS AEHCTBUS U BHOCUTD

HEOOXOAMMbIE KOPPEKTUBBI B HCIIOTHEHHE KaK 10 X0y €0 PeaIn3aliy, TaK U B KOHIIE TSHCTBHSI.

B cdepe nmo3HaBaTeIbHBIX YHUBEPCATIBHBIX YIEOHBIX NEHCTBHNA YHALTUXCS:

* OCYIIECTBJISATH MOMCK HEOOXOMUMOW MH(OPMALMH JJIsl BBIMOJHEHUS] BHEYYEOHBIX 3aJaHHN C
UCTIONB30BaHUEM Yy4eOHOH JUTepaTypel W B OTKPHITOM HH(OPMALIMOHHOM IPOCTPAHCTBE,
SHIUMKJIONEIUH, CIPaBOYHUKOB (BKJIIOYAS SJEKTPOHHBIE, LU(PPOBbIE), KOHTPOIUPYEMOM
NPOCTPAHCTBE

Hnrepnera;

* OCYLIECTBJISITH 3aMUCh ((PUKCAIINIO) BBIOOPOUHOM HH(pOpMALIUK 00 OKPyKAIOIIEM MUpPE U O cede
CcaMOM, B TOM 4Hucje ¢ moMoupto nHCTpyMeHTos UKT;

* CTPOUTH COOOINEHMs, MPOEKTHI B YCTHOM M MUCbMEHHOH (popme;

* MPOBOANTH CPABHEHHE M KJIACCU(IUKALIMIO IO 331aHHBIM KPUTEPHSIM,;

* YCTaHABIMBATH MPUYHHHO-CJIECTBEHHBIE CBSI3U B U3y4ae€MOM KPYT€ SIBJICHUH,

* CTPOUTH pacCykIeHusi B (hOpMe CBS3U MPOCTHIX CYKIECHUN 00 00BEKTE, ero CTPOSHUH,
CBOHNCTBAaxX U CBA3AX;

Ooyuarowuiicst NOIYYUM BO3MOICHOCHIb HAYYUMBCA:

* OCYILECTBJIATh PACIIMPEHHBIH MOUCK HHYOPMAIIUH C UCTIONBb30BAHUEM PECYPCOB OMOINOTEK U
cetu MHTepHer;

* 3anMchiBaTh, (UKCUPOBaTh HHAOPMALMIO OO0 OKPYXKAOIUX SIBJIEHUSX C IOMOLIBIO
unctpymenros UKT;

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIIEHHS B YCTHOH U MUCbMEHHON (popme;

* OCyLIECTBJISATh BBIOOP HambOosee 3¢pPEeKTUBHBIX CIIOCOOOB PELIeHUs 3a7a4 B 3aBUCUMOCTU OT
KOHKPETHBIX YCJIOBUH;

* CTPOHTH JIOTHUECKOE PACCYXKIEHUE, BKIIIOYAIOIIEE YCTAHOBJICHUE MPUUNHHO-CIIEICTBEHHBIX
CBSI3EH,

* MOTYT BBIMTH Ha TEOPETHUYECKHUI YPOBEHD PEIIECHUS 33]1a4: PEIICHUE MO ONPENeIEHHOMY TUIaHY,
BJIAJICHIE OCHOBHBIMH ITPUEMaMH PEIIEHHsI, OCO3HAHMSA ACSITEIBHOCTH IO PEIICHUIO 3a1a4H.

B chepe KOMMYHHKATHBHBIX YHUBEPCAIBHBIX YI€OHBIX NEHCTBUN yUaLTUXCS:

* aJIeKBaTHO UCIOJIb30BaThb KOMMYHUKATHUBHbBIE, IIPEXK/IE BCETO - PEUEBbIE, CPENICTBA IS PELISHMUS
Pa3NUYHBIX KOMMYHHUKATHUBHBIX 3a1a4, CTPOUTb MOHOJIOTHYECKOE COOOINEHHe, BIIAETh
IUAJIOTHYECKOH (POpMON KOMMYHHKALIMU, UCIIONB3Ys, B TOM YHCIE CPEACTBA U WHCTPYMEHTBI
HUKT u 1McTaHIIMOHHOTO OOIIEeHHST,

* JOMYCKaTb BO3MOXHOCTb CYII€CTBOBAHUSA Y JIIOAE€H Pa3IMYHBIX TOUEK 3PEHMs], B TOM YHCIIE HE
COBIMAANOIINX C €ro COOCTBEHHOH, U OPUEHTHPOBATHCS HA MO3ULHIO MapTHEpa B OOLIEHUH U
B3aMMO/ICUCTBUH,

* YYUTBIBaTh pa3Hble MHEHUs U CTPEMUTbCA K KOOPAMHALMHU Ppa3JIUYHBIX [O3ULMUHA B
COTPYAHHUYECTBE,

* popmynupoBaTh COOCTBEHHOE MHEHHUE U TTO3ULHIO,

* JIOrOBapUBATHCS M MPUXOIUTH K OOIIEMY PEIIeHHI0 B COBMECTHON NESITEIbHOCTH, B TOM YHUCIIE
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B CUTyallUH CTOJIKHOBCHUSA UHTCPECOB,

Ooyuarowuiicst OIYYUM 603MONCHOCHIb HAYYUMBCA:

® YUUThIBAThb U KOOPAUHUPOBATE B COTPYAHUYUCCTBEC OTJIIMYHBIC OT CO6CTB6HHOI>'I NMO3UIUHU APYTrux
JIIOIeit;

®* YUUTBIBATH PA3HBIC MHCHUA U UHTCPECHI U O6OCHOBbIBaTb CO6CTBeHHYIO IMO3HLIUIO,

* IOHUMATb OTHOCUTEJIBLHOCTh MHEHUHN U noAXOA0B K PEHICHUTIO HpO6J’IeMbI;

¢ APryMmMeHTHUPOBATH CBOKO MO3ZULUIO U KOOPAWHUPOBATH €€ C MO3ULUAMU NAPTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIEro PEIieHrs B COBMECTHOMN eI TeIbHOCTH,

¢ 3aJaBaTb BOIPOCHI, HGO6XOI[I/IMbIe AJist OpraHusalnvuun CO6CTB6HHOI>'I ACATCIIBHOCTU H
COTPYAHUYECTBA C MTAPTHEPOM;

* OCYWECTBJIATDH B3aUMHbBIN KOHTPOJIb W OKa3bIBaTb B COTPYAHUUCCTBEC HGO6XOI[I/IMYIO
B3aMMOITOMOIIIb.

IIpeameTHbIE:

- OPHEHTHPOBATHCSA B SIBJICHUSAX M OOBEKTAX OKPYIKAIOIIErO0 MHpPA, 3HATh TPAHULIBI MX
MIPUMEHUMOCTH,

- IOHMMATh ONpeAeaeHNst PU3NIECKUX BEITMUNH U IOMHHTD OMPENestore GopMyIIbl,

- IOHUMATh KaKUM (PU3NYECKHM MPUHIMIIAM U 3aKOHAM MOAYUHSIOTCS T€ WIH HHbIE OOBEKThI U
SIBJICHUS] TPUPOADL,

- 3HAHUE MOJIEJIH TTOUCKA PELICHUH s 3a1a4 10 (PU3UKE;

- 3HaTb TEOPETUYECKHE OCHOBBI MATEMATHUKU.

- IPUMEYATh MOJEIH SBJIEHUI U 0OBbEKTOB OKPYIKAIOIIET0 MUPA,

- AaHAJIM3UPOBATH YCIOBUE 3a4a4H,

- nepeOpMyITMPOBATH U MOAETHPOBATh, 3AMEHATH HCXOIHYIO 3a/1a4y IPYTrOH;

- COCTABJISATH IJIAaH PELUCHHS],

- BBIIBUTaTh U IPOBEPATH NPEJIaraeMble IJIsl PeLICHUs THIIOTE3bl,

- BJIaJI€Th OCHOBHBIMH YMCTBEHHBIMH ONEPALUsIMH, COCTABJISIFOLIUMU TOUCK PELIECHUs 3a1a4U.

Coaep:kaHue NporpaMMbl BHEYPOUYHOMH 1eSITEJIbHOCTH
7 KJ1ace

BBenenne. Bronnoe 3anstue. Llenu u 3anauun kypca. TexHuka 6€30MacHOCTH.

Pousib 3xcniepuMeHTA B )KM3HH YeJI0OBeKA.

Teopua: W3yuntb OCHOBBI Te€OpUM HOrpelmHocTeil. IlorpemHoCTH MpPSIMBIX M KOCBEHHBIX
W3MEPEHUM, MaKCUMaJIbHasl TMOTPELIHOCTh KOCBEHHBIX MW3MEPEHUMN, YYE€T MOrpelIHOCTEN
u3MepeHuil npu noctpoernu rpadukos. [IpencraBneHue pe3ynbTaToB HM3MEpeHUH B (opme
Tabnun U rpaduKoB.

Ipaxmuxa: OCHOBBI TEOPUM NOTPELIHOCTEN MPUMEHATD P BBIITOJHEHUH 3KCIIEPUMEHTAIbHbBIX
3a1a4, NpakTHIeckux padoT. (¢ ucnoab3oBanuem o6opyaoBanust «Touka pocra»)
Xapaxkmepucmura 0CHOBHbIX 81008 OesSMeIbHOCHIL:

IIpuBoauTh mpuMepsl OOBEKTOB M3ydeHHs (PU3MKHU ((PU3NUecKue sBICHUS, (PU3NIECKOE TEJO,
BEIECTBO, (pusnueckoe noje). Habmronate n ananu3nposats pusnueckue siBiaeHus (PUKCHPOBATh
U3MEHEHHUs1 CBOWCTB OOBEKTOB, CpaBHMBAaTb HMX U 0000mare). Ilo3HaKOMHUTBCS €
SKCIIEPUMEHTAIIbHBIM METOAOM HCcienoBaHusi npuponsl. COopka mpuOOpPOB M KOHCTPYKLIUH.
Hcnonp3oBanne H3MEPHUTENIBHBIX MPHOOPOB. BrImonHeHne naboOpaTOPHBIX M MPAKTHUYECKUX
pabor. JlmarHoctuka M yCTpaHEHHE HEHCIPaBHOCTEH mpuOopoB. BricTpanBaHue rumore3 Ha
OCHOBaHUHU UMEIOIIUXCS TaHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE M HEpaBHOMEpPHOE ABIDKEHHE. | paduueckoe mpencTaBIeHne ABIKEHHSL.
Pemenne rpadguueckux 3amgad, pacdeT MyTH M CPenHEHl CKOPOCTH HEPABHOMEPHOTO ABIIKEHHS.
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[Tonsitue mHepumMu M uHepTHOCTH. LleHTpoOekHas cuna. [IpuMmeHeHne NaHHBIX (PUIUIECKUX
MOHSTHUH B KU3HEAESITEeIbHOCTH YyenoBeka. Cuia ynpyrocTy, cujia TPeHHUsI.

Ilpaxmuxa: WccnenoBaHue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HHMKAIOLIEHl B MpY)KHUHE, OT
crenean nedopmaruu npyxkunsl. Onpenenenue koddduimenta TpeHus Ha TpubOomerpe. (c
HCNOJb30BaHueM o0opyaoBaHusi «Touka pocTa)

Hccnenosanne 3aBUCUMOCTH CHJIBI TPEHHSI OT CUJIBI HOPMAJIBHOT'O NaBJICHMUS.

Xapaxkmepucmukra 0CHOBHbIX 81008 OesSMebHOCHI:

Amnanus tabnun, rpadukos, cxem. [Touck oObsicHeHus1 HabmogaeMbIM coObITUsIM. Onipenenenne
CBOWCTB NMPHOOPOB MO YepTerkaM U MOAENAM. AHAJIN3 BO3HUKAIOLIUX MPOOJIIEMHBIX CHTYaLUH.
HzobpaxaTe cHCTEMy KOOPAMHAT, BBIOMPATh TEJIO OTCUETA MU CBS3BIBATH €r0 C CHCTEMOM
KoopauHat. Mcnonp3oBaThk cucTeMy KOOpAUHAT AJis U3yUeHUs MPSIMOJIMHENHOIO ABI)KEHHUS Tea.
Cobopka mpuOopoB U KOHCTPYKIMH. Ucnonb30BaHne U3MEPUTEIbHBIX MPUOOPOB. BrimonHeHue
7Ta0OpaTOPHBIX U MPAKTHUECKUX padoT (¢ mcmoab3oBaHueM obopyaoBanusi «Touka pocray).
JlmarHocTrKa M yCTpaHeHHe HeHucnpaBHOCTeH nprudopos. BeicTpanBanie runore3 Ha OCHOBaHUU
UMEIOIINUXC AaHHbIX. KOHCTpyupoBaHMe U MOAeNupOBaHHUE. BpIMONHEHHE 3aAaHuil MO
YCOBEPIICHCTBOBAHUIO TIpHOOpOB. Pa3paboTka HOBBIX BapHUAaHTOB OMBITOB. PaspaboTka u
NPOBEPKAa METOAMKH SKCIEpUMeEHTalbHOH padoTel. Pabora B ManbIx rpymmax. AHaJIU3HPYIOT,
BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pelieHue, nercTBus. IIpencraBnenne pe3ysnbTaToB MapHOM,
IPyNIOBON AEATENBHOCTH. Y4acTHE B AUANOre B COOTBETCTBUU C MPaBHJIAMU PEYEBOrO
MOBENIEHUS.

I'mppocraTuka.

Teopus: 3akon Apxumena, 3akoH Ilackans, rUAPOCTATHYECKOE NABJIEHUE, COOOINAOLINECs
COCYbl, THAPABINYECKIE MALIUHBL

lIpakmuka: 3a0auu. BEITAIKUBAIOLIAS CHUJIA B PA3JIMYHBIX CHCTEMAax; MPUOOPHI B 3a1a4ax
(coobmaromuecst COCybl, THAPABIMYECKHE MAIIMHBI, PbYard, OJIOKH).

DKcnepUMeHTalbHbIE 3a/1aHUs:

1) usmepeHue cuiiel Apxumena,

2)u3MepeHre MOMEHTA CUJIbL, IeHCTBYIOLIEro Ha pblyar,

3)uzmepeHue padOTHI CHIIBI YIPYTOCTH IPH IMOIBEME I'Py3a C IMOMOIIBIO MOABHUXKHOTO HIIH
HETIOABIDKHOTrO OJIoKa(c Menop30BaHueM odopynoBanus «Touka pocray)

Xapaxkmepucmura 0CHOBHbIX 81008 OeSAMeTbHOCHI:

Anamu3 Tabmun, rpadukos, cxem. Ilouck oObscHenuss HabmomaembiM coObrtmsiM. COopka
npubOpoB W KOHCTPYKIuWH. Mcnonp3oBaHHWE WM3MEPUTENbHBIX MNPHOOPOB. BrimonHeHue
71a00paTOPHBIX U MPAKTHYECKUX paboT. JnarHocTuka u yCTpaHeHUEe HEUCIPAaBHOCTEH PUOOPOB.
BricTpanBaHue rumotre3 Ha OCHOBAaHMM MMEIOINMUXCS JAaHHbIX. KOHCTpyupoBaHue u
MoznenupoBaHue. Pabora B ManbIX rpymmax. AHAIM3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE
pemenue, nelcteus. lIpencraBneHune pe3yabTaTOB NApHOW, TIPYNIOBOH IEATENBHOCTH.
ITonroroeka cooOuieHni 1 TOKIAA0B. Y4acTHE B AMAJIOTe B COOTBETCTBUH C ITPABHIIIAMH PEYEBOTO
MOBENIEHUS.

CraTuka.

Teopua: bnok. Poruar. PaBHOBecue TBepAbIX Tell. Y cioBust paBHOBecHs. MomeHT cuibl. [1paBuno
MomeHTOB. llentp  Tspkectu.  HMcecnemoBaHue — pasiU4yHBIX  MEXAHUYECKHX  CHCTEM.
KomOuHMpOBaHHbBIE 331241, UCTIONB3YS YCIOBUS PABHOBECHSI.

IIpaxmuka: U3rotoienne paboTaroeil CHCTeMbI OJIOKOB.

Xapaxkmepucmukra 0CHOBHbIX 81008 OeSAMebHOCHI:

Amnanus tabnun, rpadukos, cxem. [Tonck oObsicHeHus1 HabmogaeMbIM coObITHAM. OnpeneneHue
CBOWCTB NMPHOOPOB IO YePTEKaM U MOJENSIM. AHAJIN3 BO3HUKAIOIINX MPOOJIEMHBIX CHTYaLUH.
Habmonath nelicTBHE MNPOCTBIX MeXaHU3MOB. [l03HAKOMHUTBHCS C (PUIUUECKON MOMAEINBIO
«abcomoTHO TBEPAOE Teno». Pemarh 3amauu Ha MPUMEHEHHE YCIOBHSI(IIPABHIIA) PABHOBECHS
peryara. Ilpumenars ycioBue (NpaBUIIO) PABHOBECHs pblHara sl OOBSCHEHHS ACHCTBUS
Pa3NUYHBIX HHCTPYMEHTOB, HCIOJNB3YeMbIX B TeXHHKe U B ObiTy. COOpka mnpubOpoB u
KOHCTpyKUMH. Hcronp3oBaHne W3MEPHUTENbHBIX NPUOOPOB. BrimosmHeHHe nabOpaTOpHBIX |
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MPaKTHYECKUX padoT. /lnarHocTrka M yCTpaHEeHHWE HeHCHpaBHOCTeH npudopoB. BeicTpanBaHue
TUIIOT€3 HAa OCHOBAHWM HMEHOLIUXCS JAaHHBIX. KOHCTpyHpoBaHHE M MOJEIUPOBAHHE.
BeinmonHeHne 3amaHMil MO YCOBEPIIEHCTBOBAHMIO MPHOOpPOB. Pa3paboTka HOBBIX BapHAHTOB
onbITOB. Pa3paboTka 1 mpoBepka METOAUKH SKCIIEPUMEHTATIBHON paboThI.

Pabota B ManbIx rpynmnax. AHaJIU3UPYIOT, BHIOUPAIOT U OOOCHOBBIBAIOT CBOE PEIICHHE, TeHCTBUSI.
[IpencraBneHue pe3ysNbTaTOB MAPHOW, TPyNIoBoi aestenbHOCTU. [loaroroBka COOOIIEHHI W
noknanoB. OCyIeCTBISIOT CAMOOLEHKY, B3aUMOOLIEHKY JeATENbHOCTH. YdacTue B AUalore B
COOTBETCTBUU C MPABUJIAMH PEYEBOI0 MOBEACHUS.

8 kaace

TennoBble sIBJICHHS .

TemnoBoe paciupeHue Tei. Ilpouecchl naaBieHus U OTBEPAEBAHUsA, UCTIAPEHUS U

koHAeHcauuu. Temnmonepenada. BiakHOCTb BO3[lyXa HA Pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. HabmoneHnue TasiHUs JIbJia B BOZE.

2. CxOopOoCTb UCTIAPEHUs] PA3IUYHBIX )KUIKOCTEH.

3. TerutoBble ABUTATENH Oy TyIIETO.
Jlabopamopuvie pabomet (¢ ucnoJib30BaHueM 00opynoBanus «Touka pocray)

1. U3smeHeHust IJIMHBI TeJla IPU HarpeBaHUU U OXJIaXKASHHH.

2. OtnuBka napapuHOBOTO CONAATHKA.

3. HabnroneHue 3a riiaBieHHEM JibJa

4. Ot 4ero 3aBUCHUT CKOPOCTb UCIAPEHUs )KUIKOCTH?

5. HabmroneHue TerIonpoBOIHOCTH BOJIBI M BO3AYXA.
Xapaxmepucmuxa 0OCHOBHbIX 6UO08 OeAmMeNbHOCHIL:

CamocrosTepHO (HOPMYJIHPYIOT TO3HABATENBHYIO 3a/1ady. YMET C IOMOIIBIO BOIPOCOB
no0bpIBaTh  HEAOCTAIIYyK HHpopMmauuo. Hcronb3oBaHHEe HM3MEPUTENBHBIX  IPUOOPOB.
BeimonHenne 7a0OpaTOpHBIX U MPAaKTHYECKHX pabor. JIMarHOCTHMKa H  YCTPaHEHHE
HencrnpaBHOCcTel npudOopoB. BricTpanBaHMe T'MIIOTE3 HA OCHOBAHUHM HMEIOLINXCS JaHHBIX.
Konctpyuposanue u MmojenpoBaHue.

BrimonHenne 3amaHuil MO yCOBEPIIEHCTBOBAHUIO HPUOOpPOB. PaspaboTka HOBBIX BapHAaHTOB
onbITOB. PaspaboTka M NpOBEpKa METOAMKH 3KCIEPUMEHTANIbHON paboThl. Pabora B Mabix
rpymnmnax. AHaIM3UPYIOT, BEIOMPAOT U OOOCHOBBIBAIOT CBOE perieHue, neiicteus. [Ipencrasnenue
pPEe3YyJIBTaTOB TMApHOH, TPYyNNOBOH AEATENbHOCTH. Y4YacTHE B [HAJIOre B COOTBETCTBUHU C
IIPaBUJIaMH PEYEBOrO MOBEEHUS.

DeKTpUYeCKHUEe SIBJICHHS.

Muxkpomup. Mopenu atoma, cyiectsoBaBiye A0 Hadana XIX. McTtopust OTKphITHS U IEeUCTBUA
rajbBaHUYECKOro syeMeHta. Mcropus co3manust snextpodopHoit MamuHbl. OmnbiT Bosbra.
DNEeKTPUUECKUM TOK B 3JIEKTPOJIUTAX.

Jemoncmpayuu: (¢ ucnosib3opanuem odopynosanus «Touka pocray)

1. Monenu aToMOB.

2. 'albBaHUYECKHE DJIEMEHTBI.

3. Pabota anexTpodopHOH MaLIHHBL.

4. Onpitel Bonbra u ["anbBanu.

Jlabopamopusie pabomui:

1. Co3naHue rajJbBaHUUECKHUX 3JIEMEHTOB U3 MOIPYUHBIX CPEACTB.

2. DIEKTPUUECKUN TOK B )KHUIKOCTSIX.

Xapaxkmepucmurxa OCHOBHBIX BUIOB A€ATEIbHOCTH:

YpaBnsitoT CBOEH MO3HABATEBHON 1 y4eOHOM AesITENNbHOCTHIO MOCPEACTBOM MTOCTAHOBKH IIEJeH,
MJIAHUPOBAHUS, KOHTPOJS, KOPPEKIUU CBOUX MEHCTBUI M OLEHKH YCIEIIHOCTH YCBOCHHSI.
CpaBHHBaIOT cHoco0 W pe3yJbTaT CBOMX NEHCTBHH ¢ 0Opa3LoOM - JIHCTOM CONPOBOKACHUS.
OO6napyxuBaroT OTKJIOHeHHS. OOQyMBIBAOT MPUYMHBI OTKJIOHEHUH. OCyIEeCTBISIOT



CAaMOKOHTPOJIb M B3aMMOKOHTpPOJb. MCnonbp30BaHHE H3MEPUTENBHBIX MPUOOPOB. BhImonHeHue
71a00paTOPHBIX U MPAKTHYECKUX padoT. J{narHocTuka u yCTpaHeHHEe HEUCIIPAaBHOCTEH PHUOOpPOB.
BeicTpauBaHne TrHIOTE3 HAa OCHOBAHMM HUMEKOIIUXCS JAaHHbIX. KOHCTpyupoBaHue U
MOZETNPOBAHUE.

DNeKTPOMATHUTHBIE SIBJICHUSI.

MarnuTtHOe moJyie B BemecTse. MarHuTHass aHomanusi. MaruutHele Oypu. PazHoBUIHOCTH
3JIEKTPOU3MEPHUTEIBHBIX TPUOOPOB. Pa3HOBUAHOCTH 3JIEKTPOABHIATENEH.
Jemoncmpayuu (¢ ncnonp3oBanuem odopynosanus «Touka pocta»):

1. HarnsagHOCTb MOBEAEHUS BELIECTB B MATHUTHOM I10JI€.

2. Ilpe3eHTaniii 0 MAarHUTHOM T10JI€ 3€MJIM U O MArHUTHBIX OypsiX.

3. JleMOHCTpauus pa3HOBHIHOCTEH 3JIEKTPOM3ZMEPUTETHHBIX MPUOOPOB.

4. HarnsagHOCTE pa3HOBUIHOCTEHN 3JIEKTPOABUTATENEH.
Jlabopamopnvie pabomer: 1. UccnenoBanue pa3inyHbIX 3JIEKTPOU3ZMEPHUTENBHBIX PUOOPOB.
Xapaxkmepucmura 0CHOBHbBIX 81008 OesSMeTbHOCHI:

YpaBnsitoT CBOEH MO3HABATENBHON 1 y4eOHOH AesITeNbHOCTHIO MOCPEACTBOM MTOCTAHOBKH IIEJeH,
IJIAHUPOBAHMSI, KOHTPOJIsl, KOPPEKLMM CBOUX AEMCTBUII M OLIEHKH YCHEIIHOCTH YCBOEHMSI.
CpaBHHBaIOT cHoco0 W pe3yJNbTaT CBOMX NEHCTBHHA ¢ 0Opa3LoOM - JIHCTOM COIPOBOKACHUS.
OOnapyxkuBaroT  OTKJIOHeHHs. OOOyMBIBalOT TPUYMHBI  OTKJIOHEHWH. OCyIIeCTBISIOT
CaMOKOHTPOJIb U B3aHUMOKOHTPOJIb.

OnrTuyeckue ABJIEHUS .

HcrouHuku cBeTa: TEIJIOBBbIE, JIOMUHECIIEHTHbIE, HCKyCCTBeHHble. M3roroBneHue kamepel -
0o0CKypa ¥ UCCIIeIOBaHHE H300paKEHHUs] ¢ TOMOIIBK) MOJENU. MHOTOKpaTHOE H300pakeHue
IpeaMeTa B HECKOJIbKUX TUIOCKUX 3epkanax. M3roroBuTh NepUCKOI U € €ro MOMOLIBIO TPOBECTU
HabmoneHust. IIpakTHyeckoe WCIIONBb30BAHME BOTHYTBHIX 3€pKal. 3PHUTEIbHBIE WIUTIO3HH,
MOPOKAaeMble TpeoMiieHueM cBeta. Mupaxu. Pazsutue BOJOKOHHOH onTuku. Mcnonb3oBaHue
3aKOHOB CBETa B TEXHUKE.

Jemoncmpayuu(c ncnoabzoBanuem obopyaosanusi «Touka pocra)

1. Pa3znuuHble HICTOYHHUKHU CBETA.

2. N300paskeHue mpeaMera B HECKOJIBKHX IUIOCKHX 3epKajiax.

3. M300pakeHne B BOTHYTBIX 3e€pKaiax.

4. Ucnonb30BaHuE BOJIOKOHHOHN ONTUKH.

5. YcrpoiictBo ¢oToanmapaToB, KHHOMPOSKTOPOB, KaJIEHTOCKOIIOB.

Jlabopamopusie pabomui:

1. M3roToBneHne kamepsl - 00CKypa U HCCIIENOBAHNE U300PaKEHHUS C TOMOIIBIO MOIEITH.

2. IlpakTnyeckoe NpUMEHEHHUE MIOCKHUX 3€pPKaJl.

3. IIpakTrueckoe UCMOIb30BaHNE BOTHYTHIX 3€pKaJl.

4. VI3roToBiieHNe NMEPUCKOa 1 HAOIIOASHUS C TOMOIIBIO MOJIEITH.

Xapaxmepucmuxa OCHOBHbIX 6UO08 OesmMeNbHOCHIL:

YrpaBnsitoT CBOEH MO3HABATEILHON 1 y4eOHOH AesITeIbHOCTHIO MMOCPEACTBOM MTOCTAHOBKH IIEJIeH,
IJIAHUPOBAHMSI, KOHTPOJIsL, KOPPEKLMM CBOUX MAEMCTBUII M OLIEHKH YCIHEIIHOCTH YCBOEHMSI.
Beigensiror u GOpMyJHMPYIOT  TNO3HABATENBHYIO  LEIb. BBIIEISIOT  KOJIUYECTBEHHBIE
XapaKTePUCTUKH OOBEKTOB, 3aJaHHBIE CJIOBAMU. [IpHHMMAIOT MO3HABATENBHYIO IIeNb U
COXPAHSIFOT €€ MPH BBIMOJHEHUHU Y4eOHbIX AeiicTBuil. OCO3HAIOT cBOM AeHCTBUs. UMEIOT HaBbIKU
KOHCTPYKTHUBHOT'O OOIIEHHS B MAJIBIX TPYIITIAX.

YesoBek u npupoaa

ABTOMaTHKa B Ha1el *ku3HU. [ IpuMepsl HCMIONIB30BaHMUS aBTOMATHUECKUX YCTPOMCTB B HAyKe, HA
MpOU3BOACTBE U B ObITy. Cpeactsa cBsi3u. Panno u TejeBuneHue. AJbTepPHATUBHBIE HCTOYHUKU
sHepruu. Bunbl siextpocrannuii. HeoOXoauMmocTh SKOHOMUU TMPUPOAHBIX PECypCOB U
UCTIOJIb30BAHHUSI, HOBBIX SKOJIOTMYHBIX U 0€30MacHbIX TexHojoruil. Hayka u 6e30macHOCTD JIroei.
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Jemoncmpayuu: 1. hporomaTrepuaibl U CIalabI 10 TEME.

Jlabopamopnvie pabomer: 1 3yuenne neficTBUN CPENCTB CBSI3U, PAIUO U TEICBUICHUS.
Xapaxkmepucmura 0CHOBHbIX 61006 OESAMENbHOCII:

CamocrosiTelbHO  (OPMYJHPYIOT —IIO3HABATENBHYIO 33hady. YMET (WM Pa3BUBAIOT)
CHOCOOHOCTh C MOMOIIBIO BOPOCOB OOBIBATH HEJOCTAIOIIYIO HH(POPMALIHIO.

9 Kaace

Kunemaruka
Crniocobbl onucanust MexaHn4deckoro asmkeHus. Cucrema orcyera. IlpsMonnHeiiHOe NBIDKEHHE.
IIpsaMmonuHeliHOE pPaBHOMEPHOE [BMXKEHHME IO IUIOCKOCTU. llepememienue M CKOpPOCTb MHpHU
PaBHOMEPHOM IMpPSIMOJUHENTHOM JABMXXKEHMM IO TIJIOCKOCTH. OTHOCUTENBHOCTb JBUKEHUS.
Cnoxenue paBwkeHud. [IpuHUMIT HE3aBUCMMOCTU [BIDKeHHH. KpuBONMMHENHOE NBIKEHHE.
JIBr>keHue Tena, OpOIEeHHOr O MO yIIIOM K TOPU30HTY. PaBHOMEpHOE ABIKEHUE IO OKPYKHOCTH.
VYrnosas ckopocts. Ilepuoa u yacrora BpaieHusi. CKOpocTb
U YCKOPEHHE ITPU PaBHOMEPHOM ABHXKEHUU 10 OKPY>KHOCTH.
Jlabopamopnvie pabomei(c ncnonb3oBanuemM odopynosanus «Touka pocra»):

1. H3ydeHue nBukeHus: CBOOOMTHO MANAOMIETO TEJa.

2. H3yueHue ABHKEHUsA MO OKPYKHOCTH.
LIpumepnvie memor HPOEKMHBIX U UCCTAEO0BAMETLCKUX PAOOM:

1. OmnpeneneHue CKOPOCTU PABHOMEPHOTO ABMXKEHUsI MPU HCIIOJNb30BAHUM TpEHaxkepa

«OeroBast TOPOIKKAY.
2. Hcropuueckass peKOHCTPYKLUs ONbITOB lanunes 1no ONpeNeneHurd YCKOPEHUs
CBOOOHOTO MAaIEHUS TeJ.

3. Ipuruumner paboTel mpUOOPOB ISt U3MEPEHUST CKOPOCTEH U YCKOPEHHIA.

4. TlpumeneHue cBOOOIHOTO MaCHUS ISl U3MEPEHUS PEaKIH YeJIOBEKa.

5. Pacder TpaekTOpUU ABUKEHUS NEPCOHAXel pacckazos P.Pacms.
Xapaxkmepucmuka OCHOBHBIX 6UO06 OesmeNbHOCHU: 4YTeHUue W O0CY)KIeHHe TeKCTa cTaTei
UHTEPHET-CANTOB, OOCYXIEHUE MOKJIAJOB M NPE3CHTALMH, COCTaBJICHHWE W pelleHHe 3aaad,
obcykaenune cnocodos pemrerus (moaroroska k OI'D no pusmke).

AnHamuka
Hnepuuansubie cucteMsl orcuera. Cuna. 3akoHbl HbloToHa. /IBMskeHue Tena mopa AeHCTBUEM
HECKOJIbKMX CHJ. JIBUXKEHHE CHCTEMBI CBSA3aHHBIX Ten. JIMHAMHKAa PaBHOMEPHOIO ABUXKEHUS
MaTepUajJbHON TOUKU MO OKpYykHOCTU. Kiacchl cuil. 3aKOH BCEMUPHOIO TAroTeHus. J{BukeHue
raneT. MckyccrBenHble criyTHUKU. ConHeuHas cucteMa. Mcropust pa3BuTHs NPECTaBICHUN O
Bcenennoii. Ctpoenue u 3Bono1us BeeneHHOM.
Jlabopamopuvie pabomei(c ncnonb3oBaHuem odopynosanus «Touka pocra»):
1. H3mepeHune Macchl TeNa ¢ UCMONb30BAHUEM BEKTOPHOIO PA3JIOKEHUS CUIIBL.
2. H3ydeHue KWHEMAaTHKH M TUHAMHKH PAaBHOYCKOPEHHOTO ABI)KEHUS (Ha MPUMEpe MALIHbI
ATByna).
3. HM3yueHue TpEeHUs CKONBbKEHHUS.
LIpumepnsie memovr HPOEKMHBIX U UCCTAEO0BAMETLEKUX PAOOM:
1. Hcropuueckas pekOHCTpyKLus onbIToB KysoHa 1 AMOHTOHA MO ONpeieeHUIO BEIUUHHBI
CHUJIBbI TPEHUS CKOJIBXKECHUSI.
2. llepBble UCKYCCTBEHHbIE CITyTHUKU 3€MJIH.
3. Kak ornuyaroTcsi MexaHHYeCKHUe IMpolecchl Ha 3emie OT MEXaHWYEeCKUX IPOLIECCOB B
KocMoce?
4. Tena Conneunoii cucreMbl. OTKPBITHS Ha KOHUUKE I1€pa.



Xapaxmepucmura OCHOBHbIX 6UO08 OesMeNbHOCHIU: YTeHHe W O0CYKIEHHE TEeKCTa CTaTeit
UHTEPHET-CaiiTOB, OOCYy’KIeHHe MOKJIAIOB M MpPe3eHTALMI, COCTaBJIeHHE W pELIeHHe 3amad,
obcyskaenune cnocodos pemrerus (moaroroska k OI'D no pusmke).

Nmnyabc. 3aKoH coxpaHeHHs] HMITYJIbCA
HNmnynsc. U3meneHne umiynbca MaTepuaibHOM Touku. Cuctema Ten. 3aKOH COXPaHEHUs
UMITyJIbCa.
IIpumepnsie memvl NPOEKMHBIX U UCCIEOOBAMENLCKUX PAOOM:

1. PeakTuBHOE NBH)XEHUE B MPUPOAE.

2. Paccaenosanue JITII ¢ moMoLIbIO 3aKOHA COXPAHEHUSI UMITYJIbCA.
Xapaxmepucmuxa OCHOBH®IX GUOO08 OesAmeIbHOCHU. YTeHHue U OOCYKIEHUE TeKCTa CTaTel
UHTEPHET-CANTOB, OOCYKIEHHE MOKJIAJOB M MPE3CHTALMH, COCTaBJICHWE W pelleHHe 3aaad,
obcysknenue cnocodos pemenus (moarororka k OI'D o pusuke).

Craruka
PasHOBecue Tena. MOMEHT Cuiibl. Y CIOBHsI pABHOBECHsI TBEPAOro Tena. IIpocTeie MexaHU3MBI.
Jlabopamopnvie pabomei(c ncnonb3oBanuem odopynosanus «Touka pocra»):
OmnpeneneHue HEHTPOB MACcC PA3IMYHBIX Te (Tpu ciocoda).
IIpumepHvie memvi HPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM:

1. TIpuMmeHeHHe MPOCTBIX MEXAaHU3MOB B CTPOHUTENBCTBE: OT 3eMIITHKHU 110 Hebockpeoa.

2. HccnenoBaHue KOHCTPYKLIMH BEJOCUIIENA.
Xapaxmepucmuxa OCHOBHBIX GUO08 OesiMeNbHOCMU: YTeHUue U OOCYKIeHHe TEKCTa cTaTeil
UHTEPHET-CANTOB, OOCYXIEHHE OKJIAJOB M NPE3CHTALMH, COCTaBJICHHWE W pelleHHe 3aaad,
obcyxkaenune cnocodos pemrerws (moaroroska k OI'D no pusnke).

MexaHnuyeckue KoJie0aHUS U BOJTHbI
Mexannueckue kosneOanus. IIpeoOpazoBaHme »HHEPrHM NP MEXAHUYECKUX KOJeOaHUsX.
MatemaTuueckuii W TPYKUHHBIH MasaTHUKA. CBOOOIHBIC, 3aTyXarOLIMe M BBIHYXIECHHbBIE
konebanus1. Pesonanc. MexaHnueckne BONHbIL. JIJTMHA U CKOPOCTh BOJHBL. 3BYK.
Jlabopamopuvie pabomei(c ncnonb3oBaHuemM odopynosanus «Touka pocra»):
Uzydenue koneOaHM HUTSIHOTO MasTHUKA.
IIpumepnvie memvr HPOEKMHBIX U UCCIEO0BAMENTLCKUX PAOOM:

1. CtpyHHBIE My3bIKaJIbHbIE HHCTPYMEHTBL.

2. KonebaTenpHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapaxkmepucmuka OCHOBHBIX 6UO06 OesmeNbHOCHU: 4YTeHUue W OOCY)KIeHHe TeKCTa cTaTei
UHTEPHET-CANTOB, OOCYXIEHUE OKJIAJOB M NPE3CHTALMH, COCTaBJICHHWE W pelleHHe 3aaad,
obcykaenune cnocodos pernenus (moaroroska k OI'D no pusmke).

DJeKTPOMArHUTHBIE KOJIeOAHHUSI U BOJHbI
ITepemennbii snexTpudeckuii Tok. KonebarenbHblli KOHTYp. BeiHy)KneHHbIe U cBOOOAHBIE DM
Kosebanusi. DM BOJIHBI U X CBOWCTBA.
IIpumepnvie memvr HPOEKMHBIX U UCCTIEO0BAMETLCKUX PAOOM:
IIpuHIMNBI PATUOCBA3U U TEIEBUICHHUS.
Bnusnue OM unznydeHuil Ha )KUBble OPraHU3MBL
H3rorosneHne yCTaHOBKH AJIsl IEMOHCTPALMHU ONbITOB 1o OMH.
OnexTpoMarHuTHoe usiydenue CBY-neun.
5. Hcropuueckas peKOHCTPYKLUs ONBITOB AMIiepa.
Xapaxkmepucmuka OCHOBHbIX 6UO06 OesmeNbHOCHU: 4YTeHUue W OOCY)KIeHHe TeKCTa CcTaTei
UHTEPHET-CANTOB, OOCYXIEHUE OKJIAJOB M NPE3CHTALMH, COCTaBJICHHWE W pelleHHe 3aaad,
obcyskaeHune cnocod0os pemenus (moaroroska k OI'D no pusmke).
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HUcrounuku csera. JleiicTBusi cBera. 3aKOH MPSIMOJIMHEHHOTO PAaCpPOCTPAHEHHS] CBETA. 3aKOH
oTpakeHus ceeta. [locTpoeHne n3o0pakeHuil B INIOCKOM 3epKajie. 3aKOH MPEJIOMIICHHUS CBETa Ha
IUIOCKON TpaHuLle JBYX OAHOPOAHBIX Ipo3payHbIx cpeld. IlpemomneHue cBera B MpU3ME.
Jucnepcust cBera. SIBieHue MONHOrO BHYTPEHHEro oTpaxkeHus. JIunsel. ToOHKME JUH3BL
IMocTpoenne u3oOpakeHWid, CO3MAaBa€MbIX TOHKMMHU JUH3aMu. [na3 u 3penue. Onruueckue
npubOpHI.
Jlabopamopnvie pabomei(c ncnonb3oBaHuem odopynosanus «Touka pocra»):

1. DkcnepuMeHTallbHas IPOBEPKA 3aKOHA OTPAXKEHMsI CBETa.

2. H3mepenue nokasartesist NpPeJOMIIEHUS BOABL

3. Hsmepenue HOKYCHOTO pacCTOSIHUS COOMPAIOIIEH JIMH3BI.
IIpumepnsie memvl NPOEKMHBIX U UCCAEOOBAMENLCKUX PAOOM:

1. Hcropus uccneaoBaHusi CBETOBBIX SIBJICHUI.

2. Hcropuueckast peKOHCTPYKLMs Teseckona | anunes.

3. H3rorosieHue Kanennockomna.
Xapaxkmepucmuka OCHOBHBIX 6UO06 OesmeNbHOCHU: YTeHUue W O0CY)KIeHHe TeKCTa cTaTeit
UHTEPHET-CANTOB, OOCYXIEHHE MOKJIAaJOB M MPE3CHTAIMH, COCTaBJICHHE W pPELICHHE 3a/1ad,
obcykaenune cnocod0os pemrerws (moaroroska k OI'D no pusmke).

®du3uKa ATOMa U ATOMHOI O siApa
Ctpoenue aroma. [lormnomenue u ucnyckanue csera aromamu. Onruueckue CreKTpbl. OMbITHI
Pesepdopna. IInanerapnas monenp atoma. CTpoeHHE aTOMHOIO sifipa. 3apsaoBO€ U MacCOBOE
yrcia. AnepHble CHITbL. DHEPIHsl CBSA3H aTOMHBIX si7iep. 3aKOH PaTnOaKTHBHOTO pacrana. Ajbda-
u Oera-pacnagpl. [IpaBuna cmemenusi. SAAnepubie peakuuu. Jlenenue u cunrtes sigep. Anepras
sHepreruka. Mcrounuku sHeprun CosHua u 3Be31. Perucrpanus saepHbIX u3iydyeHuil. BausHue
PamNOAKTUBHBIX HM3JIYUEHUH Ha JKUBbIE OpPraHU3MBL Jlo3uMeTpusi. DKONOTHUECKHE MPOOIIEMBI
SIIEPHOM 3HEPTeTUKH.
IIpumepnsie memvl NPOEKMHBIX U UCCAEOOBAMENLCKUX PAOOM:

1. Hcropus usydeHus aToMa.

2. Wswmepenue KI1J] comnednoii 6arapen.

3. Hesunumsble U3JIy4eHHs B CIIEKTPE HArpeThIX TE.
Xapaxkmepucmuka OCHOBHBIX 6UO06 OesmeNbHOCHU: 4YTeHUue W OOCY)KIeHHe TeKCTa cTaTei
UHTEPHET-CANTOB, OOCYXIEHUE OKJIAJOB M NPE3CHTALMH, COCTaBJICHHWE W pelleHHe 3aaad,
obcykaeHune cnocodos pernerwus (moaroroska k OI'D no pusmke).

®opMBbI OpraHu3anuu 00pa3oBaTe/LHOIO nmpouecca:

- TPyIIIOBas,

- UHIUBUAYaJbHas,

- (hpoHTANBHASL.

Beaymue TexHoJsiorum:

Hcnonp3yroTcss 3JI€eMEHTHI  CIEOYIOIUX TEXHOJNOTUH: TMPOeKTHas, MpobiieMHOro oOydeHus,
UH(POPMALMOHHO-KOMMYHHUKALIMOHHAS, KPUTHYECKOTO MBIIJICHUs, MPOOJEMHOro Jualiora,
UrpoBasi.

OcHoBHBIE MeTOABI PAa00OTHI HA YPOKe:

Benymumn meromamu 0OydeHHUS SIBIIIOTCS: YaCTHYHO-TIOMCKOBOM, METOA MaTeMaTHYeCKOTO
MOJIEJIMPOBAHUS], AKCHOMAaTUYECKUI METOA.

®DopMbI KOHTPOJIS:

Tax Kax 3TOT Kypc SIBISETCS TOTMOJHUTEbHBIM, TO OTMETKA B Oajlax HE CTaBUTCS.

VYyammiics y4duTcs OLEHHMBaTh ceOs W APYyrux cam, YTO IMO3BOJIIET pa3BUBATh YMEHHS
caMOaHalM3a W CHOCOOCTBYET Pa3BUTHIO CAMOCTOATENBHOCTH, KaK CBOHCTBY JIMYHOCTH
ydaierocsi. BprsiBieHHe MPOMEXYTOUHBIX M KOHEUHBIX PE3YyJbTaTOB YYalUXCsl MPOUCXOIUT
gyepe3 MPaKTUIECKYIO NeATENbHOCTD; 3a4€THBIE paOOTHI:
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* TeMaTu4eckash MmoadOopKa 3a7ady Pa3IMYHOrO YPOBHS CJIIOKHOCTH C TMPENCTABICHHUEM Pa3HbIX
AOKYMEHTA, Mpe3eHTaunu, (pJdm-

METOIOB

peLIeHust
AHMMALMM, BUAEOPOJHKA 11 web - crpanunel (caiita)

B BHUAC TEKCTOBOI'O

* BBICTABKa [IPOEKTOB, MPE3eHTALINH;
* IeMOHCTpaUHUsl SKCIIEPUMEHTa, KaYeCTBEHHOW 3a/1a4H ¢ Ka4eCTBEHHBIM (YCTHBIM HJIM B BHIE
NPUJIOXKEHUS, B TOM YHCIe, TPe3eHTalMel) OMMCaHHUEeM Ipolecca Ha 3aHATHH, (ecTuBaie
SKCIIEPUMEHTOB; (PU3NIECKNE OJIMMITHAIBI.

Ka.neﬂz(apﬂo-TeMaanecmoe IJIAHUPOBAHHE 7 Kaace

Ne | Hara Tema 3ausaTust Hcnoan3oBanue MPUMEUYaHUE
n/m | IpoBeAeHUs o0opyaoBaHMs LIEeHTpa
IMnan | ®axr eCTeCTBeHHOHay'iHoﬁ H
TeXHOJIOTHYeCKOH
HanpasJieHHocTeHd «Touka
pocTa»
1. Beegenue (14)

07.09 BeonHoe 3amarue. llenu wu [ KomnbrotepHoe

3aja4l  Kypca. Texnuka | obopynoBaHue
1 0€30IMacHOCTH.
2. Posib 3KcniepuMeHTAa B KU3HHU 4YesioBeka (34)

14.09 Cucrema eIUHMLL, TIOHATHE O KomnerorepHoe

MPSIMBIX " KOCBEHHBIX | obopynoBaHue
2 U3MEPEHUSX

21.09 Du3nUeCcKuil SKCIEPUMEHT. Ob6opynosanne 111
Buner (U3UYECKOTO | IeMOHCTpaIUit
SKCIIEpUMEHTA.

ITorpemHnocTs U3MEPEHUSL.
Bunnl
MOTPELIHOCTEN U3MEPEHUSL.
Pacuér

3 MOrPEIIHOCTH U3MEPECHUSL.

28.09 JlaboparopHast padora ObopynoBanue aiist
«HU3mepenrie oobema TBEpaOro | 1abopaTopHBIX — paboT U
tena». [IpaBuna opopmiieHus: | y4€HHMUECKUX OIBITOB

4 n1abopaTopHOil paboThI.

3. Mexanuxka (84)

05.10

PasHOMepHOE 51
HEPaBHOMEPHOE

ObopynoBanue aiist
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JABHMIKCHUA.

12.10

I'paduueckoe mpencrapneHne
JABHMIKCHUA.

19.10

Pemenue rpaduueckux 3anay,
pacder OyTH U  CpeaHei
CKOpPOCTH

HEPaBHOMEPHOT'O JIBUIKCHUSI.

26.10

IlonsiTue HHEPLUN )51
WHEPTHOCTH.
LenTpobexHas cuna..

nabopaTopHbIX  paboT U
YUCHUUCCKUX OIIBITOB (Ha
6aze komrmuiekTos st OID)

09.11

Cuna ynpyrocTy, cujia TpeHust

10

16.11

JlaboparopHas padora
«HccrnegoBanne 3aBUCUMOCTH
CHUIBI YOPYTOCTH,
BO3HHKAIOIIEH B

Py KUHE, oT CTENeHU
nedopmaru

Py KUHBDY.

11

23.11

JlaboparopHast padora
«Omnpenenenne kodpdunrenrta
TPEeHHUsI Ha TpuOoMeTpe.

ObopynoBanue st

nabopaTopHbIX  pabor U
YUCHUYCCKHUX OIbITOB (Ha
6aze komruiekTos st OID)

12

30.11

JlaboparopHas padora
«HccnegoBanne 3aBHCUMOCTH
CHUJIBI TPEHUS OT CHUJIBI
HOPMAJTBHOT'O TaBJICHUS.

ObopynoBanue aist
nabopaTopHbIX  paboT W
YUEHUYICCKHUX OIBITOB

4. I'mapocratuxa (124)

07.12 IInotHocte.  3amaua  waps | O6opynoBanue TUTsT
13 I'epona JEMOHCTpALUi
14.12 Pemenue 3ana4 noBBILIEHHON
CIIOKHOCTH Ha pacyer
MJIOTHOCTH
14 BELLECTBA.
21.12 Pemenue 3ana4 nosbienon | O6opynosanue TSt
15 CJIOKHOCTU JEMOHCTpaLUi
28.12 JlaBieHUe KUOKOCTH M Trasa.
3akoH
16 ITackansa
17 | 11.01 CooOmarommecst COCyabl.
18.01 JlaboparopHast padora ObopynoBanue aiist
«H3rorosieHue mMoneiu | maboparopabix  pabor U
18 ¢dboHTaHA» YUEHHYECKUX OIBITOB (Ha
25.01 JlaboparopHast padora Gase xommexTos s OI'D
«H3roroBnenue MOJIENIN
19 ¢doHTaHA»
20 | 01.02 3akoH [lackansa. /laBnenue B

12




KUOKOCTAX U rasax.
rI/II[paBJ'II/ILIeCKI/Ie MAIIUHBI.
CooOmarommecst COCyabl.

08.02 Brrrankuaromas cuna. 3akon | O6opynosanue TUTsT
21 Apxumena. JEMOHCTPaLUI
15.02 JlaboparopHast padora ObopynoBanue st
«BorsicHeHHE ycnoBus | JabopaTtopHbx  pabor u
TUTABAHUS YUEHUYECKUX OIBITOB
22 TEJD».
22.02 brok 3anau Ha 3akoH [lackansa, | O6opynoBanue Il
23 3aKOH Apxumena. JEMOHCTpaLui
01.03 biok 3amad Ha 3akoH Ilackans,
24 3aKOH Apxumena.
5. CraTtuka (104)
25 | 15.03 brok. Peiuar. Ob6opynosanue ISt
29.03 PasHoBecHe  TBepAplx  Tej. | ACMOHCTpaliu
MowmeHT cunslIIpaBuno
26 MOMEHTOB.
05.04 Hentp soxectu. Mccnenosanune | O6opynosanue IIst
Pa3IUIHBIX MEXAHUUYECKUX | AeMOHCTpaIuii
27 CHCTEM
12.04 KombuHnpoBaHHbIE 3a1a4H,
UCTIONB3YS yCIIOBHS
28 PaBHOBECHSL.
19.04 KombOuHupoBaHHbBIE 3a/1a4H,
UCTIONB3YS yCIIOBHS
29 paBHOBECUS
26.04 JlaboparopHast padora ObopynoBanue aJist
«Hsroroenenue padoraromeii | maboparopabix  pabor U
CUCTEMBbI OJIOKOBY. | yUEHHUYECKUX OIBITOB (Ha
Odopmienue 6aze komrmiekToB st OI'D
30 padoThI.
10.05 Pabora HaJ MPOEKTOM
«byokmy.
JlaboparopHas pabora
«H3rorosnieHue padboTaromieit
31 CHCTEMBI OJIOKOBY.
17.05 JlaboparopHast padora ObopynoBanue aist
«Hsrorosnenue paboraromeit | maboparopubix  pabor wu
32 CHCTEMBI OJIOKOB. YYEHUYECKUX OIBITOB
33 [ 24.05 Odopminenue paboTsL KowmmnbroTepHoe
34 |31.05 3aiuTa NpPOSKTOB. o0opynosaite

13




Ka.neﬂz(apﬂo-TeMaanecmoe IJIAHUPOBAHHE 8 Ki1ace

No
/i

Harta
MPOBEACHMUS
ILnan | ®akr

Tema 3ausarus

HUcnoabn3oBanue
o0opynoBaHusi
LeHTpa
€CTeCTBEHHOHAYYHOH
U TeXHOJIOTHYeCKOoM
HANPABJEHHOCTEH
«Touxa pocra»

pUMeYaHue

1. Beegenne (14)

07.09 BsonHoe 3ansTue. Lenu v 3anaun | KomnerorepHoe
1 Kypca. TexHuka 0€30nmacHOCTH. o0opynoBaHue
2. TensioBble siBjenus (12 1)
14.09 PaznooOpazue TemoBbIx | KomnerorepHoe
sieHuid. TeruioBoe pacumpenue | odopyaoBaHue
2 TEJL
21.09 JlaboparopHnas pabora ObopynoBanue st
«M3MeHeHUs ITUHBI TeNa Ipu 71a00paTOpHBIX paboT
HArpeBaHUHU U OXJIAXKIECHUI. u YYEHUYECKUX
3 OTIBITOB
28.09 Tennonepenada Habmonenue ObopynoBanue st
TEIUIONPOBOIHOCTH BOIIBI U JIeMOHCTpani
4 BO3IyXa.
05.10 Jlaboparopuas pabora ObopynoBanue st
«H3mMepeHne yaenpHom nabopaTopHbIX paboT
TEIUIOEMKOCTH Pa3IMIHBIX u YYEHUYECKUX
5 BEIIECTBY.
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12.10 [InaBneHue u OTBEpAEBAHHE. ombiToB  (Ha  Oaze
Jlaboparopras padora «OtnuBka | komrutektoB miss OO
6 napapuHOBOT'O COJNIATHKAY
19.10 JlaboparopHnas pabora ObopynoBanue st
«Habnronenve 3a miaBjaeHHEM nabopaTopHbIX paboT
abaa» u YUYEHUYECKUX
7 OITBITOB
26.10 Pemenne onuMnuaaHpx 3ama4d ObopynoBanne st
8 Ha YpaBHEHHE TEIUIOBOTO OaJlaHCa | TEMOHCTpaLUi
09.11 Pemenne onuMnuaaHbIx 3ama4d ObopynoBanue st
9 Ha pacy€T TEIUIOBBIX NPOLECCOB | meMoHCTparuit
10 | 16.11 Jlaboparopust kpuctamnorpadum.
23.11 Hcnapenue u KOHAEHCALINS. ObopynoBanne st
11 JEMOHCTpaLUi
30.11 Cocras aTmMocdepsl, ObGopynoBaane  anst
HabJFOIeHNE TIepexoaa J€MOHCTpaLUi
HEHACBILIEHHbIX [1apPOB B
12 HACBILIECHHBIE.
07.12 Bnaxxnocts Bo3ayxa Ha pasHbix | OOopymoBaHue — uist
13 KOHTUHEHTAaxX JEMOHCTpALUi
3. DnexTpuueckue sipjaeHus (84)
14.12 Muxkpomup. Monenu atoma, ObGopynoBanne  ays
14 cywmectsoBasuine 10 Hadasna XIX | nemoHcTpauuit
21.12 Hcropust OTKpBITHSA U AEHCTBUSA KomnerotepHoe
15 rajbBaHUYECKOrO JJIEMEHTA o0opynoBaHue
28.12 Hcropus CO311aHUsl
3aeKTpodopHOi
16 MAaLIUHBI
11.01 Oneitel Bonpra. Dnekrpudeckuit | KomnerorepHoe
17 TOK B 3JIEKTPOJINTAX. obopynoBaHue
18.01 Pemenue onumnuanyeix 3a1a4 Ha | OOopynoBaHue st
18 3aKOHBI MIOCTOSTHHOTO TOKa JEMOHCTpaLUi
25.01 Habmronenne 3aBucumMocTa ObGopynoBaane  amst
CONPOTHUBJICHUS MPOBOAHUKA OT | IEMOHCTpALUil
19 TEMIIEPATYPhL
01.02 JlaboparopHuas pabora ObopynoBanue st
«Omnpenenenyue CTOMMOCTH 71a00paToOpHBIX paboT
MU3paCcXONOBAHHON 51 YYEHUUECKUX
BIIEKTPOIHEPTUU ombiToB  (Ha  0Oaze
MO MOIIIHOCTH MOTpeOuTeNs U no | xkommiexktos ainst OI'D
20 CYETUUKY»
08.02 Pemenne onuMnuaaHbx 3ama4d ObopynoBanne  1Jisi
21 Ha TEIJIOBOE NEHCTBUE TOKA JEMOHCTpALUi
4. DJIeKTPOMarHuTHbIe siBJjieHus (34)
15.02 DNEeKTPOMATrHUTHBIE SIBJICHUS. OGopynoBanne s
DNeKTpOU3MEpPUTETbHbIE J€MOHCTpaLUi
22 npuOOpPHI.
22.02 MarnuTHas anomainusi. | OOopynoBanue s
23 MarauTHsble JEMOHCTpaLui
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Oypu

01.03 PasznoBugHOCTH
3JIEKTPOJBUTATEIICH.
24
5. OnTnueckue siyeHus (74)
15.03 HcTounuku cBeTa: TEIIOBBIE, ObGopynoBaane  amst
25 JIIOMHHECIIEHTHBIE JEMOHCTpALUi
29.03 MHorokpaTHOe H300pakeHne
IpeaMeTa B HECKOJIbKUX MIOCKHUX
26 3epKaax.
05.04 H3roTroBUTH MEPUCKOI U C €70 ObopynoBanne st
27 MIOMOIIBIO MPOBECTH HAOMIOACHUS | TEMOHCTPALUH
12.04 [IpakTHueckoe UCONb30BaHUE ObopynoBanne  1Jisi
28 BOTHYTBIX 3€pKaJl JEMOHCTpaLUi
19.04 3puTtenbHbIC ULTIO3HUH, ObopynoBanue st
MOPOKAAEMBIE IPETOMIICHUEM J€MOHCTpaLUi
29 cBera. Mupasku.
30 |26.04 Pa3BuTHe BOJJOKOHHON ONTUKH
10.05 Hcnonb3oBanue 3aKOHOB CBETA B
31 TEXHUKE
6. YenoBexk u npupoaa (44)
32 | 17.05 ABTOMAaTHKa B HalleH )KU3HU . KomnerotepHoe
33 [ 24.05 Paauo u TeneBunenue obopynosarne
31.05 AnbpTepHaTUBHbIE HCTOUHUKH
34 3Hepruu. Buael anexkTpocraHInii
KanenpapHo-temaTnyeckoe niaHupoBaHue 9 kjiacc
Ne | Hara Tema 3ansaTust Hcnoan3oBanue MpUMEYaHue
n/m | IpOBENeHUs o0opyaoBaHusl
Inan | Pakr UEHTPA .
ecTeCTBeHHOHAYYHOIl
U TeXHOJIOTHYeCKOoM
HANPABJEHHOCTEH
«Touxka pocra»
1. Beegenue (14)
01.09 BsoaHoe 3anstue. Lenu u 3anaun | KomnberotepHoe
1 kypca. TexHuka 6€30MacHOCTH. obopynoBaHue
2. Kunematuka (7 )
08.09 CnocoObl onucanust ObopynoBanne  1Jisi
2 MEXAHUYECKOTO ABUKEHUS JEMOHCTpALUi
15.09 IIpssmonuHeliHOe paBHOMEPHOE ObGopynoBanne  ays
IBUKEHHE 1o IJIOCKOCTHU? | JEMOHCTpALHiA
Cwmortps
3 U3 KaKOW TOYKH HAOJII01aTh
22.09 OTHOCUTEIBHOCTD IBH)KCHHUSI. ObopynoBanne  1Jisi
4 CrnoxeHue NBUKEHUN. JEMOHCTpPaLUi
29.09 Jlabopamopusie pabomui: Ob6opynoBanue ast
5 «H3yuenne nBrxeHnst CBOOOIHO
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nagarouiero rejay, «I/IsyquI/Ie

nabopaTopHbIx padoT

JBIDKECHHS TEJIA TIO OKPY)KHOCTH» | U YYEHUUECKUX
OTIBITOB
06.10 Kak u xyaa nonerena BULIHEBAst Obopynosanue IS
kocTouka? Pacyer TpaekTopuu JIEMOHCTpaLit
JBH)KEHUS TEJl U IEPCOHAXKEN
pacckasoB P.Pacms 0
6 MiroHxay3eHe
13.10 Hcropudeckas pekOHCTPyKLUs ObGopynoBanne  ans
OIILITOB lanunes 1o | nemoHcTpauui
OTpeAeNeHUI0
7 YCKOPEHUsI 8.
20.10 OnpeneneHne CKOPOCTH ObopynoBanne  1Jisi
PaBHOMEPHOTO IBHKEHUS TTPU JIEMOHCTpALHit
HCIIOJIb30BAHUHU TPEHaxepa
8 «Oeropasi JOPOIKKAY.

3. Iunamuxa (84)

27.10 Cuna Bosyu, cuna yoexxaenust i | OOopynoBanue — mis
9 cua - pu3nyuecKas BeJTuInHa? JNEMOHCTpALUi
10.11 Jlabopamopnas paboma: Ob6opynoBanue anst
10 «HM3mepenue macchl Tena» 71a00paTOpHBIX paboT
17.11 JBr>keHUe Tena noj AeHCTBUEM 1 YHICHUHCCKHX
11 HECKOJIbKUX CHJI OIBITOB
2411 JIBHM>KEHWE CUCTEMBI CBSI3aHHBIX ObopynoBanne  1Jisi
12 Tel JEMOHCTpALUi
01.12 Jlabopamopusie Ob6opynosanue ast
pabomur: «3yuenne TpeHus | nabopaTopHbIX padoT
CKOJIb)KEHUS u YUYEHUYECKUX
13 OIBITOB
08.12 JnHamuka paBHOMepHOro | OOopynoBaHue s
14 IBUKEHUs 10 OKPY KHOCTH JEMOHCTpaLui
15.12 Hcropus passutus | ObopynoBanue st
MPEeACTABICHUN JEMOHCTpaLUi
0 Bcenennoii. Conueunast
15 CUCTEMA.
22.12 OTKphITHA HA KOHYUKE TEpa. ObGopynoBanne  ays
Ilepsrie HUCKYCCTBEHHBIE | T€MOHCTpauui
CIYTHUKH
16 3emuiu.
4. Amnyabc. 3akoH coxpaHeHusi UMITyJIbca (34)
17 1 29.12 Kak BbI IXTy Ha30BeTe... KomnerotepHoe
12.01 PeaxTuBHOE JBUKEHHE p | 0OopynoBanue
18 NPUPOJIE.
19.01 Paccnenosanue JITII ¢ nomowsto | KomnberoTepHoe
19 3aKOHA COXPAHEHUs] UMITYJIbCa obopynoBaHue

5. Cratuka (24)

20

26.01

Jlabopamopnas paboma:
«Ompenenenne LEHTPOB Macc
Pa3NMUYHBIX TeJ (TPU criocoda)»

ObopynoBanue st
nabopaTopHbIX paboT
u YUCHUYICCKUX
OIIBITOB
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02.02 IIpumenenune npocteix | KomnerorepHoe
MEXaHU3MOB B CTPOUTENILCTBE: OT | obopynoBaHHe
3EMJISIHKH 10
21 Hebockpeba
6. Mexanuueckue KoJe0aHHs U BOJHBI (34)
09.02 Bunert  mastHukoB um ux | ObopynoBanme 1St
22 KoJiedaunii JIEMOHCTpaLit
23 | 16.02 UYro nepeHocut BosHa?
02.03 KonebarenpHble  CUCTEMBI B
24 MIPUPOAE U TEXHUKE
7. DIeKTPOMarHuTHbIe KoJie0aHusi U BOJIHbI (24)
09.03 DKCIepUMEHTANIbHAS POBEPKA KomnerorepHoe
25 cBoiicTB OM BOJIH. obopynoBaHue
16.03 Hccnenosanue KomnerorepHoe
3JIEKTPOMATHUTHOTO obopynoBaHue
26 nznydenus CBY-neun
8. OnTuka (44)
30.03 . U3rotoBnenue Moaenu KomnerorepHoe
27 KaJielIoCcKoma. obopynoBaHue
06.04 DKCIEepUMEHTANIbHAS TPOBEPKA ObopynoBanne  mjisi
28 3aKOHA OTPaYKEHUS CBETA. JEMOHCTpPALUi
13.04 Jlabopamopnas paboma: Ob6opynosanue ast
«HM3mepenue nokasarens 71a00paTOpHBIX paboT
MPEJIOMJIEHHUS BOJIbDY u YUYEHUYECKUX
29 OIILITOB
20.04 Kak otnnuaroTcs nokasarenu ObopynoBanmne  1Jisi
30 MIPEJIOMJIEHUs] LIBETHOI'O CTEKJIA JEMOHCTPALUI
9. ®u3uKa aATOMa U ATOMHOIO siApa (44)
27.04 Ilornomenue u ncnyckanue ceera | KomneroTepHoe
31 aromamu. ONTHYECKUE CIEKTPBL. | 060pynOBaHME
11.05 Usmeperne KIIJT  comueuoif | KOMIbIOTEpHOE
32 Gatapen obopynoBaHue
18.05 Bnusinue pannoakTUBHBIX
33 W3JIy4€HHUI HA KUBbIE OPraHU3MBbl
25.05 Crnioco0sl 3a1UTHI OT
34 PaANOAKTUBHBIX U3JTyYeHUN
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